T.C.
YILDIZ TEKNIK UNIVERSITESI

Bilimsel Arastirma Projeleri Koordinatorlugu

ARASTIRMA PROJELERI OZETLERI

(2012 YILI)

ISTANBUL, 2013



Kapak Tasarimi
Mehtap Kul

Yildiz Teknik Universitesi
Bilimsel Arastirma Projeleri Koordinatorltgu

Yildiz Kampusu 34349
Besiktas/ISTANBUL

Tel: 0 212 259 21 53
Santral: 0 212 383 70 70 / Dahili Numaralar : 3140-3141
Fax:0 212 227 67 49

Web sitesi:http://www.apk.yildiz.edu.tr e-Mail: apk@yildiz.edu.tr
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ONSOZ

Bilimin mutfagi olarak degerlendirilen liniversiteler akademik bilginin teknolojik
irlinlere doniismesini saglayan ve boylece iiretimi tetikleyen ortamlardir.
Teknolojinin bu kadar hizla degistigi ve gelistigi bir ortamda Universitelerin
mevcut teorik ve pratik bilgi ihtiyaglarmin de8ismesi, c¢esitlenmesi ve
stirdiirtilebilir ar-ge faaliyetleri ¢ok 6nemli rol oynamaktadir.

Iktisadi gelismenin en énemli unsurlarindan biri sanayilesmek ise sanayilesmenin
devamli ve yayilan bir yap1 kazanmasi i¢inde teknolojik ilerleme ve ar-ge
iretiminin yapilmasi diger onemli bir unsurdur. Tiirkiye’de bilim politikasi
alanindaki caligmalarin bir degerlendirilmesi yapildiginda ar-ge calismalar: i¢in
yeterli kaynagin ayrilmasi, ayrilan kaynaklarin da harcanmasinda etkili
koordinasyon denetimi ve saglayacak mekanizmalarin olusturulmasi gerekliligi
ortaya ¢ikmaktadir. Ulkemizin rekabet giiciinii ve refahini artirmak ve siirekli
kilmak i¢in bilim ve teknoloji politikalar1 gelistirmede, bunlar1 gerceklestirecek
altyap1 ve araglar1 olusturmaya katki saglamada, arastrma ve gelistirme
faaliyetlerini destekleme ve yiiriitmede, bilim ve teknoloji kiiltiirii olusturmada
iiniversitelere dnemli gorevler diismektedir.

Bu hedefe ulagsmada, Ulkemize ve insanhiga fayda saglayacak bilimsel
arastrmalarin yapilmasmi ve yaygmlastirilmasini, disiplinler aras1 ve ulusal-
uluslararas1 isbirliginin gelistirilmesini saglamak amaciyla Universitemiz
biinyesinde kurulan Bilimsel Arastrma Projeleri Koordinatorliigii’niin
sorumlulugu biyiiktiir. Koordinatorliigiimiiz gen¢ ve girisimci arastirmacilara
maddi ve manevi destek vererek ar-ge ve yenilik¢ilik odakli caligmalara tesvik
etmektedir. Ayrica, Universitemiz biinyesinde yiiriitiilen bilimsel ¢alismalarin
kalitesini  yiikseltmede ve arastirmacilar1 dogru alanlara  yOneltmede
Koordinatorliigiimiiz 6nemli ¢aligmalar yapmaktadir.

Bu degerli ¢alismada 2012 yili icerisinde BAP Koordinatorligiimiiz tarafindan
desteklenen arastirma projelerinin dzetlerine yer verilmektedir. Universitemizde
yiiriitiilen arastirma faaliyetleri ve projeler konusunda kurum i¢i ve kurum dis1
paydaslarimiz1 bilgilendirmek amaciyla hazirlanan bu degerli ¢alismada emegi
gecen proje ekipleri ve BAP Koordinatorliigii calisanlarma tesekkiir eder,
calismalarinda basarilar ve kolayliklar dilerim.

Prof. Dr. ismail YUKSEK
Rektor
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SUNUS

Universitelerin yarmlarda var olabilmeleri, diinya iiniversiteleri ile yaris1 devam
ettirebilmeleri i¢cin egitim-6gretim faaliyetlerine ek olarak, iilkemize ve insanliga
fayda saglayacak Ar-Ge faaliyetlerinin yaygimlastirilmasi, disiplinler arasi ve
ulusal-uluslararasi igbirliginin ve inovasyon sisteminin belkemigini olusturan
iiniversite-sanayi igbirliginin gelistirilmesi artik bir zorunluluktur. Bu anlamda
Yildiz Teknik Universitesi’nin prestijli bir diinya iiniversitesi olmas1 yolunda
Bilimsel Arastirma Projeleri Koordinatorliigii'ne (BAPK) 6nemli gorevler
diismektedir. Bu amacgla BAPK, tamamlandiginda sonuglar1 ile alaninda bilime,
evrensel veya ulusal Olgiilerde katki yapmasi, iilkenin teknolojik, ekonomik,
sosyal ve Kkiiltiirel kalkinmasmna katki saglamasi beklenen, Yildiz Teknik
Universitesi 6gretim {iye ve/veya elemanlarmm, uluslararas1 kurum/kuruluslarin
katilimiyla da yapilabilecek bilimsel arastirma projelerine destek saglamaktadir.

BAP koordinatorliigiimiizce, yiiksek lisans ve doktora egitimini siirdiirmekte olan
ogrencilerin O0gretim programlar1 geregince tez damigmani yoneticiliginde
yiiriittiikleri Yiiksek Lisans Tez Projesi (YULAP), Doktora Tez Projesi (DOP),
doktorali geng bilim insanlarmin arastirmalarini siirdiirebilmeleri i¢in desteklenen
Geng Arastirmact Destek Projesi (GEP), ve proje yiiriitiiciisiiniin sadece YTU
ogretim lyelerinden olustugu ve proje ekibinin, Universite i¢inden/disindan,
ulusal/uluslararas1 iiniversite/arastirma kurumlarinda gorevli, en az iig
arastirmacidan olustugu Kapsamli Arastirma Projesi (KAP) olmak iizere dort cesit
proje destegi verilmektedir. Kamu kaynaklarinin verimli kullanimi ve bu
desteklerin fakiiltelerimize miimkiin mertebe dengeli dagilimi i¢in O6zen
gosterilmektedir.

2011’den itibaren desteklenen KAP ve GEP projelerinin basar1 ile
sonuclanabilmesi i¢in SCI veya SCI-E kapsamindaki dergilerde en az bir yayin
yapilmis veya yaymin kabul edilmis olmasi sarti getirilerek, arastirma
projelerinden ¢ikan yaym ve bildiri sayisinin arttirilmasi ile iiniversitemizin
uluslararasi diizeyde adinin duyurulmasina katkida bulunulmasi saglanmistir.

Son 3 yil (2010-2012) i¢cinde BAP koordinatorliigiince desteklenen arastirma
projelerinin dzetlerinin yer aldig1 bu iki derleme kitap ile projelerin sanayi ve
ogretim elemanlari ile paylasilmasi ve ortak calismalar yapan arastirmacilarimizin
birbirleriyle ve sanayi ile bir araya getirilmesi amag¢lanmistir. Bdylece proje
sonuclarinin daha yaygm bir etki olusturmasma katki saglanacaktir. Proje
sayismin fazla olmasi nedeniyle son 3 yilda desteklenen projeler 2 kitap halinde
hazirlanmstir.
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2010-2012 yillar1 arasinda BAPK tarafindan desteklenen proje sayilarinin ve
toplam destek miktarinin yillara gore dagilimi Sekil 1 ve 2°de verilmistir. 2012
yilt itibariyle proje sayimmiz 464 ve son 3 yilda toplam destek miktar1 yaklasik
10.234.000 TL olarak gerceklesmistir. 2010 yilinda 66 proje desteklenirken, 2012
yilinda desteklenen proje sayist 239 dur. Ozellikler doner sermaye gelirlerimizin
artmas1 destek miktarmin artmasima neden olmustur. Proje sayilarinin fakiilteler
bazinda dagilim Tablo 1°de verilmistir. BAPK tarafindan desteklenen 464 adet
projenin 132 si (%28) Fen-Edebiyat Fakiiltesi tarafindan 120 si (%25) ise Kimya-
Metalurji fakiiltesi tarafindan sunulmustur.

BAP Koordinatorliigiimiiziin ontimiizdeki yillarda da amaci desteklenen proje
sayilarmi artirrken ayni zamanda sonuglari ulusal ve uluslararasi yayina ve tiriine
dontisecek nitelikli projelerin desteklenmesini saglamak olacaktir.

Prof. Dr. Ozgen Umit Colak
Bilimsel Arastirma Projeleri Koordinatorii
Istanbul, 2013.
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Sekil 2. Proje destek miktarinin yillara gére dagilimi
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Tablo 1. Proje sayilarinin fakultelere goére dagilimi

FAKULTE 2010 2011 2012 |TOPLAM

Fen-Edebiyat Fakiiltesi 15 54 63 132
iktisadi ve idari Bilimler Fakiiltesi 0 2 16 18
Mimarhk Fakiiltesi 2 8 11 21
Elektrik-Elektronik Fakiiltesi 11 13 33 57
Insaat Fakiiltesi 10 18 26 54
Makine Fakiiltesi 3 12 11 26
Kimya-Metalurji Fakiiltesi 17 43 60 120
Sanat ve Tasarim Fakiiltesi 0 1 2 3
Egitim Fakiiltesi 3 3 7 13
Gemi Ins. ve Deniz. Fakiiltesi o) 5 3 10
Meslek Yiiksek Okulu 1 0 1 2
Sosyal Bilimler Ens. 1 0 0 1
Uygulama ve Arastirma Merkezi 0 0 6 6
Enformatik Boliimii 1 0 0 1
GENEL TOPLAM 66 159 239 464
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iCINDEKILER

2012 YILINA AIT PROJELER Sayfa No
Fen — Edebiyat Fakultesi 7
iktisadi ve idari Bilimler Fakiiltesi 129
Mimarlk Fakultesi 165
Elektrik — Elektronik Fakiiltesi 194
insaat Fakiiltesi 272
Makine Fakiiltesi 323
Kimya — Metalurji Fakultesi 347
Sanat ve Tasarim Fakdultesi 465
Egitim Fakdltesi 467
Gemi ingaati ve Denizcilik 480
Meslek Yiksek Okulu 485
Uygulama ve Arastirma Merkezi 486
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Proje No: 2012-01-01-DOP01

GIFT MERKEZE DAYALI HOLOGRAFIK BILGi SAKLAMA YONTEMINDE MALZEME
PARAMETRELERININ ROLU

Dog. Dr. Riza DEMIRBILEK
Doktora Ogrencisi Mehmet KILIC,

Fen-Edebiyat Fakiiltesi, Fizik Bélimui

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Optik bilgi depolama ydntemlerinden biri olan holografik bilgi depolama, kuguk
hacimli kayit malzemesine buyuk miktarda bilgi kaydinin yapilabilmesi, hizli veri transferi,
kaydedilmis olan bilginin uzun sure saklanabilmesi gibi avantajlarindan dolayi son otuz
yilda birgok arastirmaci ve uluslararasi firma tarafindan ilgi ¢ekici bir alan olmustur.
Holografik olarak kaydedilmis bilginin okuma strecinde silinmesi bu ydntemin Ustesinden
gelinmesi gereken bir problemidir. Bu problemin asiimasinda ¢esitli yontemler
gelistiriimistir. Bunlardan biri holografik bilgi kaydinin yapilabildigi ortamlardan olan
fotokirici kristallerde Gift Merkeze dayali Holografik Kayit (CMHK) yontemidir.

Bu konuda dinyada u¢ farkli ekip ¢alismis/calismaktadir. Birincisi ABD’de
CALTECH grubu, Ikincisi Cin'de calismalarina devam eden SHANGAY grubu ve
Uclnclsl  Almanya’da baslaylp Universitemizde devam etmekte olan kendi
calismalarimizdir. Bu konuyla ilgili 6n c¢alismamizin sonuglari ulusal bir dergide
yayinlanmistir.

Literatirde beliren c¢alismalarin ¢ogu LiNbO3; ve bir kismi Sr,Ba;«Nb,Og (SBN)
kristalleriyle ilgilidir. Bu ydntemin hangi kristal ve 6lgim parametrelerine ne 6lgude bagl
oldugunun ayrintisi ile bilinmesi, bu yontemin etkin olarak igleyebilecedi fotokirici
kristallerin  belirlenebilmesini saglayacaktir. Ayrica, uygulamaya yoénelik malzeme
tasariminda etkin parametrelerin belilenmesi énemli bir veri olacaktir.

Bu proje, SBN kristalinin CMHK yénteminde etkili olarak isleyebilecegi (optimal)
malzeme ve Olgim parametre degerlerinin belilenmesini amaglamaktadir. Bu yéntemde
etkili olan parametreler, iki 1sin holografisi dizenegi ile yapilacak 6lgim sonuglarinin
yapilan nimerik hesap sonuglari ile uyumlandiriimasi sonucu elde edilmeye ¢alisilacaktir.
Duslndlen bu élgimler icin gerekli olan holografik kayit dizeneginin (iki 1sin holografisi)
onemli bazi bilesenleri laboratuvarimizda mevcuttur. Bu projenin desteklenmesi,
eksiklerimizin  gideriimesini ve planlanan deneysel calismalarin yapilabilmesini
saglayacaktir. Bu dl¢cimler numerik hesap sonuglarinin bir teyidi ve doktora galismasinin
onemli bir kismi olacaktir.

Bu arastirma, bu konuda &6nemli bir boslugu doldurmaya hizmet edebilir
durumdadir. Distnllen calismalar, Y.T.U. Fizik Bélim{’'nde gergeklestiriimekte olan Ar-
Ge faaliyetlerine yeni bilimsel katkilar sunmalarinin yani sira bu ¢alismalar kapsaminda
yetistirilecek ve desteklenecek doktora 6grencisi Ulkemizin bilimsel rekabet giclne
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olumlu katkida bulunacaktir. Projenin sonuglari, uluslararasi dergilerde yayinlanarak ve
bilimsel kongrelerde sunularak ulusal ve uluslararasi bilim camiasi ile bu konuda bilgi
paylasimi gergeklestirilecektir.

SUMMARY

Among the optical data storage methods, the holographic data storage has
become an attractive position for many research groups and international companies for
three decades due to its advantages such as recording a large amount of data on a small
volume of recording material, fast data transfer, and long-term storage of the recorded
data. A substantial problem in the holographic data storage is the erasure of the stored
information in the recorded hologram upon reading. The reading of the information from
such a hologram requires a uniform illumination, which then deletes the non-uniform
pattern. One of the solutions for this problem is Two Centre Holographic Recording
(TCHR).

To our knowledge there are three different groups in the world who worked/works
in this scope. One of these groups is the CALTECH group in USA, the second of these is
the SHANGAY group whose working is ongoing at presence and third one is our group,
we started to work on this scope in Germany several years ago and continue now in our
University. Our preliminary results on the subject are published in a national magazine.
Most of the studies about holographic recording which appear in the literature are
concerned with LiINbO3; and partly with Sr,Ba1.xNb,Og (SBN).

Knowing the details of the dependence of this method on the parameters and their extent
gives possibility for the finding out the photorefractive crystals, in which this method can
be optimal work. Besides, the determination of the optimal parameter values can be an
important data for the design of application-oriented materials

Our aim is to determine to material and measurement parameter values for SBN crystals
which are effectively work in TCHR method.

The parameters that are effective in this method can be determined by fitting the

numerical calculation with the results of the "two-beam holographic recording"-
experiments.
Some important components of holographic recording setup (two-beam holographic
recording) exist already in our laboratory. Support of this project is very important to get
the missing equipment and to complete the experimental work. These measurements will
be the confirmation of the numerical results and will be a major part of the PhD study.

This research can serve to fill an important gap in this scope. The planned
studies will be to contribute to the current research activities in the physics departments
of the Yildiz Technical University. The PhD student who will work in this project will have
experiences on this kind of investigation and therefore it is a contribution of our country in
international competition.

The results of this project are published in international journals and presented at the
scientific meeting.
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Proje No: 2012-01-01-DOP02

ERBIYUM KATKILI/KATKISIZ YUKSEK DIELEKTRIKLi FILMLERIN URETILMESIi VE
KARAKTERIZASYONU

Dog. Dr. Orhan OZDEMIR
Doktora Ogrencisi F. Pinar GOKDEMIR,

Fen-Edebiyat Fakiiltesi, Fizik BélimU

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2015-01-02

OZET

Yuksek dielektrik sabitli oksit filmlerin Er katkil ve katkisiz olarak farkl sol
jel yodntemleri ile Uretiimesi, Uretim kosullarinin ve Er katkisinin ilgili malzemelerin
Ozellikleri Gzerindeki etkilerinin incelenmesi amaclanmistir. CeO,, Y,03, HfO,, TiO,, Zr,0,
Ta,0s5, V.05 ve WO; filmler Erbiyum katkili/katkisiz olarak daldirarak kaplama sistemi,
sprey sistemi ve dondirerek kaplama sistemi kullanilarak ITO kapli cam, Corning cam ve
farkl yonelimlere sahip p ve n tipi kristal silikon tasiyicilar Gzerine blyGtilecektir. Filmlerin
yapisal dzellikleri X isini kirinim yéntemi, Raman spektroskopisi, FTIR spektroskopisi ile,
yuzey ozellikleri atomik kuvvet mikroskobu ve taramali elektron mikroskobu ile, optik
Ozellikleri dalgaboyuna bagl gegirgenlik, yansiticilik ve fotoliminesans olgimleri ile,
elektrokimyasal Ozellikleri ise cevrimsel voltametri ve kronoamperometri deneyleri ile
incelenecektir. Optik dlcimler ile belirlenecek olan dielektrik sabiti degerleri, kapasitans-
gerilim dlgumlerini iceren elektriksel dlgimlerden belirlenen degerler ile karsilastirilacaktir.
Malzemelerin iyon depolama kapasitesi ve renklenme etkinligi gibi elektrokromik
Ozellikleri elektrokimyasal dl¢cumler ile incelenirken renklenmeye neden olan iyon kinetigi
hakkinda bilgi edinmek igin elektrokimyasal dlgimlere ek olarak elektriksel dlgimlerden
yararlanilacaktir.
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SUMMARY

Production of Er doped/undoped high K oxide films by different sol gel deposition
techniques and investigation of influence of both deposition conditions and Er doping on
the relevant materials properties aimed. Er doped/undoped CeO,, Y,03, HfO,, TiO,, Zr,0,
Ta,0s, V.05 and WO; films will be deposited on p & n type c-Si wafers with different
crystal orientations, ITO coated glass and Corning glass substrates by dip coating, spray
and spin coating techniques. Structural properties of the films will be examined by using
X ray diffraction technique, Raman spectroscopy, FTIR spectroscopy and morphological
properties will be examined by using atomic force microscopy and scanning electron
microscopy and optical properties will be examined by using transmittance, reflectance
and photoluminesence measurements and electrochemical properties will be examined
by using cyclic voltammetry and chronoamperometry experiments. K values, which will be
determined by optical measurements, will be compared with the K values calculated from
electrical measurements that contain capacitance — voltage measurements. In addition to
analyzing, electrochromic properties such as ion storage capacity and coloration
efficiency with electrochemical measurements, electrical measurements will be used to
understand ion kinetics, which is directly connected to coloration effect.

10



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-01-01-DOP03

PECVD YONTEMIYLE A-Si:H TABANLI HIT GUNES PiLi URETIMi VE
KARAKTERIZASYONU

Dog. Dr. Orhan OZDEMIR
Doktora Ogrencisi U. Deneb MENDA,

Fen-Edebiyat Fakiiltesi, Fizik Bélimui

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2015-01-02

OZET

Dunyadaki alternatif enerji kaynagi gereksiniminden dolayi, gelismis ve
gelismekte olan Ulkelerde yenilenebilir enerji kaynaklari konusunda c¢alismalar
yapilmaktadir. Bu alternatif enerji kaynaklarindan en ¢ok arastirilan ve édnemlilerinden bir
tanesi gunes enerjisidir. Fotovoltaik endustrisi de dinya ¢apinda son on yilda en hizl
blylyen endUstri olmustur. Gines pilleri arasinda en yaygin kullanima sahip tlr %90’k
bir payla kristal silikon giines pilleridir. Ancak Uretim maliyetinin yUksek olmasi sebebiyle
farkli malzeme ve Uretim yontemi arayislari devam etmektedir. Kristal silikona ¢ok benzer
Ozellikleriyle amorf silisyum glnes pilleri kristal silikon glnes pilleriyle rekabet edebilir
durumdadir. Hidrojenlenmis amorf silisyum (a-Si:H) malzemesi gines pilleriyle birlikte,
mikroelektronik ve optoelektronik aygitlarda sikgca kullanilir. Amorf silisyum genis ve
esnek althklara disUk sicakliklarda buyutilme o6zelligiyle tercih edilen bir malzeme
olmustur. Son yillarda amorf silisyum, kristal silikon ylzeyini pasifize ederek araylzey
kusurlarini azalttigir HIT yapi denen c¢ok katmanli yapilarda kullanilarak gines pili
konusunda dnemli bir yere sahip olmustur. HIT gunes pilleri, Uretiminin kolayhdi, dusik
sicakliklarda Uretilebilifligi, ucuz olmasi ve yuksek verimliligi agisindan basta Japonya ve
Almanya olmak Uzere bir ¢ok arastirmacinin ilgisini ¢ekmis ve ilerleme saglanmistir.
Sanyo Grubu tarafindan n-c-Si/(i)a-Si:H/(p)aSi:H yapisiyla Uretilen HIT gines pilleri %23
enerji dénugim verimine ulasarak hizla gelistiriimeye devam etmektedir. N tipi kristal
silikon Uzerine yapilmasindan sonra p tipi kristal silikon Uzerine p-c-Si/(i)a-Si:H/(n)a-Si:H
yapisinda da yapilan ¢alismalar artmaktadir. Bu projede hedeflenen, hem n hem de p tipi
tasiyicilar Gzerine pin-nip-nin-pip yapisinda yuksek enerji donlsim verimine sahip piller
Uretmek ve literatre bilgi kazandirmaktir. HIT gines pilleri yaygin olarak kullanilan
PECVD (Plasma Destekli Kimyasal Buhar Biriktirme) ydntemiyle Uretilecek, yapisal,
elektriksel ve gunes pili parametreleri karakterizasyonlar detayli incelemelerle
arastirilacaktir.

Amorf silisyumun glnes pili Gretiminde ilk kullanimi 1970’lerde gergeklesmis olup
yapinin dizensizligi ve sarkik baglarin varligindan 6tiri elde edilen verimlerde zaman
icinde bir disus gorulmustir. Bu olgu Staebler-Wronski etkisi olarak bilinir. Bu verim
azalmasi amorf silisyum Uretilirken ortama hidrojen gdnderilip amorf silisyumdaki sarkik
baglarin doldurulmasiyla giderilmistir. Amorf silisyumda kristal silisyumdan farkli olarak
kisa mesafe dizeni mevcut olup uzun mesafe dizenliligi 6zelligi yitirilir. Kristal yapidaki
gibi atomlar belli bir dizen ile degil, rastgele yerlesmislerdir. C-Si érgusinde atomlar 3

11
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boyutlu bir dizilime sahiptir, kristal boyunca atomik merkezlerin arasindaki mesafe aynidir
ve elektron kirinim deseni periyodiktir. Bunun tersine a-Si:H rastgele atom dizilimine
sahiptir, kisa mesafeli dizeni ve yayilmig bir kinnim deseni vardir.

Gunes pillerinin veriminde agik devre gerilimi, kisa devre akimi ve dolgu faktori temel
parametrelerdir. Bu &zelliklerin iyilestiriimesi icin farkli yéntemler bulunmaktadir. HIT
yapisi ¢ok katmanli bir yapi olmasindan dolayl tabakalar arasi araylzeyler de pil
performansinda ¢ok 6nemlidir. a-Si/c-Si heteroeklemini gelistirmek, c-Si Uzerine ylksek
kalitede katkisiz amorf silisyum buyatulmesiyle kusurlarin azaltiimasiyla elde edilir.
Katkilanmamis a-Si:H olmadan (p)a-Si:H/(n)c-Si heteroekleminde, katkilanmig tabakada
yerellesmis durumlar tinellemeye sebep olur, bu ylzden yiksek V,. degerleri elde
edilemez. Araya katkilanmamig amorf silisyum tabaka yerlestirilerek tinelleme engellenir
ve kusursuz araylzey 6zellikleri elde edilebilir. YUksek kisa devre akimi igin, a-Si ve TCO
tabakalarinda sogurmanin azaltiimasi gerekmektedir.

Bu projede PECVD yoéntemi ile HIT gines pilleri Uretilmesi ve dretilen pillerin
yapisal, morfoloji karakterizasyonu ve glnes pili parametrelerinin belilenmesi
amaclanmistir. Bu amagla amorf silisyum filmler tek ve katmanli olarak cam ve kristal
silikon altliklar Gzerine buyutulecektir. Proje kapsaminda farkli yonelim ve farkli iletkenlik
tipine sahip kristal silikon altliklarin HIT glnes pili yapisindaki etkileri ile farkli metal 6n
elektrotlarin da vyapiylr nasil degistirdigi incelenecektir. Amorf silisyum tabakalar
katkilanmamig, p ve n tipi katkili yariiletkenler olarak farkli kalinhklarda uretilecek bu
sayede film kalinliginin da yapiya etkisi aragtirilacaktir.
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SUMMARY

Due to the alternative energy requirement of earth, many groups are focused on

renewable energy resources in developed and developing countries. One of the issues
that are being studied is solar energy phenomenon. Photovoltaic industry is the industry
that grew fastest in the last decent. Crystalline silicon solar cells are the most popular
solar cells with the 90% usage all around the world. Hydrogenated amorphous silicon is a
promising candidate for solar cells with the properties similar to the crystalline silicon. A-
Si:H is used not only in solar cells but also in microelectronic and optoelectronic devices.
A-Si:H can be grown on very large and flexible substrates at low temperatures. In recent
years, amorphous silicon has an important role with passivating the crystalline silicon
surface and reducing the interface defects in HIT (Heterojunction with intrinsic thin layer)
structures.
HIT solar cells are studied and developed because of low temperature production, low
cost and high conversion efficiency mostly in Japan and Germany. Sanyo reported an
HIT solar cell with n-c-Si/(i)a-Si:H/(p)aSi:H structure that has 23% energy conversion
efficiency. Also HIT solar cells on p-type crystalline silicon substrates are also being
improved in these days. In this project, HIT solar cells are planned to fabricate having
high efficiencies with pin-nip-nin-pip structures with PECVD method and characterize with
structural, electrical analysis and solar cell parameters.

Amorphous silicon was first used in solar cells in 1970ies and due to the

disordered structure and dangling bonds, the gained efficiencies were reduced quickly.
This phenomenon is known as Staebler-Wronski effect. This efficiency reduction was
overcome with filling the dangling bonds with hydrogen during the growth process. In
amorphous silicon there is short range order while long range order exists in crystalline
silicon. In crystalline silicon lattice atoms have three dimensional alignment, the
interatomic distances are same and the electron diffraction pattern is periodic in contrast
with amorphous silicon having random atomic alignement, short range order and diffused
diffraction pattern.
Open circuit voltage, short circuit current and fill factor are important parameters in solar
cell efficiency. There are different methods for improving these properties. HIT solar cells
have a multilayered structure, therefore the interfaces between different layers have
important role in cell performance. Improving a-Si/c-Si heterojunction is possible with
deposition of very thin intrinsic amorphous silicon layer on ¢c-Si and reducing defects.
Without intrinsic a-Si:H layer, in (p)a-Si:H/(n)c-Si heterojunction, the localized states in
doped amorphous layer cause tunneling and this decreases V. value. For high Isc value,
the absorption should be reduced in a-Si:H and TCO layers.

The aim of this project is production of HIT structures with PECVD method and
characterize the solar cells with structural, morphological, electrical and solar cell
parameters analysis. The amorphus silicon films will be deposited on glass and crystal
silicon substrates. The effects of different silicon substrates with different orientation and
different conduction types and also different metal electrodes in HIT structures will be
investigated.
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OZET

Yariiletken aygitlarin, teknoloji gelisime paralel olarak, boyutlarinin kiiglilmesi ve
hizlarinin artmasi artik temel limitlere yaklastigimizi géstermektedir. Metal-yalitkan-
yariiletken alan etkili transistérler (MISFET) teknolojisinde bu limit yalitkan tabakanin
kalinhdi olarak géze carpmaktadir. Bu kalinlik hem kapi elektrotundaki kagak akimi
belileyen bir faktér hem de aygitin calisma frekansini sinirlayan tasiyicilarin maksimum
doyum hizini beliremede o6nemli rol oynamaktadir. Hali hazirdaki silikon dioksit
(SiOy)/silikon (Si) tabanli MISFETlerin  Olgeklerindeki azalmalara karsilik benzer
elektriksel Ozelliklerin elde edilmesi hedefi ylUksek diyelektrikli yalitkan filmlerin
kullaniimasiyla saglanabilir. SiO,, Si'un tabii yalitkanidir ve dielektrik sabiti 3,9'dur. Silikon
oksidinitrir (SiON,) ve silikon nitrir (SisN4) 6nerilen alternatif diyelektriklerdendir.
Zirkonyum oksit (ZrO,), itrinyum zirkonyum oksit (YZrO), tantal oksit (Ta;Os), hafniyum
oksit (HfO,), titanyum oksit (TiO,), serya (CeO,) gibi yalitkanlar, birtakim avantaj ve
dezavantajlarn barindirmakla birlikte, SiO, yalitkanina kiyasla dielektrik sabiti ¢cok daha
fazla ve Ustelik bazilan silikon Uzerine kristal dizende buyulyebilme 6zelligine sahiptir. En
uygun olanlarindan biri de CeO, dir. Silikon érgisu ile mikemmel uyumu, yalitkan 6zelligi
ve kimyasal kararlihdi nedeniyle ilgi ¢cekmistir ve yuksek diyelektirkli yalitkan tabaka
olarak MIS devrelerinde kullanilmaya baslanmigtir. CeO, porozlu yapisi sayesinde
hidrojen ve lityum gibi iyonlarin kolayca giris ¢ikislarini sagladidindan ve yuksek yik
depolama kapasitesine sahip oldugu igin elektrokromik uygulamalar icin de elveriglidir. Bu
yuksek dielektrikli filmlerin diger Ozellikleri de gdézinlinde bulunduruldugunda, silikon
tabanli elektronik calismalar icin ciddi incelemelerin yapilmasi gerektidi sonucuna
varilabilir. Bu dogrultuda, altin (Au), indiyum (In) ve Aliminyum (Al) gibi bircok metalin sol
jel yéntemiyle Uretilen farkli diyelektrikli yalitkan/yariiletken eklemi Uzerine buyutilerek
MIS yaplilar elde edilmesi, elektriksel ve yapisal karakteristiklerinin ortaya c¢ikariimasi
amaclanmistir. Elektriksel ve optik karakterizasyonu belirlemek igin, farkli yonelimlere
sahip p ve n-tipi Si, ITO kapli cam, corning cam gibi farkli altliklar Uzerine buyutme
yapilacaktir. Uretilen MOS yapilarin elektriksel 6zellikleri, aydinlik ve karanlik ortamlarda
sicakliga bagli akim-gerilim (I-V) ve kapasitans-gerilim (C-V) élgimlerden elde edilecektir.
Uretilen yiksek diyelektrikli oksit filmlerin optik dzellikleri dalgaboyuna bagl gecirgenlik,
yansiticilik ve fotoliminesans dlgumleri ile yapisal 6zellikleri, X 1sin1 kirinim yoéntemi,
Raman spektroskopisi, FTIR spektroskopisi ile, yluzey &zellikleri ise, atomik kuvvet
mikroskobu (AFM) ve taramali elektron mikroskobu (SEM) ile elde edilecektir. Elde edilen
bu bilgilerden yapi ile ilgili karakteristik parametreler belirlenecek ve SiO; ‘in yerini alacak
yeni bir kapi dielektrigi elde edilmeye calisilacaktir.
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SUMMARY

As semiconductor devices continue to scale down in size and up in speed,
several fundamental physical limits begin to loom. For metal-oxide-silicon field effect
transistor (MISFET) technology, for instance, these limits include the minimum gate oxide
thickness that can still prevent gate leakage and the maximum saturation velocity of
carriers in silicon that ultimately determines the operation frequency. Although alternative
semiconductors provide some answers (such as lll-V’s for high speed devices) for a path
to circumvent these problems, there also may be some ways to extend the life of silicon
itself. Alternative gate dielectrics have been vigorously sought after as a way to avoid the
gate oxide thickness problem. That is, gate insulators made out of materials with a higher
dielectric constant than that of SiO, can be made thicker while maintaining the same
device performance (same gate capacitance per unit area) in order to prevent gate
leakage. There are several candidates for possible materials to replace SiO,. However, it
is not clear how much can be gained from using nitrided oxides or pure silicon nitride
because their bandgap and band offsets with silicon are always going to be less than
those of SiO, without gaining much in dielectric constant (k=7.5 for SisN, as compared to
k=3.9 for SiO;). Many other metal oxides have also been proposed. Most notable are
zirconium oxide (ZrO;) or yttria stabilized zirconium oxide (YSZ), tantalum oxide (Ta,Os),
hafnium oxide (HfO,), and titanium oxide (TiO,). Each dielectric has its own advantages
and disadvantages. Comparatively little research has been done on the application of the
cerium oxides (CeQ,) as gate dielectrics though the excellent lattice match, its chemical
stability and commensurate cubic crystal structure of CeO, make it an excellent candidate
for a silicon heterostructure material. All in all, the cerium oxides have properties that are
comparable to all of the other materials listed and yet have been studied far less than all
the others in terms of their use as a gate dielectric. Moreover, due to its porous structure,
ions such as hydrogen and lithium can easily penetrate and leave the structure and
hence it has a high charge storage capability. Consequently, it has a potential in
electrochromism technology Combined with its favorable properties as an alternative gate
dielectric, it is clear that there should be significant experimental effort put forth in
determining the usefulness of applying CeO, to silicon-based electronics. At this
direction, dielectrics having k values on Si subsrate will be coated by various metals such
as gold (Au), indium (In), and aluminum (Al) to form MIS structure and the electrical
properties of resulting structure will be find out. MIS devices in conjuction with the small
signal admittance (capacitance together with conductance) measurements seem suitable
tool for that purpose. To determine the electrical and structural characterizations of MIS
and MIM structures, the oxide films will be deposited on different substrates like p- and n-
type Si wafers, ITO coated glass and corning glass etc. by using sol-gel method. The
electrical properties will be determined from [-V-T and C-V-T measurements which are
taken under dark and light conditions. Additionally, the structural properties will be
obtained from the measurements of x-Ray Diffraction (XRD), Raman Spectroscopy, UV-
Visible Spectrometer, Electron Spin Resonance (ESR) Spectrometer, Atomic Force
Microscope (AFM) and Scanning Electron Microscope etc. By the all determinations, we
try to find out a new gate high-k insulator which can be used instead of SiO..
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OZET

Medullablastom gibi primer beyin timorlerinin ve bazi hematolojik
malinitelerin tedavisinde, terapdtik ya da profilaktik kranio-spinal isinlama yapilmasi
gereklidir.

Konvansiyonel kranio-spinal radyasyon tedavisinde, bas-boyun bélgesi karsilikli
iki yan alanla 1sinlanirken, spinal alan, bas —boyun alaniyla birlesen arka alandan olugur.
Tedavi cihazinin alan boyutlarn izosentirda en fazla 40 cm acilabildidi icin, alan birlesim
sayisl, hastanin gocuk-yetiskin olmasina ve boy uzunluguna bagli olarak 2-3 olabilir. Alan
birlesim yerlerinde olusabilecek ylksek ya da dislk doz bdlgelerine bagh olarak myelit
veya tumor kontrol kaybi olabilir. Ayrica kullanilan spinal alanlar nedeniyle kalp ve tiroit
yuksek bir doza maruz kalmakta ve konvansiyonel tedavi teknikleriyle bu
engellenememektedir.

Hacimsel Yogunlugu Ayarlanmis Ark Tedavisi, VMAT(Volumetric Modulated
Arc Therapy ) Teknigiyle doz yogunluklari ayarlanarak kritik organlarda doz disusu
saglanirken hedef organlarda daha homojen bir doz dagilhimi elde edilebilir. Ayrica alan
birlesimlerinde ylksek-dlslk doz bolgeleri olusmasi engellenebilir.

Bu galismada, VMAT (RapidArc) teknigi ve konvansiyonel teknik icin 6 MV foton
Isinlarina ait doz dagilimlar simule edilerek sonuglarinin karsilastiriimasi amaglanmigtir.
Simulasyon sonucu belirlenen hedef - kritik organ, perifer bdlge ve alan kesisim bdlgesi
dozlarinin uygulamaya ne kadar dogru aktarilabildidi Anthropomorphic (insan benzeri)
fantom Uzerinde termoluminesans dozimetre, TLD ve Film dozimetre sistemleriyle
dogrulanacaktir. Dozimetrik yontemlerle dlglilen hedef ve riskli organ dozlari similasyon
sonugclariyla uyumlu olursa VMAT (RapidArc) teknigi klinik kullanima kazandirilabilir.
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SUMMARY

Therapeutic or prophylactic cranio-spinal irradiation (CSl) is necessary for the
management of certain primary brain tumours, such as medulloblastomas, or
hematologic malignancies.

With conventional radiation therapy (RT), CSI uses two lateral craniocervical opposed
fields adjoined by a posterior spinal field. The treatment machines field size limitation is
40 cm at isocenter and depends on the patient height; it should be 2—3 adjacent radiation
fields in taller children or adults. The matching between the lateral and posterior fields is
critical because there are risks of radiation-induced myelitis or local tumor failure in case
of over- or under-dosage. In addition, heart and thyroid receive high dose because of
using PA spinal fields and it could not be managed to spare these organs with
conventional techniques.

Using volumetric modulated arc therapy technique (VMAT) it can be delivered more
conformal dose distributions with increased organs at risk (OARs) sparing, when
compared to conventional RT. Moreover, with VMAT technique it is possible to avoid the
otherwise inescapable problem of the field junction.

In this study; for VMAT and the conventional technique dose distributions are going to
simulated and compared. If measurements for target and organs at risk doses are similar
with simulation results, the VMAT technique can be use clinically.
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OZET

Roéntgen’in X-1sinini buldugu giinden bu giine radyolojik gorintileme teknikleri hizli bir
gelisim gdstermigtir. Artik, bircok saglik probleminin tani ve teshisine yardimci olmasi
amaciyla iyonlagtirici radyasyonun kullanildigi tetkikler istenmektedir. Bu tetkiklerde
iyonlastirici radyasyonun bilingsiz ve kontrolsiz kullanimi hem hastalarin hem de
uygulayicilarin yiksek radyasyona maruz kalmasina neden olmaktadir. Ciraj- Bjelac ve
arkadaslarina gére, ginimuizde modern cihazlarin kullanildigi yerlerde bile, radyasyonun
uygun ve guvenli kullanildigini sdylemek zordur[1]. Hasta ve personelin radyasyondan
korunumu igin ALARA, (As Low As Reasonably Achievable ) ilkelerinin uygulamaya
gecilmesi pratikte yetersiz kalmaktadir.

Ciraj-Bjelac ve arkadaslari, ginimuzde toplumlarin en ¢ok insan yapimi kaynaklardan
alinan radyasyona maruz kaldiklarini[1], Rehani ve Frush [2] da su anda hastalarin
maruz kaldiklari radyasyonun sektorde cgalisanlarin émdurleri boyunca aldiklari mesleki
dozun Uzerinde oldugunu belirtmislerdir. Bu da bizlere, iyonlastirici radyasyonun kontrolli
bir sekilde kullaniimasi gerektigini gosterir. Epidemiyolojik arastirmalar, bu konudaki
eksikliklerin tespit edilmesini ve oneri gelistiriimesini saglamaktadir.

Bu tarz calismalar isvigre'de 5 yilda bir tekrarlanarak, toplumun yapay radyasyon
kaynaklarina maruz kalmasi ile olusan iyonlastirici radyasyon dozu hakkinda bilgi
toplanmakta ve karsilastirma ydntemiyle sonuglar analiz edilmekte ve bdylece,
iyonlastirici radyasyonlarin kullanimi gézlem altinda tutulmaktadir [3]. Turkiye’de bdyle
bir calisma 2007 yilinda Arslanoglu ve arkadaslari [4] tarafindan yapilmis olsa da slrekli
yapilan bir epidemiyolojik calisma gbzlenmemistir.

Bu projede, iki asamali olarak;

e Istanbul’da radyoaktif kaynak kullanilarak tibbi uygulamalar yapilan hastane
ve kurumlarda ALARA kdlturine iligkin bir anket calismasi yurutilerek
hekimlerin, radyasyon uygulayicilarinin ve radyasyona maruz kalanlarin bu
konudaki bilgi ve biling diizeylerinin tespit edilmesi,

Radyasyon uygulayicilari ve bu isleme maruz kalan hastalara TLD, termoliminesans
dozimetreler ya da GAFCHROMIC® EBT filmler yerlestirilerek islem slresince maruz
kaldiklari radyasyon dozlarinin élgilmesi hedeflenmektedir
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SUMMARY

From the discovery of x-ray by Roentgen until today, radiographic imaging
techniques have been developing. Now, in order to diagnose of many health problems,
diagnostic tests used ionizing radiation are required. Uncontrolled use of these
examinations lead to high radiation exposure for both the patients and practitioners.
According Ciraj-Bjelac and friends, even in the area where today's modern devices,
appropriate and safe use of radiation is difficult to say [1]. For radiation protection of
patients and staff, ALARA (As Low As Reasonably Achievable) bringing in the
implementation of the principles of practice are inadequate.

Ciraj-Bjelac and colleagues say most societies today are exposed to radiation
from man-made sources [1], Rehani and Frush [2] say patients are currently exposed to
radiation dose greater than the occupational irradiation doses received the worker in their
lifetime. This indicates that the use of ionizing radiation must be used in a controlled
manner. Epidemiological researches enable the development of proposals on this issue
and to identify deficiencies.

Studies of this kind are repeated every 5 years in Switzerland, the information
about the public exposure doses caused by ionizing radiation is collected and the results
are analyzed by the method of comparison and thus, the use of ionizing radiation is
kept under observation [3]. Such a study in Turkey in 2007 Arslanoglu and colleagues [4]
have been constructed, but a continuous epidemiological studies have not already
observed.

In this project, in two stages;

¢ In the hospitals and medical clinics using radioactive sources in Istanbul, a
survey on the ALARA culture will be carried out. With this survey, the levels of
the knowledge and awareness about ALARA of the doctors, physicians,
practitioners and the patients those exposed to radiation is aimed to be
determined.

e The exposed radiation doses of the practitioners and patients during the
application is aimed to be measured by using TLD, thermoluminescent
dosimeters or GAFCHROMIC ® EBT film doses placed over them.
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OZET

Eser elementler atmosfere cesitli kaynaklardan atilir ve insan sagligini tehdit
ederler. Bu eser elementlerin miktarinin belirlenmesinde kullanilan ydntemlerden biri
noétron aktivasyon analizidir.

Bu c¢alismada reaktérden g¢ikan nétronlarla nétron aktivasyon analiz yontemi
(NAA) esas alinarak sivi ve /veya kati Kadmiyum (Cd), Antimon (Sb), Civa (Hg), Bizmut
(Bi), Kursun (Pb), Tellir (Te), Arsenik (As), ve Kalay (Sn) Ornekler isinlanip gama
spektroskopisi yontemiyle sayilarak aktiviteleri hesaplanacak ve her bir elementin
belirlenebilmesi mimkin olan en az miktar tayin edilerek kalibrasyon egrileri elde
edilecektir.

SUMMARY

Trace elements disposed to the atmosphere have different sources and threat
human health. Neutron activation analysis (NAA) is one of the methods used in trace
element determination. In this work, neutrons from TRIGA-MARK-II reactor will be used
for the determination of trace heavy metals via NAA method and gamma-spectroscopy
technique. Solid and/or liquid samples of Cadmium (Cd), Antimony (Sb), Mercury(Hg),
Bismuth (Bi), Lead(Pb), Tellurium (Te), Arsenic (As) and Tin(Sn) will be counted to
determine the minimum detectible concentration
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OZET

CNO cevrimi, "?C ve Hidrojen(proton) etkilesimi ile baslayip “He,'®O ve foton
olusumlari ile sonuglanan bir zincirleme flzyon reaksiyon dizisidir. BlyUk kutleli
yildizlardaki nukleer enerji olusumunda énemli rol oynayan CNO ¢evriminin ilk reaksiyonu
C"(p, y)N™ tur. Dustik 1sinlama enerjisi degerlerinde, bu reaksiyona ait deneysel veri
gorulmemektedir. Bu ¢alisma, Turkiye Atom Enerjisi Kurumu (TAEK) Cekmece Nukleer
Arastirma ve Egitim Merkezinde (CNAEM) bulunan hizlandiricilar kullanilarak, 50-250
keV i1sinlama enerji degerleri araliindaki proton demetiyle gerceklestirilecektir.

Genellikle deneysel verilerin extrapolasyonu ile hesaplanilan disuk enerjideki tesir
kesitleri, bu calismada deneysel olarak belirlenecek ve tesir kesitinden daha kullanisl
olan astrofiziksel S(E) faktérl hesaplanacaktir.

SUMMARY

CNO cycle is a chain fission series starting with '>C and Hydrogen, resulting with
*He,'®0 and photon formations. The first reaction of this cycle is C'*(p, y)N'® which has a
major role in nuclear energy occurrence in massive stars. The experimental values are
insufficient at low irradiation energies for this reaction. In this study, the cross section of
C"(p, y)N™ reaction will be measured in the induced proton energy range 50-250 keV
by accelerators at the Cekmece Nuclear Research and Training Center .

In this study, the cross sections which are generally determined by extrapolation of the
experimental data will be measured and the astrophysical S(E) factor which is more
useful than the cross section will be calculated.
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Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Son yillarda g6zenekli malzemeler bircok uygulamalarda blydk &énem
kazanmistir. Bu malzemelerin yuksek ylzey alani 6zellikle ara yiuzey ve malzeme bilimi
icin yUksek anlam tasimaktadir. Bu malzemelerden bir de gbzenekli silisyumdur (GS).
Silisyumdan farkli olarak oda sicakliginda gdzenekli silisyumun (GS) goérindr
elektroliminesans ve fotoliminesansindan dolayi, bu materyal bilim dinyasinda oldukca
dikkat cekmistir. GS’un yapisi ortalama 2-50 nm ¢ap ve son derece genis yuzey alani ile
karakterize edilmektedir (~10° m*cm™). Yiizey baglari, ézellikle Si-H ve Si-O, GS’ nin
elektriksel, optik ve gaz sensoru 6zelliklerinin degisiminde dnemli rol oynamaktadirlar.

Bugun ince film metal oksit (TiO,, ZnO, SnO,,..) yapilarin ézellikle gaz dedektdru
konusunda yodun g¢alismalar yapilmaktadir. Bu tir gaz dedektoérleri kiiglk boyut ve diistik
dretim maliyetleri ile karakterize edilmektedir. Calisma prensipleri gazlarin ylUzeyde
adsorblanmasiyla yuzey elektriksel direnglerinin degisimidir. Bu tip gaz sensoérlerinin
yuksek sicakliklarda calismalari bu dedektérlerin dezavantajlaridir. GS tabanli gaz
dedektorlerinin  oda sicakliginda calismasi nedeniyle GS/TiO, yapilarin hidrojen
dedektori olarak kullanimi ¢alismalari bilim dinyasinin dikkatini Gzerinde toplamistir.

Bu calismada, GS/TiO,/Si yapilarin elektriksel parametrelerinin farkh ortamlarda
(nem, gaz,..) belirenmesi amaclanmisgtir.

Farkh anodizasyon sgartlari kullanilarak (anodizasyon akim yogdunlugu, asit
konsantrasyonu, v.s.) tek kristal silisyumun anodizasyonu ile Uretilecek Uretilen GS/Si
yapilar kullanilarak, TiO, yapinin ylzeye kaplanmasiyla olusturulacak TiO./GS/Si
yapilarin elektriksel &zelliklerinin fakli ortamlarda belilenmesi c¢alismanin temelini
olusturacaktir.
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SUMMARY

In recent year, porous materials have gained great importance in many applications. This
high surface area material, especially for intermediate-surface and materials science is of
high significance. This is one of the porous silicon materials. Unlike silicon, porous silicon
has attracted attention in the world of science due to appear electroluminescence and
photoluminescence at room temperature. The structure of PS is characterized by a great
number of micropores (2-50 nm in mean diameter), an extremely large surface aria to
volume ratio (up to 10°> m?cm™). Surface bonds, in particular Si-H and Si-O bonds, play
an important role in regulating electrical, optical and gas sensing properties of PS.

Thin film metal oxide materials have wide applications for gas sensors. Such gas sensors
are small in size and cheap. In most cases their electrical conductivity dramatically
changes under the influence of different gases.

This type of gas sensors work at high temperatures, these detectors is disadvantages.
PS-based gas detectors for use as a detector of hydrogen at room temperature due to
the operation of structures PS/TiO,work have received the attention of the scientific
world.

In this study, the electrical parameters of PS/TiO,/Si structures in different environments
(humidity, gas, ..) aimed to determine.

PS/Si structures produced by single-crystal silicon anodization using different anodization
conditions (current density, acid concentration, etc.). The TiO, structure coated PS
surface and electrical properties of TiO,/PS/Si structures determined in different
environments.
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Proje No: 2012-01-01-YL05

KARADENIZ BOLGESI, RIZE iLi TOPRAK VE GAY N_UMUNELERiNDE DOGAL
RADYASYON OLGCUMLERI

Dog. Dr. Ayse DURUSOY
Yiksek Lisans Ogrencisi Meryem YILDIRIM
Fen-Edebiyat Fakiiltesi, Fizik Bolimii

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Yerkabugu var oldugu ilk ginden beri K—40, U-238, Th-232 gibi uzun yari

omurll radyoaktif ¢ekirdeklere sahiptir. Bu radyoaktif gekirdeklerin dogada kendiliginden
ISima yapmasl sonucu dogal radyasyon olusur. Dogal radyasyonun en énemli kaynaklari
yerkabugu icerisindeki toprak, kaya, yeralti suyu gibi kaynaklardir. Bundan dolayi, bir
bdlgenin dogdal radyoaktivitesinin belilenmesi, o bdlgenin topraginda, suyunda, yerel bitki
ortusinde ve havasinda bulunan dogal radyoaktivite dizeyinin belirlenmesi ile
gercgeklestirilebilir.
Bu calismada, Rize merkez ve ilgelerinden alinan toprak ve cay orneklerinde, Yildiz
Teknik Universitesi, Fizik Bélimi, Nukleer Fizik Arastirma laboratuvarinda bulunan
Nal(T1) detektérli gama spektrometre sistemi kullanilarak, K—40, U-238, Th-232
radyonuklidlerinden kaynaklanan dogal radyoaktiviteler ile 1985 yilinda Ukrayna’da
meydana gelen Cernobil Nulkleer Santrali kazasi kaynakli olan Cs—137 elementinin
radyoaktivitesi belirlenecektir. Aktivite élgimlerinden 6nce farkli yerlerden alinan cay ve
toprak ornekleri gerekli islemlerden gecirildikten sonra Marinelli sayim kaplarina
konulacak. Bdylece gay ve toprak ornekleri dlgcime hazir hale getirilecektir.

Bu orneklerde, K—40, U-238, Th-232 dogal radyonuklidierin ve Cs-137
radyonuklidinin aktivitekonsantrasyonlari, radyonudklidlere ait analiz degerleri ve gerekli
veriler kullanilarakhesaplanacak ve sonuglar Atomik Radyasyonun Etkileri Uzerine
Birlesmis Milletler Bilimsel Komitesi (UNSCEAR 2000)’in toprakta K—40, U-238, Th—232
radyonuklitlerinin ortalama kitlekonsantrasyon verileri ile karsilastirilacaktir
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SUMMARY

From the very beginning, the earth’s crust has long living radioactive nuclei such as K-40,
U-238, Th-232. The natural radiation occurs as a result of spontaneous radiation of these
radioactive nuclei in nature. The most important resources of natural radiation are soil,
rock, groundwater and other natural resources in the earth’s crust. Therefore
determination of the radioactivity level of soil, water, native flora and air in one location
determines the natural radioactivity of that location.

In this study, natural radioactivity due to the K-40, U-238, Th-232 radionuclides

and the Cs-137 nuclide activity resulting from Chernobyl Nuclear Power Plant accident in
Ukraine will be determine by gamma ray spectrometry system using Nal(Tl) detector
(which is in Nuclear Physics Research Laboratory, Yildiz Technical University Physics
Department). Various soil and tea samples taken from Rize center and districts will be
measured to determine the natural radioactivity distribution of the region. Before the
activity measurements, all samples taken from different locations will be dried and sifted
and fill in Marinelli Counting Pots.
The activity concentrations and analysis results of K-40, U-238, Th-232 natural
radioactive nuclei and Cs-137 radioactive nuclei will calculate and finally the results will
compare with the United Nation Scientific Committee on the Effects of Atomic Radiation’s
(UNSCEAR 2000) average mass concentration data for K—40, U-238, Th—232 in soil.
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Proje No: 2012-01-01-GEP01

FOTOAKIM OLGUM YéNT_EMi ILE GUNE_S PiLLERiNiN_REKOMBiNASYON
MEKANIZMALARININ INCELENMESI.

Dr. Banu SUNGU MISIRLIOGLU

Dog. Dr. Merih SERIN, Yiiksek Lisans Ogrencisi Furkan KURUOGLU,
Yuksek Lisans Ogrencisi Muzaffer MOGULKOG
Fen-Edebiyat Fakiiltesi, Fizik BélimU

Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.01.2014

OZET

Glnes pilleri, Gzerlerine digen glines 1sigini dogrudan elektrik enerjisine ¢eviren
yariiletken diyotlardir. Gunes 1s1g1 ile calismalari, ¢cevreye zararl atiklar olusturmamalari,
kolay tasinip monte edilebilmeleri vb. avantajlan nedeniyle insanoglunun enerji kaynagi
arastirmalarinda 6n siralarda yer alirlar. Gines pillerinin yapiminda en sik tercih edilen
malzeme silisyum yariiletkenidir. Silisyum dogada bol bulunan bir malzemedir ve ayni
zamanda zehirsiz ve givenilirdir. ilk giines pili, 1954 yilinda ABD’'de Bell laboratuarinda
silisyum yariiletkeni ile gelistiriimis ve yaklasik % 6 verime sahip piller Gretilmistir. Pillerin
disutk verimli olusu kristalin safsizligindan kaynaklanir ve verimi yukseltmek pillerin
maliyetini arttirmaktadir. GUnUmize kadar birgok arastirmaci tarafindan maliyeti
disurmek ve verimi arttirmak icin amorf yapidaki glines pilleri Gzerine ¢alisiimistir. Amorf
yapil yariiletkenlerde kisa mesafelerde dizenlilik olmasina ragmen uzak mesafelerde
dlzensizlik hakimdir. Bu nedenle kristaller icin iyi bilinen modeller bu yapilarin band
yapisini agiklamakta yetersiz kalir. Bu malzemelerin elektrik ve optik 6zellikleri Anderson
teorisine dayali modeller ile ac¢iklanir. Bu teori band yapisinda lokalize enerji dizeylerini
dikkate almaktadir. Amorf yaniletkenler ile genis ylzeyli ince film gunes pillerinin
Uretilmesi ve bdylece maliyetin dislrtilmesi mumkindir. Ancak verimlerinin oldukca
disuk olmasi nedeniyle verimin arttirimasina yonelik calismalar 6nem kazanmaktadir. Bu
calismalarin buyuk ¢odunlugu hidrojenlenmis amorf silikon (a-Si:H) ince film glnes pilleri
ile yapiimaktadir. Amorf silisyum yariiletkeni belirli oranda hidrojen ile doyuruldugu zaman
sarkik baglar dolar ve bdylece hem lokalize durumlar azalir, hem de yasak enerji araligi
artar.

Bu projede,

o Farkll kosullarda hazirlanan hidrojenlenmis amorf silikon (a:Si-H) ince film glnes
pillerinin yanisira; sivi kristal, polimer yapili ince film gunes pilleri ile
calisilacaktir. Boylelikle bircok glnes pili ile calisildigindan sonuglar kapsamli
olarak yorumlanabilecektir.

o Pillerin dc ve modiile edilmis frekansli akim-gerilim él¢cUmleri yapilacaktir.

o Pillerin verimi, fotoakimin 1sik siddetine ve modllasyon frekansina bagh
degdisimleri incelenecek, rekombinasyon mekanizmalari hakkinda bilgi
edinilecektir.

e Sicaklik genis bir aralikta degistirilecek, boylelikle pillerin veriminin ve
rekombinasyon mekanizmalarinin sicakliga bagl degisimleri arastinlacaktir.

e Ayrica farkh althk malzemelerinin ve arka kontaklarin pillerin performanslari
Uzerindeki etkisi incelenecektir.
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SUMMARY

Solar cells are semiconductor diodes which transform sunlight directly into the
electrical energy. Because of they have some advantages as they work with sunlight,
don’t cause hazardous waste to the environment and can be transported so mounted
easily, etc., they are at the forefront of the energy source research. The most common
preferred material for making solar cells is silicon semiconductor. Silicon is a material
abundant both in nature and non-toxic and safe. First solar cell was produced at USA-
Bell laboratory in 1954 by using silicon semiconductor and the efficiency of the cell was
observed almost around 6%. Low efficiency of solar cells is caused by the impurity of
crystalline and to raise efficiency increases in the cost of the cells. Until recently many
researchers worked on amorphous solar cells, to reduce costs and improve efficiency. By
using amorphous semiconductors, it is possible to produce thin-film solar cells with a
large surface and to reduce the cost. In amorphous structures long range order is not
present. Rather, the atoms form a continuous random network. So well known crystalline
models are fail for explaining the band diagram of these structures. The electrical and
optical properties of these structures are clarify by using models based on Anderson
theory. It considers the localized energy levels in the band diagram. By using amorphous
semiconductors, it is possible to produce wide surface thin film based solar cells with low
cost. However because of their low efficiency, it is important to work on to increase the
efficiency. The vast majority of these studies are made with hydrogenated amorphous
silicon (a-Si: H) thin-film solar cells. The material can be passivated by hydrogen, which
bonds to the dangling bonds and can reduce the dangling bond density by several orders
of magnitude and forbidden energy gap increases.

In this project,

o the hydrogenated amorphous silicon (a: Si-H) thin film solar cells, liquid crystals
and polymer based solar cells which are prepared under different conditions, will
be studied.

e DC and frequency modulated current-voltage measurements of the cells will be
carried out.

o The cell efficiency will be examine depending on photocurrent light intensity and
modulation frequency, so the recombination mechanisms will be obtained.

e The experiments will be performed in a wide temperature range in order to study
the effect of temperature on the results.

o The effect of different substrate materials and back contacts on solar cell
performances will be also investigated.
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Proje No: 2012-01-01-GEP02

METAL/YARIILETKEN (MY) VE METAL/YALITKAN/YARIILETKEN (MYY) SCHOTTKY
DiYOT YAPILARIN ELEKTRIKSEL KARAKTERIZASYONU

Dr. Banu SUNGU MISIRLIOGLU

Dog.Dr. Merih SERIN, Yiiksek Lisans Ogrencisi Furkan KURUOGLU,
Yiksek Lisans Ogrencisi Muzaffer MOGULKOC

Fen-Edebiyat Fakiiltesi, Fizik Bélimu
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OZET

Metal/Yariiletken (MY) ve Metal/Yalitkan/Yariiletken (MYY) Schottky diyotlar,
yuksek hiz ve gug gerektiren elektronik ve optoelektronik devre elemanlarinin yapiminda
genis kullanim alanina sahiptirler. Transistorler, dedektorler, lazer diyotlar, mikro dalga
devreler vb. bircok devre elemaninin yapiminda kullanilirlar. Teknolojik agidan énemli
olduklarindan elektriksel karakteristiklerinin tam olarak anlagiimasi olduk¢a ilgi
cekmektedir. Akim-gerilim (I-V) ve kapasitans- gerilim (C-V) karakteristiklerinin sicakliga
bagli degisimleri, cesitli iletim mekanizmalarini anlamamizi sagdlar.

Bu projede,
e Schottky diyotlarin deneysel akim-gerilim (I-V) ve kapasitans- gerilim (C-V)

dlglimleri deneysel olarak yapilacak; idealite faktérii (n), engel yiksekligi (D ;)
ve seri direng (Rs) vb. karakteristik parametreleri hesaplanacaktir.

o (n tipi / p tipi ) Si ve GaAs tabanh cesitli MY ve MYY yapilar ile ¢aligilacaktir.
GUmds, altin ve aliminyum vb. metaller kullanilacaktir.

o Elektriksel odlgimler genis bir sicaklik aralijinda alinarak, diyotlarin iletim
mekanizmalarinin ve parametrelerin sicakliga bagl degisimleri arastirilacaktir.
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SUMMARY

Metal/Semiconductor (MS) and Metal/Insulator/Semiconductor (MIS) Schottky diodes

have potential applications for producing electronic and optoelectronic devices requiring

high speed and power. They use in lots of device components such as transistors,

sensors, laser diodes, microwave devices. Due to the technological importance of the

diodes, a full understanding of their electrical characteristics is of great interest. The

temperature dependence of the current-voltage (I-V) and capacitance-voltage (C-V)

characteristics allow us to understand different aspects of conduction mechanisms.

In this project,

e current-voltage (I-V) and capacitance-voltage (C-V) characteristics will be

performed experimentally and the characteristic parameters such as ideality

factor (n), barrier height (D 5 ), series resistance (R;) will be determined.

o Different MS and MIS structures which are based on (n type/ p type) Si and GaAs
will be studied. Silver, gold, aluminum etc. metals will be used.

e The electrical measurement will be performed in a wide temperature range in

order to examine the temperature effect on the conduction mechanisms and
parameters of diodes.
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Proje No: 2012-01-01-GEP03

CDS VE METAL (Zn, Cu, Ag,..)KATKILI CDS FiLML_ERiN :I'ERSiNE GEVRILMiS
ITO/CDS(/CDS:METAL)/P3HT:PCBM/AG GUNES PiLLERINDE KULLANILMASI

Dr. Siireyya AYDIN YUKSEL
Dog.Dr. Serap GUNES

Fen-Edebiyat Fakiiltesi, Fizik BélimU

. Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2014
OZET

Son yillarda dinyanin enerji ihtiyaci beklenenin Gzerine ¢ikmistir. Artan kuresel
enerji ihtiyacini karsilamak Uzere, yenilenebilir enerji kaynaklarina yoénelmek, c¢evre,
ekonomi ve hem de dinya barigl agisindan hayati 6nem arz etmektedir. Yenilenebilir
enerji kaynaklari slrekli olarak kendilerini yenileyebildiklerinden fosil yakitlar gibi
tikenmeleri veya azalmalari s6z konusu degildir. Yenilenebilir enerji kaynaklari arasinda
Gunes dnemli bir yere sahiptir. Bir yilda dlnya Uzerine disen gunes enerjisi, dinyanin
bilinen petrol ve kdmur rezervlerinden kat kat fazladir.

Artan enerji ihtiyacini karsilamak Uzere, fotovoltaik teknoloji kullanilarak dogrudan glines
Isigindan elektrik Uretilmesi en tutarli ve uygun ydntemlerden biri olmustur ve bilim
adamlari ile yatinmcilarin ilgisini cekmektedir. Glnes pilleri ya da fotovoltaik hiicre olarak
adlandirilan ve yariiletken malzemeler kullanilarak Uretilen aygitlar, fotovoltaik ilkeye
gére, dogrudan gines enerjisini elektrik enerjisine doénustirmektedirler. Glnidmuzde
glnes pili teknolojileri, silikon (Si), galyum arsenid (GaAs), kadmiyum sulfur (CdS),
kadmiyum tellir (CdTe) gibi anorganik yariiletken teknolojisine dayanmaktadir. Yillar
icerisinde Uretim maliyetleri azalmis olsa da bu tir teknoloji ile Uretilen glnes pillerinin
Uretim maliyetleri hala c¢ok pahalidir. YuUksek dretim maliyetleri bu teknolojinin
yayginlasmasi éniinde énemli bir engel olarak durmaktadir. Uretim maliyetlerini azaltmak
Uzere, boya duyarl glnes pilleri, karbon bazli ince film organik gines pilleri arastirma
alani bulmustur.

Polimer glnes pillerinin ucuz ve kolay duretiimesi, polimer malzemelerin esnek alt
tabanlara uyumlu olmasi ve en 6nemlisi polimer malzemelerin kimyasal sentez yéntemleri
kullanilarak kolaylikla fotovoltaik ihtiyaglara gére dizayn edilebilir ve fonksiyonel olmalari,
onlari anorganik mukabilleri karsisinda Ustin kilmaktadir. Pek ¢ok tstinligine ragmen
polimer gunes pilleri daha henuz ticarilesme asamasindadir. Herhangi bir yeni Grinin
fotovoltaik pazarinda yerini alabilmesi igin su faktérler 6Gnemlidir: Maliyetin disuk olmasi,
verimin yuksek olmasi (hali hazirda ticari olarak kullanilan fotovoltaiklerin pazar
ortalamasi %15-18 civarindadir). Polimer gunes pillerinin diger mukabilleriyle rekabet
edebilmesi ve ticari uygulamalarinin yayginlasmasi i¢in en azindan %10’luk verim rakami
astimalidir.

Polimer giines pillerinde kullanilan organik malzemeler oksijene, neme, UV isinlarina ve
sicakliga hassasiyet goOstermektedirler. Bu hassasiyet, onlarin kararliliklarini
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engellemektedir. Eger polimer gunes pilleri Uretildikten sonra paketlenmezlerse veya
oksijen ve neme karsl korunmazlarsa ¢ok kisa bir sure icerisinde bozulmaktadirlar. Bu
bozulmayi hizlandiran en 6nemli etkenlerden biri polimer glnes pillerinin Uretiminde
kullanilan aliminyum gibi oksijene hassas malzemelerdir. Aliminyum yerine daha kararli
metaller kullaniimasi bozulmay! yavaglatabilir. Bunun vyapilabilmesi icin anot/aktif
tabaka/katot seklinde uretilen glnes pillerinin yapisinin katot/aktif tabaka/anot sekline
getirilmelidir. Bu durumda elektronlarin katoda kolay iletebilmesi icin elektron tagiyan
tabakalara gereksinim vardir.

Bu projede, polimer guines pilleri icin yeni alternatif elektron tagiyan tabaka olarak CdS ve
metal katki CdS filmlerin hazirlanmasi ve bu filmlerin kristallik &zelliklerinin glnes
pillerinin optimum calisma kosullarina etkisinin belirlenmesi hedeflenmistir.
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SUMMARY

Recently, world’s energy demand exceeded the expactations. To cover the global
energy needs, turning to renewable energy sources is one of the most viable ways in
terms of environment, economy and peace of the world. Since the renewable energy
sources can regenerate themselves, shortage or exhaustion of these sources are
unexpectable as in the case of fossil fuels. Sun has a special importance among all the
renewable energy sources. Solar energy striking the earth in one year is several orders of
magnitude higher than oil and coal reservoirs.

To cover the increasing energy demand, production of electricity directly from sun
light using photovoltaic technology is one of the most convenient and consistent ways
and attracts attention of scientists and investors. . Solar cells or photovoltaic cells that are
produced from semiconducting materials, based on the photovoltaic technology can
directly convert sun light into electricity. Solar cells can produce electricity without the
need of fuel or grid connection. The electricity obtained from solar cells can be deposited
in the batteries to be used in the absence of sun and night conditions. Solar cells are
used in rural areas where there is no electricity grid, space crafts, grounds, gardens and
signalization. Recently, there are also household applications. Recent solar cell
technologies depend on inorganic semiconductor technology such as silicon (Si), gallium
arsenide (GaAs), cadmium sulfide (CdS), cadmium telluride (CdTe).Although production
costs heavily decreased in years, the solar cells produced using this technology are still
expensive. The high costs stand as an important drawback in front of the wide spread
applications of this technology. Dye sensitized solar cells and carbon based thin film
organic solar cells found applications to minimize the production costs of the former
technology.

The easy and cost effective production of polymer solar cells, flexibility and most
importantly functionality made them alternatives to their inorganic counterparts. Despite
many advantages, polymer solar cells are just on commercialization level. The following
factors are important for a new product to take its place in the photovoltaic market: Cost
effectiveness, high efficiency (the recent market average is 15-18 %). In order to compete
with the inorganic counterparts and the wide spread applications polymer solar cells have
to exceed efficiency number of 10 %.

Organic materials used in the production of polymer solar cells are sensitive to
oxygen, moisture, UV irradiation and temperature. This sensitivity prevents their stability.
If the polymer solar cells are not encapsulated, right after the production or are not
protected against oxygen and moisture they degrade in hours. One of the most important
facts that affects this degradation is the usage of more stable materials than aluminium
can slow down this degradation. In order to do this the structure of polymer solar cells
produced in the form of anode/active layer/cathode should be converted to cathode/active
layer/anode. In this case, electron transporting layers are required in order to transport
electrons to the cathode.

In this project, it is aimed to prepare as alternative electron transporting layers
CdS and metal doped CdS for organic solar cells and to determine effect of crystalline
properties of this layers on the optimum operating parameters of the solar cells.
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Proje No: 2012-01-01-GEP04

ALUMINYUM-ALUMINYUM OKSIT-YARIILETKEN POLIMER MIS YAPILARININ
ELEKTRIK VE OPTIK OZELLIKLERIN INCELENMESi VE SENSOR UYGULAMALARI

Dr. Murat CALISKAN

Dog. Dr. Merih SERIN, Yiiksek Lisans Ogrencisi Furkan KURUOGLU,
Yiksek Lisans Ogrencisi Muzaffer MOGULKOC

Fen Edebiyat Fakiiltesi, Fizik Bélimui
Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.01.2014

OZET

Bu projede, anodik oksidasyon yéntemiyle olusturulan oksit tabakalara farkli
yariiletken polimerler kaplanarak olusturulan eklemlerin elektriksel ve optik &zellikleri
incelenecek ve sensor uygulamalari yapilacaktir. C-V, |-V, I-T, C-V-T odlgimleri (iletkenlik
ve optik élgiimler) gergeklestirilecektir. Polimer érneklerin optik él¢imleri oda sicakliginda
gerceklestirilecektir. Optik parametreler, UV-Visible bdlgeden elde edilen absorpsiyon
spektrumundan hesaplanacaktir. Orneklerin optik bant arali, absorpsiyon katsayisi ve
kirlima indisi hesaplanacaktir.

Daha sonra, hazirlanan eklemlere farkli oranlarda gaz, nem vb. uygulanarak
duyarliliklari incelenecek ve sensor uygulamalar ¢alisilacaktir.

SUMMARY

In this project, electrical and optical properties of junctions, which will be prepared
with different organic semiconductor layers on the oxide layers, will be examined and
sensor application will be done. C-V, I-V, I-V-T, C-V-T measurements (conductivity and
optical measurements) will be carried out. Optical studies will be done on polymer
samples at room temperature. Optical parameters will be calculated from the absorption
spectra over the wavelength range of UV-Visible. The optical band gap, absorption
coefficient and extinction coefficient of samples for various thicknesses will be calculated.

Subsequently, sensor applications will be done. At different ratio of gas and
humidity values, sensitivity of the samples will be examined.
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Bu projede, cesitli yariiletken altliklar Gzerine kaplanan polimer filmler ile
olusturulan hibrit eklemlerin elektriksel ve optik dzelliklerinin incelenmesi ve karaktersitik
parametrelerinin tespit edilmesi amaclanmigtir. C-V, IV, [|-V-T, C-V-T Odl¢cimleri
gercgeklestirilecektir.  Polimer  6rneklerin optik  Slgumleri oda sicakliginda
gerceklestirilecektir. Optik parametreler, UV-Visible bdlgeden elde edilen absorpsiyon
spektrumundan ve FTIR 6lglimleri sonucundan hesaplanacaktir. Orneklerin optik bant
araligi, absorpsiyon katsayisi ve kirilma indisi hesaplanacaktir.

Daha sonra, farkh tipteki vyariletken ve polimer ornekler ile eklemler
hazirlanacaktir. Farkli mazemeler ile hazirlanan bu 6rneklerin sicakliga bagl olarak
elektriksel ve optik Ozellikleri incelenecektir. -V, C-V-T, iletkenlik ve optik olgimler
(gecirgenlik, sogurma, yansima) yapilacaktir.

SUMMARY

In this project, hybrid junctions will be prepared with polymer films which coated
on variable semiconductor substrates, and electrical and optical properties will be
examined. C-V, I-V, |-V-T, C-V-T measurements
(conductivity and optical measurements) will be carried out. Optical studies of polymer
films will be done at room temperature. Optical parameters will be calculated from the
absorption spectra over the wavelength range of UV-Visible and FTIR spectroscopy. The
optical band gap, absorption coefficient and extinction coefficient of samples will be
calculated.

Subsequently, junctions will be prepared with different type of semiconductor and
polymer layers. Electrical and optical properties of samples will be examined and I-V, C-
V-T, conductivity and the optical measurements (transmission, absorption, reflection) will
be carried out.
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OZET

Bu projede iki asamali galisma gergeklesecektir: Birincisi, Bridgman metodu ile
bir kristal blyltme duzenegdinin kurulmasidir. Bununla, Universitemiz anilan yontemle
kristal blyUtme duzenegdine sahip olacak ve daha sonra cgesitli kristallerin buyuttlmesi
rutin halde devam edecektir.

kincisi, kurulan bu sistemle katkisiz CsCdCl; ve Eu®‘/La* katkili CsCdCls
kristallerin blyUtulip optik spektroskopik dlgimlerinin  yapilmasidir. Daha dnceki
calismamizda CsCdCl; kristalinin sicakliga bagl uyari ve isimalari incelenirken, uyari
spektrumlarinin 16-20 K sicaklik aralidinda bir degisiklik gosterdigi ve bu degisikligin 80K
civarinda tersi yonde degistigi gézlenmistir. ilging gériinen bu noktanin ayrintil
incelenmesi s6z konusu degisikligin fiziksel anlamda nedeninin ortaya ¢ikarilmasinda
yararli olacak ve bu kristal hakkindaki bilimsel bilgiyi derinlestirecektir. Bu noktayi
acgiklamada yardimci olacak bir yol da bu kristale sonda 6zelligi gésterecek iyon veya
iyonlarin katkilandirilip sicakliga bagl élcimlerinin alinmasidir.

Bu proje ile Universitemizin bilimsel galisma altyapisina ek katki, yetismekte olan
YL o&grencilerimize bilimsel birikim ve ulusal/uluslar arasi bilimsel galigmalara katki
saglanmis olacaktir.
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SUMMARY

This Project consists two steps: The first step is that a crystal-growth setup with
Bridgman method is constructed in our laboratory. With such a construction, our
university will have a continuously useable crystal-growth-setup and it can be a lot of
crystals grown with this in the future.

The second step is that, that CsCdCl; and Eu®/La® doped CsCdClj; crystals can
be grown with the constructed setup and their spectra will be measured. In our earlier
work, where we have measured the temperature dependence of excitation and emission
spectra of CsCdCI3, we have observed that the excitation spectrum changes in
temperature range from 16 K to 20 K, which reverses at about 80K. It is reasonable to
find out the physical background of this interesting point. Therefore a detailed
measurement of mentioned spectra would help.

A way to clarify this point is that doping an optical active ion in the crystal, which could
play a probe role, and measuring their spectra in various temperature.

This project will contribute to the current research activities in our University, to the
experiences of the MS student who will work in this project, and to the
national/international scientific activities.
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OZET

Dunyadaki alternatif enerji kaynagi gereksiniminden dolayi, gelismis ve
gelismekte olan Ulkelerde yenilenebilir enerji kaynaklari konusunda c¢alismalar
yapilmaktadir. Bu alternatif enerji kaynaklarindan en ¢ok arastirilan ve dnemlilerinden bir
tanesi gunes enerjisidir. Fotovoltaik endustrisi de dinya ¢apinda son on yilda en hizl
blylyen endustri olmustur. Guines pilleri arasinda en yaygin kullanima sahip tir %90’k
bir payla kristal silikon giines pilleridir. Ancak Uretim maliyetinin yiksek olmasi sebebiyle
farkli malzeme ve Uretim yontemi arayislari devam etmektedir. Kristal silikona ¢ok benzer
Ozellikleriyle amorf silisyum glnes pilleri kristal silikon glnes pilleriyle rekabet edebilir
durumdadir. Hidrojenlenmis amorf silisyum (a-Si:H) filmi gines pilleriyle birlikte,
mikroelektronik ve optoelektronik aygitlarda sikg¢a kullanilir. Amorf silisyum genis ve
esnek altliklara duslk sicakliklarda biyime 6zelligiyle tercih edilen bir malzeme olmustur.
Son yillarda hidrojenlenmis amorf silisyum, kullanim alani olarak kristal silikon ytzeyini
pasifize etmede sikga kullanildigi goértulmektedir. Bdylece a-Si:H/c-Si araylizey kusur
miktarlarini dusurilerek ¢cok katmanl a-Si:H tabanh HIT tarG glnes pillerindeki gtines pili
parametreleri iyilestirilmistir. HIT tru gines pilleri, Uretiminin nispeten kolayhgdi, dusik
sicakliklarda Uretilebilifigi, ucuz olmasi ve yuksek verimliligi agisindan basta Japonya ve
Almanya olmak Gzere birgok arastirma grubunun ilgisini cekmis ve ilerleme kaydedilmistir.
Soyle ki Sanyo Grubu tarafindan n-c-Si/(i)a-Si:H/(p)aSi:H yapisiyla Uretilen HIT glines
pilleri %23 enerji déndsum verimine ulagiimigtir. Benzer sekilde, p-c-Si/(i)a-Si:H/(n)a-Si:H
yapisinda da Uretilen HIT tlrG gunes pilleri igin galismalar devam etmektedir.

Hidrojenlenmis amorf silisyumun guines pili uygulamalari 1970’lere baglamis olup
yapinin dlizensizligi ve 6nlenemez sarkik baglarin varligindan 6tirt elde edilen verimler
10-12 araligindaydi. Bununla birlikte, glines pilinin ¢alisma kosullarinda veriminde zaman
icinde bir azalma tespit edilmistir. Bu olgu Staebler-Wronski etkisi olarak bilinir ve nedeni
olarak da hidrojenin yapi icerisinde difizyonu seklinde aciklanmistir. Kararsizlik
mekanizmas! olarak da adlandirilan bu olgu kristal silisyum tabanli gunes pilleri icin
gecersizdir ve bu nedenle c-Si tabanl gines pilleri pazardaki yerlerini korumustur.

Gunes pillerinin veriminde acik devre gerilimi, kisa devre akimi ve dolgu faktdri
temel parametrelerdir. Bu &zelliklerin iyilestirilmesi icin farkh yontemler bulunmaktadir.
HIT yapisi ¢ok katmanli bir yapi olmasindan dolay! tabakalar arasi araylzeyler de pil

37



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

performansinda ¢ok dnemlidir. a-Si:H/c-Si heteroeklemini gelistirmek, c-Si Gzerine ylksek
kalitede katkisiz amorf silisyum buyltulmesiyle kusurlarin azaltiimasiyla elde edilir.
Katkilanmamis a-Si:H olmadan (p)a-Si:H/(n)c-Si heteroekleminde, katkilanmig tabakada
yerellesmis durumlar tinellemeye sebep olur, bu ylzden yiksek V,. degerleri elde
edilemez. Ayrica, yiksek kisa devre akimi icin, a-Si:H ve TCO tabakalarinda sogurmanin
azaltiimasi gerekmektedir.

Bu projede PECVD yodntemi ile HIT glnes pillerinin temeli olan a-Si:H/c-Si
heteroekleminin Uretilmesi ve dretilen pillerin yapisal, morfolojik karakterizasyonu ve
glnes pili parametrelerinin belirenmesi amaglanmistir. Bu amagla hidrojenlenmis amorf
silisyum filmler katkili (n ve p tlriinde) ve katkisiz olarak cam ve kristal silikon altliklar
Uzerine buyutulecektir. Proje kapsaminda farkli yénelim ve farkl iletkenlik tipine sahip
kristal silikon althklarin etkileri ile farkhh metal 6n elektrotlarin da verime olan etkisi
incelenecektir. Amorf silisyum tabakalar katkilanmamig, p ve n tipi katkili yariiletkenler
olarak farkli kalinliklarda Uretilecek bu sayede film kalinliginin da yapiya etkisi
arastirilacaktir.
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SUMMARY

Due to the alternative energy requirement of earth, many groups are focused on

renewable energy resources in developed and developing countries. One of the issues
that are being studied is solar energy phenomenon. Photovoltaic industry is the industry
that grew fastest in the last decent. Crystalline silicon solar cells are the most popular
solar cells with the 90% usage all around the world. Hydrogenated amorphous silicon is a
promising candidate for solar cells with the properties similar to the crystalline silicon. A-
Si:H is used not only in solar cells but also in microelectronic and optoelectronic devices.
A-Si:H can be grown on very large and flexible substrates at low temperatures. In recent
years, amorphous silicon has an important role with passivating the crystalline silicon
surface and reducing the interface defects in HIT (Heterojunction with intrinsic thin layer)
structures.
HIT solar cells are studied and developed because of low temperature production, low
cost and high conversion efficiency mostly in Japan and Germany. Sanyo reported an
HIT solar cell with n-c-Si/(i)a-Si:H/(p)aSi:H structure that has 23% energy conversion
efficiency. Also HIT solar cells on p-type crystalline silicon substrates are also being
improved in these days. In this project, HIT solar cells are planned to fabricate having
high efficiencies with pin-nip-nin-pip structures with PECVD method and characterize with
structural, electrical analysis and solar cell parameters.

Amorphous silicon was first used in solar cells in 1970ies and due to the

disordered structure and dangling bonds, the gained efficiencies were reduced quickly.
This phenomenon is known as Staebler-Wronski effect. This efficiency reduction was
overcome with filling the dangling bonds with hydrogen during the growth process. In
amorphous silicon there is short range order while long range order exists in crystalline
silicon. In crystalline silicon lattice atoms have three dimensional alignment, the
interatomic distances are same and the electron diffraction pattern is periodic in contrast
with amorphous silicon having random atomic alignement, short range order and diffused
diffraction pattern.
Open circuit voltage, short circuit current and fill factor are important parameters in solar
cell efficiency. There are different methods for improving these properties. HIT solar cells
have a multilayered structure, therefore the interfaces between different layers have
important role in cell performance. Improving a-Si/c-Si heterojunction is possible with
deposition of very thin intrinsic amorphous silicon layer on ¢c-Si and reducing defects.
Without intrinsic a-Si:H layer, in (p)a-Si:H/(n)c-Si heterojunction, the localized states in
doped amorphous layer cause tunneling and this decreases V. value. For high Isc value,
the absorption should be reduced in a-Si:H and TCO layers.

The aim of this project is production of HIT structures with PECVD method and
characterize the solar cells with structural, morphological, electrical and solar cell
parameters analysis. The amorphus silicon films will be deposited on glass and crystal
silicon substrates. The effects of different silicon substrates with different orientation and
different conduction types and also different metal electrodes in HIT structures will be
investigated.
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OZET

Lityum niyobyum (LiNbQO,) iletisim sektérinde dalga-boyu boélimli ¢ogullama
(WDM) bileseni, spektroskopi ve astronomide optik fitre olarak kullanilan Ustlin optik
Ozelliklere sahip fotokirici bir kristaldir. Fotokirici kristallerin kirilma indisi siddetli i1sigin
etkisi altinda kaldiklarinda degisir. Kirilma indisindeki bu degisme, yukarida verilen
uygulama alanlarinin yaninda, kristalin holografik veri depolama 6zelliine sahip olmasini
da saglar. Veri, holografik olarak kristalin hacmi icine depolandigindan, verinin plastik
disklerin ylzeyine optik olarak depolandigi CD, DVD, HD-DVD ve Blu-ray teknolojilerine
gbére lityum niyobyum kristalinin kapasite ve veri aktarma hizi bakimindan o&nemli
Ustunlukleri vardir. Ancak bu yonde ticari bir deger olmasini engelleyen, kristale kayit
edilen verinin her okuma isleminden sonra kismen silinmesi yani silici okuma sorunudur.
Veri saf bir kristalde renk merkezleri veya polaron dahili kusurlarina veya demir gibi kirlilik
atomlar ile katkil bir kristalde hem kirlilik ve hem de kusur dizeylerine elektronlarin
tuzaklanmasi yoluyla saglanan elektro-optik etki ile kayit edilir. Demir katkisinin kayit
kalitesini dnemli délgtide arttirdidi bilinmektedir. Ancak demir katkisi miktarinin dahili kusur
dlzeylerini nasil etkiledigi ve bunun silici okuma sorunu ile iligkisi arastiriimasi gereken
onemli bir konudur. Ayrica isil yukseltgeme ve indirgeme islemleri dahili kusur
dlzeylerinin optik sogurmasini etkiledigi bilinmesine karsin, demir katkisi miktarina bagl
olarak dahili kusur dizeylerinin tavlama ile nasil etkilendigi sorusu da yanitlanmasi
gerekir. Proje Onerisi kapsaminda demir katki miktarlari % 0.015 mol ile % 0.1 mol
arasinda degisen LiNbO; kristallerinin optik Ozellikleri gérinur bdlgede, oda ve disuk
sicakliklarda optik sogurma ve fotoliminesans spektroskopisi kullanilarak arastirilacaktir.
Yapisal tanimlama x-iginlari  kirinimi spektrumlarinin  degerlendiriimesi ile
gerceklestirilecektir. Rezonans Raman oélglmleri ile kusur dizeylerinin 6rga titresim
kiplerini nasil etkiledigi tespit edilecektir. Holografik veri depolama ¢alismalari 632.8,
514.5, 488 velveya 441.6 nm dalga boylarinda sirekli dalga lazerleri kullanilarak
yapilacaktir. Surekli okuma ile silinme zaman sabitleri belilenecek ve demir katkisi
miktari, dahili kusurlar ve yuksek sicaklik isil islemin, projenin sayisal ¢iktisi olarak
gordigumuz veri silinme zaman sabitini nasil etkiledigi arastirilacak ve en iyi degerlerin
nasil elde edilebilecedi sorusu yanitlanmaya ¢aligilacaktir.
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SUMMARY

Lithium Niobium (LiNbQO3) is a photorefractive crystal with superior optical properties used
as Wavelength Division Multiplexing in telecommunication networks, astronomical and
spectroscopic filters. The refractive index of photorefractive crystals is changed when
exposed to intense light. This change in refractive index, in addition to the applications
mentioned above, provides holographic data storage capability for the crystal. Since the
data is stored within the volume of the crystal by holography, as regard to storage
capacity and data transfer rate, lithium niobium crystal is more superior to the CD, DVD,
HD-DVD and Blu-ray technologies where the data is stored on the surface of plastics by
optical means. However the destructive readout, that is, gradual erasure of the stored
data during each readout process is an obstacle to marketing. Data is recorded through
trapping of electrons on either intrinsic defects of color centers or polaron levels in a pure
crystal or both impurity and intrinsic defect levels in a crystal doped with impurity ions. It is
known that doping with iron substantially increases the quality of recording. However,
how iron doping content modifies intrinsic defect levels and its relation to destructive
readout are important topics that are to be studied. Although it is known that thermal
reduction and oxidation processes affect the optical absorption of intrinsic defect levels,
how internal defect levels are modified through annealing depending on iron content
remains to be an open question. In the framework of this project, the optical properties of
LiNbO; crystals with iron content between 0.015 and 0.1 mole % will be studied in the
visible region at room and low temperatures through optical absorption and
photoluminescence spectroscopies. X-ray diffraction will be employed for structural
investigation by evaluating the x-ray spectra. Resonance Raman measurements will be
conducted to understand how defect levels modify lattice vibrational modes. Research
on holographic data storage will be conducted by using continuous wave lasers at 632.8,
514.5, 488 and/or 441.6 nm. The erasure time constants for continuous readout will be
determined and the modifications of iron content, intrinsic defects and high temperature
heat treatment on the erasure time constant considered being the numerical outcome of
this project will be investigated so that the question about how the best values can be
obtained might be answered.
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OZET

Modern yariiletken teknolojisinin ve metal-oksit-yariiletken-alan-etkili-transistor
(MOSFET), detektorler, gaz sensorleri ve yuk baglasimli aygitlar (CCD) gibi bir ¢ok
yuksek teknoloji Grintnin temel yapi tagl olan Metal-Yalitkan-Yariiletken (MYY) yapilarin
boyutlari her gegen gin biraz daha kigllmektedir. Si'a dayali ginimuiz yariiletken
teknolojisinde MYY yapilarda yalitkan tabaka olarak SiO, kullaniimaktadir. Yine iyi
bilinmektedir ki ginimuz yariiletken teknolojisinde, bir yandan aygit boyutlarinin strekli
olarak kuaglUlmesi bir yandan da aygit performansinin yikseltiimesi kaginilmaz hale
gelmistir. MYY vyapilarin kullanildi§i devre elemanlarinda, aygit performansi yalitkan
tabakanin performansi anlamina gelir. Aygit boyutlarindaki kac¢inilmaz kugulmenin
sonucu olarak, yalitkan tabaka olarak kullanilan SiO, tabakasinin kalinligida zorunlu
olarak azalmaktadir. SiO, tabakasinin kalinhdidaki azalma gelecek nesil MYY tabanli
aygit Uretimindeki en dnemli sorunlardan birisidir. ClUnku, SiO, tabakasinin kalinhgi
azaldikga basta kagak akimlar olmak Uzere araylizey tuzak yogunlugu artmakta ve
dielektrik kiriimalar baglamaktadir. Bugin, SiO, tabakasinin kalinhdindaki azalma
elektronlarin dogrudan tlnelleme yapabilecedi bir limit degere ulasmis durumdadir.
Uluslarasi yariiletken teknolojileri yol haritasina gére, 100 nm’den daha kug¢uk boyutlarda
MYY tabanl aygit Uretebilmek icin esdeger oksit kalinliginin 3 nm’den daha kiguk olmasi
gerekir. Dolayisiyla, MYY teknolojisinde aygit boyutlarinin nm’ler mertebesine inmesi
durumunda SiO, tabakasinin yuksek dielektrik sabitine sahip bir malzeme ile
degistiriimesi kaginilmaz hale gelmistir. Bu nedenle, Si Gzerine ylUksek dielektrik sabitine
sahip SiOje alternatif malzemelerin buyutiimesi MYY teknolojisinin en acil ¢6zim
bekleyen sorunlarindandir. MYY yapilarda SiO, tabakasinin yerini alacak olan yalitkan
tabakanin dielektrik kirilganliginin ylksek olmasi, calisma voltajinda kacak akimlarin
klgUk olmasi, oksit tuzak ylk konsantrasyonunun dislk olmasi ve Si Uzerinde iyi bir isil
kararliida sahip olmasi gerekir. Bu beklentilere cevap verecek dolayisiyla, SiO,
tabakasina alternatif olarak gorilen SrTiO3, ZrO,, TiOg, TayOs, ZrTiO,4, ve Zr(Sn,Ti)O,4 gibi
cok farkli malzeme gruplari Uzerinde yodun olarak ¢alisiimaktadir.

Son yillarda, organik malzemeler ginimUz teknolojisinin vazgecilmez pargalari
haline gelmistir. Organik malzemeler arasinda 6zellikle fitalsoyanin ve porfirazin bilesikleri
molekller vyapilarinda yapilacak kuaglk bir degisiklikle fiziksel 6zelliklerinin
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degigtirilebilmesi, isil olarak kararli olmalar, kendilerine 6zgl elektriksel ve optik
Ozelliklerinden dolayl gaz sensoérlerinden transistorler gibi elektronik devre elemanlarinin
yapimina, gunes pillerinden flat panel displaylere ve isik yayan diyotlara kadar oldukca
genis bir alanda uygulama bulabilmektedir. Fitalosyaninler ve porfirazinlerin aygit
Uretiminde yalitkan tabaka olarak kullanildii calismalarin sayisi olduk¢a sinirlidir. Bu
calismalarda da ayrintili bir inceleme yapilmamistire. Dolayisiyla, Si/Organik Bilesik/Metal
tabakalarindan olusan aygilarda organik tabakanin kalinhidinin, sicakligin ve frekansin
yapinin performansi Uzerindeki etkisinin belirlenmesi blyik bir 5nem arz etmektedir.

Bu projede, MYY vyapilarda yalitkan tabaka olarak kullanilan SiO, tabakasina
alternatif olabilecek malzemelerin gelistiriimesi hedeflenmistir. Bu amacla, bir grubu farkl
substitute gruplara sahip fitalosyanin ve porfirazin gibi organik bilesikler bir diger grubuda
HfO, ve Pr,O; gibi metal-oksitlele ZnS ve PbS gibi metal-sllfurlerin sentezlerinin
gerceklestirilecektir. Ayrica, gerek metal-oksitlere gerekse metal-slilfirlere sentezlenen
fitalosyanin ve porfirazinlerle farkli oranlarda karigtirimak suretiyle farkli dielektrik
Ozelliklere sahip malzemeler gelistirilecektir. Daha sonra, bu proje kapsaminda sentezleri
gercgeklestirilecek olan hem organik hemde inorganik malzeme gruplarinin kullanildig
MYY vyapilar imal edilecektir. Uretilecek MYY yapilarda, yalitkan olarak kullanilacak gerek
organik gerekse inorganik malzemelerin ince filmleri Si tek kristalleri Uzerine farkl
kalinliklarda olmak Uzere sol-jel spin kaplama ydntemiyle kaplanacaktir. MYY yapilarin
Uretimi, yalitkan tabakalarin Uzerine metal kaplama islemiyle tamamlanmis olacaktir. Bu
asamalardan gegcirilerek Uretilen MYY yapilarin performans parametrelerinin belirenmesi
amaciyla yapilarda, akim-gerilim (I-V), kapasite-gerilim (C-V), frekans-iletkenlik (f-G),
frekans-empedans (f-Z), frekans-kapasite (f-C) olcimleri ile frekans-dire¢ (f-R) ve
frekans-reaktans (f-X) olgimleri gerceklestirilecektir. Bu 6élgimlerden, seri direng, kagak
akimlari, arayizey durum yogdunlugu ve dielektrik Ozellikleri gibi temel aygit
parametrelerinin frekansa, sicakliga ve film kalinhdina baghhidmmin belirlenmesi
hedeflenmektedir.
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SUMMARY

Metal-insulator- semiconducror (MIS) structures are the fundamental building
blocks of all the high technology products such as, metal-oxide-semiconductor-field-
effect-transistors (MOSFET), detectors, gas sensors and charge coupled devices (CCD).
Due to its excellent stability, uniformity and simple fabrication process, silicon dioxide
(SiO7) has been used as the gate dielectric in MIS based devices. Present semiconductor
technology demands continuous shrinkage of the device dimensions and improvement of
its performance. Generally, the performance of the MIS device is known by the
performance of an oxide layer. The continuous down-scaling of gate dielectric thickness
is the most difficult issue in the development of the next generation of MIS based devices.
Because as the thickness of the oxide (SiO,) layer reduces the leakage current
increases, which lowers the device performance. In fact, the decrease of SiO, gate
thickness has reached a level where electrons can directly tunnel through the barrier
material. According to the International Technology Roadmap for Semiconductors (ITRS),
the scaling trend for gate dielectrics is such that for sub-100 nm generation device, an
equivalent gate oxide thickness of less than 3.0 nm will be required. Hence, downscaling
of device dimensions in the MOS technology below nm demands replacement of the
silicon dioxide by high permittivity oxides. Therefore, the growth of alternative high
dielectric materials on Si substrates attracts more and more attention due to the scientific
interest beside the urgent need for gate dielectrics replacements. In particular, the
insulator should satisfy requirements such as a high breakdown strength, a low leakage
current at operating voltage, a low oxide trap charge, and a high thermal stability on Si.
Therefore, the choice of the insulator material and their characterizations is crucial in
technological applications. Consequently, many studies have concentrated on higher
dielectric constant materials such as SrTiO3, ZrO,, TiO,, TayOs, ZrTiO4, and Zr(Sn,Ti)O4
in order to replace the classical silicon dioxide.

Recently, organic materials became an attractive as an alternate to the inorganic

counterparts. The use of organic material in electronic device seems to be promising for
achieving significant device performance at low cost. The studies made in literature have
shown that organic molecules can control the electrical characteristics of conventional
metal—insulator-semiconductor structures. This has opened a new opportunity of
replacing conventional inorganic layers by the organic ones.
Phthalocyanine molecules have been considered as one of the candidates for various
electronic applications such as organic light emitting diodes (OLED), gas sensors and
insulator layer in MIS structure because of their chemical stability, various possible
synthetic modifications, and unique electrical properties. A few experimental studies have
been performed to display the effect of a phthalocyanine molecule as an insulator layer in
device application. However, the temperature, thickness and frequency dependent
characteristics of Si/Pc/Metal device structure are still unknown. For that reason, detailed
investigation of the conduction, dielectric and interface properties of the MIS structures is
required to extract true parameters, which are the deciding factors about the suitability of
the material for a particular device applications, in the presence of an organic layer.
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Proje No: 2012-01-01-KAP05

SIVI KRISTAL VE SIVI KRiSTAL-KAR_BON NAN_OTUP_KARISIMLARININ ELEKTRIK
VE OPTIiK OZELLIKLERI

Dog. Dr. Merih SERIN

) Dog. Dr. Dolunay SAKAR, Dr. Banu SUNGU MISIRLIOGLU,
Dr. Oznur YASA SAHIN, Yuksek Lisans Ogrencisi Furkan KURUOGLU, Yuksek Lisans
Ogrencisi Muzaffer MOGULKOGC, Gokge Basak SADET

Fen-Edebiyat Fakiiltesi, Fizik BélimU
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bu projede, saf sivi kristal érnekler, farkl kalinliklarda hazirlanmisg, ITO (indiyum
kalay oksit) hicreler icerisine
doldurularak elektriksel ve optik 6zellikleri incelenecektir. C-V, I-V, I-V-T, C-V-T dl¢gimleri
(iletkenlik ve optik
Olcumler) gerceklestirilecektir. .Sivi kristal 6rneklerin optik élcimleri oda sicakliginda
gerceklestirilecektir. Optik parametreler, UV-Visible bdlgeden elde edilen absorpsiyon
spektrumundan hesaplanacaktir. Orneklerin optik bant araligi, absorpsiyon katsayisi ve
kirlima indisi hesaplanacaktir.
Daha sonra, farkli oranlarda karbon nanotip ile katkilandinlanan sivi kristal 6rnekler
hazirlanacaktir. Katkili sivi kristal érnekler, farkl kalinliklarda hazirlanan indiyum kalay
oksit (ITO) hlcreler icine doldurularak, elektriksel ve
optik Ozellikleri incelenecektir. 1-V, C-V-T, iletkenlik ve optik Olcimler (gecirgenlik,
sogurma, yansima) yapilacaktir.

SUMMARY

In this project, pure liquid crystal samples will be filled into the ITO (indium tin
oxide) cells, which are prepared in
different thicknesses, and electrical and optical properties will be examined. C-V, I-V, |-V-
T, C-V-T measurements
(conductivity and optical measurements) will be carried out. Optical studies will be done
on liquid crystalline samples at room temperature. Optical parameters will be calculated
from the absorption spectra over the wavelength range of UV-Visible. The optical band
gap, absorption coefficient and extinction coefficient of samples for various thicknesses
will be calculated.
Subsequently, carbon nanotube doped liquid crystal samples will be prepared and the
mixed liquid crystal samples
will be filled into the indium tin oxide (ITO) cells. Electrical and optical properties will be
examined and |-V, C-V-
T, conductivity and the optical measurements (transmission, absorption, reflection) will be
carried out.
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Proje No: 2012-01-01-KAP06

AMORF SILISYUM YAPILARIN FOTOILETKENLIK MEKANIZMALARININ
INCELENMESI

Dog. Dr. Merih SERIN

Dr. Banu SUNGU MISIRLIOGLU, Yiiksek Lisans Ogrencisi Furkan KURUOGLU,
Yiksek Lisans Ogrencisi Muzaffer MOGULKOGC

Fen-Edebiyat Fakiiltesi, Fizik BélimU

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Gunes pilleri, Uzerlerine digen gines 1sigini dodrudan elektrik enerjisine ¢eviren

yariiletken diyotlardir. Cevreye zararli atiklar olusturmamalari, kolay tasinip monte
edilebilmeleri v.b. avantajlari nedeniyle enerji kaynagi arastirmalarinda 6n siralarda yer
alirlar. Gunes pillerinin yapiminda en sik tercih edilen malzeme silisyum yariiletkenidir.
Silisyum hem dogada bol bulunan bir malzemedir hem de zehirsiz ve glvenilirdir.
Gunes pillerin verimi kristalin safsizligindan kaynaklanmaktadir, verimi ylkseltmek ise
pillerin maliyetini arttirmaktadir. GinimUze kadar bir¢ok arastirmaci maliyeti disirmek ve
verimi arttirmak icin amorf yapidaki gunes pilleri Uzerine ¢alismistir. Amorf yariiletkenler
ile genis yuzeyli ince film gunes pillerinin Uretilmesi ve bdylece maliyetin dusurilmesi
mimkiindtr. Amorf yariiletkenler 10®cm™ mertebesinde kopuk bag iceren ve bdylece
elektronlarin hareketlerinin kisitlandigi kotu yariiletkenlerdir ve pillerin verimlerinin disuk
olmasina neden olur. Verimin arttirlmasina yonelik ¢alismalar 6nem kazanmaktadir ve bu
calismalarin buyuk ¢odunlugu hidrojenlenmis amorf silikon (a-Si:H) ince film glnes pilleri
ile yapiimaktadir. Amorf silisyum yariiletkeni belirli oranda hidrojen ile doyuruldugu zaman
sarkik baglar dolar ve bdylece hem lokalize durumlar azalir, hem de yasak enerji araligi
artar.

Bu projede, farkli kosullarda hazirlanan ince film hidrojenlenmis amorf silisyumun
(a:Si-H) fotoiletkenlik mekanizmalari incelenecektir. Lock-in teknigi kullanilarak fotoakimin
Isik siddetine ve modilasyon frekansina ve dalgaboyuna baglihdl degisik parametreler
altinda incelenerek, rekombinasyon mekanizmalari hakkinda bilgi edinilecektir. Sicaklik
genis bir aralikta degistirilecek, fotoiletkenlik mekanizmalarinin sicakliga bagl degisimleri
arastirilacaktir.
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SUMMARY

Solar cells are semiconductor diodes which transform sunlight directly into the
electrical energy. Because of they have some advantages as they don’t cause hazardous
waste to the environment and can be transported so mounted easily, etc., they are at the
forefront of the energy source research. The most common preferred material for making
solar cells is silicon semiconductor. Silicon is a material abundant both in nature and non-
toxic and safe. Efficiency of solar cells is due to the impurity of crystalline, to raise
efficiency increases in the cost of the cells. Until recently many researchers worked on
amorphous solar cells, to reduce costs and improve efficiency. By using amorphous
semiconductors, it is possible to produce thin-film solar cells with a large surface and to
reduce the cost. In amorphous silicon long range order is not present. Rather, the atoms
form a continuous random network. Due to the disordered nature of the material some
atoms have a dangling bond at the order of 10®cm™. Physically, these dangling bonds
represent defects in the continuous random network and may cause anomalous electrical
behavior and they are bad semiconductors as the electron motion is restricted in it and
this causes the low efficiency for the cells.Studies aimed to increase efficiency, the vast
majority of these studies are made with hydrogenated amorphous silicon (a-Si: H) thin-
film solar cells. The material can be passivated by hydrogen, which bonds to the dangling
bonds and can reduce the dangling bond density by several orders of magnitude and
forbidden energy gap increases. Hydrogenated amorphous silicon (a-Si:H) has a
sufficiently low amount of defects to be used within devices.

In this project, the photoconductivity mechanisms of thin-flm hydrogenated
amorphous silicon (a: Si-H) prepared under different conditions, will be examined.

By using Lock-in technique, the modulation frequency and wavelength of light intensity
dependence of photocurrent under various parameters will be examined, so the
recombination mechanisms will be determined. For a wide range of temperature,
temperature-dependent changes in the photoconductivity mechanisms will be
investigated.
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Proje No: 2012-01-01-KAP07

KAN DOKUSUNDAN HASTALIKLARIN ERKEN TESHISI iCIN ON BIiR GESIT
PROTEININ ELEKTRO-OPTIKSEL YONTEMLE TESPIT EDILMESI

Prof. Dr. Zeynel YALCIN

Prof.Dr. Ahmet ALTINDAL, Prof.Dr. Orhan ICELLI, Dog. Dr. Ali ERDOGMU$,
Dog. Dr. Metin TULU, Dog. Dr. Tarik EREN, Dog. Dr. Kemal OZDOGAN,
Yrd. Dog. Dr. Mustafa OKUTAN, Doktora Ogrencisi Ertugrul Osman BURSALIOGLU,
Doktora Ogrencisi Meliha Merve HIZ

Fen-Edebiyat Fakiiltesi, Fizik BélimU

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15

OZET

Tek bir nedene bagdli olarak ortaya ¢ikmayan, multifaktoriyel etiyolojili bir hastalik
olan kanser surekli olarak vicudumuzda olusabilme potansiyelindedir. Vicudumuzda
bulunan hucreler, kendisini diUzenleyen molekuler sinyallerin denetiminden ve
apoptosisden kagarak surekli bollnerek; fakat yasamlarini devam ettirmesi igin gerekli
olan hucresel suregleri kendi lehine cevirerek malignant olusumlara ddénuserek
kanserlegebilirler.

Bu projemiz ile kan dokusundan, onbir ¢esit proteinin elektrooptiksel 6zelliklerine
dayanarak meme ve kolon kanserlerinde hastaliklarin erken asamada teshisi yapilmasi
hedeflenmektedir. Projemiz sonucunda meme ve kolon kanserinin pre-klinik evrede
taninin konulmasi ve hastalarin erken asama takip programina alinmasi da
hedeflenmektedir. Daha &nceki yapilan galismalarda tek bir kanser tiarU igin, farkl
proteinler kullanilarak s6z konusu galisma denenmis; fakat tam anlamiyla yaygin ve etkin
kullanilacak kadar basariya ulagsamamistir. Projede kullanilacak olan bu proteinlerle
elektro-optiksel Ozelliklerine dayanarak erken asama tani konulmasi daha 6nceden
denenmemis bir metottur. Bu metot, diger kanserin tespit yontemleri ile
karsilastinldiginda hizli, disuk maliyetli, kolay kullanimli ve ylksek etkinlikte bir metottur
ve diger deneysel yontemlerdeki eksiklik ve hatalari ortadan kaldirmayi hedeflemektedir.

Calismada kullanilacak yontem, meme ve kolon kanseri igin, fazla yer, zaman ve
kullanici  egitimi  gereksinimi olmaksizin, ileride rutin olarak hastalik tanisinda
kullanilabilinecek, fiziksel tabanli, potansiyel bir molekuler analiz ydntemi olarak
gelistiriimesi amaclanmaktadir. Erken asamada meme ve kolon kanserinin belirlenerek,
hekimlere yodnlendiriimesi sayesinde ulusal ve uluslararasi ekonomiye 6nemli oranda
katki saglayacaktir. Biosensdér ylzey icin Oncelikle biotinle kaplandiktan sonra
streptavidinle antibodyler veya nanopartikiller kullanilarak yuzeye baglanip, bir
transducer araciligiyla cam ylzeyin her iki tarafina yerlestirilen metal iletkenler arasindaki
iletkenlik degisimleri Olcllerek, bir damla hasta insan kanindaki meme ve kolon
kanserinde rol alan bu proteinlerin tespitlerinin yapilmasi hedeflenmistir.
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SUMMARY

The cancer, which may not occur due to only one reason but is a multifactorial

etiological disease, has a potential to emerge every time in our body. In our body, the
cells segmenting by themselves and escaping from the control of apoptosis and
molecular signals that organize them while sustaining the cell processes which maintain
their lives may become to the malignant and transform to cancer.
In this project, it is aimed to diagnose of the breast and colon cancer in an early stage by
using the electro-optical properties of the eleven different kinds of proteins from the blood
tissue. As a result of our project it is also intended to detect the breast and colon cancer
as in preclinical stage and to take the patients under an early-stage follow-up program. In
previous studies, the mentioned subject is tried for one type of cancer by using different
types of proteins, but it is not succeeded for using widely and effectively. The early-stage
diagnosis based on the electro-optical properties with these proteins that will be used in
the project is not previously tested. This method is fast, low cost, easy to use and highly
effective compared to other cancer detection methods and aims to eliminate the
deficiencies and errors of other experimental methods.

In this study, it is intended to improve the method which will require no more
space, time and user training and will be used in the diagnosis of disease as a routine,
physically based and a potential method of molecular analysis for breast and colon
cancer in the future. As a result of identification of breast and colon cancer during early-
stages and guiding the patient to the oncologist will make a significant contribution to the
national and global economy. The detection of proteins in the human blood which take
role in the occurrence of breast and colon cancer is aimed by using a transducer to
measure the conductivity changes of metal conductors which are placed both sides of
glass after the deposition of biotin onto the biosensor surface and binding to the surface
by applying antibodies and nanoparticles with streptavidin.
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OZET

Gunumuzde, teknolojide kullanilan enerjinin yaklasik olarak % 60’ 1 atik 1sI olarak
cevreye verilmektedir. Bundan dolayi, son yillarda bir arastirma alani olarak atik 1siyi
elektrige cgeviren termoelektrik teknolojisi ¢ok dikkat cekmektedir. Termoelektrik cihazlar
bu kayip i1sinin bir kismini elektrige cevirir. Termoelektrik malzemelerin tamda yaptigi sey
budur ve o6zellikle yenilenebilir enerji kaynaklari igin son derece umut vadeden
malzemelerdir. Ayrica ¢evre kirliliginin ve enerji maliyetlerinin artmasi da bu konulara olan
ilgiyi son derece arttirmaktadir. Bu ylzden, termoelektrik malzemeler Uzerine aragtirmalar
hizla artmaktadir.

Isiy1 elektriksel glice ¢evirme verimliligi, figure of merit, z=S%0k™" elektriksel iletkenlik (0),
termal iletkenlik (k), seebeck katsayisina (S) baglidir.

Bu projede Ozellikle ginimuze kadar literatlirde belirtilen en iyi termoelektrik
figure of merit “deger katsayisi’na sahip n-tipi SrTiO; bilesikleri incelenecektir.
Termoelektrik oksitler zehirli olmayan, dogal olarak bol, hafif ve ucuz bilesiklerden
olusmaktadir. Bundan dolayi bu bilesiklerin atmosferdeki ve ¢gevremizdeki atik 1sinin geri
kazaniminda hayati bir rol oynamasi beklenmektedir. SrTiO; oksit tabanli bilesik
malzemeler, Uretim kolayhidi ve sessiz calismalarindan dolayi teknolojik uygulamalar
agisindan tercih edilmektedir.

Calismamizda slper hicre teknigi ile SrTiO; bilesikler olusturulacaktir. % 12.5,
25, 50 oranlarinda Nb, V, Mo vb gibi katki elementlerinin eklenmesiyle olusturulan bu
bilesiklerde termoelektrik Ozellikler Gzerindeki etkiler yogunluk fonksiyonel teorisi
kullanilarak c¢alisiir. Yogunluk fonksiyonel teorisi elektriksel ve termal iletkenlidi,
elektronik durum yogunlugunu, magnetik 6zellikleri vb calismak icin eldeki en iyi metot
olarak kabul edilir. Birgok ilging termoelektrik sistemleri anlamak ve arastirmak igin bu
metodla ¢alisabiliiz. Bu malzemelerde termoelektrik etki ile katkilamanin iligkileri
arastirilacaktir
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SUMMARY

Nowadays, an approximately 60% of the energy used in technological
applications are thrown out as the waste heat into the environment. Therefore, recently
as a research field thermoelectric conversion technology to convert waste heat into
electricity has been attracted much attention. Thermoelectric devices could convert some
of this waste heat into useful electricity. This is what makes “thermoelectric class of
materials” so promising, especially for renewable energy research. In addition, increasing
in environmental pollution and energy costs also increase extremely the interest in these
issues. Thermoelectric oxides have composed of nontoxic naturally abundant, light, and
cheap elements materials. So, These compounds are expected to play a vital role in
extensive applications for waste heat recovery in an air atmosphere.

The efficiency of converting heat to electrical power, z=S%0x", depends on many
factors like electrical conductivity (o), thermal conductivity (k), thermoelectric constants
(S), temperature of operation etc.

In this project, we will focus on the thermoelectric properties of oxide, specifically n-
SrTiO3, which exhibit the best thermoelectric figures of merit among oxide thermoelectric
materials reported to date in the literature.

In our study, n-SrTiO; compounds will be made by super cell technique. Some of
these compounds to be made by adding the additive elements such as Nb, V, Mo, etc.
and doping rates (12.5, 25, 50 %.) are studied the effect on thermoelectric properties
using density functional theory. Density functional theory is accepted as state-of-the-art
tool to study electrical and thermal conductivities, electronic densities of states, magnetic
properties etc. We would employ this method to understand and investigate many
interesting thermoelectric systems
Thermoelectric effect in relationship with doping will be investigated in these materials
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OZET

Cam, plastik, akigkan, vb. matris icinde buyutilen yari-iletken nano-
yapilar dogrusal olmayan devre elemani olarak kullanilma ve biyoteknoloji, glnes
enerjisi, tip gibi alanlarda teknolojik uygulama potansiyeline sahip olduklari igin yaygin
olarak arastirilan malzemelerdir. Kilge yari-iletken malzemelerin biyudklikleri nano-metre
mertebesine azaldiginda, malzeme yeni optik ve elektronik &zellikler kazanir. Enerji
dizeyleri atomik yapilya benzer olarak kesikli olur ve dizeyler arasi enerji araligi nano-
yapinin blyUkligudnun ters karesine bagli olarak degisir. Ayrica s6z konusu dulzeylerin
[iminesans yayinlama kapasiteleri artar. Silisyum teknolojisine dayanan malzemelerin
maliyeti gittikge artmaktadir. Ornegin giines enerjinden elektrik enerjisinin Uretilmesinin
maliyetinin Watt basina 2 TL duzeylerine yaklasacaginin 6ngoérilmesi, Si tabanli
malzemeler yaninda Cd tabanli kalkojenler gibi diger malzemelerin arastiriimasi
gerekliligini ortaya koymustur. Glnes enerjisini elektrik enerjisine doénustlirme verimi
bakimindan en iyi degerde olan 1.5 eV luk yasak kusak enerji araliina sahip bir yari-
iletken olan CdTe tabanh foto-voltaik hlcreler Ureten piyasanin 6nde gelen Ureticisi First
Solar yillik Gretimini 1GW dlzeyine ¢ikartmistir. Nanokristal CdSe/ZnS kor-kabuk akigkan
salkim yapilar piyasadaki yerini almistir. Evident Teknoloji, Life Teknoloji gibi sirketler
tarafindan Uretilip halka arz edilmektedir. Nano-yapilar ister akiskan ister kati matris
icinde Uretilsin fotoliminesans Ozelliklerini, ylzey alani ¢ok buyik oldugu icin matris-
ylzey arasi bag yaplilari ve bunun sonucunda yasak kusak enerji araliginda ortaya ¢ikan
yuzey duzeyleri belilemektedir. Bu ¢alismada malzeme gift klivetli vakum odaciginda isil
buharlastirma ile cam altliklar tGzerinde ince filim TiO, matris icinde CdTe nanokristalleri
olarak hazirlanacaktir. Sivi azot sicakliinda CdTe nano-yapilarin fotoliminesans
Ozellikleri arastirilacak ve fotoluminesans tepesinin yari-yikseklikteki tam genigligini
etkileyen 6rgl titresimleri (fonon)-elektron etkilesmeleri ortalama nanoyapi yaricapina
velveya ince filim kalinhdina bagl olarak degisimi belirlenecektir.
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SUMMARY

CdTe nanocrystals embedded in glass, plastics, aqueous solution, etc. have been
investigated extensively due to their potential applications in nonlinear optical devices,
biotechnology and medicine. When the size of bulk semiconductor is reduced to
nanometer scales, the crystal gains new optical and electronic properties. Energy levels
are quantized as in atoms and the energy difference between levels widens with the
inverse of the size squared. The yield for the luminescence emission of the levels
increases. The cost of materials based on silicon technology is increasing gradually.
However, photovoltaic industry requires to reduce the fabrication cost below 1 €/W to
challenge forecasted market prices. Other thin film solar cell materials such as Cd
chalcogens need to be investigated to take advantage of their high power rates for
market demands. First Solar, CdTe (having a band gap energy of 1.5 eV which is at the
optimum value for converting solar energy to electrical energy) based thin film
photovoltaic cell manufacturer leads the market with a production of around 1 GW of
modules per year. Nanocrystal CdSe/ZnS core-shell aqueous colloids are already on the
market. Companies such as Evident Technology and Life Technology produce these
structures for the market. The photo luminescent properties are determined by the
surface levels within the forbidden band gap emerging as a result of the dangling bonds
between the matrix and the nanocrystal due to high surface to volume ratio. In this work,
samples will be prepared by using double boat physical vapor deposition unit on glass
substrates as CdTe nanostructures in thin film TiO, matrix. We will study, at liquid
nitrogen temperature, the photoluminescence properties of CdTe nanocrystals and
determine the size dependent full width of half maximum of luminescence peaks related
to the interactions between lattice vibrations (phonons) and electrons.
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POLIETILENIN (}E§iTLi BiYOPOLiMERL_ERLE _BITENDLERiNiN HAZIRLANMASI VE
BiYOBOZUNUR OZELLIKLERININ INCELENMESI

Prof. Dr. Hiiseyin YILDIRIM
Doktora Ogrencisi Burcu KEKEVI,
Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2015-01-02

OZET

Plastikler uzun zincirli sentetik polimerlerdir. Kolay Uretimi, hafifligi, ekonomikligi
bu malzemeleri birgok malzeme yerine alternatif haline getirmistir. Gida, ilag, kozmetik,
deterjan gibi birgok malzemenin ambalajlanmasinda plastik Urtinler kullaniimaktadir.
Ambalaj atiklari icerisinde kati atik olarak ise en uzun sure dogada bulunan plastikler
poliolefinler grubunda yer alan polietilendir. Polietiiende dogada bozunmay etkileyen
temel faktdér molekdl agirhdidir. Molekul agirligi 500 Da kadar olan poliolefinler dogada
bozunabilirken; daha biydk molekdl agirliklilar dogada uzun yillar bozunmadan
kalabilirler. Poliolefinlerin dogada bozunmalarini saglamak icin iki yéntem uygulanir. ilk
yontem de oksidan malzeme kullanilarak 1si, UV etkisiyle ylksek molekul agirlikh PE
malzemenin daha duglk molekll agirliklarina kadar parcalanmasi saglanir ve dusik
molekdl agirikh  PE mikroorganizmalar tarafindan CO,, H,O ve biyo Kkitleye
dénustiriilerek dogada bozunmus olur. ikinci ydntemde ise poliolefinler biyopolimerlerle
karistirilarak malzemeye biyobozunurluk 6zelligi kazandirilir.

Bu projede sentetik polimer olarak LDPE(Alcak Yogunluklu Polietilen) ve PLA
poli(laktik asit) matris igerisinde farkli kaynaklardan elde edilen nigasta tdrleri ile
ekstrizyon ydnteminden yararlanilarak farkli biyopolimer oranlarinda mikrokompozitler
hazirlanacaktir. Mikrokompozitler hazirlanirken dogal ve sentetik polimerlerin birbirleri
icerisinde ¢6zinmesini saglamak amaciyla farkli uyumlagtiricilar denenecektir. Elde
edilen mikrokompozit filmlerin fiziksel &zellikleri Erime Akis indisi (MFl), Cekme
mukavemeti, uzama yuzdesi, elastiklik modtl, kopma-uzama testleri ve Taramali Elektron
Mikroskobu (SEM) ve FTIR ile belirlenecektir. Hazirlanan mikrokompozitlerin suda,
toprakta ve mikroorganizmalar varliginda ve degisik sicakliklarda biyobozunurluklari ise
Taramali Elektron Mikroskobu (SEM), CO, Olglim Testi, Bakteri dayanim Testi (ASTM
G22-76) ve Mantar Dayanim Testi (ASTM G21-90) ile incelenecektir.
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SUMMARY

Plastics are long chain synthtic polymers. Easy production, low cost and lightness
make these materials attractive upon traditionla materials like metals, ceramics, etc.
These materials especially used in packaging of food, medicine, detergents and
cosmetics. However, polyethylene which is a kind of polyolefin can stay durable upon
years under enviromental conditions compared to other solid wastes. In polyethylene the
basic factor effecting biodegradtion is molecular weight. Polymers having molecular
weight below 500 Da can easily degrade by microorganism but the polymers molecular
weight over this value must be treated with some methods to be biodegradable. For
polyolefins, two methods were provided to make these polymers biodegradable. First
method is using pro-oxidants in polyolefins. By heat or UV effect, these prooxidants can
easily decompose high molecular weight polyolefins to low molecular weight compounds
which can be degrade into CO,, H,0 and biomass by microorganisms. In second method,
by blending polyolefins with biopolymers these materials are gained biodegradability.

In this project, LDPE-Biopolymer and PLA-Biopolymer blends having different
ratios will be prepared by extrusion method. While preparing blends, different
compatibilizers will be attempted in order to compatibilize natural and synthetic
components. Physical properties of synthesized microcomposites films will be determined
by melt flow index (MFI), stress-strain, elongation to break, % elongation, scanning
electron microscope (SEM) and Fourier Transform Infrared Spectroscopy (FTIR)
methods. Biodegradability of microcomposites films in soil and liquid medium was
observed by Scanning Electron Microscope (SEM), CO, evaluation test (TOC), bacterial
strength (ASTM G22-76) and fungal strength (ASTM G21-90) tests.
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OZET

Tek basina farkli fiziksel ve kimyasal yapiya sahip iki veya daha fazla
malzemenin farkli bir isleve sahip olacak sekilde bir araya gelmesi ile olusan yeni
malzeme “kompozit” olarak adlandiriimaktadir. Genelde organik polimerler, esnek,
saglam ve islenmesi kolay malzemelerdir; ama kimyasal ve fiziksel etkilerden kolay
etkilenirler. Buna karsilik, inorganik malzemeler nispeten daha serttirler, daha iyi bariyer
Ozelliklere sahiptirler ve kimyasal dayanimlari yuksektir. Ancak, kirilgandirlar ve
islenmeleri zordur. Organik yapidaki polimerin, inorganik dolgu malzemesi ile bir araya
gelerek olusturdugu yeni yapi polimerin esnekligini, inorganik dolgu malzemesinin ise
cizilmezligini ve kimyasal dayanimini barindirir.

Nano/ Mikro kompozitler ise kompozit malzemelerde kullanilan dolgu

malzemesinin , nanometre ( < 100 nm) ve mikrometre (>100 nm) seviyesinde
kullanilmasi  ile elde edilir. Konvasiyonel yollarla elde edilen kompozitlere goére
muikemmel performansa sahip polimerik nano/ mikro kompozitlerin sentezi ve
karakterizasyonu, son yillarda Uzerinde yodun olarak g¢alisilan bir konudur.
Nanokompozitler genellikle nanoboyutta minerallerin polimer igerisinde dispersiyonu ile
olusurlar. Polimer-SiO, ,polimer- TiO, ve polimer- kil kompozitler Uzerinde en ¢ok
calisilan konulardir. Ginimuzde akademik ve endustriyel boyutta, nankompozitlerin en
yaygin kullanildidi alanlardan biri “polimerik nanokaplamalar’dir.
Nanokaplamalar, mikro boyutta inorganik dolgularin polimerle uygun sekilde islenmesi ile
elde edilen kompozitlerle karsilastirildiginda daha hafif, daha seffaf ve daha kolay islenir
malzemelerdir. Bunun yanisira nanokaplamalar, gaz gegirgenligi, UV dayanikliligi,
ciziimezlik, aginma direnci, yanmazlik gibi 6zelliklerin tek bir yapida saglanmasi igin en
uygun malzemelerdir.

Nano kaplamalarin eldesinde en yaygin kullanilan yontem UV ile kurlestirmedir.
Bu yontemin diger klasik kaplama ydntemlerine olan UstunlUkleri 6zetle asagidaki gibi
siralanabilir;

- Oda sicakhginda hizli kuruyabilmeden dolayi ylksek verimle calisma ve eneriji
tasarrufu saglamasi
- Co6zucu icermediginden cevre kirliligine neden olmamasi,
- Isiya duyarl ylzeylere uygulanmasindaki kolayligi.

UV 1sinlarina duyarli kaplama formilasyonlarinin hazirlanmasinda yer alan en

onemli bilesenler olarak reaktif oligomerler, reaktif seyrelticiler ve fotobaglaticilar
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sayilabilir. Bu tur sistemlerde ayrica, reaktif olmayan boyar maddeler, plastiklestiriciler,
yapismayi arttiricilar, akiskanlik saglayici maddeler de kullaniimaktadir.

Kompozit kaplamalarin  eldesinde farkh  malzemeler ve ydntemler
kullanilmaktadir. Termoset veya termoplastik malzemelerin ¢esitli  dolgularla
kombinasyonu kompozitleri meydana getirir.Kullanilan yéntemler de gesitlidir. ZnO, SiO
TiO, gibi dolgularin yansira CaCOj; , gunimuz malzemelerinde genis kullanim alanina
sahiptir.Kalsitin epoksi akrilat, politretan akrilat, propilen glikol akrilat ve bunlarin farkh
oranlarda karisimlari ile hazirlanmig formilasyonlarina katilmasi ve bu formulasyonlarin
UV ile sertlegtirimesi ile farkli mekanik ve termal o&zelliklere sahip filmler elde
edilmektedir.

Bu projede nano ve mikro boyutlu CaCO;, SiO,, talk, TiO, ve mika tanecikleri
formulasyonlara silan bagdlayici ajanlar ( silane coupling agent ) varlidi ve yoklugunda
ilave edilerek UV ile kurlegtiriimeleri saglanacaktir.

Elde edilen polimerik filmlerin, mekanik ( elastisite moduli ) ve termal 6zellikleri (
Tg ) DMA- Dinamik Mekanik Analizor- ile incelenirken, filmlerin morfolojileri AFM- Atomik
Kuvvet Mikroskopu- ve SEM- Taramali Elektron Miskroskopu- ile incelenecektir. Bu katki
maddelerinin UV ile kirlenmis polimerik filmler Uzerindeki faydalar saptanacaktir.
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SUMMARY

The material which its components have unique funtionalities on their own but
when they are combined present new funtionality is defined as “composite”.Composites
are used when a combination of properties is required that cannot be found in a single
material. Particularly interesting are combinations of organic polymers and inorganic
materials as the properties of the pure components are very distinct.In general organic
polymers are flexible, tough, and are easy to process, but they can also be relatively
easily damaged, either chemically or mechanically. In contrast, inorganic materials are
typically much harder, have better barrier properties, and have a good chemical stability,
but are also brittle and are difficult to process. Organic/inorganiccomposites may vyield a
combination of these properties, resulting in a hard, tough, and chemically stable and
durable material that is still easy to process.Nano/micro composites are produced in case
of nanoscale (avearge particle size ,a.p.s) <100 nm) or /and microscale ( a.p.s >100nm )
fillers are used.Preparation and caharcterization of nano/micro composites is very
intensively worked issue, because of their have better perfomance values comparing with
conventional composites which are perapred by using generela fillers and
extenders.Nanocomposites are generally held by dispersion of micro/nanofiller in different
polymers.The most popular areas are; polymer-TiO,, polymer SiO,, polymer- clay and
polymer-calcite composites. Recently, the most popular application of nanocomposites is
“polymeric nano coatings.Nanocoatings are lightweigt, more transparent,easily
compoundable materials compared to conventional composites.Moreover, nanocoatings
are the most suitable materials if gas permeability, UV resistance, scratch resistance,
abrasion resistance, anti —flame porperties are concerned.

The general way to produce nanocoatings is UV curing.Uv curing present some
priviliges comparing other coating techniques:

- To work at room temperature. Fast drying.So energy efficiency.

- To overcome VOC - voltile organic compounds- because of possibility to work in

the absence of organic solvents.

- Facility due to applications to heat sensitive surfaces.

Reactive oligomers, reactive diluents and photoinitiators are regarded as important
components which are used to prepare UV sensitive coating formulations. In these
systems, beside resind and filler; unreactive dyes, pigments, plasticizers, adhesive
promoters, fluidity promoters are also used.

There are different techniques for production of composite coatings.Thenano/mico
fillers are different also. Especially, beside ZnO,SiO, TiO, and derivatives of them , also
CaCOs; is used as fillers in UV Coatings.Adding calcite at the formulations which contain
acrylates, epoxy acrylates,polyurethane acrylates and their blends; and curing these
formulations under UV radiation, thin films with different mechanical and thermal
properties are obtained.In this project; CaCQOs;, SiO,, talc, TiO, and mica particles in nano
and micro scale will be added into pre-polymer formulations in presence and absence of
silane coupling agents; after that curing of these formulations via UV curing.

Mechanical ( elstcity modulus) and thermal properties ( Tg, glass transition
temperature ) of polimeric films will be tested with DMA- Dynamic Mechanical Anaylzer- ,
meanwhile morphology of films are going to be investigated with AFM ( Atomic Force
Microscope ) and SEM ( Scanning Electron Microscope ). Favorable contribution of
these fillers on UV cured polymeric films will be determined.
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OZET

Fotobaslatiimis polimerizasyon reaksiyonlari son yillarda gerek arastirmalarda
gerekse sanayi uygulamalarinda yaygin olarak kullanilmaya baslanmistir. Cozici
kullanilmamasi, reaktorlerin az yer kaplamasi ve reaksiyonun ¢ok kisa surelerde etkin bir
sekilde gergeklesmesi UV ile sertlestirme sistemlerine duyulan ilgiyi arttirmaktadir.

UV ile sertlestirilen formllasyonlarin en ©6nemli bilesenlerinden biri
fotobaslaticilardir. Fotobaslaticilar, 15131 etkin bir bicimde absorplayarak, polimerizasyonu
baslatacak radikalleri Ureten bilesenlerdir. Endustriyel ¢calismalar agisindan 1gikla polimer
sentezi (fotopolimerizasyon) kaplama sanayiinde, lazer miurekkeplerde, biyolojik
uygulamalarda ve pek ¢ok alanda kendine énemli dlglide yer bulmakta ve bu sistemlerin
en 6nemli bilesenlerinden olan fotobaslatici sistemlerine duyulan ilgi de artmaktadir. UV
ile sertlestiriimis sistemlerde kaplamalardan meydana gelebilecek migrasyonu
Onleyebilmek amaciyla yeni polimerik baslaticilarin sentezi de son yillarda ilgi odagi
haline gelmistir.

Serbest radikal fotobaslaticilari iki sinifa ayriimaktadirlar. [.Tip adi verilen
baslaticilar bir a-bélinmesi sonucunda reaktif iki radikal olusturarak polimerizasyonu
baslatirken; Il. Tip baslaticilar ek bir yardimci baslatici olmaksizin reaktif molekiller
olusturamazlar. Bu ylzden reaksiyon ortamina amin, alkol veya eter gibi yardimci
baslatici goérevi géren bir hidrojen verici eklenerek polimerizasyon baglatilir.

Gorindr bolgeye yakin absorpsiyon karakterleri ve kolay sentezlenebilirlikleri
yuzinden fotobaslatiimis serbest radikal polimerizasyonunda |Il. tip fotobaslaticilar yogun
olarak kullaniimaktadir. Il. tip fotobaslaticilar arasinda Tiyokzanton tlrevleri az
sarilasmaya neden olmalari ve ucuz olmalari nedeniyle tercih edilirler. Tiyokzantonlar
Ozellikle vinil polimerizasyonunda yaygin olarak kullanilan Il. tip fotobaslaticilardandir.
Ancak bu baslaticilar bir yardimci baslaticiya gereksinim duyarlar ve bu yardimci molekdl
olmaksizin polimerizasyon gergceklesmemektedir. Bu nedenle tek bilesenli . Tip
fotobaslaticilar yardimci baslaticiya gereksinim duymadan tek baslatina polimerizasyon
reaksiyonunu baslatabildiklerinden 6tlirt oldukga 6énemlidir.

Bu calismada bir seri tiyokzanton tlrevi yeni fotobaslatici sentezi heterohalkal
aromatik yapiya sahip molekdller ile gergeklestirilecektir. Clnkl karbazol, indol, pirol,
tiyofen, benzotiyofen, dibenzotiyofen gibi heterohalkali aromatik yapidaki molekuller
organik fotoreaktif maddeler olup elektrokimyasal ve optik 6zelliklerinden 6tlirt oldukga
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onemlidirler. Ylksek kuantum verimine sahiptirler ve UV 1si§a maruz kaldiginda kuvvetli
floresans ve uzun fosforesans gdsterirler. Bu baslaticilarin kimyasal yapilarindan 6tari
farkli baglatma o6zelliklerine ve literaturdeki turevlerine gore Ustin Ozelliklere sahip
olacaklar dusunulmektedir.

Proje kapsaminda sentezleri gerceklestirilecek baslaticilarin
karakterizasyonlarinin UV, FT-IR, NMR ve elementel analiz ydntemiyle yapilmasi
planlanmaktadir. Fotofiziksel 6zelliklerinin (floresans, fosforesans) ve baglama adiminda
radikal olusturma mekanizmalarinin (lazer flas fotoliz) incelenmesi hedeflenmektedir.

Baslaticilarin fotobaglatma etkinliklerinin ve polimerizasyon hizlarinin tek ve/ veya
cok fonksiyonlu akrilatlar beraberinde Foto-DSC ve RT-FTIR metoduyla saptanmasi
planlanmaktadir. Ayrica hazirlanan formulasyonlarinin Mini-UV-Kir Gnitesi kullanilarak
sertlestirimesi ve elde edilen kaplamalarin yizey morfolojilerinin AFM ile incelenmesi
planlanmaktadir.
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SUMMARY

Photoinitiated polymerization is finding application in the manufacture of a wide
range of products. The UV-curing technique represents a major advance such as solvent
free formulations, short reaction times and low cost equipments.

Because of their vital role in photopolymerization, photoinitiators are the subject of
particularly extensive research. Reactive species such as free radicals can be generated
by photolysis of an initiator, and thus promote the polymerization of monomers and
oligomers. Photopolymerization is a well-accepted technology that finds industrial
applications in coatings on various materials adhesives, printing inks, biological
applications and photoresists and photoinitiators have been known as playing one of the
most important roles in these systems. The low migration tendency of polymeric
photoinitiators and photoproducts, increases the importance of the synthesis of polymeric
photoinitiators.

Photoinitiated radical polymerization may be initiated by both Type | and Type I
photoinitiators. After irradiation, Type | photoinitiators undergoes an a-cleavage process
to form two radical species. Type Il photoinitiators are a second class of photoinitiators
and are based on compounds whose triplet excited states are reacted with hydrogen
donors thereby producing an initiating radical.

Due to the characters and easy synthesis free radical polymerization of Type II.

photoinitiators are close to the visible region of absorption are used extensively.
Thioxanthone derivative type Il photoinitiators are preferred because they are cheap and
they cause turning yellow less. Thioxanthones are type Il photoinitiators, used for vinyl
polymerization commonly. But at the time of polymerization, these initiators need a co-
initiator. Otherwilse absence of it polymerization don’ t eventuate. So one component
Type Il photoinitiators are very important because they initiate polymerization themselves
without any co-initiator.
In this study, thioxanthone based photoinitiators syntheised via heterocycle aromatic
molecules. Because heterocycle aromatic molecules like carbazole, indole, pirole,
thiophene, benzothiophene, dibenzothiophene are photoreactif and have good qualities
of electrochemical and optic behaviours. They have high quantum vyields their
fluorescence and phosphorescence emissions are strong.

The initiators syntheised in this project study, characterized by UV, FTIR, NMR
Spectroskopy. Their photophysical properties (fluorescence) and mechanism of creating
radicals (laser flash photolysis) will be studied.

In the second step of this Project, metylmetacrylate as straight chain polymers, TMPTA
and epoxy acrylate as crosslinking polymers, thiophene carbazole monomers as
conducting materials will be studied via initiators syntheised in this study. Curing
performace of this initiators will be investigated in the presence of two or tree fonctions
acrylates. This formulations will be cured in a substract with UV-Curing unit and then
morphologys of coatings obtained by curing test will be investigated by AFM.
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OZET

Fosfazenler, fosfor atomunun cifte bagla azota, tek bagla diger atom ve

radikallere baglandigi, —EN=PTq birimlerinden olusan kimyasal bilesiklerdir. Siklik
fosfazen turevlerinin halka boyutu en az 3, lineer polifosfazenler yaklasik 150 000
birimden olusur. Polifosfazenler, N ve P atomlarindan olusan énemli bir polimer ¢esididir.
Yuksek reaktiviteli klor atomlari, alkoksidler, ariloksidler ve aminler gibi organik
nukleofillerle reaksiyona girerek kolaylikla yer degistirebilir. Uygun yan gruplarin segimi
ornedin ¢dzunebilirlik, bioaktivite ve termal davraniglari, ylzey karakterleri, kimyasal ve
fiziksel 6zelliklerin kontrol edilmesine olanak saglar. Bazi dnemli yanma geciktiriciler, P
ve N igeren bilesiklerdir. Fosfazenlerin elektrik ileten materyallerin yani sira biyomedikal,
atese dayaniklilik, ses yalitim 6zelligi olan, solvente dayanikli ve elastomer malzeme
olarak kullanilabilecegi gortlmustir. Bu ¢alismada dodesil amin ve dekanalin metanol
¢6zicl ortaminda gergeklestirilen kondenzasyonundan yeni bir uzun zincirli n-alkil imin
ve bu iminin NaBH, ve Al,O; ile indirgenmesinden n-alkil amin ve daha sonra n-alkil
aminin trimerik ve polimerik fosfazenle nukleofilik substitusyonundan uzun zincirli n-alkil
grubu tasiyan trimerik ve polimerik fosfazen turevleri ve bu tirevlerin Ru(ll) kompleksleri
ve benzer sekilde feoksi n-alkilamin ve etilfenoksi n-alkil amin grubu tasiyan trimerik ve
polimerik fosfazen turevleri ve Ru(ll) konpleksleri sentezlenecektir. Sentezlenen trimerik
ve polimerik fosfazenler IR, 'H-NMR, *C-NMR, *'P-NMR, UV, MS, GPC, TGA-DTA-DSC
ve magnetik suseptibilite metotlari ile karakterize edilecektir. Trimerik fosfazen tlrevlerinin
kristal yapilari X-ray ile agiklanmaya calisilacaktir.
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SUMMARY

Phosphazenes are chemical compounds which consist of —EN=PTn units and
which phosphorous atoms are bonding to nitrogen with double bond and to other atoms
and radicals with single bond. Ring size of cyclic phosphazen derivatives consist of at
least three, linear poliphosphazenes consist of nearly 150 000 units. Poliphosphazenes
are important polymer types which consist of N and P atoms. Chlorine atoms which have
high reactivity react with organic nucleophiles such as alkoxides, aryloxides and amines
and are replaced with them easily. Selection of appropriate side groups allows controlling
many physical and chemical properties such as solubility, bioactivity, thermal properties,
and surface characteristics. Some important fire retardants are P and N containing
compounds. Phosphazenes are used in electric conductive materials and as well as
biomedical, fire resistant, sound insulating, solvent resistant and elastomeric materials. In
this study, new n-alkyl imine will be synthesized with condensation reaction between
dodecyl amine and decanal in methanol. This new n-alkyl imine will be reduced with
NaBH, and Al,O3; and new n- alkyl amine is obtained. This new n-alkyl amine will give
nucleophilic substitution reaction with trimeric and polymeric phosphazenes and new
trimeric and polymeric phosphazenes derivates which carrying long chain n-alkyl groups
and their Ru(ll) complexes will be synthesized. Substitue phenoxy n-alcylamin and
ethylphenoxy n-alcy amine ve etilfenoksi n-alkil amin containing trimeric and polimeric
phosphazenes derivatives and Ru(ll) complexes synthesised similer way. Synthesized
trimeric and polymeric phosphazenes derivatives will be characterized using IR, 'H-NMR,
BC-NMR, *'P-NMR, UV, MS, GPC, TGA-DTA-DSC and magnetic susceptibility methods.
Crystal structure of trimeric phosphazenes derivatives will be explained using X-Ray
method.
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Prof. Dr. Abdiirrezzak Emin BOZDOGAN
Doktora Ogrencisi Ali Serol ERTURK,
Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Dendrimerler, ¢ok fonksiyonlu bir merkezden biylyen ¢ok dizgin bir yapiya
sahip ¢ok dalli ve t¢ boyutlu makro molekullerdir. Bu yapisal 6zellikleri ile, oldukg¢a ilging
fiziksel ve kimyasal 6zelliklere sahiptirler. Cekirdekten baslayarak simetrik bir sekilde yeni
gruplarin eklenmesi dendrimerlerin Ustel olarak blylimesini saglar. Dendrimerlerin
islevselligi kullanilan ¢ekirdeklere, son gruplara ve bosluklu alanlara baghdir.

Bu calismada; dietilen triamin (DETA)’dan yola cikilarak, farkli ylzey gruplarina
(son gruplara) sahip dendritik ligant Ozelligi gbsteren PAMAM dendrimerler
sentezlenecektir. Sentezlenen dendritik makromolekdllerin protonasyon sabitleri ve metal
komplekslerinin olusum sabitleri gelismis bilgisayar programlari vasitasiyla hesaplanacak
ve tur dagilim egrileri cizilerek,olusan tirlerin farkli kimyasal ortamlardaki davraniglari
incelenecektir. Cok degiskenli kalibrasyon yontemleri (PCA, MLR, PCR, PLS vb.) ile
sentezlenen bilesiklerin metal iyon komplekslesmelerinden elde edilen veriler kullanilarak,
metallerin eszamanli tayinleri yapilacaktir.

SUMMARY

Dendrimers are three dimensional molecules which are growing from a
multifunctional center and having a very smooth structure. By means of these structural
properties, they exhibit very interesting chemical and physical characteristics. Starting
from the core of dendrimer, addition of the new groups to the surface of the dendrimer
with a symmetrical way enables dendrimers to grow exponentially. Functionality of
dendrimers are dependent on the used core, end groups and inner spaces of them.

In this study, starting from DETA , PAMAM type dendrimers that have dendritic
ligand properties will be synthesized at the beginning. Later on, protonation and formation
constants of these molecules will be calculated by means of advanced computer
programs and by drawing the species distribution graphs, the behaviors of formed
species in different chemical media will be investigated. By using the data occurring from
the complexation studies of the synthesized molecules, the simultaneous determination
of the metals will be performed by using multivariate calibration methods (PCA, MLR,
PCR, PLS, etc.).
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OZET

Nano boyutlu TiO,, cevresel aritmada ve atik sulardaki zararli kimyasallarin
parcalanmasinda kullanilan ve en ¢ok bilinen fotokatalistlerden birisidir.Havadaki ve
sudaki organik kirliliklerin uzaklastiriimasinda fotokalizdr olarak kullanilabildigi gibi yine
suyun iyonlarina ayristirilarak hidrojen elde edilmesine kadar fotokatalizor olarak oldukga
genis uygulamalari bulunmaktadir. Bu 6zelliklere sahip diger maddelere gore fiyatinin
daha dusuk olmasi, dusik zehirlilik, yiUksek 1siya ve kimyasallara dayanma
Ozelliklerinden dolayr kullanimi yaygindir.Bircok calismada TiO, in gorindr 1giktaki
aktivitesini artirmak, elektronik ve yuzey yapisini iyilestirmek icin soy metal katma, metal
iyon ylkleme, katyonik ve anyonik doplama gibi islemler yapilmaktadir. Calismalarin
bircogunda goérindr 1sik altinda fotokatalitik etkisi artinimistir.Toz halindeki TiO,’in suya
katiimasiyla veya bir ylzey Uzerine kaplanmasi ile kirlilik &zelliklerinin iyilestiriimesi
gerceklestirilebilir. FotokatalizZienme ile sadece sudaki kirleticilerin ortadan kaldiriimasi
ispatlanmamis ayni zamanda renk, koku, tat giderme, etkili bir sekilde bakteri ve virtislerin
de ortadan kaldiriimasi basariimistir.Bu ¢alismada, fotokatalitik 6zellige sahip TiO2'e farkli
miktarlarda Ag.O doplanmasi askorbik asit,polietilen glikol, sodyumborhidrir, oleik asit
ve hidrazin katki maddeleri kullanilarak hidrotermal yéntemle 200 °C de 1saat sonunda
tek adimda nano kristal boyut mertebesinde tozlarin Uretiimesi amaglanmaktadir.
Sentezlenen malzemenin fiziksel ve kimyasal 6zellikleri XRD, SEM, BET, TEM, UV, FT-
IR ve AFM ile karakterize edilmesi ve sentezlenen malzemenin fotokatalitik ve
antibakteriyel 6zelliklerinin incelenmesi calismalari yapilacaktir. Fotokatalitik ve
antibakteriyel c¢alismalar sentezlenmis tozlarin uygun yuzeylere kaplama yapilarak
gercgeklestirilecektir.
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SUMMARY

Nano-sized TiO,, is one of the most well-known photocatalyst used to break down
harmful chemicals in waste water and used in environmental purification. It can be used
in wide applications as a photocatalyst for the removal of organic impurities in air and
water besides gaining hydrogen by separating water to its ions. It is widely used because
of its lower price than other substances with these characteristics, low toxicity, high heat
and chemical resistant properties. In many studies, noble metal adding, metal ion loading,
cationic and anionic doping operations are processed to increase the activity of TiO; in
visible light and to improve its electronic and surface structure. In many of the studies, its
photocatalytic effect under visible light is enhanced. Pollution properties can be improved
with the addition of TiO, in the form of dust into water or coating onto a surface. By
photocatalysm, it has been proved not only the elimination of pollutants in the water but
also the elimination and removal of color, smell, taste, bacteria and viruses has been
achieved effectively at the same time. In this study, it is aimed synthesizing nano
crystalline Ag,O doped TiO, powders in one step at 200 °C in 1 hour by hydrothermal
method using additives such as ascorbic acid, polyethyleneglycol, sodium borohydrate,
oleic acid and hydrazine. Physical and chemical properties of the synthesized material
will be characterized and analyzed with XRD, SEM, BET, TEM, UV, FT-IR and AFM.
Photocatalytic and anti-bacterial properties of the synthesized powder will be also
studied. Application of photocatalytic and anti-bacterial properties of the synthesized
powder will be achieved by coating onto appropriate surfaces.
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OZET

Bu calismada, latekslerin bazi &zellikleri arasindaki iliskilerden yararlanilarak
matematiksel modeller olusturulacak ve bu parametreler hesaplanarak bulunan sonuglar
deneysel calisma sonuglari ile karsilastirilacaktir. Parametreler arasinda yapilan
gecislere gore deneysel galisma yapilmaksizin bulunacak modelin deneysel g¢alisma
sonugclari ile uyumlulugu belirlendikten sonra teorik ve pratik calisma sonuglarinin
birbirine daha da yaklasmasi igin yapilan modellemede gerekli degisiklik ve iyilestirmeler
yapilarak tez ¢galismasi tamamlanacaktir.

SUMMARY

In this study, mathematical equations will be created by evaluating the relations of
some properties, and compared theoretical data with experimental. Characteristic
parameter of latexes will be simulated and applied for calculating new data without
making an experiment, and secondly the coherence of experimental and theoretical data
will be determined by the setting up simulation. In last part of the project, setting up
simulation or models will be corrected or modified to handle much better results.
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HETEROHALKALI BILESIKLERIN FARKLI METODLARLA SENTEZI

Ars.Gor Dr. Kadir TURHAN
Prof. Dr. Zuhal TURGUT, Doktora Ogrencisi S.Arda OZTURKCAN
Fen Edebiyat Fakliltesi, Kimya Bolim{i
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OZET

Yesil Kimya, cevreye duyarli kimyasal slregler ve teknolojilerin gelisimi Uzerinde
durmaktadir. Ayrica, karakteristik cok basamakli sentezlerde organik kimyasal bilesiklerin
sayisinin artisi, ¢ok bilesenli reaksiyonlar (MCRs) ile olusturulmustur. Cok bilesenli
reaksiyonlar genellikle, ideal bir organik sentezin ¢ok siki kriterlerinin yani sira,
basamaklarinin ekonomisi agisindan yesil kimyanin ilkelerine uygundur. Cok bilesenli
reaksiyonlar, en az zaman, emek, maliyet ve atik Uretimi ile her basamakta olusan
molekuler cesitlilik icin daha blylk imkénlar sunmaktadir [1-2].

Modern arastirmalarin dikkate deger bir kismini olusturan ve kimyasal bilimin
tamamlayici bir pargasi olan heterohalkall bilesikler kimyasi, ginimuzde dinyanin her
tarafinda kullaniimaktadir. Heterohalkali bilesiklerin kimyasi, alifatik veya aromatik
bilesiklerin kimyasi gibi mantik ¢cercevesinde hareket etmektedir. Heterohalkali sistemler
ile ilgili calismalar, teorik ve pratik yonlerden blyuUk ilgi ¢ekmektedir. Heterohalkal
bilesikler, yeni psikolojik/farmakolojik aktif bilesiklerin kesfi ve tasariminda ayrica 6nemli
rol oynamaktadir [3].

Oksijen igeren heterohalkali bilesikler, 6zellikle tetrahidrofuran ve y-butirolakton
turevleri, oldukca fazla dogal bilesik meydana getirebilmesi, biyolojik dzelliklerin genis bir
alanda olmasi ve organik sentezlerde c¢ok yonlu aradrlnler gibi kullanish olmasindan
dolayl 6nemli sentetik yapilardir. Geleneksel ydnteme ek olarak, heterohalkali bilesiklerin
bu énemli sinifi icin son yillarda birgok yeni sentetik metotlar gelistiriimistir [4-13].

Yapisal olarak farkli aza heterohalkallari sentezlemek icin de, yeni etkin
yontemlerin gelistiriimesi, yine organik kimyagerlerin blyuUk ilgisini ¢cekmektedir [14-16].
Azot igeren heterohalkalilarin biydk cesitliligi, bir kdprubagl hidrazin parcasi ya da
herhangi bir homohalkall ya da heterohalkali sistemi kaynasmis bir pirazol halkaya sahip
olmasidir. Esas olarak birgogu tarafindan gértntilenen farmakolojik aktiviteleri ve klinik
uygulamalari nedeniyle organik ve tibbi kimyagerler arasinda yaygindir ve dikkat
cekmeye devam etmektedir.

Bu projede, biyolojik aktivite gdésterebilecek oksijen ve azot igeren heterohalkali
bilesiklerin farkli metodlarla sentezi yapilacaktir.
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SUMMARY

Green chemistry emphasizes the development of environmentally benign
chemical processes and technologies. Besides typical multi-step syntheses, an
increasing number of organic chemical compounds are formed by multicomponent
reactions (MCRs). MCRs often comply with the principles of green chemistry in terms of
economy of steps as well as the many stringent criteria of an ideal organic synthesis.
Multicomponent reactions offer greater possibilities for molecular diversity per step with a
minimum of synthetic time, labor, cost, and waste production [1-2].

Heterocyclic chemistry is an integral part of the chemical sciences and constitutes
a considerable part of the modern researches that are occurring presently throughout the
world. The chemistry of heterocyclic compounds is as logical as the chemistry of aliphatic
or aromatic compounds. The study of heterocyclic systems is of great interest both from
the theoretical and practical point of view. Heterocycles also play an important role in the
design and discovery of new physiological/pharmacologically active compounds [3].

Oxygen-containing heterocycles, especially tetrahydrofuran and y-butyrolactone
derivatives, are important synthetic targets due to their occurrence in numerous natural
products, their wide range of biological activities, and their utility as versatile
intermediates in organic synthesis. In addition to the traditional methods, many new
synthetic methodologies have been developed in recent years for this important class of
heterocyclic compounds [4-13].

The development of new efficient methods to synthesize structurally diverse
azaheterocycles is of major interest for organic chemists. Among a large variety of N-
containing heterocycles, those having a bridgehead hydrazine fragment, or a pyrazole
ring fused to any homocyclic or heterocyclic system, are common and continue receiving
much attention from organic and medicinal chemists, mainly due to the pharmacological
activities and clinical applications displayed by many of them [14-16].
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Dr. Giilnur KESER KARAOGLAN
Prof. Dr. Ulvi AVCIATA, Dog. Dr. Ali ERDOGMUS, Giilsah GUMRUKGU
Fen Edebiyat Fakiiltesi, Kimya Bolimdi
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OZET

Tetrapirol turevleri olarak gruplandirabilecedimiz porfirinler, ftalosiyaninler,
tetrabenzoporfirinler ve porfirazinler, son yillarda hem temel bilim, hem de uygulamali
calismalar icin Uzerinde 6énemle durulan konulardan birini olusturmaktadir. Koordinasyon
bilesiklerinin dnemli bir Gyesi olan ftalosiyaninler, porfirinlerin yapisal tetraazatetrabenzo
analoglan olup laboratuar ¢alismalari sonucu elde edilen tamamen sentetik GrlGnlerdir.
Bunlar baski murekkeplerinde, kaplamalarda, boya ve plastiklerde mavi ve yesil pigment
olarak kullaniimalarinin yani sira, katalizér, kimyasal sensor, elektrokromik gdsterge
cihazlari, elektrofotografi, optik veri toplanmasi, gaz sensor, sivi kristal renkli ekran
uygulamalari, nonlineer optik, fotodinamik terapi, bilgisayar teknolojisi, lazer teknolojisi,
fotokopi, ylksek eneriji pilleri gibi pek ¢ok alanda da yogun olarak kullanima sahiptirler.

Ftalosiyaninler, siddetli —1™* bantlar ile beraber diizlemsel heteroaromatik TT-konjuge
sisteminden dolayl genellikle mavi-yesil renktedirler. Ftalosiyaninlerin pek ¢ok
uygulamalari, onlarin karakteristik 1-konjugasyonlarindan kaynaklanmaktadir. Uygulama
alanlarindaki spesifiklik, Pc halkasinin modifikasyonu ile merkezdeki metalin veya
ligandlarin degistiriimesi ile arttirilabilmektedir.

Yapilan literatlir c¢alismalarinda bugiine kadar, schiff bazi kompleksi igeren
asimetrik suUbstitle ftalosiyaninlere rastlaniimamistir. Bu sebeple proje g¢ergevesinde,
schiff bazi kompleksi iceren hacimli asimetrik substitientlerle modifiye edilmis yeni metalli
ftalosiyanin tlrevlerinin elde edilmesi hedeflenmigstir. Ftalosiyaninlerin ve ara Urunlerin
onerilen yapilari elementel analiz, IR, 'H-NMR ve UV-vis spektrumlari yardimiyla
saptanacaktir. Ayrica siklik voltametrik calismalar ile elektrokromik Ozelliklerinin
arastiriimasi ve 1siga duyarlh madde “fotosensitizer’ (FS) olarak kanserin fotodinamik
terapisinde kullanilma potansiyellerinin belirlenmesi ve DNA ile etkilesiminin incelenmesi
amaglanmaktadir.

Bu projenin ilk kisminda, U¢ benzen Unitesi Uzerinde periferal hekziltiyo ve
trietilen glikol monometil eter substitlentleri ile doérdincl benzende nitro grubunun
bulundugu asimetrik metalli ftalosiyaninlerin (MPc) sentezi amaclanmaktadir. Simetrik
substitie ftalosiyaninlerin hazirlanmasi icin pek ¢ok sentetik yol kesfedilmesine ragmen,
asimetrik tlrlerin  hazirlanmasinda birka¢g yodntem uygulanabilmektedir. Farkli
substitientler tagiyan ftalosiyaninlerin hazirlanmasinda en kolay yontem, degisik gruplar
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tasiyan iki baslangic maddesinin siklotetramerizasyonudur. Bu ydntemdeki en 6nemli
problem, hedeflenen ftalosiyaninlerin tamamen benzer fiziksel ve kimyasal 6zellikler
gbsteren reaksiyon karisimindan ayrilmasindaki zorluktur. ikinci bir yéntem, Leznoff ve
Hall tarafindan gelistirilen polimer destekli sentezdir. Bu metotta, bir diiminoizoindolin
veya ftalonitrilin ¢ézlinmeyen bir polimere baglanmasi saglanip farkli bir diiminoizoindolin
ile reaksiyonu gergeklestirilir. Simetrik ftalosiyanin uzaklastirimasindan sonra asimetrik
yapinin polimer destedinden ayrilmasi saglanir. Ugiincli yéntem Kobayashi ve grubu
tarafindan tanimlanmistir ve bu metot subftalosiyaninin (SubPc) farkli bir substitient
tasiyan ftalonitril ile halka genislemesi reaksiyonundan ftalosiyanin olusumunu
icermektedir. Bu calismada asimetrik substitie ftalosiyaninlerin segimli sentezleri icin
istatistiksel kondenzasyon ydntemi tercih edilecektir.

CGalismanin ikinci kisminda, asimetrik metalli ftalosiyaninlerin nitro grubu amine
indirgenerek salisil aldehit grubu baglanmak Uzere schiff bazi iceren asimetrik metalli
ftalosiyaninler  sentezlenecektir.  Calismanin  son  kisminda ise  asimetrik
metalloftalosiyaninlere ait slbstitle schiff bazi grubu 8-hidroksi kinolin ve bir metal tuzu
varliginda schiff bazi kompleksine donusturilecektir. Son asamada ise sentezlenen
maddelerin PDT Ozellikleri, siklik voltametrik ¢alismalar ile elektrokromik o6zellikleri
arastirilacak ve sanayide kullanilabilirlikleri yorumlanacaktlr.
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SUMMARY

Recently porphyrins, phthalocyanines, tetrabenzoporphyrines and porphyrazines,
which can be denoted as tetrapyrrol derivatives, receive extensive attention because of
both theoretical studies and applications in advanced materials science. Phthalocyanines
being an important member of the coordination chemistry, which are used in
electrophotography, optic data collection, gas sensor, liquid crystal, laser technology and
the photodynamic therapy of tumors as well as their classical fields as pigments and
dyes, are constitutionally tetraazatetrabenzo analogues of porphyrins since they have a
porphyrazine and completely synthetic materials. They are extensively used in printing
inks, coatings, paints and plastics as blues and greens pigments. The phthalocyanines
find use also in catalylts for control of sulfur effluents, lasers, lubricants, photodynamic
reagents for cancer therapy, optical information storage systems, photography and
xerography, high energy density batteries, chemical sensors, electrochoromic display
devices and liquid crystal colour display applications.

Phthalocyanines are generally blue-green in color due to the intense m—m™* bands
associated with the planar heteroaromatic  TT-conjugation system. Most of the
applications of phthalocyanines stem from their characteristic 1-conjugation systems.
Specificity in the applications of phthalocyanines can be introduced by modification of the
phthalocyanine ring or by changes in the central metal or ligands.

In the literature studies so far the asymmetrically substituted phthalocyanines containing
the schiff base complex has not been observed. Therefore, within the framework of the
project, we aimed to synthesis of new metallo phthalocyanine derivatives modified with
bulky unsymmetrically substituted groups containing Schiff base complex. The suggested
structures of these newly being synthesized composition are going to be resulted with the
help of the elemental analysis, IR, 'H-NMR, Mass, ESR, UV-vis spectrums. Moreover, the
electrochromic properties are going to be researched with the cyclic voltammetric process
and of the potential using of photodynamic therapy of cancer as a photosensitizers for
the synthesized complexes and also investigation of the interaction of the phtalocyanine
complexes with DNA interaction with DNA are going to be explained.

In the first part of this project, we report on the synthesis and characterisation of
unsymmetrical metallophthalocyanines (MPc) which carry two peripheral hexylthio and
triethylene glycol monomethyl ether substituents on each of three of the benzenoid
groups while the fourth one carries a nitro group. Despite the variety of synthetic routes
developed to prepare symmetrically substituted phthalocyanines, relatively few methods
can be applied for preparing unsymmetrical ones. The simplest approach to the
preparation of phthalocyanines bearing different substituents is a mixed cyclization of two
precursors with different substituents. The main problem with this method is the isolation
of the desired phthalocyanines from a product mixture made up of components with
similar physical and chemical properties. The second method is synthesis on a polymeric
support developed by Leznoff and Hall, which consists in attaching a diiminoisoindoline or
phthalonitrile to an insoluble polymer, making it react with a different diiminoisoindoline
and, after removal of the symmetric phthalocyanine, releasing the unsymmetrical
phthalocyanine from the polymer support. A third method has been described by
Kobayashi and co-workers and involves the ring expansion of a subphthalocyanine
(SubPc) to a phthalocyanine using a phthalonitrile unit which bears a different type of
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substituent to that on the subphthalocyanine. In this study, the statistical condensation
method for selective synthesis of the unsymmetrical phthalocyanine will be preferred.

In the second part of this work, Conversion of nitro substituents to amino groups
with reducing of unsymmetrical metallophthalocyanines will be synthesized and
unsymmetrical metallophthalocyanines including shiff base obtained by salycilaldehyde.
In the last part of the work, the Schiff base group will be converted to Schiff base complex
with quinolin-8-ol and a metal salt. Finally, the electrochromic properties are going to be
researched with the cyclic voltammetric process and their use of technology are going to
be explained. Moreover PDT properties for the complexes are going to be investigated.
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2012-01-02-GEP03

MEYVE VE SEBZELERDE TOPLAM ANTOSIYANIN MIKTARININ
SPEKTROFOTOMETRIK YONTEMLER VE HPLC iLE TAYINi

Ars.Gor Dr. Fatma TURAK
Prof. Dr. Mahmure Ustiin OZGUR, Emrah CIMEN
Fen Edebiyat Fakliltesi, Kimya Bolim{i

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Son yillarda sentetik renklendirici yerine dogal pigmentlerin kullaniimasi yéninde
giderek artan bir talep bulunmaktadir. Clnkid dogal pigmentlerin insan saglhdi uUzerine
olumlu etkilerinden dolayr guvenli gida maddeleridir. Dogal ve saglikh gida katki
maddelerine ¢ok fazla tiketici talebi vardir.Meyve ,sebze ve bunlarin endustriyel atiklari
,kartenoidler,klorofil,antosyaninler gibi dogal renklendiriciler acisindan
zengindir.Antosyanin igerigi ylksek olan gidalardaki antioksaidan maddelerinin koroner
kalp hastaligi riskini azaltmada,gorsel gérunimi iyilestirmesi,kanser onleyici ,ndral
hastaliklarinin  tedavisinde,diabet amagl kullanilabilme &zelliklerinden yogun ilgi
vardir.Saglik icin dnemli olan antosyanin pigmentleri ile ilgili olarak antosyaninlerin
saflastiriimasi ve tayini icin analitik teknikler gelistiriimesi yoninde de literatUrlerde artan
sayl goérllmektedir. Bu calisma ile meyve ve sebzelerde toplam antosyanin tayini igin UV-
VIS spektrofotmetrik yontemler gelistirmektir. Bu amagla tirev, fark tirev, dengeleme
tirev yontemleri gelistirilerek sentetik Orneklere uygulandiktan sonra meyve ve
sebzelerde uygulanacaktir. Geligtirilecek yontemlerin validasyonu yapilarak birbirleriyle
ve HPLC ile secicilik, kesinlik, dogruluk ve hassasiyet ydnunden kiyaslamalari
yapilacaktir.
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SUMMARY

There has been an increasing trend towards the replacement of synthetic
colorants by natural pigments in recent years .This is because natural pigments have
safe food ingredients with health benefits. There has been a strong consumer demand for
more natural and healthier food additives. Fruits, vegetables and their industrial wastes
are rich in natural colorants such as carotenoids, chlorophylls, anthocyanins. Many
natural food colorants are anthocyanin derived: grape-skin extract, red-cabbage extract,
purple-carrot extract. There is intense interest in the anthocyanin content of foods
because of possible health benefits such as reduction of coronary heart disease,
improved visual acuity, antioxidant activities and anticancer activities, the prevention of
neuronal, for purpose diabet. Therefore, due to the enormous potential of natural
anthocyanins as healthy pigments, there are an increasing number of reports found in the
literature on diverse fields such as: development of analytical techniques for their
purification and separation. This study will found that there was a feasibility to apply UV-
VIS spectroscopy for an apparently rapid determination the total anthocyanin contents of
fruit and vegetables. For this purpose, in the study, the derivative, the ratio derivative,
difference derivative, compensation derivative and will be developed and after the
application of synthetic samples and will be applied to fruit and vegetables. Validation of
the developed methods in terms of selectivity precision and accuracy will be made and
the methods will comprise with HPLC.
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2012-01-02-GEP04

POLiELEKTROLi'!'LERiN PROTEINLERLE GAPRAZ BAGLAYICI AJANLAR
VARLIGINDA KONJUGATLARININ OLUSTURULMASI

Dog. Dr. Dolunay SAKAR

Yrd. Dog. Dr. Zeynep AKDESTE, Ars. Gor. Dr. Mesut KARAHAN
Yiksek Lisans Ogrencisi Sevecen TUGLU

Fen Edebiyat Fakliltesi, Kimya Bolim{i
Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Polielektrolit 6zellikteki farkl sentetik polimerlerin biyomolekiller (protein, enzim,
hapten) ile etkilesimleri biyolojik agidan dnemli mekanizmalarin varliini ortaya koymakta
ve biyomedikal uygulamalar icin buyuk 6nem tasimaktadir. Bu konjugatlar yeni tip
sentetik polimerik asi sistemlerinin gelistiriimesinde énemlidir.

Bu ydnde yapilan calismalarimizda sentetik polimerlerin [poliakrilik asit (PAA),
metil vinil eter-maleik anhidrid kopolimeri P(MVE-MA) vb.] proteinler (bovin serum
albumin, papain, betulin vb.) ile capraz baglayicilar [1-etil-3-(3-dimetilaminopropil)
karbodiimid hidroklorir (EDC), 1,1'-Carbonyldiimidazole (CDlI), N,N'-
Dicyclohexylcarbodiimide (DCC), vb.] kullanilarak gerceklestirilen konjugasyon
reaksiyonlarindan elde edilen konjugatlarin yapi islev analizlerinin yapiimasi
distnUlmektedir. Bu sayede gelecekte daha etkin, kararli, hlcre yonlendirmesi
yapilabilen diagnostikler elde edilmesi amacglanmakta teshis kitlerinde ve tedavi
yéntemlerinde kullaniimasi hedeflenmektedir
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SUMMARY

Interactions of different synthetic polymers which have polyelectrolyte properties with
biomolecules (proteins, enzymes, haptens) reveal that the presence of biologically
important mechanisms and great importance for biomedical applications. This conjugates
are important in the development of new type of synthetic polymeric vaccine systems.

In this regard as part of our studies to synthetic biopolymers [polyacrylic acid
(PAA), methyl vinyl ether - maleic anhydride copolymer P(MVE-MA), and so on.] and
proteins (bovine serum albumin, papain, Betul, etc..) by using the cross-linking agents [1-
ethyl-3 - (3-dimetilaminopropil)  karbodiimid  hydrochloride  (EDC), 1,1 -
Carbonyldiimidazole (CDI), N, N'-Dicyclohexylcarbodiimide (DCC), and so on.]
conjugates are obtained with conjugation reactions, its structure and function analysis are
thought to be done. In this way for the future, to achieve more effective and stable, cell
routing can be done diagnostics are intended and also using for diagnostic kits and
development of treatment methods are aimed
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2012-01-02-GEP05

YENI PIiRIMIDIN VE KINAZOLIN TURE\_ILERiNiN MULTIKOMPONENT YONTEMIYLE
YESIL SENTEZI

Ars. Gor Dr. Fatma Tiilay TUGCU
Prof. Dr. Seniz KABAN, Ars. Gor. H.Kerim BEKER
Fen Edebiyat Fakliltesi, Kimya Bolim{i

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Pirimidin ve kinazolin turevleri, azot iceren heterosiklikler, yuksek biyolojik
aktiviteleri ile son derece dnemli bilesiklerdir. Bu bilesikler, makro halkali kompleks
ilaclarin yapilarinda yer aliyor olmalari, endUstrideki uygulamalari ve biyolojik
Ozelliklerinden dolayr farmasoétik amach arastirmalarda kullaniimalari  nedeniyle
heterohalkali bilesikler icinde dnemli bir yer tutmaktadirlar.

Pirimidin ve kinazolin tirevleri son vyillarda g0sterdikleri antimikrobiyal,

antiinflamatuar, antihiperlipidemik, antihipertansif ve antikonvilzan 6zellikler gibi énemli
biyolojik aktiviteleri nedeniyle dikkat cekmektedirler
Yapilan literatir arastirmalarinin 1s1ginda, bu ¢alismada biyolojik aktiviteye sahip
olabilecek bazi yeni pirimidin ve kinazolin tirevlerinin sentezlenmesi amaclanmistir.
Calismamizda, pirimidin ve kinazolin tlrevleri tek-kap Ug-bilesen reaksiyon teknigi ile
sentezlenecektir. Multikomponent reaksiyonlar (MCRs) yontemi ile gerceklestirilen bu
reaksiyonlar domino-prosesi seklinde ilerlediginden klasik ¢ok basamakli organik
reaksiyonlara goére daha kolay gergeklestiriimektedir. Bu yéntem minimum zaman ve
deneme ile tek bir basamakta yeni organik molekillerin sentezlenmesine olanak
saglamaktadir.
Calisma tek basamaktan olusmaktadir. Substitue siklik ketonlarin herbirinin, hetaril
aldehidler ve guanidine karbonat ile siklokondenzasyonu tek-kap multikomponent
reaksiyon tekniginden yararlaniimak suretiyle gerceklestirilerek ve yeni pirimidin ve
kinazolin turevlerinin elde edilmesi hedeflenmektedir
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SUMMARY

Pyrimidine and quinazoline derivatives, as the nitrogen-containing heterocycles,
are extremely important compounds with high biological activities. They have an
important place in the area of heterocyclic compounds because of their presence in the
structures of macrocyclic complex drugs, their applications in industry and usage in
pharmaceutical researches due to their biological properties.

Pyrimidine and quinazoline derivatives have attracted attention during the last
decades due to their significant biological activities as antimicrobial, antiinflammatory,
antihyperlipidemic, antihypertensive and anticonvulsant properties.

In the light of literature researches made, synthesis of some new pyrimidine and
quinazoline derivatives that may have biological activity is aimed in this study.

In this study, pyrimidine and quinazoline derivatives will synthesis via one-pot three-
component reactions. These reactions, which are carried out using the method of
multicomponent reactions (MCRs), proceed as domino processes, making them easier to
occur than the conventional multistep organic reactions. This method enables new
organic molecules to be synthesized in a single step, using a minimal amount of time and
number of trials.

The study consists of one steps. Cyclocondensation of each of the previously substituted
cyclic ketones with hetaryl carboxaldehydes and guanidine is achiev by the technique of
one-pot multicomponent reaction; and new pyrimidine and quinazoline derivatives will
obtain.
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Proje No: 2012-01-02-GEP06

Y!ENi 3,3'-BiS[1,3-TiYAZ_OLiDiN-4-ONJ_ TUREVLERININ DIiZAYNI,
MULTIKOMPONENT REAKSIYON TEKNIGi KULLANILARAK SENTEZi VE
KARAKTERIZASYONU

Dr. Erdogan Kirpi
Fen-Edebiyat Fakiiltesi, Kimya Bélimii

. Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2014
OZET

Son yillarda, gesitli heteroaromatik bilesikler sentezlenmekte ve bunlarin biyolojik
aktiviteleri arastirimaktadir. Ozellikle, heterohalkali bilesiklerin kanser hiicrelerine karsi
davraniglar incelenmektedir.lag hammaddesi olarak kullanilabilmeleri nedeniyle 4-
tiyazolidinon bilesikleri, 20.ylzyilin baslarindan itibaren farmasétik kimyacilar tarafindan
Uzerinde 6nemle durulan bir konu haline gelmistir. Bu tir heterohalkali bilesiklerin
yuzyillik tarihinin incelenmesi sonucunda 4-tiyazolidinon yapi iskeletinin biyolojik olarak
aktif bilesiklerin modellenmesinde kullaniimasi durumunda blyUk bir gesitliligin ortaya
ciktigi  goéralmuUstir.Tiyazol, tiyazolin ve tiyazolidinon gibi kdkart atomu iceren
heterohalkali organik bilegiklerin olduk¢a ©6nemli biyolojik ve fizyolojik aktivite
gOstermelerinin  nedeni karakteristik olarak N-C-S grubuna sahip olmalarindan
kaynaklandigi bilinmektedir. Gunimuzde, 4-tiyazolidinon bilesikleri anti-diabetik (insulin-
duyarli) ilaglarin yeni bir tlrt ve gugll aldoz-reduktaz énleyici olarak kullaniimaktadir. Bu
tar bilesiklerin katarakt, nefropati ve noéropati gibi seker hastaligi komplikasyonlarinin
tedavisinde kullanilabilme olasiligi da duslndlmektedir. Ayrica, yeni 4-
tiyazolidinonlar tiromimetik, anti-mikrobiyal, anti-viral, anti-iskermik, kardiovaskular ve
anti-kanser ilag hammaddesi olarak klinik arastirmalarin ¢esitli basamaklarinda yaygin
olarak kullaniimaktadir. Yapilan literatir arastirmalari sonucunda, 4-tiyazolidinon
bilesikleri Uzerine ¢ok sayida calisma yapilmasina kargin, yapisinda iki adet 1,3-
tiyazolidin-4-on iskeletine sahip bistiyazolidinon turevleri Uzerine yapilan ¢alismalarin son
derece sinirli oldugu goériimustur. Bistiyazolidinon tlrevleri, tiyazolidin halkasi arasinda
bulunan ve tiyazolidin halkasina halka azot atomu ile bagl olan gruplarin tiriine ve sahip
olduklari substituentlerin yapisina bagli olarak farkli farmakolojik aktivitelere sahip
olmaktadir. Bu tdr bilegiklerin birden fazla sayida streojenik merkeze sahip olmalari ¢ok
sayida izomer yapli olasiligini ortaya ¢ikarmaktadir. Literatir ¢alismalari sonucunda bu
izomer yapilarin her birinin farkl biyolojik aktivite 6zelliklerine sahip olabilecegi ydninde
bilgiler edinilmigtir.Bistiyazolidinon bilesikleri 2 ve 2' pozisyonlarinda esdeder streojenik
merkezlere sahip olmalari nedeniyle rasemik-2R,2R'/2S,2S' karisimi ve 2R,2S'-meso
izomerleri olusturmaktadirlar. Bu izomerler genellikle streoselektif farmakolojik 6zellikler
gOstermektedirler.Bu g¢alismada, c¢esitli hetaril aldehidler, diamino bilesikleri ve
merkaptoalkanoik asidler tek-kap U¢-bilesen multikomponent reaksiyon (MCR) teknigi ile
reaksiyona  sokularak yeni  3,3'-bis[2,3-disubstitu-1,3-tiyazolidin-4-on]  bilesikleri
sentezlenecektir.Sentezlenen tim bilegiklerin yapisal ve konformasyonal &zellikleri
ultraviyole, infrared, nikleer magnetik rezonans, kitle spektroskopisi, elementel analiz
yéntemleriyle incelenecektir.
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SUMMARY

In the recent years, various heteroaromatic compouns are being synthesized and their
biological activities are being examined. Especially heterocyclic compounds are being
investigated against to cancer cells.

The potential of 4-thiazolidinones (2,4-thiazolidinediones, 2-thioxo(imino)-4-
thiazolidinones etc.) as raw materials of drugs is under consideration by the
pharmaceutical science since the beginning of the XX th century. Centerarian history of
synthetic research possibilities of that kind of heterocycles lead to diversity in modelling
biologically active compounds using 4-thiazolidinone scaffolds.

The diversity of biological and physicological activities of organic sulfur heterocycles may
be attributed to the presence of the N-C-S fragment, which is characteristic of thiazoles,
thiazolines and thiazolidines.

Currently 4-thiazolidinones are considered as a new class of antidiabetic (insulin-
sensitising) drugs and potent aldose reductase inhibitors, which possess potential for the
treatment of diabetic complications (cataract, nephropathy, neuropathy). Novel 4-
thiazolidinones are undergoing different stages of clinical trials as potential thyromimetic,
antimicrobial, antiviral, anti-ischaermic, cardiovascular, anti-cancer drugs.

As a result of the research literature, although there are many studies on 4-thiazolidinone
compounds, the structure of two 1,3-thiazolidin-4-one skeleton, with a very limited studies
were conducted on bistiyazolidinon derivatives.

Bisthiazolidinone derivatives show different pharmacological activities depending on the
substituents and types of the groups localized between the thiazolidinone rings which are
connected to these moieties by their ring nitrogens.

Owing to the precence of 2 and 2' positions equivalent stereogenic centers,
bisthiazolidinones can be obtained as racemic-2R,2R'/2S,2S' mixture and 2R,2S'-meso
isomers. These isomers usually exhibit stereoselective pharmalogical properties.

In this study, new compounds of 3,3'-bis[2,3-disubstitued-1,3-thiazolidin-4-one] have
been synthesized by the technique of one-pot three-component multicomponent reaction
(MCR) of various hetaryl aldehydes, diamino compounds and mercaptoalcanoic acids.

The structural and conformational properties of all synthesized compounds have been
investigated by ultraviyolet, infrared, nuclear magnetic resonance, mass spectral and
elemental analysis methods.
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Proje No: 2012-01-02-GEP07

FTALOSIYANIN CEKIRDEGINE SAHIP YILDIZ POLIMERLERIN HAZIRLANMASI VE
KAREKTERIZASYONU

Dr. Bahadir KESKIN
Dog. Dr. Faruk YILMAZ, Yrd. Dog. Dr. Mesut GORUR
Fen-Edebiyat Fakiiltesi, Kimya Bélimii
Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2014
OZET

Metal ftalosiyaninler, yuksek sicaklik, isik ve kuvvetli kimyasal cevrelere
gosterdikleri direncgle taninan c¢ok ilging ve énemli bilesiklerdir. Ftalosiyaninlerin optic ve
elektronik &zellikleri, boya, infraret guvenlik araclari (sensdrler), bilgi depolama ve disk
yazma, ve de kanserin foto dinamik terapisi (PDT) gibi genis uygulama alanlarinda genis
seklide arastirilmaktadir.

Ftalosiyaninlerin suda ve organik ¢ozlculerdeki ¢ozinurltklerinin azligi, onlarin
uygulama alanlarinda sinirlamalara sebeb olmaktadir. Ftalosiyaninlerin ¢ézunarlugua, tag
eter, alkil, alkoksi, alkiltiyo, N ve O iceren gruplar gibi farkh tirlerde hacimli ve uzun zincirli
fonsiyonel gruplarin ilavesi ile arttirilabilir.

Uygun baglatici bilesikler kullanilarak atom transfer radikal polimerlesme (ATRP)
yontemi ile lineer poli(metil metakrilat) (PMMA) ve polistiren (PSt) polimerleri
hazirlanacaktir. Elde edilen polimerlerin u¢ gruplari azidlr gruplarina dénustirulecektir.
Polietilen glikol monometil eterin hidroksil u¢ grubunun kimyasal modifikasyonu ile azidur
ug gruplarina sahip PEG polimeri elde edilecektir. Azidir fonksiyonel PMMA, PSt ve PEG
polimerlerinin asetilen grubuna sahip ftalosiyanin turevi ile Cu(l)-katalizli 1,3-dipolar halka
katilma reaksiyonu sonucu ftalosiyanin cekirdegine sahip A4 veya miktoarm yildiz
polimerler hazirlanacaktir. Sentezlenen ftalosiyanin bilesigi ve polimerlerin kimyasal
yapilari FT-IR, kutle spektroskopisi, 'H ve "®C NMR ile karakterize edilecektir. Elde edilen
lineer ve yildiz polimerlerin ortalama molekul agirliklari ve molekul agirlik dagilimlari jel
gegcirgenlik kromatografisi (GPC) ile belirlenecektir. Ayrica, polimerlerin termal ézellikleri
diferansiyel taramali kalorimetre (DSC) ve termal karaliliklari termogravimetrik analiz
(TGA) ile tespit edilecektir. Ftalosiyanin bilesiginin ve yildiz polimerlerinin fotofiziksel ve
fotokimyasal 6zellikleri UV-Vis ve floresans spektroskopileri ile aydinlatilacaktir.
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SUMMARY

Metallophthalocyanines (MPcs) have been known to have very interesting
properties coupled with excellent stability to heat, light and strong chemical environments.
Their optical and electronic properties have been exploited in various applications
including as pigments, in infrared security devices, in information storage and computer
disk writing and in photodynamic therapy of cancer (PDT).

Applications of phthalocyanines are restricted owing to their insolubility in
common solvents and water. The solubility of phthalocyanines can be improved by
introducing different kinds of bulky substituents, such as crown ethers, alkyl, alkoxy and
alkylthio and the donor atoms such as N and O within the substituents at the periphery of
the phthalocyanines.

Linear poly(methyl methacrylate) (PMMA) and polystyrene (PSt) will be
synthesized via atom transfer radical polymerization (ATRP) using proper initiator
compounds. Functional end-groups of the obtained polymers will be transformed into
azide groups. Besides, azide end—functional polyethylene glycole (PEG) will be prepared
by chemical modification of hydroxyl end-groups of PEG monomethyl ether. In the final
step, A4 and miktoarm star polymers with phthalocyanine core will be prepared via Cu(l)-
catalyzed 1,3-dipolar cycloaddition reaction between acetylene end-capped
phthalocyanine and azide-functional PMMA, PSt, and PEG. Structural characterization of
the synthesized phthalocyanine compound and polymers will be examined via FT-IR,
mass spectroscopy, 'H and "*C NMR spectroscopic methods. Average molecular weights
and molecular weight distribution of the obtained linear and star polymers will be
determined using gel permeation chromatography (GPC). Thermal properties (such as
thermal phase transitions) and thermal stabilities of the polymers will be studied using
differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA).
Photophysical ve phtochemical properties of the phthalocyanine compound and star
polymers will be investigated with UV-Vis and fluorescence spectroscopies.
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ELEKTROAKTIF VE FLORESANS OZELLIK GOSTEREN PORFIRAZIN TUREVLERI
VE METAL KOMPLEKSLERININ SENTEZi VE KARAKTERIZASYONU

Dr. Bahadir KESKIN
Prof. Dr. Ulvi AVCIATA, Yrd. Dog. Dr. Mesut GORUR
Fen-Edebiyat Fakiiltesi, Kimya Balimii
Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2014
OZET

Tetrapirolik  makrohalka  sistemlerinin  iki ana yapisi  porfirazinlerle
ftalosiyaninleride igceren tetraazaporfirinler ve porfirinlerdir. Porfirinler ve ftalosiyaninler
oldukga iyi caligiimalarina ragmen, porfirazinler elli yil dnce ilk sentez edilmelerinden bu
yana daha az galigiimislardir. Suda ¢6zinen tlrevlerinin son zamanlarda etkin bir sekilde
sentezlenmeye baslanmasiyla porfirazin tlrevlerinin  sentezi 6nem kazanmaya
baslamistir. Porfirazinlerin ve ftalosiyaninlerin elektronik karakterleri ve genis r-sistemleri
periferal metal koordinasyonu ile birlestiriimesi, yeni spektroskopik, magnetik ve
elektronik 6zellikli komplekslerin hazirlanmasina izin verir.

Porfirazin halkasindaki substitlentlerin degdismesi, benzer ftalosiyaninlerle
kiyaslandiginda blylk miktarda organik ¢ézinurlGgind arttirmasi gibi yeni birgok 6zellik
saglar. Substitle olmus porfirazinlerin sentezi, subtitle olmus maleonitril tlrevlerinin
sentezinden yapilmaktadir. Son vyillarda periferal stbstitle porfirazinlerle ilgili olarak
yapilan genis c¢apli arastirmalar, porfirazinlerin, pek ¢ok uygulama alani olan
ftalosiyaninlere alternatif olacagini malzeme bilimi, timdrlerin fotodinamik terapisi (PDT),
pigment ve boyar maddeler alanlarinda géstermistir.

Bu galismanin amaci, yeni ¢6zunur porfirazin tlrevlerinin, peripheral konumda —
OH substitle olmus baslangic maddesinin kullanilarak sentezlenmesi, bu gruplarin
bromlandirilmasi, klik reaksiyonlari icin dnce azid gruplarinin sentezlenmesidir. Bu
maddenin sentezinde ilk olarak ditiyomaleonitril disodyumtuzunun 1-bromopropanol ile
reaksiyonlari gergeklestirilecektir. Magnezyum butanolatin template etkisiyle elde edilen
(OH)sPrMgPz nin 2-bromopropiyonil bromr ile reaksiyonundan (Br(CH;);COOPrS)sMgPz
sentezlenicektir. Bu maddenin sodyum azid ile tepkimesi sonucunda sentezlenen azid
uclu porfirazin bilesigi  (N3-(CH,);COOPrS)sMgPz nin trifloroasetik asit ile oda
sicakhgdindaki reaksiyonu sonucu, metalsiz porfirazin (N3-(CH2);COOPrS)sH,Pz) elde
edilecek ve metalli porfirazin (N3-(CH,);COOPrS)sMPz turevleri sentezlenilecektir (M= Zn,
Co, Cu). Son asamasinda ise yeni bir rota ile klik reaksiyonu uygulanarak farkli
Ozelliklerdeki asetilenik gruplar ile sentezlenen yeni azid turevi porfirazinlerin yapisindaki
degisimlerle beraber fiziksel, elektronik ve optik dzellikleri arastirilacaktir.

Elde edilen ligandin ve komplekslerinin yapilari, FT-IR, UV, 'H NMR, TLC ve
elementel analiz yontemleri ile incelenerek karakterize edilecek, elektrokimyasal (CV) ve
manyetik 6zellikleri (EPR) incelenecektir.
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SUMMARY

The two basic frames in tetrapyrrolic macrocyclic ring systems are porphyrins and
tetraazaporphyrins, which include phthalocyanines and porphyrazines. Although
porphyrins and phthalocyanines have been well studied, porphyrazines have received
considerably less attention since their first synthesis almost fifty years ago. With the
recent introduction of efficient syntheses of soluble derivatives, however, porphyrazines
promise to gain in prominence over their structural relatives. Combining the electronic
character and extended 1-system of phthalocyanines and porphyrazine: with peripheral
metal coordination permits the preparation of a wide variety of multimetallic complexes
with novel structural, spectroscopic, magnetic, and electronic properties.

A range of different substituent provides porphyrazine ligands with interesting
new features such as greatly enhanced organic solubility compared to their
phthalocyanine counterparts. The synthesis of substituted porphyrazines from the
corresponding substituted maleo(fumaro)nitrile has recently been reviewed. Intensive
research interest in peripherally functionalized porphyrazines during the last decade has
shown that these tetrapyrol derivatives should be considered as alternatives to the
phthalocyanines that have found extensive applications in material science and the
photodynamic therapy (PDT) of tumors as well as pigments and dyes.

The aim of this work, the synthesis of novel porphyrazine derivatives with
peripheral OH functional groups and and chemical modification of the functional groups
affording azide functional porphyrazine derivatives. The synthesis of this compound will
be accomplished via the reaction of dithiomaleonitrile disodium salt with 1-
bromopropanol. (OH)sPrMgPz will be synthesized via the template effect magnesium
butanolate and will be reacted with 2-bromopropionyl bromide to afford
(Br(CH,);COOPrS)sMgPz. In the next stage, this compound will be reacted with sodium
azide to give azide-functional porphyrazine ((N3-(CH.);COOPrS)sH.Pz)). Azide-functional
porphyrazine derivative will be demetallized with trifluoroacetic acid. The obtained free
porphyrazine will be reacted with suitable metal salts to give new porphyrazine
compounds with different metals(N3-(CH;);COOPrS)sMPz (M= Zn, Co, Cu). In the last
step, various ligands with acetylenic functional groups will be attached to the pophyrazine
core via click reactions.

The chemical structure of the synthesized compounds will be examined FT-IR,
UV, 'H NMR, and elemental analysis methods. Electrochemical and magnetic properties
of the compounds will be studied using cyclic voltammetry and electroparamagnetic
resonance (EPR), respectively
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OZET

Gunumuzde yanmazlik seviyesini artirmak icin ¢cogunlukla halojen bazl katki
maddeleri kullaniimaktadir. Halojenli alev geciktiricilerden olan polibrom difenil ether
(PBDEY)lerden pentaBDE ve octaBDE 2004 yilinda kullanimi yasaklanmigtir. Uglinci
bilesik olan decaBDE Avrupa Yuksek Mahkemesinin karari ile 1 Nisan 2008 de
yasaklanmistir. Kuzey Amerika’da 2010 yilina kadar kullaniimasina ragmen yatak ve
elektronik pazarinda kullaniimasi yasaklanmistir. Ginumuzde kullanilan alev geciktirici
malzemelerden &rnegin ¢inko borat polimerlerde (PET, nylon, polietilen, rubber) ve
boyalarda katki maddesi olarak kullaniimaktadir. Cinko boratin polimer matriksi icerisinde
aggregatlarin olugmasi, iyi bir sekilde matriks igerisinde dagitiimasinda problem teskil
etmektedir. Ayrica zamanla ylzeyden salinim yapmasi ile c¢evreye atik olarak etki
etmektedir. Halojen esasli katkilarin da ¢evre ve insan sagligina etkilerinden dolayi yeni
alev geciktirici maddelere ihtiyag duyulmaktadir Ulkelerin 6zellikle gevre sartlarini, insan
saghgini dikkate alarak yanmazlik seviyesindeki yeni standartlarin gelistirmesi ve bu
kapsamda yeni ydnetmeliklerin c¢ikariimasi alev geciktiricilerin (zerine g¢alismalarin
artarak devam etmesine sebep olmustur. Polimerin alev geciktirici katki maddesi
olmaksizin kendisinin yanmazlik 6zelligine sahip olmasi tercih edilmektedir. Calismamiz
kapsaminda kendiliginden yanmazlik 6zelligine sahip bor ve fosfor iceren yeni polimerler
sentezlenecektir. Yeni polimerlerin alev geciktirici 6zelliginin olmasi projenin ana c¢iktisini
olusturmaktadir. Bu kapsamda sentezlenecek polimerlerin yanmazlik saglayan polimerler
sinifinda degerlendiriimesi ve bu polimerlerin mukavemet (darbe, ¢cekme gibi) testlerinin
de yapilmasi hedeflenmektedir. Proje kapsaminda fosfor igerikli (fosfor esteri ve/veya
fosfonik asit esasli) polimerlerin yani sira bor icerikli polimerlere 6rnek olarak karboran
esasli polimerler (liretanlar) sentezlenecektir. izosiyanat ve diol stokiyometrisi ile
karboran esasli Uretan sentezinde son uc¢ hidroksi ve dUretan olarak ayrn ayrn
sentezlenecektir. Hidroksi son ug¢ diklorofenil fosfonat ile reaksiyona girerek fosfor,
karboran igeren poliiretan sentezlenmis olunacaktir. Benzer sekilde isosiyanat son uglu
poliiretan hidroksimethilakrilat ile reaksiyona sokularak son ugta fosfonat yapisi elde
edilmis olunacaktir. Her iki metod sonunda fosfor-bor icerikli poliretanlar sentezlenmis
olunacaktir. Borun ve fosforun sinerjistik etkisi incelenmis olunacaktir. Polimerizasyon
yontemi olarak ayrica ROMP (Ring opening metathesis polymerization) yontemi de
kullanilacaktir. Bu kapsamda norbornene yapisina fosfonate esteri eklenecek ve daha
sonra Grubbs katalistleri varliginda polimerlesmesi saglanacaktir. Yanmazlik testleri
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kapsaminda TGA analizlerinin yani sira LOI (limiting oxygen index) degerleri
incelenecektir.

Bu makromolekuler yapilar ayrica yeni nesil polimerlere 6rnek teskil edecektir.(kendinden
yanmazlik 6zelligine sahip olma, ylksek mukavemetli polimer).

SUMMARY

Today, halojenated compounds for flame retardancy are mainly used in the
industry. Until very recently, especially polybrominated diphenyl ethers (PBDEs) were on
the main materials used to plastic components. Europe banned the use of two
formulations, PBDe pentaBDE and octaBDE in 2004. A third compound, decaBDE, was
banned 1 April 2008 by the European Court of Justice. The use of decaBDE, the only
PBDE still on the market in North America, in mattresses and residential upholstered
furniture produced and sold in that state, and will extend the ban to electronics in 2010.
Due to health and environmental reasons new flame retardant compounds are
necessary. Zinc borate can aggregate in the polymer matrix so new compounds based on
boran is needed. Meanwhile, groving interest for flame test and retardancy behaviour
studies for new additives will be important. In this study, new phosphonate containing
polymers and boron containing polymers will be synthesized to be used as antiflammable
polymers. In this project, mechanical and thermal properties of the these polymers will be
studied as well. Polymers will be synthesized by ROMP (Ring opening metathesis
polymerization) and condensation polymerization techniques. Hydroxyl terminated and
isocyanated terminated polyurethanes will be synthesized by playing the stochiometry of
the diol and isocyanates. Hidroxy terminated polyurethane will be reacted with
dichlorophosphonate to get phosphonate functionality at the backbone. Also, isocyanate
end group of polyurethane will be reacted with hydroxymethylphosphonate to end up with
phosphonate functionality at the backbone. Two procedures will be end up with boron
and phosphonate functionality at the polyurethane backbone. Hence, the dual flame
retardancy effect of boron and phosphonate will be investigated. In this project, ROMP
method will be also studied for getting new phosphonate polymers. Phosphorous
containing norbornene based polymer will be synthesized and characterized. As far as
we know this will be first time in the literature.Monomer will be synthesized and then
polymerized in the presence of Grubbs catalyst.. Flame retardant properties of the
synthesized polymers will be tested by TGA and LOI analysis.
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OZET

Organik fosforlu bilesikler, pestisitlerin dnemli bir grubunu olusturmaktadir. Bunlar
ugucu organik bilesikler oldugundan c¢evre kirliligi agisindan énemlidirler. Bu maddelerin
insan saghdi Uzerinde olumsuz etkileri bulunmaktadir. Canlilarda gen yapisinin
bozulmasina ve kansere neden olmaktadirlar. Bu nedenle bu maddelerin atmosfer ve
sulardan uzaklastiriimalari ile ilgili kinetik ¢alismalar son yillarda 6nem kazanmisgtir.

Bu projede, fosforlu pestisitlerin OH radikalleri ile olan reaksiyonlarinin kinetik
mekanizmasi incelenecektir. Olasi tim reaksiyon yollarn igin reaktanlarin, reaksiyon
oncesi komplekslerin, UrUnlerin  ve gecis konumu komplekslerinin  geometri
optimizasyonlari kuantum mekaniksel Yogdunluk Fonksiyoneli Teorisi (DFT Density
Functional Theory) nin degdisik temel setlerinde hesaplanacaktir. Kuantum mekaniksel
yontemlerle, konformasyon analizleri ve geometri optimizasyonlari yapilarak molekuler ve
elektronik  6zellikleri hesaplanacaktir. Farkli  organofosforlu bilegsiklerde yapinin
reaktiviteleri Gzerine etkileri incelenecektir.

Kuantum mekaniksel hesaplamalarin sonuclarina dayanilarak olasi tim
reaksiyon yollarinin hiz sabitleri Gegis Konumu Teorisi'nin kullaniimasi ile yapilacaktir. En
olasi reaksiyon yolu ve gecis konumu belirlenecektir. Bu bilgilerden faydalanilarak, olasi
radikal ara Urlnler ve organik fosforlu pestisitlerin OH radikali ile reaksiyonlarinin
mekanizmasi belirlenecektir.
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SUMMARY

Organophosphorous compounds constitute an important class of pesticides.
Since they have high volatility, they are of great environmental interest. They cause
severe health problems. In recent years, due to their carcinogenicity and mutagenicity,
kinetic studies on their removal from air and water have gained a considerable interest.

In this project, the kinetics and mechanism of the reactions of phosphorous
pesticides with OH radicals will be investigated. Modeling of the reaction pathways will be
performed with Density Functional Theory DFT. For all the possible reaction pathways,
the geometric parameters, the electronic and thermodynamic properties of the reactants,
the product radicals, the pre-reactive and transition state complexes will be calculated at
different levels of theory. The solvation effects will be computed using a suitable solvation
model. Conformational analyses and geometry optimizations of all the structures will be
performed to determine the most stable structures. Furthermore, structure-activity
relations for organophosphorous compounds with different structures will be developed.

Based on the results of quantum mechanical calculations, the rate coefficients,
the most probable transition state structure and reaction pathway will be determined.
Finally, the results will be combined to predict the most probable reaction intermediates
and the plausible reaction mechanism for gas and aqueous media.
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OZET

3,4-Dimetoksitiyofenil ~ Gruplari iceren  Ftalosiyaninlerin ~ Sentezi  ve
Elektrokimyasal Ozelliklerinin incelenmesi

Tetrapirol tirevleri olarak gruplandirabilecegimiz ftalosiyaninler son yillarda hem
temel hem de uygulamali bilim icin Uzerinde ©nemle durulan konulardan birini
olusturmaktadir. Ftalosiyaninler endistride boyarmadde ve pigment olarak kullaniimasi
yaninda gunes pili, foto algilayici (PDT), gaz sensor, sivi kristal, katalizor, fotoiletken
olarak pek ¢ok uygulamasi da bulunmaktadir.

Yeni sentezlenecek ftalosiyanin komplekslerinin UV ve elektron transfer
Ozelliklerinin  incelenmesi ileri  uygulamalarinin  caligilabilmesi  i¢in  gereklidir.
Ftalosiyaninlerin elektron transfer dzellikleri ftalosiyanin halkasinin sahip oldugu konjuge
1 elektron sistemi ile merkez metal atomu arasindaki etkilesime ve sahip olduklari
sUbstitlentin tir ve sayisina bagh olarak degismektedir. Bu calismada ilk olarak 3,4-
dimetoksitiyofenil grubu (veya gruplari) tasiyan yeni ftalonitril tdrevleri, 3,4-
dimetoksitiyofen ve 4-nitroftalonitril, 3-nitroftalonitril, 4,5-dikloroftalonitrilden yola ¢ikilarak
sentezlenecektir. Bu maddenin metal (Fe, Co, Cu, Mn, Lu) tuzlan varliginda
siklotetramerizasyonu ile periferal, nonperiferal ve okta poziyonlarinda slbstituent
bulunduran metalli ftalosiyaninler elde edilecektir. Periferal, nonperiferal ve okta
poziyonlarinda slbstituent bulunduran metalli ftalosiyaninlerin UV  spektrumlari
kaydedilecek ve substitle gruplarin periferal, nonperiferal, okta poziyonlarinda
baglanmasi ile absorpsiyonlardaki degisim UV spektrumunda yorumlanacaktir. Ayrica bu
bilesiklerin elektrokimyasal ve spektroelektrokimyasal Ozellikleri karsilastirmali olarak
incelenecektir.
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SUMMARY

Recently, phthalocyanines which are included as tetrapyrrol derivatives, take
attention on themselves since they are used in both theoretical and practical sciences.
Phthalocyanines are used as dye-sensitized solar cell, photosensitizer( PDT), gas
sensor, liquid crystal, catalyst, photoconductive material as well as dye and pigment in
industry

It is necessary to examine UV spektrums and the electron transfer behaviours of
newly synthesized phthalocyanine complexes in order to study further applications.
Electron transfer behaviour of phthalocyanines change according to interaction of
conjugated 1T electron system with central metal atom and kind and number of substituent
of phthalocyanine. In this project, firstly, a novel phthalonitrile derivative carrying 3,4-
dimethoxithiophenyl group (or groups) will synthesized from 3,4-dimethoxithiophen and 3-
nitrophthalonitrile, 4-nitrophthalonitrile, 4,5-dichlorophthalonitrile. Metallophthalocyanines
which include various position (peripheral, non-peripheral and octa) of substituents will
obtained its cyclotetramerization in the presence of metal salts (Fe, Co,Cu, Mn, Lu). UV
spectrums of metallophthalocyanines will be recorded and commented absorption
changing with taking into consideration of position of substitiuents. At last,
electrochemical and spectroelectrochemical properties of these compounds will
investigate, comparatively.
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OZET

Proje Ui¢ kisimdan olusmaktadir; ilk_olarak; farkli karakterde (hidrofilik ve/veya
hidrofobik) yeni ylizey aktif maddelerin sentezi ve yapisal karakterizasyonu yapilacaktir.
ikinci_asamada; bu yeni yiizey aktif maddeler ve bunlarin yapisina uygun vinil
monomerleri kullanilarak emulsiyon polimerleri sentezlenecektir. Polimerizasyonlar; farkli
sentez kosullarinda yari-surekli emdlsiyon polimerizasyon ydntemi ile gerceklestirilecektir.
Polimerizasyonlarda gerek baslatici, monomer, emilgatdér gibi temel bilesenler
degigstirilerek gerekse sicaklik, reaksiyon slresi, karistirma hizi gibi fiziksel kosullar
degistirilerek cesitli lateksler hazirlanacaktir. Emulsiyon polimerlerinin sentezinde temel
olarak yeni sentezlenen emdulgatdrlerin kullaniimasi planlanmigtir.  Ancak gerekli
durumlarda ticari olarak bulunan anyonik ve noniyonik karakterdeki emulgatérierin de
kullaniimasi dugtnulmektedir. Elde edilen latekslerin kolloidal (viskozite, molekll agirhdi,
yuzey gerilim, partikGl boyutu) ve termal o&zellikleri (camsi gecis sicaklikhigr (Tg))
belilenecektir. Latekslerin karakterizasyonlarinda; orijinal viskozitelerin belirenmesinde
Brookfield viskozimetresi, viskozite ortalama molekll agirhdi icin viskozimetrik yontem,
lateklerin havaya karsi ylzey gerilimlerinin belirenmesinde du Nouy tensiyometre,
partikil boyutunun belirlenmesinde Zeta-Sizer, Tg'nin élgllimesi icin diferansiyel taramal
kalorimetre (DSC) kullanilacaktir. Elde edilen bulgular su bazli latekslerin kolloidal ve
termal Ozellikleri Uzerine lateks sentezinde kullanilan emdulgatdrlerin etkileri hakkinda
ayrintili bilgi verecektir.

Projenin liciincii_ve son asamasinda ise; sentezlenen latekslerden elde
edilecek filmlerin elektriksel iletkenlikleri, elektrometre ile olcllerek filmlerin iletkenlik
degerlerinin daha énceki ¢alismalarda hazirlanan lateks filmlerin iletkenlik degerleri ile
karsilastirilacaktir.
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SUMMARY

In the first part of the project; synthesizing new polymeric surfactants with
hydrophilic and/or hydrophobic characters and characterizations will be proceeded.
In the second part; emulsion polymers with the using of these new surfactants and proper
vinyl monomers will be synthesized. Polymerizations will be done in the different reaction
conditions by applying semi-continuous emulsion polymerization. Various latexes will be
synthesized either with the changing main components of emulsion polymerization such
as initiator, monomer, surfactant or changing physical conditions of reaction such as
temperature, total reaction time, stirring rate etc. The using mainly new surfactants
synthesized in the emulsion polymerizations will be planned. Commercially available
anionic and nonionic surfactants will be also used under some cases.
All of latexes obtained will be characterized with the aspects of the physicochemical,
colloidal and thermal properties. Brookfield viscometer, viscometer, du Nouy tensiometer,
Zeta-sizer, and differential scanning calorimeter (DSC) will be used for latex and their
films characterization. All of data found will be given detailed information about the
surfactants used in the synthesizing of water-based latexes on the colloidal and thermal
properties of them.
In the last part of the project; the conductivity of the all films obtained from synthesizing
latexes will be measured by electrometer, and the results will be compared with the
previous conductivity of latex films.
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OZET

Azot iceren heterohalkali sistemler ve substitle tlrevleri organik kimyada 6nemli
bir yere sahiptir. Ayrica endustride ve ila¢ sanayisinde gittikge genis bir kullanim alani
vardir. Dihidropiridinler, NADH (Nikotinamid Adenin Dinlkleotit) koenzimlerin analoglaridir
ve ilaclarin dnemli bir kismini olustururlar [1]. Kinolin ve izokinolin halkalar ise bir¢cok
dogal bilesikte bulunur ve kina agacinda bulunan kinin ve afyon bitkisinde bulunan
kodein, morfin ve kas gevsetici olarak kullanilan papaverin bu sinifin en ¢ok bilinenlerdir
[2]. Bu tir bilesiklerin sentezi icin klasik Hantzsch metodu kullanilarak tek-kap sisteminde
kondenzasyon gerceklestirilir [3]. Bu metodun, uzun reaksiyon zamani, reaksiyon
sartlarinin zorlugu, ¢cok miktarda ugucu organik ¢bziculerin kullanimi ve genellikle disuk
verimler ile elde edilmesi nedeniyle daha etkili ve ¢cok ydnli ¢alismalar yapiimaktadir.

Son zamanlarda Lewis asidinin yeni bir tipi olarak nadir toprak metali triflat,
Ozellikle de Yb/Sc(OTf); katalizli organik sentezler gelistiriimis ve bircok reaksiyonlara
uygulanmigtir [4]. Triflatlarin birgok karakteristik 6zelligi vardir ki bunlar sulu ¢oézuculerde
kimyasal yapisi degismeksizin diger bir madde veya maddelerle karisabilen kuvvetli
Lewis asidleri gibi davranirlar.

Calismamizin ilk asamasinda, Hantzsch metodu kullanilarak Yb/Sc(OTf)s
katalizérlGga esliginde; cesitli substitue aril- ya da hetaril aldehidler, farkh 1,3-diketonlar,
etilasetoasetat ve amonyum asetat, oda sicaklig veya farkli sicakliklarda ya da
Mikrodalga yontemi ile reaksiyona sokulacaktir. Yeni substitiie dihidropiridin ve kinolin
tarevleri iyi verimler ile sentezlenmeye c¢alisilacaktir.

Projenin ikinci ve son agamasinda ise elde edilen ¥eni bilesiklerin kromatografik
yontemler ile saflastirma islemleri gerceklestirilerek FTIR, 'H NMR, 3C NMR ve GC-MS
ile yapilari aydinlatilacaktir. Ayrica sentezlenen katilma drUnlerinin biyolojik aktivite
dlgtmleri istanbul Universitesi Tip Fakiiltesi Fizyoloji Laboratuari gibi gesitli kurumlar ile
iliski kurulacaktir.
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SUMMARY

The heterocyclic systems that contain nitrogen and their substituted derivatives
have rather important place in organic chemistry. Besides, they have expending
utilization in the field of industry and drug sector. Dihydropyridines are the analogues of
NADH coenzymes and constitute the major part of the drugs [1]. Quinoline and
isoquinoline rings on the other hand are contained in various natural compounds and
quinine that is present in henna tree, the codeine that is present in opium plant,
papaverine that is used as morphine and muscle relaxant are the most popular ones of
this class [2]. The condensation can be realized in a one-pot system by using the
classical Hantzsch method for the synthesis of this kind of products [3]. Another more
effective and versatile method should be developed since this method has rather long
reaction-time, and because of the difficulties of the reaction conditions, the excessive
amount of volatile organic solvent usage and particularly rather low yields.

Recently, rare-earth metal triflate, especially Yb/Sc(OTf);, catalyst organic synthesis were
developed as a new type of Lewis acid and were applied in many reactions [4]. Triflates
have many characteristic features such as they act as Lewis acids that can be mixed with
other substance or substances without changing their chemical structure in water
solvents.

Various substituted aryl- or hetaryl aldehydes, different 1,3-diketones, ethyl acetoasetat
and amonium acetate will be reacted at room temperature or at various temperatures
under the Yb/Sc(OTf); catalyst and with MW method by using Hantzsch method in the
first stage of our study. New substituted polihydroquinoline and pyridine derivatives will
be synthesized at higher yields.

The second and the final step of the study will be the purification of the newly
obtained compounds by chromatographic processes and their structures will be clarified
by FTIR, "HNMR,"”> CNMR, X-Ray and GC/MS. The corporation with Istanbul University,
Faculty of Medicine, Physiology Laboratory will be made for the biological activity
measurements of the synthesized adaptive products.
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SIVI KRISTALI/KIL, SIVI KRISTAL/ORGANOKIL NANOKOMPOZITLERIN
HAZIRLANMASI VE KARAKTERIZASYONU

Prof. Dr. Ozlem CANKURTARAN

Prof. Dr. Ferdane Karaman, Prof. Dr. Belkis Bilgin Eran, Dog. Dr. Dolunay Sakar,
Dr. Fatih Cakar, Ars. Gor. Dr. Hale Ocak, Ars. Gor. Ozlem Yazicl,
Doktora Ogrencisi Dilek Giizeller, Ogretim Gérevlisi Serap Mutlu,

Yiiksek Lisans Ogrencisi ismail Erol

Fen-Edebiyat Fakiiltesi, Kimya Bélimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bu calismada ilk olarak, kiral terminal grup igeren yeni kalamitik (cubuksu) sivi
kristalin sentezi, karakterizasyonu ve mesomorfik &zellikleri tanimlanacaktir. Bu
mesogenik bilesigin faz gecis sicakliklari optik polarizasyon mikroskopu (PM) ve
diferansiyel taramali kalorimetre (DSC) ile arastirilacaktir. Yeni mesogenin ézellikleri "H—,
3C— niikleer manyetik rezonans (NMR), ultraviyole goriiniir ( UV-Vis), Fourier doniistimli
infrared ( FTIR) ve kltle spekroskopisi (MS) yontemleri ile karakterize edilecektir.

Daha sonra montmorillonit kili ve yeni mesogen bilesik kullanilarak, sivi kristal/kil
nanokompozitleri ¢dzelti ortaminda etkilestirme ydntemi ile hazirlanacaktir. Kilin sivi
kristal ile etkilesimini arttirmak icin montmorillonit, katyonik yulzey aktif setiltrimetil
amonyum bromr ile modifiye edilecektir.

Setiltrimetil amonyum bromdr ile modifiye edilen montmorillonit’ in, dogal kilin ve yeni kiral
sivi kristal ile olusturdugu kompozitlerinin, farkl kil konsantrasyonlarindaki 6zellikleri, X-
ray difraksiyon, PM, Taramali electron mikroskobu (SEM) , DSC, FTIR spektroskopisi ile
arastirilacaktir.
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SUMMARY

In this study, firstly the synthesis characterisation and mesomorphic properties of
a new calamitic (rod-like) liquid crystal containing chiral terminal group will be described.
The phase transition temperatures of this mesogenic compound will be investigated by
optical polarising microscopy (PM) and differential scanning calorimetry (DSC). The
properties of the new mesogen will be characterized by 'H-, *C— Nuclear Magnetic
Resonance (NMR), Ultraviolet-Visible( UV-Vis), Fourier Transform Infrared (FTIR) and
Mass Spectroscopy (MS).
Then, liquid crystal/ clay nanocomposites will be prepared by solution intercalation
method using montmorillonite clay and new mesogen compound. Montmorillonite will be
modified by cationic surfactant cetil trimetil amonyum bromit for increasing the interaction
of clay with liquid crystal.
The properties of montmorillonite clay modified with cetil trimetil amonyum bromit, natural
clay and its composites with new chiral liquid crystal with different concentration of the
clay will be investigated by X-ray diffraction, polarizing optical microscopy, Scanning
electron microscope (SEM), DSC, FTIR spectroscopy.
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Proje No: 2012-01-02-KAP07

GIDA VE ILAGLARA KATILAN SENTETIK BOYALARIN SPEKTROFOTOMETRIK VE
HPLC YONTEMLER iLE TAYINLERI

Prof. Dr. Mahmure USTUN OZGUR

Ars. Gor. Dr. Fatma TURAK, Yuksek Lisans Og_rencisi Merve TARHAN, Yuksek Lisans
Ogrencisi Oznur DULGER, Yuksek Lisans Ogrencisi Muhammed KASAPOGLU

Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Renk, gida ve farmasoétiklerin kolayca taninmasi ve nihai kararin
veriimesi igin ginidmiz modern toplumunda vazgecilmez bir 6zelliktir. Gida boyalarinin
toksikolojisi , 6zellikle boyar maddelerin kansere sebep olabilecedi konusu gindeme
geldiginden beri birgok arastirma yapilmis ve gida boyalarinin énemli bir kismi ulusal ve
uluslararasi onaylanmis listelerden mutajenik ve kanserojenik aktivitelerinden dolayi
cikariimistir. Hazir gida maddelerinin uzun sire tazeligini korumasi ve bozulmamasi igin
kullanilan ve renklendirici olarak iclerine konulan katki maddelerinin saglik Gzerindeki
kotu etkilerine her gecen gun yenileri eklenmektedir. Bu katki maddelerinin basinda da
basinda da renklendiriciler gelmektedir.Ozellikle gocuklara ve yetiskinlere ydnelik
urlnlere (cips,cikolata,sekerlemeler,alkolsliz aromali icecekler gibi)renk vermek icin
katilan suda ¢dzlinen sentetik boyalar Glkemizde binlerce Uriinde denetimsiz bir sekilde
kullaniimaktadir. Bu renklendiriciler ikili, U¢li ve dortli kombinasyonlari olarak kullanildigi
icin bir arada tayinleri zordur.Bu ¢alismada, sentetik renklendiricilerin gida ve farmostik
urlnlerde birarada tayini icin yeni spektrofotometrik ydntemlerin gelistiriimesi ve piyasada
bulunan Uriinlere uygulanarak igerdikleri miktarlarin Dinya Saglik Orgiiti(WHO) ve Gida
Tarim Orgitinin(FAO) olusturduklari uluslararasi gida kodeks komisyonlarinin verdigi
degerlere uygunlugu arastirilacaktir.Bu amagla gelistirilecek olan oran —tlrev, fark tirev,
dengeleme tiurev ve cok degdigkenli kalibrasyon yontemleri ve ayrica ikili karisimlar igin
Bulutlanma noktasi ekstraksiyon -tlrev spektrfotometrik(CPEDS) ve H-noktasi standard
katma(HPSAM) yontemleri sentetik érneklere uygulandiktan sonra piyasadaki ticari gida
ve ilag preparatlarina uygulanacaktir. Geligtirilecek yontemlerin validasyonu yapilarak
birbirleriyle ve yuksek basingh sivi kromotografik yontemle(HPLC) secicilik, kesinlik,
dogruluk ve hassasiyet ydnunden kiyaslamalari yapilacaktir. Yaptigimiz aragtirmalar
sonucunda gida katki maddelerinin analizleri konusunda Ulkemizde son yillarda yapilan
kapsamli bir galismaya rastlaniimadi. Bu ¢alisma, diger arastirmacilari da saghgimiz igin
oldukga tehlikeli olan diger gida katkilarinin da, gelistirilecek olan yontemler kullanilarak
analizleri konusunda calismalar yapmaya yonlendirecektir. Yasal sinirlara uymayan
arinlerin tespitinde firmalarla irtibata gecirilerek calisilan gida katkilarin yasal sinir
dizeylerine indiriimesi saglanacak ve bu sekilde halk saglina da katkida bulunulacaktir.
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SUMMARY

Color, an inevitable feature used to easily recognize and also to final decision
about the food in our modern world.Since issue about toxicology of food color agents
especially their carcinogen properties has received interest, several research studies
have been done and according to their results important parts of food colors were taken
out from the food additives lists approved by national and international agents.In our
country these are thousands of sweeteners products to uncontrolled. These sweeteners
binary, ternary and quaternary combinations of new spectrophotometric methods fort he
determination of a combination of sweeteners used this to develop and market
pharmaceutical products by applying the market development and the amounts contained
in the World Health Organization (WHO), Food Agriculture Organization (FAO), of the
commission, created in the international food codex (CAC) investigated the suitability of
the values. For this purpose, the ratio derivative, difference derivative, compensation
method, H-point standard addition method (HPSAM), Cloud point extraction
method(CPEDS), Ratio subtraction method, Successive ratio method, mean centering of
ratio method and multivariate methods will be developed after the application of synthetic
samples and pharmaceutical preparations on the market shall apply to commercial food.
Validation of the methods developed by other techniques, selectivity precision with one
another comparisons will be made in terms of accuracy and precision. HPLC in some
commercial products on the market by analyzing the methods to be developed with the
WHO and the amount allowed by the Turkish Food Codex determinated whether they
were within legal limits .As a result of our research on the analysis of food addivities in
our country in recent years was seen at a comprehensive study. This study which
dangerous for our health in other food addivities, using the methods developed will lead
to studies on the analysis. The determination of the products do not meet the legal limits,
through contact with companies, worked in the legal limit of food addivitives reduce the
levels to be provided and also make important contributions to public health in this way.
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Proje No: 2012-01-02-KAP08
SIVI KRISTAL POLIMERLERIN OPTIK OZELLIKLERI
Dog. Dr. Dolunay SAKAR

Dog. Dr. Merih SERIN, Dr. Banu SUNGU MISIRLIOGLU, Dr. Oznur YASA SAHIN,
Furkan KURUOGLU, Muzaffer MOGULKOGC, Gokge Basak SADET

Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Bu projede, saf sivi kristal polimer o&rnekler, farkli kalinliklarda hazirlanmis

hicreler igerisine doldurularak optik 6zellikleri incelenecektir. Sivi kristal polimer
orneklerin optik dlglimleri oda sicakliginda gergeklestirilecektir. Optik parametreler, UV-
Visible bolgeden elde edilen absorpsiyon spektrumundan hesaplanacaktir. Orneklerin
optik bant araligi, absorpsiyon katsayisi ve kiriima indisi hesaplanacaktir.
Daha sonra, farkli oranlarda karbon nanotup ile katkilandirilan sivi kristal polimer érnekler
hazirlanacaktir. Katkili sivi kristal polimer érnekler, farkl kalinliklarda hazirlanan hicreler
icine doldurularak, optik dzellikleri incelenecektir. Optik 6zellikleri incelenecek ve optik
Olcumler (gecirgenlik, sogurma, yansima) gerceklestirilecektir.

SUMMARY

In this project, pure liquid crystal polymer samples will be filled into the cells,

which are prepared in different thicknesses, and optical properties will be examined.
Optical studies will be done on liquid crystalline polymer samples at room temperature.
Optical parameters will be calculated from the absorption spectra over the wavelength
range of UV-Visible. The optical band gap, absorption coefficient and extinction
coefficient of samples for various thicknesses will be calculated.
Subsequently, carbon nanotube doped liquid crystal polymer samples will be prepared
and the mixed liquid crystal samples will be filled into the cells. Optical properties will be
examined and the optical measurements (transmission, absorption, reflection) will be
carried out.
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Proje No: 2012-01-02-KAP09

ASIMETRIK STRECKER REAKS_iYO_N!.ARI i(_}iN YENi KATALIZORLERIN
GELISTIRILMESI

Prof. Dr. Feray AYDOGAN

Dog. Dr. Cigdem Yolagan, Yrd. Dog. Dr. Sevgi Kocaoba,
Yuksek Lisans Ogrencisi Ozge AYDIN

Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Uc bilesenli Strecker reaksiyonu ve iminlerin hidrosiyanasyonu a-amino asitlerin
sentezinde en basit yontemlerden biridir ve temel bir karbon-karbon bagd olugsum
reaksiyonudur. a-Aminonitrillerin sentetik yararliigindan dolayi, bu bilesiklere katalitik
asimetrik bir yaklagsimin gelistiriimesi igin pek c¢ok calisma yapilmaktadir. Ekolojik ve
ekonomik nedenlerden dolayr en ilgi c¢ekici yaklasim organik katalizérler olarak
goérulmektedir. Gergekten de, son yillarda katalitik Strecker reaksiyonu igin etkili
organokatalizorlerin gelistirilmesi amaciyla ¢ok cesitli arastirmalar yapilmistir.

Bu projede, asimetrik Strecker reaksiyonu ya da imin hidrosiyanasyonu igin yeni
katalizorlerin gelistiriimesi amaclanmistir. Bu amagla, cesitli prolin tlrevleri sentezlenecek
ve optikge saf a-aminonitrillerin sentezindeki katalitik etkileri incelenecektir.

SUMMARY

The three-component Strecker reaction as well as the direct hydrocyanation of

imines is fundamental carbon-carbon bond forming processes, which represents one of
the simplest methods for preparing a-amino acids. Because of the synthetic utility of a-
aminonitriles many effords have been directed to the development of catalytic asymmetric
approaches to these compounds. More attractive strategy is likely to be organic catalysis
for the ecological and economical reasons. Indeed, a good part of research into the
catalytic Strecker reaction during recent years has been devoted to the development of
efficient organocatalysis for this reaction.
In this project, it is aimed that the development of the new catalysts for asymmetric
Strecker reaction or hydrocyanation of imine. For this purpose, various proline derivatives
will be synthesized and their catalytic effect on the synthesis of optically pure ao-
aminonitriles.
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NANOPARTiKl':JL TEMELLI POTAN_SiYOM_E'I_'RiK SEFALOSPORIN BiYOSENSORU
HAZIRLANMASI VE SEFALOSPORIN TAYININDE KULLANIMININ ARASTIRILMASI

Dog. Dr. Emine KARAKUS

Prof. Dr. ibrahim ISILDAK, Yrd. Dog. Dr. Melda ALTIKATOGLU,
Ars. Gor. Ibrahim Ethem OZYIGIT, Yuksek Lisans Ogrencisi Cagla ATAN

Fen-Edebiyat Fakiiltesi, Boélimu

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

Bu projede, sefalosporin tayini igin ¢inko oksit nanomateryal kullanilarak
ve hidrojen iyonoforu kullanilarak hazirlanacak poli(vinilklortr) (PVC) hidrojen-segici
membran elektrotlar Uzerine gesitli kimyasal yontemler kullanilarak sefalosporinaz
enziminin immobilize edilmesi ile iki ayrn potansiyometrik sefalosporin biyosensdrleri
hazirlanmasi planlanmaktadir. Hazirlanan biyosensor(ler)in optimum c¢alisma kosullarini
beliremek amaci ile enzim konsantrasyonu, tampon konsantrasyonu, tampon pH’si,
sicaklik, karigtirma hizi ve enzim immobilizasyon ydnteminin biyosensorlerin cevabi
Uzerine etkileri incelenecek, biyosensodr(ler)in émrd, tekrarlanabilirligi, duyarlilidi, tayin
araligi ve tayin sinin belirlenecektir. Her iki tipte hazirlanan sefalosporin
biyosensorlerinin analitik cevaplari mukayese edildikten sonra her iki biyosensoérin
biyolojik orneklerde sefalosporin tayininde kullanilabilirligi arastirilacaktir. Elde edilen
sonuglar sefalosporin tayini igin gelistiriimis olan standart yéntemler ile karsilastirilacaktir.
Umulan sonuglar elde edildiginde bu biyosensorlerin bazilarinin ticari biyosensorlere
dénastlrilip donudsturilemeyecegdi gesitli bilim dallarindaki arastirmacilarla tartisilacak
ve disiplinlerarasi bir biyosensor ekibi kurulmasi konusunda girisimlerde bulunulacaktir.

SUMMARY

In this project, it is planneded to prepare potentiometric biosensors for
determination of cephalosphorine by using zinc oxide nanomaterials and immobilized
using several chemical methods of cephalosphorinase enzyme onto poly(vinylchloride)
(PVC) hydrogen-selective membrane electrode prepared by using hydrogen ionophore.
To determine optimum working conditions of prepared biosensors, enzyme concentration,
buffer concentration, buffer pH, temperature, stirring rate and enzyme immobilization
procedures on the response to the each prepared biosensors will be investigated; the
lifetime reproducibility, sensitivity, detection limit of each biosensor were determined. In
addition, amino acids mentioned above will be determined in several samples; the
obtained results will be compared with standard methods developed for this amino acids.
When the expected results are obtained, they will be discussed with researchers from
different science areas whether several of these biosensors can be used as commercially
and there will be an attempt for organizing an interdisciplinary biosensor team.
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Proje No: 2012-01-02-KAP11

GELENEKSEL PROBIYOTIK URUNLERIN ANTIOKSIDAN VE ANTIMUTAJENIK
ETKILERININ INCELENMESI

Dog. Dr. Aysegiil PEKSEL
Ars. Gér. Nilay ALTAS KIYMAZ, Kimyager Aysin OZPINAR
Fen-Edebiyat Fakiiltesi, Kimya Bélimii
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OZET

Fonksiyonel gidalar en basit sekilde temel beslenmenin yaninda sagliga yarar
saglayabilen gidalar olarak tanimlanmaktadir. Fonksiyonel gidalar igerisinde énemli bir
kismi probiyotik dGrinler olusturur. Probiyotik Urtnler, insan sagligi Gzerine olumlu etkileri
olan mikroorganizmalari canli olarak iceren gidalar olarak tanimlanmaktadir. Terapdtik
etkileri olan bu mikroorganizma tlrleri arasinda Streptococcus thermophilus,
Lactobacillus bulgaricus, Lactobacillus acidophilus ve bifidobacteriumlar ile acetobacterler
gOsterilebilir.

Serbest radikaller, dis yoriingelerinde bir ya da daha fazla eslesmemis elektron bulunan,
yuklU veya yUksuz, oldukga reaktif, kararsiz atom ya da atom gruplaridir. Radikaller hicre
icinde, aerobik metabolizma sirasinda slrekli olusmakta ve patolojik durumlarda
Uretimleri artmaktadir. Bu radikaller, organizmada meydana gelen metabolik olaylar
sirasinda olustugu gibi, gevre kirliligi, kimyasallar, sigara dumani ve radyasyon gibi dis
etkenlerle de olusmaktadir. Normalden fazla miktarda radikal olusturuimasi ve
organizmanin antioksidan sisteminin yetersiz kalmasi durumunda artan serbest radikaller
hicrede oksidatif hasara neden olur. Bu hasar sonucunda hiicrenin cesitli bilesenleri ile
hicre disi makromolekillerde yapisal ve fonksiyonel bozukluk meydana gelir. Basta
kanser olmak Uzere ateroskleroz, diyabet, yaslanma, doku harabiyeti ve cesitli immun
hastaliklar olugur. Antioksidanlar, serbest radikallerin olusumunu engelleyen, onlarla
reaksiyona girerek oto-oksidasyon veya peroksidasyonun ilerlemesini ve zarar vermesini
onleyen bilesiklerdir. Mutasyon, kalitim moleklli olan DNA’da olusan ve kusaktan
kusaga veya hicreden hlcreye aktarilabilen kalici degisikliklere denilmektedir.
Mutasyona neden olan maddelere mutajen adi verilir. Antimutajenler ise mutajenik etkiyi
cesitli mekanizmalarla engelleyen maddelerdir.

Bu calismada oOncelikle laktik asit fermantasyonu ile bazi probiyotik Urlnler geleneksel
yontemlerle Uretilecek ve Uretilen bu probiyotik Urdnlerin in vitro antioksidan ve
antimutajenik etkileri arastirilacaktir. Bu probiyotiklerin total antioksidan ve radikal
yakalama o6zellikleri spektrofotometrik yontemler ile tayin edilecektir. Antimutajenik etkileri
ise mutajen baglama yontemi ya da mutajen ve kanserojen etkiye sahip bazi enzimler
Uzerindeki inhibisyon calismalari ile gergeklestirilecektir.
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SUMMARY

Functional foods are defined as “Foods that may provide health benefits beyond
basic nutrition”. Probiotic products are constituted an important part of functional foods.
Probiotics are functional food supplemented living microorganisms that beneficially affect
the host by preventing and treating various diseases. Streptococcus thermophilus,
Lactobacillus bulgaricus, Lactobacillus acidophilus, Bifidobacterium sp. and Acetobacter
sp. are therapeutic effected probiotic microorganisms.

Free radicals can be generated from metabolic pathways within body tissues, and they
can also be introduced from external sources such as drugs, food, smoke, UV radiation
and environmental pollution. Free radicals have been implicated in the cause of several
diseases such as liver cirrhosis, atherosclerosis, cancer, and diabetes and they play an
important role in ageing. Reactive oxygen species have been known to cause tissue
injury through covalent binding and lipid peroxidation. These free radicals attack
unsaturated fatty acids of biomembranes, resulting in lipid peroxidation and desaturation
of proteins and DNA, causing a series of deteriorative changes in the biological systems
leading to cell inactivation. Antioxidants are vital substances that protect the body from
damage caused by free radical induced oxidative stress. Thus, antioxidants are important
inhibitors of lipid peroxidation, not only for food protection but also in defending living cells
against oxidative damage. Antioxidant supplements or food rich in antioxidants are used
to help the human body reduce oxidative damage from free radicals and active oxygen
species. Mutagenic substances may induce genetic alteration or damage, thereby leading
to mutation and carcinogenesis.

The aim of this study was to produce lactic acid fermented traditional probiotic products
and investigate their antioxidant and antimutagenic effects. Using different chemical
reaction based assays, total antioxidant and scavenging activities on stable radicals will
be evaluated spectrofotometrically. Antimutagenic effect will also be determined by using
mutagen binding method or inhibition method of some mutagen or carcinogen enzymes.
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OZET

En az dokuz lye ve en az U¢ heteroatom igeren bilesiklere makrohalkali bilesikler
denir. Makrohalka tasiyan koordinasyon bilesiklerinden olan ftalosiyanin kompleksleri, 20.
ylzyilin basinda bir rastlanti sonucu bulunmustur. Phthalocyanine sézcligu naphtha ve
cyanine sOzcuklerinin Yunanca karsiliklarindan tdretilmistir. Ftalosiyanin ismi ilk kez 1933
yilinda Prof. Reginald P. Linstead tarafindan metalli ve metalsiz bilesikler ile bunlarin
trevlerinden olusan organik bilesikler sinifini tanimlamak i¢in kullaniimistir. Linstead ve
Robertson’ un ¢alismalan ile 1933-1940 yillari arasinda vyapilari aydinlatilarak
yayinlanmistir.
Cok iyi mavi ve yesil pigment 6zelliklerinin yaninda, kimyasal ve isisal olarak kararli,
kuvvetli oksitleyiciler harig, kuvvetli asit ve kuvvetli bazlara karsi ¢cok dayanikli olup
organik ¢ézlcullerle suda ¢éziinmeme Ozellikleri vardir.
Uzun yillar boyar madde olarak kullaniimalarinin yanisira son on yildir yogun bi¢imde
Uzerinde calisilan bilesiklerdir. Yeni uygulama alanlarn igin, farkli &zellikler tagiyan
ftalosiyaninler o6zellikle son zamanlarda arastiriimis ve basarili pratik uygulamalar
gergeklestiriimistir. Fotokopi makinalarinda fotoiletken eleman, kimyasal sensoérlerde
sensor aktif madde, kanser iyilestirme ve tip alanindaki diger uygulamalarda fotodinamik
eleman, lazer boyalari, kiukurtli gaz atiklari kontrol etmede, doymamis hidrokarbonlari
disik sicaklikta yukseltgemede ve benzinin oktan sayisini artirmada katalizér olarak
uygulamalari vardir. Ayrica elektrokromik goérintl cihazlarinda, bilgisayarda optik
okunan-yazilan diskler ve ilgili veri depolama sistemlerinde, sivi kristal renkli ekran
uygulamalarinda ve fotovoltaik hiicre elemanlari gibi kullanim alanlari vardir. Bu
bilesikler, bulunuslarindan ve yapilarinin aydinlatiimasindan sonra bir arastirma konusu
olarak gercek bir basari kazanmigtir. Zengin koordinasyon kimyalar ile yuksek teknoloji
uygulamalari i¢in belirli 6zelliklerde Urlnler tasarlayip sentezlenmeleri mUmkunddr. Ayrica
elektronik karakterleri ve genis Tr-sistemleri periferal metal koordinasyonu ile
birlestiriimesi, yeni spektroskopik, magnetik ve elektronik &zellikli komplekslerin
hazirlanmasina izin verir.
Bu galismanin amaci, substitlent olarak karboksil grup igeren iceren Zn(ll) ve Mg(ll)
simetrik ftalosiyanin tlrevleri hazirlamaktir. Baglangic maddeleri ticari olarak bulunabilen
3,4-dihydroxyphenethylamine, rezorsinol ve katekol ile 4-nitro-1,2-disiyano benzenden
edilen Gg¢ farkh ftalodinitril bilesigi ve iki metal tuzuyla olan reaksiyonundan simetrik
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cofacial ftalosiyaninler elde edilecektir. Bu Urtnler yaygin organik solventlerle yikanacak
ve silika jel Uzerinden kolon kromatografisi ile temizlendikten sonra oOnerilen yapilari
UVIVIS, FT-IR, ICP, MS, 'H NMR, C NMR ve elementel analiz yontemleriyle
karakterizasyonu yapilacaktir. Daha sonra elde edilen bilesiklerin elektrokimyasal,
fotofiziksel ve elektriksel iletkenlik ve buna bagl 6zellikleri arastirilacaktir.

Bu proje, 2012-2014 yillari arasinda proje ekibiyle iki yilda tamamlanacaktir.

SUMMARY

Macrocycle compunds are the compounds that contain a minimum of 9 members
and 3 heteroatomes. Phthalocyanines, which are one of the coordination compounds
containing macrocycles ligands, were discovered by accident at the beginning of the 20"
century. The word ‘phthalocyanine’ is derived from the combination of Greek words
‘naphtha’ and ‘cyanine’. It was first used by Prof. Reginald P. Linstead in 1933 for
describing metal and metal-free compounds and their derivative organic compounds. The
works of Linstead and Robertson about the structure of phthalocyanines were published
between 1933 and 1940.

Besides phthalocyanines’ blue and green pigment properties, they have an outstanding
stability against light, excessive heat, strong acids and alkalis other than strong oxidation
agents, and are insoluble in some organic solvents and water.

In the last decade, the synthesis and study of new phthalocyanines with functional
substitutes has grown impressively. Lately, various properties for new applications have
been researched and some successful practices have been undertaken. They have been
used as photoconducting agents in photocopying machines, as sensing elements in
chemical sensors, as electrochromic display device, as photodynamic reagents for
cancer therapy and other medical applications. Other applications include using optical
computer read-write disc and related information storage systems, as laser dyes, in
liquid-crystal color display applications, in photovoltaic cell elements, as catalysts for
control of sulfur effluents, for oxidizing saturated hydrocarbons at low temperature, and
for increasing the octane rate of gasoline, etc. so phthalocyanines can find many potential
usage in industry.

After discovering and elucidation of structure, phthalocyanine compounds have gained a
real success as an object of research. The variety of coordination chemistry of
phthalocyanine complexes has encouraged researchers to synthesize tailor-made
specific product with certain properties which are required for high technology
applications.

The aim of the present work will be to synthesize novel soluble Zn(ll) and Mg(ll) cofacial
phthalocyanine derivatives. The substituted phthalodinitrils will be prepare by a
nucleophilic aromatic substitution reaction of 4-nitrophthalonitrile with  3,4-
dihydroxyphenethylamine, resorcinol and catechol. New binuclear ball-type metallopcs
will be prepare by the reaction of this phthalodinitrils with Zn(Il) and Mg(ll) metal salts.
The products will be separated by using column chromatography on silica gel and will be
washed with common organic solvents. And then, the proposed structures of the
synthesized compounds will be characterized by UV/VIS, FT-IR, 'H NMR, "*C NMR, MS,
ICP and elemental analyzes etc. methods. Finally, the obtained products will be
investigated in order to see if they have electrochemical, photophysical properties,
conductuvity properties, etc.

This project will be completed by a project team from 2012 to 2014 within two years.
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Proje No: 2012-01-02-KAP13

ENDUSTRIYEL ATIKLARDAN VE MEYVE-SEBZELERDEN FARKLI EKSTRAKSIYON
YONTEMLERI iLE DOGAL BOYARMADDE ELDESI VE GIDA-TEKSTIL ALANINDA
UYGULANABILIRLILIGI

Yrd. Dog. Dr. Giilten GETIN

Prof. Dr. Mahmure USTUN OZGUR, Ars. Gor. Dr. Fatma TURAK,
Yiksek Lisans 6grencisi Emrah CIMEN, YUksek Lisans 6grencisi Gulem YOKLAYAN

Fen-Edebiyat Fakiiltesi, Kimya Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Antosiyaninler Gzum, kiraz, vigne, cilek gibi meyvelere rengini veren(kirmizi, mor,
pembe, mavi) ayrica gesitli cicekler ve bitki koklerinde de bulunan, en iyi dogal
renklendiricilerdir. Antosiyaninlerin renkleri molekller yapilarina ve bulunduklari ortamin
pH degerine gore degisim gosterirler. Genel olarak antosiyaninler dogdal renklendiriciler
olarak kullaniimaktadir. Renk, her tirli gida ve icecegin géze ¢arpan 6zelligidir. Gidalarin
tanimlanmasi ve kalitesi hakkinda bir yargiya varmak icin birincil derecede 6nemlidir.
Gidalara eklenecek renk maddesinin bazi dzellikler tagsimasi beklenir. Rengin siddeti,
tekrar elde edilebilirligi, yiksek saflikta olmasi, toksik madde igermemesi, Uretici
tarafindan kolayca bulunabilir ve ucuz olmasi, cesitli isletme ve depolama kosullarinda
kararli olmasi bu 6zelliklerden birkagidir. Renk bakimindan kaliteli bir gida Uretebilmek
icin kullanilacak renk maddelerinin kaynagi ve elde etme yontemi glvenilir olmalidir. Bu
calismada yaban mersini, sumak meyvesi, kizilcik gibi meyveler ile gil yapragi ve
aygicegi kabugu gibi endUstriyel atiklardan dogal boyar madde olan antosiyaninin
degerlendiriimesi amaciyla flavonlarin ekstraksiyonu igin uygulanan klasik ekstraksiyon
yontemleri( Soxhlet ve reflaks), yeni ekstraksiyon yontemleri( ultrasonik ekstraksiyon ve
mikro dalga destekli ekstraksiyon) ve ayrica superkritik CO, ekstraksiyon islemi ile
ekstrakte edilecektir. Ekstrakte edilen antosiyaninlerin boyarmadde olarak kullaniimasi
durumunda maksimum boyarmadde verimi, boyama kuvveti ve stabilitenin elde edilmesi
icin optimum kosullar arastirilacaktir. Ekstraksiyon veriminin artirimasi, boyarmadde
bozunmasinin en aza indiriimesi, kisa strede ve ekonomik olarak boyanin ézitlenmesi
icin kullanilacak ekstraksiyon yoOntemlerinde solvent etkisi, ekstraksiyon siresi ve
stperkritik CO, ekstraksiyonu icin basincin etkisi gibi parametreler denecektir. Farkl
ekstraksiyon yontemleri ile elde edilen degerler karsilastirilacaktir. Antosiyaninlerin,
meyve ve sebzelere sadece renk yéninden gekicilik kazandirmadigi, beslenme ve saglik
Uzerine de yararl etkileri oldugu son yillarda yapilan galismalarla ortaya konmustur.
Ekstraksiyon sonucu elde edilen ¢ozelti yalnizca antosiyaninleri igermekle kalmayip suda
¢bzlnen tum bilesenleri (organik asitler, sekerler, polifenolik bilesikler, flavonoidler...)
icermektedir. Dolayisiyla HPLC cihazi ile analizi interfere edecek diger unsurlari elimine
etmek igin kati faz ekstraksiyon kartuslari kullanilacaktir. Saflastirma islemlerinden sonra
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ekstraklardaki antosiyanin kompozisyonlari HPLC teknigi ile saptanacaktir. Bu ¢alismada
meyve ve sebze ekstraktlarinda bulunan antosiyanin miktari ekonomik, kolay
uygulanabilen ve hemen her laboratuarda bulunabilen spektrofotometre ile tayini icin yeni
spektrofotometrik yontemler gelistirilecek ve gelistirilen bu yéntemler HPLC ydntemi ile
kiyaslanacaktir.. Gelistirilecek spektrofotometrik ydntemler, birbiriyle girisim yapan ve
birden fazla bilesik iceren meyve ve sebzeler de ekstraksiyon diginda bir 6n ayirma iglemi
yapmadan, zaman alici, pahali cihazlar gerektiren ydntemler yerine ucuz ve kolay
uygulanmalari nedeniyle bir alternatif olusturacaktir. Elde edilen ekstraktlarin sanayi
dallarinda uygulanabilirligi ekstraktlar asamasinda, ¢esitli tekstil materyalleri (yln, pamuk,
polyester, bambu lifleri...) boyanacak ve haslik testleri yapilacaktir. Ayrica gidalarda
kullanim amaci igin firin stabilite testi sonrasi peroksit tayini ve diferansiyel taramal
kalorimetre testi yapilacaktir. Elde edilen boyar maddelerin gidalarda kullanilabilirliginin
incelenmesi icin 1siya, UV 1sida, pH'ya karsi direnci ve boyarmadde Uzerine hava
oksijenin etkisi incelenecektir. Butin bu amaclar analitik kimyaya biyuk katki ve yaygin
etki saglayacaktir. Tekstil boyamalari uygulama alaninda pozitif sonuglarin ¢gikmasi, bizi
bu konuda daha genis ¢apli arastirmaya yonlendirecektir. Son yillarda gelismis Ulkelerde
bilhassa ¢ocuk giyimleri ve ¢ocuk mobilyalari i¢cin dogal materyale ve dogdal boyalara
déniis olmustur. Ulkemizde ¢ok basit boyarmaddeler bile ithal edilmektedir. Bu calismada
yalnizca kirmizi renkli boyarmaddenin eldesi gerceklestirilecek. Avrupa Birlidi Gida
Komisyonu tarafindan E-kodu ile kodlanmis her renk dogal gida boyasinin elde
edilebilecedi meyve, sebze ve bitki tlrleri Ulkemizde mevcuttur. Bu konuda calismalar
genisletilirse bu boyarmaddelerin ithaline gidilmeden Uretime katkida bulunabilecegimizi
distinmekteyiz. Gelistirilen ydontemler oncellikle laboratuarda bilinen konsantrasyonlarda
hazirlanan sentetik antosyanin standardlarina uygulanacak ve dogru sonuglarin alinmasi
durumunda incelenen materyallere uygulanack ve sonugclarin karsilastiriimasi uygun
testler ile (t ve F) yapilacaktir.
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SUMMARY

The anthocyanines where have been inside of various flowers and roots of the
plants are the best naturel substances which give their own colour (as red,pink,blue and
violet) to the fruits such as grape,cherry and sour cherry. The colours of anthocyanines
have been changed depends on the structure of their molecules and the pH values of the
media they have been inside. The anthocyanines have generally used as naturel
materials making colourfull. The colours of them are the main characteristic of each kind
of food beverage. it is very important to have data on identification and quality of foods.
The colouring materials must have some characteristics to be added to the foods. The
some of these ones are the intensity, reassurance, high purity, cheepness and non toxic
structures of the colour and also they have the other characteristics such as obtaining
easily by producer and the stability of colours for various processes, having storaging
conditions.The source and obtaining methods of the colouring materials must be
confident to produce the foods having quality depends of the colour. In this study the
classically extraction methods (soxhlet and reflax) and the new extraction methods
(ultrasonic extraction, super critic extraction, extraction technique assisted micro wave)
will be applied for the extraction of flavones and evaluation of the anthocyanines by using
some fruits and plants as natural colouring materials such as berry, sumac, cornelian,
cherry, the leaf of rose and shell of sunflower. The optimum conditions will be searched
for obtaining of maximum vyield and colouring force and stability of the colouring
substance in the case of using of anthocyanines. Some parameters as effect of the
pressure on the effect of solvent, the time of extraction and the extraction of supercritic
CO, will be examined for the extraction methods which are used by increasing of the
extraction yield and minimizing of the amount of colouring materials and the extraction of
paint economically in the short time. The data which is obtained with the different
extraction methods will have been compared. The anthocyanines are not only the
attractive by means of their colour for fruits and vegetables but they have useful effects
on nutrition and health according to the studies which are recently realised. The solutions
which is obtained at the end of the extraction is not only confirm the anthocyanines but
they consist of the all constituents where are soluble in water such as organic acids,
glycoses, poly phenolic compounds and flavonoids. Thus the solid phase extraction
cartridge has been used to eliminate the other effects causing interferation for the
analyse by HPLC.

The constituents of anthocynanines in extracts will be determined by HPLC
method after purification procedures. The validation of methods which is obtained with
each method will be applied by comparing the results. By the way the spectrophotometric
methods which is economic and applicable easily have been improved with a
spectrophotometer that this kind of devices are taken place in almost most of laboratory
for the determination of anthocyanines where have been in fruits and vegetables. This
method has been compared by HPLC method. The spectrophotometric methods will have
been developed as an alternative method with their applications easly instead of the time
consuming and expensive instruments. This method is applied without a preseparation
method for fruits and vegetable samples comprising constituents more than a few that
they have contamination effect. The various textile materials such as wool, cotton,
polyester, bamboo fibers will have been painted with the extracts in industrial area and
some testes will be applied. Also the determination of peroxide will be realised after the
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tests of the oven stability and differential scanning calorimeter to aim to using in foods.
The resistance of colouration materials where have been in foods will be examined on the
heat, the radiation of UV, pH and the effect of the air oxygen. The all of these purpose will
provide the high contribution and a common effect for analytical chemistry The positive
results to be had will be oriented us for more comprehensive investigations on the
application area of the textile painting. The natural materials and paints have especially
been used recently in child textile and child furnitures in developing countries. Even the
simple colouration materials have been imported in our country. In this study the
obtaining of only red colouring materials has been realised. The species of fruits and
vegetables and plants having every colours are existed to be obtained natural food paints
that they are labelled with an E-code by European Union of Food Committee. We have
considered that we have had a contribution on production of colouring substances with
the expanding of the studies interest in this subject. The developing methods will priority
have been applied for synthetic anthocyanine standards which is prepared in known
concentrations and in the case of taking correct results they will have been applied for
materials to be examined and the comparison of results will be realized with
appropriate testes as t and F.
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Proje No: 2012-01-03-DOP01
BANACH LATISLERLE VE RIESZ UZAYINDA OPERATORLER
Prof. Dr. Omer GOK
Doktora Ogrencisi Sebnem PESTIL,
Fen-Edebiyat Fakiiltesi, Matematik Bélimu

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Banach drgulerde ve Riesz uzaylarinda énemli konulardan bir taneside topolojik
olarak dolu merkeze sahip
oldugudur.Topolojik olarak dolu merkeze sahip  Banach 6rgusinin Ozelliklerini
inceleyecegiz.
Bir vektor o6rgusinin merkezi birim operatorin iki ¢arpimi arasinda kalan linear
operatoérlerden

olugmaktadir.Bir E Banach érgisiinde her x,y € Eicin 0 < x < y, saglayan Z(E)’de

T,y = x olacak sekilde bir (7,) dizisi bulunabiliyorsa E Banach érgiisiiniin merkezini

topolojik olarak dolu olarak adlandiririz.Birgok matematikgi merkezi genisletebilmek igin
teoremler sunmustur ve bir yere kadar genisletilebilmistir.Biz projemizde Banach lattice
Uzerindeki merkezcil operatdrleri kullanarak daha ileri asamalara genisletecegdiz.Bir
Banach o6rgusunidn dualinin merkezinde ¢alisacagiz.Bir Banach &rgusunin dualinin
merkezinde bir merkezcil operator tanimlayacagiz ve 6zelliklerini inceleyecegiz. Dedekind
complete ya da Dedekind a-complete  Banach o&rgllerde merkezcil operatoérleri
gelistirecegiz. Z(E) = C(K)arasindaki ilskiden Z(E') = C(K)arasindaki iligki
olusturulacak. Merkezdeki operatorlerin eslenikleri Uzerine ¢alisilarak merkezdeki
operatorlerin eglenikleri ile dual uzayin merkezindeki operatérleri Banach érgl tzerinde
gelistirecegiz.

Z(E')ve Z(E)*arasindaki iligkiler incelenecek ve yeni iligkiler kurulacak. Banach
orguniin merkezinde merkezi gelistirecek yeni bir operator olusturulacak.
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SUMMARY

One of the important subjects of Banach lattice and Riesz spaces is i1t has
topologically full center. We will

examine the properties of Banach lattice with topologically full center. The centre Z(E)
of a vector lattice E consists of those linear operators on E which lie between two
multiples of the identity. That is,ithere is A € R* such that —Ax < Tx < Ax for all
xe E" We call the centre Z(E) of a Banach lattice E topologically full whenever

0<x<y, x,y€E" there is a sequence (T,) in Z(E) such that 7y — x. Many

mathematicians to extend the centre presented theorems and they have extended related
theorems to some extend.Central operators on Banach lattice we use in our project will
extend more

advanced stages.We will try center of the dual of a Banach lattice and will define a central
operator.We will develop central operators of Dedekind complete and Dedekind o-
complete Banach lattice. Formed Z(E') = C(K)from the relation Z(E)= C(K).By
working on the adjoints of central operators will be developed with central operators of
the dual space on Banach lattices.New relationships will be examined and determined
the relationship between Z(E')and Z(E)*then created a new operator in centre to

develop the center of Banach lattices.
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Proje No: 2012-01-03-YLO01
BAZI DEGISMELI OLMAYAN HALKALAR UZERINDE TANIMLI DEVIRLi KODLAR
Prof. Dr. irfan SIAP
Yiiksek Lisans Ogrencisi Fatmanur GURSOY
Fen Edebiyat Fakliltesi, Matematik Bolimdi

Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.05.2013
OZET

Degismeli olmayan halkalar Uzerinde tanimli devirli kodlarla ilgili yapilan
c¢alismalarda skew polinom halkalari ve Galois halkalari kullanilarak devirli kodlarin
genellemesi yapillmis ve cebirsel yapilari agiklanmigtir.

Bu projede deg@ismeli olmayan Fq +qu halkasi Uzerinde tanimli skew devirli
kodlarin cebirsel yapisi ve duallerinin yapisi incelenip daha iyi parametrelere sahip yeni
kodlar bulmak icin arastirma yapilacaktir.

Skew devirli kodlar ile skew QC kodlar arasindaki iliskiden yararlanilarak Fq +qu
Uzerinde tanimh skew QC kodlarin yapisinin incelenmesi planlanmaktadir. QC devirli

kodlarin yapisi olusturulduktan sonra, bu aile iginden iyi parametrelere sahip kodlar i¢in
bilgisayar destekli arastirma yapilacaktir.

SUMMARY

The main goal of this project is to generalize the theory of skew cyclic codes
which is originally introduced over finite fields. Recently, some generalizations over
Galois rings are also being studied. Here, we introduce and study skew cyclic codes over

the ring Fq +qu. Further, we are going to study their duals and algebraic properties.
Meanwhile, some search for good codes obtained via this ring will be one of the goals of
this project. Finally, we are also going to introduce and study the algebraic structure of

skew quasi cyclic codes over this ring and some computer aided search for good codes
of this family will be conducted.
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Proje No: 2012-01-03-YL02
BULANIK ESNEK GAMMA HALKALARI
Dog. Dr. Bayram Ali ERSOY
Yiiksek Lisans Ogrencisi Serkan ONAR
Fen Edebiyat Fakiiltesi, Matematik Bolimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Molodtsov tarafindan ortaya atilan esnek kime teorisi belirsizliklerle basa ¢ikmak
amaciyla etkili bir matematiksel arag gorulip pek ¢ok arastirmacinin dikkatini gekerek bu
konu ile ilgili genis kapsamda g¢alismalar yapilmistir. Bu teori, bircok farkli alanlarda
uygulanmistir. Oyun teorisi, islem arastirmalari, strekli diferansiyellenebilir fonksiyonlar,
olasilik 6l¢im teorisi, Rieman integrasyonu, karar verme problemi vb. alanlarda bulanik
esnek kiime teorisi kullanilarak bagarili sonuglara imza atilmigtir.

Bu proje calismasinda d6ncelikle bulanik esnek kime kavrami Uzerinde temel
bilgiler verilecek. Ardindan bulanik esnek kime kullanilarak bulanik esnek gamma halka
kavrami verilecek. Sonra bulanik esnek gamma halka tanimi verilip, bu kavram Uzerinde
kesisim birlesim, AND , OR operatoérleri uygulanip bazi 6zellikler verilerek genellestirme
yapilacak. Ayrica bu kavram Uzerinde bulanik esnek gamma ideali gibi cesitli cebirsel
yapilar tanimlanarak, bu yapilar ilgili érneklerle gésterilecek. Son olarak, bulanik esnek
gamma halka homomorfizmasi tanimi yapilarak bu tanim ile ilgili homomorfik gorinti ve
ters gorinti yapilari verilerek ilgili yapilar ve &zellikler d6rneklerle desteklenerek
gOsterilecektir.

SUMMARY

Soft set theory, proposed by Molodtsov, has been regarded as an effective
mathematical tool to deal with uncertainities, has been extensively studied by many
authors. This theory has been applied to many different fields such as function
smoothness, Riemann and Perron integration, measurement theory, game theory,
decision making. Maji et al pointed out several directions information systems etc. which
contain uncertainities. They also analised several operations on the theory of soft sets.

In this paper, basic information about the fuzzy soft set has been given the firstly.
Then, we attempt to study fuzzy soft ring theory by using fuzzy soft sets. We introduce
fuzzy soft rings generated by fuzzy soft sets, by using some algebraic operator
intersection, union, AND ve OR on this structure and generalize to give some properties
of them. We will study definition of fuzzy soft ideal and derive some results on them and
show examples related to this structure, respectively. Consequently fuzzy soft gama ring
are introduced and homomorphic image and inverse image are given and illustrated by
many examples.
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GINKO EKSIK KOSULLARDA YE'I_'i$TiRiLMi$_ HORDEUM SPONTANEUM'DAN
KURULMUS SSH KUTUPHANESINDEN SEGILEN CDNALARIN MOLEKULER
ANALIZLERI

Yrd. Dog. Dr. Senay VURAL KORKUT
Yilksek Lisans Ogrencisi Bahar ISIK
Fen - Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Ginko, farklhi canh tdrlerinden izole edilmis 400’den fazla enzimin ve proteinin
onemli bir bilesenidir. Bunlarin arasinda karbohidrat, yag, protein ve niukleik asitler gibi
metabolitlerin sentez ve yikim reaksiyonlarini katalizleyen enzimler, ayrica replikasyon,
transkripsiyon ve translasyonda gorev alan protein ve enzimler sayilabilir.

Cinko elementi tium canlilar icin gelisme, blyime ve farklilasmada onemli bir
mikrobesindir. Bu nedenle ginko eksikligi cok sayida bozukluga yol agmaktadir. Ornegin,
¢inkonun az oldugu kosullarda yetisen bitkilerde klorosis, yaprak boyutunda kiglime,
bitki gévdesinde incelme ve kisalma gibi bozukluklar gériimektedir. Memelilerde ise,
ginkonun yetersiz oldugu bir beslenme sekli anemi, savunma sistemi bozukluklari,
gelisimsel problemler ve tetrogenese yol agmaktadir. Ayrica, membranlarda hasar,
hormon dengesinin bozulmasi gibi fizyolojik ve biyokimyasal etkilerde gorilir. Bu
nedenlerle, hicrede c¢inko dizeylerini iyi bir sekilde kontrol eden beklenmeyen
eksikliklere veya fazlaliklara aninda tepki olusturan mekanizmalar gelismistir. Model
Okaryotik organizmalarda yapilan galismalarda bu tepkinin ve g¢inko eksikliginin bu
mineralin alinimini, dagitimini ve depolanmasini yénlendiren genleri indukledigi ve dnemli
bilesenlerinin transkripsiyon dizeyinde ¢alistigi bulunmustur.

Tdm dinyada yaygin bir saglik problemi olan ¢inko eksikliginin giderilmesi icin
eksik oldugu bilinen tarim alanlarinda bu strese dayanikl bitkiler yetistirilmelidir.
Tahillarda ve diger bitki turlerinde ¢inko alim etkinligi bakimindan genotipik varyasyonlar
vardir. Bu varyasyonlar c¢inkonun alimi, tasinimi ve depolanmasinda goérev alan
proteinleri kodlayan genlerin farkli anlatimindan kaynaklanmaktadir. Bunun igin,
bélimumuzde, cinko eksikliginin belirleyicisi olan genlerin izolasyonlari igin ydratilen
projeler kapsaminda Ulkemiz topraklarina iyi adapte olmus Hordeum spontaneum model
bitki olarak secilmistir. Bu bitkinin, yaprak, gévde ve kdk RNA’lari kullanilarak, toplam
5808 tane klon igeren 3 ayri baskilayici ¢ikarim kitiphanesi kurulmustur. Bunlardan 960
yaprak klonunun ve 384 tane de kdk klonunun dizin analizleri yaptinimigtir.

Onerilen projede, baskilayici ¢ikarim kiitiiphanesinden elde edilen 700 govde
klonunun dizin analizinin yaptirilarak biyoinformatik analizlerin tamamlanacaktir. Bunlarin
daha 6nce belilenmis olan yaprak ve kok klonlariyla karsilastiriimalari yapilacaktir.
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SUMMARY

Zinc (Zn) is an essential component of over 400 enzymes and proteins. Zinc
plays a fundamental role in several critical functions in living cells protein, carbohydrate
and lipid metabolisms, replication, transcription and translation, structural and functional
integrity of biomembranes.

Zinc (Zn) is an important micronutrient for all organisms in growth, development
and differentiation. Therefore, Zn-deficiency causes many disorders. For example, in
plants grown under low Zn conditions the general symptoms are stunting of shoot, curling
and rolling of young leaves, death of leaf tips and chlorosis. In mammals low Zn in
nutrition causes anemia, disorder of immunity and growth problems. In addition, it is
observed that some physiological and biochemical effects ocur such as damage in
membranes and defects on hormones homeostasis.

Therefore, living cells evolved some mechanisms that control zinc levels and
respond to unexpected deficiency or excess of zinc. In model eukaryotic organisms it is
studied that Zn deficiency induces genes which control uptake, translocation and storage
of Zn and essential components of this reaction are controlled at transcription levels.

The plants that are resistant to Zn-deficiency should be cultivated to eliminate
Zn-deficiency as a worldwide health problem. Cereals and other plants species have
some genotypic variation in Zn-uptake efficiency. These variations cause differential
expression of genes and coding proteins used in uptake, transport and storage of Zn.
Therefore, Hordeum spontaneum which is well adapted to Turkey’s zinc-deficient soils is
selected as a model organism for isolation marker genes of Zn-deficiency. In our previous
projects 3 different SSH library, including about total 5808 clones, is constructed using
RNAs extracted from leaf, stem and root of Hordeum spontaneum. Sequence and
bioinformatics analysis of 960 leaf and 384 stem clones were completed.

In the proposed project, sequence and bioinformatics analysis of 700 stem clones
will be performed. Furthermore, the information obtained from these clones will be
compared to that of leaf and root clones.
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KEI_VIOENZiMATiK REAKSIYONLARLA DiIHYDROBENZOFURANONE VE
DiIHYDROINDOLONE TUREVLERININ ENANTIOSELEKTIF HIiDROLIZi

Yrd. Dog. Dr. Zerrin CALISKAN
Yiiksek Lisans Ogrencisi Tugba DAYIOGLU
Fen - Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Dihidrobenzofuran, benzofuran ve indol yapisindaki bilesikler dogal Urlnlerde

yaygin olarak bulunmaktadirlar. indol ve benzofuran tlrevleri iceren dogal bilesikler
stereomerkez tasidiklari igin asimetrik sentezde olduk¢a dnemlidirler.
Benzofuranone  tlrevleri  antillser, antidepresant, antibakteriyel, antifungal,
antiinflamatori, antibiotik ve antikanser gibi dnemli biyolojik aktiviteler gostermektedirler.
indol tirevleri ise pindaloliin anahtar ara (riin olmasinin yanisira antienflamatori ve
leukotin gibi énemli biyolojik aktiviteler gdstermektedirler. insan sagligi tizerinde olumlu
etkileri saptanan ilag 6ncl ve ara maddeleri olan indol tlrevleri, a-hidroksi ketonlar,
benzofuran tlrevleri gibi bilesiklerin kiral olarak eldesi ya da Urinlerin enantiomerik olarak
saflastirilmasi, ilag sanayiinde giderek artan bir ilgi gérmektedir.

Bilindigi gibi a-hidroksi ketonlar, biyolojik olarak aktif dogal Grtnlerin asimetrik
sentezlerinde yapi birimleri olmalari sebebiyle, endlstri ve akademik ¢alismalar
agisindan ¢ok buyuk bir 5nem tasimaktadirlar.

FDA'nin verilerine goére tek-enantiomer formundaki kiral ilaglarin dinya
piyasasindaki degeri giderek artan bir egilim gostermektedir. Amacimiz hedef bilesiklerin
enantiomerikge saf olarak elde edilmesidir.

Kimyasal segicilik, regiosegicilik ve enantiosegicilik géstermesi enzim katalizli
reaksiyonlarin dnemini arttirmaktadir. Calismamizda, ucuz ve kolay bulunabilir olmalari,
¢ok genis bir substrat araligi icin ylksek enantiyosegicilie sahip olmalari ve organik
¢bzicllerde yuksek dayaniklilik gosterebilmelerinden dolayr lipaz enzimleri
kullanilacaktir.

Bu calismada zor metodlarla sentezlenen oncu ilag hammaddelerinin  ylksek
enantiomerik saflikta, biyoteknolojik ve kimyasal yontemlerle, ylksek verim ve segicilikte
lipaz enzimleri ile sentezlenmeleri planlanmaktadir.
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SUMMARY

Dihydrofuranone, benzofuranone and indole compounds are presenses
extensivelyin natural products. Natural compounds including indole and benzofuran
derivates are very important in asymmetric synthesis, since these type of derivatives
contain stereocenter in their structures. Benzofuranone derivatives exposes important
biological activities such as antiulcer, antidepressant, antibacterial, antifungal,
antiinflamatori, antibiotic and anticancer. The indole and furan skeletons are privileged
scaffolds in medicinal chemistry, and they have been widely found in natural products
and therapeutic agents. Indole derivatives demonstrates important biological activities
such as antiinflammatory and leucotin in addition to being key intermediate of pindalole.
Chiral synthesis and enantiomerically pure products of precursor and intermediate drugs

such as indole derivates, a-hydroxy ketones and benzofuran
derivates represents promising important positive effects on human healthin drug
industry.

Chiral a-hydroxy ketones are important structural units in many biologically active
natural products. Recently they have been used as convenient building blocks in organic
synthesis. Consequently, numerous studies have aimed at their stereoselective
synthesis.

According to FDA'’s data, the single enantiomer drug segment is an important part
of the overall pharmaceutical market. The target of our study is to obtain enantiomerically
pure compound.

Enzyme catalyzed reactions are being more important for showing chemo-, regio-
and eantioselectivity. In this study, lipase enzymes wiil be used for their properties such
as being commercially avaible, large substrat range from having high enantioselectivity
and showing high durability in organic solvents.

In this study, robust synthetised drug precursor compounds planned to obtain in
high enantiomerical purity, yield and selectivity with biotechnologic and chemical methods
by using lipase enzymes.
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Proje No: 2012-01-07-YLO03

BAZI APIACEAE FAMiLYA_SI_BiTKiLI_ER_iNiN YAG ASITLERI PROFILININ VE
BIYOAKTIVITELERININ ARASTIRILMASI

Prof. Dr. Nezhun GOREN

Yiksek Lisans Ogrencisi Nilgiin Sultan KARAKAS
Fen-Edebiyat Fakiiltesi, Molekdiler Biyoloji ve Genetik Bélimdi

Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2013
OZET

Bitkilerden bilimsel arastirmalar sonucunda pek c¢ok yeni ilag hammaddesi
kazanilmistir. Bugun recetelere giren ilaclarin ise %25'i bitkilerden turetilmistir. Dinya
piyasalarinda satiimakta olan 50 kadar kanser ilaci vardir ve dogal Urlnlerden
kaynaklanan ilaglar, onaylanmis drlnlerin yaklasik 1/3’i kadardir. Cok zengin olan Turkiye
Florasi ayni zamanda ¢ok zengin sekonder metabolit cesitliligine isaret etmektedir. Bu
durum Turkiye’de bitkilerden ilag hammaddesi elde edilebilirlik olasiligini bir hayli
ylikseltmekte' ve hem bilimsel hem de ekonomik agidan bu tip calismalarin yapilmasi
gerekliligini ortaya ¢ikarmaktadir.

2008 Yilinda Sivas, Erzincan, Gumughane, Trabzon ydrelerinden toplanan
Apiaceae familyasi bitkilerinden Bupleurum rotundifolium, Ferulago longisitylis,
Hippomarathrum microcarpum, Ferulago setifolia, Ferula orientalis ‘in hekzan, ekstreleri
hazirlanmis bulunmaktadir. Bu ekstrelerin yag asitleri kromatografik ve spektral
yontemlerle tayin edilecek ve ekstrelerin antimikrobiyal, sitotoksik ve insektisit aktiviteleri
aragtirilacaktir. Yeni maddelerin bulunmasi halinde bunlarin molekiler yapisi spektral
yontemlerle, gerekirse turevlendirme reaksiyonlari yapilarak aydinlatildiktan sonra
antimikrobiyal, sitotoksik ve insektisit aktiviteleri arastirilacaktir.

SUMMARY

Lots of novel, clinically active drugs were gained by means of scientific research

on medicinal plants. Today, approximately 25% of all prescription drugs are derived from
plants. There are about 50 commercially available anticancer drugs, and the drugs based
on natural products represent almost 1/3 of these total approved agents. The huge
diversity of the Turkish flora indicates the very high diversity of secondary metabolites’.
Rich biodiversity, availability, and the high pharmaceutical potential of the flora of Turkey
make it an ideal candidate for a screening and bioassay-guided research program and of
great utility for related industries.
Bupleurum rotundifolium, Ferulago longisitylis, Hippomarathrum microcarpum, Ferulago
setifolia, Ferula orientalis (Apiaceae) were collected from Sivas, Erzincan, Gimushane,
Trabzon districts. The plants were extracted with hexane. In this study fatty acids of the
hexane extracts of the plants will be evaluated for antimicrobial, cytotoxic and insecticidal
activities and their fatty acid profiles will be displayed by means of GC-MS method. In
case of obtaining new fatty acid(s), their structure(s) will be identified by means of
chromotographic and spectral methods. Then they will be evaluated for biological
activities mentioned above.
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BAZI ASTERACEAE _FAMiLY_A_SI BiTKi_LI_ERiNiN YAG ASITLERI PROFILINIiN VE
BIYOAKTIVITELERININ ARASTIRILMASI

Prof. Dr. Nezhun GOREN

Yiiksek Lisans Ogrencisi Gizem Sénmez
Fen-Edebiyat Fakiiltesi, Molekdiler Biyoloji ve Genetik Bélimdi

. Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2013
OZET

Bitkilerden bilimsel arastirmalar sonucunda pek c¢ok yeni ilag hammaddesi
kazanilmistir. Bugun recetelere giren ilaclarin ise %25'i bitkilerden turetilmistir. Dinya
piyasalarinda satiimakta olan 50 kadar kanser ilaci vardir ve dogal durlUnlerden
kaynaklanan ilaglar, onaylanmis drlnlerin yaklasik 1/3’i kadardir. Cok zengin olan Turkiye
Florasi ayni zamanda ¢ok zengin sekonder metabolit cesitliligine isaret etmektedir. Bu
durum Turkiye’de bitkilerden ilag hammaddesi elde edilebilirlik olasiligini bir hayli
ylikseltmekte' ve hem bilimsel hem de ekonomik agidan bu tip calismalarin yapilmasi
gerekliligini ortaya ¢ikarmaktadir.

2008 Yilinda Sivas, Erzincan, Gumughane, Trabzon ydrelerinden toplanan
Astereaceae familyasi bitkilerinden Centaurea pyrrhoblephora, Centaurea polypodiifolia,
Achillea biserrata, Senecio cilicius, Sonchus palustris ‘in hekzan, ekstreleri hazirlanmig
bulunmaktadir. Bu ekstrelerin yag asitleri kromatografik ve spektral yontemlerle tayin
edilecek ve ekstrelerin antimikrobiyal, sitotoksik ve insektisit aktiviteleri arastirilacaktir.
Yeni maddelerin bulunmasi halinde bunlarin molekiler yapisi spektral yéntemlerle,
gerekirse turevlendirme reaksiyonlari yapilarak aydinlatildiktan sonra antimikrobiyal,
sitotoksik ve insektisit aktiviteleri arastirilacaktir.

SUMMARY

Lots of novel, clinically active drugs were gained by means of scientific research

on medicinal plants. Today, approximately 25% of all prescription drugs are derived from
plants. There are about 50 commercially available anticancer drugs, and the drugs based
on natural products represent almost 1/3 of these total approved agents. The huge
diversity of the Turkish flora indicates the very high diversity of secondary metabolites’.
Rich biodiversity, availability, and the high pharmaceutical potential of the flora of Turkey
make it an ideal candidate for a screening and bioassay-guided research program and of
great utility for related industries.
Centaurea pyrrhoblephora, Centaurea polypodiifolia, Achillea biserrata, Senecio cilicius,
Sonchus palustris (Asteraceae) were collected from Sivas, Erzincan, Gumushane,
Trabzon districts. The plants were extracted with hexane. In this study fatty acids of the
hexane extracts of the plants will be evaluated for antimicrobial, cytotoxic and insecticidal
activities and their fatty acid profiles will be displayed by means of GC-MS method. In
case of obtaining new fatty acid(s), their structure(s) will be identified by means of
chromotographic and spectral methods. Then they will be evaluated for biological
activities mentioned above.
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Proje No: 2012-01-07-GEP01

ZEYTIN (OLEA EUROPAEA) B GLUKOZIDAZ GENINiN PROMOTOR
BOLGESINDEKI “CiS-ACTING” ELEMENTLERIN BELIRLENMESI

Dr. Giinseli KURT GUR
Yrd. Dog Dr.Senay VURAL KORKUT, Yrd. Dog Dr. Nehir OZDEMIR OZGENTURK
Fen Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Bolimii
Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2014
OZET

Zeytin (Olea europaea L.), cok eski dénemlerden bu yana Akdeniz havzasinda
yetistirilen ve boélge halkiyla ekonomik, sosyal ve kiiltlirel olarak batlinlesmis uzun émdarla
bir bitkidir. Laboratuarimizda daha 6énce yapilan g¢alismalarda zeytin bitkisinden (Olea
europaea L. Cv. Gemlik) yaprak ve meyve ornekleri kullanilarak olusturulan iki cDNA
kitiphanesinin taranmasi sonucunda zeytin icin EST (Expressed Sequence Tags )
koleksiyonu olusturulmustur. EST kolleksiyonunda c¢ok onemli  biyoteknolojik
uygulamalari bulunan - glukosidaz enzimini kodlayan gene ait birkag kismi klon ve bir
contig bulunmustur. Literatirde zeytinde {- glukosidaz enzimini kodlayan genin
klonlanmasina ait bilgi bulunmamakla birlikte ilk kez grubumuz tarafindan yuratilmekte
olan bir projede B- glukosidaz geninin klonlanmasi ve heterolog olarak Pichia pastoris
mayasinda Uretim ¢alismalari yapiimaktadir.

Promotor bolgesi gen ekspresyonunun baslatilabilmesi ve regulasyonunun
yapilabilmesini saglayan DNA dizisi olup, literatiirde zeytinde (- glukosidaz enzimini
kodlayan genin promotor bélgesine ait bir bilgiye de rastlanmamistir. Bu ¢alismada [3-
glukosidaz geni promotor bodlgesi, zeytin yapraklarindan izole edilen genomik DNA’dan
SEFA-PCR (Self formed adaptor PCR) ydntemiyle g¢ogaltilacaktir. SEFA-PCR yontemi
icin tam boyda B- glukosidaz geni dizi bilgisine dayanarak, genin yukari boélgesinde
ilerlemeyi saglayacak sekilde primerler tasarlanacaktir. Cogaltilan parcanin dizi analizi
sonucunda promotor bdlgesindeki diizenleyici elementler belirlenecek ve bu elementlerin
proteinle etkilesimi EMSA (Electrophoretic mobility shift assay) yontemi kullanilarak
belirlenecektir.
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SUMMARY

Olive is a longevous tree that has been cultivated from the ancient times in the
Mediterranan basin and it integrates economically, socially and culturally the inhabitants
of the region. In the previous projects of our group, two cDNA libraries were constructed
from young olive leaves and fruits and screened to obtain an olive ESTs (Expressed
Sequence Tags) collection. Partial clones and a contig for 3- glucosidase were found in
the constructed EST collection. In the other ongoing project of our group, studies on the
molecular cloning of the B- glucosidase encoding cDNA and its heterologous expression
in the yeast Pichia pastoris has been accomplishing for the first time.

Promotor region of any gene is the essential DNA sequence for the initiation and
regulation of the transcription. Since, there has not been reported any promotor sequence
of the B- glucosidase gene from olive in the literature, we have aimed at the amplification
of the flanking DNA region by SEFA-PCR method using isolated genomic DNA from olive
leaves. Gene specific primers will be designed, based on the known sequence of the 5’-
end of the B- glucosidase cDNA and used for the chromosome walking. Transcriptional
regulatory elements of the promotor region will be determined following to sequencing
and electrophoretic mobility shift assay (EMSA) will be employed to monitor the
interaction of those elements with the protein extracted from olive leaves.
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Proje No: 2012-01-07-KAP01

ZEYTIN (OLEA EUROPAEA) EST KOLLEKSIYONUNDAN SEGILEN B GLUKOZIDAZ
GENININ MOLEKULER ANALIZi VE PICHIA PASTORISTE EKSPRESYONU

Yrd. Dog. Dr. Nehir OZDEMIR OZGENTURK

Yrd. Dog. Dr. Senay VURAL KORKUT, Ars. Gor. Dr. Glnseli KURT GUR,
Ars. Gor. Dr. Emel ORDU, YUksek Lisans Ogrencisi Gizem CAVUSOGLU DOLMA,
Ars. Gor. Dr. Esra YUCA

Fen Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Bdlimdii
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02
OZET

Zeytin (Olea europaea) Akdeniz bdlgesinde yaygin tarim alanlarinda yetistirilen,
dinyada kabul géren yuksek kalite 6zelliklerine sahip ve ticari dnemi buyuk bir Grindar.
Laboratuarimizda daha 6nce yapilan calismalarda zeytin bitkisinden yaprak ve meyve
ornekleri kullanilarak iki cDNA kdtuphanesi kurulmustur. cDNA kutiphanelerinden
tesadufi segilen 3840 adet klon orneklerinin dizi analizleri yapilarak zeytin igin EST
(Expressed Sequence Tags ) koleksiyonu olusturulmustur. Bu ¢alisma sonucunda elde
edilen gen dizilerinin Phred/Phrap, CAP3 programi ile contigler olusturulmustur. Ayrica
BLAT2GO programi ve BLAST benzerlik analizleri ile klonlarin olasi fonksiyonlari
belilenmistir.

EST kolleksiyonunda biyoteknolojik 6nemi olan genlerin varligi arastirimis ve
bircok gen bulunmustur. Bunlardan biri - glukosidaz enzimi kodlayan gendir. EST ler
bilinmeyen genlerin tanimlanmasi ve yerlerinin tespit edilmesinde, gen ekspresyonu ve
regllasyonu hakkinda veri toplanmasi ve gen haritalarinin olusturulmasi konusunda bize
cok onemli bilgiler vermektedir. Ancak ileri molekller analizler icin tam uzunlukta (full
length) cDNA’larin elde edilmesi gerekir.

- glukosidaz  enziminin ¢cok Onemli biyoteknolojik uygulamalari oldujundan
ileri calismalar icin EST kolleksiyonunda bulunan R- glukosidaz geni secilmistir. EST
kolleksiyonunda [3- glukosidaz geninin bir ka¢ tane kismi klonu bir de contigi vardir. Tam
uzunluktaki geni cogaltmak icin RACE (Rapid Amplification of cDNA Ends: cDNA
uclarinin hizh ¢ogaltimi) yéntemi kullanilacaktir. RACE ydntemi icin EST ve contig dizin
bilgisinden yola ¢ikarak primerler tasarlanacaktir. Tam uzunlukta cDNA elde edildidinde
bunun protein kodlayici bélgesi Picia ekspresyon vektorl igersine klonlanacak ve protein
ekspresyonu gercgeklestirilecektir.
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SUMMARY

Olive (Olea europaea) is an economically important product and have high
quality properties, which was widely grown in the Mediterranean region. In our previous
projects, two cDNA libraries were Constructed from young olive leaves and fruits. 3840
clones were selected randomly from the libraries and sequenced to obtain an olive ESTs
(Expressed Sequence Tags) collection. Contigs were generated from some clones
using Phred/Phrap CAP3. In addition similarity searches were performed using
BLAT2GO and BLAST. All bioinformatics analysis gave information about the possible
roles of gene sequences.

We searched for the genes which can be amenable for biotechnological
applications in the EST collection and found several genes one of which shows very high
similarity to the genes encoding R- glukozidase. ESTs give valuable information for the
identification and location of unknown genes, their expression and regulation patterns
and they also help to create gene maps, for some clone full length cDNAs must be
obtained for further molecular analysis.

R-glukozidase enzymes have been found to have important biotechnology
applications therefore the gene encoding R-glucosidase from EST collection is selected
for further studies. There are partial clones and a contig for - glucosidase. We will
amplify full length gene using RACE (Rapid amplification of cDNA ends) method. The
primers will designed using sequence information obtained from the contig and ESTs.
Once full length cDNA obtained coding region will be inserted into Pichia expression
vector and the protein will be expressed in Pichia.
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Proje No: 2012-01-07-KAP02

ORGANIK KOSULLARDA YETISTIRILMiS FASULYEDE (PHASEOLUS VULGARIS L.)
ANLATIMI ARTAN GENLERIN SSH YONTEMIYLE iZOLASYONLARI

Yrd. Dog. Dr. Senay VURAL KORKUT

Yrd. Dog.Dr. Nehir OZDEMIR OZGENTURK, Ars. Gér. Dr. Esra YUCA,
Ars. Gor. Dr Emel ORDU

Fen-Edebiyat Fakiiltesi, Molekdiler Biyoloji ve Genetik Bélimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Dinya nidfusunun blylk bir gogunlugu beslenme aligkanliklarinda protein
ihtiyaglarini tahillardan saglamaktadiriar. Bitkisel protein kaynaklari arasinda en fazla
protein, yemeklik tane baklagillerden alinmaktadir. Fasulye, yemeklik tane baklagiller
arasinda ekim alani ve Uretim miktari bakimindan dinyada ilk sirayr almaktadir.
Ulkemizde ise FAO (Food and Agriculture Organization) 2009 verilerine gére ekim alani
169 bin Ha ve Uretimi 784 bin tondur.TUm dlinyada oldugu gibi Tlrkiye’de de insana ve
dogaya zararl kimyevi maddelerin kullaniimadidi organik tarim uygulamalar artmakta,
buna paralel olarak ta organik fasulye uretimi yayginlagsmaktadir.Cevre kirliliginin
onlenmesi, biyogesitliligin korunmasi, fosil yakitlarinin tiketiminin azaltiimasi ve daha
besleyici Urlnlerin yetistirilmesi gibi avantajlan nedeniyle organik tarima olan ilgi
artmaktadir. Organik Urunlerin besin icerikleriyle ilgili yapilmis c¢alismalar olmasina
ragmen bunlara temel olugturan molekuler farkliliklari ortaya c¢ikaran arastirma yok
denecek kadar azdir. Onerilen projede, organik sartlarda vyetistiriimis fasulyede
konvansiyonel olarak yetistirilmis fasulyeden farkli anlatim yapan genlerin klonlanmasi
hedeflenmektedir. Bu hedefe ulasabilmek icin Baskilayici Cikarim Hibridizasyonu
(Suppression Substractive Hybridization:SSH) metodu kullanilacaktir. Oncelikle organik
ve konvensiyonel kosullarda yetistirilen bitkilerden total RNA ve mRNA izolasyonu
gerceklestirilecektir ve iki mMRNA populasyonu cDNAya ¢evrilecektir. Farkli anlatim yapan
transkriptlere karsilik gelen cDNA tester diger grup driver olarak adlandirilir. iki pargaya
ayrilan tester cDNAlara iki farkli adaptér eklenecek ve tester ile driver DNAIlar iki kez
hibridize edilecektir. Elde edilen cDNA’lar primer ve sekonder PCR kullanarak adaptérler
icinde dizinleri bulunan primerlerle ¢cogaltilacaktir. Sadece farkli anlatim yapan cDNAlar
cogalabilecektir. Bunlar PCR klonlama vektdrine yerlestirilerek cDNA kutiphanesi
kurulacaktir. Daha sonra tum kutiphanedeki klonlarinin dizin analizleri yaptirilacak ve
kGtiphane klonlarinin EST dizinleri olarak degerlendirilebilmesi icin biyoinformatik
analizler yapilacaktir.
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SUMMARY

The vast majority of world population, supply their protein demand from cereals.
The largest amount of protein can be obtained the granular leguminous seeds among
vegetable protein sources. In terms of growth area and production amount common
bean have the first place in the world among the other granular leguminous seeds which
are used for cooking. According to FAO (Food and Agriculture Organization) 2009
statistics, in our country growth area and amount of production is recorded as 169.000
He and 784.000 tons respectively. All over the world as well as in Turkey, organic
farming practices in which chemical substances harmful to human and nature are not
used are increasing, in parallel to this production of organic beans becomes widespread

Interest in organic agriculture has been increasing globally because of its advantages
such as prevention of environmental pollution, biodiversity conservation, reduced fossil
fuel consumption and more nutritious products. Although there are studies on nutritional
value of organic products, extensive researches which are related to revealing the
underlying molecular differences are almost negligible.

In the proposed project the isolation genes which are differentially expressed in
common bean grown under organic conditions compared to conventional plants is
targeted. This will be accomplished using suppressed substractive hybridization (SSH)
method. Firstly, total RNA and mRNA will be isolated from plants grown in organic and
conventional conditions and both mRNA populations will be converted into cDNA . The
cDNA that contains differentially expressed transcripts as tester and the reference cDNA
as driver. Two different adaptors will be ligated to tester cDNAs which are subdivided into
two portions.. Tester and driver cDNAs will be hybridized twice. Primary and secondary
PCR will be performed using primers which anneal to the specific sequences in
adaptors. Only cDNAs which are expressed differentially can be amplified. These are
cloned into a PCR cloning vector to construct an SSH library. All library clones will be
sequenced and bioinformatic analysis will be performed to obtain EST sequences of the
cloned library.
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Proje No: 2012-01-07-KAP03

OPTIKGE AKTIF BENZOFURANON VE INDOL TUREVLERININ BiYOTEKNOLOJIK
YONTEMLER KULLANILARAK ELDESI

Yrd. Dog. Dr. Zerrin CALISKAN
Dr. Emel ORDU, Dr. Giinseli KURT GUR, Eda SOYDAN

Fen-Edebiyat Fakiiltesi,Molekdler Biyoloji ve Genetik Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

Biyolojik aktiviteleri nedeni ile ilag 6ncu ve ara maddelerinden olan benzofuranon
ve indol turevlerinin sentezi bilimsel alanda ve ila¢ sanayinde olduk¢a 6nem tasimaktadir.
Benzofuranon ve indol tdrevi bilesiklerin kimyasal olarak yulksek saflik ve secicilikte
sentezlenmesi olduk¢a zordur. Bu sebeple biyoteknolojik ydntemler; biyokatalizérler
(enzimler, mikroorganizmalar) kullanilarak sulu/organik ortamlarda cevre kirliligine neden
olmayan yoéntemlerle degdisik yapilarda kiral ilag hammaddelerini stereosegici olarak
sentezlemek, projenin ana hedefidir. Kiral merkezli molekillerin sentezi kimyasal
yontemlerle gergeklestirildiginde rasemik karisimlar elde edilirken, biyokatalizor
kullanilarak yapilan sentez reaksiyonlari enantiyomerik saflikta Grin elde edilmesine
imkan vermektedir. Enzimler ve mikrobiyal hilcreler ile biyolojik aktivitesi yiksek olan
enantiyomerik saflikta benzofuranon ve indol tlrevlerinin biyotransformasyon metodu ile
kolay bir sekilde sentezlenmesi dogrudan insan saghg: ile iliskili olmasi nedeniyle,
kiralitenin dnemli oldugu ila¢ endustrisi icin blylk 6nem tasimaktadir.

Bu projede onemli kiral ilag hammaddeleri verebilecek benzofuranon ve indol
tirevleri baslangic maddeleri olarak sentezlenecek ve sentezlenen bu baslangig
maddeleri uygun katalizérler varliginda regiosegici asetoksilasyon reaksiyonununa tabi
tutularak, a-asetoksi benzofuranon ve a-asetoksi indol tirevleri sentezlenecektir.
Rasemik halde elde edilecek olan o-asetoksi indol ve a-asetoksi benzofuranon
tirevlerinden enantiyomerik olarak saf ilag hammeddeleri verebilecek biyokatalizérler
taranacak, bulunacak uygun biyoteknolojik transformasyon tepkimeleri icin reaksiyon
kosullari optimize edilecektir.

Calismanin son agsamasinda ise sentezlenen bu farmakolojik 6nct maddelerinin biyolojik
olarak aktivitesi tespit edilecektir.
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SUMMARY

Drug precursors and intermediates leading to the synthesis of benzofuranone and
indol type derivatives are very important for scientific area and pharmaceutical industry
since their biological activities. Chemical synthesis of pure and enantioselective
benzofuranone and indol derivatives are very difficult. Therefore, the main target of this
project is to synthesize of stereoselectively chiral pharmaceutical drug raw materials by
using biotechnological methods and biocatalysts (enzymes and microorganisms) which
not cause environmental pollutions in aqueous/organic solvents.

In the synthesis of molecules with chiral centers; the reactions using biocatalysts allows
to obtain enantiomerically pure compounds while the reactions using chemical methods
gives racemic mixtures. Synthesis of enantiomerically pure benzofuranone and indol
derivatives with high biological activity by using biotransformation with enzymes and
microbial cells is important for drug industry which is directly related to human health.

In this project; firstly various benzofuranone and indol derivatives that could be give
important chiral raw materials for pharmaceutical industry will be synthesized to obtain
the starting material and then the resulting compounds will be oxidized with available
regioselective catalysts to obtain a-acetoxy benzofuranone and indol derivatives.
Biocatalysts will be screened for enzymatic and microbial resolution of racemic acetoxy
benzofuranone and indol derivatives for the synthesis of enantiomerically pure a'-acetoxy
and a'-hydroxy indol and benzofuranone derivatives. Then the reaction condition for
suitable biotechnological transformation methods will be optimized.

In the last step of this project; the biological activities of these pharmaceutical
precursor agents will be identified.
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Proje No: 2012-02-01-DOP01
KOMPLEKSITE IKTISADI VE FIRMA TEORISI
Prof. Dr. Ercan EREN
Doktora Ogrencisi Rilya ESER,
iktisadi ve Idari Bilimler Fakiltesi, Iktisat Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-03-02

OZET

Bu calisma iktisadi birimler veya firmalar arasinda karsilikli iliskiler
(interrelatedness) olarak ele alan iktisadi kompleksite Uzerinedir. Kompleksite teorisi,
genel denge merkezli ana akim neoklasik iktisat teorisine alternatif olarak son yillarda
giderek ilgi cekmektedir. Kompleksite teorisi, analitik olarak temsil edilebilir dizen
formlarini kegsfetmek icin sistemlerin unsurlari arasindaki mevcut bag 6zelliklerini, grafik
teorisi, ag analizi, gu¢ (power) kanunlari, difizyon modelleri, ajan-tabanli similasyon ve
cogalticisi dinamikleri acisinda incelemektedir. Ayrica kompleksite teorisi iktisadi
olaylarda dogrusal olmama, artan getiri, uyarlanabilir ve evrimsel beklentileri vurgularken,
neoklasik teori dogrusallastirma, azalan getiri, rasyonel beklentiler Gizerine kurulmustur.

Bu c¢ergevede galismanin temel amaci; iktisattaki kompleksite teorisi yaklasimlari
Ozetlemek ve blylme ve artan getirinin kaynaklarina firma duizeyinde arastirmaktir.
Ampirik olarak firmanin Uretim sdrecinin kompleksitesinin firma performansi ve firma
bayimesi Uzerine etkisi farkli bir agidan incelenecektir. Bu c¢alismada, sadece
kompleksite teorisi ve kompleksite iktisadinin tanimlanmasi ile degil, ayni zamanda
kompleksitenin bilesenleri firma teorisi agisindan tartisilacaktir.
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SUMMARY

This paper is about economic complexity, treated as interrelatedness between
parts or the firms of an economy. Complexity theory is the most recent movement to rise
up as an alternative to general equilibrium-based, neo classical main stream economic
theory. Complexity theory examines the connective properties that exist between the
elements of systems to discover forms of order that can be represented analytically in
terms of, for example, graph theory, network analysis, power laws, diffusion models,
agent-based simulation and replicator dynamics. Moreover complexity theory stresses
the essential nonlinearity, increasing return, adaptive and evolutionary expectations of
economic phenomena, where neoclassical theory is built on linearization, diminishing
return and rational expectation.

Therefore the main aim of this work is to summarize complexity theory in
economics and to investigate the source of growth and increasing return at the firm level.
This paper studies empirically the effect of the complexity of the firm’s production process
on the firm performance and firm growth at different tasks. This paper does not only
characterize complexity theory and complexity economics, but also discusses the
potential impact which increased component complexity has on firm theory.
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Proje No: 2012-02-01-GEP01

FINANSAL iSTIKRAR VE MERKEZ BANKALARININ FINANSAL iSTIKRAR HEDEFi
KONUSUNDAKIi OLANAK VE SINIRLARININ BELIRLENMESI

Dr. Sergin SAHIN
Prof. Dr. Ercan EREN, Yrd. Dog. Dr. Kaan OGUT
Iktisadi idari Bilimler Fakiiltesi, iktisat Bolimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

1990’li yillardaki Dogu Asya krizinden sonra, finansal istikrar kavraminin dnemi
ortaya ¢ikmis, bunun Uzerine Dinya bankasi ve IMF 1999 yilinda Gye Ulkelerin finansal
sektorlerinin glclu ve zayif yonlerini dizenli olarak izZlemeyi amaglayan “Finansal Sektor
Degerlendirme Programi’ni (Financial Sector Assessment Progamme-FSAP) yirurltige
koymustur. izleyen dénemde diinyadaki birgok merkez bankasi, diizenli olarak finansal
piyasalari izleyerek, finansal istikrar raporlari yayinlamaya baslamislardir. Son yillarda
icinde bulunulan kiresel finansal krizle birlikte, merkez bankalari geleneksel fiyat istikrari
hedeflerinin uzun vadede de sadlanabilmesi i¢in, merkez bankalarinin finansal istikrari da
gbzetmeleri gerektigi Gzerinde genel bir konsensis ortaya ¢gikmistir.

Finansal istikrarin nemine dair bu konsenstse kargsin, finansal istikar kavraminin
icerigine ve uygulanmasi gereken politikalarin neler olduguna dair genel olarak kabul
edilmis bir tanim veya analitik cergeve bulunmamaktadir. Bunun nedeni, finansal istikrara
yonelik arastirmalarin, goreli olarak baglangi¢ asamasinda olmasidir.

Bu proje ile, finansal istikrar kavramina yonelik alternatif durumlari icerecek
bicimde, genel bir finansal istikrar taniminin yapilmasi ve sistem dinamigi yontemini
kullarak, birlestirici bir analitik gergeve olusturulmasi amaglanmaktadir. Ayrica, alternatif
finansal durumlarda uygulanacak optimal politika bilesenleri ve finansal istikrar hedefinin
saglanabilmesi igin regllasyon otoriteleri arasinda optimal bir koordinasyonun nasil
olmasi gerektigi ortaya konulacaktir.

131



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

After the crisis in East Asian countries in 1990’s, the importance of the financial
stability concept is understood and Word Bank and IMF intrdoduced the Financial Sector
Assessment program (FSAP) in 1999, aimed at assessing the strengths and weaknesses
of financial systems in the member countries. In the following years, many central banks
in the world started to follow their financial markets and publish financial stability reports
regularly. With the global financial crisis of the recent years, a concensus has arisen for
the central banks must also target financial stability besides their traditional price stability
objective.

Although there exists a concensus on the importance of the financial stability,
there is no widely excepted definition or unique analytical framework about this concept.
The reason for this is, research about financial stability is relatively in the infancy period.

The aim of this project is making a general definition of the financial stability
concept which encompasses alternative situations and establishing a unifying analytical
framework based on the system dynamics method. In addition, optimal policies for the
alternative financial conditions and the optimal coordination mechanism for the regulation
authorities in order to establish financial stability will be presented.
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Proje No: 2012-02-01-GEP02

TURKIYE’DE ENERJi VERIMLILIGININ ARTTIRILMASINA YONELIK FIRSATLAR:
ELEKTRIKLI EV ALETLERI ORNEGI

Dr. Ozge KAMA
Ars. Gor. Dr. Zeynep KAPLAN
Iksadi ve Idari Bilimler Fakiiltesi, Iktisaat Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

GUndmuzde enerjinin etkin kullanimi giderek 6nemi artan bir konu haline
gelmektedir. Hizla artan enerji ihtiyaci, fosil kaynaklarin hizla tikenmesi ve cevre
sorunlarinin artmasi Ulkelerin etkin enerji politikalarina yonelmesine neden olmustur. Bu
kapsamda, enerji verimliliginin arttirilmasi olgusunun, enerji verimli Grinlerin Uretilmesi,
tuketilmesi ve yayginlastiriimasi ile dogrudan bir iligkisi vardir.

Proje, Turkiye toplam enerji tiketiminin %27’sinin gerceklestigi ve enerji tasarrufu
imkanlarinin yiksek oldugu elektrikli ev aletleri (buzdolabi, ¢camasir makinesi, bulasik
makinesi, kurutucular, klima, termosifonlar ve aydinlatmalar) ile sinirlandiriimistir. Enerji
etkinliginin arttinimasinda tdketicilerin  bilgilendiriimesinin  énemli bir faktér oldugu
disunulmektedir. Bu noktada Ulkemizde yeni uygulamaya giren enerji tiketimini gdsteren
“‘ENVER” etiketleri ile tlketici segimlerinin bir sablonu c¢ikartilarak, pazar paylari
incelenecektir. Yuksek verimli elektrikli ev aletlerinin ézendiriimesi ve enerji etkinliginin
arttinimasina yonelik tesvik politikalari gesitli Ulke drneklerinden hareketle incelenecektir.
Elde edilen verilerin Turkiye’de gelecek ddnemlerde uygulanabilecek enerji politika
oOnerilerini ve olasi sonuglarini géstermesi agisindan énemli oldugu distniimektedir.
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SUMMARY

The efficient use of energy is becoming an increasingly important issue nowadays. The
increased energy demand, depleting fossil fuel resources and growing environmental
pollution have led the countries to search seriously for energy efficiency policy options. In
this context, there is a close relationship between the phenomenon of increasing energy
efficiency and the production, consumption and dissemination of energy-efficient goods.

This project focuses on household appliances industry (refrigerators, washing
machines, dishwashers, TV, dryers, air conditions, water heaters and lighting) in which
energy consumption is accounted for %27 of total energy consumption and there is a
high potential for energy savings. Informing consumers is believed to be an important
factor in increasing the energy efficiency. At this point, market shares of consumer
choices will be analyzed with respect to a recent practice of energy consumption labels
‘ENVER?” in our country. Various examples of incentive policies implemented in different
countries will be examined in this respect for the stimulation of highly efficient household
appliances and energy efficiency. The obtained results are thought to be crucial for
evaluating the possible consequences of policy recommendations for the future energy
agenda in Turkey.

134



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-02-01-GEP03

TURKIYE ELEKTRIK PiYASASINDA DEGISEN DINAMIKLER GERGEVESINDE
YATIRIM KARARLARININ MODELLENMESI

Ogr. Gor. Dr. Yasemin Asu GIRPICI
Ars. Gér. Dr. Sergin SAHIN

Iktisadi ve Idari Bilimler Fakiiltesi, Iktisat B6liimii
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OZET

Dunyada ve Turkiye'de elektrik sektori onemli bir degisim gegirmektedir. Devlet
eliyle yaratilen Greim ve iletim sistemleri 6zellestiriimekte, hizli bir deregulasyon sleci
yasanmaktadir. Bu durum, daha once kestirilebilir olan talep miktarini, tahmini zor bir hale
getirmekte, duragan fiyatlar artik ani inis-gikislar sergilemektedir. Bu yeni dizende
yatirimlari sekillendirmek kolay olmamakta, karar alma mekanizmasi basit optimizasyon
yontemlerinin digina tagsmaktadir. Cok degisken olan talebin es anli olarak karsilanma
zorunlulugu, arz guvenligi konusunu o6nemli hale getirmektedir. Bu da artan talebi
karsilamak adina, ne zaman ve ne kadar kapasite artirimasi gerektigi konusunu
glindeme tasimaktadir. Bu galismada amacimiz yeni bir santarl kurma zamani ve bunun
icin kullanilacak teknolojiyi modelleyebilmektedir. Bunun igin, piyasanin karmasik yapisini
karsilayabilecek kapsamli bir modelleme teknigine ihtiya¢c duyulmaktadir. Bu baglamda,
Ozellikle sonyillarda gokca kullanilan ve elektrik sektérinin yapisina en uygun gortnen
system dinamidi ve ajan-bazli modelleme teknikleri kullanilacaktir. Model gelismeye acik
olarak tasarlanacak, bu sayede ileriki galismalar iginde bir temel olusturabilecektir.

SUMMARY

Electricity market around the world is undergoing an extensive restructuring
process. Production and transmission which was regulated by utilities are now is subject
to privatization and a rapid deregulation process. In monopolistic markets demand can be
predicted whereas with deregulation because of the uncertainties that arise demand
becomes unpredictable and prices that are used to be quite smooth now become highly
volatile. In this new system it is difficult to make investment decisions. This time analyzing
the investment opportunities requires sophisticated modeling techniques. Highly volatile
demand must be meet in real time and this makes the security of supply crucial. This
brings up the question of when and how much to perform a capacity expansion. In this
study we aimed at modeling the timing of a generator investment and determine the
necessary technology. Therefore, we need a comprehensive modeling technique. In this
respect, we preferred to use system dynamics and agent-based modeling. Model will be
designed to be open to further extensions so it can be used by other researchers.
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Proje No: 2012-02-01-KAP01
IKTISAT BOLUMU OGRENCILERI iGiN INTERAKTIF EKONOMi MODELI
Yrd. Dog. Dr. Segkin SUNAL

Ars. Gor. Dr. Tuna DING, Ars. Gor. Mustafa SAHIN
Iktisadi ve Idari Bilimler Fakiiltesi, iktisat Bélimii
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Proje kapsaminda, Turkiye ekonomisini temsil eden, farkli karmasiklik
dlzeylerinde tasarlanmig, kapali ve finansal sistemin yer almadigi, disa acik ve finansal
sistemin yer aldidi, farkli sayida Uretici sektortin ve tiketici grubunun bulundugu alternatif
hesaplanabilir genel denge (HGD) modelleri olusturulacak ve bir ag sunucusu Uzerinden
Yildiz Teknik Universitesi Iktisat Bolimi 6grencilerinin  kullanimina agilacaktir.
Olusturulan modeller kullanilarak, &6grencilerin istatistik, ekonometri ve dogrusal
programlama gibi farkli analiz yontemlerini uygulayabilmeleri icin yeterli uzunlukta veri
yaratilacaktir.

Bir ag arayuzi araciligiyla sisteme kayit ve giris yapan ogrenciler, segtikleri
model kullanilarak dretilmis olan verilere ve bu modelin degistiriimesine misaade ettigi
politika parametrelerini belirleyecekleri ekrana ulasabilecektir. Yapacaklari ekonomi
politikasi  degisikliklerinin sonuglari, bir bagka arayuzde sayilarla ve grafiklerle
goéruntllenecek, her &grencinin  uyguladigi politikalar ve elde ettigi sonuglar
kaydedilecektir. Yil boyunca dizenli olarak arayiz Uzerinden ilan edilecek farkl
senaryolar  karsisinda &grencilerin  yaptidi  politika 6nerileri  ilgili  derslerde
degerlendirilecek ve tartigilacaktir.

SUMMARY

Within the context of the project, alternative computable general equilibrium
(CGE) models of Turkish economy will be designed at different levels of complexity,
which analyze a closed economy without a financial system and an open economy with
financial system, with various numbers of productive sectors and consumer groups.
Constructed models will be accessible for students of Yildiz Technical University,
Department of Economics, through a web interface. Using the models constructed, data
series, which are sufficiently long for applying various methods of analysis, such as
statistics, econometrics and linear programming.

Students who sign up and log into the system will be able to view the screen,
which depicts the data generated by the model they selected and the policy parameters
allowed by this specific model to be altered. Consequences of the policy changes
proposed by the students will be depicted in another interface through numbers and
charts, while policy changes and economic consequences by each student will be stored
in a database. Policy proposals of students against various scenarios announced through
the web interface regularly during the year, and their consequences will be assessed and
discussed in relevant lectures.
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Proje No: 2012-02-01-KAP02
TURK IMALAT SANAYIINDE FIRMA BUYUMESI: AJANA-DAYALI MODELLEME
Dog¢. Dr. Murat DONDURAN
Hale KIRER, Riiya ESER, Sinem SEFiL
Iktisadi ve Idari Bilimler Fakiltesi, Iktisat Bolimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Firma blyUmesi endustriyel organizasyon literature igerisinde uzunca yillar neo-
klasik teori gergevesinde incelenmistir. 1931’de Gibrat kanunu ile literatirdeki yerini almig
ve bu tarihten sonar bitin c¢alismalar Gibrat kanunu test etmek Uzerine kurulmustur.
Gundmuzde firma buyumesi konusunda Gibrat kanununun gecerli olup olmadidina dair
sonuglara sahip bir¢cok ¢alisma bulunmaktadir. Gibrat kanununun 6z firmanin blyUklGga
ile blylmesi arasinda bir iligkinin var olup olmadigini incelemesidir. Daha sonraki
calismalar da blUyUmenin belirleyicileri Uzerine odaklanmiglardir. Son on yilda ise
literatirdeki odaklanma ajana-dayali modelleme yontemi ile firma blyUmesinin
incelenmedir. Bu calismada, firma blyUmesi son on yilda 6ne g¢ikan ajana-dayali
modelleme ile incelenecek ve bliyime dinamigi hakkinda teoriler test edilecektir. Istanbul
Sanayii Odasi verilerinden hareketle firma buyUkIUgu verilerinin blyime davranisi 1986 —
2010 yillari arasinda incelenecektir.

SUMMARY

For many years, firm growth has been investigated in the industrial organization
literature within the framework of neo-classical theory. In 1931, it manifested itself in the
literature with Gibrat’s Law and after this date all studies have been conducted in order to
test the Gibrat's Law.Today, there are plenty of studies about firm growth with results
testing the validity of Gibrat's Law. The essence of the Gibrat’'s Law is to analyze the
relationship between the firm size and firm growth. Later studies also focused on the
determinants of the growth. In this study, firm growth will be investigated with last
decade’s prominent agent-based model and theories about growth dynamics will be
tested. Based on the data from the Istanbul Chamber of Industry (ICl), the growth
behavior of the firm size will be examined between the years 1986-2010.
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OZET

Vekalet teorisi, firma yonetimi ve sermaye sahipligi kavramlarinin ginimuz ig
dinyasinda acgikliga kavusturulmasi ve ayrim noktalarinin belirenmesi agisindan
temelleri olusturmaktadir. Bu agidan literatlirde genis bir ¢alisma alani bulan teorinin yetki
veren ve vekil iligkisine dayall olarak ortaya ¢ikan problemlerin ¢ézuimuinde buyudk rol
oynadigi sOylenebilir. Teorinin temellerini olusturan vekélet problem ve maliyetleri
yonetim ve sahiplik kavramlarindaki ayrisimdan ortaya ¢ikmaktadir. Bu ayrisim yetki devri
ile gerceklesmektedir. Vekalet teorisi, bu ayrisimdan kaynaklanan problemlerin
Olcimlenebilmesi ve ¢dzum dnerilerinin gelistiriimesi agisindan dnemlidir.

Bu calismanin amaci, vekalet iliskisinden kaynaklanan sorunlardan biri olan
yonetici risk alma davranigl ve buna bagli olarak ortaya ¢ikan firma performansinin,
vekalet iliskisinden kaynaklanan sorunlara ¢6zim olarak gortlen 6dulli maas yapilari ile
ne odlglde iliskili oldugunun tespitidir. Odiillii maas yapilarinin amaglandigi lizere sermaye
sahipleri ile yoneticilerin amag birligini ne kadar sagladigi ve bunun finansal performansa
nasil yansidigi analiz edilmistir. Ayrica bu etkinin, édul sistemlerinin farkli yapilarina bagl
olarak degisip degismedidi incelenmistir. Son olarak global finansal krizin olusma
sebeplerinden biri olarak gorllen, yodneticilerin o dénemdeki risk seven yapidaki
davraniglarinin bu 6dul sistemleri ile iligkisi arastiniimigtir.

Calismada 1998-2009 yillari arasinda S&P 500 endeksinde yer almis 189 firma
panel veri analizi ile arastiriimistir. Yillarin birbirleriyle karsilastiriimasi asamasinda her yil
kendi icinde regresyon analizi ile degerlendiriimistir. Global finansal krizin etkilerinin daha
iyi gorilmesi amaciyla, veri seti finansal ve finansal olmayan firmalar ayrimina gidilerek
bélimlendirilmistir.

Calisma sonugclarina gére 6dulli maas yaplilari, risk alma davranisinin dl¢itleri olarak
incelenen yatinm bayudkluga degiskenleri ile pozitif yonll, finansal performans degerleri
ile negatif yonli iligkilidir. Odilli maasin blykliginin toplam maas igerisindeki yiizdesi
olarak alinan bagimsiz degiskenin farkli degerleri igin yapilan analiz sonuglarina gére,
toplam maas igerisindeki pay arttik¢a, bu durum yatinm buyUkliga degiskenlerini payi az
olan kisma goére daha ¢ok arttirmakta ve finansal performans degiskenleri Gzerinde
negatif etkilere yol agmaktadir. Yillar arasinda yapilan karsilastirma sonuglarina gére de
kriz oncesi yillarda o6zellikle finansal sektdr firmalarinda yatinm  buyuklGgu
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degiskenlerinde daha buyidk artiglar ve yatirnmlardan gelen net nakit akisi degiskeninde
finansal olmayan sektére goére belirgin negatif yonli iliskiler elde edilmistir. Bdylece
finansal krizin olusum sebeplerinden biri olan asiri risk istahinin 6dalli maas yapilari ile
iligkisi belirenmeye calisiimistir.

SUMMARY

Agency theory is the basis for clarifying and explaining the firm management and
ownership structure separation in today’s business world. In this concept the theory has
been searched a lot and it can be told that the theory has a big role on solving the
problems caused by principal and agent relations. Agency problems and agency costs
which form the base of the theory, occur from the separation of management and
ownership. This separation become into fact with the delegation of the authority. Agency
theory is important and inevitable in frame of quantifying and solving these problems
caused by this separation.

The aim of this study is to figure out whether managerial risk taking behavior and
firm financial performance is affected by stock option compensation which is told to be a
way to solve agency problems in the literature. It is analyzed how stock option
compensation aligns the shareholders’ and managers’ interests as targeted and its
effects on firm financial performance. Furthermore, the study tries to imply how this effect
changes related to the different magnitudes of stock option compensation. In the last part,
this effect is analyzed whether it has a link to the global financial crisis which is obviously
related to the managers’ extreme risk seeking behavior especially in financial sector.

In this study, 189 firms from the S&P index are analyzed with the panel data
method between years 1998-2009. Additionally, regression method is used to compare
each year. The data set is grouped as financial and non financial sector to present the
effects of global financial crisis better. According to the results of this study, stock option
compensation is positively related to investment magnitudes which are taken as the
indicators of risk taking behavior and it is negatively related to firm financial performance.
The bigger magnitudes of the stock option compensation is founded to be related to
bigger investment magnitudes in some types of investments and it is related to negative
financial performance. According to the results of the comparison of the years, in financial
sector the investment magnitudes are bigger than the non financial sector just two years
before the financial crisis and net cash flow from the investing activities is significantly
negative when compared with non financial sector. Since therefore it is aimed to find the
relation between the extreme risk seeking behavior and the incentive compensation
structures.
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OZET

Literatirde orgltsel sayginlik, érgut kredibilitesi, érgltsel durus, imaj ve marka
gibi kavramlarla ifade edilen kurumsal itibar, son vyillarda arastirmacilar yaninda
uygulamacilarin da yakin ilgisi ile karsilanmakta ve Dinya Ekonomi Bankasi'nin 2003
Aralik ayinda yaptidi bir arastirmaya gore isletme yoneticileri tarafindan sermaye piyasasi
performansi, karlilik ve yatirimin getirisi él¢itlerinden daha énemli bir basari 6l¢itl olarak
algilanmaktadir. Kurumsal itibar, bir igsletmenin mdusterileri, hissedarlari, calisanlari,
tedarikgileri, rakipleri, medya, devlet gibi tum isletme ilgililerinin igletmenin gec¢mis
faaliyetleri ve bu faaliyetlerin sonuglari ile gelecege yonelik beklentilerinin yansimasidir.
isletme ilgililerinin igletmeye iliskin algilamalarini ifade eden itibar kavrami, karmagik bir
kavramdir ve itibari yaratan, olusturan etkenler isletmenin kendi i¢ dinamiklerinden
kaynaklanir, isletmeye 6zgudur ve rakipler tarafindan taklit edilmesi zordur. Bu nedenle
kurumsal itibar bir isletmenin rekabetci Gstiinlik elde etmesinde biyiik rol oynar. itibar
isletmelerin sundugu mal ve hizmetlerin kalitesinin bir gdstergesi olarak algilandiginda,
musteriler ylksek itibarli bir girketin Grettigi bu mal ve hizmetler igin arti bir bedel
6demeye razi olabilirler. Bununla birlikte, bir ¢alisan kuvvetli bir itibara sahip olan bir
isletmede piyasa ile karsilastirildiginda gérece olarak daha dusuk bir Ucret karsiliginda
calismay! tercih edebilir veya bir tedarik¢i ylksek itibarli bir isletmeye daha uygun
kosullarda mal ve hizmet saglayabilir. Bdylece bu yuksek itibarli isletme bir takim maliyet
avantajlar elde edebilir. Yogun rekabetin yasandidi ginimuz is ve ekonomi dinyasinda
rakiplerinden farklilasan isletmeler basariyi elde etmektedirler. Yapilan arastirmalar,
itibarlarini  arttirmaya yonelik uygulamalar vyiriten isletmelerin rekabet avantaji
sagladigini, finansal performanslarinin bundan olumlu yoénde etkilendigini, sosyal
sorumluluk performanslarinin arttigini ve c¢aligsanlarin kurumlarina daha sadik ve bagh
olduklarini ortaya koymustur.

itibar bankacilik gibi gliven temeline dayanan faaliyetler yiriten bir sektor igin
cok énemlidir. Bir bankanin faaliyetleri ve imaji hakkinda olumsuz algi yaratan eylemler
uzun dénemde bankanin musgterileri ile iligkilerini olumsuz yénde etkiler ve musterilerini
kaybetmesi sonucunu dogurur. Calisan sirkilasyonunun artmasi, bankanin degerinin
dismesi, bankanin finansman maliyetinin artmasi gibi olumsuz sonuglari da beraberinde
getirebilecek olan bu olumsuz algi, uzun dénemde sektorin itibarina iligskin algilar
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izerinde de etki yaratir. Ulkemiz agisindan bakildiginda, bankacilik sektérii, finansal
sistemin belkemigi olarak goériimektedir. Diger taraftan 6zelikle 1994-2002 dénemi
boyunca, kétu ydnetim, banka kredilerinin banka sahipleri tarafindan kisisel amac¢ ve
cikarlar dog@rultusunda kullanimi gibi nedenlerden kaynaklanan sektérde yasanan iflaslar,
bankalarin kurumsal itibarlarinin zedelenmesine yol agmistir.

Onerilen bu proje ile Tirk finans sisteminin belkemigini olusturan bankalarin i¢ ve
dis mugteriler tarafindan itibarlarinin nasil algilandigi ve bu algilamalarin bu kurumlarin
finansal performansina nasil yansidigi ortaya konacaktir.

Tark bankacilik sektérinde itibar algilamalari ile bankalarin finansal performansi
arasindaki iliskinin ortaya konulabilmesi icin bankalar ile ilgili taraflarindan, bankalarin
kurumsal itibarlarina yonelik algilamalari etkileyen uygulamalara ve itibari belirleyen
faktorlere iligkin gorasleri alinarak bilgi toplanacaktir. Toplanan bu bilgi ve gérisler
gergevesinde, itibara yonelik literatlirle de iliski kurularak kurumsal itibari élgen sorular
bankacilik sektdriine 6zgu olarak hazirlanacak ve kurumsal itibari ortaya koyan faktorler
ile bankalarin finansal performansi arasindaki iligkiler incelenecektir. Bankalarin kurumsal
itibarlarinin finansal performans Uzerindeki etkisini ortaya koyabilmek i¢in analiz yontemi
olarak regresyon analizi ve korelasyon analizi kullanilacaktir. Béylece hangi faktorlerin
bankalarin kurumsal itibari Uzerinde etkili olabilecedi konusunda karar alicilara 1sik
tutacak Oneriler getirilecektir.

Calismanin proje vyurGticisinin baskanhidinda 4 arastirmaci tarafindan
yuritilerek 36 ayda tamamlanmasi planlanmaktadir.
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SUMMARY

Corporate reputation which is defined as organizational standing, organizational
credibility, brand and image in the literature, have important applications for both
researchers and practitioners and as a result of World Economy Bank’s research in 2003,
it is perceived as more valuable success criteria than capital market performance,
profitability and profit on investment by business managers. Corporate reputation reflects
the various shareholders’ perceptions (customers, shareholders, employees, suppliers,
competitors, media, government and so on) about organization’s past actions and future
expectations. Reputation is a complex, original and immutable concept for the
organization and the factors that create and form reputation are caused by organizational
dynamics so they cannot be imitated easily by competitors. For that reason organizations
that have reputation practices gain competitive advantage. When corporate reputation is
perceived as the criteria of the quality of goods and services, provided by business
organizations customers may accept to overpay to these goods and services. Employees
may agree to work under low salaries in organizations that have high corporate reputation
in community or suppliers may provide goods and services in more suitable conditions.
Consequently, these high reputable organizations may have some cost advantages. In a
business environment where competition is highly experienced, organizations that
challenge their competitors will find success. Research findings about corporate
reputation show that corporate reputation practices provide competitive advantage, high
financial performance and social responsibility performance, and more committed
employees to the organizations.Reputation is also an important asset in banking sector
that is based on trustworthy operations. Activities that create negative perceptions about
the bank’s image may affect its relationship with the customers negatively in long term
and may cause loss of customers. This negative perception also create such negative
consequences as employee circulation, decrease in bank value and increase in financing
costs and affect banks’ long-term reputation negatively in the long run. In our country,
banking sector is seen as the backbone of the financial system. On the other hand, the
bankruptcies resulted from reasons such as bad management, unfaithful use of bank
credits by banks’ owners for personal purposes especially during 1994-2002 the period,
led to damage the banks’ corporate reputations. This project aims to introduce the
relationship between internal and external customers’ perceptions about corporate
reputation and financial performance of Turkish banking organizations. For this purpose,
data related to the factors that determine customers’ and employees’ perceptions of
company perceptions of company reputation specific to the banking sector will be
collected from a sample of customers and employees. With the assistance of this data,
the main questionnaire measuring company reputation in banking organizations will be
prepared in relation to the literature review. In this project, not only the relationship
between corporate reputation and financial performance will be examined but also the
relationship between the factors that corporate reputation consists of and financial
performance of banking organizations will be analyzed. The main hypothesis of the study
which is about “the effect of corporate reputation on financial performance” will be
analyzed by performing correlation and regression analysis. The results will provide
suggestions for banking organizations about what factors are important for setting up
corporate reputation and how these factors are related to financial performance.

The project is intended to be completed in 36 months by the contributions of a
project manager and four researchers.
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OZET

Tarkiye AB icin aday bir Ulke olarak énceki on yillarda pek ¢ok siyasi ve ekonomik
istikrarsizlik dénemleri yasamistir. Bununla birlikte son on yilda yasanan son kireses
krizlere ragmen Turkiye hem siyasi hem de ekonomik istikrari yakalayarak bu dénemde
makul ortalama buyime dizeylerine ulagsmistir.

AB Turkiye Gyelik muzakereleri 2005 Ekim itibari ile baglamigltir. MUzakere sureci
suregelen makroekonomik disiplin ve vyapisal reformlari gerceklestirme iradesini
guglendirectir. Her ne kadar her iki tararftan da kaynaklanabilecek ve slreci sekteye
ugratacak riskler olsa da Turkiye’nin giris sureci ile ilgili tim senaryolar Tlrk ekonomisinin
AB ortalamalarina yakinsayip yakinsamayacagi éngérulerine dayanmaktadir.

Bu projede beta-yakinsamasi kullanilarak kisi basina milli gelir, Gretimsel etkinlik,
enflasyon orani, reel faiz haddi, doviz kuru, gibi makro ekonomik gdstergeler agisindan
AB Tirkiye ekonomisi kargilastirilacaktir. Uretim Sinir yaklagimi etkinlik dlgilerinin elde
edilmesi igin kullanilabilecektir. Ote yandan Markov yaklagimi ile Tirkiye ile belli basli AB
Ulkeleri arasindaki dmur beklentisindeki yakinsama arastirilabilir.

Mevcut ekonomik sartlar ve a priori beklentilerimize goére Turkiye ile AB
arasindaki yakinsama olumlu olacaktir. Ancak siyasi ortam bu sonucun Turkiye’'nin AB’ye
girisinde belirleyici olup olmayacagi hususunda temkinli olmayi gerektirmektedir.
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SUMMARY

Turkey as a candidate in the accession process to EU in the previous decades
has suffered from political and economic instability. However over the last decade in spite
of recent global financial end economic crises Turkey has attained both political and
economic stability and reached a reasonable average economic growth rate in this
period.

EU and Turkey accession negotiations started in October 2005. The sustaining
macroeconomic discipline and political desire for structural reforms is likely to be
encouraged by the prospect of EU accession. Although there are risks of setbacks to be
stemmed from both sides, all the accession scenarios for the Turkish economy in the
medium to long term relies on the predictions of how and when Turkish economy will
convergence to EU averages.

We will consider several macroeconomic indicators such as per capita income,
productive efficiency, inflation rate, real interest rate, exchange rate, using beta-
convergence. Production frontier approach can be applied to obtain efficiency measures.
On the other hand, convergence of life expectancies in member-states and Turkey can
be observed using a Markov approach. The extent of long-run inflation convergence
among the major EU economies and Turkey can be investigated using panel data unit
root and co-integration tests.

Our expectations regarding the Turkish EU convergence process is positive.
However at the present circumstances we are not sure whether this result will be effective
in the final decision of EU about Turkey.
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OZET

Dinya c¢apinda yasanan krizler, sirket skandallari, kurumsal yatiricilarin artan
talep ve tercihleri, sirket yonetimi ile hissedarlar ve paydaslar arasindaki iliskileri
dlzenleyen kurallar batinl olan kurumsal yonetim konusunun énemini ortaya gikarmistir.
Bununla birlikte, Ulkemizde duzenlenen Yeni Turk Ticaret Kanununun (Yeni TTK)
yurarlide girmesi ile birlikte kurumsal yonetim igletmeler icin bir zorunluluk haline
gelecektir. Kurumsal yonetimin evrensel kabul gérmus ilkeleri olan; esitlik, seffaflik, hesap
verebilirlik ve sorumluluk kavramlari dizenleyici otoritelerin, ulusal ve uluslar arasi
kuruluslar ile akademisyenlerin son yillarda Gzerinde durduklari bir konu haline gelmistir.

Kurumsal yonetim mekanizmalari olarak nitelendirilen; yoénetim kurullarinin
yapisl, yonetici Ucret ve tegvik sistemleri, guclendiriimis pay sahipligi, azinhk
hissedarlarinin korunmasi gibi kavramlarin hem finansal agidan hem de kurumsal sosyal
sorumluk faaliyetleri agisindan tartisilmasi ¢alismamizin kapsamini olusturmaktadir. Ayni
zamanda, bahsedilen konularin igletmeleri ginUmuze kadar nasil etkiledigi ve yeni TTK
sonrasinda da bu etkilesimin nasil olacagl bu calismanin gerceklestirimesinde motive
edici temel faktérdir. Bahsedilen degisim ve donusumlere iliskin ¢alismalar yapiimadigi
takdirde, Turk ekonomisi énemli bir erozyona ugrayacaktir.

Calismada kurumsal yoénetimin temelini olusturan konular ele alinacak,
derinlemesine analizler yapilacak ve gikarimlarda bulunulacaktir. isletmelerin, i¢ ve dig
cevresinde yer alan tim paydaslarina kargl sorumlu olacak bigimde kararlari almasi ve bu
kararlari hayata gecirmesi olarak tanimlanan Kurumsal Sosyal Sorumluluk (KSS) kavrami
ve beraberindeki faaliyetler de calisma siresinde analiz edilecektir. isletmeler igin bir
diger 6nemli konu olan surdurulebilirlik konusu ve kurumsal yonetim derecelendirmesi
konusu da kapsamli bir sekilde arastirilacaktir.

Metodoloji olarak, 2005-2011 yillari arasini kapsayan ddénem icin panel veri
analizi uygulanacaktir. Sonug¢ olarak, bu projenin Uyeleri bodyle bir c¢alismayi
gerceklestirerek hem teori ve hem de uygulama alaninda literatlire katkida bulunmayi;
iSO 1000, gok uluslu firmalar, IMKB’de igslem gdren halka agik firmalar ve yeni diizende
kurumsallagsmasi kaginilmaz olan KOBI’lerin bu slregte neler yapacagini, muhtemel
degisiklikleri ve hazirliklari, gelismis ve gelismekte olan Ulke érneklerinden yola g¢ikarak
karsilastirmali bir sekilde ortaya ¢ikarmayi amaglamaktadir.
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SUMMARY

Global economic crises, corporate scandals and increasing pressures of the
investors have indicated the importance of the regulations between firm's management
investors and shareholders what we call 'corporate governance'. Additionally the new
Turkish Trade Law will strictly enforce firms to implement corporate governance
principles. Therefore fairness, transparency, accountability and equality which are the
basic principles of corporate governance, have been the center of attraction for
regulators, academicians, practitioners, local and international institutions.

Our study aims to discuss the relationship between firms financial performance
and social responsibility practices with corporate governance mechanisms; which are
board composition and ownership structure, employee benefits, strength of shareholder
wealth, and protecting minority interests. Furthermore, the impact of the above topics on
business and the integration of new Turkish Trade Law have been a motivating factor of
the study. We believe that studies relating to corporate governance will help to strengthen
Turkish economy.

This study deals with the corporate governance issues utilizing empirical analysis.
Moreover, Corporate Social Responsibility which means the self regulation of business
integrating internal and external stakeholders of enterprises is analyzed. Sustainability
and governance rating issues is also studied considering with these perspectives.

In this study, a panel data analysis is conducted on enterprises covering a time
span of 7 years between 2005 and 2011. As a conclusion, the members of this project
intend to add to both theory and application by actualizing this study on ICI 1000,
multinational companies, public companies on ISE and SMEs to get an idea about how
these regulations impact on these firms by giving examples from emerging and emerged
markets.
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Proje No: 2012-02-02-KAP04

TURKIYE iLE BAZI SEGILMiS ULKELER ARASINDA BAVUL TIiCARETI VE TURKIYE
EKONOMISINE ETKILERI

Dog¢. Dr. Kenan AYDIN

Dog. Dr. Ozden Oktav, Yiiksek Lisans Ogrencisi Yusuf ELKOCA, ivet MiZRAHITOKATLI,
Mijde COSKUN

Iktisadi ve Idari Bilimler Fakiiltesi, isletme Bolimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Bu projede, bavul ticareti degisik boyut ve uygulamalari ile ortaya konularak;

Tarkiye ve segilmis bazi Ulkeler arasinda yapilan bavul ticareti ile bu ticaretin basta
ihracatimiz olmak uzere Turkiye ekonomisine etkileri incelenecektir.
Bavul ticareti baslangic asamasinda yolcularin kendi Ulkelerinden bir miktar parayi
yanlarina alarak disaridan drtnleri satin almalari ve daha sonrada kendi ulkelerinde
satmak Uzere geriye donmeleri biciminde gerceklesmektedir. Bavul ticaretinin daha
gelismis yapilarinda ise Urlnlerin yolcu beraberinden ayri yiklenmesi ve yolcunun
artnlere eslik etmemesi seklinde gergeklesmektedir).

Bavul ticaretinin gecmisi ¢ok eski olmasina karsin, Ozellikle 1990’h yillardan
itibaren belirli bir ivme kazanmasi ve buylmesi Uzerinde birgok ekonomik ve sosyal
neden bulunmaktadir. 1991 yilinda Sovyetler Birligi’'nin ¢dkmesi ile beraber basta bu
cumhuriyetler olmak Gzere ayni ekonomik sistemi benimsemis bircok Ulkede dramatik
degisim ve donusimler yasanmaya baslaniimistir. Yapilan ekonomik reformlar sonucu
mulkiyet sahipligi kamudan 6zel girisimcilere gecmistir. Ayrica, yeniden yapilandirma
reformlari sonucu; merkezi yodnetimin kontrolinde olan ekonomiden pazar esasl
ekonomiye gecis yapiimistir.

Sovyetler birligi ddbneminde bir taraftan Uretim bir taraftan da baslica dagitim
hizmetleri olan toptan ve perakende hizmetleri de merkezi ydnetim tarafindan
planlanmaktaydi. Sovyetler birliginin ¢dkmesini takiben, Uretim ve tlketim arasindaki
uyumsuzluk ile Uretilen Grunlerin tiketici taleplerini karsilamada yetersiz kalmasi
dagitimda blyUk sorunlarin ortaya ¢ikmasina neden olmustur. Bir bagka ifade ile Uretilen
drlnlerin  tuketiciye ulastirimasinda dagitim kanallaninin  yetersizligi  goérulmustar.
Tulketicilerin temel ihtiyaclarinin karsilanmasina ydnelik olarak 1991 yilindan itibaren
bavul ticareti bir ¢6zim olarak ortaya ¢ikmistir. Bu slrecte baslangigta basta Rusya
Federasyonuna bagl Ulkeler ile Bulgaristan ve Romanya olmak Uizere Kafkaslar ve Dogu
Avrupa’dan bircok Ulke basi cekmistir.

Bavul ticareti zaman icerisinde Ulkelerin dis ticaretinde 6nemli bir paya sahip
olmustur. 1993 yili Temmuz ayinda IMF heyeti Rusya Federasyonu’na yaptidi ziyarette,
bavul ticaretinin varlidi goruldu ve Rusya sinirlarindan blylk miktarda mallarin gectigini
tespit etmistir. Bu slregte bazi insanlarin belirli araliklarla ve stirekli olarak bavul ticareti
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yaptiklarini bagajlari beraberinde tasidiklari, Rusya gimrik dizenlemeleri yolcularin
hicbir gimruk dizenlemesine tabi olmaksizin 5.000 dolara kadar Urind satin alarak
tasiyabileceklerini 6ngérmekteydi. Rusya yetkilileri 1993'te bavul ticaretinin 1,5-2 milyar
dolar seviyesinde oldugunu tahmin ediyorlardi. IMF komitesine gdre bavul ticareti 1996
yilinin sonuna dogru dédemeler dengesi istatistikleri agisindan énemli bir konu haline
gelmistir. IMF’in 1997 yilinda yapilan toplantisina bu konu ile ilgili iki ayr tebli§ sunuldu).

Bdylelikle IMF tarafindan bavul ticaretinin ddemeler dengesi istatistiklerine

olumsuz etki yaptigi acikga ortaya konulmus oluyordu. Suphesiz IMF’in bu tespiti Rusya
Federasyonu’nun bavul ticaretini olumsuz etkileyecek kararin alinmasinda etkili olmustur.
Ancak, Rusya Federasyonu’'nun bu karari Gzerinde IMF disinda baska dinamiklerin de
etkisi olmustur.
Yerli Ureticilerin glclenerek birgok Urlntn Ulke igerisinde Uretilmeye baslanmasi, Turkiye
digindaki pazarlarin devreye girmesi ve kur hareketlerindeki dalgalanmalar dolayisiyla
Rusya Federasyonunun Bavul Ticaretinin sinirlanmasi yonindeki iradesi ve kararliliginin
bu sekilde yapilan ticareti daha da sinirlamasi beklenmektedir. Bu yénde meydana
gelecek gelismeler basta tekstil, konfeksiyon ve deri sektériinde faaliyet gdOsteren
firmalarin bavul ticareti ile ilgili stratejilerini yeniden gézden gegirmelerini gerekli kilacaktir.
Rusya Federasyonu’nun bavul ticaretine sinirlama getirmesi, Tlrkiye’den yapilan bavul
ticaretinin dnemli 6lcide kigllmesine neden olmustur. Turkiye’nin 1996 yilindaki toplam
ihracat 23.2 milyar dolar iken bavul ticareti kapsamindaki ihracat rakami 8.8 milyar dolar
olmustur. Bunun anlami bavul ticareti Turkiye’nin toplam ihracati icerisinde 1/3’ten daha
fazla bir paya sahip olmustur.

Bavul ticareti resmi olarak “Bedelsiz ihracat” kapsaminda degerlendirimektedir.
Bedelsiz ihracata iligkin 96/10 Sayili Tebligde “Yurt diginda yerlesik tiizel kisiler, yabanci
turistler ve yurt disinda ikamet eden Tlirk vatandaglarinin beraberlerinde gétlirecekleri,
gbnderecekleri veya adlarina gbénderilecek esya ve tagitlar’bedelsiz olarak ihrag
edilebilecek mallar arasinda sayilimistir.

Tarkiye ve Rusya arasindaki iyi iligkiler kuruimasinda ekonomik igbirligi dnemli bir
rol oynamistir. Marek Menkiszak 1990’lardaki ticarette “bavul ticareti” nin belirgin bir
bicimde etkin olduguna dikkat c¢ekmistir. Ruslar igin Turkiye’den tiketim Urdnlerinin
getirilmesi ana gelir idi ve bu ticaret 1990’'larda 5 milyar ile 15 milyar dolar arasinda bir
rakama ulagmigtir. iki Ulke arasindaki ticaret son yillarda sirekli blyimustir. Bununla
beraber Menkiszak iki Ulke arasindaki ticaretin “alismadik ve agik¢a asimetrik” oldugunu
iddia etmistir. Bu suregte Rusya, TUrkiye i¢in anahtar bir ticari ortak olmustur. Turkiye,
Rusya icin daha az 6nemli olmustur. TUrkiye esas olarak Rusya’dan enerji hammaddeleri
ithal etmekte ve Turkiye’nin ticaret acigl derinleserek 2007°de 18 milyar dolara ulagsmisgtir.
Moskova ise bavul ticareti ve Rus turistlerden saglanan gelirlerin, Turkiye’nin kayiplarini
blylk oélglde telafi edecegini iddia etmistir. Girkan Ates ise, iki Ulke arasindaki ticaretin
asimetrik ve Rusyanin lehine oldugunu, Rus turistlerden saglanan turizm gelirleri ve bavul
ticaretinin  Turkiyenin kayiplarini  dengeleyemeyecegini, CuUnkld, Rusya gumrik
kisitlamalari ile ilgili dizenlemeleri empoze ettiginden bavul ticareti her yil giderek dists
gOstermistir. Diger taraftan enerji hammadde fiyatlari ile turizm gelirleri kiyaslandiginda
turizm gelirlerinin bu agigI kapamaya yetmeyecegini ifade etmisgtir.
http://www.gurkanates.com/index.php?option=com_content&view=article&id=12:relations
-between-turkey-a-russia-&catid=8:uluslararasi-lkler&ltemid=24
Tarkiye’de ikamet etmeyenlere yapilan mal satislarini kapsayan ve uygulamada “Bavul
Ticareti” olarak adlandirilan sistem, 6zellikle eski dogu bloku Ulkelerinden ve Rusya
Federasyonundan gelen turistlerin Ulkelerinde satmak amaciyla Turkiye’den aldiklari
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mallari yurt disina ¢ikarmalari seklinde islemektedir. Merkez Bankasi tarafindan yapilan
anketlere gore, bavul ticareti amaciyla Ulkemize gelen turistlerin yarisindan fazlasi anilan
Ulkeden gelmektedir.(www.foreigntrade.gov.tr)

Ancak, 1996 yilindan itibaren Tlrkiye’den Rusya Federasyonu’na yapilan bavul
ticaretinin hacmi oldukga azalmistir. Buna karsin, diinyadaki ekonomik, sosyal ve siyasal
gelismelere bagli olarak basta Ortadogu ve Afrika olmak Uzere birgok boélgeden yeni
Ulkeler bu kapsama girmisgtir.

Bazi calismalarda Guneyden Kuzeye go¢ ve hareketliligin yeni formlarina
bakilmaktadir. Bu ¢alismalarda gemilerle illegal gé¢cmenlerin tasindidi belirtiimektedir. Bu
gbecmenler kuzey Akdeniz’den istanbul, Marsilya ve diger ticari yerlere tasinmiglardir.
Buradaki “gd¢men” kavrami artik surekli gidip gelen ya da dolasan insanlar igin
kullanilmaktadir. Mardin’de yasayan ve Arapc¢a konusan Muslimanlar tarafindan Cezayir
ve Tunuslu binlerce turist her ay Turkiye-Suriye sinirindan alinarak alisveris yapmak
lizere istanbul’a getirilmislerdir (peraldi@mmsh.univ—aix.fr). Son dénemde Trkiye-Suriye
iligkileri ve Suriye’de yasanan toplumsal olaylar, Suriye sinirinin bu amagla kullaniimasini
glclestirmistir. Bu nedenle insanlarin yeni arayislar igerisine girecedi duslindlmektedir.
dustnilmektedir.

Bu calisma ile Turkiye'den baska Ulkelere yapilan bavul ticareti incelenecektir.
Calisma, istanbul-Laleli semti esas olmak Uzere bagka Ulkelerden bavul ticareti amaciyla
gelen insanlar ile bavul ticareti icin Urlnleri tedarik eden aracilarla goérugllecektir. Bu
konuda daha 6nce yapilan ¢alismalarda kullanilan anket formlari yaninda anket formlarini
olusturmadan énce hem disaridan gelen ticaretgiler hem de aracilardan olusan gruplarla
odak grup goérusmeleri yapilacaktir. Daha 6nce kullanilan oélcekler ve odak grup
gériasmeleri sonucu uygulanacak ankete son hali verilerek iki ayri gruba anket
uygulamasi yapilarak saglanan veriler analiz edilecektir.
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SUMMARY

In this project, shuttle trade will be stated with its various dimensions and
applications; shuttle trade that has been made between Turkey and some other selected
countries, the effects of the shuttle trade on firstly the export of Turkey and on Turkish
economy will be analysed.

In the beginning stage, shuttle trade occurs when passengers take some money

with them from their countries and buy some goods from abroad, later they go back to
their homeland to sell these goods. In the advanced structures of shuttle trade, goods are
loaded apart from the passenger and the passenger doesn’t accompany the burden.
(http://imf.org/external/bopage/pdf/98-1-3.pdf).
Although shuttle trade has a historical background, especially since 1990’s there have
been so many economical and social reasons for its improvement and accelaration. In
1991, with the collapse of the USSR, there have been dramatical changes and
transformations firstly in these countries that adopted the same economical system. As a
result of the economic reforms, right of ownership was transferred from the public to the
private sector. Also, as a result of the reconstruction reforms; central government-
controlled economy was changed into market-based economy.

In the time of the USSR; production and the main distribution services such as
wholesale and retail services were being planned by the central government. With the
collapse of the USSR, incoordination between production and consumption and the
deficiency of the manufactured products against consumer demands, many serious
distribution problems occured. In other words, distribution channels were not enough to
make the manufactured products meet with the consumers. Since 1991, shuttle trade has
come up with the solution for meeting the basic needs of the consumers. The Russian
Federation countries, Bulgaria Romania and so many countries from the Caucasus and
the Eastern Europe leaded the process.

In the length of time, shuttle trade had an important share in the foreign trade of
the countries. In july 1993, with IMF commision’s visit to the Russian Federation,
existance of the shuttle trade were determined. In the meantime, some people made
shuttle trade frequently and constantly, Russian customs arrangements provided that
passengers could buy and have products until the limit of 5.000 dollars without being
subject to custom arrangements. In 1993, Russian authority presumed that the shuttle
trade was on the level of 1,5-2 million dollars. According to IMF comitee, in the end of
1996 the shuttle trade became an important issue for the statistics of balance of
payments. In the IMF meeting in 1997, two different avisos were presented about this
subject matter (http://imf.org/external/bopage/pdf/98-1-3.pdf).

Thus, it has been revealed clearly by IMF that shuttle trade has a negative effect

on balance of payments. Without a doubt, this determination of IMF effected the Russian
Federation during the decision that would affect negatively the shuttle trade had been
made. However, this decision of the Russian Federation was effected by other dinamics
except IMF.
Due to local producers getting strong and producing many products domestically, other
markets besides Turkey stepping in and the Russian Federation limitating the shuttle
trade because of rate fluctuation, it is expected more limitations in this way of commerce.
In this progress the firms in the textile, confection and leather sector need to make
provisions to this effect and revise their shuttle trade strategies.
(http://www.alomaliye.com/levent _gencyurek bavul.htm)
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The limitations of the Russian Federation caused the decrease of the shuttle
trade that has been made from Turkey. In 1996, while Turkey’s total export was 23.2
billion dollars, in the extend of shuttle trade, export figure was 8.8 billion dollars. Which
means shuttle trade had 1/3 share in total export of Turkey.

Shuttle trade is officially considered as “export without returns”. In the 96/10
numbered communiqué relating to export without returns, “The goods and vehicles that
are sent, beared or submitted by the name of legal corporate persons which have
resident abroad, foreign tourists and Turkish citizens that reside abroad” are counted as
goods that can be exported without returns.

Economic cooperation played a major role maintaining a close relationship
between Turkiye and Russia. Marek Menkiszak stressed out the salient part of suitcase
trade through 90’s. Goods imported from Turkiye were primal source of income for
Russian domestic commerce. Volume of suitcase commerce from Turkiye to Russia
accounted between 5 and 15 billion US dollars during that period. Growing trend in
commerce between Russia and Turkiye continued since then, however Menkiszak
claimed it's an atypical and asymmetrical growth. Meanwhile Russia becoming a crucial
trading partner as an energy supplier, Turkey’s role in this relationship diminished by
remaining limited on just suitcase trade and tourism. This unbalanced trade structure
created a trade deficit of $ 18 billion for Turkey up to 2007. As to Gurkan Ates, Suat
Kinikhoglu share the same view with Menkiszak that this trade is an asymmetrical
relationship and points out that duty legislations imposed by Russia will go on reducing
the suitcase trade volume. He also adds that mere tourism is not obviously enough to
match Turkiye’s yearly deficit in the trade between Russia.
http://www.gurkanates.com/index.php?option=com_content&view=article&id=12:relations
-between-turkey-a-russia-&catid=8:uluslararasi-lkler&ltemid=24
Suitcase or shuttle trade, the commerce of the Turkish origin goods to nonresidents in the
country, mostly based on the eastern bloc countries and Russia Federation’s citizens,
and trading these goods in their home countries. According to the regular surveys of
Central Bank of Turkish Republic, more than half of the trade volume originates from
Russia Federation. (www.foreigntrade.gov.tr)

Although suitcase trade to Russia has decreased since 1996 consistently, new
market from Middle East and Africa has emerged recently as a result of the political and
social changes in these regions.

In particular studies a new wave of illegal immigration from south to north was
investigated. These immigrants from south Mediterranean basin who regularly travel to
big and developed cities such as Istanbul and / or Marseille created a new suitcase trade
traffic in these regions. Southern Turkish residents in cities like Mardin who can speak
Arabic bring many suitcase traders from countries such as Algeria and / or Tunusia to
Istanbul through Syrian border (peraldi@mmsh.univ—aix.fr) . Considering the recent
social and political incidents in Syria and foregoing diplomatic status between Turkey, the
mentioned emerging suitcase trade market might seek out new areas.

In order to take a picture of the present status of the suitcase and gain insight
about the future of the market, this study will analyze the Laleli area, a center of suitcase
trade in Istanbul, receiving thousands of suitcase traders from many different countries.
Initially literature background and the focus group studies with the suitcase trade goods
suppliers and traders will shed light to structure a survey form for the research. Data
collected via finalized survey form, foreign traders’ and the local suppliers’ profiles will be
compared and analyzed in terms of the research objectives.
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Proje No: 2012-02-03-YL01
iran Dig Politikasinin Ekonomik Politik Eksende incelenmesi 1979-2012
Dog. Dr. Ozden Zeynep OKTAV
Yiiksek Lisans Ogrencisi Ali Haydar SENYURT
Iktisadi idari Bilimler Fakiiltesi, Siyaset Bilimi ve Uluslararasi lliskiler Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Zengin enerji kaynaklarina sahip bir Orta Dogu Ulkesi olan iran, Batrnin
hegemonyasina karsi c¢ikarak gdérece kendi bagimsiz ekonomi politikasini ve dis
politikasini olusturmaya calismaktadir. Uluslararasi Para Fonu'’nun ve Dinya Ticaret
Orgiiti’niin bir Gyesi olmasina ragmen Iran, alternatif entegrasyon stratejileri gelistirme
arayisindadir. Bu agidan, iran teokrasisinin, sosyalist alternatiften farkl olarak, biiyik bir
Olcide Amerika Birlesik Devletleri'nin hegemonyasi altinda olan uluslararasi sisteme
kars! alternatif entegrasyon stratejileri (Sanghay isbirligi Orgiitil) gelistirmeye galismasi,
bizi iran ekonomi-politiginin incelenmesine tesvik etmektedir.

iran; Veneziella, Cin, Rusya ve Hindistan ile ekonomik ve siyasal igbirligi
gelistirmektedir. iran'in bu (lkelerle ortakh@ daha ¢ok enerji (petrol, dogalgaz, niikleer)
alaninda gerceklesmektedir. Cinki, iran zengin dogalgaz ve petrol rezervlerine sahip
olan bir Ulkedir ve ihracat gelirinin ¢ok buyuk bir kismini enerji alaninda ihra¢ ettigi
uriinlerden elde etmektedir. Petrol ve dogalgaz iran dis politikasinda ekonomik oldugu
kadar siyasal da bir aragtir. Bu nedenle, iran dig politikasinin ekonomi politigi ener;ji
ekseninde ele alinacaktir.

Calismamiz, bu noktadan hareketle, uluslararasi sistemde meydana gelen
alternatif ekonomik ve politik entegrasyon stratejilerinin, kiresellesmenin yarattigi etkinin
sonucu olarak olusan bir tepki olup olmadidi sorusuna yanit aramayi hedeflemektedir. Bu
calismada, esasen, kiiresellesme ve onun anti-tezi arasindaki iligki iran érnegi Gzerinden
asagidaki sorular ekseninde ele alinacaktir:

iran'in Veneziella, Cin, Rusya ve Hindistan gibi Ulkelerle isbirligi yaparak,
uluslararasi ekonomi-politik sisteme karsi (gbrece) alternatif entegrasyon stratejileri
gelistirerek, bagimsiz bir dis politika izlemesi kiresellesen dinya sisteminde miUmkin
madur?

iran gibi orta biiyiikliikteki bir devletin, uluslararasi sistemde politik, ekonomik ve
askeri agidan super gug olan ABD'ye karsi micadelesini/ direnisini nasil yuratmektedir?
ve bu mucadelesini surdirebilmesi mimkin madur?

Bu sorularin yanitinin arandigi ¢alisma Jonathan Nitzan ve Shimshon Bichler’in
elestirel kuresellesme teorisi (critical theory of globalization) tizerine oturtularak
yuritilecektir. S6zkonusu teoriye gore,ekonomik, siyasal, kulturel ve askeri olgular bir
butunun parcalaridir ve birbirinden bagimsiz olarak incelenemezler. Ayrica, sermaye ayni
zamanda bir iktidar bicimidir. Bu nedenle, toplumsal olgularin tarihselligini g6z éninde
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bulundurarak, ekonomi-politik temelde analiz edilmesini savunur. Nitzan ve Bichler’in
gelistirdikleri bu teoriye gore, mikro boyuttaki gelismeler, bir baska deyisle bir tlke
icerisinde meydana gelen gelismeler, makro gelismelerin , yani kiiresel ekonomi-politik
gelismeler, ekseninde sekillenir. S6z konusu teori parga ve butin arasindaki etkilesimi ve
nedenselligi sermaye birikimi, yonetici sinif formasyonu ve kiresellesme temelinde analiz
etmektedir.

SUMMARY

When we analyze the economic systems, socialist/communist countries such as
Cuba and North Korea have been constituting an economic block against the global
political economic system which is under hegemony of the USA. It can be said that
economics affects the politics but it is not a sufficient condition in explaining the world
politics. Because economics is not only the factor that shapes the international relations
and the foreign policies of nations. An interconnectivity exists in global political economic
systems. That means not only economic affects the foreign policy but also foreign policies
affect the economic policies. In this sense Iran, as an Islamic-oriented theocratic country,
constitutes a significant case to be analyzed with its independent foreign and economic
policies in international arena.

Iran which has rich energy resources in the Middle East, has been attempting to
implement a relatively independent economic policy and foreign policy struggling with
hegemony of the West. Although Iran is a member of International Monetary Fund, and
also an observer in World Trade Organization, Iran with its theoretical structure has been
seeking an alternative integration strategies (i.e. Shanghai Cooperation Organization) as
being different from the socialist experiences. Unlike Cuba and North Korea, this different
structure is the main point of the study that encourages us to analyze the motives of
Iranian foreign policy and economic policy in the global political economical system that is
under hegemony of the international society whose patron is mainly the USA.

Therefore Iran has been improving its relations with Venezuela, China, Russia
and India. Iran improves its partnerships with these countries mainly in energy sector
(petroleum, natural gas, nuclear). Because, Iran possessing rich natural gas and oil
reserves gains its incomes largely from exports of these energy resources. It has to be
noted that the oil and natural gases are not only economic tools for Iran, but also political
ones. That is the reason of why political economy of Iran's foreign policy is going to be
analysized regarding the its energy resources.

In this way, our research aim is to understand whether economic and political
alternative integration strategies occurring in international system are a way of reacting to
the effects of globalization or not? That is to say, does globalization create its own anti-
thesis? We try to answer the following questions by referring to case of Iran.

-Can Iran sustain an independent foreign policy in globalizing world system
cooperating with Venezuela, China, Russia and India to develop relatively alternative
integration strategies against international political-economic system?

-How has Iran as medium-sized state been struggling with the USA as a super power
economically, politically and militarily in international system? Furthermore, what can be
said for the sustainability of these policies?
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Proje No: 2012-02-03-YL02

BiR KOLEKTIF SiDDET TURU OLARAK LiNG: 1991-2010 YILLARI ARASINDA
YASANAN LINC EYLEMLERININ ANALIZI

Ogr. Gor. Dr. Evren Balta Paker

_ _ Yiiksek Lisans Ogrencisi Bettil Baki
Iktisadi ve Idari Bilimler Fakdiltesi, Siyaset Bilimi ve Uluslararasi lligkiler Bélimui

Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2013
OZET

1991-2010 yillar arasinda Turkiye’de ¢ok sayida ling eylemi meydana gelmistir.
Gazete haberleri ve bu konuda yayinlanan makaleler ve kitaplar son vyillarda ling
eylemlerinin artisina vurgu yapmakta ve bu durumun dneminden bahsetmektedir. Bu
arastirma, meydana gelen ling eylemlerinin  kapsamli bir analizini yapmayi
hedeflemektedir.

Arastirmanin temel metodu, gazete taramasi yontemiyle 1991-2010 yillar
arasinda meydana gelen ling eylemleri verilerinin toplanmasi ve ling eylemlerinin
kapsamli bir verisinin olusturulmasidir. Bir sonraki asama, data anahtari olusturarak bu
verilerin kodlanmasi olacaktir. Elde edilen bu veriler, vaka katalogu yontemine gore
kodlanacaktir.

Bu kodlama yontemiyle &ncelikle meydana gelen ling eylemlerinin hangi
motivasyonlarla, hangi gruplar tarafindan ve kimlere yonelik yapildidinin bir haritasi
cikarilacaktir. Daha sonra niceliksel bir analiz yéntemiyle ling eylemlerinin boélgesel ve
zamansal bir yogunlugunun olup olmadidina bakilacaktir. Bir sonraki asamada, yine
niceliksel bir ydntem olan regresyon analiziyle bu eylemlerin yapisal bir aciklamasinin
olup olmadigina, yani issizlik, gog, ekonomik kriz gibi bagimsiz degiskenlerle iligkisine
bakilacaktir. Bu arastirma, bdylelikle, Turkiye’de 1991-2010 yillari arasinda meydana
gelen ling eylemlerinin kapsamli bir datasini ¢ikartarak bu alandaki 6nemli bir veri
eksikligini doldurmus olacaktir.

Ling eylemleri dinya literatiriinde genellikle (¢ kuramsal yaklasim gergevesinde
ele alinmaktadir. Bunlardan ilki engellenme-saldirganlik ve tehdit-saldirganlik
yaklagimlarini igeren sosyal psikolojik yaklasimlardir. ikincisi ling girisimlerini ekonomik
durum, issizlik, gd¢ gibi olgularla agiklayan yapisal agiklamalardir. Ugiincisii ise, ling
eylemlerinin belirleyici motivasyonunun kultirel kodlar ve duygusal suregler oldugunu
belirten kultirel agiklamalardir. Bu arastirmada, bu g farkli kuramsal yaklasim, Turkiye
ornegi Uzerinden bir degerlendirmeye tabii tutulacaktir. Bu verileri dinya literatlrtindeki
kuramsal yaklasimlar gercevesinde analiz ederek ve Turkiye 6rnedinin bu kuramsal
yaklasimlardan hangileri ile 6rtastigunu test ederek Turkiye'deki ling literatliriine katkida
bulunacaktir.

Bu arastirma kapsaminda elde edilecek sonuglarin, yayinlar ve konferanslar
yoluyla akademi dlnyasi ile paylasiimasi hedeflenmektedir. Ayrica ling eylemlerinin
nedenlerine dair yapilacak kapsamli bir inceleme, ling eylemlerinin kamusal otorite ve su¢
ile olan iligkisinin tartisiimasina da zemin olusturacaktir.

154



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

There have been many lynching acts between the years of 1991-2010 in Turkey.
New reports and articles on the issue have emphasized the importance of the increase in
lynching acts. However yet, there was no systematic study to understand the causes of
such increase. This study aims to analyze the lynching acts systematically and
extensively.

The main research method will be qualitative. First of all, data set will be collected
on lynching acts by surveying the newspapers between 1991-2010. Then, the events will
coded by using the event data analysis method.

The data set will first be descriptively analyzed by using statistical analysis, to
show temporal and spatial patterns in lynching acts. This analysis will be further
supported by structural analysis to show whether there is a causal relation between
variables such as migration, unemployment and economic crisis and lynching. As such,
this study will be contribution in understanding the causes and consequences of the
lynching acts.

Lynching acts are usually analyzed with in three different conceptual
approaches. The first approach underlines the importance psycho-social motivations
such as aggression and frustration. Second approach underlines the relationship of
lynching acts with the socio-economic changes such as changes in migration patterns,
unemployment and economic growth. Final approach underlines the importance of
framing and collective culture to understand lynching acts. This study will mainly work
with the assumptions of the structural approaches and test their hypothesis first.

The results of this study will be disseminated through conferences and academic
articles. This study will also have important public benefits since the lynching acts usually
have consequences for public authority and order.
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Proje No: 2012-02-03-GEP02
1980 SONRASI TURKIYE’DE SiYASET: NEOLIBERAL HEGEMONYANIN INSASI
Yrd. Dog. Dr. ismet AKGA
Ars. Gér. Barig Alp OZDEN
Iktisadi idari Bilimler Fakiiltesi, Siyaset Bilimi ve Uluslararasi liligkiler Boélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

2001’deki ekonomik krizin ve Adalet ve Kalkinma Partisinin (AKP) iktidara
gelmesinin 6zel bir nitelik kattigi 2000’lerin ilk on yili Turkiye toplumu ve siyaseti igin
radikal bir dénlgiime sahne olmustur. Bu, iki nedenden dolayi boyledir: ilk olarak AKP,
ordunun i¢ siyasetteki agirhdini sarsarak Turkiye siyasetindeki dengeleri kokten
dénustiirmustir. ikinci olaraksa, 2001°deki ekonomik kriz sonrasi ortaya konan neoliberal
yeniden yapilanma programi sahiplenilip daha da genisletilerek Turkiye'nin kuresel
sisteme entegrasyonu tamamlanmistir.

Proje bu radikal déntsum strecini, kirllma anlari ve sureklilikleri igerisinde ve en
onemlisi de bu slreci gétiren ana aktérin —yani AKP’nin- 6zgin nitelikleri ¢cercevesinde
analiz etmeyi amaglamaktadir. Bu c¢erceve igerisinde projenin temel iddiasi AKP
dénemini, Turkiye’de neoliberal hegemonya tesisi slrecinin otuz yillik tarihi icerisine
oturtmaktir. AKP, bu inga sirecinin éninde duran engelleri ortadan kaldiran siyasi aktor
olarak nitelik kazanmaktadir. Bu baglamda AKP dénemi, muhafazakadr motiflerin
neoliberal ideoloji ve siyasalarla 6rtlstlrildigu 6zgin bir ddnem olarak incelenecektir.
Buna gére ne AKPyi siyasal gegmisi dogrultusunda degerlendiren modernist bakis agisi
ne de AKP'yi Turkiye'deki demokratiklesme strecinin 6zgln aktori olarak géren liberal
degerlendirmeler yeterli bir pozisyonu ortaya koymaktadir. Zira Turkiye’deki en kararli
neoliberal aktor olarak AKP, Yeni Sag ideolojinin “serbest ekonomi-gugli devlet” izlegini
kararlilikla temsil etmektedir. Temel projesi Turkiye toplumunu neoliberal ve neo-
muhafazakar ilkeler dogrultusunda yeniden dizayn etmektir.

2011’deki genel secimlerde AKP’nin aldigi yaklasik %50’lik oy orani, asagi yukari
otuz yil sliren bu calkantili inga déneminin belirli bir dengeye ulasmis olduduna isaret
etmektedir. Bu noktada AKP, askeri rejimce hazirlanan ve dnceki ddneme damgasini
vuran anayasl degistirmeyi 6ntine koymus durumdadir. Bu, gl¢ dengelerinin yeniden
kuruldugu yeni bir dénemi ortaya ¢ikaracaktir. Yeni dénemin analizine girisebilmek igin
oncelikle eski ddénemin butlincul bir analizine ihtiya¢g olacaktir. Hegel'in metaforunu
kullanmak gerekirse, AKP’nin basarisi, Minerva’nin kanatlarinin Turkiye’'nin son otuz
yihinin Uzerinde acilabilmesi icin gerekli kosullarin saglandidi anlamina gelmektedir.

Bu gorevi yerine getirmeyi amag¢ edinen proje sonrasinda ortaya ¢ikacak olan
kitabin 6grenciler, akademisyenler ve genel olarak siyasetle ilgilenen herkes icin bu
dénemin anlagiimasina katki sunacak bir rehber niteliginde olmasi planlanmaktadir.
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SUMMARY

The first decade of the 2000s, which was marked both by the major economic
crisis of 2001 and by the coming to power of the the Justice and Development Party
(JDP), has been a period of radical change in Turkish society and politics. This edited
volume is intended to give an intellectual guide for students, scholars and political public
for understanding this period in Turkey’s recent history. Hence, its main objective will be
to analyze this period of radical change, with its continuities and breaks, and its main
actor, the JDP, in relation to the creation of a neoliberal hegemony in post-1980 Turkey.

The most recent decade, dominated politically by successive JDP governments,
has been important for two reasons. First, by challenging the position of the Turkish
military, the JDP has radically changed the balance of power in Turkish politics. Second,
by maintaining and extending the neoliberal structural reform process implemented by the
previous government following the 2001 economic crisis, the JDP has completed the
mission of firmly integrating Turkey into the global capitalist system.

This volume will analyze the JDP period as a specific type of neoliberal
hegemony-building which mixes various conservative motives with neoliberal policies and
ideology. According to this viewpoint, neither the classical modernist stance, which
merely problematizes the JDP’s political background, nor the liberal left and liberal-
conservative positions, which define the JDP as the actor of the democratization process
offers a satisfactory explanation of recent developments in Turkey. As the most
determined and determining neoliberal actor in Turkey, the JDP is has maintained the
“free economy- strong state” line of the New Right. That is, its main project has been to
constitute and consolidate a type of society based on neoliberal and conservative
premises. Following this line of argumentation, this edited volume aims to reconsider the
JDP period as a new attempt to overcome the obstacles against building a neoliberal
hegemony in Turkey since the 1980s. Its premise is that the real historical and societal
meanings of JDP policies can be revealed by analyzing them in terms of the conflicts and
dilemmas of this process.

After the JDP’s striking victory (with 50% of the total votes) in the general
elections of June 2011, it seems that the conflictual, turbulent and painful history of
neoliberal hegemony has reached a point of stabilization. The main task of the new JDP
government will be to replace the existing constitution that was put into effect by the 1980
military coup with a new one. This will be a sign of a shift in the balance of power. The
analysis of this new era should be based on the analysis of the old one. That is, in terms
of Hegel’s metaphor, the JDP’s success represents the moment for the owl of Minerva to
spread its wings over the last thirty years of Turkey. This edited volume is intended to
contribute to this task.
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Proje No: 2012-02-03-KAP01

DIS TICARET BAGLAMINDA PO_L!TiK_ RiSK ANALIzi VE TURKIYE SURIYE
ILISKILERI

Dog. Dr. Ozden Zeynep OKTAV
Prof. Dr. Nevin COSAR, Dog. Dr. Kenan AYDIN, Ars. Gor. Hakan YILMAZ
Iktisadi idari Bilimler Fakiiltesi, Siyaset Bilimi ve Uluslararasi lliskiler Bélimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Bu projede Ulkelerin dig ticaretinde politik riskin yeri ve énemi Uizerinde durularak,
son yillarda Turk dis politikasinda izlenen ekonomi temelli yaklagsimda politik riskin énemi
ve is gevrelerinin politik risk algilama dizeyinin ne oldugu arastirilacaktir. Bu baglamda
Tarkiye’nin Suriye ile ticari iligskilerinde politik riskin dnemi, yeri ve Turk is ¢evreleri
tarafindan algilanma dlzeyi incelenecektir.

Irak'in ABD tarafindan isgal edilmesiyle birlikte badimsiz bir Kurt devletinin
ABD'nin destegi ile kurulacadi endisesi Turkiye'nin komsulari ile iligkilerini gelistirmesi
yoénunde itici bir gli¢ olmustur. Bu gercevede, Turkiye 2005 yilindan itibaren, Suriye ile
iligkilerini her alanda gelistirmis ve “ortak kader” sGylemi ¢cercevesinde 6zel bir iligki agi
gelistirme gayreti icine girmistir. Turkiye, Suriye ile 51 protokol imzalayarak, vizeleri
kaldirarak, ortak bakanlar kurulu toplantilari dizenleyerek i¢ ice gegmis ikili iliskiler
kurmak yolunda son derece 6nemli adimlar atmistir. (Oktav: 2011)

Bu gelismeler paralelinde, TUrkiye ile Suriye arasindaki ticari iligkiler son 5 yilda
ciddi bir ivme gostermistir. 2005 yilinda 823 milyon dolar olan ticaret hacmi bes yil gibi
kisa bir surede yuzde 200 oraninda artisla 2.5 milyar dolar seviyesine yukselmigtir. 2011
yihnin ilk 8 ayinda Turkiye’den Suriye’ye yapilan ihracat rakami 1.162 milyon dolar
olarak gerceklesmistir. (Ozer: 2011) Ancak Mart 2011’den itibaren ortaya gikan Arap
Bahari olarak adlandirilan halk hareketleri dolayisiyla Suriye’nin i¢ istikrari bozulmus ve
48 vyillik olaganusti hal yasasinin kaldiriimasini isteyen muhalif hareketin ivme
kazanmasi ve Esad ydnetiminin sivil halka dondk baskici tutumu ve sivil 6lumlerin artmasi
Tarkiye’nin de uluslararasi toplumla birlikte hareket etmesine yol agmistir. Bu gergevede
Suriye’ye karsi son derece sert sdylemler benimseyen Turkiye'nin Suriye ile ticari iligkileri
olumsuz yoénde buyuk bir degisime ugramistir. Suriye, 25 Eylul'den itibaren Tuarkiye'den
yaptigi ithalati durdurmus, gimrik vergisi yluzde 5'in Uzerinde olan Urtnlerin ithalatina
yasak getirmistir. Bu karar, Turkiye'deki is ¢evreleri tarafindan Tarkiye’nin Suriye’ye olan
ihracatinin sifirlanmasi ve Turkiye ile Suriye arasindaki ihracatin tamamen bitmesi olarak
yorumlanmistir. Ayrica iki Ulke arasinda sinirlarin kapali olmasi ve Suriye’nin sinira
askeri birliklerini yigmasi Tarkiye’nin Suriye ile sinir ticaretini ve bu Ulkeye yapilan
yatirimlari son derece olumsuz etkilemigtir.(Haberturk; Eyltl 2011)

Suriye 6rneginden yola c¢ikarak Ulkelerin dis ticaretinde politik riskin énemini
agiklamak bu projenin temel konusunu olusturacaktir. Bir tlkenin ekonomik, politik ve
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sosyal sisteminin temel hedefleri politik ¢cevreye gore sekillenir. Bu yluzden dis ticaret
yapan firmalar igin politik iklim ¢ok 6nemlidir. Bu baglamda firmalar igin ideal politik
iklimden anlasiimasi gereken istikrarli ve dost¢ca yaklasan yoénetimlerin bulunup
bulunmadididir. (Aydin:2009) Politik ¢cevrenin daha iyi algilanabilmesi icin; politik risk,
politik ¢evrelerin temel bilesenleri ile politik riskin odlgiilmesi ve yodnetimi
kavramlarinin agiklanmasi gerekir. Politik risk, siyasi yonetimlerin/ siyasi cevrelerin
isletme operasyonlarina mudahale etmesidir. Ayni zamanda politik risk tanimi, olaylara
ve cevrenin Ozelliklerine odaklanir. Her Ulkede politik risk olmakla beraber, bu riskler
Ulkeden Ulkeye buyuk degisiklikler gosterir. Politik riskin en disuk oldugu Ulkeler, genel
olarak istikrarli ve uyumlu bir tarihe sahiptirler. Politik riskin yiksek olma egilimi olan
Ulkeler boyle bir tarihe sahip degillerdir. Yatirimlarin gittikge artan bir bigimde kuresel hale
gelmesi, yatinmclilar i¢in Ulke riskinin bilinmesi ve dlglimesini ¢cok énemli hale getirmistir.
Global duzeyde Ulke riskinin dlglimesi konusunda hizmet veren birgok kurum ve kurulus
vardir. (Erb, Harvey,Viskanda: 1996)

Bu projenin amaci Turk dis politikasinin degisen igerigi ve Uslubu paralelinde
Suriye ile artan ticari iligkilerin Suriye’de var olan politik riskin gbéz 6nlne alinarak
gerceklestirilip gergeklestiriimedigini  arastirmaktir. Boylece Turkiye'de is ¢evreleri
arasinda politik risk kavraminin ne kadar bilindigi, 6nemsendigi, 6zellikle komsu bir
Ulkeye yatirnm yapilirken bu kavramin ne kadar dikkate alindigi sorusu projenin temel
sorusunu olusturacaktir. Bu gergevede, Turkiye'nin “komsularla sifir sorun politikasinin”
ondndeki 6nemli engellerden birisi olan politik riskin bir kavram olarak érnekleme yoluyla
aciklanmasi ve arastiriimasi hem literatlrde var olan énemli bir boslugu dolduracaktir
hem de Suriye ile yasanan ekonomik ve politik sorunlara ¢éziim oénerilerinin Uretilmesini
olanakli kilacaktir.

Bu arastirma Gaziantep, Hatay ve Kilis illerinde odak gruplar olusturularak
gercgeklestirilecektir.

Bdylece Turk is cevrelerinin Suriye pazarina ydnelik politik risk algilama
dizeyinin belirlenmesi ile ileride yapilacak ol¢ek gelistirme calismalarina bir kavramsal
cerceve olusturulmasi hedeflenmektedir.
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SUMMARY

This Project mainly aims to analyze the importance of political risk analysis in
international trade and level of political risk perception among the business circles with a
special reference to the changing dynamics of economy based Turkish foreign policy. In
this context, the importance of political risk in Turkish-Syrian trade relations and the
level of political risk perception among the Turkish business circles will be the focus of the
project.

With the occupation of Iraq, Turkey’s concern regarding the possibility of the
foundation of an independent Iraqgi state with the US support became a main impetus in
growing relations with the neighbouring countries. In this context, with 2005 onward,
Turkey developed its relations with Syria in every aspect and formulated a new rhetoric
based on “common fate” with Syria. (Oktav: 2011)

In parallel with those developments, the relations between Turkey and Syria
improved to a large extent in last 5 years. The volume of trade has increase from 823
million dollar to 2.5 billion dollar in 2011. The export from Turkey to Syria increase 1.162
million dollar within eight months of 2011. (Ozer: 2011) However, beginning with March
2011, Syria’s inner stability declined due to the latest mass demonstrations defined as
“Arab Spring”. That the opposition party has demanded the removal of the administration
of emergency and the oppressive administration of Assad regime towards the Syrian
people urged Turkey to act together with the international society. In this context, Turkey
who has adopted a harsh rhetoric towards the undemocratic applications of Assad regime
could not sustain its trade relations with Syria. Syria has stopped its import from Turkey
from the 25th September onward and banned the import of productions having the
custom rate over 5 percent. This has been viewed by the Turkish business circles as
complete cut of trade link between the two countries. Of course this had a very negative
effect on Turkey-Syria border trade. (Haberturk; Eylil 2011)

The basic theme of the project is to explain the importance of the political risk in
international trade by giving reference to the example of Turkish-Syrian trade relations.
The basic objectives of economic, political and social system of a country are determined
in accordance with political environment. In this context, what should be understood from
the political climate is whether the regime of the state is friendly and stabilized.
(Aydin:2009) In order to understand the political environment, the concepts such as
political risk, the basic determinants of the political environment and the
measurement and administration of political risk have to be explained. The political
risk clarifies the intervention of political administrations / political circles into the business
operations as well. The definition of political risk also focuses on the environmental
characteristics and events. Although almost every country has political risk to some
extent, the degree of political risk varies from one country to another. The countries
where there is little political risk are mostly politically and historically stabilized ones. The
countries where the political risk percentage is too high mostly lack such a stabilized
politics and history. The fact that enterprises turned out to more global urged the
countries to acquire information about the political risk. On global level, there are many
institutions and companies serving as supplier of information about the political risks of
countries.

(Erb, Harvey,Viskanda: 1996)
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The aim of this Project is to understand to what extent the political risk concept
has been taken into consideration in increasing trade relations with Syria in parallel with
changing style and substance of Turkish foreign policy. Thus the questions of the Project
will be as follows: to what extent the political risk concept has been familiar to business
circles? To what extent the political risk concept has been determinant in realizing
enterprise in Syria? In this context, the analysis of political risk concept as a barrier for
“zero problem with neighbors” policy will be both an important contribution to literature
and produce solutions to political and economic problems.

The research will be realized in Gaziantep, Hatay and Kilis provinces with focus
groups.

Thus the Project aims to formulate a conceptual framework fort he future scale
development works by focusing on the political risk perception of Turkish business circles
concerning Syrian market.
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Proje No: 2012-02-03-KAP02
YENi ORTADOGU’DA TURKIYE
Prof. Dr. Nursin ATESOGLU GUNEY
Dog. Dr. Visne KORKMAZ, Dr. Bora BAYRAKTAR
Iktisadi ve Idari Bilimler Fakiiltesi, Siyaset Bilimi ve Uluslararasi lligkiler Bolimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Yeni Ortadogu'da Turkiye bashgl altinda iki yilda tamamlanmasi duasuntlen
proje, bir uluslararasi toplanti ve bir uluslararasi kitap ¢alismasini kapsamaktadir. Kitap
proje yuritlcusu tarafindan derlenecek ve diger proje cgalisanlariyla beraber, ulusal ve
uluslararasi alanda énemli isimlerin katki saglayacag bir kitap ¢calismasi olacaktir. Kitabin
Routledge vb. yayinevlerinde yayinlanmasi disUndlmektedir. Proje koordinatoriiniin
yayinevleriyle temasi vardir. Proje iki hatti kapsayan bir ¢alisma olacaktir:

1)- Ortadogu’'da son dénem yasanan degisime (Arap Bahari, Nikleer Silahlarin
yayllmasi sorunu, sivil nikleer enerji kullanimi, demokratik katilim, insani muidahale,
devlet/ulus ingasi vb. gelismelerle sekillenen degisime) Turk Dig Politikasi’'nin (TDP) nasil
cevap verdigi Uzerinde duracaktir. Bu inceleme cergevesinde sadece degisim degil
Ortadogu’nun devam eden sorunlari da dikkate alinarak TDP’nin bu suregiden
meselelere farkli bir yaklasim gelistirip, gelistirmedigi; gelistirdiyse bu yaklasimin
ondndeki sinirlamalarin ne oldugu, yaklasimin bagarisinin nasil degerlendirilebilecegi
tartisilacaktir. Buglnki glincel gelismeler ve Turkiye'nin 1. ve 2. Diplomasi hatti igerisinde
Ustlenmis oldugu rol dusundldiginde (Takas Anlasmasi, Gazze ile ilgili Takas
Anlasmasi, Arap Baharina verilen destek vb.) bu konu hem énemli hem de su ana kadar
kapsamli bir ¢calismanin konusu olmadidi igin yenidir. Ayrica bu ¢alisma; TDP analiz
literatUrGnn bir pargasi olacagi icin, akademik bir geleneginin devamidir.

2)- Proje, bolgeye yonelik TDP’nin diger bolgesel ve dis aktorler tarafindan nasil
algilandigini incelemeyi amaclamaktadir. Bu baglamda planlanan toplantilara, bdlgeden
ve Batidan 6nemli kurum ve Universitelerin ortak olmasi saglanacaktir. Yine kitap
projesinin igine bdlge ve Bati Akademisinden 6nemli akademisyenlerin bolim yazari
olarak katilmasi saglanacaktir. Bu bakimdan proje Ortadogu’ya yonelik TDP ile ilgili
kuramsal, tarihsel ve uygulamaya yoénelik hatlari birlestiren kapsamli bir ¢alisma 6rnegi
olmanin yani sira, dis politika algisi Uzerine de yeni bir yaklasim getirmeyi
hedeflemektedir.

Proje kabul edildigi takdirde ilgili kamu ve 6zel kuruluslardan maddi destek bulunacaktir.

Amaclar:

1) Akademik amagc: proje Ortadogu’ya yoénelik TDP ile ilgili kuramsal, tarihsel ve
uygulama yonelik hatlar birlestiren kapsamli bir ¢galisma 6rnegdi olmanin yani sira,
dig politika algisi Uzerine de yeni bir yaklasim getirmeyi hedeflemektedir.

2) Proje YTU BAP kapsaminda siirdiiriilecegi icin, YTU'nin hem ulusal (akademik-
birokratik) hem de uluslararasi taninirligina katkida bulunacaktir.
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3) Proje, YTU ve diger ulusal ve uluslararasi Universitelerde farkli disiplinlerden
akademisyenlerin bir araya gelmesini saglayacagindan bdlge ¢alismalari ve TDP
¢alismalari baglaminda ¢ok disiplinli galisma yaklasimina katkida bulunacaktir.

4) Proje, TDP’nin hedefledigi bdlgesel isbirliine ve c¢atisma ¢ézimine katkida
bulunacaktir.
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SUMMARY

Turkey in New Middle East project which is planning to be completed within 24
mounts is covering two international conferences in Turkey and abroad and an edited
book. The book that is expected to be published in Routledge or other well known
publishers abroad will be edited by the coordinator of the project who has already
contacted with the publishers and the contributors will be the well known names of the
field in national and international universities.

Project will aim to answer two main questions:

1)- How does Turkish Foreign Policy (TFP) react to the new developments in the
Middle East (Arab Spring, Nuclear proliferation issue, use of civilian nuclear energy,
democratic participation question, humanitarian intervention, nation/state building etc.).
Within this context not only the change but also continuities (the ongoing problems of the
region) will be studied to explain whether TFP develops a new perspective to these old
problems affecting regional peace. If there is a new perspective observable in terms of
TFP, then follow-up questions will rise: what are the limitations before the new TFP
perspective? And how we can evaluate its successes. Under the current circumstances
and thinking on Turkish active participation to the 1* and 2" Track Diplomacy of regional
politics (Brazil-Turkey-Iran nuclear deal, Swap Agreement of Gazza, Support to Arab
Spring Movement in Libya, Egypt and Syria), the project (Turkey in the New Middle East)
is both important and new since it has not been subject of any other comprehensive
scholarly work. Besides, this project can be seen as a part of tradition because it will take
place under the general literature of TFP.

2)- What are the reactions of other regional and external actors to the TFP’s new
perspectives towards the region. In this context, project aims to build effective
partnerships with the important institutions and universities standing in the regional and
western academic world. Additionally, book project as an edited volume is expected to
cover contributions of both regional ad western names.

All in all the project is designed to be a comprehensive study covering theoretical,
historical and practical sides of TFP’s Middle East policies, aims to bring a fresh look to
the foreign policy perceptions.
In the case of acceptance, additional funds for the project will be received from relevant
public and private institutions.

Objectives:

1)- Academic objective: All in all the project is designed to be a comprehensive study
covering theoretical, historical and practical sides of TFP’s Middle East policies, aims to
bring a fresh look to the foreign policy perceptions.

2)- Since the project is situated under YTU BAP, it will support the popularity of YTU on
the academic and bureaucratic worlds nationally and internationally.

3)- This project aims to support multi-disciplinary study of TFP and Regional Studies
since it provides an opportunity to co-study to academics coming from different
disciplines and from different institutions.

4)- Project will support the policies of TFP in the region aiming regional cooperation and
conflict resolution.
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Proje No: 2012-03-01-DOP01

BOLGE VE KENT PLANLAMADA GURULTUNUN TASARIM OLGUTU OLARAK
DEGERLENDIRILMESI iGIN BIR YAKLASIM-KAYSER| ORNEGI

Prof. Dr. Nese YUGRUK AKDAG
Doktora Ogrencisi Sibel OZER,
Mimarlik Fakdiltesi, Mimarlik Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Gunumuzde énemli bir cevre kirliligi etkeni durumunda olan guraltindn, yapilan
etkinligi zedeleyici etkisinden, fizyolojik-psikolojik rahatsizliklara kadar ulasan olumsuz
etkilerinin boyutlari, ginimuize degdin yapilan bilimsel ¢alismalarla ortaya konmustur.
GuUrultinin olumsuz etkilerinin tamamen ortadan kaldirimasinda ya da en aza
indirilmesinde, bir baska deyisle, glrultinin kabul edilebilir sinirlar altinda kalmasinda,
planli bir sekilde ele alinmasi gereken gurllti denetimi asamalari 6nem kazanir.
Gurultinin denetlenmesi konusunda makro olcekten (kent olgcedinden) mikro dlgcegde
(yapi 6lgegine) dogru bir yaklasimin ele alinmasinin gerek en etkin, gerekse en ekonomik
yontem oldugu kabul edilmesi gereken bir gergektir. Bu baglamda, gurilti sorununun
henlz ortaya c¢ikmadan ¢6zime ulasmasi, planlama asamasinda alinacak arazi
kullanimina iligkin kararlarla dogrudan ilgilidir.

Degisik Ulkelerin standart ve ydnetmeliklerinde de gurultiye iliskin birtakim
sinirlamalar getirilmis durumdadir. Ulkemizde ilk kez 1986 yilinda, 2872 sayili Cevre
Kanunu’nun ilgili hikmine dayanarak bir Gurdlti Kontrol Yonetmeligi hazirlanmis ve
2005 yilinda Avrupa Birligi'ne uyum calismalari kapsaminda yeniden dizenlenerek,
“Cevresel Gurlltinin Degerlendiriimesi ve Yonetimi Yoénetmeligi” olarak Resmi
Gazete’de yayinlanmistir. 7 Mart 2008'de ve son olarak 4 Haziran 2010’da yenilenen
yonetmelik kapsaminda, yerlesim bdlge tipine gbre dis gurlltd agisindan izin
verilebilecek gurultu dizeyleri de tanimlanmaktadir. Ancak, Ulkemizde gecerli olan imar
yonetmeliklerinde, isleve gore alan tanimlamasi yapiimakla beraber, yapi disi kullanim
alanlarinda ve yapi icinde, insanlarin dis gurdlti kaynaklarindan ( trafik, agik hava
etkinlikleri, sanayi gibi) etkilenmemesi igin, gurultd kaynagdi-yerlesim bolgesi iligkisine
yonelik herhangi bir sinirlama getirilmemistir. Ulagilabilen dider Ulkelerdeki benzer
yonetmelikler incelendiginde de, bu konuda yeterli belilemelerin, sinirlandirmalarin
olmadigi goérilmektedir. Gurdltli sorununun kent planlamada hangi o6lgekten itibaren
degerlendirmeye alinmasina ydnelik ayrintili ¢alismalar da yoktur. Guarultiye iliskin
yonetmeliklerin yani sira, imar ydnetmelidi ile de dogrudan iligkili olan bu konunun
Uzerinde yeterince durulmamasi, ¢cok daha etkin ve ekonomik olarak yerlesim dlgeginde
¢Ozulebilecek olan gurultd sorununun, agirlikli olarak yapi o6lgedine tasinmasina yol
agmaktadir. Yapilarda girultd agisindan alinmasi gereken onlemler ise, ekonomik
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giderlerin ylkselmesinden 6tlrd genelde goz ardi edilmekte ve insanlar yasadiklari
mekanlarda surekli glrultd ortaminin iginde bulunmak zorunda kalmaktadir.

Bu c¢alismanin amaci, gurdltinin kabul edilebilir dizeyi asmamasi ic¢in planlama
asamasinda alinacak kararlarn dogrudan etkileyecek olan arazi kullanim planlamasi igin
gurdaltalt alan-gardltiye duyarl alan iligkisinin belirlenmesidir. Bu baglamda belirlenecek
farkli kosullara gére bolgeler arasinda minimum uzakliklar saptanacak, bu kosullarin
saglanamadigi durumlarda, gurulti kaynagi ile alici arasinda yer almasi gereken gurdlti
duvarlarinin  6zelliklerinin  belirlenmesine ydnelik calismalar yapilacaktir. Calisma
sonucunda elde edilecek verilerin, imar planlarinin olusturulmasinda sehir planlama
uzmanlarina, yerlesim ve yapi tasarim asamalarinda ise mimarlara bir kilavuz niteligi
tasiyacagl dusUndlmektedir. Pilot bdlge olarak secilecek mevcut yerlesim igin
hazirlanacak gurdltd haritalari, c¢alismadan elde edilecek bulgular agisindan
degerlendirilecek ve gurlltd denetimi igin 6nlem O&nerileri getirilecektir. Boylece,
202/49/EC Avrupa Birligi direktifine goére, uyum kapsaminda hazirlanmasi gereken
“stratejik gurulth haritalar” ve “eylem planlan” ile, yerlesim 6l¢edinde gurultd konusunun
nasil ele alinmasi gerektigi, somut bir bdlge ile drneklenmis olacaktir. Ayrica, yerlesim
planlamada gUrultinin dnemini ortaya koymak amaci ile, pilot bélgede yer alan bir grup
konut igin, yapl kabugunun mevcut ses yalitim degerleri, olmasi gereken yalitim degerleri
acisindan degerlendirilecektir. Sonugta, uygun kosullardaki yerlesimde(guriltd kaynagi-
gurdltiye duyarh yapilarin yer aldigi boélge arasinda gereken uzakhdin ve denetim
onlemlerinin bulundugu) gereken ses yalitim degerlerinin, mevcut kosullar igin gereken
ses yalitim degerleriyle karsilastirimasiyla, ekonomik agidan ne dizeyde bir kayip
yasandigl da ortaya konacaktir.

Calismanin yontemi; gurultd denetimine iligskin genel yaptirimlarin incelenmesi,
kent planlamada gurdltindn tasarim 6l¢utl olarak degerlendiriimesine ydnelik giinimize
degdin incelenen calismalarin degerlendiriimesi, eksikliklerin ayrintih olarak ortaya
konmasi, gurdltiinin kent planlamada tasarim dl¢itlu olarak degerlendiriimesine yonelik
kosullarin saptanmasi, kabuller dogrultusunda gurdlti ortaminin bir similasyon programi
kullanilarak sanal ortamda gurdltd dizeyi dagilimlarini  gosteren modellerinin
hazirlanmasi, sonuglarin analizleri, analizlere gore degdisik 6nerilerin denenmesi ve drnek
bir bolgenin degerlendirilmesi seklindedir. Calisma agirlikh olarak, bu konuda uluslararasi
kullanimi olduk¢a yaygin olan bir similasyon programi ile gerceklestirilecek, sonuglar,
pilot boélgede yapilacak glrulti dizeyi 6lgmeleri ile desteklenecektir.
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SUMMARY

In our day, noise is considered as an important factor of environmental pollution.
Previous scientific studies have shown the extent of the negative effects of noise, from
the discomfort experienced in any activity carried out to physiological and psychological
disorders. Addressing different stages of noise control in a planned manner becomes
important in eliminating or minimizing the negative effecting of noise, in other words,
keeping noise below acceptable limits. There is sufficient evidence showing that the most
efficient and also the most economic method of addressing noise control is to adopt a
gradual approach between the macro scale (the whole city) and the micro scale
(buildings). In this context, eliminating potential noise problems even before they occur is
directly linked with the decisions made on land utilization in the planning stage.

Various countries are seen to impose restrictions on noise levels through standards and
regulations. Similarly, our country issued a Noise Control Regulations in 1986 on the
basis of the relevant provisions of the Environmental Law number 2872, which were
rearranged in 2005 within the scope of European Union harmonization studies and
published in the Official Gazette as the “Regulations for the Evaluation and Control of
Environmental Noise”. The Regulations, which was later modified on 7" of March, 2008
and lastly on 4™ of June, 2010, defines the permissible ambient noise levels for different
land uses. However, current building regulations in Turkey does not impose any
restriction on the relationship between noise sources and different land uses for outdoor
and indoor spaces, although such restrictions are thought to be necessary for ensuring
that people are not affected by ambient noise sources (traffic, outdoor activities, industry,
etc.). It is seen that similar regulations enforced by some of the other countries also do
not include sufficient definitions and restrictions in this area. We also cannot find detailed
studies conducted in order to determine the most suitable scale for initiating the handling
of the noise problem in regional and city planning. As a result of the lack of emphasis put
on the issue, which is in direct relation both with the building regulations and noise
regulations, scope of the noise problem is extended to the building scale, although it can
be eliminated in the region and city scales. On the other hand, noise prevention
measures required to be taken in buildings are generally pushed aside in order to avoid
cost increases, and people usually have to live in noisy living spaces.

The purpose of this study is to define the noisy region-noise sensitive region
relation for supporting the land use planning process which directly affects the decisions
made in the planning stage for ensuring that acceptable noise levels are not exceeded. In
this context, minimum required distances between different regions will be determined
based on various conditions, and studies will be conducted for determining the properties
of noise barriers needed to be placed between noise sources and receivers when these
conditions cannot be met. The data that will be acquired as a result of the study are
thought to become a guide for city planning specialists in developing building regulations
and an important source that can be used in arranging building regulations for newly
developing regions. The noise maps that will be prepared for the pilot residential region
will be evaluated in terms of the data to be acquired with the study, and suggestions will
be made for noise control measures. Thus, the “noise maps” and “action plans” required
to be prepared within the scope of the harmonization studies according to the European
Union Directive number 202/49/EC, and the issue of addressing noise in the scale of
settlements will be exemplified for an actual situation. Besides, actual noise insulation
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values of the shells of a group of buildings located in the pilot region will be evaluated in
comparison with required insulation values for the purpose of showing the importance of
noise in residential region planning. In conclusion, the economic loss will be also revealed
by comparing the sound insulation values required to be present in properly arranged
residential regions (in which necessary distances between noise sources and noise
sensitive buildings are obtained and noise control measures are taken) with the sound
insulation values required to be present in actual conditions.

Several stages of the method determined to be followed for the study are as
follows: Examining general sanctions for noise control; analyzing previous studies on
evaluation of noise as a design parameter in city planning; detailed presentation of the
deficiencies determined on the matter; determining the conditions required for taking
noise as a design parameter in city planning; based on the acceptation, preparing virtual
models showing the distribution of noise by use of a simulation software; analyzing the
results; applying different suggestions based on the results of the analysis; and carrying
out an evaluation a pilot region. The study will be conducted by use of a widely used
simulation software and the results will be supported with the actual measurement that
will be performed in the pilot region.
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Proje No: 2012-03-01-YL01

ISTANBUL’DA BIiR TOPLU KONUT ALANINDA FARKLI YERLESIM BIiGIMLERININ
ENERJI ETKINLIGININ KARSILASTIRILMASI

Prof. Dr. Giilay ZORER GEDIK
Yilksek Lisans Ogrencisi Vildan DIRIM
Mimarlik Fakdiltesi, Mimarlik Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Sanayi devriminden sonra, teknolojinin ve makinelesmenin gelismesi sonucunda
insanlarin beklentileri dedistiginden, olusan yeni arz talep zincirine gére sunulan Urlnlerin
cesitlerinde de degisiklikler yapilmaya baslanmistir. Sanayi devrimi ve onunla beraber
gelen vyenilikler, mimarlik alaninda yapilan calismalara ve bu c¢alismalarla birlikte
meydana gelen gelisimlere ivme kazandiran bir donim noktasi haline gelmistir. Sunulan
bu drlnler, seri Uretim asamalariyla kendini géstermis ve etkisini ginimuz mimarliginda,
toplu konut projeleri olarak devam ettirmistir. Urlinlerin ortaya ¢gikmasinda fosil yakitlardan
yararlaniimasi, kamuoyunu eldeki kaynaklarin tlkenmesi tehlikesiyle karsi karsiya
getirmistir. Bunun Uzerine dodal kaynaklardan yararlanarak Uretimin gerceklestiriimesi
gindeme gelmistir. Bu baglamda, mevcut yapilarin iyilestirilerek, enerji etkin hale
getirilmesiyle en az fosil yakit kullanimi hiz kazanmigtir. Bu ¢alismalara bagh olarak
gunimuizde toplu konut projelerinde en ¢ok dikkat edilmesi gereken hususlardan biri,
dogal ortamin ne sekilde en etkin kullanilacagi konusudur. Modern Mimarlik konusunda
yapilan ¢alismalarda, endustri devrimi ve onun beraberinde getirdigi yenilikler, mimarlik
alanindaki gelismelere ivme kazandiran, hatta bu gelismeleri baslatan bir ddénim noktasi
olarak ele alinmaktadir.

Bu baglamda glines enerjisinden farkli bicimde yararlanabilen, vaziyet planinda
tasarim konsepti farkli toplu konut yerlesimleri incelenecektir. Farkh yapi yerlesim
bicimlerine 6rnek olarak, arazi Gzerine serpme blok seklinde yerlestirilen ayrik nizamdaki
yapilar ya da yerlesimi farazi bir duvar hatti boyunca devam eden, duvar blok seklinde
uygulanan bitisik nizamdaki yapilar verilebilir.

Bu calismanin kapsaminda, Cekmekdy ilgesinde uygulanmis olan Evidea projesi
ornek calisma alani olarak secilmistir. Bu alanda, farkli yerlesim bicimlenislerinde toplu
konut yapilarinin 1sitma, sogutma ve aydinlatma enerjisi tiketimleri hesaplanacaktir.
Hesaplamalarda Design Builder programi kullanilacaktir. Hesaplama sonuglari adim
adim degerlendirilerek, enerji giderlerinin ve enerji kullaniminin azaltiimasi agisindan
cesitli iyilestirme alternatifleri gelistirilecektir. Sonug olarak, bu iyilestirmeler baglaminda
birden fazla binanin ne sekilde enerji etkin hale getirilecedi sorusunun cevaplanmasi
amaclanmistir.
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SUMMARY

After industrial revolution, in a fact that development of industry and
mechanization, personal demands changed and variations of new offered products were
started to be changed. Changes following industrial revolution became an accelerated
turning point for architectural studies. These offered products were brought out with batch
production stages and carried on their effects with mass housing projects in our daily
architecture. Fossil fuels have been decreased because of this production process. By
the way benefiting natural sources has been come up in this process. In the case, using
less fosil fuels has been grown fastly by renovating current buildings for energy efficiency.
According to these studies the most important issue of current mass housing projects,
how the natural environment is being used most efficiently. Innovations depending to
industrial revolution are handled as a turning point gaining acceleration in the studies
about modern architecture.

In this study, different settlement design concepts of mass housing are going to
be examined in a site plan. The buildings which are located in a site with a separated
form or have a continuous adjacent location like a wall can be given as a sample of
different settlements.

In the scope of this study, Evidea project has been chosen as a sample of
working site in Cekmekdy. Heating-cooling and lighting energy consumptions of mass
housing units in different settlements are going to be computed. Design Builder
Programme will be used in computations. Various better alternatives are going to be
developed for reducing energy costs. In conclusion, following this improvements it's
aimed to find a solution to the problem of how lots of buildings can be created as energy
efficient buildings
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Proje No: 2012-03-01-YL02

ELAZIG BOLGESINDEKi GELENEKSEL YAPILARIN DEPREM
PERFORMANSLARININ iNCELENMESI

Yrd. Dog. Dr. Deniz GUNEY
Yiiksek Lisans Ogrencisi Tuba GOK
Mimarlik Fakdiltesi, Mimarlik Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Elazi§ bolge olarak deprem etkisinin sik¢a yasandigi, geleneksel yapi turlerinin
mevcut oldugu bir bdlgedir. Yakin zamanda bu bélgede yasanan deprem (8 Mart 2010
Elazig-Kovancilar) bolge kirsalinda ve ilgelerde geleneksel yapi tiplerinde gesitli hasarlara
neden olmustur. Projenin amaci yapi tiplerine bagli olarak bu hasarlari belilemek,
siniflandirmak, nedenlerini ortaya koymaktir. Bu degerlendirmelere bagli olarak
geleneksel yapi tiplerinde ne gibi iyilestirmeler yapilabilecegdi incelenecektir

SUMMARY

Elazi§ which is seismically prone zone has many traditional structures in
countryside. Recently an earthquake happened in the region and caused structural
damage. The aim of this project is to find reasons of those structural damages in rural
areas and in towns. Based on structural types it is aimed to classify damages and find out
reasons. What kind of rehabilitations can be performed on these type of buildings will be
investigated.
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Proje No: 2012-03-01-YL03

LAODIKEIA ANTIK KENTI’NDE BULUNAN LAODIKEIA KILISESI'NIN ANALIizi VE
DEGERLENDIRILMESI

Dog. Dr. Cengiz CAN
Yiiksek Lisans Ogrencisi Saadet Mutlu KAYTAN
Mimarlik Fakdiltesi, Mimarlik Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Laodikeia; Phrygia Bélgesi’nin bati ucunda, Denizli ili'nin 6 km. kuzeydogusunda,
Eskihisar, Goncali, Bozburun kdyleri sinirlari i¢cinde, Antik Lykos vadisi Uzerinde ylksek
bir platform Uzerine kurulmustur. 2002 yilinda Denizli Muzesi Muadurligu bagkanhginda,
Pamukkale Universitesi Arkeoloji BéIumi'niin de katilimiyla kentte ilk defa sistemli kazi
galismalarina baglanmistir. 2003 yilindan itibaren, Prof. Dr. Celal SIMSEK bagkanliginda
genis bir ekiple kazilara devam edilmektedir. Bu kentin en dnemli yapilarindan biri de
Laodikeia Kilisesi’dir. Erken Bizans Dénemi’ne ait yapi biri doguya besi kuzeye ve besi de
glneye bakan toplam 11 apsise sahiptir.Apsis kose akslarina paralel sekilde yerlestiriimis
10 adet ayak devasa yapinin gati ortisini tasimaktadir. Yapiya, sokak Uzerinden giris
yapilmadan hemen 6nce Suriye caddesinden gelis yonine goére yerlestiriimis olan kiglk
cesme yapisi, cemaatin kiliseye giristen onceki temizlenme islevini yerine getirmek
icindir.Yapiya giris Suriye Caddesi yoniunden(Glney) ve Kuzey Tiyatro yoninden olmak
Uzere iki kapiyla saglanmakta,her iki kapidan girildiginde yapinin ilk odasi olan
Narteks(son cemaat yeri) boélimune ulasiimaktadir.Yapi dogu-bati dogrultulu toplam
41.00m.olup, kuzey-guney dogrultulu 44.00m.dir. Yapinin naos uzunlugu 30.00m. naos
genigligi 23.80m.dir. Yapi duvarlan farkli ve blyuk dlgeklerdeki traverten bloklar ile harg
malzemesi olarak kum ve tascik katkili kire¢ hargla tamamlanmistir. Kiliselerde narteks
odasi hiristiyan olun olmayin girisi serbest olan bir 6n oda olarak karsimiza ¢ikmaktadir.
Tabaninda mermer opus sectile dégseme kullaniimis olan narteksin kuzey ve glney
bélimlerde apsis caplari 3.20m., derinlikleri ise 1.90m. olan apsisler igerisinde yer alan
kapilardan naosa paralel olarak uzatilmis koridorlara gegis saglanmaktadir. Glney
bdélimde yer alan gegis kapisi sonraki bir donemde kapatilmis olmalidir. Kuzey gegis ise
yapinin kuzeydogu kdésesindeki vaftizhaneye baglanan koridora agiimaktadir. Bu koridor
vasitasiyla, henlz hiristiyan olmayanlarin kutsal naos odasina girmeden vaftizhaneye
ulasabilmesi amacglanmistir. Genis bir salon olarak nitelendirebilecedimiz naos odasinin
Uzerinin bir catiyla kapatilmasi Laodikeia Kilisesi mimari icin zor bir problem olmaliydi.
Ancak bu problem mimarin ustaca hazirlanmis planiyla ¢ézilmuUstir. Yapida, apsis kose
akslarina paralel yerlestirilen sekizi sert traverten ikisi mermer ayak,tugla kemer
orguleriyle hem kendi igerisinde, hem de apsis koselerine baglanarak catinin stabil ve
dengeli bir sekilde tasitiimasi saglanmistir.Ayak bloklari kazi c¢alismalari sonucunda
tamamen aciga cikartiimis olup kaide kismindan ta¢ kismina kadar butin mimari
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parcalari yikildigi gibi ele gecmistir. Ele gecen bu ayak bloklarindan yola ¢ikarak ayak
boylarinin 4.00m. oldugu anlasiimistir. Alan kullanimi agisindan bakildiginda bu genis
salonda kullaniimasi zorunlu olan ayaklar her ne kadar mekani daraltmig hissi verse de
yapilan apsisler sayesinde ayak Olgllerinden daha genis alanlar yaratiimistir.Naos
icerisinde yer alan apsislerin yaricaplari 6.20m. olup, derinlikleri 2.80m.dir. Laodikeia
Kilisesi’'nin kuzeydogu kdsesine yerlestiriimis olan vaftizhane odasina giris hem naostan,
hem de kuzey yonde naosa paralel olarak uzatiimig koridor vasitasiyla saglanmaktadir.
Bu koridorun glney yaninda yer alan girintilerin suyla ilgili oldugu, dolayisiyla
vaftizhaneye ulasincaya kadar beliri asamalarda dini ritlele bagh kullanildigi
anlagiimaktadir. Kilise icerisinde bodyle bir planlamanin yapilmasi henlz hiristiyan
olmayanlarin kutsal naos odasina girmeden kuzeydeki koridoru kullanarak vaftizhaneye
ulasmasini saglamak olmalidir. Naostan gegcisi saglayan kapi ise hem vaftiz térenini idare
eden rahiplerin hem de vaftiz olduktan sonra hiristiyan kimligi kazanan kisinin kutsal naos
odasina giris-¢ikisina olanak vermektedir. Laodikeia Kilisesi Vaftizhanesi igerisinde
merkez aks Uzerinde hag¢ planli bir vaftiz havuzu yer alir. Tugla érgt Uzerine mermer
kaplama seklinde insa edilen havuza, dogudan ¢ basamakli merdivenle inilir ve batidan
ayni sayida basamakla c¢ikilir. Havuz orta dairenin her iki yaninda rahiplerin kutsama
téreni sirasinda durabilecekleri cepler yerlestiriimistir. Vaftizhane tabani degisik 6lgu ve
dizenlemeye sahip opus sectile(mermer) ddésemelidir.

Projede Laodikeia Kilisesi’'nin analitik rolévesinin  yapilarak literatlr
arastirmasinin ardindan kaynaklara dayandirilarak 6zgin hali yani restitisyon onerisi
yapilip ardindan da restorasyon projesi ¢ikartilacaktir. Kilise daha énceki dénem, Erken
Bizans ddénemi ve 10. yy’a kadar yapiimis olan kilise ve bazilikalarla karsilastinlarak
incelenecek ve tarihsel 6nemi hristiyanlik tarihi ve mimari agidan degerlendirilecektir.
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SUMMARY

Laodicea was situated on a platform above the valley of Ancient Lykos, the west
end of Phrygia region, 6 kilometers far from Denizli in the northeastern, in the borders of
Eskihisar, Goncali, Bozburun villages. First systematical excavations were started in
2002, under the presidency of Denizli Museum Directorship with the partnership of
Pamukkale University’s Archeology Department. Since 2003, under the presidency of
Prof. Dr. Celal SIMSEK excavations have been continued with a large squad. The
Church of Laodicea is also one of the most important buildings of this city. The building
which belongs to the early era of Byzantium has 11 abscissas; one of them look
eastward, while five abscissas look northward and the other five southward. Ten pillars
situated in the abscissas corner axis’ collaterally, carry the gigantic roof. There is a small
water fountain from the way of Syrian street in front of the church, which was constructed
to provide hygiene to the community before the entering of the church. There are two
doors for entering the building, first one from the direction of Syrian Street (south) and the
other one from the direction of theatre, both doors directly open to the first room of the
building: Narteks (last place of community). The building is 41.00 m. in the east-west
direction and 44.00 m. north-south direction. Naos length of the building is 30.00m and
width of it is 23.80m. The walls of the building were built with different and big scale
travertine blocks with sand and little piece of stones added caustic lime as soil mixture.
Narteks room in the churches welcomes us as a free room for all religions on the frontal
part. Northern and southern parts of the nartek’s floor is furnished with marble opus
sectile. Those section’s abscissas’ caliber is 3.20m and their depht is 1.90m. The
corridors collaterally prolonged to the naos in this part are reached by the doors. Probably
the gate in the southern section must have been closed in the next years. North transition
opens to the corridor linking to the baptistery in the northeastern corner. By this corridor,
it was aimed to avoid the entrance of non-christians to the holy naos room, but baptistery.
The closing of the ceiling of naos room which can be described as a large room must
have been a difficult problem for the architect of the Church of Laodicea. But, this
problem was soluted with the wise plan of the architect. In the building, by connecting
both within themselves and to the abscissa corners, eight travertine, two marble pillars
collaterally situated with abscissa corner axis’ with belt webbing provides that the roof is
carried well balanced. After the excavations, pillar blocks have become fully apparent and
from ground to top all architectural pieces have been taken as lively as the time it was
demolished. From the pieces of pillar blocks it is understood that pillar length is 4.00m.
From the point of space usage it can be felt that the pillars which had to be used in this
large room straiten the room but by the help of abscissas there is more space than the
pillar standard. The abscissas in the Naos have a 6.20m radius and 2.80m depth. The
entrance to the baptistery in the northeastern corner of the Church of Laodicea is
provided both from naos and the prolonged corridor which is parallel to naos. In the
southern part of this corridor the indents are about water, so in some certain levels to
reach the baptistery it has been used for religious rituals. That kind of building must have
been planned to avoid the entrance of non-christians who intend to go to baptistery. The
gate providing the trespassing from naos let the entrance and outgoing of people who
baptises and who are baptised. There is a baptismal pool in the shape of cross above the
center axis in the Baptistery of the Church of Laodicea. People enter into the pool built
with the shape of marble facing on brickwork with three stepped stairway and exit from
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the west with the same amount. In the both sides of the pool’s center circle pockets were
situated which are suitable for the monks to stand in the course of baptism. Baptistery’s
floor is furnished with opus sectile which has different measurement and configuration.
After the literally research done with analytical surveying, it will be referenced and its
original condition, in other words restitution will be offered and then the project of partly
restoration will be extracted. The church will be compared with the churches and basilicas
built until the earlier era, early Byzantium age and 10th century and its historical
importance will be evaluated from the aspect of history of Christianity and architecture.
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Proje No: 2012-03-01-YL04
AYNA ONU AYDINLATMASININ INCELENMESI
Prof. Dr. Leyla DOKUZER OZTURK
Yilksek Lisans Ogrencisi Filiz ACARI
Mimarlik Fakiiltesi, Mimarlik Bélimii

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-01-02

OZET

Ayna, insanlarin kendilerini gdrebildikleri ve glnlik bakimlan igin (saca sekil
vermek, tras olmak, makyaj yapmak, dis fircalamak vb.) yararlandiklari énemli bir i¢
mimari elemandir. islevsel 6zelliklerinden dolayi aynalar, konut ve gesitli konaklama
yapilarinin islak hacimlerinde, yatak odalarinda ve giris hollerinde; restoran, otel, sinema,
kaltar merkezi, aligveris merkezi vb. yapilarin i1slak hacimlerinde; magazalarin i¢inde ve
soyunma kabinlerinde; kuafor ve guzellik salonlari ile gosteri sanatlarina iligkin yapilarin
sahne arkasi hacimlerinde yaygin olarak kullanilir.

Aynayi kullanan kisinin kendisini eksiksiz olarak gérebilmesi aynanin gevresindeki

aydinlatmanin &zelliklerine baglidir.Ayna 6nlnde yapilan aydinlatmanin 6zel bir durumu
vardir ve burada ayna degdil aynayi kullanan kisinin aydinlatiimasi esastir. Bu durum
lambalarin ayna dizleminde ya da ayna duzlemine yakin konumlandiriimasini
gerektirdiginden lambalarin kisinin gérme alanina girmesi ve bir miktar gorsel
konforsuzluga yol agmasi kaginiimazdir.
Ayna 6nl aydinlatmasi, birgok islevsel yoni g6z éninde bulunduruldugunda énemli bir
aydinlatma tasarimi konusu olmasina karsin, bu konuyla ilgili uygun kosullarin
olusturulmasina iligkin literatirde yer alan yoénlendirici bilgiler oldukga sinirhdir. ig
aydinlatma ile ilgili Avrupa Standardi'nda (prEN 12464-1:2010), banyo, tuvalet gibi 1slak
hacimlerde yalnizca yatay yararl dizlemde saglanmasi énerilen ortalama aydinlik dizeyi
ve dagiimi degerleri vardir. Amerika Aydinlatma Mduhendisleri Toplulugu (IESNA)
tarafindan yayimlanan Aydinlatma Rehberinde, islak hacimlerde saglanmasi 6nerilen ve
yasa gobre degisen ortalama aydinlik dizeyleri, temelde tezgah dizlemindeki yatay
aydinlik ve yuz dizlemindeki disey aydinhida iligskindir. Ayna éniinde saglanmasi gereken
yari silindirsel aydinlik dizeyine iliskin bir belileme yer almamaktadir. Aydinlik duzeyi
tercihlerinin cinsiyete gore degisimi konusunda bilgi veriimemistir. Aydinlatma aygitlarinin
konumlarina bagh olarak ortaya ¢ikabilecek kamasmanin blyUkligd, bu agidan kabul
edilebilir sinir degerler konusunda da bilgi bulunmamaktadir.

Bu calismanin amaci, ayna 6nu aydinlatmasina yonelik yapilmis uygulamalari
incelemek, bilgisayar aydinlatma programlarinda modellemek, goérsel konfor agisindan
degerlendirmek ve tercih edilen aygit konumu ile disey/yar silindirsel aydinlik dizeylerini
deneysel yolla saptamaktir. Belirtilen amaca yonelik planlanan ¢alisma U¢ agsamadan
olusmaktadir.
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Birinci asamada, ayna 6nd aydinlatmasina yonelik uygulama ornekleri literatlr
arastirmasi ve alan galismasi ile saptanacaktir. Lamba tirl, aydinlatma aygiti tlrd ve
aygit konumu acisindan birbirinden farkl yaklagimlar bilgisayar aydinlatma programinda
modellenecektir. Elde edilen sonuglar, ayna énundeki dusey ve yari silindirsel aydinlik
dizey ve dagilimlari, kamasma degderleri acisindan degerlendirilecektir. Bu
degerlendirmeler sonunda, en olumlu sonucu veren aygit tipi ve aygit yerlesim dizenine
karar verilecektir.

Calismanin ikinci agsamasinda, ilk asamada karar verilen aydinlatma aygiti tipleri
ele alinacak ve 2011-03-01-DOPO01 numarali arastirma projesi kapsaminda olusturmus
olan deney hacminden vyararlanilacaktir. Bu deney hacmi bilgisayar aydinlatma
programinda modellenecek, model hacmin bir duvarina ayna tespit edilecektir. Aynanin
iki yanina ve Ustline olmak Uzere U¢ adet aydinlatma aygiti yerlegtirilecektir. Aynanin
cevresindeki U¢ aydinlatma aygitt ve deney hacminde var olan kimi aydinlatma
aygitlarinin birlikte ve ayr ayri kullanimina dayanan cesitli aydinlatma senaryolari
olusturulacaktir. Bu senaryolarda farkli dizeydeki ortalama aydinliklar, mevcut deney
hacmindeki aydinlatma aygitlarinin otomasyon sistemi ile kontroli ve ayna 6nu
aydinlatmasi icin hacme eklenecek aydinlatma aygitlarinin  dimmerlenmesi ile
saglanacaktir. S6z konusu senaryolar igin, ayna onlindeki disey ve vyari silindirsel
aydinlik dizey ve dagilimlari, kamasma degerleri hesaplanacaktir.

Calismanin son asamasinda, ikinci asamada bilgisayar ortaminda olusturulmus
olan senaryolar 1/1 olgekli deney hacmine uygulanacaktir. Deneklerin farkli
senaryolardaki gerek aydinlatma duzeni gerekse dusey/silindirsel aydinlik dizeyleri
konularindaki yargilarini ve tercihlerini belirlemeye yodnelik anketler yapilacaktir. Bu
asamada ulasilan bulgular degerlendirilerek ayna 6nl aydinlatma tasariminda vyol
gOsterici Olgutler ortaya konacaktir
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SUMMARY

Mirror is a significant interior design element that people can see their reflections
and use for daily personal care intentions like shaving, make-up, brushing teeth,
grooming, etc. Due to its functional properties, mirrors are extensively used above the
vanities of bathrooms, bedrooms, and in the entrances of residential buildings; in the
restrooms of cultural centers, restaurants, hotels, shopping malls, etc. ; inside stores and
dressing rooms; in the hairdresser and beauty saloons and on the back stages of halls
where arts performed.

For the person to see himself/herself completely at the mirror depends on the
luminaire features around the mirror. There is a specific condition for mirror lighting that is
the principal is to illuminate the person in front of the mirror and not to illuminate the
mirror. For this reason, luminaires have to be placed on the mirror plane or near the
mirror plane and it is possible that luminaires, which will be located in the visual field of
the observer, cause visual discomfort.

Despite, it is an important lighting design issue, in literature there is limited
guiding information to constitute acceptable conditions for mirror lighting. In European
Standards (prEN 12464-1:2010) about interior lighting, there is only information about
average illuminance level and distribution values recommended on useful horizontal
plane of wet places like bathroom, WC, etc. In the Lighting Handbook published by
llluminating Engineering Society of North America (IESNA), the information about
average illuminance levels for wet places that differs according age is given for the
horizontal plane on the vanity and for the vertical plane along the face. There is not any
definition about the semi-cylindrical illuminance level in front of the mirror; any information
about the illuminance level preferences according to gender; possible discomfort glare
conditions according to placement of the luminaire around the mirror and acceptable
limits of discomfort glare.

The aim of this study is to investigate the sample applications about mirror
lighting, to simulate these by a computer program, to evaluate regarding visual comfort
conditions, to determine the preferred luminaire placements and vertical/semi-cylindrical
illuminance levels through experiments. The study aimed for this purpose consists of
three stages.

The first stage is to determine sample applications on mirror lighting by searching
the literature and field work. Variations in lamp type, luminaire type and luminaire
placement will be created by a simulation program about lighting design. Acquired results
will be evaluated in terms of vertical/semi-cylindrical illuminance levels in front of the
mirror and discomfort glare values. At the end of these evaluations, most satisfactory
luminaire type and luminaire placement will be chosen.In the second stage of the study,
chosen luminaire types will be handled and the experiment room constituted within 2011-
03-01-DOPO0O1 numbered Research Project will be used. This experiment room will be
modeled by a lighting simulation program and a mirror will be fixed on a wall of the room.
Three luminaires will be placed around the mirror; two on both sides, one above the
mirror. By using three luminaires around the mirror and existing luminaires in the room
together and separately different lighting scenarios will be created. In these scenarios
different average illuminance levels will be provided by controlling existing luminaires in
the room by the existing lighting control system and by dimming three luminaires around
the mirror. For each scenario, vertical/semi-cylindrical illuminance levels and distributions
in front of the mirror and discomfort glare values will be evaluated.In the last stage of the
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study, the scenarios created by the simulation program in the second stage will be
applied in the 1/1 scale experiment room. Questionnaires will be carried out to determine
the judgments and preferences of the subjects about vertical/semi cylindrical illuminance
levels for different scenarios. Findings obtained at this stage will be evaluated and
guiding criteria for mirror lighting design will be introduced.
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ileri Beton Teknolojileri Karigim Tasarimi, Mekanik Biiyiikliiklerin Belirlenmesi ve
Giincel Mimaride Kullanimi

Dog. Dr. Canan GIRGIN
Yilksek Lisans Ogrencisi Mehtap TAK
Mimarlik Fakiiltesi, Mimarlik Bélimii
Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-01-02
OZET

Bu projede, o6ncelikle, yiksek performansli beton (HPC), takiben, dinyada son

derece guncel olan iki konu; lifli ultra yiksek performansli beton (UHPFRC) [1-5] ile lifli
cimentolu kompozitlerin (ECC) [6-10] kendiliginden yerlesen dzellikteki karisim tasarimlari
ve mekanik bulyUkltkleri literatirdeki deneysel veriler bazinda incelenecektir. Bu
incelemede, su/baglayici madde orani, ince agrega ve filler gradasyonu, mineral katki
kullanimi; lif tipi (celik, PP, PE, PVA lifler), hacimsel yuzdesi (V;, %), ydnelimi ve I/d orani
seciminin, mekanik buyuklikler (basing dayanimi, egilme dayanimi, tokluk, elastisite
modult), dayaniklilik ve maliyet Uzerine etkisi irdelenecektir. Ayrica uygulama alanlar ve
ornekler arastirilacaktir.
Bu incelemeden hareketle; ikinci asamada, tasiyici, ince kesitli, mimari ve surdurdlebilir
lifli cimentolu kompozit (ECC) eleman uretiimesi; bu amacla taze beton yerlesiminin
incelenmesi; lif ile ilgili parametrelerin secimi (tipi, yluzdesi, boy/cap orani), bunlarin
sertlesmis betonun basing (3,7 ve 28 gln) ve egilme dayanimlarina (tek noktali veya (g
noktali egilme deneyi) etkisinin belilenmesi Uzerine laboratuvarda deneysel calisma
yapilmasi planlanmaktadir.

SUMMARY

In this project; self compacting mix design and mechanical characteristics of high

performance concrete and then, very actual ultra high performance fiber reinforced
concrete (UHPFRC) [1-5] and engineered cementitious composites (ECC) [6-10] will be
investigated via experimental results from the current literature. Water tocementitious
materials ratio; fine aggregate and filler gradation; mineral additive utilization; fiber type
(steel, PP, PE, PVA fibers), fiber content (V;, %), orientation and choice of //d ratio will be
studied to determine mechanical characteristics (compressive strength, flexural strength,
toughness, elastic modulus), durability and cost effectiveness. Field applications and
properties are focused as well.
In the second stage after the literature survey; structural, thin-section and sustainable
solutions via engineered cement composites (ECC) will be handled. In addition, self-
consolidation, fiber parameters (type, content, length to diameter ratio) and to
experimentally determine their effects on mechanical characteristics (compressive
strengths of 3,7 and 28 days; flexural strengths through the center-point or third-point
loading) of hardened concrete are planned.

180



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)
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KEMALIYE (EGIN) EVLERININ GATI VE DUVAR KURULUSLARININ TESPITi VE
KORUMA SORUNLARINA YONELIK ONERILER

Ogr. Gor. Dr. Zafer AKDEMIR

Dog. Dr. Nabi YUZER, Dog. Dr. Berrin ALPER, Yrd. Dog. Dr. Dilek EKSI AKBULUT,
) Yrd. Dog. Dr. Aynur CIFTCI, Ars. Gor. Ezgi KORKMAZ, _
Ogr. Gor. Turkan SARP, Ylksek Lisans Ogrencisi Esin ATABEYLI

Mimarlik Fakiiltesi, Mimarlik Bélimii
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02
OZET

Dogu Anadolu Bélgesinde yer alan Erzincan ili Kemaliye (Egin) ilgesi ve civar

koyleri, Anadolu Konut Mimarisinin 6zgln orneklerini barindiran yerlesme karakterine
sahiptir. Erzincan’in Kemaliye (Egin) ilgesi dogal, tarihsel, kiltirel ézginliklerinin yani
sira mimari dokusuyla da dinya mirasi olarak Cekil tarafindan “UNESCO” ‘ya aday
gOsterilmigtir. Ayrica Kemaliye 2000 yilinda kurulan “Tarihi Kentler Birligi’ne Uye olmustur.
Kemaliye ve kodyleri, Anadolu'nun farkli geleneksel konut bdlgelerinin kesisiminde
konumlanmakta ve mimari tasariminda yerel kiltirel mekan ve donanim d&gelerini
barindirmaktadir. Plan érgitlenmesini zorlu topografik kosullarin belirledigi kutle duzeni
ve yapim Ozellikleri ile Osmanli Donemi konut geleneginin 19.yy. sonlarindan 20.yy.
baslarina tarihlenen goértndmleri ile varliklarini sirdirmeye calismaktadirlar. % 45’lere
varan egimlere yerlesmis konut dokusunun en belirgin 6zelligi, egime paralel ve dik
yollarin iki kenarina siralanmis ¢ogunlukla ayrik veya bitisik yerlesme duzenidir. Evler
topografik yapinin diseyde gelisimine uygun olarak 3-4 katlidir. Duvar kurgusu genellikle
ahsap hatilli tas duvarlar Uzerine “Himig” tekniginde dis cephesi diusey ahsap kaplamali
olarak gelismistir. Ayrica en Ust kati olusturan dere tasi kapl “Diz Dam /Yetme”, orti
6gesi olmanin 6tesinde 6nemli bir islevsel mekan olarak tasarlanmigtir.
“Yukari Firat Havzasi Turizm ve Kalkinma Birligi” ¢alismalar Prof. Dr. Metin Sézen’in
onciluginde Erzincan, Elazig, Sivas, Tunceli ve Malatya illeri, ilgeleri ve belediyelerini
kapsamaktadir. Havza boyutunda korumanin gereklili§i bu bdlge icin yasamsal éneme
sahiptir. Zaman iginde farkli nedenlerden dolayr (gé¢ olgusu gibi) konutlarin
kullanilamamasi Ozellikle yapi kabugunu olusturan duvar ve diz damlarda tahribata
neden olmustur. Bunu 6nlemek igin konut cepheleri ve gatilar sac levhalarla kaplanmistir.
Bu midahale bigimi konutlan iklimsel etkenlerden korumasina karsin 6zgin doku
karakterini ciddi anlamda zedeleyen gorunti kirliligine neden olmaktadir. Bu nedenle
calisma;

o Geleneksel konut 6rneklerine 6zgun ¢ati ve duvar kuruluglarinin tespiti,

e Konutlarda kullanilan malzemelerin nerelerden temin edildiine dair ve yapim
slrecine yodnelik yasayan ustalarla gérismeler yapilmasi ve bu goérismelerin
surdurulebilir bir koruma igin kayit altina alinmasi,

e Mevcut konut stodu iginde 6zginliginu koruyan konutlarin belirlenmesi,

e Ozglnliguna yitiren konutlara yapilan midahale bigimlerinin belirlenmesi,
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e Catl ve duvar kuruluglarina yénelik yapilan midahalelerin yerlesmelerin genel
gorinimune etkilerinin tespiti,

e Ozgunligiuni koruyan ve kaybeden gati ve duvar kuruluslarina yénelik ¢ézim
yontemlerinin ilgili disiplinlerin ortak calismasiyla belirlenmesini hedef almaktadir.

SUMMARY
Egin district and surrounding villages of Kemaliye Erzincan Province are located
in the Eastern Anatolia Region. This settlements have the character of Anatolia
residential architecture which is original examples of the settlement areas. Kemaliye
(Egin) district of Erzincan, in addition to its natural, historical and cultural heritage, it was
nominated to the World heritage site by Cekll to the UNESCO with its architectural
texture. Also Kemaliye has become a member of "Historical Cities Union" which founded
in 2000.
Kemaliye and its villages are taking place at the intersection of Anatolian different
traditional residential areas. And the architectural design of these villages and Kemaliye
are including the local cultural venue and architectural elements. The houses with the
difficult topographical conditions which identified planning of the district and its villages
are still in existence with their mass scheme and construction properties of the housing
tradition of the Ottoman period at the late 19" century to the early 20" century.
The most distinct property of the residential texture, which is located at the %45 gradient,
is settlement patterns. The settlement patterns are parallel to the slope and to be lined up
to the two border of steep roads mostly discrete or adjacent to the each other. Houses
are 3-4 stories in accordance with the vertical development of the topography. The
exterior walls surfaces, which are stone walls with wooden bearing bar, were covered
with vertical woods like “Himig” technics. And also the upper floor is covered with creek
stones named as “Diz Dam /Yetme” that make up the flat roof. The flat roof created as
an important functional space.
The “Tourism and Development Association of the Upper Euphrates River Basin”, which
is making by Prof. Dr. Metin S6zen the leadership of the works, is covering the Erzincan,
Elazig, Sivas, Tunceli and Malatya cities, districts and municipalities. The need to protect
the basin size is of prime importance for this region. Unavailability of housing for different
reasons ( like migration) over time, especially in building walls and flat roofs that make up
the shell of the building was likely to cause damage. Facades and roofs of the buildings
covered with slabs of sheet metal to prevent this. Although this form of intervention
protecting the buildings from climatic factors, it is causing visual pollution that damage the
original texture.
So the project aims to determine the methods of restoration and protection solutions of
roof and wall construction systems so as to protect authenticity of the traditional Kemaliye
(E@in) houses. The aims are;
o Determination of the original roof and wall constructions of the traditional housing
samples.
e |Interviews with the old craftsman for determine the building materials and for
determine the construction process of the buildings.
o Determination of the original traditional buildings which are protecting their
genuine in the existing building storage.
o Determination of the forms of intervention at the buildings that lost their genuine.
o Determination of the effects at general view of the settlements caused by
interventions made to the roof and wall construction.
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Proje No: 2012-03-01-KAP02

KAUNOS TIiYATROSUNUN MiMA_Ri TASARIM ILKELERININ iNCE_LENEREKz
YENIDEN KULLANIMINA YONELIK GEREKLi KOSULLARIN BELIRLENMESi

Dog. Dr. Yasemen SAY OZER

Dog. Dr. N. Oguz OZER, Yrd. Dog. Dr. Ebru OMAY POLAT, Yrd. Dog. Dr. Tan Kamil
GURER, Sebahattin KUCUK
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OZET

Kaunos Antik Kenti, glineybati Anadolu’da, Kéycegiz Goli’'ni Akdeniz’e baglayan

Dalyan Cayr’'nin bati kiyisinda yer almaktadir. Arkeolojik kazi ve arastirma ¢alismalarina
Prof. Dr. Baki Ogiin tarafindan 1966 yilinda baslanan Kaunos'da galismalar, giinimiizde
Prof. Dr. Cengiz Isik baskanligindaki ekip tarafindan strdurtlmektedir. Son yillarda kazi
c¢alismalari yaninda restorasyon ve konservasyon alanindaki c¢alismalara da agirlik
veriimektedir.
Herodot ve daha sonra c¢evredeki baska antik kentlerdeki kazi ¢alismalarindan edinilen
bulgulara gore IO 4. ylzyildan sonra Kaunos'un adina kiiltiir, din ve sanat alaninda
siklikla rastlanmaktadir. Dogu Akdeniz ve Ege Denizi arasindaki stratejik konumdan
6tlrd, énemli bir liman kenti olarak kurulan Kaunos, zamaninda kentin kontrolinu elinde
tutmak isteyen guglerin birbirleriyle kiyasiya savastiklari bir kent olarak varlidini yizlerce
yil boyunca surdurdr. Liman kenti Kaunos'da yasam, sahil seridinin degiserek, kiyilarinin
karalagsmasi sonucu 15. ylzyllda tamamen sona erer.

2004 vyihinda kentin yakin cevresiyle birlikte bir “Arkeolojik Park” olarak
degerlendiriimesi dislincesi ¢alismalara yeni bir yon verir. Arkeolojik Park kapsamindaki
¢alismanin ana temasini kentin topografyasi, mimari dokusu ve dogal verilerinin bir bitin
olarak degerlendiriimesi ilkesi olusturmaktadir. Kentte yeni yapilmasi, eklenmesi
ongorilen tim unsurlar, yonlendirme tabelasindan, muzeye kadar, bu kapsam
dogrultusunda Uzerinde tartisilarak tasarlanmaktadir. Kentte uygulanan restorasyon ve
konservasyon calismalarinin da bu bakis agisiyla gelistirilen ana ilkeler dogrultusunda
uygulanmasina O6zen gosterilmektedir. Son yillarda Arkeolojik Park kapsaminda
yaptigimiz ¢alismalarin Hamam, Palaestra Terasi, Kubbeli Kilise ve Tiyatro gibi yapilara,
yapli 6lgeginde yaklagiimasi ve ayrintili galismalarin yapilmasi hedeflenmektedir.

Akropol’lin bati yamacina yerlestirilen Tiyatro, Kaunos’'da ayakta kalan yapilarin
icinde en saglamidir. Yaklasik 5000 kisilik oturma kapasitesi olan Tiyatronun, Analemma
olarak adlandirlan dig duvarinin bir kismi ve sahne binasi kismen yikiktir. Gec¢mis
yillarda gerekli 6nlemler alindiktan sonra bazi muzik dinletilerine ve g0sterilere ev
sahipligi yapmistir. At nali bigimli forma sahip tiyatro, her birinde 33 oturma sirasi olan
dokuz kerkidese ayrilmistir. Alt oturma sirasi orkestra kotuyla ayni seviyededir. Tiyatro
yatay olarak 1.60 metre genisligindeki diazomayla ikiye bolinmuUstir. Bu haliyle Ust
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kisimda 15, alt kisimda 18 oturma basamagi sirasi yerlestirilmistir. Diazoma’ya ¢ikan
besik tonozlu iki gecis ise Roma Doénemi 6zelliklerine sahiplerdir. Kuzey tarafindaki
tonozlu gegis diazomaya diz ayak baglanirken, kuzeybati yéninde yer alan tonozlu gegis
binanin topografya ile iligskisinden dolayli dizomaya merdivenle baglanmak zorunda
kalmigtir.
2008 yilindaki kazi g¢alismalari sirasinda, Analemma duvarinin yikik olan kisminin
temizlenmesiyle ortaya 10.60 x 6.00 metre boyutuyla anitsal ve 6zel tasarimli bir gesme
yapisi ¢ikar. Analemmma iginde, tek kemerle gecilmis 11.80 metre genisligindeki bir nis
icinde, avlu bir cesme 6rnegidir.
Konumu, gegmisi ve giinUmuizdeki durumu 6zetlenen ve énemli bir kultirel ve arkeolojik
miras olan Kaunos Tiyatrosunun saglikli bir sekilde mimari 6zelliklerinin belgelenmesi ve
daha sonrasinda onariminin yapilmasi gerekmektedir. Bu amacla 6ncelikle mimari
belgeleme c¢alismalari kapsaminda;

o Tiyatronun mevcut durumunun tespiti,
Topografyayla iliskisinin agiklanmasi,
Giris ve oturma siralarinin mimari tasarim acisindan incelenmesi,
Analema duvarina bitisik bulunan ¢gesmenin tiyatroyla iligkisinin irdelenmesi ve
Tiyatronun yeniden kullanimi konusunda gerekli o6neri ve Onlemlerin
olusturulmasi hedeflenmektedir.
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SUMMARY

The ancient City of Caunus is located on the southwesten Anatolia, in the west
bank of Dalyan River that connects Mediterranean to Koycegiz Lake. Archeological
excavation and research works, which were started by Prof. Dr. Baki Ogiin, nowadays
are maintained by the team under the presidency of Prof. Dr. Cengiz Isik. In recent years,
restoration and conservation work in the field are concentrated on next to the excavation
work.

The date the city was founded is not known for sure, but it is mentioned quite frequently
after 4th century BC in both Herodot and in findings from other ancient cities in the area
at culture, religion and art. The location of its harbour was strategically important for ships
sailing between the Aegean Sea and the Eastern Mediterranean . For this reason, the
great powers of the time fought each other to control this city. The port city Caunus’ life
was ends after the changing of the coastline at 150 century.The idea of turning the city
into an archaelogical park has first surfaced in 2004. The main principle behind the
Archaelogical Park idea is to form a conformity within the city topography, architectural
fabric, and natural and social parameters of its surroundings. The aim of the Project is not
to build Caunus as it was in its heyday. The lifecycle of an archtectural element should
be treated as a whole. For example, in this context, olive trees grown in the theater cavea
are protected All new activity, such as building new sites (museum) and adding new
elements(a guidance sign) are all designed with this principle in mind. And all restoration
and conservation efforts are applied within this framework. To put in other words, we aim
for the visitor to experience the way past inhabitants of Caunus felt as they walked along
the roads of the city, while the additions we make remind them that they cannot rule out
the years passed. Our studies at Caunus Archaeological Park in recent years approach
to the Roman Bath, the Palaestra Terrace, the Church and the Theater at building size
and we plan to undertake detailed studies at these buildings. The Theater is situated on
the western slope of the Acropolis. It is not only the best-preserved Hellenic theater
among the theaters in Anatolia, but is also one of the buildings of Caunus that has
survived in a good state of preservation. Cavea has a maximum 5000 seat capacity. It is
divided into nine wedge-shaped kerkides by eight staircases composed of 19 cm high
steps. Each kerkis comprises 33 seats. These rows are divided into two sections by the
1.6. m wide diazoma, which divides the whole theatron horizontally. Thus there are 15
seats in the upper Cavea, and 18 seats in the lower cavea. The access to the Orchestra
is level from the northwest, but from the southeast it is through paradoi with steps carved
into the bedrock. There are two more entrances with barrel vaults, which give direct
access to the Diazoma. The theatron faced the Scene, which is oriented lengthwise to
the southwest. The excavation and research of the stage building is not yet completed.
During excavations in 2008, when clearing the collapsed part of the analemma wall came
out a fountain which had a monumental size of 10,60x6,00 meters and custom designed
with a courtyard in a 11,80 meters single arch niche.
Architectural characteristics of Caunus theater, which is an important cultural and
archeological heritage as we summarized its location, history and current situation before,
is required to be documented in a healthy way and then the repair. For this purpose we
intend the scope of the architectural documentation;

o Determine the current situation of the theater,

« Clarify the relationship between topography,

« Analayzing the entrances and the rows of seats in the aspect of architectural
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design,
. Examination of the relationship between the theater and the fountain located
adjacent to the wall of the Analemma,Constitution the necessary proposals and
precautions for the re-use of the theater.
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OZET

Yapi, kullanicinin gereksinmelerini gidermek Uzere tasarlanmig ve Uretilmis bir
yapma cevredir. Kullanicinin temel gereksinmesi; ‘yasamini saglikla sirdirme’, yapinin
asal amaci ise ‘saglikh bir yagam sunma’ dir [Balanli ve Oztiirk 2006]. Yap!, kullanicilarin
gereksinmelerini kendisini olugturan yapi Urtnlerinin dzellikleri ile karsilamaktadir. Yapi
drGnleri; hammaddelerinin edinimi, Uretimi, yapiya uygulanmasi, kullanilmasi ve
kullaniminin sona ermesi ile geridénisumu ya da yok edilmesi gibi surecleri i¢ine alan bir
déngul boyunca gevre (yapma, dogal, canli ve cansiz gevre) ile dogrudan ya da dolayli bir
etkilesim igerisindedir. Bu etkileri tim yasam doéngusu sureglerinde irdelemek, Yasam
Doéngusu Degerlendirmesi (YDD) ile gerceklesebilir.

Cevre sorunlari, dogal kaynaklarin azalmasi ve ¢evrenin zarar goérmesi ile
1960larin sonunda tartisiimaya ve 1970lerin basinda da sorunlarin ¢dzimlenmesine
yonelik ilk ¢calismalar yapilmaya baslanmistir. Stockholm’ de 1972’ de Birlesmis Milletler
Cevre Konferansi, Rio’ da 1992’ de Birlesmis Milletler Cevre ve Kalkinma Konferansi’ nin
gerceklesmesi; cevre sorunlarinin g¢ozilmesine yodnelik uluslararasi dizeyde ivme
kazandiran ¢alismalar olmustur. Tlrkiye’de de Cevre Kanunu 1983’ de yulrurlige girmis,
Cevresel Etki Degerlendirmesi (CED) de 1993 den beri uygulanmaktadir. Cevre ile ilgili
calismalarin gelismesi ve bir dil birligi gereksinimi sonucu, 1997 yilinda Cevre Yonetim
Sistemleri - 1SO (International Organization for Standardization - Uluslararasi
Standardizasyon Orgitii) 14000 Standartlar olusturulmus ve ISO 14040 ile YDD kavram
olarak g¢alismalarda yer almaya baslamistir.

1990lardan bu yana farkli kurulug ve arastirmacilarin énerdigi YDD’ ye yonelik
farkli degerlendirme ve sertifikalandirma sistemleri bulunmaktadir. Goénulli olarak
uygulanmakta olan bu sistemler; gevre sorunlarinin giderek arttigr ve dogdal kaynaklarin
da azaldigi 2000li yillarda tasarimcilar, trin Greticileri ve kullanicilar tarafindan oldukga
glncel olarak kullaniimaktadir. Hatta bazi Grtin ya da yapi Ureticileri; insaat sektoru i¢inde
pazar payini, guvenilirligini ve segilebilirligini artirmak amaci ile bu sistemleri
uygulamaktadir. “Cevre dostu yapi Urin0” ya da “cevre dostu tasarim” odlgutlerinin
“populer” olmasi; yapi Urdnu ya da yapilarin yasam déngustne yonelik degerlendirme ve
sertifikalandirma sistemlerinin Turkiye’ de de yayginlasmasina neden olmaktadir. Bu
calismalar, c¢evre sorunlarini ¢ézmek adina olumlu eylemler gibi gozikse de
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degerlendirme ve sertifikalandirma sistemlerinin “degderlendirme &lgutlerinin”, yapilarin
“temel tasarim dlc¢ltlerinin” bir pargasi olmasi gerektigi distincesini akla getirmektedir.

Bu amagla da proje kapsaminda; glincel olan yapi degerlendirme ve sertifikalandirma
sistemlerinin  "geleneksel yapi" Uzerinde bir denemesi yapilacaktir. Bu c¢alisma
kapsaminda;

o “Geleneksel yapi” olarak; iklimsel, fiziksel ve kultlrel etkilere yonelik tasarim
cesitliliginin olmasi nedenleri ile segilen Diyarbakir evleri degerlendirilecektir,

o “Degerlendirme araci” olarak; farkli Glkelerde glncel olarak kullanilan Amerika
Birlesik Devletleri Yesil Bina Konseyi (The U. S. Green Building Council-USGBCY)’
nin tasarladigi LEED (Leadership in Energy and Environmental Design)
sertifikalandirma sistemi kullanilacaktir.

Balanli, A.; Oztirk, A., Yapi Biyologjisi-Yaklagimlar, YTU Yayini, Yayin No: YTU.MF.YK-
06.0759 / Fakiilte Yayin No: MF.MiM-06.002, istanbul, (2006).
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SUMMARY

Building is a man-made environment designed and constructed to fulfill the needs
of its users. The main need of user is “to continue a healthy life”; the main purpose of
building is “to offer a healthy life” [Balanl and Oztiirk, 2006].

User s needs are fulfilled through the properties of building products that used in the
building. Building products have a direct/ indirect relation with environment (man-made,
natural, living and non-living environment) during a cycle which contains periods such as
raw material extraction, production, application, usage, recycle and disposal of the
building product. The examination of this relation in whole life cycle processes can be
managed with Life Cycle Assessment Models (LCAM).
Environmental issues, as a result of decreases of natural resources and damage to
environment, have begun to be discussed in the late 1960s and first studies about this
subject have been made in early 1970s. For solution of environmental problems, there
have been international meetings such as The United Nations Conference on Human
Environment in Stockholm in 1972 and United Nations Conference on Environment and
Development in Rio de Janeiro in 1992. Environment Law has been effectuated in Turkey
in 1983 and Environmental Impact Assessment (EIA) has been applied since 1993. In
1997 Environmental Management System - ISO (International Organization for
Standardization) 14000 was set up as the result of improvements in environmental
studies and a need for term alliance and Life Cycle Assessment has been appeared in
studies as a concept since ISO 14040.
There are various assessment and certification models devoted to LCA developed by
different organizations and researchers since 1990s. These models, applied voluntarily,
have been used by designers, product producers and users currently since 2000s in
which environmental issues have grown increasingly and natural resources have
lessened. Even some product or building producers have applied these models in order
to expand market share, reliability and eligibility in the construction sector. Life cycle
assessment and certification models for buildings or building products have started to
become widespread in Turkey due to “environmental friendly building product” or
“environmental friendly design” parameters have began to be “popular’. Even if these
studies are seen as affirmative actions on behalf of solutions for environmental issues,
“assessment parameters” of assessment and certification models need to be a part of
“basic design parameters” of buildings.
According to this purpose recent building assessment and certification models will be
applied to “traditional buildings”. In this study,

e Diyarbakir houses, which were chosen in terms of their design diversity according

to climatic, physical and cultural effects, will be assessed as “traditional building”,
e Leadership in Energy and Environmental Design (LEED) certification system,
which is currently being used in different countries and designed by The US

Green Building Council (USGBC) will be used as assessment tool.

Balanli, A.; Oztirk, A., Yapi Biyologjisi-Yaklagimlar, YTU Yayini, Yayin No: YTU.MF.YK-
06.0759 / Fakiilte Yayin No: MF.MiM-06.002, istanbul, (2006).
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KIYI BOLGELERINDE ARAZi KULLANIM DEGiSiMINi ETKILEYEN FAKTORLER VE
DEGISIMIN MODELLENMESI| / SIMULASYONU: MARMARIS ORNEGI

Prof. Dr. Betiil SENGEZER
Doktora Ogrencisi Senem KOZAMAN,
Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii
Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02
OZET

Dunya nufusundaki hizli artig, hizli kentlesme ginimuizde yerlesmeleri olumsuz

olarak etkilemekte, yasam kaynaklari hizla tikenmektedir. istihdam olanaklarinin yani
sira dogal degerler, iklim, rekreasyon olanaklari ve uygun fiyatli konut alanlari nedeniyle
kiyt alanlan yodun go¢ hareketine maruz kalmakta, turizmin kaynadi olan dogal
kaynaklarin gelisiglizel tlketimi sektori tehdit eder hale gelmektedir. Turizmin gelisimi,
ikincil konut alanlarinin artmasi, go¢ vb. etkenler 6zellikle dodal degerleriyle 6ne ¢ikan
kiyr yerlesmelerine fiziki ve sosyal agidan olumsuz etkide bulunmaktadir. Uluslararasi
literatirde yerlesmelerde yasanan bu egilimin devam etmesi halinde dogal kaynaklarin
surdarulebilirligi sorgulanmaktadir.
Dunyadaki drneklerine benzer sekilde Turkiye'ye bakildiginda son 30 -35 yillik dénem
icinde kiyi alanlarinin yodun bir gé¢ baskisi altinda kaldidi sdylenebilir. Kiyi alanlarinin
cekicilikleri ile turizm yani sira ikinci konut ve de emekli gécl, gelisimler paralelinde
hizmet sektorl isglcu artigi dogal kaynaklarin sinirini zorlamakta, kiyi alanlarinin turizm
amach kullanimini da glglestirmektedir. S6zu edilen kullanmlarin turizm yerlesme
gelisimindeki agirliklarinin gikarilmasi ¢alismanin amacini olusturmaktadir.

Uzaktan algilama araci ile mekansal gelisimin boyutlar ortaya konarak, yogunluk,
arazi kullanim gibi mekansal degdigkenlerin yani sira, gelismeyi tetikleyen &énemli
yatirimlar, nufus artis hizi, istihdam artis hizi gibi sosyal ve ekonomik degiskenler ile
turizm yerlesmesinin gelisim dinamikleri modellenecektir. Mevcut egilimlerin ve
dinamiklerin devam etmesi durumunda nasil bir gelisme ile karsi karsiya kalinacagi
onemli bir sorun alani olarak karsimiza ¢ikmaktadir. Bu badlamda; ¢evre kaynaklarini
daha iyi kullanabilmek ve yasanabilir kentleri kurmak i¢in birgok arastirmaci kent sinirlari
icerisinde ileride arazi kullaniminin nasil degisecegine dair kestirimlerde bulunmaya
calismaktadir.

Tez kapsaminda gergeklestirilen bu arastirmada Marmaris yerlesmesi 6rnegi
Uzerinden kiyr yerlesmelerini bicimlendiren dogal, fiziksel, sosyal ve politik gelismeler
baglaminda farkli senaryolar ve olasiliklar Gzerinden arazi kullanimin ve kentsel
yayllmanin degisimi uzaktan algillama araci ve simulasyon modelleri kullanilarak
modellenecektir. Kent ve bdlge planlama calismalarinda karar sdreglerinin, gelismis
teknikler olan simulasyon calismalarini igcermesi, karar vericilerin ve kent kullanicilarinin
alternatif senaryolar Uzerinden saglikli karar vermelerini saglayacak, kiy1 yerlesmelerinin
dogal, kultirel, tarihi kaynaklariyla gelecege aktarilabilme yollari bulunabilecektir.
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SUMMARY

The rapid growth in the world population and rapid urbanization negatively affect
the settlements, furthermore life resources are running out. Especially in the coastal
areas due to the employment opportunities, natural values, climate, recreational
opportunities and affordable housing areas caused extensive migration, besides
indiscriminate consumption of natural resources as a source of tourism are threatened
the sector itself. With the development of tourism, increasing areas of secondary housing,
immigration and other factors, caused negative consequences in physical and social
aspect in the coastal areas. The international literature questioned the sustainability of
natural resources, if this trend continues in settlements.

Similarly in Turkey in the last 30 -35 year period it can be said that coastal areas
are under the pressure of intensive migration. Attractiveness of coastal zones, second
housing and retirement migration, increase in the service sector limits the boundaries of
natural resources and complicates the use of coastal areas for sustainable tourism
purposes. The study’s purpose is to understand and estimate weights and impacts of the
uses that mentioned in the tourism settlement development.

With the remote sensing tool, dimensions of spatial development are

demonstrated and modelled with spatial variables, such as land use as well as
investments that trigger development, population of growth rate, growth rate of
employment and other social and economic variables such as dynamics of tourism
development. In the case of continuing current trends and dynamics it appears a major
problem area that settlements will faced. In this context many other researchers try to
make predictions about the future land use within the city limits in the aim of better use of
environmental resources, and building livable cities.
In the context of the research carried out under the thesis, the settlement of Marmaris
example will be modelled evaluating natural, physical, social and political developments
with the use of remote sensing tools and simulation models in the context of different
scenarios and possibilities of land use change and urban expansion.

Involvement of simulation studies of advanced techniques can support decision
process of the policy-makers and users of the city in the decision processes in urban and
regional planning studies from the healthy scenarios and there will be available paths to
transfer and protect natural, cultural, historical resources to the future in the coastal
settlements.
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OZET

Supermarketlerin giin gegtikge artan glclinin gida piyasasl icinde de
hissedilmesi ile birlikte gida piyasalari donisim sireci igine girmistir. SUpermarketler
(modern perakende ticaretin yeni adi), 6zellikle gelismekte olan Ulkelerde 1990’larin
ortalarindan itibaren ¢ok hizli bir sekilde yayginlasmistir. Sipermarketler, mal satin alma
sistemlerini, 6zel standartlar, merkezi satin alma kanallari ve dagitim kanallari ile
degistirmistir. Bu durum, kuguk Ureticiler igin firsat sunarken, alicilar tarafindan getirilen
yuksek standartlar (kalite, zamanlama, guvenlik, paketleme) ciftcilerin bu tur firsatlari
kullanmasina engel olmaktadir. Bu durum, alicilari, buylk o&lgekli Ureticilere
yonlendirmektedir. Stpermarketler ve geleneksel saticilar ile sipermarketler ve onlarin
tedarikgileri arasindaki gerilim son vyillarin en cok tartisilan konulari arasinda yer
almaktadir. SUipermarketler, ciftciler ve imalat¢i firmalar icin en 6nemli pazar olmakla
beraber, kiglk ciftginin ve imalatgl firmanin sipermarket tedarik zincirinden dislanmasi
agisindan da bir tehdittir.

Bu arastirma projesi kapsaminda supermarketlerin ortaya ¢ikmasi ve blyimesi
ile birlikte ortaya ¢ikan durum analiz edilecek, 6zellikle gida tedarik zincirine olan etkisi
Uzerinde durulacaktir. Arastirma sorusu, sipermarketlerin, gida tedarik sistemi iginde yer
almasi, ciftcileri nasil etkilemistir? olarak belirlenmisgtir.

Bu baglamda, bu arastirma projesinde, ilk olarak tarim sektérindeki déntisim ve
bu dénusimiin ciftciler lizerindeki etkileri lizerine olan literatiir incelenecektir. ikinci
olarak, Turkiye'de siipermarketlerin gelisim siireci analiz edilecektir. Uglincii olarak, taze
sebze meyve Urln temininde stipermarketler ve diger aktérler arasindaki iliski agi Turkiye
kosullarinda analiz edilecektir. Sonugta, degisen gida tedarik sisteminin &6zellikleri ve
klclk ciftgiler Uzerindeki etkileri Uzerinde durulacaktir. Diger bir ifade ile kiguk ciftcilerin
gida tedarik zincirine katilmasini engelleyen faktérler ve klgik ciftcilerin avantaj elde
etmesi icin gerekli kosullar tarif edilecektir.
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SUMMARY

Agri-food markets are restructuring as supermarkets continue to expand.
Supermarkets have restructured their procurement strategies through the introduction of
private standards, centralized procurement systems and distribution centers. Despite the
increase in agri-food commodities emanating from the expansion of the retail sector,
there have been little or no opportunities for smallholder farmers. The restructuring
process is likely to exclude farmers from food markets in two ways; firstly through
displacement of traditional markets by formal food chains; and secondly, the restructuring
process will exclude farmers through the introduction of private standards. To redress the
negative effects of the restructuring process certain issues need to be addressed.

Research question is how have been small farmers effected by supermarkets
which have been a part in supply chain of food sector.

In this context, in this research project firstly will be reviewed existing literature in
agri-food industry transformation (restructuring of the sectors and procurement system
modernization by companies in the restructured sectors) and its impacts on farmers.
Secondly, development process of supermarkets in Turkey will be examined. Thirdly,
network between supermarket and other actors in supply chain for fresh vegetable and
fruit will be analyzed in Turkey. At the end of this research project characteristics of
restructuring procurement systems and its effects on small farmers will be revealed. In
the other words, necessary conditions will be described for including of small farmers to
restructuring food supply chain.
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GERGEK ZAMANLI STEREO GORME SISTEMIN FPGA’DE TASARIMI VE
UYGULAMASI
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Yiiksek Lisans Ogrencisi Nilufer ISAKOVA
Elektrik-Elektronik Fakliltesi, Bilgisayar Mihendisligi BélimUi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Stereo gbérme taninmis bir degisen ydéntemi, ¢lnkl insan goézinin temel
mekanizmasina benzer . Ancak, hesaplama karmasikhdi ve buyuk miktarda veri erigimi,
geleneksel bilgisayarlarin iginde dogasinda olan bir komut ¢evrimi gecikme nedeniyle
zorlu bir stereo gérme gercek zamanli isleme olmaktadir. Bu sorunu ¢dézmek igin, son 20
yilda arastirmalarin stereo gdérme kullanimi igcin 6zel donanim mimarisi Uzerine
odaklanmistir. Bu galismada, gergek zamanli olarak daha fazla alt-piksel hassasiyeti ile
yogun bir esitsizlik gérinti saglayan birardisik stereo gérme sistemi tam olarak
onerilmektedir. Dlzeltme, stereo eslestirme, ve post-processing gibi tim stereo gérme
sureci, herhangi bir harici cihazlara gerek kalmadan tek bir alan programlanabilir kapi
dizisi (FPGA) kullanilarak gerceklestirilebilir.Donanim uygulamasi, geleneksel bir
bilgisayar yazilim programi isletime kiyasla 230 kez daha hizlidir ve dnceki donanimla
ilgili galismalar tzerinde guglu bir performans gdsterir.

SUMMARY

Stereo vision is a well-known ranging method because it resembles the basic mechanism
of the human eye.

However, the computational complexity and large amount of data access make real-time
processing of stereo vision challenging because of the inherent instruction cycle delay
within conventional computers. In order to solve this problem, the past 20 years of
research have focused on the use of dedicated hardware architecture for stereo vision.
This paper proposes a fully pipelined stereo vision system providing a dense disparity
image with additional sub-pixel accuracy in real-time. The entire stereo vision process,
such as rectification, stereo matching, and post-processing, is realized using a single field
programmable gate array (FPGA) without the necessity of any external devices. The
hardware implementation is more than 230 times faster when compared to a software
program operating on a conventional computer,

and shows stronger performance over previous hardware-related studies.
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GUndmuz dunyasinda toplanan ve Uretilen bilgilerin blyUk bir kismini olusturan
harita tabanli verilerin elektronik ortamlarda yonetilmesi cografi bilgi sistemi (CBS) ile
olanakli hale gelmistir. Her turli karar-destek faaliyetinin en énemli araci haline gelen
cografi bilgi sistemleri, sadece teknik degil, yonetisim, sosyal ve kiltirel alanda da birgok
gelismeyi yonlendirebilen gagimizin gugli bir bilgi ydnetim aracidir.[1] Ancak, cografi bilgi
sistemlerinin geleneksel ara yuzlerinin sezgisel olmayigi, kullanicilara zaman kaybina
neden olmaktadir.

Bu proje ile kullanicilarin karar vermelerini kolaylastiracak yenilik¢i bir arayuz
olusturulacaktir. Bu araylz ile, birden fazla kullanicinin herhangi bir ara¢ kullanmaksizin,
sadece el yardimi ile, duvara yansitlan harita Uzerinde islem yapabilmeleri
saglanacaktir. Sanal Gergeklik Uygulamasi olacak bu sistemde, el hareketleri ile harita
Uzerinde dondurme, yakinlastirma, gezinme islemleri gerceklestirilebilecektir.

SUMMARY

It became possible to manage the geographic data that has the biggest part of all
the data which is collected and produced in the world with geographic information
system(GIS). GIS which turned to be the most important decision support system that can
direct progress not only in technical but also in managing, social and cultural areas is a
powerful information management tool. However, it causes time loss because of that the
interfaces of GIS are not heuristic.

Thanks to this project, a new innovative interface will be developed to make the
users decide more easily. It will be provided with this interface that a group of users will
be able to make operations on the map that is projected on the wall without using any tool
other than bare hands. As being an Augmented Reality System, it will be possible to
rotate, zoom and pane on the map using hand gestures.
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isaret dili, isitme engellilerin birbirleriyle iletisim kurmasini saglayan; el
hareketleri, ylz ifadeleri gibi 6gelerden olusan goérsel bil dildir. Bu sebeple isitme
engellilerin kendi aralarinda ve gevreyle olan iletisimlerimde énemlidir.

Bilgisayar sistemlerinin ve teknolojilerinin gelismesi ile birlikte, insan makine
etkilesimi Uzerinde yapilan g¢alismalar kendine daha genis alanda yer bulmakta ve
gelismektedir. insan makine etkilesimlerinde, etkilesimlerdeki hareket ve ifadelerin dogru
ve yuksek basarimli olarak taninmasi sistemlerin guvenilirligi, dayanikliligi ve basarimi
agisindan énemlidir.

isaret dillerine ait el sekilleri duragan ve zamana bagl olarak degisen konumda
olabilmektedir. Bununla birlikte isaret dilleri Ulke dilleri gibi, Ulkeden ulkeye farkhliklar
gOstermektedir. Hatta ayni dilin  konusuldugu Ulkelerde bile isaret dilleri farkli
olabilmektedir. isaret dillerinin taninmasi amaciyla degisik yaklagimlar mevcut olmakla
birlikte yeni yaklagimlar da sergilenmeye devam etmektedir. Hareket tanimak amaciyla
geligtirilen sistemlerde sensorli eldivenler veya kameralar kullanilabilmektedir. Eldiven
tabanli sistemlerde hareket verilerinin hizli ve dogru bir bicimde elde edilmesi
muimkinken kullanim acgisindan kullanicilara pek kolaylik getirmemektedir. Bunun
yaninda son yillarda gérl (kamera) tabanh sistemlerin yaygin kullanimi ile isaret dili
tanima galismalarinda goéru tabanh yaklagimlar da sergilenmektedir.

Tez kapsaminda Tirk igaret Diline ait hareketli video gérintilerdeki el isaretleri
Uzerinde goru tabanli olarak tanima yapilmasi hedeflenmektedir. Video goérintilerdeki el
isaretlerinin taninmasi igin temel vydritilecek olan adimlar; isaretlere ait 6zellik
vektorlerinin ¢ikariimasi ve hareket taninmasidir. Bu iglemler genel olarak isaret dillerinin
taninmasindaki ana adimlar olmakla beraber, bu asamalarin altinda degisik yontemler ve
yaklasimlar izlenebilmekte ve performans analizleri yapilabilmektedir.

Calismada Turk igaret Dili ile beraber farkli isaret dillerinin de kullaniimasi
hedeflenmektedir. isaret dillerinin yapilari ve dilbilgisi kurallari birbirlerinden farkli oldugu
icin genelde herhangi bir isaret dili baz alinarak gerceklestirilen basarili bir sistem ayni
performansi diger isaret dillerinde gosteremeyebilmektedir. Bu sebeple tez galismasinda
hedeflenen isaret dili tanima sisteminin degisik veri setleri Uzerindeki davraniglari
incelenecektir.

Tez kapsamindaki, isaret dilinin taninmasina yonelik calismada isaret diline ait el
hareketlerini ihtiva eden video goruntller Gzerinde goérinti isleme ve bilgisayarla gérme
yaklasimlar kullanilarak isaret tanima yapilmasi hedeflenmekt
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SUMMARY

Sign language is a visual language which provides deaf community to
communicate each other and which consists of hand gestures and facial expressions. So
it is important for the communication of deaf people between each other world
environment.

Researches and investigations on human machine or human computer
interaction are becoming more popular with the rising studies in computer science and
computer technology.In human computer interaction systems, recognition of gestures and
expressions successfully and accurately is important for reliability, robustness and
performance of these systems.

Hand gestures in sign languages can consist of static expressions and dynamic
expressions in time space. Also sign languages have different rules in countries used like
countries’ national languages. Moreover, countries use the same language can have
different sign languages. As well as there are some different approaches for sign
language recognition, it has been continued that new approaches are being presented.
Wired-sensored gloves or cameras can be used in systems which are developed for sign
language recognition. Although wired gloves have the capability of getting movement
data fastly and accurately, they have some diffuculties for users like cable systems. Also
vision based approaches have been presented in recent years with the wide usage of
vision based systems.

Within the scope of this thesis, vision based recognition of hand gestures belongs
to Turkish Sign Language in video squences is purposed. Fundamental steps for
recognition of hand gestures in video sequences are feature extraction of hand gestures
and hand gesture recognition. Although these are the main steps, it is possible to do and
use different approaches and methods within these steps and performance analyses can
be evaluated.

It is also purposed to use different sign languages together with Turkish Sign
Language within the scope of project. Because of the difference of sign languages in
language structures and language grammars, generally a reliable system based on a sign
language can not have the same performance on the other sign languages. So it is
purposed to evaluate performance of the purposed sign language recognition system on
different sign language datasets.

In this project purposed for recognition of sign language gestures, it is aimed to
recognize sign language gestures in video sequences consists of hand gestures belongs
to sign language using image processing and computer vision approaches
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OZET

intihal, bilginin gergek sahibine atifta bulunmadan yapilan bilgi hirsizigidir. Son

yillarda intihal ve intihal tespiti akademik ve ticari topluluklarda olduk¢a dikkat ¢eken bir
konu olmustur. Universite égrencileri tezlerinin ve ddevlerinin yaziminda hatta akademik
personelin galismalarinda referans gostermeksizin alintilar yapilmakta ve bu durum
yuksekoégrenim kurumlari igin intihal tespitini énemli ve giderek artan bir sorun haline
getirmektedir.
Akademik topluluklar tarafindan intihal tespiti icin bircok yaklasim dnerilmektedir. Ancak,
teknikler arasindaki karsilastirmanin eksiklerinden birisi standart bir degerlendirme
ortaminin  bulunmamasidir. Boéyle bir kaynagin olmasi, intihal tespiti icin mevcut
tekniklerle nicel bir degerlendirme saglayacaktir.

Yapilacak olan bu galismada intihal tespit sistemlerinin geligtiriimesi icin, Turkce
bir derlem olusturuimasi amacglanmaktadir. Olusturulacak Turkce derlem icerisinde bilgi
hirsizhigini gergeklestiren kisiler farkli miktarlarda ve tirlerde calinti yaptiklarn icin cesitli
seviyelerde intihaller tanimlanacaktir. Bunun yani sira intihal yapan kisilerin profilleri
cikartilarak intihal igin alinacak &nlemlerde dikkat edilmesi gereken hususlar
belirlenecektir.
intihal tespit sistemlerinin gelistirimesi akademik ortamlarda yapilan bilgi hirsizliginin
ondne gecilmesi icin mutlak surette gereklidir. Bu ¢alisma, Turkge dokUimanlar da yapilan
intihaller igin bir kilavuz niteligi tasiyacaktir. Bunun yani sira yapilacak ¢alismanin hem
cevrim disi (offline) hem de cevrim i¢i (online) olarak intihal tespiti yapilmasina olanak
saglamasi amaglanmaktadir. Cevrim digi sistemde, eldeki derlem kullanilarak belli bir
dokiman Uzerinde yapilan intihal tespit edilecektir. Cevrim ici bolimde ise intihal yapildigi
disuinulen dokimanin internet Uzerinden bir tarama ile benzeri oldugu duglUnulen
dokimanlar aranarak belirlenecektir.
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SUMMARY

Plagiarism is a kind of information theft that its owner is not referenced when
using it. In recent years plagiarism detection is popular in commercial and academic
works. Students in universities use web and classical resources to make their thesis and
homework so plagiarism detection is necessary for evaluation of students’ works. Even
though academic communities propose approaches to detect plagiarism, there is no
standard evaluation environment for this issue. If it is possible, it supplies current
approaches to detect the plagiarism.

Aim of this study is to build a Turkish corpus for development of plagiarism
detection. This corpus consists of different people’s contribution whose owners plagiarize
content of contribution with different levels. However profiles of people, who plagiarize
content of contribution, are taken in this study for precaution of plagiarism detection.

Plagiarism detection system is necessary for preventing of information theft in
academic works. This study will be guide for plagiarism detection of Turkish documents
and also intend to use this detection of plagiarism system in online and offline. In offline
side, usage of the prepared corpus to detect plagiarism in a document. In online side,
browsing of internet documents, which are evaluated for detection of plagiarism, are used
to compare with document whose content is taken from internet documents.
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OZET

Bu calismada veri madenciligi ydntemleri kullanilarak 6grenci analizi islemleri
gerceklestirilecektir. Bu analiz isleminde égrencilerin demografik bilgileri, OSYS puanlari
ve yerlesme yuzdeleriyle kazandiklar bélimdeki agirlikli basari not ortalamalari sistemin
giris verisi olarak kullanilacaktir. Bunun yaninda dgrencilerin gelmis olduklari bolgelere ve
okul tirlerine gére de bir kiimeleme islemi yapilacaktir.

Calismada bir, iki, U¢ ve dérdincu sinif 6grencilerinin verileri hem her bir sinif igin
ayri ayri hem de toplu olarak degerlendirilecektir. Bu sayede dgrencilerin bulunduklari
siniflara gére durumlarinda ki degisim de degerlendirilmis olacaktir. Bu amagla kiimeleme
yontemleri farkl kime sayilarn ile denenecek ve olusan kiimelerin degerlendirmesi de
yapilacaktir. Ayrica bu ¢alisma ile farkli Gniversitelerin 6grenci profillerini tespit etmek icin
de genel bir uygulama gelistiriimesi amaclanmaktadir.

Universitelerin vizyonlarini gelistirmeleri 6grenci profillerinin  seviyesine bagli
oldugundan devlet Universiteleri i¢in de 6grenci profillerinin gelistiriimesi gitgide dnem
kazanmaktadir. Bu amagla yapilacak olan bu calisma ile devlet Universiteleri icin de
ogrenci profillerinin tespit edilmesi ve 6grencilerin gesitli 6zelliklerine gore kimelenmesi
islemleri gerceklestirilecektir. Ayrica bu c¢alisma sonucunda elde edilen bilgiler
MUDEK(Miihendislik Degerlendirme Kurumu) icerisinde de degerlendirilerek boliimlere
ve fakilteye gelen 6grenci profillerinin gikartiimasi ve hedef kitlenin dogru belirlenmesi
agisindan fayda saglayacaktir.
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SUMMARY

In this study, using the methods of data mining operations carried out analysis of

the student. This is the process of analyzing students' demographic data, and settlement
in University Entrance Exam scores success percentages weighted grade point average
information gained will be used. In addition, a clustering process, the students will be
made according to regions for which they came.
In this study, two, three, and fourth-grade students in each class separately for both data
and also will be evaluated collectively. In this way, the students will be assessed respect
of their classes of change situations. For this purpose, clustering methods will be tried
with a different number of clusters and the resulting assessment will be done in clusters.
In addition, universities to work with different profiles, intended to determine the
development of a general application.

Student profile is tied to the level of universities to develop their visions for the
state universities increasingly gaining importance in the development of student profiles.
For this purpose, the student profiles in this study to determine the state universities and
the students held a variety of processes according to their cluster. As a result of this
study was also evaluated in MUDEK and supply benefit for getting incoming student’s
department and faculty profiles.
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OZET

Gunumuzde elektrik enerjisine olan ihtiyag hizli bir sekilde artis gostermektedir.
Bu artisin yani sira, enerji Uretiminde temel kaynak olarak kullanilan fosil yakit
rezervlerinin de gun gectikge azaldidi bilinmektedir. Artan bu enerji talebini
karsilayabilmek igin yenilenebilir enerji kaynaklarinin kullaniimasi gindeme gelmistir.
Gerek klasik enerji kaynaklarinin yetersiz olmasi, gerekse s6z konusu kaynaklarin
olumsuz cevresel etkileri bu sureci hizlandirmistir. Yenilenebilir ve alternatif eneriji
kaynaklarinin arasinda olan ruzgar enerjisi Onemli bir yerde bulunmaktadir ve
glinimuzde en cok tercih edilen alternatif enerji kaynaklarindan biri haline gelmigtir.
Gelisen teknolojiyle birlikte rizgar santralleri, MW’ lar mertebesinde buylk gugclerde
Uretilebilmekte, riuzgar ciftlikleri seklinde kurulumu saglanabilmekte ve gsebekeye
baglanabilmektedirler.

Bilindigi gibi Ulkemizdeki enerji ihtiyacinin blylk bir b6lumi dodalgaz, kédmur ve
sivi yakitla calisan termik santrallerden karsilanmaktadir. Ulkemizdeki petrol bazli yakit
rezervlerinin, ihtiyacimiz olan enerji Uretimini kargilayamamasindan dolayi, enerjide disa
bagimh oldugumuz bir gergektir. Tarkiye’de 2009 yilinda enerji alaninda yapilan istatistik
calismalarina bakildiginda, petrol bazl yakit kaynaklarinin %74’1ik bolimundn ithalat ile
karsilandigdi gézukmektedir. Enerji alaninda disa olan bu bagimhligimizi azaltmak igin
alternatif enerji kaynaklarinin kullanilmasi ve de mevcut kapasitelerin hizli bir sekilde
arttirlmasi gerekmektedir. Boylelikle petrol bazli yakitlarin kullaniimasindan kaynaklanan
emisyon miktarinin, Avrupa Birligi (AB) ile uyum calismalari kapsaminda dusurtlmesi de
hedeflenmelidir. Bu kapsamda blylk dinya Ulkelerine baktigimizda, hizla artan ener;ji
talebini karsilamak icin yodun AR-GE calismalari ve ciddi yatinmlarin yapildig
gorilmektedir. Ilerleyen yillarda tim dinyanin yenilenebilir enerji kaynaklarina olan
ihtiyacinin artacadl ve 2070’lerde uretilen toplam enerjinin %60’nin yenilenebilir enerji
kaynaklarindan saglanacagi 6ngortlmektedir.

Bahsedilen hedeflere ulasabilmek igin Ulkemizde ve tim dinyada yenilenebilir eneriji
kaynaklari ile ilgili dnemli g¢alismalar yapilmaktadir. Bu ¢alismalar icerisinde yer alan
rizgar enerjisi, en ¢ok Uzerinde durulan ve yatinm yapilan alternatif enerji kaynaklarindan
biri haline gelmistir. Rizgar santrallerinin tercih edilmesinin baslica nedenleri arasinda
temiz bir enerji kaynagi olmasi ve maliyetlerinin diisiik olmasi yer almaktadir. ingiltere’de
yapilan bir arastirmaya gére 12000 MW kurulu riizgar gucl potansiyeline ulasildiginda 30
milyon ton CO, ve 80.000 ton kukurt dioksitin atmosfere sacgilacaginin engellenecedi
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tahin edilmistir. Ayrica rlzgar enerjisi ile elektrik Uretmenin maliyeti, nikleer ve glines
enerjisine goére %50 ve dogalgazla galisan bir termik santrale gbére %25-30 daha ucuz
olmaktadir. Bu nedenlerden dolayi, 2020 yili igin yapilan planlama calismalarinda
Ulkemizde  dretilen  enerjinin @ %4’Gn0n  rlzgar santrallerinden  karsilanmasi
hedeflenmektedir. Mevcut ve yakin bir gelecekte glindeme gelecek olan vyasal
dizenlemelerle birlikte, yenilenebilir enerji kaynaklarindan rizgar enerjisi ile elektrik
Uretimine ydnelik uygulamalar hiz kazanacaktir.

Bunlarin yani sira, rlizgar enerjisinden faydalanilarak en verimli sekilde elektrik
enerjisi Uretmek icin gerekli hesaplamalarin ve tasarimlarin dogru bir sekilde yapilmasi
gerekmektedir. Bunlardan; rizgar verilerinin dlgilmesi, tahminlerin yapilmasi, turbinlerin
segim ve yerlesimlerinin yapilmasi, sebeke baglanti kriterlerinin ve 6zellikle ekonomik
analizlerin yapilmasi baslica dikkat edilmesi gereken konulardir. Rizgar santrallerinin
tasarlanmasi hususunda, elektriksel ve teknik analizlerin yapiimasinin yani sira ekonomik
analizlerinin de dikkatle yapilmasi énem arz etmektedir. Kurulacak olan bu santrallerin
yuksek maliyetli yatinmlar gerektirmesi sebebiyle ekonomik kriterlerin dikkate alinmasi,
birim enerji maliyet analizlerinin dikkatle yapilmasi ve olabildigince dogruya yakin
sonuglar elde ederek maksimum verim saglanmasi gerekmektedir.

Gergeklestiriimesi planlanan proje kapsaminda, sebekeye baglanmasi planlanan bir
rizgar ciftliginden, maksimum verim ve minimum enerji maliyetini elde etmek igin
optimizasyon g¢alismasinin yapilmasi hedeflenmektedir. Bu gergcevede, alternatif baglanti
noktalari, bu noktalardaki ruzgar profilleri, farkli giclerde ki rtzgar turbinleri, optimum
tirbin yerlesimi ve ekonomik kriterler dikkate alinarak minimum enerji maliyetini
saglayacak bir algoritmanin olusturulmasi planlanmaktadir.

SUMMARY

In today’s world, the need for electrical energy is rapidly increasing. Along with
this increase, it is known that fossil fuel reserves used as main sources for energy
production have begun to come to an end day by day. In order to meet this increasing
demand, the idea of using renewable energy sources has come up. Both the insufficient
number of classic sources and also their damaging effects on the environment has
speeded up this procedure. The wind energy, which is among the renewable and
alternative energy sources, has an important state and has recently been one of the most
preferred alternative energy sources. With the help of developing technology, wind
stations can be produced at powers as big as MW, be installed as wind farms and be
connected to the network. As known by many, a large amount of the need for energy in
our country is met by thermal stations which operate with natural gas, coal and liquid
fuels. It is a known fact that we as a country are externally depended as our petrol based
fuel reserves are not able to meet the energy production needed. When looked at the
studies conducted in 2009 in Turkey, it is seen that 74% of the petrol based fuels is met
by import. In order to reduce the amount of this external energy dependence, it is
necessary to use alternative energy sources and upgrade their present capacities rapidly.
By doing so, it is also aimed at that the emission amount caused by the usage of petrol
based is reduced as a part of European Union (EU) harmonization studies. When looked
at the big countries in the world within this context, it is seen that considerable number of
investments and R&D studies are done in order to support the increasing demand for
energy. In order to reach the goals mentioned, important studies about the renewable
energy sources are done in our country and the whole world. Among these studies, the
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wind energy has been one of the most emphasized and invested alternative energy
source. Among the main reasons why the wind stations are preferred are that it is a clean
energy source and has a low cost. According to a research done in England, it is
presumed that 30 million ton CO, and 80.000 ton sulfur dioxide will be hindered to go up
in the atmosphere when reached at 12000 MW installed wind power potential.
Furthermore, the cost of producing electricity with wind energy is 50% lower when
compared to solar and nuclear energy and 25-30% lower when compared to a thermal
station which operates with natural gas. Because of these reasons, in planning studies
done for 2020, it is aimed at that 4% of the produced energy in our country will be
supplied by wind stations. With present and future legal arrangements, the applications
for electrical energy production by using renewable energy sources, especially the wind
and solar energy, will increase rapidly. In addition to these, the due calculations and
designs should be made accurately in order to produce electricity in an efficient way by
using wind energy. Among these the ones which need attention are; the measurement of
wind data, making predictions, the choice and the placement of turbines, the connection
criteria of the networks and especially the economic analysis. As for the designing of wind
stations, along with the electrical and technical analyses, it is essential to do economic
analyses. As these stations which will be built call for investments with a high cost, it is
necessary to pay attention to economic criteria, make a careful analysis of the unit energy
cost and provide maximum performance by obtaining results as close as possible to the
truth. Within the context of the project planned, it is aimed at that an optimization study is
done in order to get a maximum performance and a minimum energy cost from a wind
farm planned to be connected to the network. With the aim of this, an algorithm, which
will provide the low energy cost, is planned to be formed by paying attention to alternative
connection points, wind profiles at these points, wind turbines at different powers,
optimum placement of turbines and economic criteria.
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OZET

2025 yilina kadar Dlnya genelinin elektrik ihtiyacinin %10’u rizgar enerjisinden
saglanabilmesi icin 2012 yilina kadarki projeksiyonda ilk 3 yilda her yil %25 ve
sonrasinda blyUme oranlari %20 ve %15 olacak sekilde ve 2012-2025 yillari arasinda
ise her yil %15 blyume orani ile 2025 yilinda kapasite 1070 GW’a ulasabilecektir.
Tlrkiye projeksiyonlarina bakildiginda ise 2012 yilinda rizgar enerjisinden Uretilen
elektrik kurulu gi¢ toplam kurulu gicin %1,47’si olarak 1308MW ve 2012-2025 arasinda
ise %16 lik buyime orani ile rizgar enerjisinden Uretilen elektrik kurulu gig¢ toplam kurulu
glcuin %?2,8’si olarak 4086MW seviyesine ¢ikmasi 6ngoérilmektedir. Yukaridaki gelecege
yonelik projeksiyonlardan da goéruldigu Gzere Diinyada ve Tlrkiye'de rlizgar enerjisinden
elektrik Uretimine duyulan ihtiyacin karsilanmasi i¢in rizgar tlrbinlerinde kullanilan
generatorlerin Uretimi ve tasariminda yeni yaklasimlar izlemek kaginiimazdir.

Bu baglamda yeni gelistirilecek olan generatér teknolojileri i¢in strekli miknatis
teknolojisi yeni ve genis bir alandir. Generator icin enerji verimliligi dustundldagunde,
surekli miknatis teknolojisine dayali elektromekanik gi¢ donisimu kaginilmazdir. Surekli
miknatisli ileri enerji donusumi teknolojisi, yeni makina tasarimlarina olanak
saglamaktadir. Surekli miknatisli senkron makinalar déner ve lineer elektrik makineleri
sinifindadir ve son zamanlarda slrekli miknatis karakteristiklerinin gelisimi ve dugsik
maliyetli gli¢ elektronigi kontrolinden dolayi oldukga sik talep edilmektedirler.

Ruzgar generatérlerinde iki sorun géz éntine ¢gikmaktadir; birincisi sabit olmayan
ruzgar hizlari, ikincisi dusiuk calisma hizlarinda kanat yaricaplarinin artmasidir. Hiz
kaynakli problemlerin ¢ézimi en basit olarak disli kutusu kullanip hizin arttinimasi ile
saglanabilir. Fakat bu durumda disli kutusu titresim ve gurGlti Uretecek, kayiplar artacak
ve isletme ve bakim masraflar yukselecektir. Optimum rotor konfigirasyonu; istenilen yik
karakteristiginde, ylksek gug¢ faktord, yuksek verimlilik ve ylksek performans elde etmek
icin 6nemlidir. Disli kutusuna ihtiya¢ duyulmadidindan, disli kutusunun hiz azaltma
problemi elimine edilebilir, dolayisiyla isletme ve bakim masraflari oldukc¢a azaltilabilir.

Calismada slrekli miknatisli senkron generator Ustlnlikleri ve slrekli miknatis
cesitleri verildikten sonra, degisik tip makineler icin agirlik ve maliyete gore 6zellikle kuiguk
glclu sdrekli miknatisli senkron generator igin 6n tasarimlar yapilacak ve en iyi
performansa sahip generator tasarimi icin moment dalgalanmalarina etki eden faktorler
ortaya konulup, bu momentin en az gurilti ve titresime sebep olacadl tasarim
gergeklenecek, prototip Uretimi saglanacak ve test dlizenegi kurulacaktir.
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SUMMARY

In order to provide %10 of the world’s electricty requirement using wind power till
2025, in first 3 years each year %25 growth rate, and following years %20 and %15
growth rates till 2012 and between 2012-2025 %15 growth rate for each year till 2025
capacity will be reach to 1070 GW. For Turkey at 2012, installed electricity capacity that
produced using wind energy will be 1308MW, %1.47 of total installed capacity. Between
2012-2025 installed electricty capacity that produced using wind energy will be 4086MW
as %?2.8 of the total installed capacity. As a result of these estimates, in order to meet the
electricity requirement that produced using wind power it is necessary for world and
Turkey to follow new approaches for generator producing and design that used in wind
turbines.

In this context permanent magnet technology is a new and wide area for new
developed generators. When the energy efficiency for generator is considered,
electromechanical power transformation based on permanent magnet is necessary.
Permanent magnet synchronous machines are in the class of rotate and lineer electric
machines and these machines are recently very demanded because of development in
permanent magnet characteristics and low cost power electronic control. Two problems
come to the forefront for wind turbines;

First one is, changeable wind speeds, second one is increasing of turbine blades’
at low working speeds. Solution of problems that are originating from speed, can be
provided simply by using gear box and increasing speed. In this case gear box will
produce vibration and noise, losses will be increased and operating and maintenance
costes will be increased. Optiumum rotor configurationis important in order to obtain high
power factor, high efficiency and high performance at desired load characteristic.
Because of there is no need for gear box, it can be eliminated that the problem increasing
of speed of gear box, accordingly operating and maintenance costes can be decreased.

In this study, after permanent magnet synchronous generator’s advantages and
permanent magnet types are given, for different type machines, especially for low power
permanent magnet synchronous generator pre-design will be done according to weight
and cost and for the machine design that has best performance, the factors that effected
the torque oscillations are put forward and the desgin that has the lowest noise and
vibration will be realised, prototype will be produced and test mechanism will be settled
down.
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OZET

Anahtarlamali guc¢ kaynaklari, ylksek gerilimli gl¢c kaynaklari, akimulatér sarjl,
kaynak makinalari vb. endustriyel uygulamalarda izoleli DC-DC doénusturiciler
kullaniimaktadir. Bu doénusturicilerde, anahtarlama kayiplari ile gu¢ anahtarlarinin
parazitik kapasitanslari ve transformatérin kagak endiktansi arasinda olusan parazitik
salinimlar kabul edilemez dizeylere erismektedir. Bu uygulamalarda, modern Yumusak
Anahtarlama (SS) yontemleri kullanilarak, anahtarlama kayiplari ile gu¢ elemanlarinin
akim ve gerilim streslerinin etkili bir sekilde azaltiimasi, bdylece devre veriminin veya gug
yogunlugunun yukseltiimesi ve Elektro Manyetik Girisimin (EMI) dasurdlmesi
gerekmektedir.

CGogunlukla MOSFET’in kullanildidi bu tur doéndsturicllerde, gu¢ elemanlarinin
parazitik kapasitanslari ile transformatérin kagak endiktansi arasinda bir Kismi
Rezonans (QR) olusturulmakta, bdylece kacaklar yararli hale donudstirilmekte ve SS
elde edilmektedir. Burada, MOSFET iletime girmeden 6nce kacak enduktans ile parazitik
kapasitanslarda biriken enerjiler degarj edilerek, MOSFET in Sifir Gerilim Gegisi (ZVT) ile
iletime ve Sifir Gerilimde Anahtarlama (ZVS) ile kesime girmesi saglanmaktadir.

Yumusak anahtarlama tekniklerinin kullanildigi dondsturicilerde MOSFET’in
yuksek degerli parazitik kondansatériini kullanarak anahtarlama kayiplarinin dnlenmesi
amagclanmistir. Fakat yliksek gerilimde MOSFET'in i¢ direncinin ylksek olmasi, iletim
kayiplarini artirmakta ve donUsturicl veriminin dismesine yol agmaktadir. Bu nedenle ve
ekonomik agidan, endustriyel uygulamalarda MOSFET yerine IGBT tercih edilmektedir.
Bu durumda ise, IGBT’nin kesime girmedeki anahtarlama kaybinin azaltiimasi igin ilave
bir bastirma kondansatértnin kullaniimasi gerekmektedir.

Yayinlarda kondansatér degerine goére IGBT'nin yaklasik ZVS altinda kesime
girdigi kabul edilmektedir. Ancak, bosta calismada kondansatér desarjinin dogrudan
IGBT Uzerinden saglanmasi durumunda, IGBT'nin bozulma riskinin ortaya ¢iktig
bilinmektedir. Dolayisiyla, paralel kondansatér degerinin segimi buydk bir 6nem
tasimaktadir.

Bu projede, kesime girme kaybini azaltmak igin farkli anahtarlama hizina sahip IGBT’lere
paralel badlanan bastirma kondansatdrlerinin dederlerine gére anahtarlama kayiplarinin
degisimi incelenecektir.

207



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

Isolated DC-DC converters are widely used in applications such as switch mode
power supplies, high voltage power supplies, arc welding machines and battery chargers
at high power and frequencies. In this converters switching losses and the parasitic
oscillations between leakage capacitance of power switches and transformer leakage
inductance reach unacceptable values. In these applications it is required to decrease
switching losses and current and voltage stresses of power switches with modern Soft
Switching (SS) methods to increase efficiency and power density and to decrease EMI
noise.

In this converters, MOSFET is mostly preferred and a Quasi Resonance (QR) is
formed between the parasitic capacitance of power switches and transformer leakage
inductance, so the leakages are utilized beneficially and SS is obtained. The energy in
parasitic capacitance is discharged by using the energy in the leakage inductance.
MOSFET is turned on with Zero Voltage Transition (ZVT) and turned off with Zero
Voltage Switching (ZVS). In DC-DC converters some problems arises such as variation of
duty cycle with load current, hard switching because of insufficient energy in leakage
inductance at light loads, high voltage peaks and oscillations on the output diodes, and
increase in the conduction losses because of the current flowing in the freewheeling
interval. There are lots of studies on these converters and to solve the problems of them
in the literature.

Parasitic capacitor of MOSFET naturally prevent switching losses in some
technique. Due to the high internal resistance of MOSFET at high voltage levels, the
conduction losses increases and the converter efficiency decreases. For this reason and
economically, in industrial applications, IGBT is preferred to MOSFET. However, the
current tailing problem associated with IGBTs limit their use in high frequency and high
power applications. In this case, it is required to use additional snubber capacitors for
reducing the switching losses of IGBT in the turn-off process.

In literature, it is assumed that IGBT nearly turn off with ZVS according to the
capacitor value. However, at no load condition, the capacitor is directly discharged
through the IGBT and there is a risk of failure for IGBT. Therefore, selection of the paralel
capacitor value is very important.

In this study, switching losses according to values of parallel capacitor is
investigated for different type IGBTs.
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OZET

Cevreye zararh etkileri olan fosil enerji kaynaklarinin tikenmeye yiz tutmasi ve
nukleer enerji kullanimimin dinya Ulkeleri tarafindan riskli bulunmasi gézleri yenilenebilir
enerji kaynaklarindan biri olan rizgar enerjisine yoneltmistir. Rizgar enerjisi konusunda;
i.) generatdr, rotor ve kanat gibi turbin bilesenleri ile ilgili yeni Uretim teknolojileri, ii.)
mevcut yada yeni kurulacak rizgar enerji sistemlerin kapasite kullanim oranlarinin
arttinlmasi, iii.) ¢ok sayida ruzgar turbini iceren sebekeler ve akilli entegrasyonu, iv.)
rizgar turbinlerinin saha yerlesimi ve sebeke baglanti noktalari bakimindan optimal
konumlandiriimasi, en énemli AR-GE alanlari arasinda yer almaktadir [1,5,11,14,24,27].

Ulkemizde yenilenebilir enerji kaynaklarinin elektrik enerjisi Uretimi amagl
kullanimina iligkin kanunlarin yururlige girmesi nedeniyle dagitim ve iletim sistemi
Uzerinden sebekeye badlanan yenilenebilir enerji tabanli dagitik Uretim tesislerinin
sayisinda énemli bir artis meydana gelmistir [1, 7, 8, 9]. Ayni zamanda Ulkemizin ener;ji
stratejisi planlari igerisinde yenilenebilir enerji kaynaklarindan rizgar enerjisinin toplam
Uretim icerisindeki payinin azami él¢ide yukseltiimesi hedefi yer almaktadir. Bu amaca zit
olarak 25639 sayili Elektrik iletim Sistemleri Arz Giivenligi Yénetmeligi ne gére “Bir
baglanti noktasinda, sistemin kisa devre glicliniin en fazla %5'’i kadar kurulu gugte rizgar
enerjisine dayall Uretim tesisi baglantisina izin verilir’ denilmektedir. Bu ifade ile elektrik
sistemine baglanacak olan rizgar santralleri sinirlanmaktadir. Fakat bu tip bir
kisittamanin sistem guvenligi agisindan bilimsel temeli olmadidi yapilan c¢alismalar
sonucunda tespit edilmistir.[ 2,13]. Ayrica mevcut yonetmelikler [34,36] geredi; bir
bolgede kurulacak rlzgar tlrbini; i) ruzgar turbinin nominal gicu, ii.) baglanti gerilim
seviyesi (iletim veya dagitim sistemi Uzerinden) iii.) baglanti noktasindaki gerilim disima
gibi kriterlere bakilarak karar verilmektedir. Yukaridaki kriterler sirekli hal ve sorunsuz
calisma durumlar icin yeterli olarak gorllse bile, hizli degisen ruzgar profili, ariza
durumlari, yuklerin devre digl kalmasi gibi gegcici rejimlerde, enerji kalitesi kistaslari (fliker,
harmonik, gerilim disimu, gerilim dalgalanmasi, tekrar baglanma silresi vb.) ve ortak
baglanti noktasindaki kisa devre durumundaki koruma kontrol sistemlerinin davranigi
bakimindan yeterli kosullari saglamayabilir. Bu durum, literattrdeki bir ¢cok simulasyon
calismasi ile de dogrulanmigtir [15,16,17,20,22].
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Degisken meteorolojik verilere dogrudan bagiml olan rizgar santrallarin ulusal
sebeke ile uyumunun saglanabilmesi icin guvenilir Gretim dizeylerinin gerek bdlgesel
gerekse ulusal bazda tespit edilmesi gerekmektedir. Rlzgar tlrbinlerin sebekeye baglanti
onaylari verilmeden o&nce, tdrbin tipleri, gerilim dalgalanmalari, akim ve gerilim
harmonikleri, gegici gerilim distmlerine tepki, aktif ve reaktif Uretim dalgalanmalari,
sebeke korumasi, tekrar baglanma sureleri ile mevcut yasa, yonetmelik ve standartlardaki
baglanti ve isletim kisitlarinin dikkate alinmasi gerekmektedir. Bu amacla sebekeye
baglanmasi muhtemel rlizgar santrallarinin mevcut ulusal elektrik sebekesi parametreleri
ile modellenerek meydana gelebilecek sorunlarin simllasyon ortaminda goézlemlenmesi
ilerideki muhtemel problemleri tespit etmek bakimindan gereklidir [2,11,13,15,18].

Tarkiye’nin 88000 MW riizgar glcu potansiyelinin oldugu ve bu potansiyelin
OECD ve Avrupa Ulkelerine kiyasla ¢cok daha blyuk oranlari yansittigi gortulmektedir [5].
Ancak ifade edilen rlizgar enerji potansiyeli teknik kisitlarin dikkate alinmadidi saf rizgar
enerjisi potansiyelini ifade etmektedir. Bu potansiyelin teknik kullanilabilir kapasitesinin
dogru tespit edilmesi bakimindan yukarida ifade edilen tim kisitlarin ilgili bélgelerin
ruzgar verileri ile birlikte degerlendiriimesi gerekmektedir. Bdylece gercekgi bir sekilde
belilenen kullanilabilir rizgar potansiyeli, Glkemizin rizgar enerjisi ile ilgili stratejilerini ve
yatirnm planlarini  sekillendirilebilecektir. Proje kapsaminda Turkiye Ulusal Ener;i
Sebekesine Baglanabilecek Optimum RUzgar Enerji Potansiyelinin Belirlenmesi igin
ruzgar santralleri, santral icerisinde kullanilacak turbin tiplerini sebeke baglanti kisitlari ile
birlikte degerlendiren algoritma olusturulacaktir. Bu algoritma ile olusturulacak similasyon
ve optimizasyon programi birlikte calisacaktir. Nihai olarak bunun tim Turkiye ulusal
sebekesinde kullanilabilir bir paket programa donUstlrdlmesi amaglanmaktadir. Bu
amagla Turkiye'de yapilmis genis ¢aph bir arastirma hentiz mevcut degildir. Yapilacak
olan galisma bes ana baglik altinda toplanacaktir. Birinci agama: Kanun, yonetmelik ve
standartlara goére kisitlarin belilenmesi ve bu kisitlari belilemek maksadi ile ilgili
algoritmanin olusturulmasi. Bu kapsamda; 5346 Sayili Yenilenebilir Enerji Kaynaklarinin
Elektrik Enerjisi Uretimi Amagli Kullanimina iliskin Kanun, 25639 Sayili Elektrik iletim
Sistemi Arz Gulvenilirligi ve Kalitesi Yonetmeligi, 27049 Sayili Ruzgar Enerjisine Dayali
Lisans Bagvurularinin Teknik Degerlendirimesi Hakkinda Yodnetmelik, 28001 Sayili
Elektrik Piyasasinda Lisanssiz Elektrik Uretimine iligkin Yénetmelik, 27434 Sayili Elektrik
Tesisleri Proje Yonetmeligi ve TS EN 61400-21 Ruzgar Tarbinleri - Bolim 21: Sebekeye
Bagli Rizgar Turbinlerinde Gii¢ Kalitesi Karakteristiklerinin ~ Olgiilmesi  ve
Degerlendiriimesi standartti dikkate alinacaktir. ikinci agama: Birinci asamada hazirlanan
bu algoritma, bdlgenin rizgar hiz profili ile birlikte degerlendiren MATLAB tabanli bir ara
yliz programina aktarilacaktir. Uglin agsama: Bu asamada oncelikli olarak bdlgenin
elektrifikasyon alt yapisi (trafo gucd, iletim hattinin empedansi, kisa devre glclu vb.)
NEPLAN programi yardimi ile modellenecektir. Daha sonra ruzgér santrali ve rizgar
ciftligi tim baglanti sistemi ile birlikte MATLAB/Simulink ortaminda modellenerek
NEPLAN programi igerisine gomdulecektir. Dérdiincii agama: NEPLAN programinda
hazirlanan sebeke MATLAB ortaminda yazilmis kisit algoritmasi ile birlestirilerek farkli
rizgar turbin tiplerinden olusan rizgar santrallerinin davraniglari karsilastirmali olarak
incelenecektir. Boylece bdlgenin rlizgar potansiyeli dikkate alinarak baglanabilecek en
uygun rlzgar potansiyeli tespit edilecektir. Besinci asama: Yukarida bir bdlge igin
olusturulan bu ara ylz algoritmasi, tim Turkiye'nin iletim ve dagitim sistemine
uygulanabilir hale getirilecek bir simllasyon ortamina dénusturilecektir. Calisma
sonucunda ulkemizin rizgar enerjisinden ne kadar yararlanabilecegi, sistem Uzerinde
muhtemel rizgar baglanti noktalarindaki optimal baglanti seviyesinin ne olacagi ve
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rizgar tdrbinlerin baglanti onaylari veriimeden o6nce sistem Uzerinde ne gibi etkiler
yapabilecegi gibi kritik sorularin cevaplari bulunacaktir. Proje suresi 30 ay olarak
planlanmistir. Proje ekibi bir yaratict ve bir doktora 6grencisi olmak Uzere olmak tzere 2
kisiden olusacaktir.
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SUMMARY

That fossil energy sources having harmful effects on the environment is about to
run out and the nuclear energy use is found to be risky by the countries in the world have
drew attention to the wind energy which is one of the renewable energy sources.
Considering the wind energy issues, i.) new production technologies about the turbine
components such as generator, rotor and wing, ii.) rising rates of capacity use of present
or future wind energy systems, iii.) the networks which include a number of wind turbines
and their smart integration, iv.) area placement of wind turbines and their optimal
positioning in terms of network connection points are existent among the most important
R&D areas [1,5,11,14,24,27].

In our country, because of enacting the related laws about the use of renewable
energy sources for the production of electrical energy, there has been a great increase in
the number of renewable energy based distributed energy sources which are connected
to the network through distribution and transmission system [1,7,8,9]. Likewise, among
our country’s energy strategy plans, it is aimed at the rate in the total production of wind
energy among the renewable energy sources will be raised to maximum. In contrast to
this goal, in Law no 25639 on (Elektrik iletim Sistemleri Arz giivenligi) Regulation, It is
said that * On a connection point, the connection of a wind energy based electricity
production plant equal to the installed capacity which is at most 5% of the short circuit
power of the system is allowed.” With this expression, wind station capacity to be
connected to electrical system is limited. However, as a result of the research conducted,
it is found out that such kind of a limitation has no scientific base in terms of system
security [2,13]. Furthermore, In accordance with present regulations [34,36], a wind
turbine to be built in an area is decided by considering the following: i.) the nominal power
of the wind turbine, ii.) the level of the connection voltage (either through transmission or
distribution system) iii.) the criteria such as voltage drop on the connection point.
Although the criteria above seem to be enough for continuous and problem free
situations, in temporary states such as fault conditions, rapid change of wind speed
profile and the loads’ being out of service, there may not be required conditions in terms
of energy quality criteria (flicker, harmonic voltage drop, voltage fluctuation and
reconnection time etc.) and the behavior of protection systems on the common
connection point when there is a short circuit. This condition is also confirmed by a
number of simulation studies in literature [15,16,17,20,22].

In order to adapt the wind stations, which are directly dependent on the variable
meteorological conditions, to the national network, it is necessary to determine reliable
production levels both on a regional and national basis. Before the wind turbines’
connection acceptance to the network is done, the components such as turbine types,
voltage fluctuations, current and voltage harmonics, reaction to temporary voltage drops,
active and reactive production fluctuations, network protection, reconnection times, the
connection and operation limitations in present laws, regulations and standards should be
taken into consideration. Therefore, it is necessary to observe the probable problems in a
simulation by modeling the probable wind stations to be connected to the national
network in accordance with the parameters of the present national electricity network in
order to find out the future problems that may occur [2,11,13,15,18].

It is seen that Turkey has a 88000 MW wind power potential and this potential
reflects much bigger rates when compared to OECD and European countries [5].
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However, this wind energy potential includes the pure wind energy potential regardless of
the technical limitations. In order to find out the technical usable capacity of this potential
correctly, it is necessary to evaluate all the limitations mentioned above together with the
wind data of the related regions. By doing so, the usable wind energy determined
realistically will be able to shape our country’s strategies and investment plans about the
wind energy.

With the context of this project, an algorithm which considers the wind plants and
turbine types used in the plants with network connection criteria to specify optimum wind
energy potential suitable for TURKEY national utility. The simulation and optimization
program created with this algorithm will be synergetic. As a result, it is aim is to make
these studies into packaged software that can be used for all TURKEY national utility. In
line with this purpose, there is not any extensive study in TURKEY yet.

The study is collected under five headings: First Phase: Determining the
constraints and creating the algorithm according to laws, regulations and norm. Within
this scope, these norms will be considered as; “56346 Sayili Yenilenebilir Eneriji
Kaynaklarinin Elektrik Enerjisi Uretimi Amagh Kullanimina iligkin Kanun”, “25639 Sayili
Elektrik iletim Sistemi Arz Guvenilirligi Ve Kalitesi Yénetmeligi, 27049 sayili Riizgar
Enerjisine Dayali Lisans Bagvurularinin Teknik Degerlendiriimesi Hakkinda Yoénetmelik”,
“28001 sayili Elektrik Piyasasinda Lisanssiz Elektrik Uretimine iligkin Yénetmelik”, “27434
Sayili  Elektrik Tesisleri Proje Yonetmeligi” ve “TS EN 61400-21 Ruzgéar Turbinleri -
Bolim 21: Sebekeye Bagh Rizgar Turbinlerinde Gig Kalitesi Karakteristiklerinin
Olglilmesi ve Degerlendirimesi”. Second Phase: The created algorithm in the first phase
and wind speed profile of the area will be load to a MATLAB based interference program.
Third Phase: In this phase, firstly, the electrification infrastructure of the area
(transformer power, transmission line impedance, short-circuit power etc.) will be
modeled with NEPLAN packaged software. Then, with the all connection system, wind
power plant will be simulated by MATLAB/Simulink and also will be loaded to NEPLAN
packaged software. Fourth Phase: The utility model prepared with NEPLAN will be
combined with the constraint algorithm written by MATLAB and the characteristics of the
wind power plants designed with different kind of wind turbines will be analyzed
comparatively. By this way, the optimum wind potential will be determined considering the
wind potential of the area. Fifth Phase: The abovementioned algorithm created for a
specific area will be updated so that can be used for all transmission and distribution lines
of TURKEY. At the end of this project, the answers to the important questions such as to
what extent our country can make use of wind energy, what the optimal connection level
at the probable wind connection points on the system will be and what effects the wind
turbines can cause on the system before the connection approval is given. The duration
of the project is planned to be 30 months. The project team will consist of a coordinator,
and a PhD student.
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Proje No: 2012-04-02-YL01

FARKLI PV TEKN_OLO_JiLERiNiN GERCEK ORTAM VE_RiLERi KULLANILARAK
MODELLENMESI VE ISTANBUL SARTLARINDA OPTIMUM EGIM ACILARININ
BELIRLENMESI

Prof. Dr. Mugdesem TANRIOVER
Yiiksek Lisans Ogrencisi Ramazan AYAZ
Elektrik-Elektronik Fakliltesi, Elektrik Mihendisligi Bolimii

Baslangi¢ Tarihi: 02.01.2012 Bitis Tarihi: 02.01.2013

OZET

Alternatif enerji kaynaklarina paralel olarak gines enerji sistemleri uygulamalari
son yillarda yayginlasmistir. Ulkemiz de konumu itibari ile glines enerjisi potansiyeli
Avrupa’da oldukga iyi bir durumdadir. Bu potansiyeli degerlendirmek Uzere glinimizde
Enerji Bakanhdi tarafindan giines santrallerinin kurulmasi tesvik edilmektedir.

Santrallerde kullanilan fotovoltaik(PV) sistemlerin verimleri %15 seviyelerindedir.
Bu da her bir PV teknolgjisi icin farklilik arz etmektedir. PV teknolojilerinin verimlerini
etkileyen en o6nemli faktorler 1sinim ve sicaklktir. Mevcut PV teknolgjilerinin
modellenmesinde laboratuar sartlarinda (1000 W/m?, 25°C) alinan veriler
kullaniimaktadir. Gergek ortam sartlarinda, bu santraller i¢in mevcut modeller kullanilarak
yapilan calismalar ¢ok dogru sonuglar vermemektedir. Onceki calismalarimizdan biri
olan, istanbul icin yapmis oldugumuz optimum egim agisi calismamizda bu net bir sekilde
goralmastar.

Gunes santrallerinde maksimum enerji c¢iktisi igin hesaplanmasi gereken en
onemli kriter edim acisi oldugundan optimum egim acisinin belirlenmesinde panel
Uzerine gelen 1siInimin maksimize edilmesi yeterli bir kriter degildir. Bdyle bir gines
santrali calismasinda maksimum verim i¢in her bir faktorin (1sinim, sicaklik vb.) dikkate
alinarak panellerin optimum egdim agisinin belirlenmesi gerekmektedir.

Bu tez calismasiyla, glincel bir konu olan gines santrallerini maksimum
verimlilikte calistirmak amaciyla optimum panel egim agisini beliremek Uzere bir model
olusturulacak ve istanbul igin 6rnek egim agisi galismasi yapilacaktir.
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SUMMARY

Parallel to developments in alternative energies, applications of solar energy
systems have become widespread in last years. Our country, considering its location, is
also in a considerably good situation in Europe. To take advantage of this potential,
Ministry of Energy encourages settling up solar energy power plants.

The efficiency of photovoltaic systems used in plants is about 15%. This is
different for each PV technology. The most important factors affecting the efficiency of a
PV technology are radiation and temperature. During the modelling of current PV
techlologies, the data which is obtained under laboratory conditions(1000 W/m?, 25°C)
are used. The studies that are conducted using current models in real environmental
conditions do not give reliable results. This was apparently observed in our former study
which was about optimum tilt angle for Istanbul.

Since the most important criteria to get maximum energy output in solar power
plants is tilt angle; it is not sufficient to maximize the radiation which arrives to the solar
panels in determining the optimum tilt angle. In this sort of solar power plant operation, for
maximum efficiency, each factor(radiation, temperature vb.) must be considered while
determining the optimum tilt angle.

In this thesis study, to get the maximum efficiency in solar power plant systems
which is a contemproray subject; a model will be generated to determine the optimum tilt
angle and a sample tilt angle study for Istanbul will be carried out.
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Proje No: 2012-04-02-YL02
KOPRUSUZ YUKSELTEN GUG KATSAYISI DUZELTME DEVRELERI
Yrd. Dog. Dr. ismail AKSOY
Yilksek Lisans Ogrencisi Erman SARITAS
Elektrik-Elektronik Fakliltesi, Elektrik Mihendisligi Bolimii

Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.01.2013

OZET

Gelisen teknoloji ve yukselen refah dlizeyi sayesinde, elektrik cihazlarin kullanimi
giderek artmakta ve daha fazla eneriji tiketilmektedir. Ayni zamanda, dinyamizin enerji
kaynaklari da hizlica tikenmektedir. Bu sebeple enerjinin daha verimli ve tasarruflu
kullanilmasi gerekmektedir. Ayrica, gunimuzde kullanilan Kesintisiz ve Anahtarlamali
Gu¢ Kaynaklari (UPS ve SMPS), Elektronik Balastlar (EB) gibi lineer olmayan alicilarin
cektigi harmonikli akimlar sebekeyi bozmaktadir. Bu da ayni sebekeye bagl olan
bilgisayarlar, mikroiglemciler, gibi hassas cihazlarda hata ve bozulmalara sebep
olmaktadir. Bu nedenle enerjinin daha kaliteli kullaniimasi da olduk¢a o6nemlidir.
Kullanilan enerjinin verim ve kalitesi agisindan, ulusal ve uluslararasi dizeyde, glg¢
faktérii ve harmonik igerik igin sinirlama ve standartlar gelistirimektedir. istenen verim ve
kalitenin saglanabilmesi igin, cihaz Ureticileri Gug¢ Faktérinin Duzeltiimesi (PFC) olarak
bilinen farkli teknikler kullanmaktadir. Glg¢ faktoérd, oldukga hantal ve pahali olan pasif
filtreler veya oldukga karmasik ve pahali olan aktif filtreler ile duzeltilebilmektedir. Ancak,
son zamanlarda bu konuda yapilan akademik ve endustriyel galismalar, pek ¢ok avantaja
sahip olan yuksek frekansli AC-DC donastarictu temelli PFC devreleri Uzerinde
yogunlagmaktadir.

Gug¢ Faktérinun Dazeltiimesi kavrami, enerjinin verim ve kalitesinin yUkseltimesi,
uluslararasi hat gerilimi aralid1 ve bitin yuk kosullarinda standartlarin saglanmasi, ¢ikis
gerilim regulasyonunun hizli bir gekilde yapilmasi, yari iletken gl¢ anahtarlarinin
yumusak anahtarlanmasi, gl¢ elemanlar Gzerindeki akim ve gerilim streslerinin
bastiriimasi, esneklik ve glvenilirligin artirimasi, maliyetin dUsdrilmesi gibi konulari
kapsar. Bu konularda akademik ve endUstriyel olarak farkli yaklagimlar ortaya konmustur.

Bu proje literatirde mevcut olan klasik PFC devresi yerine verimin daha yuksek
olacagl koprusuz PFC devresinin yapilmasini amaclanmaktadir. Bununla beraber
gerceklestirilen devre, uygulamalarda giriste bir AC-DC doénustirici devre olmadan
kullanilabilinecektir. Bu sebeplerden dolayi klasik PFC devresine gbére daha avantajl
olacagi dusuntlmektedir.
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SUMMARY

Using of electrical equipment is increasing gradually and more energy is
consumed with developing technology and rising life standards. However, world’s energy
resources are exhausting rapidly; therefore, energy usage should be more efficient and
economical. Besides, nonlinear power supplies such as uninterrupted and switching
power supplies (UPS & SMPS), electronic ballasts (EB) draws current harmonics, causes
deteriorations on the appliances those are connected to same grid such as
personalcomputers, medical equipments, and microprocessor systems. Consequently,
high quality energy usage is important too. National and international limitations and
standards are developing about power factor and harmonics for energy efficiency and
quality. Equipment producers use different techniques as known Power Factor Correction
(PFC) for providing requested efficiency and quality. Power factor can be corrected with
high costly passive filter or high costly and complex active filter. However, academic and
industrial studies about this subject are focus on high frequency AC-DC converters based
PFC circuits that have more advantages, recently.

Power Factor Correction contains topics of increasing efficiency and quality of
energy, providing standards for every load conditions and international line voltage
ranges, fast output regulation, softs witching of power semiconductor, decreasing current
and voltage streses on power semiconductors, increasing reliability and flexibility,
decreasing cost. Different approaches are introduced about academic and industrial
applications.

This project purposes bridgeless PFC that has higher efficiency than conventional
PFC.Created circuit can also use without AC-DC converter on applications.Because of
this reasons, estimated more advantage than conventional PFC.
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Proje No: 2012-04-02-YLO03
DAGITIK ENERJi SISTEMLERININ ENERJi PIYASASINDAKI YERI
Ogr. Goér. Dr. Bora ACARKAN
Yiiksek Lisans Ogrencisi ismail VERIM
Elektrik-Elektronik Fakliltesi, Elektrik Mihendisligi Bolimii
Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2013
OZET

Bu projede sebekedeki varliklar gittikge artan dagitik enerji sistemlerinin (PHEV
(elektrikli araglar), PV glnes santralleri, rlizgar santralleri, mikro tlrbin uygulamasi,
biyogaz, yakit hicreleri, kojenerasyon tesisleri, vb.) enerji piyasasindaki yeri sebeke
yapisindaki degisimler ve ekonomik modeller ile incelenecektir.

Dagitik enerji sistemlerinin yerlesim alanlarinda meydana gelecek puant enerji
ihtiyaglarina hizli ve efektif cevap verebilmeleri, yerlesik enerji sistemlerin aksine 6zellikli
yerlesim alani gerektirmemesi, ¢ok sayida, klgiuk ve kolay kurulabilir olmasi, bu
sistemlerin 6nemli 6zellikleridir. Bu 6zellikler sayesinde enerji piyasasinda meydana
gelebilecek fiyat degisikliklerinden kolaylikla faydalanmak mimkin olabilmektedir.
Dolayisiyla bu sistemlerin kiguk ol¢ekli yatinmcilarin bile ilgisini ¢ekebilecek, gelecegin
karli yatinnm araclarindan olacagini séylemek muimkuindir. Mikro Olgekte Ureticilerin
sisteme dahil olmasi durumunda sebekeye etkileri ve sebeke yonetimi ile eneriji
piyasasinda bu Ureticilerin yeri ve etkisi analiz edilecektir.

SUMMARY

In this project, distributed generation (PHEV (plug in hybrid electric vehicles), PV
solar power plants, wind turbines, micro-turbine applications, biogas, fuel cells,
cogeneration plants, etc.) which is increasing in network day by day will be examined by
changes in network and economic models in energy markets.

Distributed generation systems in residential areas quickly and effectively
respond to the needs of the future peak power demands. Contrarily to the large
centralized energy facilities they are mass-produced, small, less site-specific and easy to
install. With these important features it is possible to take advantage of price changes
that may occur in the energy market. Therefore, these systems may be of interest even
in small-scale investors, it is possible to say that in the future they would be a profitable
investment instruments. Network management system, micro scale energy producers in
energy market and their effects on network will be analyzed.
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Proje No: 2012-04-02-YL04

INVERTERLERDE REZONANSLI DC HAT KULLANARAK ANAHTARLAMA
KAYIPLARININ AZALTILMASI

Yrd. Dog. Dr. A. Hillya OBDAN
Yilksek Lisans Ogrencisi Irmak Dogan
Elektrik-Elektronik Fakliltesi, Elektrik Mihendishgi Bélimdi

. Baslangi¢ Tarihi: 02.07.2012 Bitis Tarihi: 02.07.2013
OZET

Teknolojinin gelismesiyle birlikte yariletken gl¢ elemanlar ve doénudsturicilerde

blylk gelismeler meydana gelmistir. DC gerilimi, istenilen genlikte ve frekansta tek ya da
cok fazli AC gerilimine geviren eviriciler yaygin olarak kullaniimaktadir. EndUstride genel
olarak ylksek gu¢ yogunlugu, hizli gegis cevabi ve kontrol kolayligi nedeniyle darbe
genislik modilasyonu (PWM) teknigi tercih edilir. Gerilim ara devreli eviriciler, surtcu
sistemleri ve kesintisiz gl¢ kaynaklari gibi uygulama alanlarinda yaygin olarak
kullaniimaktadir. Bu uygulama alanlarinda ¢alisma frekansinin arttinimasi blyudk bir
avantajdir. Bununla birlikte, sert anahtarlamali calismalarda artan frekansla birlikte
anahtarlama kayiplari ve elektromanyetik girisimler de artmaktadir. Artan frekansla birlikte
anahtarlama kayiplarinin artmasi sistemin verimini dusirmektedir. Bu sakincalar ortadan
kaldirmak igin yumusak anahtarlama yontemlerine ihtiya¢ duyulmaktadir.
Daha yiksek gu¢ yogunlugu ve daha hizli gecis cevabi igin calisma frekansinin
yukseltiimesi gerektigi, fakat bu durumda yariiletken elemanlarin anahtarlama kayiplari ile
elektromanyetik girisim (EMI) ve radyo frekans girisimi (RFI) glrultilerinin arttigi
bilinmektedir. Frekansin ylkseltilebilmesi, kayip ve gurultilerin distrdlmesi ancak sert
anahtarlama (HS) yerine yumusak anahtarlama (SS) tekniklerinin kullaniimasiyla
saglanabilmektedir.

Sonug olarak, bu anahtarlama kayiplarinin azaltiimasi, uygun bir kismi rezonansli
inverter topolojisinin kullanilmasi ve uygun bir yumusak anahtarlama tekniginin
uygulanmasi ile elde edilebilmektedir. Ozellikle son vyillarda yapilan akademik ve
endustriyel calismalar, bu konu Uzerinde yogunlasmis bulunmaktadir. Bu ¢alismalarda
ise, yumusak anahtarlamanin genis bir giris gerilimi araliginda, buttin gli¢ elemanlar i¢in
ve butin yuk kosullarinda saglanabilmesi Uzerinde yogun arastirmalarin yapildig
g6rulmektedir.

Bu projede, literatirde mevcut olan kismi rezonansli  devrelerinin
dezavantajlarinin gogunu tasimayan ve bu tlr devrelerden istenen 6zelliklerin gogunu
saglayan, yeni bir kismi rezonansli inverterin geligtiiimesi ve gerceklestiriimesi
amaclanmaktadir. Kullanilan enerjinin kalite ve veriminin yikseltiimesi konusunun hem
akademik hem de endustriyel olarak ¢cok énemli ve guncel olmasi nedeniyle, oldukca
6zgln olmasi beklenen bu projeyle, bilim ile teknolojiye énemli bir katki saglanmasi
distniUlmektedir.

Tasarim, analiz, simulasyon ve deneysel ¢alismalari kapsayan projenin, asagida
siralanan asamalardan olusmasi ve 12 ay igerisinde tamamlanmasi dusuntlmektedir.
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e Literatlr taramasinin yapilmasi, yayinlarin siniflanmasi ve incelenmesi (2 ay)
e Mevcut kismi rezonansli inverter topolojilerinin avantaj ve dezavantajlarinin
belirenmesi ve karsilastiriimasi(2 ay)
e Yeni bir kismi rezonansli inverter topolojisinin ortaya konmasi, analizi,
simulasyonu, Ustunluklerinin belirlenmesi (2 ay)
e Kismi rezonansli yeni devrenin laboratuvar ortaminda gergeklestiriimesi (2 ay)
o Deneysel sonuclarin alinmasi ile raporlanmasi ve yorumlanmasi, ¢ikabilecek
sorunlarin belirlenmesi (2 ay)
e Cikabilecek sorunlarin ¢bézulmesi, ¢calismanin tamamlanmasi ve bitis raporunun
hazirlanmasi (2 ay)
Proje Yurutlcusu Yrd. Dog. Dr. Hilya OBDAN 6zellikle,
e Glgc elektronigi
o Gug elemanlari ve dénusturaculeri
¢ Yumusak anahtarlama
o Elektrik Makinalarinin Kontrolu
konularinda, bilgi, beceri, deneyim ve ¢ok sayida ulusal ve uluslar arasi yayin sahibidir.
Yrd. Dog. Dr. Hulya OBDAN ‘in ydnetim ve denetimi ile destedi ile 12 ayda bagarili bir
sekilde tamamlanacagina inaniimaktadir.
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SUMMARY

With the development of power semiconductor elements and the major advances
in technology have occurred converters. In DC Voltage, desired amplitude and frequency
inverters convert single or multi-phase AC voltage is widely used. Industry in general,
high power density, fast switching response and pulse width modulation(PWM) technique
is preferred due to ease of control. Source voltage inverters, drive systems, and
uninterruptible power supplies are widely used in application areas such as. This
application is a big advantage in increasing the operating frequency. At the same time,
studies hard-switched switching losses and electromagnetic interference are increasing
along with increasing frequency. The efficiency of the system reduces the switching
losses increase with increasing frequency. Soft-switching techniques to eliminate these
drawbacks is required.

Pass more quickly for the answer to a higher power density and operating
frequency must be upgraded, but the switching losses of the semiconductor elements in
this case, electromagnetic interference (EMI) and radio frequency interference (RFI)
noise has been known to increase. Raise the frequency of loss and noise reduction but
the hard switching (HS) instead of soft switching (SS) can be achieved using techniques.

As a result, the switching losses, reducing the use of an appropriate quasi-
resonant inverter topology can be obtained by applying an appropriate soft-switching
technique. Especially in recent years, academic and industrial studies have been focused
on this issue. The issue of quality and efficiency of the energy used in both academic and
industrial upgrading and the current is very important, because this project is expected to
be highly original, thought to provide an important contribution to science and technology.

Project is cover to design, analysis, simulation and experimental studies, composed
of following process and planning to complete in 12 months.
e Literature searching, classification and investigation of papers (2 months)
e Determining and comparing of rezonant circuits or topologies advantages and
disadvantages (2 months)
e Developing a new rezonant circuit or topology, it's analysis, simulation and
determining superiorities (2 months)
o Verify of a new circuit with soft switching and high power factor in laboratory (2
months)
e Obtain and then evaluate of experimental results, detecting problems that may be
occured (2 months)
e Solving the problems that may be occured, completing the study and preparing
the final report (2 months)
Associate Professor Hilya OBDAN have skills, knowledge, experience and national
and international papers following topics,
e Power electronics
o Power components and converters
e Soft switching
e Electric machine control
Project is expected to be completed in 12 months, succefully with Associate
Professor Hulya OBDAN supporting at management and control, at research and
application, and scholarship holder’s practices and efforts.
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Proje No: 2012-04-02-KAP01

AYDINLATMA DONANIMLARININ SiNl:'JSOiDAIT VE NONSINUSOIDAL BESLEME
KOSULLARINDA TERMAL OZELLIKLERININ INCELENMESIi VE ANALIZi

Ogr. Goér. Dr. Bora ACARKAN
Yrd. Dog. Dr. Aslan INAN, Ars. Gér. Ahmet Yigit ARABUL
Elektrik Elektronik Fakdiltesi, Elektrik Miihendisligi BoIimui

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Bu projede aydinlatma donanimlarinin (geleneksel lambalar -akkor, floresan,
kompakt floresan, civa buharli, sodyum buharli, metalik halojendrlt, vb.-, LED 1sik
kaynaklari, starter, atesleyici, balast, armatir, vb.) ideal sintsoidal besleme gerilimleri ve
nonsinusoidal besleme gerilimleri (sebeke gerilimi ve harmonikli besleme gerilimi)
altindaki termal (isil) o6zelliklerinin degisimi analiz edilecektir. Bu analizle beraber
donanimlarin (ézellikle 1sik kaynaklarinin) aydinlatma performanslarindaki degisimler de
incelecektir.

SUMMARY

In this project, thermal variations and properties of lighting equipments (traditional
lamps —incandescent lamps, fluorescent, coppact flourescent, mercury vapor, sodium
vapor, metal halide, etc.-, LED light sources, starters, ignitors, ballasts, lighting fixtures,
etc.) will be analyzed under sinusoidal and nonsinusoidal (network supply voltage and
harmonics containing voltages) supply voltages. In additon variations in lighting
performance of equipments (espescially lighting sources) will also be examined.
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OG TRAFO MERKEZLERININ GUG KALITESi VE GUVENLIK SARTLARININ
ARASTIRILMASI

Yrd. Dog. Dr. Aslan INAN
Ogr. Gor. Dr. Bora ACARKAN, Ars. Gér. Altug BOZKURT
Elektrik-Elektronik Fakliltesi, Elektrik Mihendisligi Bolimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Rekabet¢i ortamda standartlar ve dagitim sirketlerinin tiketicilerine daha kaliteli
hizmet vermede yeni yollar arastirmada gulc¢ kalitesi, 6nemi artirmaktadir. Gug kalitesi,
glc sistem cihazini veya tiketiciyi ciddi oranda etkileyen elektriksel bozukluklar olarak
dusutnulebilir. Tipik glc kalitesi bozukluklari, kisa-sureli (transientler vb), daha uzun sureli
(gerilim dismesi ve artmasi) veya uzun sureli (harmonikler vb) olarak siniflandirlabilir. Bu
tur isaret bozukluklari, otomatik ¢alisma cihazlarin performansini, PLC’leri, ayarlanabilen
hiz slruculerini, bilgisayarlar etkiler. GUnimuzde bir cok dagitim sirketi, bu ylizden algcak
veya orta gerilim istasyonlarinda ulusal veya uluslararasi standartlari baz alarak glg
kalite izleme sistemleri kurmak istemektedirler.

Bu calisma, OG transformatér merkezlerinde topraklama bakimindan givenlik
durumlarini ve Avrupa Birligi gig kalite standartlarinin arastiriimasini sunar.

SUMMARY

Power quality is increasing in importance as competition becomes the standard and
utilities look for new ways to more quality serve their customers. Power quality can be
referred to any electrical disturbances, which adversely affect customer load or power
system equipment. Typical PQ disturbances can be short-term (transient surges or
impulses), longer-term (swells or sags), or very long-term (harmonics). Such signal
disturbances severely affect the performance of the automated equipment,
programmable logic controllers, adjustable-speed drives, computers, etc. Utilities need
standards that set limits on the amount of distortion. Presently many utilities, therefore,
utilize dedicated PQ monitoring devices on low or medium voltage station. based on the
national and international power quality standards.

This study presents safety conditions in view of grounding and European Union
power quality standards in Medium Voltage Transformer Centers.
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SMC MALZEMELI, 1 KW’LIK SUREKLi MIKNATISLI SENKRON GENERATOR
TASARIMI

Prof. Dr. ibrahim SENOL

Yrd. Dog. Dr. A.Hllya OBDAN, Yrd. Dog. Dr. Nur BEKIROGLU, )
Yrd. Dog. Dr. Zehra YUMURTACI, Ars. Gor. Engin AYCICEK, Ars. Gor. Selin OZCIRA,
Ars. Gor. Yasemin ONER

Elektrik Elektroni Fakdiltesi-Elektrik Mihendisligi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Yenilenebilir kaynaklarin elektrik enerjisi Uretiminde kullaniimasi igin yapilan
calismalarin Ulkelerin gelecedi icin 6énemi aciktir. Yenilenebilir kaynaklari kapsaminda
yuritilen galismalardan biri de son yillarda dinyada ve 6zellikle Avrupa’da biylk bir
gelisim gdsteren rlzgar gucl kullanilarak elektrik enerjisi Uretilmesidir. Turkiye’de rizgar
enerjisinden elektrik Uretimine duyulan ihtiyacin karsilanmasi i¢in rizgar tirbinlerinde
kullanilan generatérlerin Uretimi ve tasariminda yeni yaklagimlar izlemek ve girigimler
yapmak kacginilmazdir.

Ruzgar generatdrlerinde iki sorun 6ne ¢ikmaktadir; Birincisi, sabit olmayan ruzgar hizlari,
ikincisi duglk calisma hizlarinda kanat yarigaplarinin artmasidir.

Hiz kaynakli problemlerin ¢6zUmU basit olarak disli kutusu kullanip hizin
arttirlmasi ile saglanabilir. Fakat bu durumda disli kutusu titresim ve gUrultu Uretecek,
kayiplar artacak ve isletme ve bakim masraflar yukselecektir. Optimum rotor
konfiglrasyonu; istenilen yik karakteristiginde, yiksek glg¢ faktorl, yuksek verimlilik ve
yuksek performans elde etmek icin 6énemlidir. Disli kutusuna ihtiya¢ duyulmadigindan,
disli kutusunun hiz azaltma problemi elimine edilebilir, dolayisiyla isletme ve bakim
masraflar oldukga azaltilabilir. Bu baglamda yeni gelistirilecek olan generatdr teknolojileri
icin surekli miknatis teknolojisi yeni ve genis bir alandir. Generator igin enerji verimliligi
dustndldtuginde, slrekli miknatis teknolojisine dayali elektromekanik gu¢ déndsimi
uygun bir ydntem olacaktir.

Literatlr incelendiginde surekli miknatisli senkron generatdr tasarimi ile ilgili
¢6zum teklif edilen galismalar agirlikli olarak stator oluklarina ya da miknatislara egim
verilmesi, miknatislara 6zel sekiller verilmesi ve kaydiriimasi, yardimci oluklarin ya da
dislerin kullaniimasi konulari Uzerinde yogunlagmaktadir. Bu ¢dzimlerden bazilari hem
radyal hem de eksenel akili generatdr tasarimlarinda uygulanabilmektedir. Ancak Uretim
zorlugu ve maliyet faktoérleri géz 6nline alinacak olursa, dusuk gugli uygulamalar igin
dlsunulen razgar turbinlerinde radyal akili tasarimin kullaniimasi kolaylik saglayacaktir.

Tasarimda yapisal iyilestirme igin Gzerine calisiimasi hedeflenen parametreler;
miknatis yapilandiriimasi, rotor yapilandiriimasi, stator dis yapisi ve uygun kutup ylzey
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seklinin belirlenmesidir. Bu nedenle ¢alismamizda; tretim zorlugu ve maliyeti disuk olan
radyal akili generator igin tasarim ¢6zimu olarak kesirli oluklu, segmentli stator yapisi
distnUlmis ve yapilacak optimizasyon ¢alismalari ile harmonik ve moment dalgalanma
problemlerinin ¢ézilmesi planlanmigtir.

Vuruntu momentinin azaltiimasi amacina yonelik olarak yapilacak olan tasarim
tekniginde, kesirli oluk yapisi kullanilacak olmasina ragmen belirli riizgar hizlarinin
lizerine eddy kayiplarinin artmasi sé6z konusu olabileceginden yapilacak olan
tasarimda rotor i¢in yapilacak olan optimizasyon ile bu sorun ortadan
kaldinlacaktir. Ayni zamanda makinanin optimizasonunda, Dengesiz manyetik
kuvvetler, Sargi sonu Etkileri, Endiiktans Etkileri, Hata tolerans davranigi ele
alinacaktir. Ayrica konsantre sargi kullanimi ile bakir hacmi duisUrllerek bakir
kayiplarinin azaltiimasi saglanacak bu baglamda demanyetizasyon riskinin 6nlne
gegcilecektir. Belirtilen amaca uygun vuruntu momentinin minimizasyon tekniklerinin
uygulanmasi, 2 boyutlu sonlu elemanlar analizi (2D FEA) kullanilarak gerceklestirilecektir.

Literatire sunulacak c¢alisamamiza 6zguin tekniklerin vuruntu momentine,
moment dalgalanmasina ve zit EMK ya etkileri 2 boyutlu sonlu elemanlar (2D FEA)
yontemi kullanilarak ayri ayri analiz edilecek ve prototip Uretimi ve tasarlanan kontrol
algoritmasi gerceklestirilecektir. Prototipi Uretilen generatdriin bilgisayar benzetimleri ile
alinan sonuglari, gercek degerler ile analiz etmek ve dogrulamak igin Universitemiz
blnyesindeki laboratuarimizda gercgeklestirilecektir.
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SUMMARY

It is obvious that the importance of studies for countries’ futures of using
renewable supplies in order to produce electricity. In recent years one of the studies
within the scope of renewable supplies in the world and particularly in Europe is
producing electricity using wind power. In order to meet the need of producing electricity
using wind power, it is necessary to use new methods for producing and designing of
generators used in wind turbines. Two problems come to the forefront for wind turbines;
First one is, changeable wind speeds, second one is increasing of turbine blades’ at low
working speeds.

Solution of problems that are originating from speed, can be provided simply by

using gear box and increasing speed. In this case gear box will produce vibration and
noise, losses will be increased and operating and maintenance costes will be increased.
Optiumum rotor configurationis important in order to obtain high power factor, high
efficiency and high performance at desired load characteristic. Because of there is no
need for gear box, it can be eliminated that the problem increasing of speed of gear box,
accordingly operating and maintenance costes can be decreased. In this context for
generator technologies that will be developed, permanent magnet technology is a new
and wide area. When the energy efficiency for generator is considered,
electromechanical power transformation that depends on permanent magnet technology
will be a proper method.
When literature is reviewed, the studies that offer solutions about design of permanent
magnet synchroneous generator, especially focus on sloping stator slots or magnets,
shaping magnets and shifting, using auxiliary slots or gears. Some of these solutions can
be imlemented for both radial and axial flux generator designs. When the producing
difficulties and cost factors are considered, radial flux design will be proper for wind
turbines that considered for low power applications.

In order to obtain structural recruitment the parameters that will be worked on are;
magnet arrangement, rotor arrangement, determining stator gear structure and proper
pole surface. Because of this reason in this study, for radial flux generator that has low
producing difficulties and cost, design solution is fractional slotted, segmental stator
structure is considered and with optimization studies, harmonic and torque oscillation
problems are planned to be solved.

With the design technique that aims to decrease the cogging torque, however
fractional slot structure will be used, it is possible the increation of eddy losses above
determined wind speed. For the eddy losses, an optimization for rotor will be a solution.
In the same time, the optimization of machine will be deal with unbalanced magnetic
forces, end of winding effects, inductance effects, failure tolerance behaviour. Besides, by
using of concentrate winding, copper volume will be decreased and copper losses will be
decreased so demagnetization risk will be prevented. Proper pinking torque minimization
techniques will be realised with 2 dimentional finite elements analyse (2D FEA).

In this study that will be present to literature, effects of unique techniques on
pinking torque, torque oscillation and back electromotive force will be examined
separately with 2 dimentional finite elements method (2D FEA) and prototype producing
and designed control algorithms will be implemented. The computer simulations of
generator that produced as prototype conclusions and real values will be analyzed and
confirmed at university laboratories.
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KU(}U!_( S"')L(_}EKLi Hi_BRiD RUZGAR - GUNES ENERJi SISTEMLERINDE
GUVENILIRLIK ANALIzi: DAVUTPASA KAMPUSU ORNEK UYGULAMASI

Yrd. Dog. Dr. Oktay ARIKAN
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Elektrik Elektronik Fakdiltesi, Elektrik Miihendisligi BoIimUi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2015-04-02

OZET

GuUnUmUzde enerjiye olan gereksinim ve bunlarin saglanmasina yoénelik
calismalar tim dlkelerin birincil ugdrasilarindandir. Fosil yakitlarinin tikenmeye yuz
tutmasi ve cevresel etkileri, insanoglunu yeni enerji kaynaklari bulmaya ydneltmistir.
Ozellikle riizgar enerjisi ve giines enerjisinden hizla artan talebin karsilanmasinda siklikla
yararlanilmaya baglanmisgtir.

Ulkemiz elektrik enerjisi Gretiminin birincil enerji kaynaklarina gére dagilimina
bakildiginda, 2008 — 2009 dagiliminda % 28,6 kémur, % 2,5 sivi yakitlar ve % 49,3 dogal
gaz kaynakh Uretim yapildidi goérllmektedir. Tarkiye'nin 2009 yilinda enerji arzinin
petrolde ve dogalgazda % 90’in (zerinde, kdmirde ise % 20 oraninda olmak Uzere,
toplamda % 74’luk bdlimudnun ithalat ile kargilandidi bilinmektedir. Bu oranlar enerji
Uretiminde buylk oranda disa bagimh oldugumuzu gostermektedir. Enerjide disa
bagimhlidr azaltmak ve ayni zamanda Avrupa Birligi(AB) ile uyum c¢alismalari
kapsaminda fosil yakitlarin kullanimindan kaynaklanan emisyon miktarini disturmek igin
su, rizgar, gunes ve hidrojen gibi “alternatif” veya “yenilenebilir’ enerji kaynaklarinin
devreye sokulmasi zorunlulugu ortaya c¢ikmaktadir. 2020’lerde dinyanin yenilenebilir
enerji kaynaklarina bagimhhdi daha da artacak ve 2070’lerde tiUm dinyada toplam
enerjinin % 60’nin yenilenebilir enerji kaynaklarindan saglanacagi éngérulmektedir. 18
Mayis 2009 tarihli Elektrik Enerjisi Piyasasi ve Arz Guvenligi Strateji Belgesi’'ne gére 2023
yihna kadar tim yerli, kémdr ve hidrolik potansiyelimizin kullaniimasi, rizgar kurulu
glcinin 20,000 MW’a, jeotermal kurulu gucinin 600 MW’a ulastiriimasi
hedeflenmektedir. 2020 yilinda ise elektrik Uretimimizin %5’inin nukleer enerjiden
saglanmasi 6ngdrilmektedir. 2008 yili itibariyle yerli kaynak potansiyelimize bakildiginda,
Ulkemiz ridzgar agisindan 8.000 MW’lIk ¢ok verimli ve 40.000 MW’lik orta verimli
potansiyele sahiptir. Ulkemiz giines enerjisi potansiyeli ise 32,6 Mtep (milyon ton esdeger
petrol) olarak verilmektedir. Yapilan dlgimlerde Ulkemizin %63’Gnde 10 ay boyunca,
%17’sinde ise 1 yil boyunca giines enerjisinden faydalanmak mimkinddr. Planlama
calismalarinda, 2020 yilinda Ulkemiz elektrik enerjisi Gretiminin yaklasik % 4’Gndn rizgar
enerjisinden saglanmasi éngérilmektedir. Ulkemizde, su ana kadar hayata gegirilen ve
yakin bir gelecekte de glindeme gelecek olan yasal mevzuat dizenlemeleri ile birlikte

227



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

yenilenebilir enerji kaynaklarindan, Ozellikle de rizgéar ve gunes enerjisinden elektrik
enerjisi Uretimine yénelik uygulamalar daha da hiz kazanacaktir.

Tdm dinyada oldugu gibi Ulkemizde de yenilenebilir enerji kaynaklari arasinda riizgar ve
glines enerji sistemleri 6n plana ¢ikmaktadir. Her iki enerji sistemi de dogada mevcut
bulunan buyuklUkleri elektrik enerjisine donlstirmektedir. S6z konusu buyudkliklerin
(rizgar hizi, gunes i1sinimi vb.) surekliliklerinin olmamasi bu sistemlerin her zaman
maksimum gug¢ Uretimi saglamalarini engellemektedir. Bu nedenle, rizgar ve gines
enerji  sistemlerinden yararlanilacak olan  bdlgelerde  guvenilirlik  analizinin
gercgeklestiriimesi bir zorunluluk halini almaktadir.

Hedeflenen proje kapsaminda rlzgar ve glines enerjisi kullanilarak belirli bir
yukin Davutpasa kampustnde ne kadar guvenilirlikle beslenebilecedi arastirilacaktir.
Olusturulacak olan prototip Uzerinden alinacak veriler isiginda yukiun beslenme orani ve
kullanilan yenilenebilir enerji kaynaklarinin hangi oranlarda yuUkiu besledikleri ortaya
konulacaktir. Kurulan sistem Uzerinden farkli ylkler beslenerek calisma karakteristikleri
ortaya konulacaktir. Elde edilen sonuglar g6z dnune alinarak Davutpagsa kampustne ait
guvenilirlik indisleri elde edilecektir.

Proje kapsaminda toplanacak veriler analiz edilerek kurulan sistem
modellenecektir. Bdylelikle gercek veriler ile simulasyon verilerinin karsilastiriimasina
imkan saglanacaktir.

Guvenilirlik indislerinin elde edilmesi ile meteorolojik verileri dlgulen bdlgelerde
kurulacak sistemlerin maksimum vyillik enerji Uretimleri bakimindan optimum dizayni
saglanabilecektir. Bu hedefin gergeklestiriimesi ile ileride kurulmasi planlanan blylk
glclu sistemlerin ekonomik olarak daha verimli dizayn edilmesine yardimci olacak
sonuglar ortaya konacaktir.

Proje sonucunda elde edilecek giktilar, istanbul’da meteorolojik verileri dlgllen
bélgelerde kurulacak tesisler igin yol gosterici olacaktir. Proje sonuglari kullanilarak,
bdlgesel olarak olgllecek meteorolojik verilerden faydalanilarak en yiksek verimi
saglayacak sistemlerin tasarlanmasina yardimci olunabilecektir.
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SUMMARY

In today’s world, the need for energy and the studies for supplying it are among
the first pursuits of whole countries. That the fossil fuels are about to run out along with its
effects on the environment has lead mankind to look for new energy sources.
Especially, the wind and the solar energy have begun to be used frequently in order to
meet the rapidly increasing demand.

When looked at the distribution of electrical energy production in our country
considering the first energy sources, it is seen that in 2008-2009 distribution, 28,6 % coal,
2,5 % liquid fuels, 49,3 % natural gas based production was made. It is known that in
2009, Turkey‘'s energy demand has been met with an import rate above 90% in petrol
and natural gas and 20% in coal, which is an amount of %74 in total. These rates indicate
that we are dependent on outside energy sources. In order to reduce the external
dependence and the amount of emission caused by fossil fuels as a part of European
Union harmonization studies, it becomes a necessity to apply to ‘alternative’ and
‘renewable’ energy sources such as water, wind, solar and hydrogen energy. In 2020s,
the world’s dependence on renewable energy sources will increase more and it is
anticipated that in 2070s, 60% of the total energy will supplied with renewable energy
sources in the whole world. According to 18th May 2009 Electricity Energy Market And
Supply Security Strategy Paper, it aimed at that until 2023 the whole local coal and
hydraulic potential will have been used, and installed wind power will be increased to
20.000 MW while this amount will be 600 MW for geothermal power. As for in 2020, it is
anticipated that the 5% of our electricity production will be supplied with nuclear energy.
Considering 2008, when looked at our domestic resource potential, our country has a
potential of 8.000 MW high efficiency, and 40.000 MW normal efficiency in terms of wind
energy. As for our country’s solar energy potential, it is given as 32,6 Mtep. In the
measurements, it has been seen that it is possible to use solar energy in 63% of our
country with duration of 10 months and in 17% with duration of one year. In planning
studies it is aimed at that in 2020 nearly %4 of our country’s electrical energy production
will be supplied by wind energy. In our country, with the legal regulation arrangements
which have been made up to now and will come up in the near future, the applications for
electrical energy production by using renewable energy sources, especially the wind and
solar energy, will increase rapidly.

As in all over the World, wind and solar energy systems come into prominence
among renewable energy sources in our country. The both energy systems convert the
magnitudes that are present in nature into electrical energy. Discontinuity of the
mentioned magnitudes (wind speed, sun radiation etc.) prevent these systems from
generating maximum power. For this reason, making a reliability analysis in an area
where wind and solar energy systems will be used is becoming imperative.

The intended scope of the project, it will be explored that how reliable a specific
load in Davutpasa campus can be supplied by using wind and solar energy. In the light of
the data retrieved from the prototype which will be created, the supply rate of the load
and each renewable energy sources will be introduced. With supplying different kind of
loads by using the installed system, the operating characteristics of the system will be
asserted. Considering the obtained results, reliability indexes of Davutpasa campus will
be achieved.
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By analyzing the data which will be collected within the scope of the project, the
installed system will be simulated. Thus, making comparison of simulation and actual
data will be provided.

By acquiring reliability indices, optimum designs of the system which will be built
in the areas where meteorological data can be obtained. By achieving this goal, the
results which helps to design economically more efficient high power systems which is
planned to build will be exposed.

The outputs of the project will be guidance for plants that will be built in Istanbul
where meteorological data is measured. By using the project results, it will be helpful to
design the most efficient systems with the help of regional measured meteorological data.
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OZET

GUnUmuzde tum dinyada toplu ve o6zel tasimaciigin yani sira, ulastirma
sektorlerinin (kara, hava, deniz vb.) ¢cok buyuk bir kisminda da icten yanmali motorlar
kullaniimaktadir. Sinirli kaynaklara sahip olan fosil yakitlar, icten yanmali motorlar igin
birincil enerji kaynagidir. Bilindigi gibi fosil yakitlar, zararli emisyonlara, CO, salinimina
sebep olmakta ve gevreye blylk oranda zarar vermektedir. Dinya CO, saliniminin
yaklasik %25’i ulagim sektérinden ve tim CO, saliniminin %16’sl ise tek basina
karayolu tagsimaciliyindan kaynaklanmaktadir. Sinirli kaynaklara sahip olan fosil yakitlarin
dinyanin belli bolgelerinde bulunmasi veya Uretiimesi, ithalata bagimli bir ulastirma
sektodrl olusturmakta ve bu da maliyetlerin kontrol edilememesi anlamina gelmektedir.
Teknolojinin gelismesiyle birlikte, yukarida bahsedilen sorunlarin ¢ézimiune bir alternatif
olarak Elektrikli Araclar (EA) ortaya ¢ikmigtir. GUinimuzde seri Uretimlerine baslanan bu
araglarin, ¢cok yakin bir gelecekte yaygin olarak kullaniimasi beklenmektedir.

Gagimizda odzellikle modern sehirlesmenin artmasiyla birlikte bdlgesel olarak
populasyonlarin ylksek oldugu yasam alanlar olusmaktadir. Bu durum sonucunda da
trafik yogunluklari ve ¢evre sorunlari gibi arzu edilmeyen durumlar ortaya g¢ikmaktadir.
Ozellikle biiylik metropollerde kontrol edilemeyen yapilasma, plansiz sehirlesme, nifusa
bagli olarak kullanilan ara¢ sayilarinin fazla olmasi, buna kargin yollarin yetersiz
olmasindan dolay! trafik yogdunluklarn kaginilmaz bir hal almistir. Yogun trafikte
konvansiyonel araglarin verimlilikleri dismektedir. Bunun sebebi ise araglarin dusik
hizlarda kullaniimasi ve surekli dur-kalk yapilmasidir. Arag Ureticileri sehir igi konseptine
uygun kuguk motorlu araglarin Gretimine bagslamis ve kismen basarili olmus olsalar da,
halen konvansiyonel araclarin verimlilikleri disik seviyelerdedir. Sehir i¢i slrus
profillerine uygun ve verimleri yiksek olan elektrikli araglarin kullanilmasi bu problem igin
uygun bir ¢ézum olarak disunulmektedir. Bu baglamda, verimliligi ylksek, egzozundan
zehirli gaz salinimi olmayan ve gurultistiz calisan EA’lar, daha yasanilabilir sehirler
olusturmada bir alternatif sunmaktadir.

Petrol kaynaklari bakimindan fakir olan ulkeler (Turkiye gibi), gayri safi milli
hasilanin buytk bir kismini ithal edilen petrole ayirmaktadirlar. Bunun yaninda,
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fiyatlardaki degiskenlik ve arz tehlikesi ise ulastirma sektorinin petrol zengini Ulkelerin
kontrollinde olmasina sebep olmaktadir. EA’lar g6z 6nline alindiginda, bu araglar hareket
etmeleri icin gerekli olan enerjiyi bataryalarinda depolanan elektrikten almaktadirlar.
Elektrik ise bir¢ok farkli kaynaktan Uretilebilmektedir. Bu durumda EA’larin kullaniimasiyla
birlikte petrole bagimllik ve cari acik azalabilecektir. Bunun yaninda yenilenebilir enerji
kaynaklarinin daha fazla kullaniimasina da imkan verilmis olunacaktir.

Bircok faydali yonu olan elektrikli araglarin yaygin kullanima gecebilmesi icin
asllmasi gereken bazi problemler bulunmaktadir. Bunlar; menzil problemi, altyapi
yetersizligi, uzun sarj suresi, batarya boyut ve fiyatlarinin yiksek olmasidir. Yukarida
bahsedildigi Uzere hareket icin elektrige ihtiyagc duyan bu araglarin, maliyetlerin
artmamasi igin, ilk planda mevcut sebeke altyapisini kullanmalari gerekecektir. Ancak
yuksek glce ihtiyag duyan bu araglarin mevcut sebeke hattina fazladan yik getirmeden
ve enerji kalitesini bozmadan sarj edilebilmesi de énemli bir noktadir. Bu hususun detayli
bir teknik inceleme, dlcim ve benzetimler yardimiyla ¢ézulmesi gereklidir. Bunun yaninda
sarj surelerinin uzun olmasindan dolayi araglarin uzun stre park halinde bulunduklari
noktalarda sarj edilmeleri hem kullanicilar hem de sebeke agisindan yararli olacaktir. Bu
baglamda yerleske ortami olan hastane, Universite, otoparklar vb. yerler ilk olarak
degerlendiriimesi gereken yerlerdir. Fakat ylksek ara¢ kapasitesine sahip olan bu
yerlerde ayni anda sebekeden ylksek guglerin ¢gekilmesi sonucunda enerji kalitesi ve
altyapida sorunlarin ¢gikmasi da muhtemeldir.

Bu calismada, EA’larin kullaniminin hizli bir sekilde yayginlastiriimasi igin

belirlenecek pilot bir bdlgede gelecek planlamalarinin yapilmasi, dogru planlama ve
teknik incelemeler sonucunda saglikli bir altyapl haziriginin yapilmasina katki
saglanmasi amaclanmaktadir. Ayrica, EA’larin akilh  sebekeler kapsaminda
degerlendiriimesi ile birlikte sebekeyle enerji aligveris potansiyelinin belirlenmesi, pik
yuklerin azaltiimasi ve EA kullanicilarina ekonomik fayda saglamasi kapsaminda
degerlendiriimesi de senaryo tabanli olarak planlanmaktadir.
Proje kapsaminda yapilacak olan galismada ise YTU/Davutpasa yerleskesi EA sarj
altyapisinin  gergcek verilere bagli olarak benzetim ortaminda hazirlanmasi
hedeflenmektedir. Davutpasa yerleskesinin mevcut ara¢ yogunlugunun belirlenmesi, arag
surus aliskanliklarinin ¢ikariimasi, kampus igi park noktalarinin ¢ikariimasi ve bu verileri
kullanarak elektrikli sarj istasyonlarinin konumlandirilacagli en uygun nokta ve istasyon
tipinin elektrik sebekesini de dikkate alarak belirlenmesi hedeflenmektedir. Ayrica elektrik
glc kalitesini bozmadan maksimum sayida EA’'nin sebekeye baglanmasi, EA’larin gug¢
kaynagi olarak kullanilmasi (surus profillerine bagli olarak), EA sarj istasyonlarinin gift
yonlu calistirlmasiyla ekonomik kazan¢ elde edilme potansiyelinin analizi de bu ¢alisma
kapsaminda farkli senaryolarin similasyonu ile olusturulacaktir. Kampus yasam tarzi olan
(okul, hastane, Universite vb.) bolgelerin elektrikli ara¢ kullanimina uygun oldudunun
gOsterilmesi ve bunun sonuglarla desteklenmesi amaglanmaktadir.
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SUMMARY

Nowadays, all over the world, internal combustion engine is used by all transport
sectors (land, air, sea, etc.) as well as public and private transportation. The primary
energy source for internal combustion engines is fossil fuels which have limited reserves.
As well known, fossil fuels cause GHG (Green House Gas) emissions especially CO,
which harmfully effects the environment. The transportation sector release approximately
25% of total CO, emission and only the road transportation release 16% of the all CO,
emissions. Limited reserves of fossil fuels can be found or produced in certain regions of
the world, thus fuel costs for transport sector could not be controlled. In addition, fossil
fuels are the only sources for conventional engines. With the development of the vehicle
technology, electric vehicles (EVs) which are widely expected to be used in the near
future are an alternative solution of the mentioned problems above.Nowadays, increasing
urbanization causes locally crowded habitats. As a result of this situation, undesirable
circumstances such as traffic jams and environmental problems are occurred. Unplanned
urbanization causes large number of vehicles to be used in metropolitan areas. As a
result of this situation traffic congestion has become inevitable. Due to the low-speed and
stop-start, motor efficiency of conventional vehicles is decreased in heavy traffic. Car
manufacturers begin to produce vehicles for urban transportation concept with smaller
engines. Although they have been partially successful, the efficiency of conventional
vehicles is still at low levels. In this context, electric vehicles which are highly efficient,
noiseless and do not release GHG emission are appropriate for urban driving profiles.
Countries do not have oil reserves (such as Turkey etc.) must import a large amount of
oil. In addition, variability in prices and the risk to supply demand are also important
problems unless being an oil-rich country. EVs energy required to move is supplied from
batteries, which store electricity in a chemical form. Also, electricity is produced from
many different sources such renewable sources like wind, solar etc. In this context,
Turkey’s oil dependency may decrease on transportation sector with the use of EVs. EVs
have some problems in widespread using such as, long charging time, high battery costs,
insufficient infrastructure deployment, short range etc. In order to avoid the high
infrastructure cost of charging, existing power grid need to be used. However, while EVs
are being charged, power quality and overload problems may occur on power grid. This
matter must be solved with detailed technical analysis, measurements and computer
simulations. In this regard, EVs can be charged slowly (level 1 charger), where vehicles
parked for a long time that will be beneficial for drivers and power grid. In this context,
places such as campus life, hospitals, universities, parks, commercial areas etc. should
be considered first. But, these areas have large number of vehicle capacities so that if all
vehicles charged at the same time, it can cause power quality problems and power
shortage on existing grid. The aim of this study is to achieve the smart deployment of
charging infrastructure and future planning for a selected area. In addition, evaluation of
EVs in smart grid concept will help to determine the potential of the electricity trading, the
peak load reduction and assessment of the scope of EVs economic benefits to users.
YTU / Davutpasa campus is selected to prepare the planning of EVs charging
infrastructure. Driving habits, vehicle density, parking lots and power grid status in
Davutpasa campus are taking into account as actual data for simulating. In addition, the
maximum number of EVs connected to grid will be defined with proposed algorithm
without disturbing the quality of power grid. Furthermore, in smart grid concept, EVs can
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be used as a power source (depending on driving profiles). Consequently, it is also aimed
to show that EVs are suitable for using many places such as campus, school, hospital,
university, etc.
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OZET

Ulkemizde tiiketilen elektrik enerjisinin yaklasik %3'lik kismi yol aydinlatmasinda
kullanilmaktadir. Ulkemizdeki elektrik eneriisi tiketiminin 2010 yili itibari ile 209 TWh
oldugu gézénune alindiginda yol aydinlatmasinda kullanilan enerji miktarinin dnemi daha
iyi anlagilacaktir. Elektrik enerjisinin Uretiminde kullanilan kaynaklarin yaklasik %74’Gnin
ithal kaynaklardan saglandidi da dikkate alindiginda, yol aydinlatmasi ic¢in kullanilan
enerjinin daha verimli bir sekilde kullaniimasinin gerekliligi ortadadir.

Dunyada hizla gelismekte olan akilli sebeke (smart grid) teknolojisinin bir pargasi
olan yol aydinlatmasinda buyuk oranlarda tasarruf elde edilebilecektir. Dinyada
gerceklestirilen benzer uygulamalarda bu oranin %35 ila %65 arasinda degistigi
g6zlemlenmigtir. Elde edilecek bu tasarrufun yaninda kayiplarin azaltiimasi ve kurulmasi
gereken yeni santrallere harcanacak olan butgenin azaltiimasina katki saglayacaktir.
Ayrica elektik enerjisi tiketimindeki tasarruf sayesinde, %80 civarinda fosil yakita dayali
elektrik enerjisi Uretiminde azalma saglanacak ve buna bagl olarak karbon saliniminda
ciddi oranda azalma meydana gelecektir. Bdylece uygulamanin g¢evre Uzerinde olumlu
etkisi de s6z konusu olacaktir.

Projede, Yildiz Teknik Universitesi Davutpasa Kamplsi’'nde segilecek bir pilot
bdlgede bulunan yol aydinlatma tesisi icin akilli bir kontrol ve izleme sisteminin kurulmasi
ve bu sistemin kullanimi ile elde edilebilecek enerji tasarrufunun gergek verilere dayali
olarak bulunmasi amaglanmaktadir. Projede elde edilen veri sayesinde bodlgesel ve/veya
Ulke capinda elde edilebilecek enerji tasarrufu daha gergekgi bir sekilde ortaya
cikarilabilecektir. Akilli yol aydinlatma sistemlerinin kullanilmasi ile elde edilen enerji
tasarrufunun ekonomik analizi yapilarak hem Ulke ekonomisine katkisi hem de enerjide
disa bagimhligin azaltiimasina etkisi ortaya konacaktir.

Proje kapsaminda YTU Davutpasa Kampisi’nde secilecek pilot bdlgedeki yol
aydinlatmasi direklerinin balast ve armatirleri, projeyi destekleyen firmalardan birisi
tarafindan degistirilecektir. Ayrica, projeye destek veren diger yazilim firmasi tarafindan
geligtirilen yazilim kullanilarak pilot sistemdeki tim cihazlar izlenebilecek ve kontrol
edilebilecektir. Boylece akilli aydinlatma sisteminin kullaniimasi ile elde edilebilecek eneriji
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tasarrufu ortaya konacaktir. Proje kapsaminda elde edilecek sonuglar sadece enerji
tasarrufu saglamayip, akilli sebeke teknolojisi sayesinde aydinlatma tesislerinin bir
yazilim uzerinden kontrol edilebilmesi sayesinde aydinlatma sistemlerinin glvenirliliginin
artinlmasina, bakim ve satin alma giderlerinin azaltiimasina ve ariza olugabilecek
noktalarin dnceden tahmin edilebilmesine de imkan saglayacaktir.

Bu pilot uygulama sayesinde elde edilecek proje ¢iktilari sadece yol aydinlatmasi
icin degil, otoparklar, park alanlari, sanayi tesisleri ve Universite kampusleri gibi alanlarin
dis aydinlatma sistemleri igin de bir yol gdsterici olacak ve bu tip projelerin
yayginlasmasina katki saglayacaktir. Proje ¢iktilari ayrica Enerji Bakanhgi, TEIAS, Kamu
ve Ozel Elektrik Dagitim Sirketleri, EPDK, Belediyeler, vb. ile paylasilarak hizla artmakta
olan Ulkemiz elektrik enerjisi tiketiminin planlanmasina da katki saglayacaktir.
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SUMMARY

Approximately 3% of Turkey’'s electrical energy generation is used in road

lightning. The importance of the used electrical energy in road lightning can be better
understood when 209TWh electrical energy use by 2010 in Turkey is considered.
Therefore, more efficient road lightning systems are necessary considering that about
74% of sources used in electrical energy production are imported.
As part of a smart grid concept, which attracted significant interest in the world,
considerable energy savings could be achieved with proper smart control of road
lightning. Application examples in the world show that savings could be between 35%-
65%. More efficient road lightning systems will result in lower losses and reduced
operating cost considering no additional power generation will be needed with more
efficient use of produced energy. In addition, the CO, emissions and dependence on
fossil fuels will be reduced significantly. Therefore, such an application is environmentally
friendly.

In this project, an application of smart road lightning system will be setup in a
selected pilot region of YTU Davutpasa Campus to evaluate the possible energy saving.
The results of the project will provide a baseline for larger projects such as regional
and/or country-wide applications of road lightning automation. Projections on economical
savings and reducing dependency on foreign sources will be obtained based on the
project results.

It is expected that the outcome of the project will lead to similar smart outdoor lightning
applications in parking lots, industrial plants, universities, etc. The results will also be
shared with Ministry of Energy, public and private electrical distribution companies,
EPDK, municipalities, TEIAS, etc. to plan the future energy planning and operation.

The smart road/outdoor lightning control will provide not only energy savings but also
improved reliability, reduction in purchasing and maintenance cost, preventing faults
through improved monitoring.

Within the project, the ballasts and lightning armatures of the pilot region in YTU
Davutpasa campus will be replaced with company sponsored controllable ballasts and
armatures. Then, an energy monitoring system will be installed by another sponsor
company to monitor and control the pilot road lightning system for energy efficiency.
Since the pilot system will always be monitored, faults will be seen instantly and the
system reliability will be improved.
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OZET

Teknolojinin gelismesi ve yukselen refah seviyesi ile birlikte tiketicilerin ihtiyac
duydugu enerji miktari da surekli artmaktadir. Bu ihtiyaca paralel olarak alternatif ener;ji
kaynaklarina, dzellikle yenilenebilir enerji kaynaklarina olan ilgi giderek artmakta, riizgar
ve gunes enerjili gi¢ sistemleri konularinda yogun galismalar yapiimaktadir. Ginimuzde
yenilenebilir enerji kaynaklarindan elde edilen enerjinin depo edilmesi yerine sebekeye
aktarilmasi tercih edilmektedir. DC enerjinin AC enerjiye donustirilerek sebekeye
aktarilmasi yuksek glgli uygulamalarda Gg¢ fazli, disuk gugli uygulamalarda tek fazl
inverterler ile gerceklestiriimektedir. Sebekeye bagl inverterler fotovoltaik (PV) ve rizgar
tirbini  uygulamalarinda yaygin olarak kullanilmaktadir. Ozellikle giines enerjisi
uygulamalarinda sebekeye bagli inverterler PV sistemlerin kalbini olusturmaktadir. Bu
inverterler PV inverter veya sebekeye bagdli inverter olarak da adlandiriimaktadir. Giderek
yayginlasan PV inverterler konusu akademik ve endustriyel ¢alismalarda énemli bir yer
tutmaktadir.

Yenilenebilir enerji, kesintisiz gu¢ kaynaklari, AC motor kontroll, frekans
dénasturaciler gibi uygulamalarda DC kaynaktan AC enerji elde edilmesi amaciyla
kullanilan gerilim kaynakli DC/AC dénustirtculerin ¢ikisinda L, LC veya LCL filtre
kullanilmakta ve kontrol yapisi uygulamaya bagl olarak gerilim ve akim c¢evrimleri
icermektedir. Ornegin, bir kesintisiz glic kayna@i uygulamasinda ¢ikis katinda LC filtre
kullaniimaktadir. LC filtre ile inverter ¢ikis gerilimi stzllerek sinUsoidal bir ¢ikis gerilimi
elde edilmektedir. Cikis gerilimi regulasyonu ve sistemin dinamik performansi birgok
tasarim kriterine baglidir. Anahtarlama frekansi, kullanilan L-C filtre elemanlari,
ornekleme hizi, geri besleme cevrimleri, modilasyon tipi ve kullanilan kontroldr sistemin
mubhtelif calisma sartlarindaki davranisini dogrudan etkilemektedir. Sebekeye enerii
aktaran bir inverterin gu¢ devresi, kesintisiz gli¢ kaynaginda kullanilan bir inverterin gu¢
devresi ile aynidir. Kontrol yazilimi ve inverter c¢ikisindaki filtre elemanlari inverterin
calismasini belirlemektedir.

Yenilenebilir enerji kaynaklarindan elde edilen enerjinin sebekeye aktariimasinda
kullanilan gerilim kaynakli inverter ile sebeke arasina filtre baglanarak PV inverter
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gerceklestirimekte ve akim kontrol yoéntemleri ile sebekeye enerji aktarimi
saglanmaktadir. Sebekeye aktif glic aktarabilmek igin akim ile sebeke geriliminin ayni
fazda olmasi gerekir. inverter akimi THD degeri PV standartlarinda tanimlanan limitler
icinde kalmalidir. inverter ¢ikis akimi harmoniklerini azaltmak ve akim kontrolini
gergeklestirmek icin en yaygin kullanilan filtre ttra L filtredir. Akimin THD degerinin %5’in
altinda kalmasi icin endiktans degeri yuksek secilir. Bu durum sistemin dinamik
cevabinin yavaglamasina, hacim ile agiriginin artmasina neden olur. Dustk degerli filtre
endiktansi kullaniimasi durumunda ise anahtarlama frekansi yukseltilir. Bu durumda
anahtarlama kayiplari artar ve verim duser.

Kontrol kolayligi saglamasi nedeniyle tercih edilen L filtre kullaniminda ortaya
ctkan problemleri gidermek ve filtre maliyetini azaltmak icin son yillarda LCL filtre
kullanimi konusunda bir egilim olusmaktadir. LCL filtre yUksek mertebesi nedeniyle, L
filtreye goére inverter akim harmoniklerini daha iyi filtre etmektedir. LCL filtre kullanilarak
anahtarlama frekansinin azaltiimasi veya filtre degerinin daha kigik segcilerek maliyet ve
kayiplarin diguriimesi hedeflenmektedir. inverter gikisinda LCL filtre kullanilabilmesi igin
filtre elemanlari degerlerinin ve kontrol parametrelerinin ¢ok iyi belirlenmesi gereklidir.
Aksi takdirde en kiglUk bozucu etki sistemin rezonans frekansinda salinmasina, kontrol
kararsizligina ve akim harmoniklerinin artmasina neden olmaktadir. Rezonans
problemlerini azaltmak ve kontroldr tasarimini kolaylastirmak icin LCL filtrede enduktans
degerlerinin ylkseltiimesi endiktanslar tGzerindeki gerilimlerin artmasina neden olur. Bu
durumda DC bara geriliminin artinimasi gerekir. DC bara geriliminin yukseltiimesi ile
orantil olarak anahtarlama kayiplari artar. Bu nedenle endiktans degerleri mimkin
mertebe duslrldlmeli ve kondansatér degeri ylkseltiimelidir. Kondansator degerinin
yukseltiimesi ise reaktif glicln artmasina, endlktans ve yari iletken gi¢ elemanlarindan
daha fazla akim gegmesine ve verimin azalmasina neden olur. Kondansatérin disik
secilmesi durumunda anahtarlama akim bilesenleri etkin bir sekilde filtre edilemez.
Dolayisiyla LCL filtre tasarimi gergek bir optimizasyon konusudur. Secilen L,C,L
elemanlarinin degerlerine bagli olusan rezonansin Onlenmesi ise ayri bir akademik
calisma konusu olusturmaktadir. Bu akademik c¢alismalarin temel hedefi kayiph pasif
bastirma elemanlari kullanmadan rezonans problemlerini ¢ézmektir. L filtrede sadece
enduktans akimi kontrol edilirken LCL filtrede inverter akimi, kondansatér gerilimi ve
sebeke akiminin kontrole dahil edilmesi gerekmektedir. LCL filtre tasariminda rezonans,
enduktans akimlarindaki dalgalanma, filtre empedansi, anahtarlama frekansindaki akim
harmoniklerinin bastiriimasi ve kondansatorin reaktif akimi gibi bir ¢ok degiskenin
kontrolde ve kontroldr tasariminda dikkate alinmasi gerekmektedir.

Bu projede sebekeye enerji aktaran inverterler igin LCL filtre tasarimi ve g fazli
inverterin kontrol performansinin iyilestiriimesi konusunda arastirmalar yapilacaktir. Filtre
optimizasyonu, uygun kontrol yonteminin gelistiriimesi ve deneysel olarak dogrulama
c¢alismalari sonucunda akademik ve endustriyel agidan birgok katki saglanmasi
hedeflenmektedir.
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SUMMARY

Power demands of the consumers are continuously increasing due to the
advances in technology. Therefore, interest in alternative energy sources grows rapidly,
particularly in renewable energy sources. More academic researches are taken place
regarding wind and solar energy sources. Transferring energy to the utility rather than
storing is preferred. DC energy from the renewable sources are transferred to the utility
by DC-AC converters, single phase inverters at low power applications and three phase
inverters at high power applications. Grid connected inverters are used widely in
photovoltaic and wind turbine applications. Grid connected inverters are the key elements
of solar and wind applications. These inverters are also named as PV inverters. PV
inverters are being used more commonly every day and so is a popular subject for both
academic and industrial researchers.

In order to obtain AC energy from DC energy, voltage source inverters are used
in the applications such as renewable energy, uninterruptable power supplies, AC motor
control and frequency converters. L, LC and LCL filters are used at the output side of the
inverters where current and voltage loops are used depending on control method and
application type. For instance, LC filters may be used in uninterruptable power supplies.
Inverter output voltage is filtered to obtain a sinusoidal waveform by a LC filter. Output
voltage regulation and dynamic performance of the system depends on many design
criteria. Output behavior of the system is affected directly by switching frequency, LC filter
elements, sampling time, feedback loops, modulation type and controller. Power circuit
topology of a grid connected inverter is the same as an inverter in uninterruptable power
supply application. Operation of the inverter is determined by the control software and
filter elements at the output side of the inverter.

A voltage source inverter, which is used to transfer energy from renewable
energy source to the utility, is implemented by current control techniques and a proper
filter is used between the PV inverter and the grid. Currents and voltages are required to
be in the same phase to transfer active power to the grid. THD level of the inverter output
current must be inside the limits defined by the PV standards. L filter is the most
commonly used filter type to control and decrease harmonic content of the inverter output
current. L value is selected large enough to maintain a THD level below %5. In such a
case, dynamic response of the system slows down and the volume and weight of the
system increases. To decrease L value, switching frequency should be increased and in
this case switching losses increases and efficiency decreases.

LCL filters are becoming more popular to lower the filter costs and to solve
problems related with L filter, which is preferred to obtain a simpler control. LCL filter
reduces inverter current harmonics much better than L filter due to the higher order filter
type. By using a LCL filter, it is intended to decrease the switching frequency and losses
with low value filter elements. In use of a LCL filter, control parameters and filter element
values should be determined accurately, otherwise very small distortions may cause
ringings at resonant frequency, instability in control and increase in current harmonic
content. To reduce resonance problems and to simplify controller design, inductor values
in the LCL filter may be increased but this causes higher voltage drops on the inductors
thus a higher DC voltage is required. Switching losses also increase proportionally by DC
voltage level. Therefore, inductor values should be smaller and capacitor value must be
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higher, as much as possible. Higher capacitor values increase the reactive power and
current flowing through the semiconductors and decreases efficiency. Switching
harmonics in the output current cannot be filtered effectively by a smaller capacitor. LCL
filter design is a true optimization subject regarding the problems mentioned above.
Eliminating the resonances in the selected filter elements is also another academic
research subject. The main purpose is to eliminate the resonance problems without using
a passive element, which causes additional losses. The only control parameter in a L
filter is the inductor current. In a LCL filter, inverter current, capacitor voltage and grid
current should be concerned in the control loop. In controller design for a LCL filter
various subjects should be considered such as resonance, current ripple on the inductor
current, filter impedance, elimination of current harmonics at switching frequency and
reactive currents of the capacitor.

In this project, research will be focused on LCL filter design and control
performance improvement of the three phase grid connected inverter. Optimized filter
design, developed proper control method and experimental verification outcomes are
expected to contribute academic literature and industrial applications.
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Prof. Dr. Haci BODUR
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Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Gun gectikge teknolojinin  gelismesi ve toplumlarin refah duzeylerinin
yiukselmesine paralel olarak, elektrikli cihazlarin kullanim alanlari artmakta, daha fazla
enerji tuketilmekte ve enerji kaynaklari da hizla tikenmektedir. Bu nedenle enerjinin daha
verimli kullaniimasi gerekmektedir. Kullanimi gittikge yayginlasan anahtarlamali glg
kaynaklari, kesintisiz gl¢ kaynaklari, elektronik balastlar v.b. lineer olmayan yukler,
cektikleri harmonik akimlar nedeniyle sebekeyi bozmaktadir. Ayni zamanda bu ylkler
ayni sebekeye bagli olan bilgisayar, mikroislemci v.b. hassas cihazlarin galismasini
olumsuz ydnde etkilemektedir. Bu nedenle enerjinin daha kaliteli kullaniimasi da gin
gectikce daha c¢ok 6nem kazanmaktadir. Enerjinin verimli ve Kkaliteli kullaniimasi
acisindan, ulusal ve uluslar arasi dizeyde sinirlamalar ve standartlar gelistirilmistir. Bu
standartlarda 6ngoérilen gic faktérd ve harmonik degerlerinin saglanabilmesi icin, son
yillarda hem akademik hem de endustriyel olarak gu¢ faktéri dizeltme (PFC) devreleri
Uzerinde yogdun bir sekilde ¢alisiimaktadir.

Gug¢ faktérinin duzeltiimesinde, pasif filtreler yillarca yaygin olarak kullaniimistir.
Yine ayni amagla, aktif filtreler Gzerinde ¢alisilmistir. Son yillarda, bu konudaki ¢calismalar,
yuksek frekansli AC-DC dénusturici temelli PFC devreleri Gzerinde yogunlasmistir. Pasif
filtrelerin agir ve hantal, aktif filtrelerin ise karmagsik ve pahali olmalari nedeniyle, AC-DC
dénastirici temelli PFC devrelerine olan ilgi hizli bir sekilde artmaktadir.

Yiksek frekansli AC-DC doénustlrici tabanli PFC devreleri, temel olarak iki ve
tek asamali olabilmekte, surekli akim modu (CCM) ve kesintili akim modu (DCM) ile
calisabilmektedir. iki asamali PFC devrelerinde, iki adet anahtar ile iki adet kontrol gevrimi
bulunmakta ve glg iki defa islenmektedir. Tek agamali olanlarda ise, genellikle tek kontrol
cevrimi ile tek anahtar kullaniimakta ve bazen gicun bir kismi bir defa islenerek dogrudan
cikisa aktariimaktadir. Ozellikle CCM ile galismada, anahtarlama kayiplar ve elektro
manyetik girisim (EMI) éne c¢ikmaktadir. iki asamal olanlarda fiyat artmaktadir. Bu
nedenle, dzellikle dusik glgli uygulamalarda, yumusak anahtarlama (SS) ve dogrudan
gug transferi (DPT) saglayan ve DCM ile galisan tek asamali PFC devreleri son yillarda
¢ok ilgi cekmektedir.
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Bu projede, rezonans devre ve yumusak anahtarlama temelli olan, dogrudan gug
transferi saglayan ve DCM ile calisan yeni bir tek asamali PFC devresi ortaya
konulacaktir. Bu devrede, PFC ve regulasyon amagl iki anahtar ile tek kontrol ¢evrimi
kullanilacaktir. Birinci anahtar ve rezonans devresi yardimiyla, sebekeden genligi sebeke
gerilimiyle orantili ylUksek frekansli sintzoidal akim darbeleri gekilerek, PFC ve SS
sa@lanacaktir. ikinci anahtar vasitasiyla, yine rezonans temelli olarak, hem DPT hem de
gerilim regulasyonu saglanacaktir. Sunulan devrenin etrafli olarak teorik analizi yapilacak
ve bu teorik analiz simulasyon ve deneysel sonuglar ile dogrulanacaktir.

SUMMARY

As the day goes on, with parallel to technologic developments and advances on
wealth levels of societies, use of electrical appliances and energy consumption have
increased and energy resources have exhausted rapidly. Therefore, energy should be
used more productively. In recent years non-linear loads such as switching mode and
uninterrupted mode power supplies and electronic ballasts have been used widely in
power applications. These loads distort the mains voltage because of the harmonic
currents drawn by them. At the same time, these non-linear loads cause damage and
mistake on the sensitive loads which are connected to the same grid such as
microprocessors and personal computers etc. For this reason, the qualified usage of the
energy has gained more importance. National and international restrictions and standarts
have been developed about the qualified and effective usage of electrical energy. In
recent years, to fulfil the power factor and harmonics values determined in those
standarts, intensive academic and industrial studies have been implemented on power
factor correction (PFC) circuits.Passive filters had been used as a power factor corrector
for many years. For that purpose, active filters had been studied. In the recent yers, the
studies on this issue have condensed on PFC circuits based on high frequency AC-DC
converters. Because passive filters are bulky and active filters are expensive and
complicated, the attention on the PFC circuits based on high frequency AC-DC
converters has been increasing rapidly. Basically, PFC circuits based on high frequency
AC-DC converters could be in the structures of single stage and two stages, and could
work with continuous current mode (CCM) and discrete current mode (DCM). In two
stages PFC circuits, there are two switches and two control loops, and the power is
processed twice and transferred to the output. In single stage PFC circuits, there are
generally one switch and one control loop, and sometimes some part of the power is
processed once and transferred to the output. Especially in CCM, switching losses and
electromagnetics interference (EMI) become prominent. Two stages PFC circuits are
cost. For the above mentioned reasons, single stage PFC circuits which provide soft
switching (SS) and direct power transfer (DPT) have attracted attention in especially low
power applications in last years. In this project, a new single stage PFC circuit, which
provides DPT and works with DCM and is based on resonant circuit and SS, will be
created. In this circuit, two switches and one control loop will be used. By means of first
switch and resonant circuit, high frequency current pulses proportional to sinusoidal line
voltage will be draw from the mains, and so PFC and SS will be provided. By means of
second switch, both voltage regulation and DPT will be provided based on resonance.
Theoric analyses of the proposed circuit will be presented and this analyses will be
corrected by simulation and experimental results.

243



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-04-03-DOP01

UC BOYUTLU PARABOLIK YANSITICI ANTEN ISIMA PROBLEMLERI iCiN ANALITIK
REGULARIZASYON TEKNIGININ GELISTIRILMESI
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OZET

Bu calismada, modern mikrodalga hava ve kiy1 gézetleme radarlarinda
siklikla kullanilan 6zel 1sima drintilerinden (kalem huzme, yidin huzme, kosekant-kare,
vb) birine sahip bir parabolik yansitici anten ve beslemesinin tasarimi Analitik
Regularizasyon Yoéntemi (ARM) kullanilarak yapilacaktir. Isimanin verimli olabilmesi i¢in
parabolik yansiticinin besleme anteni tarafindan uygun bicimde mimkin oldugunca
aydinlatilabilmesi 6nem tasimaktadir. Bu nedenle besleme anteni olarak elektronik
huzme anahtarlamali dalga kilavuzu dizisinin kullanilmasi planlanmaktadir. Yapilan bu
anten tasarimi laboratuar ortaminda gerceklenerek 1sima karakteristigi ve verimi
Olcimlere dayanarak arastirilacaktir.

SUMMARY

In this project, a parabolic reflector antenna structure which has a special
radiation pattern shape (pencil beam, stacked beam or cosecant-squared), especially
suitable for modern air or coastal surveillance radars, and its feeder will be designed by
using Analytical Regularization Method (ARM). For an efficient radiation, it is important
that the parabolic reflector must be illuminated properly. Thus, an electronically
switchable waveguide array is planned to use as a feeder. This antenna design will be
constructed at our Microwave laboratory and its radiation characteristics and efficiency
performances will be investigated by experimentally.
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OZET

Baskili devre teknolojisi ile bir dielektrik tabaka Gzerinde olugturulan yansitici dizi
(YD) antenleri, bir parabolik yansitici ile bir dizlemsel faz dizi antenin Ustlnltklerinin
birlestirildigi 6zel anten yapilaridir [1-6]. Bu tlr antenler, parabolik yansiticilarda oldugu
gibi, temel bir besleme ve yansitma yuzeyi kullanirken; ayni zamanda faz dizileri gibi, bir
dizlem Uzerine yerlestirimis c¢ok sayida mikroserit yama ya da aciklik ylzey
elemanlarindan olusmaktadir. Her bir anten elemani gelen dalgaya, reaktif bir yizey gibi
davranip, “uygun” bir faz kaydirmasi ile “tam” yansitarak, isimanin talep edilen bir (85,¢o)
dogrultusunda maksimum olmasini saglarlar. Bu sekilde faz dagilimi isleminin ¢cok sayida
eleman ile gergeklestiriimesi sonucu, YD anten huzme paterni sekillendirme ve tarama
islevlerinde genis bir esneklige sahiptir. Bir diger onemli husus da, parabolik yansitici
antenler egri ylzeyleri nedeniyle 6zellikle milimetrik dalga frekanslarinda “purizsiz” imal
edilmeleri zor, hantal yapilardir. Ayrica, genis agida huzme tarama yeteneginden de
yoksundurlar. Dizlemsel aktif faz dizilerinde ise, elektronik huzme tarama sistemleri ¢cok
sayida kuvvetlendirici ve faz kaydirma modull icermesi nedeniyle son derece karmasiktir
ve maliyeti de ylksektir. Oysa YD antenlerinde, “huzme sekillendirme olanaklari”, birim
eleman geometrisi ve dizilimi optimizasyonu ile disuk bir maliyet ile elde edilebilir.

Bir YD tasariminda temel olarak iki ana problem vardir: Huzme sekillendirme ve
band genisligi. Birbirine karsit olabilen bu iki tasarim talebini karsilayabilmek igin
elimizdeki temel arac¢ birim hlcre tasarimidir ve mikroserit YD lerde birkag serbestlik
derecesine sahip karmasik, modern yama konfiglrasyonlarinin kullaniimasina ihtiyag
vardir. Ayni zamanda birim hicre optimum parametreleri ve kalibrasyon karakteristigi
tayini, “dogru” ve “hizli” bir “Birim Hucre Modeli"nin olusturulmasini gerektirir. Optimum
faz kaymasi karakteristigi, en az 360° degdisim aralidina sahip olmali ve elemanin
geometrik parametrelerine bagli gradyanti kigik olmalidir. Béylece anten yapisinin
Uretim hatalarina gore duyarlihdi azaltilacak ve c¢alisma bandi genisletilecektir. Birim
hicre optimum parametreleri ve kalibrasyon karakteristigi, eleman fazinin rezonans
frekansi civarinda geometri ve dielektrik tabaka parametrelerinin fonksiyon yaklasikhgdini
olusturan yapay zeka modeli kullanilarak optimizasyon ile elde edilir ve daha sonra dizi
tasariminda yaplilir. Yapay zek& modelleri, Cok Katmanli Algilayici (CKA), Genellestiriimis
Regresyon Yapay Sinir Aglan (GRYSA), Destek Vektér Makinalari (DVM) modern gibi
soft teknikleri ile olusturulacaktir [16-21]. Burada, model egitim ve test verisi, kanonik bir
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yaklasim olan, sonsuz adet 6zdes elemandan olusan periyodik “sonsuz dizi” yaklasimi ile
elde edilir [3-13]. Sonsuz dizi yaklasimi yan duvarlari mikemmel manyetik, alt ve Ust
kenarlari mikemmel elektrik olan esdeger “Matematiksel dalga kilavuzu” simulatérini
birim hicre ile sonlandirarak ve dikey polarize edilmis TEM dalga duasuridlmesi
durumunda ticari HFSS veya CST paket programlari ile analiz edilerek uygulanir ve bu
TE ya da TM dalgalari i¢in de 40° ye kadar iyi bir yaklasiklik sayilabilir [6-16].

Bu projenin temel hedefi, anten teknolojisinde bir devrim sayilabilecek mikroserit
yama YD anteni Ulkemizdeki anten muhendisligi dinyasina tanitmak, tasarimi ve
analizlerini modern bilgisayar modelleme ve optimizasyon teknikleri ile yapmak ve
sonugclarini deneysel calismalarininki ile karsilastirip analiz etmektir. Sonug olarak, tespit
edilen belli bir konfigirasyonun mikroserit yama yansitici dizisi igin 6n tasarim c¢alismalari
yapilacaktir. Daha sonra, tasarlanan dizi antenlerin “3-boyutlu Tam Dalga
Elektromanyetik” similatorl ile benzetimi yapilarak 1sima paternleri hesaplanacak ve
secilen tipik tasarimlar uUretiimek suretiyle 6lcim sonuglar ile karsilastinhp analiz
edilecektir.
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SUMMARY

Printed board reflector antennas are the antennas which combine advantages of
both the parabolic reflectors and the planar phased arrays [1- 6]. These antennas consist
of the microstrip patch or aperture element antennas placed on a flat dielectric substrate
and are illuminated by a feed antenna. These types of the antennas act as reactive
surfaces, and reflect approximately all the electromagnetic waves with a proper phase
shift incident upon their surfaces, thus the radiation is maximized in a required (60,90)
direction. Since many elements are involved in the phasing process, the reflectarrays
offer a lot of flexibilities in the pattern formation such as beam shaping, single/ multiple
beam, beam scanning, reconfigurable beams. On the other hand, parabolic reflectors are
difficult to manufacture due to their curved structure, at the same time the feed networks
of the phased arrays are complicated and expensive because of the beam forming
circuits and amplifier modules. In the microstrip reflectarrays, the beam shaping facilities
are low cost, since in the microstrip reflectarrays using the printed dipoles or patches,
phase shifting can be achieved by varying geometric dimensions of the elements on a
proper dielectric substrate around their resonant dimensions. However the advanced
novel element configurations with several degrees of freedom are also needed to satisfy
pattern shaping requirements and to enhance the frequency behavior and bandwidth.
Management of the different parameters and the need of satisfying requirements that
could also be in opposite each other could however make the design of a reflectarray
quite complex.

In design of a reflectarray, there are the two main problems: Pattern shaping and
bandwidth. Fundamental tool to meet these requirements is a fast and accurate model of
the unit cell. Particularly, microstrip reflectarrays employe patches with the novel and
complicated geometries. Besides one must have an accurate phase versus element
geometry calibration characteristic so that the element is able to provide the necessary
phase shift to focus the main beam to a desired (60, @0) direction. In order to obtain the
calibration phase characteristic and the corresponding optimum parameters of the
element, an optimization is performed using the artificial intelligence model of the
element. In order to get optimum phase-shift characteristic, it has to be within a range of
at least 360° and has to have a small gradient with respect to the geometry parameters.
Thus sensitivity with respect to the fabrication errors will be minimized and bandwidth will
be enhanced. Generalized Regression Neural Network (GRNN), Multilayer Perceptron
Neural Network (MLPNN) or Support Vector Regression Machines (SVRM) will be
employed in the artificial intelligence modeling of the unit cell [16-21]. The training and
validation data for the element modeling is obtained using the “infinite array” approach
that takes into account the mutual coupling effects and specular reflections from the
ground plane itself. The infinite array approach assumes all the elements to be identical
and it employees “the mathematical waveguide” simulator terminated by the unit cell
consisting of a single element where the HFSS or CST commercial full-wave simulators
are employed to obtain the reflection phase information of the element. Here the side and
upper and lower walls of mathematical waveguide are the perfect magnetic and electric,
respectively and EM analysis is done for the incidence TEM wave that can be considered
as a good approximation for the TM and TE waves up to 400 tool [6-16].

As a brief summary, artificial intelligence such as GRNN, MLPNN or SVRM will
be used for the design and analysis of the microstrip and waveguide reflectarrays,
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respectively, then furthermore the full wave electromagnetic simulations will be obtained
using Computer Simulation Technology Microwave Studio (CST MWS), finally
experimental verifications will also be done.
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OZET

Son yillarda optik haberlesme konusunda yapilan calismalar artmistir. Optik
haberlesme, kaybin az olmasi, genis band kapasitesi, veri iletim hizinin yUksekligi, optik
fiberin hammaddesinin dogada bol miktarda bulunmasi ve elektromagnetik olaylardan
etkilenmemesi gibi avantajlari nedeniyle tercih edilmektedir.

Veri haberlesmesi, telefon aglari, ulasim, tip ve askeri uygulamalar gibi birgok
farkli alanda kullanilan optik haberlesme sistemleri, sinyalin bir noktadan diger noktaya
iletimesini saglayan diizeneklerdir. iletilen sinyalin bit iletim hizi, kaybi ve dalgaboyu gibi
parametreleri performansinda etkilidir. Dolayisiyla serbest uzay, denizaltt ve kara
ortamlarinda performansi farklilik arz eder. Optik haberlesme, kullanildigi ortamin tirtne
gore kablolu ve kablosuz olarak yapllir.

Bu projede, farkli ortamlarda kullanilan optik haberlesmenin kalitesi analiz
edilecek ve performanslari karsilastirilacaktir. Analizde, iletim kaybi, veri iletim hizi ve
dalgaboyu parametreleri géz 6nline alinacaktir. Kaliteli, daha hizli ve daha glvenli servis
sunan sistemler belirlenecek ve bu sistemlerin daha Onceki sistemlerle uyumlulugu
incelenecektir. Optik ag yapilari, devre elemanlari, modulasyon, ¢ogullama ve kodlama
teknikleri géz ©6ndnde bulundurularak OptiSystem simllasyon programi ile
degerlendirilecektir.

Optik haberlesme sistemlerinin tasarlanmasi ve yapilan tasarimlardan elde edilen
sonuglarin karsilastirilarak performans analizlerinin yapilmasi ve incelemelerin, teorik,
simulasyon calismalari ve proje destegi ile olusturulacak olan laboratuvar ortami
sonuglariyla karsilastirilarak teknolojinin gelisimine katkida bulunmasi hedeflenmektedir.
Projenin, akademik ve endUstriyel calismalara isik tutmasi beklenmektedir.
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SUMMARY

In recent years, studies on optical communications have increased significantly.
Optical communications is preferred because of their advantages such as small losses,
broad band capacities, high data transmission speeds, abundance of the raw material of
optical fibers in the nature and insensitivity to electromagnetic interferences.

Optical communication systems, which are used in many areas such as data
communications, telephone networks, transportation, medicine and military applications,
are setups for transmitting signals between two locations. Parameters such as bit
transmission speeds, losses and wavelengths of the signals are important in their
performances. Therefore, the performances of communication systems in various
environments such as free space, underwater and underground differ significantly.
Depending on the environment, wired or wireless optical communications is possible.

In this project, the qualities of optical communications in various media are to be
analyzed and their performances shall be compared. In the analysis, parameters such as
communication losses, data transmission speeds and wavelengths are to be considered.
Systems which provide high quality, faster and more reliable services are to be
determined and their conformities with the older systems are to be investigated. Optical
network structures and circuit elements are to be evaluated with OptiSystem simulation
program by considering their modulation, multiplexing and encoding techniques.

The purpose of this study is to design various optical communication systems and
analyze their performances by comparing the results achieved by these, and contribute to
the progress of technology by comparing the outcome of the investigations with those of
the theoretical, simulation and test studies, which are to be done in a laboratory funded
by a project support. The project is expected to contribute to the advancement of
academic and industrial studies in the field.
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OZET

Genis  banth  RF/mikrodalga  kuvvetlendiricisi  tasarimi,  haberlesme
muhendisliginin en énemli ilgi alanlarindan biri olmaya, ginimuzde de devam etmektedir.
Genis bir band boyunca disuk gurdltali, yiksek kazangli ve giris ve gikislarinda optimum
bir uydurma saglanmis kuvvetlendiriciler, RF/mikrodalga elektronigi sistemlerinde c¢ok
dnemli bir yere sahiptir. Ozellikle alici tarafinda ve telsiz sistemlerde kullanilan
kuvvetlendiricilerin gunimuzdeki baglica yaygin kullanim alanlan arasinda Kdiresel
Konumlama Sistemleri (GPS), Kablosuz Yerel Alan Agi (WLAN), Cep Telefonlar (GSM),
Radyo Algilama ve Menzil Tayini (RADAR) ve kablosuz internet erisiminde dinyanin en
hizl erisim olanagini saglayan WIMAX (Worldwide Interoperability for Microwave Access)
teknolojisi sistemleri sayilabilir. Bunlara ayrica Kod Bélmeli Coklu Erisim CDMA (Code
Division Multiple Access), OFDM (Orthogonal Frequency-Division Multiplexing), UMTS
(Universal Mobile Telecommunications System), radyo frekansi ile Tanimlama RFID
(Radio-Frequency Identification) gibi sistemlerini de ilave edebiliriz. Bu sistemlerde genel
olarak giris giicii gok diisiik seviyelerdedir ve islem yapilabilmesi icin giristeki (isaret giici
/ Gurilti giicti) birden biyiik olmalidir ve gikista da giristeki (isaret guicti / Giriilti giicil)
oraninin mdmkudn minimum o6l¢ide azalmasi saglanmalidir. Bir alici sistem genellikle
kaskad bagl bloklar biciminde karekterize edilebilir, bu durumda sistemin toplam gurultu
faktoriinde, Frii tarafindan formullize edildigi gibi, 6n-katin gurultisi dominant rol
oynamaktadir, bu nedenle 6n katta distk guralttlt kuvvetlendirici kullaniimalidir.

Sistemlerin yapay zeka ile modellenmeleri glnimlzde vyaygin olarak
kullanilmaktadir. Cok Katmanli/ Radyal tabanhi Yapay Sinir Aglan (YSA), Destek
Vektér Makinalari (DVM) gibi bir cok yapay zeka algoritmalari mevcuttur. Bu algoritmalar
ile yuksek dereceli nonlineer giris-cikis iliskileri ayrik veriden Odretilip, slrekli bir
domene yayginlastirilarak sistem modellemesinde kullanilabilmesidir. Bu makineler,
bilhassa mikrodalga dalga kilavuzlari ya da antenler gibi analitik olarak modellenemeyen
sistemler icin, Elektromagnetik similasyon ile elde edilen ayrik egditim veri strekli domene
yayginlastirilarak  modellemeler yapilabilir ve bu modeller sistem tasarim
optimizasyonunda kulanilabilir. Ancak burada ayrik egitim verisinin optimum bir insan
emegi ile elde edilmesi probleminin ¢ézllmesi vardir. Bu amag igin, Serit / Mikroserit
dalga kilavuzlarinin DVRM modeli egitiminde, iki ayri veri kaynag: kullanilacaktir:
Mikroserit amprik formdlleri “kaba” veri kaynagi ve 3-D Simulatéra verileri de “hassas”
veri kaynagi olarak uygulanacaktir. Bdylece kaba model kadar hizli ve hassas model
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kadar ylksek dogruluklu Mikroserit SVRM analiz ve sentez modeli elde edilecektir. Bu
SVRM mikroserit modeli optimizasyon algoritmasi i¢inde kullanilarak, belirlenen
performans objektiflerine uygun mikroserit kuvvetlendiricisi tasarimi gerceklestirilecektir.

Bir mikrodalga kuvvetlendiricisi tasarimi, sistem parametrelerinin yiksek dereceli
nonlineer fonksiyonlar biciminde hesaba alinabildigi bir optimizasyon islemidir. Genel
olarak bir optimizasyon igleminin U¢ temel 6gesi vardir: Optimizasyon Degiskenleri Uzayi,
(ODU), Gergeklestirilebilir Hedef Uzayi (GHU) ve Optimizasyon Algoritmasi. Gunimuzde
gelistirilmis gradyant kullanan ya da kullanmayan bir ¢ok hizli ve verimli soft teknikler
optimizasyon algoritmasi olarak islev gérmekte olmasina karsin, Gerceklestirilebilir Hedef
Uzayl (GHU) tayin etmek, probleme o6zgudir ve optimizasyon isleminin basari ile
sonuglanabilmesi icin olmazsa olmazdir. Literatirde, mikrodalga kuvvetlendirici
optimizasyon isleminde genelde, varsayilan bir ¢calisma bandi boyunca kazanci (Gry)
maksimize etmek hedef alinirken, gurultt faktord (F), giris uyumsuziugu (Vi), cikis
uyumsuzlugu (Vou) gibi performans o6lcl kistaslari ve ara-_iliskileri hesaba alinmaz.
Boyle bir RF/mikrodalga kuvvetlendirici tasarimi ya basarisizlikla sonuglanir yada
kuvvetlendirici transistoru potansiyelinin altinda bir performans icra etmis olur.

Bu projede ilk adim, 6n-katta kullanilabilecek bir genis bandli, disik gurultall, yuksek
kazangli ve dusuk giris ve c¢ikis VSWR 1 olan  bir kuvvetlendirici kati igin,
Gergeklestirilebilir Hedef Uzayr (GHU) olusturmaktir. ikinci adimda GHU larin belirledigi
kaynak Zs ve ylk Z, sonlandirmalarinin frekans domenindeki degisimlerini, 6n-, ¢ikis- ,ve
ara-kat uydurma devreleri ile dagiimig/ toplu parametreli elemanlar kullanarak elde
edecek sekilde sentez islemi yapilacaktir. Uydurma devrelerinde, dagilmis parametreli
elemanlar, serit/ mikroserit hatlar ile gergeklestirilecektir. Projenin son asamasi, tasarimi
yapilan kuvvetlendiricilerinin gerceklestiriimesi ve uygulama ile teorik performans dlcu
sonuglari karsilastirilmasi olacaktir.

Tasarlanacak devrelerde calisma bandi olarak transistériin elverdigi batin bir
potansiyel bandi kullanilacaktir. Béylece bir yiksek kaliteli transistér kullanilarak, basit bir
konfiglrasyon ile ultra genis bandli (3-8GHz) kuvvetlendiriciler tasarlamak mumkin
olabilecektir.

Yapilmasi planlanan c¢alisma, gerek aktif mikrodalga eleman karakterizasyonu
gerek genis bandli mikrodalgakuvvetlendiricisi tasariminin her biri, proje yurutticisu ve
arastirma ekibinin 6zgln olarak ortaya koydugu bilimsel c¢alismalar kullanilarak
gerceklestirilecektir. Boylece, bu ¢alisma butln bir kapsami ile 6zgun bir ¢alisma olup,
mikrodalga devre analiz, sentez ve teknolojisi icin yenilikler ve gelismeleri igerecektir
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SUMMARY

Design of RF/microwave amplifier is still among the major interests of
communication engineering. RF/microwave broadband amplifiers with low-noise, high-
gain and having optimum mismatching at both input and output ports are very significant
in the RF/microwave electronics systems. Among these systems, Global Positioning
Systems (GPS), Wireless Local Area Network (WLAN), GSM, RADAR, Worldwide
Interoperability for Microwave Access (WIMAX) can be considered. In addition, Code
Division Multiple Access (CDMA), Orthogonal Frequency-Division Multiplexing (OFDM),
Universal Mobile Telecommunications System (UMTS), Radio-Frequency ldentification
(RFID) also utilize broadband low-noise RF/microwave amplifiers. All of these systems
generally accepts input signals at very low-power level. In order to process upon this
input signal, ratio of the signal power to the noise power at the input port must be greater
than unity and amount of degradation at the output port must be at the minimum level .
A receiver can be considered to consist of cascaded blocks,and to the Frii formulation,
the noise of the front-end block has dominant effect on the total system noise
performance. Therefore, the front —block must have a low-noise amplifier with as
possible as low noise, high gain and low input and output VSWR.

Design of the RF/ microwave amplifier can be considered as a highly nonlinear
optimisation process. As is well-known, an optimisation process can be considered in the
three parts: Optimisation Variable Space, Target Space and Optimisation Algorithm.
Nowadays many highly developed algorithms which utilize gradient or non- gradient are
available to be used in optimisation processes efficiently, in spite of this to build a feasible
target space depends on characteristics of the problem and is inevitable for the
applicability of the determined variables. In the current literature, optimisation of a
microwave amplifier generally has been considered as a single-objective process and its
targets are maximisation of the gain over a preassummed operation bandwidth. In the
other hands, the other performance measures such as noise figure, input mismatching
(V;), output mismatching (Vo) have not been taken into account. Such a process either
fails or uses the transistor under its potential performance.In this project, firstly the
compromise relations between the performance measure parameters will be built for the
transistor depending on its position within the network; in the second stage the feasible
target space is determined based on these inter-relations which include the source Zs
and load Z, termination variations in the frequency domain; in the third stage these
source and load termination variations are synthesized with matching circuits having the
elements of the distributed/ lumped parameters. In the final stage, the designed amplifier
will be realized and comparison will be made between the theoretical and practical
results.In this project, one- , and multi- ( two- and more -)stage amplifiers are planned to
realize by applying the above- mentioned stages. Briefly, potential performance
characteristics of the employed transistors will determine performances of all the
amplifier circuits to be designed. Thus, this facilitates us to design the ultra- wide band
low- noise and high gain amplifier circuits using the performance limitations of even only
a single high tech. transistor. Every stages of this Project will be based upon the original
works of the researchers published in the citation index RF/ Microwave journals in last
ten years, and research will also continue at every stage of this Project that results in
the new, original papers.
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KABLOSUZ HABERLESME TEKNOLOJILERININ PERFORMANS ANALIZzi VE
UYGULAMALARI

Yrd. Dog. Dr. Ozlem UNVERDI
Aydin UNVERDI, Ozen UNVERDI
Elektrik Elektronik Fakdltesi, Elektronik ve Hberlesme Miihendisligi Bolimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Her gecen gun yayginlasarak iletisim teknolojileri arasinda kilit noktada yer alan
optik haberlesme sistemleri, optik fiberlerin hammaddesi olan silisyumun dogada bol
miktarda bulunabilir olmasi, az yer kaplamasi, elektromagnetik alanlardan etkilenmemesi,
guvenilirligi, maliyetinin dusukltgu, var olan sistemlerle uyumlu galisabilmesi ve 6zellikle
band genisliginin bluyUkligl nedeniyle kapasitesinin fazla olmasi ve iletim kaybinin azligi
gibi avantajlari dikkate alinarak, diger haberlesme sistemlerine goére tercih edilmektedir.
iletim ortami olarak dielektrik yapidaki optik fiberlerin kullanildigi fiber optik haberlesme
sistemleri, veri haberlesmesi, telefon aglari, tip ve askeri uygulamalarin yaninda rayh
sistemler basta olmak Uzere ulasimda da kullaniimakta ve kablosuz haberlesme
teknolojileri ile uyum icinde ¢alismaktadir.

Bu projede, rayl sistemlerin aydinlatma, alarm, isitma, havalandirma ve
iklimlendirme (HVAC, Heating, Ventilating and Air Conditioning) bilgilerinin izlenmesi ve
kontrol edilmesini saglayan mekanizma incelenecek ve bu mekanizmada kullanilan
kablolu ve kablosuz haberlesme teknolojileri analiz edilecektir. Kablolu haberlesme
teknolojileri kapsaminda, guvenilir, hizli ve genis bandli olmasi nedeniyle rayl sistemlerin
kontrol mekanizmasinda kullanilan optik haberlesme sistemleri irdelenecektir. Optik
fiberlerde iletilen TE, TM, EH ve HE modlarinin ézellikleri g6z éninde bulundurularak, tek
modlu ve ¢ok modlu olmak Uzere basamak indisli ve yumusak gegisli optik fiberlerin kayip
analizi yapilacak ve isaretin dalgaboyu ve fiberin uzunluguna goére kaybin degisimi
deneysel olarak incelenecektir. Optik sensoér, optik dogrultu kuplérd, optik modilator,
optik kuvvetlendirici, optik izolatdr, optik filtre, optik rezonatdr, optik sirkilator, optik
polarizér ve optik dedektdr gibi optik devre elemanlarinin yer aldigi sistemin performansi
degerlendirilecektir. Gerek optik fiberlerin, gerek optik devre elemanlarinin tasarimi ve
gerekse rayli sistemlerde kullanilan optik haberlesme sistemlerinin projelendiriimesi
sirasinda dikkat edilmesi gereken faktérler belirlenecektir.

Projede, kablosuz haberlesme kapsaminda, verici ve alici olarak kullanilan
antenler ve elektromagnetik dalga propagasyonu degerlendirilecektir. Akilli ulagim
sistemlerinde, gercek zamanli (real-time) olarak trafik akisi, hava durumu, acil durum, yer
belireme ve hiz limitinin kontrol mekanizmasinda yararlanilan ve kablosuz iletisim
teknolojileri arasinda yer alan GPS (Global Positioning System, Kiresel Konumlama
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Sistemi) teknolojisi 1g1ginda verici ve alici katlan incelenecek ve serbest uzay
haberlesmesi arastirilarak mod analizi yapilacaktir. Antenlerin glcl, kazanci,
dogrultuculuk kazanci, verimi, 1sima diyagrami, yarim gu¢ huzme genisligi ve 1sima
direnci gibi parametreleri belirlenecektir.

Kablosuz haberlesme teknolojilerinden optik haberlesme sisteminde kullanilan
optik fiberlerin ve optik devre elemanlarinin, kablosuz haberlesme teknolojilerinden ise
GPS teknolgjisindeki anten ve elektromagnetik 6zelliklerin arastirilacagi ve kablolu ve
kablosuz haberlesmenin birlikte kullanildigi rayl sistemde performanslarin analiz edilerek
veri kalitesinin artirlmasinin saglanacagi bu proje, analitik c¢alismalarin laboratuvar
uygulamalar niteliginde olacaktir.
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SUMMARY

Optical communication systems, which have acquired a key position among
communication technologies by spreading each and every day, are preferred against the
other communication systems because of their advantages such as the availability of
silisium, the raw material of optical fibers, in abundance in the nature, their compactness,
insensitivity to electromagnetic fields, reliability, low cost, capability of operation with
existing systems, and especially high capacity and low transmission losses due to their
broad bandwidth. Fiber optic communication systems where dielectric optical fibers are
used as the transmitting media are utilized in transportation as well, the leading sector
being the railroad vehicles, besides data communications, telephone networks, medical
and military applications, and they operate in harmony with wireless communication
technologies. In this project, the mechanism which provides the assessment and control
of information regarding illumination, alarm, and heating-ventilation and air conditioning,
HVAC, in railroad vehicles is to be examined, and the wired and wireless communication
technologies used in this mechanism are to be analysed. Within the wired communication
technologies, optical communication systems which are used in the control mechanism of
the railroad vehicles are considered because of their reliable and fast operation in a
broad band width. Loss analysis of step indexed and smooth transition optical fibers is to
be performed, by considering the properties of single and multiple TE, TM, EH and HE
modes, and the change of loss as functions of the signal wavelength and the length of the
fiber is to be determined experimentally. The performances of systems which contain
optical circuit elements such as optical sensors, optical directional couplers, optical
modulators, optical amplifiers, optical isolators, optical filters, optical resonators, optical
circulators, optical polarisers and optical detectors are to be assessed. The factors which
require close attention during both the design of optical fibers and optical circuit elements
as well as the development of optical fiber systems to be used in railroad vehicles are to
be determined.

In the project, within the wireless communication concept, emitting and receiving
antennas and electromagnetic wave propagation are to be studied. Transmitting and
receiving sides are to be examined, guided by Global Positioning System technology,
GPS, which is among the wireless communication technologies, and used in intelligent
transportation systems, real-time guidence in traffic, weather broadcast, emergency
signalling, location determination and speed limit control mechanisms, and modal
analysis of free space communications is to be performed. The parameters such as the
power, gain, rectifier gain, efficiency, radiation diagram, half power beam width and
radiation resistance of antennas are to be calculated.

This project, where optical fibers and optical circuit elements which are used in
optical communication systems of wired communication technologies and antennas and
electromagnetic properties in GPS systems of wireless communication technologies are
investigated and enhancement of data quality is to be assured by analysing the
performance of wired and wireless communications which are used simultaneously in
railroad vehicles, shall essentially be made up of laboratory applications of the findings of
analytical studies
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OZET

ileri yonli yayihm ve egitim algoritmalarindaki yogun islem yikiine sahip yapay
sinir aglarinin donanim olarak timdevre veya gémduli sistem Uzerinde gerceklenmesi,
hizli ve agin yapisina uygun paralel tasarimlar saglamasindan dolayr yazilim
uygulamalarina gore tercih edilmektedir. Projede veri uzayinin dagilimina ve verilen
problemin karmasikligina bagli olarak otomatik karar sinirlari olusturan Konik Kesit
Fonksiyonlu Yapay Sinir Aglarinin (CSFNN : Conic Section Function Neural Network )
ileri yonla yayilim islemlerinin ve egitim surecinin gomull sistem Uzerinde tasarimi
gerceklestirilecektir. Cok Katmanh Algilayicilarin (MLP: Multi Layer Perceptron) ve
Radyal Tabanli Fonksiyon Aglarinin (RBF: Radial BasisFuction) yayilim kurallarini tek bir
agda kendine 6zgU yayilim kurali ile birlestirebilen CSFNN, veri kiimesinin dagilimina
gbre karar sinirlarini n boyutta hiperdizlem ve hiper kiire arasinda hiperbol parabol
seklinde degisebilmektedir.

Esnek tasarim oOzelliklerine, programlanabilir ara bloklara ve paralel islem
yetenegine sahip Alan Programlanabilir Kapi Dizileri (FPGA: Field-Programmable Gate
Array), zaman ve maliyetten 6nemli kazanimlar sadlamasi nedeniyle yogun paralel
yaplya ve islem yukine sahip CSFNN icin kullanilacak en uygun platformdur. CSFNN
egitim ve test slreglerinin, tasarimi hedeflenen gdmuli sistem Uzerinde tamamen sayisal
olarak gerceklestiriimesi saglanacaktir. Literatirde genis kullanim alani bulan yapay ari
kolonisi, diferansiyel evrim algoritmasi, &gretme ve 6grenme tabanli optimizasyon
algoritmasi, benzetilmis tavlama, tabu arama algoritmalari, Gravitasyonel Arama
Algoritmasi, Pargacik Surl Optimizasyonu algoritmalari CSFNN aginin egitim slrecinde
uygunluk fonksiyonu olan ortalama karesel hatayl minimize edecek sekilde agirlik,
merkez ve agl degerlerinin  glncellenmesinde kullanilacaktir.  Optimizasyon
algoritmalarinin ¢esitliligi ¢alisma sirasinda arttirilabilecektir. Uygulanacak problem igin
yazilim ortamindaki siniflandirma performansi yiksek, hizli ve karmasik olmayan yapisi
ile donanim Gzerinde gergeklemeye uygun bulunanlar FPGA Uzerinde gergeklenecektir.

Ag Uzerindeki ileri yayilim algoritmalarinin ve egitimde kullanilacak optimizasyon
algoritmalarinin sistem Gzerinde tasarimi, farkli siniflama problemlerine uygulanabilir
bicimde, genel amagli ndéral ag mimarisine uygun bi¢imde tasarlanacaktir. Tasarimda
belirlenen maksimum ag boyutlarini asmayacak sekilde, sayisal kontrol bloklari agin
boyutlarini probleme bagli olarak degistirebilecektir. Genel amagli olarak tasarlanacak
CSFNN donanimina géruntl ve medical veri kimeleri uygulanacak ve farkli ag boyutlari
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igin gémuli sistemin performansi degerlendirilecektir. ileri yonli CSFNN aginin
tasariminda ve optimizasyon algoritmalarinin  FPGA  Uzerinde tasariminda,
hesaplamalarda sagladidi hassasliktan dolayl kayan noktali say1 formati kullanilacaktir.
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SUMMARY

Feed forward propagation and training algorithm with heavy processing load of
artificial neural networks on the hardware implementation of the integrated circuits or
embedded system is preffered that of their software based counterparts due to rapid and
parallel hardware designs suitable for the structure of the network. In this project, feed
forwad computation and training process of Conic Section Function Neural Network,
which is capable of making automatic decision boundaries depending on the data
distribution and complexity of applied problem, will be realized on embeded system.
Conic Section Function Neural Networks (CSFNN) combine the propagation rules of
Radial Basis Functions (RBF) and Multilayer Perceptrons (MLP) on a single neural
network with a unique propagation rule. Decision boundaries would be intermediate types
of decision boundaries such as ellipses, hyperbolas or parabolas in between hyperplane
and hypersphere depending on the data distribution for n-dimensional input space.

FPGA that has a flexible design features, programmable intermediate blocks and
parallel processing capability is the most appropriate platform for CSFNN with massively
parallel structure and the processing load,since it provides significant gains in time and
costs. CSFNN training and testing processes will be carried out in completely digital on
the targeted embedded system design. Artificial bee colony algorithm, differential
evolution algorithm, teaching and learning-based optimization algorithm, simulated
annealing algorithm, tabu search algorithms, gravitational search algorithm and particle
swarm optimization algorithms, all of them has wide usage in the literature, will be used in
updating weight, center and angle values by minimizing the (MSE) mean squared error of
CFSNN during the training process. Variety of optimization algorithms may be increased
during the study. The algorithms, having high-speed classification performance and non-
complex structure that is suitable for hardware implementation, will be implemented on an
FPGA for the applied problem.

The Feed-forward algorithms and the optimization algorithms on the training
process is designed on the platforms for the different classification problems in
accordance with a general purpose neural network architecture. The control blocks can
change the size of the network according to the problem, not to exceed the
maximum network size of the design. The designed CSFNN system for general purpose
is applied to the image and medical dataset and the performance of the embedded
system is evaluated for the different network size. Since The floating-point arithmetic
provides sensitivity of calculations, this arithmetic is used for the design of the feed-
forward CSFNN and the optimization algorithms on FPGA.
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Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Gundmuzde insansiz hava araclarinin kontrolU bir¢cok arastirmacinin ilgilendigi bir
konudur. Gerek askeri gerekse sivil alanda belirli gbrevleri yerine getirmek Uzere
kullanilan insansiz hava araglar (IHA), bazi aerodinamik parametrelerin ve model
belirsizliklerinin sistem Uzerinde etkili olmasi nedeniyle lineer olmayan kontrol
uygulamalarinda 6nemli bir yere sahiptir. Yapilacak olan bu galismada, sistemden
istenen cevaba uygun olarak segilen bir Lyapunov fonksiyonunu temel alarak, La Salle
Degismezlik Prensibine goére gerekli denklem takimlari ve parametreler ¢ozllerek,
sistemin global asimptotik kararlilik sartina yakinsamasina caligilacaktir. Kontrolor
tasarimi ile hava aracinin belirli bir irtifadaki oyantasyonunu saglanacaktir. Elde edilen
tasarim, nUmerik simdlasyonlarla analiz edilerek, doért rotorlu hava aracina
uygulanacaktir.

SUMMARY

Flight control of unmanned aerial vehicle (UAVSs) is an area that poses interesting
problems for control researchers. Civil and military applications of autonomous flying
vehicles have been steadily increasing over the last few years. Unmanned vehicles are
important when it comes to performing a desired task in a dangerous and/or unaccessible
environment. UAVs are highly nonlinear systems because of the aerodynamic
parameters and model uncertainty. In this paper, an orientation controller structure is
proposed for quad rotor aircraft. In order to achieve almost global asymptotic stabilization,
a Lyapunov function which is the most suitable for the system is chosen.

Orientation analysis is performed based on a Lyapunov function and asymptotic
convergence is proven by means of La Salle’s invariance principle. The proposed
controller is implemented by numerical simulations on quad rotor aircraft and results are
presented
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OZET

Robot manupdulatérlerinin eksen sayisinin artmasiyla birlikte, robotun hareket
yetenegi de artmaktadir, fakat bununla beraber robot mandpulatérinin denetimi de
zorlagsmakta ve denetim algoritmasi daha karisik hale gelmektedir.Bu projede endstride
kullanilan 5 eksenli bir robot maniplatérinin FPGA tabanli kontroli Uzerine
caligilacaktir.

FPGA (Alan Programlanabilir Kapi Dizileri) istenen fonksiyona gére i¢ yapisi
kullanici tarafindan degistirilebilen donanim programlanabilir entegre devrelerdir.Tasarim
sirasinda buylk esneklik saglamasi ve paralel islem yapabilme kabiliyeti sebebiyle
FPGA’ler ginimuzde oldukga yayginlagmistir. Savunma Sanayi, sayisal isaret isleme,
telekominikasyon, tibbi gorintlileme ve otomativ sanayi kullanilan bazi alanlardir.
Ulkemizde Aselsan A.S. tarafindan bir ¢ok calismada kullanimaktadir. FPGA
kullanmanin diger nedenlerinden biri de yaziimsal ve donanimsal olarak kolay
programlanabilir olmasi, kapasitesi, hizi ve bir ¢ok fonksiyona izin vermesidir. Kompakt ve
glvenilirdir, maliyeti dusuktur, kolay ve hizli bir sekilde yeniden programlanabilmektedir.
Batun 6zellikleri dustnuldiginde FPGA servo motor kontrolU igin iyi bir platformdur.

FPGA'lari programlamak igin HDL(Donanim Programlama Dili) kullanilir. Bunlarin
en yaygin olanlari VHDL ve Verilog'tur. Calismada FPGA programlamak i¢cin VHDL dili
uygun gorulmustdr. Cesitli firmalarca FPGA Uretiimesine ragmen, Xininx ve Altera dinya
pazar payinin buydk kismini elinde bulundurmaktadir. Her iki firma da FPGA
programlama igin Ucretsiz yazilimlar sunmaktadir. Altera firmasi FPGA tasarimi igin
QUARTUS  yazilimini  gelistirmistir.Resmi  sitesinden program (cretsiz  olarak
paylasmaktadir. Ulkemizde Altera FPGA daha fazla tercih edilmekte oldugundan
calismamiz icin uygun goérulmustir. Bu programlama dili kullanilarak tasarlamis
oldugumuz sayisal sistemin fonksiyonel olarak istenileni gergeklestirdigini dogrulamak
icin MODELSIM simulasyon programi ile simUle edilerek hata analizi yapilacaktir.

Gomulh sistemler dijital yolla robot kontrol sistem algoritmalarina kolaylikla
¢ozumler saglamaktadir. FPGA yazilim ve donanim arasindaki baglamda yer almaktadir.
Bu esneklik o6zelligi ile dijital devrelerin yeni uygulamalamalarda kullaniimasi
saglamaktadir.Sonucta FPGA altindaki donanim degistiriimeksizin farkl 6zel fonrsiyonlar
denenerek yeniden programlanabilir. Bu da bize robot kol Uzerinde herhangi bir
donanimsal degisiklik yapmadan farkli kontrol algortmalari deneme imkani vermektedir.
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Geligtirilen sistemde robot kolunu hedeflenen yériingeye ya da bir noktadan diger
noktaya gitmesi eyleminde hareket etmesi gereken manipulatér eksenine ait motoru
surmek icin PWM (Darbe Genislik Modulasyonu) sinyali Uretilir. Yani sistem robotun
hareket yoninun x-y koordinat degerlerini belirlenince ya da dis ortamdan bu veri kontrol
sistemine girilince, bu degerler icin gerekli eklem agilari robotun ters kiematik denklemleri
¢ozilerek elde edilir. Bulunan agilar diz kinematik denklemlerde yerine konularak elde
edilen sonuglarin robotun galisma alani iginde olup olmadigi kontrol edilir. Elde edilen
acilar dogru ise, servo motorlar igin agi sinyal genisligi hesaplari ile gerekli darbe
geniglikleri hesaplanir ve ilgili eksen denetleyicilerine gonderilir. Eksen denetleyiciler
girislerindeki sinyal genislik degerlerini okurlar ve bu geniglik degerlerine sahip kare dalga
cikislar Uretirler. Bu sinyaller robotun eklemlerinde yer alan motorlarin kontrol uglarina
iletilir, bdylece robotun istenilen koordinatlarda konumlanmasi saglanir.
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SUMMARY

In addition to increasing to axis of robot arms, the ability of move of robot
increases, too, but the control of robot arm is more harder and the control algorithm is
complex. We will study in this Project “FPGA Based Five Axes Robot Arm Controller”.

FPGA(Field Programmable Gate Array) is a kind of programmable integrated
circuit, that the last user can program or change its inside structure. It is too common
todays, because it provides great flexible program and have parallel processing
capability. Defending systems, Digital signal processing, Telecomunication, Medical
Imaging and automotive are the same areas that used FPGA. The other reasons for
using FPGA as a software and hardware is easy to program, capacity, speed and it
allows multifunction. Compact and reliable, low cost, easily and quickly re-programmed.
With these features, FPGA is a good platform for servo motor control.

HDL (Hardware Description Language ) is used to program FPGAs. The most
common HDL softwares are Verilog and VHDL. We use on the Project VHDL, bacause it
is appropriate for our study. Although, there are many firms produced FPGA, Altera and
Xininx are the best. Both companies offer free software for FPGA programming. Quartus-
Il Software is developed by Altera Company. The company shares the software program
free on the official website. In Turkey Altera FPGA is more common than Xininx FPGA, so
we will use Altera FPGA. When we programmed the FPGA to control five axes robot arm,
firstly it will try on simulation program, MULTISIM. Then we can check our mistakes.

Embedded systems provide solutions easily for control systems algorithm to
control robot arm. FPGA is so flexible for this application. This feature helps us to FPGA
to use different application. FPGAs have re-programming structure without change
nothing on the control board. And this feature helps us to use different control algorithm.

In our system, the control unit produces PWM (Pulse Wide Module) to drive the
related DC servo motor. In other words, when the control system give new coordinate,
x,y¥, the robot must know right angle valuable to revolve servo motors. The inverse
kinematic equation that belong to robot arm in FPGA calculate the right angle. Than the
results are checked via to kinematic equation. If they are right, to drive DC servo motors,
the angels are turned PWM signals. Ultimately, Robot arm moves to right coordinate.
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Proje No: 2012-04-04-KAP01

HIZ KESTIRIMi iGIN GOZLEYiCi TASARIMI VE CIKIS GERI BESLEMELI
DENETLEYIiCi TASARIMI VE UYGULAMALARI

Dog. Dr. Haluk GORGUN
Aras.Gor.Dr.Tirker TURKER-Aras.Gor.Ozgiir AKTEKIN-Arag.Gér.Yavuz EREN
Elektrik Elektronik Fakdiltesi, Elektrik Miihendisligi BoIimUi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Hiz kestirimi problemi uzun vyillardir Uzerinde calisiimasina kargin halen
arastirmacilarin yogun ilgisini gekmektedir. En yaygin olarak arastirma yapilan konular
arasinda Sabit Miknatisli Dogru Akim (SMDA) motorlari [1],[6],[9] ve Fircasiz Dogru
Akim(FDA) motorlari[7],[8],[10] gelmektedir. SMDA motorlar ile kullanim Kkolayliklari
nedeniyle ¢ok yaygin bir alanda karsilasiimaktadir. FDA motorlari ise kiglk boyutlari,
yuksek gugleri ve sessiz cgalisabilme gibi 06zellikleriyle kullanim alanlan hizla
yayginlagsmaktadir. Dogru parametrelerle elde edilmis bir matematiksel model Gzerinden
hiz hesaplanmasinda herhangi bir sorun gériinmemekle beraber, uygulamada modelin
parametre bagiml olmasi parametre belirsizlikleri veya yuk, hiz, 1sI gibi sebeplere ortaya
¢ikan parametre degisimleri hatali kestirim veya hesaplamalara neden olmaktadir. Bunun
yaninda, sensorlu sistemlerde hiz dolayl olarak bir algilayici Gzerinden (enkoder, ivme
Olger, takogenerator gibi) dlglimeye galigilmaktadir. Algilayicilar ya sisteme dogrudan bir
glrulttd eklemekte ya da hiz bilgisini elde ederken yapilan sayisal hesaplamalardan
kaynakli gurlltiler ortaya ¢ikmaktadir. Bu gurdltulerin, etkisini ortadan kaldirmak igin
cesitli filtre yapilari kullaniimaktadir. Ancak farkli ¢alisma kosullarinda olusan guaraltindn
frekansi, dagihimi ve genliginde olugsan degisimler her bolgede dogru hiz kestiriminin
onlne gegmektedir. Benzer sekilde sensOrsiiz hiz kestirim yodntemlerinde de farkli
calisma kosullarina(hiz,yik, 1s1 vb degisimlere) kestirim dogrulugu dedisiklik
gOstermektedir. Bu projede SMDA motoru ve FDA motoru igin farkli hiz, yuk, guaralti
kosullarinda hiz kestirim yapabilen uyarlamali bir yapi tasarlanarak, hiz kestirimleri
Uzerinden c¢ikis geri beslemeli denetleyici tasarimi yapilmasi ve deneysel olarak
gerceklenmesi hedeflenmektedir.
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SUMMARY

Even though speed estimation has been studied for a long time, many
researchers are still interested in that subject. Permanent Magnet DC Motors(PMDCM)
and Brushless DC Motors(BLDCM) are in the mostly researched topics. PMDC motors
are seen in a wide range of area due to their ease of usage. Besides, BLDC motors have
an rapidly increasing usage scenes, because of their properties such as: small size, high
power production and silence while working. Even though there is seen any problem in
the calculation of speed by using a mathematical model derived using the true
parameters, the model being parameter dependent in application, estimation and
calculation errors occur by parameter uncertainties’ or load, velocity, temperature etc.
caused parameter changes. In Addition, since in the system with sensors velocity is tried
to be calculated in directly by the help of a sensor or transducer (encoder, accelerometer,
takogenerator etc.). These sensors are just directly adding noise to the system or noise
shows up while acquiring the speed data, numerical calculations which are done during
the velocity measurement. In order to remove the effect of the noise several filter
structures are applied to these systems. However, the frequency, distribution and
amplitude of the noises occurring in different operating conditions prevent correct speed
estimation for all regions. Similarly, estimation accuracy is changeable in the sensorless
speed estimation[6] because of the different operating condition (changes on load,
velocity, temperature etc.).In this project, designing an adaptive structure for PMDC motor
and BLDC motor speed estimation and synthesis of an output feedback controller by
using estimated speed and application of observer and compensator on experimental
setup is aimed.
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Proje No: 2012-04-04-KAP02
INSANSIZ KARA ARAGLARININ KOORDINASYONU
Prof. Dr. Galip CANSEVER
Yrd.Dog.Dr.Akin DELIBASI, Arag.Gér.Onur AKBATI
Elektrik-Elektronik Fakliltesi, Elektrik Mihendisligi Bolimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Gunumuzde robot teknolojileri hizla ilerlemektedir. Bu teknoloji icinde otonom
ara¢ sistemleri de olduk¢a énemli bir yer teskil etmektedir. Cok sayida otonom aracin
aynli bolge icinde garpisma olmadan hareket etmesi uzun siredir bu konuyla ilgili galisan
kisiler icin problem olmustur.

Literatlrde bu tipteki slru ara¢ sistemleri igin yapilan ¢alismalarin genelde ¢ok
saylda aracin aralarindaki mesafeyi koruyarak tek bir istikamette hareket etmesi olarak
ele alindigi gérilmektedir. Bu galismalarda Uzerinde durulan faktorler ise; arag strtsinin
ondne engel cikmasi, araglarin birbirleri ile haberlesmesi, haberlesmedeki gecikmelerin
sistem Uzerinde etkisi, araclar arasindaki mesafeyi ayarlamak igin olusturulan algoritmalar
ve toplu olarak sistemin kararligi gibi calismalar yapildigi goérulmektedir.

Bu proje galismasinda ¢ok sayida aracin ayni alani paylasarak farkli gérevleri
yerine getirmesi esnasinda olusacak olan sorunlara ¢éztimler aranmaktadir. Bunun igin
her arac¢ digerleri hakkinda bir risk tahmininde bulunmaktadir. Bu tahmin dogrusunda
kendisi i¢cin en uygun olan glizergahi dinamik olarak belirlemektedir. Béylece bu tipteki
uygulamalara ihtiyag duyulan alanlarda kullanilabilecek bir metot ve teknoloji ortaya
cltkacaktir.

SUMMARY

Today robotic technologies are growing very fast. As one of these technologies,
systems consisting of unmanned ground vehicles (UGV) is one of the most important
topics. To keep many of these UGVs moving in the same region without colliding is one
of the biggest problems for the people studying on this subject.

Many studies over this subject are mostly for keeping vehicles in some
predefined distance between each other while moving in one direction. Most of situations
in these studies are object avoidance, communication of vehicles, communication delays
and overall stability of the system.

In this project work, we are looking for the solution for the problems that will occur
UGVs with different missions sharing the same region. For this purpose each vehicle is
calculating a risk factor for each other and defining the new suitable path dynamically. By
this way the methodology and technology that is needed in such applications will be
covered.
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Proje No: 2012-04-04-KAP03

OTOMATIK TREN KORUMA VE OTOMATIK TREN iSLETME ALGORITMALARININ
GELISTIRILMESI

Yrd. Dog. Dr. ilker USTOGLU
Yrd. Dog. Dr. Ozgirr T. KAYMAKGCI, Yrd. Dog. Dr. Arif KARAKAS
Elektrik-Elektronik Fakliltesi, Kontrol ve Otomasyon Muihendisligi Bélimui

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

GunUmuUz rayl sistemlerinde araglar insan hatalarini azaltmak ve verimi arttirmak
amaciyla otomatik siiriis ve otomatik koruma sistemleri ile donatiimaktadir. Ulkemiz
onUmuzdeki yillar icinde rayli ulasim alaninda ciddi yatinmlar igine girecektir. Bu
yatirimlar arasinda yeni hatlarin ingasi, sinyalizasyonu ve yerli ara¢ Uretimi yer
almaktadir. Ozellikle hizli tren igletmeciliginde atiimasi gereken adimlar oldukga fazladir.
Bu da ister istemez otomatik koruma ve otomatik suris sistemlerini zorunlu kilar. Her
sistem prensipte ayni islevi yerine getirse de Ulke gerekleri ve isletme esaslarina gore
farkliliklar arz edebilir. Bu proje kapsaminda yerli ara¢ Uretiminde 6nemli bir bilesen
olacak otomatik tren koruma ve otomatik tren isletme sistemleri arastirilacak ve bu alanda
kullanilabilecek ulusal isterleri karsilayan algoritmalar geligtirilecektir. Gelistirilen
algoritmalar yazilimsal ve donanimsal olarak test edilecektir.

SUMMARY

Today's railway vehicles are equipped with automatic operation and automatic
protection systems in order to reduce human errors and improve efficiency during
operation. Our country will invest a lot in the field of rail transportation in the coming
decades. Construction of new lines, design of interlocking systems and domestic vehicle
design and production are among these investments. Especially for high-speed train
design and operations there are a lot of steps to be taken, that inevitably requires
automatic protection and automatic driving systems. Each system in literature and in the
market fulfills approximately the same basic functions, but operating principles of one
country’s requirements may vary. In this project automatic train protection and automatic
train operation subsystems, important components of domestic vehicle production, will be
investigated and developed. Algorithms are developed to meet the safety and the
national requirements. The developed algorithms will be tested on software and hardware
platforms.
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Proje No: 2012-04-04-KAP04

HIZLI TRENLERDE ANKLASMAN TABLOSUNUN DOGRULUGUNUN MODEL
KONTROLU ILE BELIRLENMESI VE ANKLASMAN SISTEM TASARIMI

Yrd. Dog. Dr. Ozgiir Tiiray KAYMAKGI
Yrd. Dog. Dr. ilker USTOGLU, Yrd. Dog. Dr. Arif KARAKAS
Elektrik-Elektronik Fakliltesi, Kontrol ve Otomasyon Muihendisligi Bélimui

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Rayli ulasim sistemlerinin kullanimi ve yeni rayli sistemlere olan ihtiyag,
tilkemizde ve tiim diinyada giderek artmaktadir. Ulkemizde ilk kez 1856 yilinda 130 km’lik
izmir-Aydin hattinin ingiliz sirketi tarafindan yapiimasiyla kurulan rayli ulagim, artik tim
Turkiye'yi sarmigtir. Ulkemizde rayli ulasim ihtiyacini gidermek (izere éniimiizdeki 10 yil
icerisinde sadece Istanbul’da toplam 12 milyar dolar yatinm amaglanmaktadir. Ulke
genelinde hizli trene olan ihtiyag ve bunun igin yapilan projelerde de artis vardir. Bu
gelismenin de bilimsel ¢alismalarla desteklenmesi gerekmektedir.

Rayli ulasim sistemlerinde hata, kabul edilemeyecek kadar blylk sonuglar
yaratir. Dinya genelinde kazalar sonucu, bir ¢ok can ve mal kaybi yasanmistir. Bu
kazalarin olmasini 6nlemek icin, trenlerin gizergahlarinin bir listesi olan ve bu
glzergahlarin agilmasi i¢in belli kurallari barindiran anklasman tablolari olusturulur.
Anklasman tablolari olugturulurken, istasyonun buyuklugine goére islemin karmasiklig
artar; fakat bu tablolarin hatasiz olmasi elzemdir. Bu durum hizli trenler icin daha da
onemlidir. Gunku hizh trenlerin kazalar sonucunda kayiplar daha agir olmaktadir. Bunun
icin literatirde otomatik olarak anklasman tablosu Uretimini yapan yazilimlarin
olusturuldugu bazi c¢alismalar bulunmaktadir. Fakat bu yazilimlar sonucu Uretilen
anklagsman tablolarinin tersten saglamasinin yapilmasi gerekmektedir. Demiryollarinin
glvenli olabilmesi ic¢in, yazilim gelistirme gereksinimlerinin anlatildigi, CENELEC
standartlarindan EN50128 standardi referans alinir. Bu standartta, demiryollarinin
glvenlik seviyesi SIL4 olarak belirtiimekte ve yazilim gelistirmede model kontroll yiuksek
derecede 6nerilmektedir. Bu ¢alismada, anklasman tablosunun dogrulugu model kontroli
yontemiyle kontrol edilecektir. Bdylece hatada guvenlikli bir anklasman tablosu
olusturulmus olup kazalarin éniine gegilecektir.

Model kontrolii ydntemi bicimsel bir yéntemdir. Oncelikle sistemin baz
yontemlerle (Otomat, Petri adlari vb.) bir modeli olusturulur. Sonrasinda ise sistemden
beklenen sartlar, zamansal lojik ile ifade edilerek, modelin bu sartlari saglayip
saglamadigi kontrol edilir. Kontrol sirasinda model kontroll yazilimi modelin alabilecegi
buttiin durumlari hesaplar ve sonrasinda ise istenen 6zelligin saglanip saglanmadigini bu
durumlar uzayi i¢inde kontrol eder. Eger saglanmamis bir 6zellik bulunursa, bu 6zelligin
saglanmadigi durum veya durumlar yazilim tarafindan karsi cevap olarak verilir. Bu karsi
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cevap yorumlanarak modelde veya sistemin kendisinde degisiklikler yapilir ve sistemin
butin 6zellikleri saglanana kadar kontrol strdirulir. Sonug¢ olarak sure¢ veya guvenlik
icin istenilen 6zelliklerin hepsini saglayan bir sistem elde edilmis olur. Model kontrolu igin
bir gok yazilim Uretilmistir. Bu yazilimlardan bazilari SPIN, UPPAAL ve akademik olarak
bircok calismada kullanilan NuSMV yazilimlaridir. Bu ¢alismada, akademik olarak daha
cok tercih edilen NuSMV yaziliminin kullaniimasi distndlmektedir.

Diger kullanilan kontrol yontemlerinden model kontrolériinin daha avantajli olmasini
saglayan, simulasyon ve devreye alma benzeri kontrol yontemlerinden farkl olarak, bu
yontemin daha tasarim asamasinda yapilabilir olmasidir. Bu da hatanin daha erken
tespitine ve kontrol igin harcanacak zamani ve maliyeti olduk¢a azaltmaktadir. Ayrica
insanlar tarafindan yapilan kontrollerden farkli olarak bu yéntemde gézden kagan hata
olasiliklari bulunmaz, ¢inkl batdn olasi durumlar kontrol sirasinda hesaplanir. Bu yizden
de model kontroll oldukga glvenli bir kontrol ydntemidir. Yéntemin tek zorlu yani yeterli
derecede matematik ve muhendislik bilgisinin bulunmasi gerektigidir.

Projede, 6rnek bir hizli tren rayll sisteminin anklasman tablosunun bir modeli
olusturulup, anklasman tablosunun dogrulugu, model kontroll ile kontrol edilecektir. Bu
islemler yapilirken modelin olusturulmasi ve modeli kontrol etmek igin kullanilan
zamansal lojik ifadelerin olusturulmasi icin belli bir algoritma bulunmasi amacglanmaktadir.
Bu sayede ayni adimlar izlenerek baska sistemlerin de kontroli yapilabilecektir. Son
olarak anklagman sistemi icin gelistirilen algoritmalar bir rayli ulasim donanim
simulatoérinde test edilecektir.
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SUMMARY

The usage and need for railway systems is ever increasing in Turkey as well as
the rest of the world. The first railway to be built in Turkey was the 1zmir-Aydin line, by an
English company in 1856, and ever since railway systems have been constructed
throughout the country. The Turkish government is set to invest $12 billion for the next
ten years in railway systems just for the province of Istanbul. An increase in demand for
high-speed rail systems, has led to an increase in railway projects to match those
demands. It is of great importance that this development of new railway systems be
supported by scientific studies.

Failures in railways systems can cause catastrophic results and are thus
intolerable. Train accidents throughout the world have resulted in passenger deaths as
well as monetary loses. Interlocking tables are needed to make a list of routes to be taken
by trains, and rules are necessary for opening relevant routes to avoid such accidents.
The complexity of creating an interlocking table increases with station size. It is crucial
that these tables are error free and this is ever more so true for high-speed rail systems
as outcomes resulting from such errors are more drastic and deadly. There are already
studies about creating interlocking tables in literature, however they need to be checked
to see if they are safe or not. In order to ensure the safety of the railway systems, the
EN50128 module of CENELEC safety standards is taken as reference. This standard
lays out the rules for developing safety checking software, and demands a SlIL4 safety
integrity for railway systems. Model checking is highly recommended by CENELEC. In
this study model checking will be used to verify the safety of interlocking tables, and thus
safe interlocking tables will be generated to prevent railway accidents.

Model checking method is a formal method. First the model of the system is
created through such methods as Automaton, Petri-net etc. Next, the requirements of the
system are converted into temporal logic formulas and these requirements are checked
to see if the model meets the requirements. While verifying the model, the model
checking software checks every possible reachable state of the model and the
requirement that is not satisfied is shown as a counter example. The counter example is
then analyzed and the system or the model is changed to have a system which satisfies
the desired requirement. The model checking continues until all of the requirements are
met. As a result, a system with all required specifications is obtained. There are many
software used for model checking, SPIN, UPPAAL and NuSMV to name a few. NuSMV
especially is used a lot in scientific studies and for this reason we plan to use NuSMV for
this research as it is the primary model checking software.

In contrast to other verifying methods like simulation, testing, etc, model checking offers
the advantageous benefit of detecting errors at the design state. This results in cost
reduction as well savings on time spent on the project. Also while verifying, the probability
of making manmade mistakes like an oversight error, is zero, if the model is created
concurrently. This is because the model checker calculates every possible reachable
state and this is why model checking is one of the most reliable verifying methods. The
only challenging aspect of this method is that it requires decent knowledge in
mathematics and engineering.

For this project, an interlocking table of a high speed rail system will be modeled
then the model will be verified with a model checking method. After all an algorithm will
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be generated for modeling the system and converting required specifications into
temporal logic formulas. By doing so, the same steps can be carried out to verify other
high speed rail systems. Finally, the algorithms for the interlocking system are realized
and tested in a hardware simulator for rail transport.
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Proje No: 2012-05-01-YL01
ZEMIN REAKSIYON MODULUNUN UZAYAN ELEMANLAR ILE BELIRLENMESI
Yrd. Dog. Dr.Havvanur KILIG
Yiiksek Lisans Ogrencisi Babak ROUZEGARI
Insaat Fakiiltesi, insaat Miihendisligi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

GunUmuzde  piezoelektrik  seramikler  tahribatsiz  test  metotlarinda
kullaniimaktadir. Piezoelektirk motorlar ve sensorler icat edildiginde ilk olarak elektrik
aletlerinde kullanilmasina karsin, daha sonralari bilim adamlari bunlar geoteknik
muhendisligine adapte edebilme yollarini bulmuglardir. Ceyrek ylzyildan fazla bir stredir
piezoelektrik seramikler zemin numuneleri icindeki dalga yayihm hizinin él¢ilmesinde
basariyla kullaniimaktadir. Piezoelektrik donusturdculer ile yapilan 6zel tasarimlar, kayma
ve sikisma dalgalari seklindeki titresimli sinyalleri iletmek igin kullanilir. Bu nedenle
kayma ve sikisma dalgalari elastik 6zellikler hakkinda bazi ipuglari verebilmekte olup
kiclk kayma birim deformasyon moduli (Gyax) kayma dalgasi hizina bagl ve kuguk
kayma birim deformasyonlarindaki sikisma modili (Mmax- small-strain  constrained
modulus) ise sikisma dalgasina bagl olmaktadir.

Shirley ve Hampton (1978) bu yontemi getirdiklerinden bu yana pek ¢ok
arastirmaci piezoelektrik aletleri kullanarak S (kayma) ve P (sikisma) dalga hizlarini
belirlemek icin farkli yollar denemislerdir. Extender elemanlar bir tip piezoelektrik
transdiserler olup basing dalgasi hizini belilemede kullanilidar. Bu transdiserler
laboratuvar deney cihazlarinda yaygin olarak kullanir olmaktadirlar. Extender elemanlar
piezoelektrik 6zellikleri sayesinde iki sekilde galigabilirler, bunlar motor ve sensordir.
Numune icinde extender elemanlar, motor olarak kullanildiklari zaman basing dalgasi
olusturabilirler ve sensdr olarak kullanildiklari zaman ise basing dalgasini alabilirler.

Bu arastirmanin amaci extender elemanlar kullanarak kumun basin¢ dalgasi
hizini tespit edebilmek i¢in laboratuvarda bir deney diizenegi gelistirmektir. Arastirmacilar
icin piezoelektrik transduserlerin deney kurulumunda kullanimi genel bir problem
olusturmaktadir. Zayiflama nedeniyle uzun mesafede dalga hizlan enerji
kaybedebilmektedir. Ayrica kum numunelerinin tanecikli yapisi sebebiyle (zemin /
extender eleman temasi) bu tanelerin piezoelektrik transdiserler ile kenetlenmesini
(kuplaj) saglamak zor olmaktadir. Diger taraftan numune Ozellikleri deney oOlgimlerini
etkilemektedir. Bu etkiler nedeniyle verileri yorumlamak icin bir bilgi birikimi ve deneyim
gerekmektedir. Extender elemanlarla yapilan deneylerin yorumlanmasinda hala bir¢ok
zorluk olmaktadir. C6zUm olarak bu elemanlarin kullanimi ile ilgili daha fazla arastirma
yapilmasi gerekmektedir.
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Tezde Ug¢ eksenli deney dizenedi aparatlarina eklenmis extender elemanlar
kullanilarak kuru kum numunesinin basing dalgasi hizi tespit edilerek baslangi¢ sikisma
modull belirlenecek ayni zamanda bu sikisma modulinden baslangi¢ kayma modalu
degerine de gegilebilecektir. Daha sonra Laboratuarimizda mevcut olan dinamik basit
kesme aleti kullanilarak orta ve blyuk kayma birim sekil degistirme seviyeleri icin modul
azalim egrileri belirlenecektir. Bdylece ayni sikilik ve gerilme kosullari altinda yapilan bu
deneylerin sonuglari birlestirilerek kuru kum numunelerine ait modul azalim egrileri elde
edilebilecektir

SUMMARY

At the present, piezoelectric ceramics are used in such nondestructive methods.
Although piezoelectric motors and sensors were first discovered to utilize in electrical
devices, later on scientists found ways of adapting them in geotechnical engineering. For
more than a quarter century piezoelectric ceramics have been successfully utilized to
measure velocities of waves propagating through soil specimens. Special designs with
piezoelectric transducers are used to transmit vibrating signals in the form of shear and
compressional waves. The reason for this is shear and compressional waves can give
some hints about the elastic properties of the medium where they travel; the small strain
shear modulus (Gmax) is related to shear wave velocity and small strain constrained
modulus (Mmax) is related to compressional wave velocity.

Since Shirley and Hampton (1978) introduced this method, many researchers
tried different ways of using piezoelectric instruments to determine S-wave and P-wave
velocities. Extender elements, a certain type of piezoelectric transducers, are used to
determine compression wave velocity. It is becoming widely used in laboratory testing
equipments. Owing to their piezoelectric properties extender elements can operate in two
ways, both as a motor and a sensor. When used as a motor, extensderss can create
compression waves and when used as a sensor, they can receive compression waves in
the specimen.

In this study, series of laboratory tests will be conducted in order to determine
small-strain constrained modulus of dry sand. Small-strain shear modulus of dry sand are
empirically determined by using small-strain constrained modulus. Additionally, shear
modulus of dry sand at moderate and large strain levels will be determined by performing
direct simple shear tests. Shear modulus of dry sand at small, moderate and large strain
levels will be evaluated in order to determine shear modulus degradation curves
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Proje No: 2012-05-01-YL02

BUYUK OLGEKLiI KESME KUTUSU ILE KIRMATAS ZEMININ KAYMA MUKAVEMETI
PARAMETRELERININ BELIRLENMESI

Yrd. Dog. Dr.Havvanur KILIG
Yiiksek Lisans Ogrencisi Emrah TURER
Insaat Fakiiltesi-insaat Miihemdisligi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Zeminlerin kayma mukavemeti geoteknik mUhendisliginin en dnemli konularindan
biridir. Si1§ veya derin temellerin tasima kapasitesi, sev stabilitesi analizleri, istinat duvari
tasarimi gibi konularda zeminin kayma mukavemeti parametrelerinin belirlenmesi
gereklidir. Yapi ve sevler maksimum yukleme sartlarinda yuUklendigi zaman, durayl ve
gbcmeye karsi saglam kalabilmelidir. Bundan dolayi, bu yapilarin tasariminda sinir denge
yontemleri ve geriime deformasyon analizlerine dayanan sonlu elemanlar analiz
yontemleri kullanilabilir ve bu yontemlerde zeminin nihai veya sinir kayma mukavemeti
parametrelerinin tanimlanmasi gereklidir.

Bu proje kapsaminda YTU Geoteknik Anabilim Dali Laboratuarinda mevcut olan
buyuk O6lgekli kesme kutusu deney aletinin eksikliklerini giderebilmek ic¢in revizyonu
yapilacaktir. Bu amagla hidrolik yikleme sistemi, kesme kutulari ve elektronik kumanda
sistemi gbdzden gecirilecektir. Bu revizyonlardan sonra, buyuk olcekli kesme kutusu
deneyinden elde edilen kayma mukavemeti parametreleri ile standart kesme kutusu
deneyinden belirlenen degerlerin karsilastirmasi yapilacaktir. Deney sonuglarindan
belirlenecek olasi farkhliklarin nedenleri arastirilacaktir

SUMMARY

The shear strength of a soil mass is the internal resistance per unit area that the
soil mass can offer to resist failure and sliding along any plane inside it. One must
understand the nature of shearing resistance in order to analyze soil stability problems,
such as bearing capacity, slope stability, and lateral pressure on earth-retaining
sturctures.

In this project, the revision of large scale shear box test will be done in order to
get rid at at same deficiencies related with the device. For this purpose, the hydraulic
loading system, shear box units and electronic control panel system will be checked and
revised. Following these revisions, the shear strength parameters obtained from large
scale shear box test will be compared with the ones obtained from conventional shear
box test device. The reasons will be investigated if discrepancies appear between test
results.
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Proje No: 2012-05-01-GEP02
TAS KOLONLARDA iYILESTIRME ORANLARI VE ZEMIN-YAPI ETKILESIMI
Ogr.Gor. Dr. Cem AKGUNER

Dog.Dr.Mehmet BELIRGEN,Yrd.Dog.Dr. Saadet Arzu I§ELiRGEN, Yrd.Dog.Dr.Pelin
TOHUMCU, M.Refik KURTOGLU

Insaat Fakiiltesi, ingaat Miihendisligi Bélimii

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Yumusak zeminler (zerinde insa edilecek yapilarda tasima gucl, asin
deformasyon ve diger duraylilik problemlerini (yanal yayilma, yerel gdgme gibi) ¢ézmek
icin cesitli iyilestirme yontemleri geligtiriimistir. Bu yontemlerden standart tas kolonlar
Tarkiye’de son yillarda kullanimi giderek artan bir zemin iyilestirme tlradur. Bu ¢alismada
ilk olarak 1.1 metre x1.35 metre (¢cap x boy) boyutlu silindirik tanklarin icine yuksek su
muhtevasinda hazirlanmig kil ve kum karisimindan olusan zemin yerlestirilecektir. Daha
sonra bu yumusak zemin belirli yik kademelerinde (25 kPa, 50 kPa ve 100 kPa)
konsolide edilecektir. Konsolide edilen zemin (izerinde, daha énce YTU insaat Fakiiltesi
Geoteknik Anabilim Dal’'nda gerceklestiriien tez calismalarinda da yararlaniimis olan
cerceve kullanilarak standart tas kolon imalatt ve plaka yukleme deneyleri
gergeklestirilecektir. Proje kapsaminda, analitik ve nUmerik olarak daha hassas
degerlendirmeye imkan verecek olcimler yapilmasi amaciyla kumlu kil yataginin cesitli
noktalarina yerlestirilecek, bosluk suyu basincini ve gerilmeleri dlcecek aletler satin
alinmasi planlanmistir. Bdylece herhangi bir iyilestirme yapilmamis yumusak zemin ile tas
kolon ile iyilestirme yapilmasi sirasinda ve disey ylkleme deneyleri asamalarinda
zeminde olusacak basinglarin ve bosluk suyu basinglarinin degisimi, ylkleme-yer
degistirme degerleri Odlcllebilecektir. Bu oOlcUimlerle yumusak zemindeki iyilestirme
oranlarini (kolon ve yakin cevresindeki zeminin olusturdugu hdcrenin tagima gucunin
artmasini ve oturma miktarinin azalmasini) degerlendirmek mumkin olacaktir. Tas
kolonlarin yapimi 6ncesi ve sonrasl kil yataktan blok o&rnekler alinarak, zeminin
mukavemet parametrelerinin (¢, &) ve elastise modillerinin belilenmesi igin U¢ eksenli
basing deneyleri (CD, CU, UU), bender elemanlarla deneyler, serbest basing deneyleri ve
basit kesme deneyleri, tas kolonun hemen etrafinda gergeklesen iyilesmeleri gérmek icin
Humboldt GeoGauge rijitlik/Uniformluk Olger, cep penetrometresi ve veyn aletleriyle
degerlendirmeler yapilacaktir.
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SUMMARY

Various improvement methods have been developed for structures constructed
on soft soils to solve bearing capacity, excessive deformation and other stability problems
such as lateral spreading and local failure. In this study, a mixture of clay and sand at a
high water content will be placed in cylindrical tanks that have a diameter of 1.1 meters
and a height of 1.35 meters. Then this soft soil will be consolidated at 25 kPa, 50 kPa and
100 kPa pressures. Standard stone columns will be constructed and plate loading tests
will be conducted on the consolidated soils utilizing the loading frame that has been
previously used for thesis work at the YTU Civil Engineering Department Geotechnical
Engineering Division. Within this project, gages to measure soil and pore-water pressures
are planned to be purchased, which will be placed at various locations throughout the
sandy clay soil, so that more precise analytical and numerical evaluations of the
measurements can be made. Thereby, a comparison of the changes in soil and pore
pressures and of the load-displacement behavior will be made between an unimproved
soft soil and one that is improved with a stone column during the construction and axial
loading stages. The improvement ratio, i.e., the increase in the bearing capacity of the
cell which consists of the stone column and its nearby zone, may be determined with the
aid of these measurements. Block samples will be taken from the sandy clay soil before
and after the construction of stone columns and soil shear strength parameters (c, @) and
modulus of elasticity will be obtained through triaxial tests (CD, CU, UU), bender
elements, unconfined compression and simple shear tests. Furthermore, Humboldt
GeoGauge rigidity/uniformity testing, pocket penetrometer and veyn testing will be
conducted to determine the improvement around the stone column.
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Proje No: 2012-05-01-GEP03

YUMUSAK ZEMINLER iGINDE OLUSTURULMUS GEOPIER KOLONLARININ
DAVRANISININ LABORATUAR MODEL DENEYLERIYLE iNCELENMESI

Yrd. Dog. Dr. Pelin OZENER
Aras.Goér.Selguk DEMIR
Insaat Fakiiltesi, Insaat Miihendisligi Bolimii
Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02
OZET

Zemin iyilestirme ydntemlerinden biri olan darbeli kirma tas kolonlar (geopier),
yumusak zeminler Uzerinde yer alan yapilarin tasima kapasitelerinin arttirimasi ve
oturma miktarinin azaltiimasinda son zamanlarda tum dinyada ve Ulkemizde siklikla
kullanilan ve tercih edilen bir yéntem haline gelmistir. Ulkemizde pek ¢ok boélgede var
olan yumusak killi zeminlerin Gzerine yapilacak yapilarin ingasi sirasinda uygulama alani
bulan bu yéntemle ilgili olarak, literatlrde birgok arastirma bulunmaktadir. Bu arastirma
projesi kapsaminda, geopier kolonlarin yumusak zeminlerin iyilestiriimesine olan etkisi
deneysel calismalar yardimiyla arastinlacaktir. Bunun igin 110cm capinda ve 125cm
yuksekliginde silindirik tank icerisinde yumusak bir kil zemin tabakasi olusturulacaktir.
Olusturulan yumusak kil tabakasi icerisinde YTU Zemin Mekanigi Laboratuarinda
gelistirilmis olan darbeli kirma tas kolon (geopier) imalat makinesi ile 10cm ¢apinda tekil
geopier kolon imal edilecektir. Geopier kolonlarin etrafina ve kil tabakasina belirli
derinliklerde gerilme Olgerler (stress cells) yerlestirilerek, geopier kolonlarin yiklenmesi
sirasinda uygulanan yikin ne kadarinin zemin, ne kadarinin geopier kolon tarafindan
karsilandidi arastiristirilacak ve bir iyilestirme orani belirlenmeye caligilacaktir.

SUMMARY

The application of rammed aggregate piers (also known as Geopier columns) is
increasingly being preferred as an economical soil improvement approach for shallow
foundations, base for fills, and soil retaining walls. There are many researches under
taken on this method which is frequently employed at sites that comprise of thick
compressible clay layers. In this research project, the effect of geopier columns on soail
improvement of soft soils will be investigated by means of experimental studies. For this
purpose, a clayey sand deposit will be formed in a tank which has a height of 125cm and
a diameter of 110cm. A single geopier column of 10cm in diameter will be constructed
with a geopier construction machine which has been previously developed in YTU Soil
Mechanics Laboratory. Both the geopier column and the surrounding soil depoist will be
instrumented by stress cells placed at several depths and measurements will be collected
during the loading of geopier column in order to be able to understand how the load is
shared between geopier column and surrounding soil. As a result of the study, an
improvemet ratio will be defined to understand the effect of geopier column on
improvement of soft clays.
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Proje No: 2012-05-01-KAP01

24 EKiM 2011 VAN DEPR!EMi SONRASI MEYDANA GELEN YAPISAL HASARIN
YEREL ZEMIN KOSULLARINA GORE iRDELENMESI

Dog. Dr. Ali KOCAK

Prof. Dr. Yusuf AYVAZ Prof. Dr. Mustafa YILDIRIM, Dog: Dr. Metin SOYCAN, Yrd. Dog.
Dr. M. Sukri OZCOBAN, Yrd. Dog. Dr. Ali COSAR, Ogr. Gor. Dr. M. Ergenekon
SELCUK, Ars. Gor. Dr. Murat TONAROGLU, Ogr. Gér. Basak ZENGIN

Insaat Fakiiltesi, ingaat Miihendisligi Béliimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

Tarkiye’ de meydana gelen hemen her deprem sonrasi can ve mal kayiplar
beklenenden yiksek olmaktadir. Olusan deprem buyuklUgu ile yapi hasarlari arasinda
beklenen oran olmamaktadir. Yapi hasarlarinin fazla olusuna kismen yapi kalitesi ve
buyuk oranda da zemin buyutme faktorleri etkili olmaktadir. Bu ¢alismada 24 Ekim 2011
tarininde Van ili nde meydana gelen Tabanli-Van Depremi sonrasi meydana gelen yapi
hasarlari incelenecek, hasarlarin essiddet haritasi cizilerek zemin — hasar iligkisi
irdelenecektir.

SUMMARY

In Turkey, losses of life and property after almost all earthquakes are much
bigger than anticipated. The magnitude of an earthquake the structural damages do not
have the expected correlation. Partly the quality of construction and mostly soail
amplification factors affect the high number of structural damages. In this study, the
structural damages following the October 24" 2011 Tabanh-Van earthquake will be
examined and the soil-damage relationship will be determined by maps showing where
damages are equivalent.
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Proje No: 2012-05-01-KAP02

VAN iLi VE GEVRESININ DEPREM KAYNAKLI ZEMIN BUYUTME FAKTORLERININ
VE DEPREM DALGALARININ iRDELENMESI

Yrd. Dog. Dr. M. Siikrii ©ZGOBAN

Prof. Dr. Mustafa YILDIRIM, Dog. Dr. Ali KOCAK, Ogr. Gér. Dr. M. Ergenekon SELCUK,
Ars. Gor. Dr. Murat TONAROGLU, Ogr. Gor. Dr. Cem AKGUNER

Insaat Fakiiltesi, ingaat Miihendisligi Béliimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

ingaat Muhendislerinin  kargilastigi en &énemli problemlerden bir tanesi,

muhendislik yapilari icin en tehlikeli doga olaylarindan olan depremlerdir. Gerek can ve
gerekse mal kayiplarina yol agarak insan yasaminda hem manevi hem maddi yaralar
agmasi nedeniyle, depremler; o6zellikle olusum mekanizmalari ve tanimlayici
parametrelerinin belirlenmesi odakli arastirmalar ile bilimadamlari tarafindan uzun
yillardan beri ¢calisiimaktadir.
Bununla birlikte, deprem nedeniyle yapilarda olugsan hasarin en 6nemli sebeplerinden biri
zemin kosullandir. Bu nedenle arazi zemin kosullarinin deprem nedeniyle olusan
sarsintiya olan etkisinin, dolayisiyla yapilara olan etkisinin arastirimasi ingaat
muhendisligi acisindan son derece dnemlidir.

Bu amagla, bu galismada Van ili ve gevresinde 2011 yili igerisinde meydana
gelen yikici deprem, bu deprem sirasinda meydana gelen deprem dalgalarinin zemin
katmanlarindan gegerken ugradigi degisim ve bu degisimin bdlgedeki yapilara olan etkisi
ayrintili olarak calisilarak konuya isik tutulmaya calisiimigtir.

SUMMARY

Earthquakes are one of the major problems that civil engineers have to deal with
and one of the most dangerous natural occurrences for engineered structures.
Earthquakes cause losses of life and property leading to monetary and mental traumas;
therefore, many investigations have been conducted by researchers to date to
understand the mechanisms that cause them and their identifying parameters.

One of the main reasons for earthquake damages is the soil conditions. Therefore, it is of
paramount importance to research the effect of local soil conditions to earthquake
tremors and structures itself.

In this study, the devastating 2011 earthquake in Van and its surrounding areas,
the changes that the earthquake waves undergo as they pass through soil layers, and the
effect of this change to the structures in the area will be researched in detail.
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Proje No: 2012-05-01-KAP03

DEPREM BOLGELERINDE MEYDANA GELEN ALTYAPI HASARLARININ
INCELENMESI

Yrd. Dog. Dr. Ali COSAR

Prof. Dr. Mustafa YILDIRIM, Dog. Dr. Ali KOCAK, Yrd. Dog. Dr. M. Sukru O;QOBAN,
Ogr. Gor. Dr. M. Ergenekon SELCUK, Ars. Gor. Dr. Murat TONAROGLU, Ogr. Gor.
Basak ZENGIN, Ogr. Gor. Dr. Cem AKGUNER

Insaat Fakiiltesi, insaat Miihendisligi Béliimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15
OZET

Yerlesim yerlerindeki altyapi sistemlerinin saglikhi sartlarda slrdurulebilmesi
gerekmektedir. Ozellikle dogal afet durumlarinda igcme suyu ihtiyaglarinin
karsilanabilmesi, pis sularin gevreye ve insanlara zarar vermemesi igin altyapi tesislerinin
¢alisir durumda olmasi gerekir. Oysaki Glkemizde meydana gelen her depremde altyapi
tesisleri ve boru hatlari ciddi hasarlar gérmektedir. Bu nedenle altyapi boru hatlarinin
projelendiriimesinde depremde olusabilecek hasar durumlarn da dikkate alinmalidir.
Ozellikle yakin dénemdeki depremlerde (17 Agdustos 1999 Goélcik, 12 Kasim 1999
Duzce, 1992 Erzincan, 1995 Dinar, 2011 Van) bu hasarlar belirgin bir gsekilde
goralmastar.

Yeralti boru hatlarinin deprem sonrasi hasarlari incelendiginde borularin malzeme
Ozellikleri, zemin-boru etkilesimleri, borunun baglanti noktalari ve detaylarinda olugan
hasarlarda rol oynamaktadir.

Bu c¢alismada o&zellikle deprem riski olan bodlgelerde bulunan vyeralti boru hatlar
incelenecektir. Bu bdlgelerde deprem sonrasi olugsan hasarlarin nedenleri saptanmaya
calisilacaktir. Ayrica Deprem Sonrasi yerlesim bolgelerinde alt yapida olusan hasarlarin
zemin sinifina bagl olarak hasar durumu arastirilacaktir.

SUMMARY

It is necessary that the infrastructure systems in urban areas are functioning in a
healthy way. Infrastructure facilities need to be operating especially during disaster
conditions, where drinking water requirements and waste water should be disposed of
without adverse environmental and health effects. However, in Turkey, the infrastructure
facilities and pipelines suffer heavy damages at every earthquake. Therefore, the
damages that may occur during an earthquake should be taken into consideration when
infrastructure pipelines are designed. These damages have been observed especially in
recent earthquakes such as August 17", 1999 in Golciik, November 12", 1999 in Diizce,
1992 Erzincan, 1995 Dinar, and 2011 Van).

It can be seen that material properties, soil-pipeline interactions, connection points and
details of pipes play an important role when post-earthquake damages are analyzed.
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In this study, the infrastructure pipelines in areas of high earthquake risk will be
investigated and reasons for damages will be determined. Furthermore, the relationship
between damage patterns after an earthquake in infrastructure systems in settlements
and soil classification will be researched.
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Proje No: 2012-05-01-KAP04

DIPSEL TARAMA GAMURLARININ GEOTEKSTIL TUPLER YARDIMIYLA
SUSUZLASTIRILMASI

Yrd. Dog. Dr. Saadet Arzu BERILGEN

Dog. Dr. Gurdal Kanat, Ogr. Gér. Dr. Cem Akgiiner,
Yuksek Lisans Ogrencisi Begim Turan

Insaat Fakiiltesi, ingaat Miihendisligi Béliimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Ulkemizde son vyillarda deniz ve derelerin kirlenmesine ¢oézim getirilmesi

bakimindan dipsel ¢camurlar taranmakta, elde edilen ylksek su muhtevasina sahip bu
zeminler énceden belirlenmis alanlara depolanmakta veya tekrar denize birakilmaktadir.
Rezervuarlara pompalanan ¢amurlarin kisa sure igerisinde etkin olarak ve icerigindeki
cevreye zararli kimyasal maddeler en aza indirgenerek susuzlastirilabilmesi Ulke
ekonomisine ve cevre sagligina blylk katki saglayacaktir. Literatirde yapilan ¢alismalar
dipsel tarama gamurlarinin bu yontemle susuzlastirilmasi sonrasinda desarj edilen suyun
genellikle tekrar kullanilacak veya ilave iyilestirme vyapilmadan dogdal ortama
birakilabilecek kalitede oldugunu gostermektedir. TUp igerisine doldurulan malzemede
%65’e varan hacim kugulmeleri ¢cok kisa sureler icinde (kendi halinde konsolidasyona
birakilmasi durumuyla karsilastirilinca) olusmaktadir.
Bu calismada istanbul ve gevresinde yapilan deniz ve dere tabani tarama galismalarinda
elde edilen tarama gamurlarinin geotekstil tlpler ve katki maddeleri yardimiyla en etkin
sekilde nasil susuzlastirilabileceginin belirlenmesi amaglanmigtir. Literatirde deniz ve
dere tabanlarindan elde edilen ylksek su muhtevasina sahip bu tip zeminlerin, geotekstil
malzemeden hazirlanmis tlpler iginde susuzlastiriimasina dair davranigini laboratuvar ve
arazide arastirmaya yodnelik birgok farkli deney dizenegi bulunmaktadir. Bu proje
kapsaminda literatirdeki orneklere benzer olarak hazirlanmis bir deney sisteminde
geotekstil tlp icerisindeki gamura katki maddeleri eklenmeden ve farkli oranlarda degisik
katki maddeleri eklenerek ¢amurun geotekstil tUp icerisindeki davranisi incelenmeye
calisilacaktir. Geotekstil tip icerisine yerlestiriimis ¢gamurdan drene olan su miktarlari
anlik (bir dakika), on dakika ve bir ginlik strelerle kaydedilerek susuzlastirma zamani, ilk
durumdaki kati madde miktari ve susuzlastirma islemi sonucundaki kati madde miktari
belirlenerek birbiriyle karsilastirilacak bdylece kurulan sistemin filtreleme etkinligi
belirlenecektir. Ayrica geotekstil tlpler ile susuzlastirma yontemi kullanilarak
susuzlastirilan zemin numuneleri Uzerinde (filtre keki) degisen indeks o&zelliklerinin
belirenmesine yonelik zemin indeks deneyleri ve mukavemet parametrelerindeki degisimi
beliremek amaciyla mukavemet deneyleri (veyn) yapilmasi planlanmaktadir.
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SUMMARY

Basal muds are being dredged in Turkey as a remediation to the pollution of seas
and creeks and the soils, which have high-water contents, are deposited in
predetermined areas or are released back to the seas. Effective dewatering of the
pumped muds in reservoirs within a short period and minimizing its chemical contents is
an important contribution to the economy and environmental health. Previous studies
have shown that discharged water from dredged material following such a dewatering
can be re-used or released in to the environment without further treatments. Material
placed in geotextile tubes experience volume losses that reach 65% within a very short
time when compared to self-weight consolidation.

In this study, the most effective dewatering approach utilizing geotextile tubes and
additives for the material dredged from the sea and creek beds in and around Istanbul will
be researched. In the literature, there are many experimental apparatus to investigate the
dewatering behavior of such high water content soils obtained from the base of seas and
creeks with tubes made from geotextiles. In this project, the behavior of dredged material
without additives and treated with varying amounts of additives placed in geotextile tubes
will be researched using a apparatus similar to those suggested in the literature. The
effectiveness of the designed system will be determined by recording the amount of
drained water from the mud within geotextile tubes instantaneously (at one minute), at ten
and one day intervals to compare solid matters before and after dewatering. Furthermore,
the changes in the properties of the soil samples dewatered by the geotextile tubes (i.e.,
filter cakes) will be determined through index tests and vane shear strength tests.
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Proje No: 2012-05-02-DOP01

KENTSEL ATMOSFERDE PCB KONSANTRASYONLARININ GAZ ILE
PARTIKULLERDE FRAKSIYONEL DEGIiSiMiNIN INCELENMESI

Dog. Dr. Arslan SARAL
Doktora Ogrencisi Sadullah Levent KUZU,
Insaat Fakiiltesi, Cevre Miihendisligi Bolimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Cok klorlu bifeniller olarak isimlendirilen PCBler, ticari olarak degisik klor
seviyelerinde birden fazla izomer igeren kompleks karisimlar olarak Uretilmislerdir.
Elektrik endustrisinin ihtiyaci dogrultusunda transformatér ve kapasitérler icin daha
glvenli (mineral yanabilir yagdan) sogutma ve izolasyon sivisi olarak Uretim dizeyleri
artmigtir. PCBler, elektrik ve elektronik bilesenlerin kaplamasinda kullanilan esnek
PVC'’lere 1sI ve yangin direncini artiran katki malzemesi olarak kullaniimistir.

PCB’ler ilk olarak 1881 yilinda bozunmaya karg! direngleri, termal ve mikemmele
yakin izolasyon Ozellikleri sebebiyle sentezlenmistir. 1929 yilinda Aroclor ismi altinda ilk
ticari kullanimi ABD’de baglatiimigtir. Bunun ardindan daha birgok Ulke gesitli ticari isimler
altinda PCB bilesikleri Uretip, piyasaya stirmuslerdir.

PCB’ler hem kullanim hem de bertaraf yolu ile ¢evreye girmis bulunan kalici organik
bilesiklerdir. PCB’lerin ¢evresel taginimi karigik ve klresel dl¢eklidir. PCB’lerle ilgili kamu,
kanun ve bilimsel kaygilar, muhtemel kanserojen etkileri ve c¢evreye olan etkilerini
goOsteren bilimsel arastirmalarin ardindan ortaya cikmistir. Bu sebeple ticari olarak
kullanimi arzu edilmeyen urdnlerdir. Yaklasik 50 yildir siire gelen arastirmalar, kapsamli
dizenlemeler ve 1970’lerden bu yana Uretimi ile ilgili etkin bir yasak olmasina ragmen
PCPB’ler halen ¢evrede bulunmaktadir ve ilgi odagi olmaya devam etmektedir.

DusuUk buhar basinglari sebebiyle PCB’ler hidrosfer basta olmak Uzere topragin
organik kisminda ve organizmalarda birikmektedir. Hidrofobik &zelliklerine karsin
okyanuslardaki muazzam su hacmi hala dnemli miktarda PCB ¢dzebilme potansiyeline
sahiptir. Ancak, PCB kirliliginin merkezleri olan en sehirlesmis boélgelerden Kuzey Kutup
Dairesi’ne kadar atmosferde dusik miktarlarda bulunmaktadirlar. Hidrosferin ana
rezervuar olmasina kargin atmosfer, 6zellikle 1 ile 4 klor iceren konjenerlerin kiresel
tasiniminda esas yol olarak hizmet etmektedir.

PCB’ler atmosferde hem gaz hem de partikil fazda bulunmaktadiriar. Partikil maddeler
ince ve kaba mod partikiller olarak siniflandiriimaktadirlar. Bu iki farkli modu ortaya
cikaran faktér olusum mekanizmalaridir. Kaba partiklller mekanik yollarla ortaya
cikmaktayken, ince partikiiller cekirdeklesme ile olusmaktadir. ince boyutlu partikiller
atmosferde uzun mesafeli tasinabilmektedirler. Buna karsilik kaba partiklller daha kisa
bir mesafede c¢okelmektedirler. PCB’lerin boyut dagilimini incelemek Uzere ylksek
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hacimli basamakl ayristirici kullanilacaktir. Bu projenin asil amaci yerel olgekte hava
toprak arasi gegislerin izlenmesi, bunlarin kaba partikil boyutunda belirlenmesi ile
beraber uzun mesafeli tagsinim ile ince partikil boyutunda bdlgeye gelen PCB tirleri ve
miktarlarinin ortaya ¢ikariimasi olacaktir. Boylece kiresel dlgekli dolanima sahip olan bu
kirletici tlranln bdlgesel o6lgekle beraber daha gergekgi bir dolagim rotasi ortaya
konmaya calisilacaktir. Boyutlarina ayriimis partikller madde Uzerinde PCB tlrlerinin
analizi, yerel ve global 6lgekli PCB’lerin belirlenmesini saglayip, katilim oranlar ortaya
konacaktir. Ornekleme periyodu ile es zamanli olarak geriye déniik hava kitle yoriingeleri
(back trajectory) yaklasimi ile elde edilecektir. Yoriinge analizinin yapilacagi meteorolojik
parametreler bu proje kapsaminda galistirilacak olan bir meteorolojik model ile Uretilip,
daha kapsamli ve gergekgi bir bolgesel tasinim degerlendiriimesi yapilabilecektir.

Toprak, PCB’lerin hem kaynak hem de giderim mekanizmasi olarak goérev
almaktadir. Yerel kaynaklardan PCB katilimi topraktaki tdrlerin belirenmesi ve ara
gegcislerin ortaya ¢ikarilmasi ile elde edilebilecektir. Kaba boyuttaki partikiler maddelerin
rizgarin yer ylzunden sUpurerek aldi§i tozlardan olustugu géz Gndne alinirsa, bu partikdl
modundaki trlerin yerel kaynakli olarak ifadesi dogru olacaktir.

Ornekleme yénteminin diger bir (stiinliigl ise akcigerde alveoler bélgede biriken
partikul fazindaki PCB miktarini beliremek mumkdn olacaktir. Bu noktada solunum yolu
ile maruziyet ortaya konmus olacaktir.

Toprak, gaz ve partikil fazindan elde edilen numuneler 6n isleme tabi tutulduktan
sonra konsantrasyonlarinin belirlenmesi agisindan GC-MS cihazinda analize tabi tutulup,
gerekli konsantrasyon ve gegisler hesaplanacaktir.

Sonug olarak, PCB dolanimiyla ilgili kapsamli bir ¢galisma uluslar arasi literatirde
yayinlanacaktir. Elde edilen veriler modellenip gelecede yonelik tahminlerde
bulunulacaktir.
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SUMMARY

PCBs, originally termed "poly chlorinated biphenyls," were commercially
produced as complex mixtures containing multiple isomers at different degrees of
chlorination. Manufacturing levels increased in response to the electrical industry's need
for a "safer" (than flammable mineral oil) cooling and insulating fluid for industrial
transformers and capacitors. PCBs were also commonly used as stabilizing additives in
the manufacture of flexible PVC coatings for electrical wiring and electronic components
to enhance the heat and fire resistance of the PVC.

PCBs were first synthesized due to their resistance to degradation, thermal and nearly
perfect isolation properties in 1881. In 1929, first commercial use of PBCs in the name of
Aroclor initialized in USA. Then, many other countries produced PCB compounds under a
variety of commercial names and launched to the market.PCBs are persistent organic
pollutants and have entered the environment through both use and disposal. The
environmental transport of PCBs is complex and nearly global in scale. The public, legal,
and scientific concerns about PCBs arose from research indicating they are likely
carcinogens having the potential to adversely impact the environment and, therefore,
undesirable as commercial products. Despite active research spanning five decades,
extensive regulatory actions, and an effective ban on their production since the 1970s,
PCBs still persist in the environment and remain a focus of attention. Due to their low
vapour pressure, PCBs accumulate primarily in the hydrosphere, in the organic fraction of
soil, and in organisms. Despite their hydrophobicity, the immense volume of water in the
oceans is still capable of dissolving a significant quantity of PCBs. However, a small
volume of PCBs has been detected throughout the atmosphere, from the most urbanized
areas that are the centers for PCB pollution, to regions north of the Arctic Circle. While
the hydrosphere is the main reservoir, the atmosphere serves as the primary route for
global transport of PCBs, particularly for those congeners with one to four chlorine
atoms.In the atmosphere, PCBs are present both in gaseous and particulate phase.
Particle matters are grouped as fine and coarse mode particles. The difference that
makes these two modes is the formation mechanisms. Coarse mode particles are
generated through mechanical means while fine mode by nucleation. Fine particles can
be transported long range in the atmosphere. In the contrary, coarse ones are settled in a
short range. To resolve size distribution of PCBs high volume cascade impactor is going
to be utilized. Main goal of this project is monitoring of air-soil PCB exchanges on a local
scale, determination of these in the coarse particulate mode and discovery of PCB
congeners in the fine particulate mode a long with the long range transport to determine
quantities. Thus, together with the regional scale circulation of the pollutants, it would be
possible to reveal more realistic global-scale transportation. Determination of PCB
congener differentiation through size segregated particulate matter would help to detect
local and external PCB congeners and contribution ratios. Model of air masses are going
to be achieved along with the sampling period by back trajectory approach,
synchronously. Meteorological parameters which will be used in the trajectory analysis
will be generated through a meteorological model in the scope of this project. A more
comprehensive and realistic assessment of regional transport is going to be made. Soil
acts as both sink and source of PCBs. Entrainment from local sources is going to be put
forth by detecting PCB congeners from soil and calculating their air-soil interchange
fractions. Since coarse mode particles are generated from wind blown dusts, PCB
species present in the coarse particle fraction is generated from local sources.
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Another advantage of the sampling method is, it would be able to detect the amount of
PCB which could deposit in the alveolar region in the lungs. At this point, it would be
possible to observe potential exposure by respiratory system.Samples, gathered from
soil, gaseous and particulate phase are first going to be extracted. In the following step
concentrations are going to be determined in GC-MS device. Additionally, phase
exchanges between soil and air are going to be calculated.As a result, a comprehensive
study of PCB circulation will be published in international cited publications. Results will
be used to generate a prediction model.
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Proje No: 2012-05-02-DOP02
EVSEL KATI ATIKLARIN VERMIKOMPOST YONTEMIYLE STABILIZASYONU
Yrd. Dog. Dr. Omer APAYDIN
Doktora Ogrencisi Yasemin BAYER
Insaat Fakiiltesi, Cevre Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Bu calismanin amaci evsel kati atiklardan vermikompost metoduyla kompost
Uretiimesi ve Uretilen kompost kalitesinin belilenmesidir. Calisma kapsaminda evsel kati
atiklarin  vermikompost ydntemiyle kompostlastirimasi neticesinde Uretilecek olan
kompost kalitesi ve isletme sartlari karsilastirmali olarak ele alinacaktir. Kompostlastirma
icin 14 adet reaktor kullanilacaktir. Reaktorler 3kg atik kapasitesine sahip olacaktir. 5
reaktdérde 6n ayrismaya tabi tutulan evsel organik kati atiklar, 5 reaktér de 6n ayrismaya
tabi tutulmamis evsel organik kati atiklar vermikompostlastirma islemine tabi tutulacaktir.
4 reaktérde evsel organik kati atiklar klasik kompostlastirma islemine tabi tutulacak ve bu
reaktorler kontrol reaktér olarak gdézlemlenecektir. Calisma sUresince reaktdrlerden
olusan sizinti suyu numunelerinde analizler gergeklestirilerek kompost prosesi takip
edilecektir. Kompostlama islemi tamamlandiktan sonra olusan kompost kalitesinin
belirlenebilmesi amaciyla Fermantasyon Derecesi (Rottegrad), Fitotoksisite (Bitkiye
Uygunluk), Hijyen (Salmonella) ve agir metal (bakir, kursun, kadmiyum, nikel, ginko,
krom) analizleri gerceklestirilecektir.

SUMMARY

The purpose of this study is the production of compost out of municipal solid
(MSW) vaste through the method of vermicomposting. Within the scope of this study, the
quality of municipal solid waste compost that is to be produced as a result of composting
process through the method of vermicomposting and the conditions of treatment are
going to be compared. 14 reactors are going to be used and each of them is going to
have 3 kg of waste capacity. In five reactors, municipal organic solid waste that has
undergone a predecomposition in other five reactors, municipal organic solid waste that
has not undergone a predissociation are going to be vermicomposted. In four reactors,
municipal organic solid waste are going to be composted through classical methods and
these reactors are going to be observed as control reactors. Throughout the study, some
analyses are going to be carried out on the samples of leachate that comes through the
reactors and the process of compost is going to be observed. In order to determine the
quality of compost that is produced after the completion of composting process, the
analyses including fermenting degree (rottegrad), cytotoxicity, hygiene (salmonella) and
heavy metal (copper, lead,cadmium, nickel, zinc, chrome) are going to be implemented.
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Proje No: 2012-05-02-DOP03

ARITMA GAMURLARININ MiKRODALGA YONTEMIYLE BERTARAFININ
ARASTIRILMASI

Dog. Dr. Yagar AVSAR
Doktora Ogrencisi Fatih Fehmi GEDIK,
Insaat Fakiiltesi, Cevre Miihendisligi Bolimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Endustriyel tesislerin artma Unitelerinden kaynaklanan c¢amurlar, icerdikleri
yuksek miktarda su muhtevasi ve diger bazi tehlikeli kimyasal maddeler nedeniyle gevre
agisindan ilgilenilmesi gereken bir problemdir. Bu olumsuzluklar nedeniyle bu gamurlarin
kontrollii olarak bertaraf edilmesi gerekmektedir. Ulkemizde kullanilan en yaygin bertaraf
yontemi ise depolamadir. Fakat higbir isleme tabi tutulmamis ¢amurun tasinmasi ve
dizenli depolanmasi, kati madde oraninin ¢ok disuk olmasindan dolayi pek akilci bir
yaklasim degildir.

Mikrodalga uygulamasi ile gamurda hem hacim azalmasi hem de fiziksel ve kimyasal
degisimler s6z konusu olmaktadir. Mikrodalga ile kurutma neticesinde, dusik tasima
masraflari, kurutulmus ¢amurun daha iyi depolama ve pazarlama imkanlari (gubre yada
toprak iyilestiricisi olarak kolayca pazarlanabilmekte ve dizenli depolama ve yakma
tesislerinde kabul gérmektedir) ortaya gikmaktadir.

Bu proje kapsaminda endustriyel aritma tesislerinden kaynaklanan aritma
¢amurlarina mikrodalga ydntemi uygulanacaktir. Bu ydntemle bu tarz g¢amurlarin
susuzlasma ve geri kazanim gibi daha az maliyetle bertarafina ydnelik mikrodalga
uygulamasinin verimliligi arastirilacaktir. Buna ilaveten mikrodalga sonrasi gamurun eluat
analizleri ile sizma deneyleri de gerceklestirilecektir.
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SUMMARY

Industrial treatment plant sludges which contain high water content and some
other environmentally hazardous chemicals must be addressed in terms of environment.
Because of these threats, the sludge must be disposed of in a controlled manner. The
most widely used disposal method is storage in our country. However, transportation and
storage of the untreated sludge is not reasonable approach in terms of low solid matter
proportion of it.

With the microwave application, decrease of sludge volume and physical and chemical
changes can be possible. With the microwave dewatering of sludges give possibility
lower transportation prices, better storage and marketing facilities (it can be easily
marketed as a fertilizer or soil improver and accepted to landfills and incinerators).

The scope of the project is to apply the microwave irradiation to the treatment sludge
originated from industrial wastewater treatment plants. With this method, efficiency of a
microwave application to this kind of sludges in terms of less cost disposal study in terms
of dewatering and recycling of it. In addition to these studies, eluat analysis of the sludge
which is apllied to microwave irradiation will also be searched.
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Proje No: 2012-05-02-DOP04

KENTSEL ALANLARDA KALICI ORGANIK KIRLETICILERIN (PCDD/F) ATMOSFERIK
KONSANTRASYONLARININ ARASTIRILMASI

Dog. Dr. Arslan SARAL
Doktora Ogrencisi Gllten GUNES,
Insaat Fakiiltesi, Cevre Miihendisligi Bolimii

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-01-02

OZET

Bu galisma kapsaminda arastirilacak olan dioksin/furanlar kalici organik
bilesiklerin bir grubu olup C, H, O ve Cl iceren renksiz, kokusuz aromatik bilesiklerdir. Bu
bilesikler kimyasallarin genis bir grubunu olusturmakta ve 210 farkh PCDD/F (75 PCDD,
135 PCDF) bilesigi bulunmaktadir. Bu toksik bilesikler kimyasal proseslerin Grlnleri olarak
olusmakta ve bu kimyasal prosesler dogal olaylardan (volkanik patlamalar, orman
yanginlarl) antropojenik proseslere (atilk yakma tesisleri, kagit endustrisi, kimya
endustrisi, metal endustrisi, kimyasal madde Uretimi, motorlu araclar) kadar genis bir
aralikta gesitlenmektedir. Bu bilesiklerin insan ve cevre sagligi agisindan en énemli
etkileri ¢ok dislk konsantrasyonlarda dahi toksik olmalari, c¢esitli kanser tirlerini
tetiklemeleri ve atmosfere salindiktan sonra hava hareketleri ile uzun mesafelere
tasinarak bu tur kirleticilerin olusmadigi alanlara da transfer edilebilmeleridir. Bu bilesikler
aynl zamanda toprak, su, sediment gibi ¢evresel sistemlerde depolanmakta ve besin
zinciri yoluyla canlilarda yiksek konsantrasyona ulasip ciddi saglik sorunlarina neden
olmaktadirlar.

Bu c¢alisma kapsaminda arastirilacak olan dioksin/furanlar kalici organik
bilesiklerin bir grubu olup C, H, O ve ClI igeren renksiz, kokusuz aromatik bilesiklerdir. Bu
bilesikler kimyasallarin genis bir grubunu olusturmakta ve 210 farkh PCDD/F (75 PCDD,
135 PCDF) bilesigi bulunmaktadir. Bu toksik bilesikler kimyasal proseslerin Grlnleri olarak
olusmakta ve bu kimyasal prosesler dogal olaylardan (volkanik patlamalar, orman
yanginlarl) antropojenik proseslere (atilk yakma tesisleri, kagit endustrisi, kimya
endustrisi, metal endustrisi, kimyasal madde Uretimi, motorlu araclar) kadar genis bir
aralikta gesitlenmektedir. Bu bilesiklerin insan ve cevre saghidl acgisindan en 6nemli
etkileri ¢ok dislk konsantrasyonlarda dahi toksik olmalari, c¢esitli kanser tirlerini
tetiklemeleri ve atmosfere salindiktan sonra hava hareketleri ile uzun mesafelere
tasinarak bu tur kirleticilerin olusmadigi alanlara da transfer edilebilmeleridir. Bu bilesikler
aynl zamanda toprak, su, sediment gibi ¢evresel sistemlerde depolanmakta ve besin
zinciri yoluyla canlilarda yiksek konsantrasyona ulasip ciddi saglik sorunlarina neden
olmaktadirlar.

Yapilmasi planlanan bu galismada istanbul’da dioksin/furan ve poliklorlubifenil
gibi kalici organik bilesiklerin imisyon ol¢cimleri yapilacak ve mevcut durum hakkinda bilgi
edinilecektir. Calisma kapsaminda istanbul’da sehir merkezi, sanayi bolgesi ve arkaplan
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olarak belirlenecek ¢ farkli noktada hava érneklemeleri yapilacak sehir havasinda
bulunan dioksin/furan ve PCB konsantrasyonlari gaz ve partikil fazi olmak Gzere iki ayri
fazda belirlenecektir.

Calisma sirasinda, 24 saatlik érnekleme periyodu boyunca yaklasik olarak 325-
400 m® ortam havasini érnekleyebilen yilksek hacimli hava ornekleyicileri (high-volume
sampler) kullanilarak, kuartz filtre ve poliirethan koéplk adsorbanti ile &rnekler
toplanacaktir. Belirli debide cekilen hava partikilleri tutmak icin oncelikle kuartz
filtrelerden, gaz fazindaki bilesikleri tutmak iginde poliirethan kopik adsorbanttan
gegcirilecektir. Orneklerin analizi icin EPA Method 9-A’da belirlenmis olan yiiksek segicilige
ve ayirma glclne sahip gaz kromatograf (high resolution gas chromatography) ve kutle
spektrometresi (high resolution mass spectrometry)ne dayanan analitik prosedirler
uygulanacaktir
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SUMMARY

Dioxin and furans are colorless, odorless aromatic compounds containing C, H, O
and Cl. Dioxins and furans constitute a large group of chlorine containing organics of
which about 210 different PCDDs and PCDFs exist (75 PCDD, 135 PCDF). Of this
number of species, 17 species are termed to be the most toxic ones. These toxic
compounds form as by-products of chemical processes that range from natural events
(volcanic eruptions, forest fires) to anthropogenic processes (waste incineration plant,
paper industry, chemical Industry, metal industry, chemical manufacturing, motor
vehicles). Since these compounds are highly toxic chemicals they have serious effects on
health. Once released into the atmosphere they may be transferred to very long
distances with air movements and may also cause severe health problems at those
distant places where no significant like source exists. These compounds are also stored
environmental systems such as soil, water, sediment and through the food chain reaching
high concentrations in living organisms are cause serious health problems.

Planned in this study, persistent organic pollutants such as dioxin/furan immission
measurements be done and will learn about the current situation. This study aims the
determination of dioxin/furan concentrations in the gas and particle phases in urban,
industrial and suburban areas in the city of Istanbul. Beside the determination of ambient
concentrations of these species in gas/particle phases, risk assessment will also be
planned to be performed in the light of our local legislations and literature studies. In this
study, a 24-hour sampling period during the approximately 325-400 m® of ambient air
samples will be using high volume sampler and examples, will be collected in glass fiber
filters and polyurethane foam. For the analysis of samples, EPA Method 9-A, have been
identified, high resolution gas chromatography) and mass spectrometry (high resolution
mass spectrometry) with the relevant analytical procedures will be used.
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OZET

Endustriyel atik desarji ve dogal olusumlardan kaynaklanan agir metal
kirleticilerinin sulak ortamlardan uygun ydntemlerle gideriimesi gerekmektedir. Dogal
ortamlarin iyilestiriimesi ilgili ydntemler arasinda dogal aritim yéntemlerinin digindakilerin;
yuksek muihendislik harcamalardan, ortamin ekoloji yapisina ve cesitliligine ve
biyoaktiviteye zararindan dolayl uygulamasi tercih edilmemektedir. Dogal sistemlerin
iyilegtirimesi igin Onerilenlerin baginda gelen Fitoremediasyon (bitki ile iyilestirme)
yontemi ise, hem ekonomik hem de dogaya verdigi zararlarin diger yontemlerle
kiyaslandiginda daha az olmasindan dolayi son yillarda bilimsel galismalarda giderek
daha cok denenmektedir(1, 2,3). Fitoremediasyon, kirlenmis alanlarin temizlenmesi igin
kullanilan dogrudan dogal sisteme uygulanan, teknolojik bir iyilestirme yodntemidir. Bu
yontemle ekosistem icin tehlikeli kirleticileri sucul ortamda indirgemek, tasimak veya
asimile etmek icin bitkiler kullanilir. Bu yontemin duisuk kirletici konsantrasyonlarda bile
etkili olmasi tercih edilmesini arttiran 6zelliklerindendir.

Dunya genelinde sulak ortamlarin fitoremediasyonunun zengin deneme gecmisi
vardir, fakat tam olcekli uygulamalar icin bu durum gegcerli degildir. Degisen cevresel
sartlarda bitkilerin farkli davraniglari fitoremediasyon potansiyelini degerlendirmeyi
zorlastirir. Bu yluzden tam Olgekli saha uygulamalari birkag éneri - mekanizma sayisiyla
kisithdir.

Zengin, Z.$., (2008) yapmis oldugu calismada; metallerin akuatik sistem igindeki
davraniglarini ve bitkilerin metalleri bunyelerine alma davraniglarini inceleyerek
fitoremediasyon yonteminin dodada da kullanilabilir oldugunu vurgulamistir (1).

Bu calismada sahada fitoremediasyon yontemi uygulanarak sulak alanlardaki
agir metal kirleticilerinin bitki bunyesine alimi ve sucul ortamin kendini iyilestirme
cabasina katki verilmesi amaclanmaktadir. Uygulama alani olarak Sazlidere Dere'nin
Klgukgcekmece Laginu'ne dokuldigu boélge distniimustir.

Arastirma yapilacak Sazlidere deltasindan alinan su, sediment ve sediment arasi
bosluk suyu numunelerinde agir metal kirliligine rastianmistir (TUBITAK 105Y116). Son
10 yilda yapilan izlemeler sonucunda, bu kirliligin azaltiimasi i¢in s6z konusu delta
sedimentinde mevcut olan metallerin dogal ydntemlerle uzaklagtiriimasi o6nerilmigtir
(105Y116).
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Calismada Laglin ve derelerdeki sedimentin adir metal 6zellikleri géz 6nline alinarak
ekolojik sisteme zarar vermeyecedi disunutlen bitkiler kullanilarak aritimin
gercgeklestiriimesi hedeflenmektedir.
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SUMMARY

Heavy Metal- pollution causing by industrial discharges, has to remove from
aquatic systems by using appropriate techniques. Nearly all techniques related to
purification of contamination in natural aquatic systems can not prefer because of their
high cost and their deleteriously effects on ecological system and on bioactivity, but the
natural techniques. Especially Phytoremediation Technique among all recommended
techniques gets to prefer as research technique depending on less deleterious effects on
natural systems and cheaper than the others (1,2,3). Phytoremediation Technique is a
natural technique applied on contaminated fields. At that technique, plants have been
used for reduction, removing, assimilation of toxic inorganic or organic pollutants from
ecosystem. This natural technique also prefers much more than the other techniques
related to its high efficiency at low pollutant concentration.

Background of Phytoremediation Technique experiences for all over the World gets for a
long time but the application of the experiments on the natural systems. While applying of
Phytoremediation Technique on the nature behavior of plants can change related to
characteristics of natural systems, i.e. metal uptaking capacity of the plant been
experiment before under the lab condition. Thats why, a lot of research for
Phytoremediation Technique can be found much more than application of the technique
on nature

Zengin, Z.$., (2008) experimented that metal uptaking capacity of four plants and
indicated that Phytoremediation Technique can be applied on natural fields (1).

In this master’s study, researchers try to gets heavy metals be uptake by using
plants and increasing of assimilation capacity of nature via Phytoremediation Technique.
The connection field of discharging of Sazlidere to Kigukgekmece Lagoon. At the recent
researches, Heavy metal pollution has been detected in the watershed; in water, in pore
water and in sediment structure (TUBITAK 105Y116). Scientists have recommended for
recent 10 years that the watershed should be purified via natural techniques (105Y116).
Aim of this research is purification of Kiglik¢gekmece Watershed by Phytoremediation
Technique considering of natural system protection and depending on heavy metals
characteristics of sediment- water system.
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Proje No: 2012-05-02-YL02

ISTANBUL HAVASININ MiKROP (BAKTERI VE MANTAR) KALITESININ
ARASTIRILMASI

Yrd. Dog. Dr. Hirrem BAYHAN
Yilksek Lisans Ogrencisi Stimeyye AYDIN
Insaat Fakiiltesi-Cevre Miihendisligi
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OZET

istanbul niifus yogunlugunun ve sanayilesmenin fazla oldugu bir kenttir. Hava
kirlenmesi modern yasantimizin kaginilmaz bir bileseni olup, insanoglunun biyolojik ve
ekonomik gereksinimleri arasinda bir ¢eligkiyi ortaya koyar. Hava, yerylzindeki hayatin
devami icin en dnemli 6delerden birisidir ve zorunlu biyolojik fonksiyonlar i¢in hava
kalitesinin duzenlenmesi ve iyilestiriimesi gerekir.
Havanin igerisinde var olan yabanci maddeler (6rnegin toz-toprak pargalari, bitki tozlari,
yun ve pamuk lifleri, vb), toz zerrecikleri halinde rlzgar ve hava akimi gibi yollar ile
havaya karigir. Mikroorganizmalar ise bu yabanci maddelere bagli olarak ya da serbest
halde havada bulunabilir. Havada bulunan mikroorganizmalardan bahsedildiginde ilk akla
gelen kuf, maya ve bakterilerdir. Bunlarin yanisira havada gesitli virtslerde bulunabilir.
Ancak tespitleri icin 6zel metotlar, genellikle géz ardi edilir.

istanbul’'un 3 farkli ilgesinde yapilacak olan bu galismada dis ortam havasinin
mikrobiyel florasinin belirenmesi ve bunu etkileyen faktérler (meteorolojik olaylar,
sanayilesme, kentlesme, nufus, trafik gibi unsurlara) cercevesinde degerlendirme
yapilacaktir.

SUMMARY

Istanbul is a city of more than population density and industrialization. Air
pollution is an inevitable component of modern lives and exposes a contradiction
between human biological and economic requirements. Air, one of the most important
elements for the continuation of life on Earth , regulation and improvement of air quality
required for essential biological functions.

Located in foreign substances in the air (for example, powder-to-ground parts of the
plant powder, wool and cotton fibers, etc.) with the wind and the air flow paths, such as
dust particles in the air. Microorganisms are connected to these foreign substances or
can be found in free form in the air. Microorganisms; molds, yeasts and bacteria in the
air. In addition to these various viruses can be found in the air.

However, special methods for the detection, are usually ignored.
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In this study, three different districts of Istanbul, which will be determination of the
microbial flora of the external ambient air and factors affecting (meteorological events,
industrialization, urbanization, population, factors such as traffic) will be evaluated.
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PARASETAMOL iGEREN ILAG ATIKSUYUNUN CANLI DNA’SI UZERINDEKI
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Dr. Emel KOCAK

Yrd. Dog.Dr. Kaan YETILMEZ SOY, Yrd. Dog. Dr. F.ilter :I'URKDOGAN AYDINOL,
Aras. Gor. Gamze DALGIC, Aras. Gor. Gékhan Onder ERGUVEN
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OZET

Onerilen bu galismada, 6ncelikli olarak parasetamol Ureten biyik dlgekli bir ilag
fabrikasindan alinacak olan proses ¢ikis suyunun genotoksik etkisi Escherichia coli PQ37
canlisinin aktivitesi esas alinarak SOS Chromomest yontemi kullanilarak tespit
edilecektir. Buna ek olarak, bu sudaki yliksek KOI'yi gidermek amaciyla diger bir projede
cesitli ileri oksidasyon prosesleri (Fenton, UV, foto-Fenton ve ozon) uygulanmis cikis
sulari kullanilarak aritim sonrasi potansiyel genotoksik etki benzer yéntemle arastirilacak
olup bu farmokolojik sularin ¢evresel ortama potansiyel genotoksik etkileri
degerlendirilecektir

SUMMARY

In this study, genotoxic effect of the effluent produced by a large-scale
pharmaceutical industry will be determined by using SOS Chromomest method based on
the activity of Escherichia coli PQ37. In additon to this, genotoxic effect of effluent which
was treated by advanced oxidation methods (fenton, UV, foto-fenton and ozone) to
remove COD in another project will be investigated by similar methods and the potential
genotoxic effect of this pharmaceutical wastewater on environment will be determined
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Y. T. U. YILDIZ KAMPUSUNDEKI TARIHI ESERLERDEKI TAS MALZEMENIN
BiYOLOJiK BOZUNMASININ TESPIT EDILMESI

Prof. Dr. Yagar NUHOGLU
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OZET

Bu calismanin amaci; Y.T.U. Yildiz Kampisi cevresinde bulunan tarihi
eserlerdeki tas malzemenin bozunmasinda etkin olabilecek mikroorganizmalarin
belirenmesi ve tag malzeme Uzerindeki biyolojik bozulmaya katkilari arastirilacaktir.

Bu arastirmada; Yildiz Kampusu gevresinde yer alan 4 tarihi eser (Cukursaray,
Rektorlik, Guvercinlik ve Mimarlik fakiltesi) ile Yildiz Sarayi ve Hamidiye Camiinden,
bozulmus ve bozulmamis taslardan o6rnekler alinarak mikrobiyolojik olarak analiz
edilecek, drnekler Uzerindeki mikroorganizmalarin taglarin bozunmasinda aktif rol
alanlari tespit edilecektir. Calismalar esnasinda ufalanmis ¢ok kiguk tas parcaciklar
alinarak kesinlikle tarihi eserlere en ufak bir zarar veriimeyecektir.

Calismalarda taglarin mineralojik bilesenleri XRD ve SEM-EDS analiz
yontemleri ile analiz edilerek taslarin minerolojik bilesenleri  belirlenecek,
mikroorganizmalarin tas ylzeyinde Kkolonizasyon sekli ortaya konularak taslarin
mineralojik bilesenleri ile mikroorganizmalarin metabolizmalari arasindaki iligkiler tespit
edilmeye calisilacaktir.
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SUMMARY

The aim of this research is to determine and investigate the contribution of the
biodeteriorative effects of microorganisms onto stone materials around Yildiz Campus at
Yildiz Technical University.

The deteriorated and undeteriorated stone samples have been collected from
total six historical monuments such as the Cukursaray, Rektorlik, Guvercinlik the faculty
of Architecture, Yildiz Palace and the Hamidiye mosque around Yildiz Campus at Yildiz
Technical University, and it is determined the detrimental affects of the microorganisms
onto biodeterioration of stone materials. The researches are based on very small
particles of broken stone of historical monuments to avoid of destruction of the stone
monuments.

The stone samples are investigated by XRD and SEM-EDS analysis for the
mineralogical components and the settlement of microorganisms on the stone surfaces.
The relationship among microorganisms and the stone surfaces are also determined in
relation to the biodeterioration of the historic building stones.
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BELIRLENMESI
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OZET

Cevre kaynaklarinin korunmasi agisindan cgesitli faaliyetler sonucunda olusan ve
g0l, akarsu, deniz gibi yasamsal kaynaklara desarj edilen atiksularin kalitesi olduk¢a
onemlidir. Bu atiksular suyun insani amach olarak kullaniimasi ile Evsel Atiksu olarak,
Kati Atik Depo Sahasi Sizinti Suyu olarak, Uretim amagli proseslerden Endustriyel Atiksu
olarak, deniz tasimaciligindan gemi sintine ve balast sulari olarak ve daha bir ¢ok sekilde
cevre kaynaklarini kirleten potansiyeller olarak karsimiza ¢cikmaktadirlar.

Sizinti sulari gibi direngli yapida ve ylksek konsantrasyondaki kirletici formlari
binyesinde bulunduran atiksularin da konvansiyonel yontemlerle desarj limitlerine
ulasmasi mumkin olamamaktadir. Son dénemde yaygin olarak uygulanan membran
aritma yontemleri de ttkanma ve konsantre sorunlari nedeniyle problemin nihai ¢6zimuna
saglayamamaktadir.

Endustriyel atiksulara (Deri end., Tekstil end., v.b.) baktigimizda ise, gerek toksisiteleri ve
gerekse yukarida saydigimiz her bir 6zellie sahip olmalarn nedeniyle aritilabilirlikleri
noktasinda sorun yasatmaktadirlar.

Gemilerin sintine sular igerdikleri ylUksek yag-gres, petrol tirevleri ve tuz
nedeniyle deniz gibi alici ortamlarda temel kirlilik kaynaklarindan birini olugturmaktadir.

Yukarida bahsi gecen tim atiksu tipleri igin, partikiler ve/veya koloidal yapida,
toksik ve/veya direngli formda kirletici icermeleri, yiksek debilerde olusmalari, ¢ézinmus
madde konsantrasyonlarinin yiksekligi, enerji potansiyellerinin var olmasi ve bilindik
aritma yontemleri ile antilmalarinda sorunlar yasanmasi genel karakteristikler olarak
tanimlanabilir.

Bu baglamda elektrokimyasal aritma yontemleri hizlar, elektrokoagullasyon
uygulamalari ile atiksularin yapilarindaki partiktler /koloidal kirletici formlari, elektrofenton
uygulamasi ile de direngli, toksik organik bilesenleri aritmadaki basarilari ile 6n plana
cikmaktadir. Elektrokimyasal ydntemler bir yandan atiksularin kalitesini iyilegtirirken, diger
yandan da hem atiksularin igerdikleri enerji potansiyellerinin degderlendiriimesine,
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amonyak ve ugucu asit bilesenlerinin geri kazanilmasina, hem de kendi 6zelliginden olan
hidrojen gazi gibi temiz bir enerji kaynaginin Uretilmesine imkan tanimaktadir.

Bu proje kapsaminda yukarida bahsi gegen her bir atiksuyun elektrokimyasal
yontemlerle desarj edilebilir kalitede aritilabilirlikleri arastirilirken, kirletici formlardan geri
kazanilabilen bilesen kesri( amonyak, ucucu asit gibi), degerlendirelebilen enerji
potansiyelleri(yag ve petrol tlrevleri gibi) ve elektrokimyasal uygulamalarin hidrojen gazi
Uretim kapasiteleri belirlenmeye calisilacaktir.Diger taraftan aritma ciktilarindan olan
aritma c¢amurunun Kkarakterizasyonu yapilacak, g¢amurun su birakma kapasitesi
belirlenecektir.

Elektrokimyasal aritma proseslerinin performansi kesikli sistemde elektrot tipleri
(Al,Fe), akim yogunludu, iletkenlik, elektrotlar arasi mesafe, elektroliz siresi ve oksidant
dozu (H202) gibi degisken isletme sartlarinda pH,KOI, AKM, iletkenlik gibi temel kalite
parametrelerinin dlgimleri ile optimize edilecek, her bir atiksuyun ham ve optimum
kosullarda aritiimis sulari desarj parametreleri agisindan karakterizasyonu yapilacaktir.

Belirlenen optimum isletme sartlari surekli sistemde uygulanarak aritma
performansinin devamlilidi desarj parametreleri Olgimleri ile takip edilirken, artma
ciktilar olarak gaz toplama ve c¢amur biriktirme islemleri de es zamanli olarak
yapilacaktir.
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SUMMARY

The quality of wastewater from various activities is quite important for protection
of environmental sources such as sea, lake and streams. Wastewaters are formed as
domestic wastewater by using waters as humane aim, as leachate from sanitary landfill,
industrial wastewater from industrial production processes, ship bilge and ballast waters
from sea transportation and many more from other pollutant sources. All of them have
pollutant potential for environmental sources.

Leachate consists in high concentration of organic substances which have
refractory and toxic structures. Nowadays, generally applying membrane techniques on
leachate form insolvable problems such as fouling and it's concentrate.

Industrial wastewaters (leather, textile etc.) have same type problems such as toxicity,
refractory organic structures, high hydraulic load etc.

Ship’s bilge and ballast waters are one of the basic pollutants of sea and ocean. It

composes of oils and greases, petroleum derivatives and dissolved salts.
The general characteristics for all of these wastewater types are that, they have particular
and/or colloidal pollutant forms, toxicity and/or refractory organic structures, high
hydraulic load, high dissolved salt concentration, energy and recoverable substances
potential and non-treatable by conventional treatment methods.

Electrochemical treatment methods have ability to solve all of these problems.
They are fast and can achieve to treat strength wastewater with toxicity, refractory
organics, colloidal and suspended solids. Furthermore, they allow both qualified
wastewater and recovery of energy and production of hydrogen gas.

In this project, while treatment in dischargeable quality of the wastewaters will be
investigated, the ratio of recoverable forms such as ammonia, volatile acids and energy
potential in wastewaters and dewatering capacity of the sludge will be tried to determine.
The performance of electrochemical processes in discontinue systems for electrode
types, current density, electrode distances, electrolysis time and oxidant dose will be
optimized with measuring of pH, conductivity, COD and SS control parameters.

Obtained optimum conditions will be applied on continue system and while
sustainability of the process efficiency will being controlled with measuring of
dischargeable parameter values, gasses and sludge as treatment outputs will be
deposited, simultaneously.
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OZELLIKLERININ BELIRLENMESI

Dog. Dr. M. Sinan BILGILI
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OZET

Hastanelerde 6nemli miktarda su tiketimi gerceklesmektedir. Minimum evsel su
tiketimi 100 L/kisi gun iken hastanelerde genel olarak yatak basina su tlketimi ginde
400-1200 L arasinda degismektedir. Bu ylksek miktarlardaki tlketim ylksek miktarda
atiksu olusumuna sebep olmaktadir.

Hastane atiksularindan kaynaklanan en o&nemli problemlerden bir tanesi
kanalizasyon sistemine aritiimadan desarj edilmeleridir. Hastane atiksulari 6zellikle kan,
vicut atiklar, ilaglar, kimyasallar, tibbi cihaz atiklari, radyoaktif maddeler nedeniyle evsel
atiksulardan farkliliklar gostermektedir. Farmasotik, kimyasal, dezenfektan, aktif
maddeler, pigmentler, boyalar, reaktifler, ve ilaclar hastanelerde yaygin bir sekilde
kullaniimaktadirlar. Pek ¢ok ila¢ hastalar tarafindan metabolize edilmeden atiimakta ve
atiksuya karismaktadir. Dezenfektanlar da kullanildiktan sonra atiksuya karismaktadir.
Biyolojik olarak ayrisamayan maddeler atiksu aritma tesislerinden c¢ikarak ylzeysel
sulara karisabilmekte, aritma gamurunun toprakta kullanilmasi sonucu ise yer alti suyuna
karisabilmektedir.

Ulkemizde konu ile ilgili yapilmis olan az sayida ¢alismada hastane atiksularinin
karakterizasyonu klasik parametreler Uzerinden gergeklestiriimistir. Ancak bu atiksular
yukarida da belirtildigi gibi evsel atiksulardan farkli bilesenler icerebilmektedirler. Bu
sebeple hastane atiksularinin fizikokimyasal &zelliklerinin yaninda, mikrobiyolojik
dzelliklerinin de belirlenmesi gerekmektedir. Ulkemizde hastane atiksulari ile ilgili olarak
gerek miktar ve karakterizasyon agisindan gerekse aritma ¢alismalari agisindan yapilmis
calismalar olduk¢a sinirlidir. Genel olarak hastanelerdeki mevcut altyapi evsel ve
hastanelere 6zgu atiksularin miktarlarinin ayri ayri tesbit edilmesini gugclestirmektedir.
Yapilacak olan bu galisma ile, hastanelerde olusan atiksularin ayrintili karakterizasyonu
gercgeklestirilecektir. Karakterizasyon calismalari kapsaminda atiksularin fizikokimyasal
(pH, iltkenlik, klorlr, Kimyasal Oksijen ihtiyaci (KOI), Biyolojik Oksijen ihtiyaci (BOI),
Toplam Organik Karbon (TOK), Askida Kati Madde (AKM), Toplam Kjeldahl Azotu (TKN),
amonyak azotu, ortofosfat, absorplanabilir organik halojenler (AOX), adir metaller (As,
Cd, Cr, Cu, Hg, Pb, Ni, Zn, Pt), toplam fenol ve mikrobiyolojik (toplam koliform,
Enterococci, Staphylococci, Salmonella, Shigella ve Staphylococcus aureus) 6zellikleri
belirlenecektir. Bodylece (lke genelinde kullanilabilecek verilerin elde edilmesi
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saglanacaktir. Bu baglamda gercgeklestirilecek bu ayrintili karakterizasyon ¢alismasi
Ulkemiz icin bir ilk, literatlrde ise az sayidaki ¢alismadan biri olma 6zelligine sahiptir.
Calisma sonucunda hastanelerden kaynaklanan atiksularin ayrintili bir karakterizasyonu
gergeklestiriimis olacaktir. Boylece Ulkemizde bir eksiklik olarak goérilen hastane
atiksularinin yénetimi konusunda énemli bir adim atilmis olacaktir. Calismadan elde
edilecek veriler hastane atiksulari ile ilgili ileride yapilacak ¢alismalar icin de dnemli bir
kaynak olusturacaktir.

SUMMARY

Wastes generated by healthcare services have been considered as hazardous
and dangerous wastes because of being permanent not just in domestic wastes but also
in air, water and soil and causing ecological imbalance. Therefore, there must be
particular precautions in generation, handling, storage and disposal of this kind of wastes.
The waste amount in healthcare services is increasing rapidly each passing day as well
as in all other businesses. However, processing in necessary precautions and
applications for the elimination of hazard risk caused by this increase is not at the same
rate. The first type of waste coming to mind is generally solid waste when talking about
medical waste or hospital waste. Although it has been several studies related to
collection, temporary storage, handling and disposal of solid wastes generated by
hospitals, there are only a few studies related to liquid wastes generated by hospitals or
hospital wastes. There is an important amount of water consumptions in hospitals. While
minimum domestic water consumption per person is 100 L/day, water consumption per
bed in hospitals is generally ranged between 400-1200 L. This high amount of
consumption causes high amount of wastewater.

One of the most important problems caused by hospital wastewaters is discharge
to the sewage system without any treatment. Hospital wastewaters differ from other
domestic wastewaters especially due to blood, body parts, drugs, chemicals, medical
device wastes, radioactive materials. Pharmaceutical, chemical, disinfectant, active
substances, pigments, dyes, reagents, and drugs are widely used in hospitals. Many
drugs excrete without metabolized by patients and mix in wastewater. Also disinfectants
mix in wastewater after their usage. Non biodegradable substances discharged from
wastewater treatment plant mix into surface waters and mix into underground water as a
result of using treatment plant sludge on sail.

Characterization of hospital wastewaters was conducted using classical
parameters in a few performed studies related to this subject in our country. However,
this kind of wastewaters may have different components than domestic wastewaters as
mentioned above. Therefore, in addition to physicochemical characterization of hospital
wastewaters, it is necessary to determine microbiological and toxicological
characterizations.

In our country, there are very limited number of studies related to characterization
of hospital wastewaters. Present infrastructure of hospitals generally makes harder to
determine the quantity of domestic and hospital-specific wastewater separately. The
quantity and detailed characterization of wastewater generated by hospitals will be
assessed in the first stage of this study. Besides physicochemical properties of
wastewater, microbiological properties will also be determined as a part of
characterization studies. Thus, data which can be used all over the country will be
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provided. In this context, this detailed characterization study will be the first for our
country and one of the few studies in literature.

After the study, a detailed characterization of wastewater from hospitals will have
been carried out. Thus, an important step about hospital wastewater management which
is seen as a lack in our country will be taken. Also, data obtained from this study will be
an important resource for the future research related to hospital wastewater.
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Insaat Fakiiltesi, Cevre Miihendisligi B6limii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Hava kirliligi kontrolunda, atik gazlardan partikiler maddeleri ayirmak icin
kullanilan siklonlar, basit geometrileri, insa maliyetlerinin distk olmasi ve isletme
sirasinda basing kayiplarinin yliksek olmamasi nedeniyle kurutucular, tozlu Uretim
prosesleri ve yanma proseslerinden gelen atik gazlarnn aritiminda ¢ok genis bir kullanim
alanina sahiptirler. Basit yapilarina ragmen, siklonlardaki akis dinamikleri oldukca
komplike boyutlarda gergeklesmektedir. Gegtigimiz yillarda siklonlardaki akim ve basing
karakterisitikleri ile ilgili cok sayida calisma yapilmis olsa da, bu calismalar genellikle
akigkan mekaniginin ¢ok ileri dlizey uygulamalarini ihtiva etmekte; 6zellikle kati ve gaz
fazlarin birarada ve etkilesim halinde oldugu siklonlarn icindeki akim karakteristiklerini
modellemek igin kullanilan bilgisayar modelleri oldukga blyUk bilgisayar glict ve kalifiye
eleman ihtiyacini gerektirmekte ve bu modellerin uygulanmasi pratikte mUmkin
olmamaktadir. Cevre mihendisligi uygulamalarinda ise genellikle daha basit yaklagimlara
intiyagc duyulmakta; siklon geometrisinin performans Uzerindeki dogrudan etkilerinin
tahmin edilmesinde kullanilabilecek ¢ok daha basit modeller daha faydali olmaktadir.
Yapilacak olan ¢alismada temel hedef, siklon geometrisinin ve siklondaki gaz giris-¢ikis
hizlarinin siklondaki partikil tutma verimi ve basing kaybi Uzerindeki etkilerinin
incelenmesidir. Bu kapsamda yapilacak c¢alismalarda, belirlenen standart siklon
tasarimlari kullanilacak olup bir baz tasarim secilecektir. Bu baz tasarim Uzerinde
modifikasyonlar yaparak deneysel calismalar yurutllecek ve elde edilen verilerle bir
optimizasyon yapilacaktir. Onerilen proje kapsaminda ayrica, deneysel olarak elde
edilecek veri seti esas alinarak siklon tasariminda spesifik bir ¢ikti parametresinin (6rn:
partikdl tutma verimi, basing kaybi, vb.) tahminine yonelik olarak uygun bir yapay esasli
modelleme teknigi (6rn: yapay sinir aglan (YSA), bulanik mantik (fuzzy-logic), uyarlamali
sinirsel bulanik ¢ikarim sistemleri (ANFIS), vb.) veya non-lineer regresyon analizi esasli
bir ydntem gibi bilgisayar esasli modelleme calismalari yapilacaktir. Modelleme
calismalarindan elde edilecek sonuglar, deneysel ve teorik sonuglar ile ¢ok sayida farkl
istatistiksel parametre icin mukayese edilecek ve secilen ¢ikti parametresinin en uygun
model yapisi belirlenecektir.
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SUMMARY

Due to their simple geometry and construction as well as cost-effective operation,
cyclones that are widely used for particulate control in air pollution control applications
are very popular in the treatment of flue gases from dryers, powder manufacturing
processes and combustion processes. Despite their simple construction, flow dynamics in
the cyclone separators are quite complex. Although there are a number of research
studies conducted in last years, these studies involve advanced-level applications of fluid
mechanics. Especially the models that are used for modeling cyclone flow characteristics
with solid and gaseous pahses together in very-close interactions bring enormous
computation costs as well as require qualified personnel, and therefore, these models are
considered to be inapplicable for practical purposes. Environmental engineering
applications, in contrast, require simpler approximations such as estimating direct effects
of cyclone geometry on the cyclone performance and these models offer the best use for
environmental engineers.

The aim of this project is to investigate the effects of cyclone geometry and gas
inlet-outlet velocities on the particulate collection efficiency and pressure drop in
cyclones. In this context, standard cyclone designs will be used and a base design will be
selected for its higest performance. The project will comprise modification of this base
design to improve the collection efficiency and to optimize the pressure drop through the
cyclone. The data obtained from the experimental stage will be used for optimization of
the cyclone design.

Based on the data set obtained by experimental studies in the scope of the
proposed project, computational studies regarding the application of a proper artificial
intelligence-based modelling technique (i.e., artificial neural networks (ANN), fuzzy-logic,
adaptive neuro-fuzzy inference system (ANFIS), etc.) or a non-linear regression analysis-
based method will be conducted to predict a specific output parameter (i.e., particle
collection efficiency, pressure drop, etc.) in cyclone design. Results of the modeling
studies will be compared with the experimental and theoretical outputs and the most
suitable model structure in prediction of the seleted output parameter will be determined.
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OZET

Gunimuzde, canli yasamini ve ekolojik dengeyi tehdit eden en 6nemli tehlikelerin
basinda ¢evre sorunlari gelmektedir. Artan dunya nufusu ve gelisen teknoloji ile dogal
kaynaklarin bilingsiz tuketilmesi, bireylerin yasamsal faaliyetlerini idame ettirmeleri igin
gerekli ihtiyaglarini kargilayabilmesini kisittamaktadir. Bu ihtiyaglarin basinda, icme suyu
gelmektedir. igme suyu kaynaklari, dodal ve insan kaynakli birgok faktér tarafindan
kirletilmektedir. igme suyu kaynaklarinda bulunan énemli kirleticilerden biri de arseniktir.
Arsenik bir metaloid olup, periyodik tabloda V-a grubunda yer almaktadir. Dodada; +V
(arsenat), +l1I (arsenit), O (arsenik) ve —lIl (Arsin) formlarinda bulunur. igme sularindaki en
tehlikeli kirleticilerden biri olan arsenik yari metal bir elementtir. Her yerde bulunabilir ve
20 farkli formu vardir. Ulkemizde, bazi bélgelerde yapilan analizler sonucu bir yari metal
olan arsenikten kaynaklanan icme suyu kirliliginin énemli boyutlarda oldugu belifrenmistir.
Ulkemizde igme suyu aritimi igin konvansiyonel aritma tesisleri yaygindir ve bu
tesislerdeki mevcut Unitelerle arsenik giderimi istenilen seviyelerde degildir. Ayrica, icme
sularinda As konsantrasyonunun 10 ug/L seviyesine dislrllmesi sebebiyle daha iyi
aritma sistemlerinin gelistiriimesi gereklidir. Koagulasyon/flokulasyon, iyon degisimi, kireg
ile yumusatma, demir oksitler ve aktif alimina Uzerine adsorpsiyon ve ters ozmoz gibi
aritma teknolojileri icme sularindan arsenik giderimi icin kullaniimigtir. Bu teknolojilerin
cogu, As(lll) gideriminde etkili olmayip, dncelikle 6n oksidasyon prosesiyle As(lll), As(V)'e
donusturdlmektedir. Bu oksidasyon isleminde potasyum permanganat, klor, ozon,
hidrojen peroksit, manganoksit gibi oksidantlar kullanilabilmektedir. Bu c¢alismada,
mevcut konvansiyonel aritma tesislerine entegrasyonu kolay olan kimyasal ve membran
proseslerle arsenik giderimi arastirilacaktir. Arsenidin ilk asamada herhangi bir 6n islem
olmaksizin yani dogrudan membranla giderimi incelenecektir. ikinci asamada ozon veya
hipoklorit ile As(lll) oksitlenerek As(V)'e donustirilecek ve daha sonra filtrasyona tabi
tutulacaktir. Bilindigi Uzere genis bir pH araliginda (pH>3) As(V) iyon halinde bulunmasi
nedeniyle daha kolay bir sekilde adsorpsiyon veya c¢okelme ile giderilebilmektedir.
Uglincli asamada ise; igme sularinda Fe(ll)nin de vyiiksek konsantrasyonlarda
bulunabildigi géz 6nline alinarak Fe ve As’in birlikte ¢cokelme ve yumak olusturabilme
Ozelliginden faydalanmak icin farkli Fe(ll)/As(lll) oranlarinda icme suyu 6nce kimyasal
olarak oksitlenerek Fe(lll) ve As(V) formlarina oksidasyonlar gerceklestirilecek ve igme
suyu daha sonra dugslik basingla isletilebilen MF ve UF membranlarindan gegirilecektir.
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Calisma sonunda elde edilen veriler degerlendirilerek Ulkemizde igme sularindaki arsenik
kirliliginin giderimine uygulanabilirligi dederlendirilecektir.
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SUMMARY

Nowadays, one of the most important environmental hazards for life and
ecological balance are coming from environmental problems. With increasing world
population and developing technology, the unconscious consumption of natural sources
restricts the needs of individuals being required to maintain vital activity. Drinking water
comes at the beginning of these needs. Mostly drinking water sources has been
contaminated by many factors such as natural and anthropogenic. One of the important
drinking water pollution sources is also arsenic. Arsenic, which is V-a group of the
periodic table, is a metalloid. In nature; there are arsenic as +V (arsenate), +lll (arsenite),
0 (arsenic) and —Ill (arsine). Arsenic, which is one of the most dangerous pollutants in
drinking water, is semi-metal element. It can be found everywhere, and there
are 20 different forms of its. In our country, as a result of the analysis made in some
areas, due to arsenic contamination of drinking water determined to be significant
dimension. In our country, conventional treatment plantsis commonly used
for drinking water treatment and existing units in this facilities not suitable for arsenic
removal. Additionally, in drinking water, due to the fact that arsenic concentration level
was determined 10 ug / L need to develop better treatment systems. Treatment
technologies such as coagulation/flocculation, ion exchange, lime softening, adsorption
on activated alumina and iron oxide and reverse osmosis was used for arsenic removal in
drinking water. Most of these technologies not effective for As(lll) removal. Therefore,
As(lll) is converted As(V) with pre-oxidation process. Oxidation reagents such as
potassium permanganate, chlorine, ozone, hydrogen peroxide and manganese oxide can
be used for arsenite oxidation. In this study, low pressure membrane system will be used
with and without chemical pretreatment for arsenic removal. It is considered that low
pressure membrane system can be easily integrated with conventional treatment plant. At
the first stage of this study, arsenic removal will be investigated by the direct membrane
filtration without any pretreatment. Secondly, arsenite will be oxidized to arsenate (V) with
ozone and hypochloride, and then filtered by membrane. As it known, arsenate (V) is ion
form of wide range of pH (pH>3) and can be removed by adsorption or sedimentation. Fe
(I) and arsenite (Ill) can be found together water sources. Fe (Il) concentration is
genereally very higher than the arsenite (lll). In the third stage, Fe(ll) and As(lll) are
oxidized together by ozone and hypochloride and then filtrated by the membranes. As a
result, low pressure membrane performance will be assessed for arsenic removal and
integration of the membrane system with conventional water treatment system in our
country for arsenic removal pollution in drinking water will be also evaluated.
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OZET

Bira su, malt unu, serbetgiotu ve bira mayasindan elde edilen, mayalanmis alkolli
bir icecektir. Dlinyanin en yaygin tiketilen alkolll igecegidir. Bugln bira endustrisi, ¢gok
uluslu sirketleri, birahaneleri ve binlerce kiguk Ureticileri kapsayan kiresel bir ticaret
hacmine sahiptir. Ulkemizde de bira pazarinda hizli bir degisim yasanmaktadir. 2009-
2010 yihina ait Turkiye bira sektérindeki temel veriler incelendiginde (ihracat amach
tretim dahil) gok bilyiik kapasitede Uretim yapilan bir sektér oldugu gorilmektedir. Uretim
esnasinda, ylksek organik yike sahip atiksu olusmaktadir. Bu sularin desarj edilmeden
once aritiimalari gerekmektedir. Bira endustrisinde su tiketimi ¢cok yuksek orandadir. 1
litre bira Uretimi icin 4-10 litre kadar su tlketilirken, 1 litre bira Uretimi sonucunda 8-12 L
atiksu olusmaktadir. Bira endustrisi atiksularinin karakteristikleri ve kirlilik yikleri tesiste
kullanilan ham madde ve su miktarina ve Uretim teknolojisine gbére degisiklik
gostermektedir. Bira endUstrisinden kaynaklanan atiksularin genellikle BOIs degerleri ve
azot miktari yuksek proteinli maddelerden olusmaktadir. Bu ylzden bira enduUstrisinde
atiklarin azaltilmasi, degerlendiriimesi ve atiklarin tekrar kullanilabilmeleri igin cesitli
yontemler arastiriimaktadir.

Bu calismada, bira endUstrisi atiksularindan su ve enerji geri kazanimi
amaclanmistir. Bu amacla, membran prosesi kullanilarak bir bira endUstrisi atiksuyunda
aritilabilirlik ~ ¢calismasi  gerceklestirilecektir.  Membran  proseslerin  en  6nemli
dezavantajlarindan  biri  konsantre akimin olusmasi ve kirlilik ydkd bazinda
disunulduginde konsantre akimin alici ortam agisindan ciddi bir problemler olusturdugu
bilinmektedir. Bu ylzden konsantre akimda gerceklestirilen aritilabilirlik ¢calismalari 6nem
arz etmektedir. Bu c¢alisma kapsaminda konsantre akimdan mikrobiyal yakit hicresi
teknolojisi  ile elektrik Uretimi  gerceklestirilecektir.  Mikrobiyal Yakit Hucresi
mikroorganizmalarin metabolik faaliyetlerle biyokitlenin dogrudan elektrik enerjisine
dénlstiglu biyoelektrokimyasal bir sistemdir. Bu sistemle, yiksek elektrik tliketiminin s6z
konusu oldugu membran sistemlerinde kullaniimasi muhtemel elektrik Gretiminin
mikrobiyal yakit hicresinde saglanmasi ve konsantre akimin bu yolla aritiimasi ile
cevresel agidan surdirtlebilir bir sistem kurulacaktir.
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SUMMARY

Beer is an alcoholic fermented beverage principally made from four ingredients;
water, malted barley, hops and yeast. Beer is the world's most widely consumed alcoholic
beverage. Today, the brewing industry is a global business, consisting of several
dominant multinational companies and many thousands of smaller producers ranging
from brew pubs to regional breweries. Beer market experienced a rapid change in our
country. Underlying data in the beer sector in Turkey is examined for the year 2009-2010
(including export-oriented production) is seen as a sector with huge production capacity.
Therefore, the huge production has a big problem of waste and environmental pollution.
Because in the beer industry, water consumption is too much. From 4 L to 10 L of water
is consumed and 8-12 L of wastewater is produced as a result of the production of 1L
beer. Wastewater characteristics and pollution loading rate depend on technology, raw
material, and amount of water. In general,the composition of wastewater is
high BODs values , nitrogen and high-protein substances. So various methods for waste
minimization, waste assessment and re-use are under investigation. The aim of this study
is re-use and energy recovery from beer industry wastewater.

Membrane process was chosen to investigate the performance of wastewater
treatment with ultrafiltration and nanofiltration membranes due to low energy
consumption, continuous operation and high-purity product specialities. For energy
recovery, Microbial fuel cell (MFC) was chosen which is a bio-electrochemical system that
allows to harvest the biomass directly in the form of electricity via catalytic reaction of
microorganisms, for evaluation of electricity production from beer industry wastewater.
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Pestisit; mantarlari, bakteri, yumusakcalari, nematodlari ve yabancil otlari
oldurtcu olan zirai ilaclarin genel adidir. Pestisitler, topraklara; ya dogrudan dogruya
tohumla beraber ya da bitkilerin filizlenmesinden sonra, tarim makinalariyla topraga
karistirilarak veya havadan puskurtilerek uygulanmaktadir. Bu uygulama sonucu, toprak,
birtakim mikrokirleticilere maruz kalmaktadir. Bu sahada gerekli tedbirlerin alinmamasi
halinde bu tip mikrokirleticilerin dodadaki kalintilari, dogal slre¢de bioakimiulasyona
ugrayarak; Tuketilen gida Urdnleri vasitasiyla direkt olarak bir ¢ok canl (besin zinciri
halkasinda yer alan) ile beraber buradan insana kadar uzanan ve blyUk oranda saglik
sorunlarina yol agan bir tehlikenin varligi s6z konusu olmaktadir.

Yapilacak olan ¢alismada zirai alanda; ilaglama 6ncesi, ilaglama yapildigi gin ve
bunu takiben her iki ayda bir olmak Uzere bir yil boyunca alinan toprak 6rneklerinde
pestisit kalintilarinin konsantrasyonlari belirlenip, dogal surecteki degisimi izlenecektir.
Bdylece, beirlenen tarim alaninda dogal stireg igerisinde pestisitteki azalma belirlenmis
olacaktir. Arazi ¢alismasindan sonra belirlenen mikrokirletici tir  ve
miktarlari(konsantrasyonlari)) g6z ©6ntne alinarak laboratuar &lgekli bir ¢alisma
gerceklestirilecektir. Pestisit uygulamasi yapilan tarim arazisinden izole edilen
bakterilerden hazirlanan bakteri kiltlr solUsyonlari, araziden alinarak saksilara konulmusg
ve pestisit ilavesi yapiimig(arazide uygulanan pestisit miktarina uygun olacak sekilde)
olan toprak &rneklerine uygulanmasi(iki farkli bakteri sollisyonu konsantrasyonda)
suretiyle bir yillik izleme yapilacaktir. Yapilan laboratuar galismasindaki iziemede iki ayda
bir her saksidaki pestisit miktarlari belilenecektir. Bu uygulama ile dogdal surecteki
pestisin azalmasi ile laboratuar &lgekli ¢alismada uygulanan bakteri solusyonu
uygulamasinin(asilama) pestisit azalmasindaki etkisi ortaya konmus olacaktir.

Bu galisma, Trakya bolgesinde, Aycicegi yetistirilen zirai alanda pestisit tlri
olarak kullanilan herbisit tlrlerinde gerceklestirilecektir.
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SUMMARY

Pesticide; fungi, bacteria, mollusks, nematodes, exotic grasses is the general
name of lethal pesticides. Pesticides which can be included directly either soil or together
with seeds, then after the sprouting of plants soil is mixed agricultural machines, or air is
applied by spraying. Result of this application, the soil, the receiving water environment,
groundwater is exposed to this type of micropollutant. To take measures in this field
nature of this type of micropollutant from the ruins of a hazard to human nature suffers in
the process can be mentioned of bioaccumulation.

The concantrations of pesticide residuals of the soil samples from the
determinated stations which are taken before applying the pesticides to the field, applied
day and every two months in the year are will be monitored for one year. By this way,
decreasing of the pesticides at the natural period will be determined. After the land study,
bench scaletest will be executed by taking into account the species and
quantity(concantration)of these determinated micropollutants. The culture solutions which
are prepared from the izolated solutions from pesticide applied agricultural land will be
taken from the agricultural land and settled to the pots and the pesticides will be applied
(about for the real pesticide consantration that applied to the land)to the soil samples(at
two different bacteria solution concantrations) and monitored them for one year.The
pesticide concantration will be determined at all of the pots per two months a day at the
laboratory scale study.

This experiment will be done about herbicides which is a kind of pesticide at an
agricultural area for sunflower growing.
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ARITMA CAMURU NiHAi URUNUNUN DUZENLI DEPOLAMA SAHALARI NiHAI
ORTU TABAKASINDA KiL VEYA TOPRAKLA BIRLIKTE KULLANILABILIRLIGININ
ARASTIRILMASI

Yrd. Dog¢. Dr. Gamze VARANK

Prof. Dr. Ahmet Demir, Yrd. Dog. Dr. M. Sinan Bilgili, Yrd. Dog. Dr. Siikrii Ozgoban,
Ars. Gor. Elif Sekman, Arg. Gor. Selin Top, Ars. Gor. Hanife Sari, Ars. Gor. Senem Yazici
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Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bu ¢alismanin amaci, aritma ¢amurlari kuru Urininin dizenli depolama sahalari
nihai ortl tabakalarinda kil veya toprak ile beraber kullanilabilirliginin arastiriimasidir.
Calisma kapsaminda gecirimsiz kil tabakasi olarak montmorillonit, bentonit, kaolin ve
sepiyolit kullanilacak ve bu kil ve toprak tabakaya farkli oranlarda aritma ¢amuru kuru
arinu ilave edilecektir. Nihai orti sistemi gegirimsizlik tabakasi olarak hazirlanan
karisimlarin fiziksel, mekanik, fiziko-kimyasal &zellikleri belilenecektir. Calismada
kullanilan montmorillonit, bentonit, kaolen, sepiyolit killer, toprak ve aritma ¢amuru kuru
ariinindn karakterizasyonu, menorolojik yapilari tespit edilecektir. Elde edilen sonuglar
literatur ve kati atik kontrol ydnetmeligi ile karsilastirilarak karisim malzemelerin nihai ortu
tabakalarinda kullanilabilirligi incelenecektir. Kati atik dizenli depo sahalari nihai 6rti
sistemlerinde kullanilabilecek en uygun karisim veya karisimlar belirlenerek, laboratuar
Olcekli reaktoérlerde nihai orti sistemi olarak yerlestirilecek ve yagmur suyunun bu
tabakalardan gegcisi izlenecektir. Nihai bir atik olan aritma ¢amuru kuru GrinG bdylece
dlzenli depo sahalari nihai 6rtu sistemlerinde degerlendirilmis olacaktir.

SUMMARY

The aim of this sudy is to investigate the utilization of sewage sludge end product
with caly or soil in solid waste landfills final layer systems. In the study; monttmorillonite,
bentonite, kaolen and sepiolite will bw used as clay layer. Sewage sludge end product will
be added to clay and/or soil layers in different ratios. Physical, mechanical and phsico-
chemical properties of mixtures will be determined. Additionally the materials
(monttmorillonite, bentonite, kaolen, sepiolite, soil, sewage sludge end product) will be
characterized and minerological properties of the materials will be identified. The results
obtained will be compared with literature and solid waste control legislation to examine
the utility of sewage sludge end product in final layer systems. In the end of the study the
most appropriate mixture or mixtures will be determined and used as final layer in
laoratuar-scale reactors. Transport of rain water through these layers will be monitored.
Finally sewage sludge end product will be assessed in solid waste landfill final layer
systems.
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YILDIZ TEKNIK UNiVER$iTES_i _SABiT GNSS ISTASYONUNUN KURULMASI,
VERILERININ ANALIZI VE SUNUMU

Dog. Dr. Engin GULAL
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OZET

Global Navigasyon Uydu Sistemlerinin (GNSS) hayatimiza girmesiyle birlikte,
glinimuzde jeodezik amacli konum belirleme ¢alismalari hizli ve yiksek dogrulukla
yapilabilmektedir. GNSS ile ylksek dogruluklu sonuglar elde edebilmek icin bagil konum
belireme ydntemiyle, en az iki GNSS alicisi kullanilarak dlgim yapilmasi gerekmektedir.
Gerek dinya genelinde ve gerekse Ulkemizde sabit GPS istasyonlarinin faaliyete
gecmesi ile birlikte bu zorunluluk ortadan kalkmis ve tek bir alici ile bagil konum
belirleyebilmek ve ylksek dogrulukla sonuglar elde edebilmek mimkin olmustur.

Ozellikle, yerkabugu hareketlerinin belirlenmesi, temel jeodezik aglarin kurularak
yasatilmasinin saglanmasi, global anlamda referans koordinat sisteminin olusturulmasi,
anlik olarak, gercek zamanli kinematik (RTK) konum belirleme icin dizeltme verilerinin
saglanmasi gibi amaclarda kullanilan sabit GNSS istasyonlari giinimuzde olduk¢a dnem
kazanmistir.

Bu proje kapsaminda, Yildiz Teknik Universitesi, Harita Mihendisligi Balimi
blnyesinde, jeodezik calismalar icin blylk katki saglayacak olan bir adet sabit GNSS
istasyonu kurulmasi amaclanmaktadir. Kurulmasi planlanan bu istasyon ile slrekli
g6zlem yapilarak GNSS verilerinin toplanmasi, 24 saatlik paketler halinde toplanan bu
verilerin degerlendiriimesi, zaman serileri analizlerinin yapilmasi ve istasyonun
stabilizasyon c¢alismalarinin tamamlanmasinin ardindan, s6z konusu istasyonun
Uluslararasi GNSS Servisi (IGS) blnyesine dahil edilmesi amaglanmaktadir. Bununla
birlikte gercek zamanl duzeltme verilerinin istasyon tarafindan yayinlanmasinin
saglanarak, YTU Harita Mihendisligi Boélimi tarafindan ydiritilen egitim-6gretim
calismalari ile akademik arastirmalarda kullaniimak tzere, Davutpasa kampusu ve yakin
cevresine internet Uzerinden dlzeltme verilerinin yayinlanarak RTK konum belirleme
uygulamalarina destek olusturmasi amaglanmaktadir. Universitemiz envanterinde
bulunmayan bu dézelliklerdeki GNSS alicisinin temin edilebilmesi durumunda sabit GNSS
istasyonu kurulabilecedi gibi anlik RTK dizeltme verileri de yayinlanabilecektir
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SUMMARY

Recently geodetic positioning applications can be executed rapidly and precisely
by means of Global Navigation and Satellite Systems (GNSS). Relative positioning
method by using at least two GNSS receiver is necessary for achieving the high precision
results. Since the permanent GNSS stations have been activated relative positioning and
achieving the high precision results are possible by using only one GNSS receiver.

Permanent GNSS stations have many important purposes. These are;
establishing and updating the basic geodetic networks, determining the reference
coordinate systems globally, supplying the correction data for real time kinematic (RTK)
positioning applications.

In the scope of this project, establishing a permanent GNSS station which is
useful for geodetic applications at Yildiz Technical University, Department of Geomatic
Engineering is aimed. By means of this permanent station, GNSS data can be collected
continuously. This data can be processed and by analyzing the time series of data
stabilization of the station can be ensured. Finally, incorporating the station to the IGS
organization is aimed. Besides, correction data for RTK application will be broadcasted
around Davutpasa campus. This data can be used in education and academic purposes.
GNSS receiver for these purposes does not exist in the inventory of our university. If such
a GNSS receiver can be provided establishment of permanent GNSS station and
broadcasting the correction data for RTK positioning applications will be possible.
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23 EKiM 2011(MW=7.2) VAN DEPREMi SONRASI OLUSAN KABUK
DEFORMASYONLARININ GPS YONTEMIYLE ARASTIRILMASI

Dog. Dr. Ugur DOGAN

DOC. Dr. Semih ERGINTAV, Dog. Dr. Ziyadin GAKIR, Dr. Rahsan CAKMAK,
Aras. Gor. Deniz OZ, Dr. Robert REILINGER
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Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02
OZET

23 Ekim 2011 tarihinde M,= 7.2 buyukliginde beklenmedik bir depremin
meydana geldigi Van bdlgesinde deprem tehlikesinin tanimlanmasi ve 6zellikle GPS
(Global Positioning System) glincel uydu dlgme teknidi ile bélgenin izlenmesi blylk énem
kazanmistir. Daha 6nceden bdlgenin tektonigi ile ilgili GPS kaynakh jeodezik arastirma,
bdlgedeki yatay hiz alani ve gerinim birikimi konusunda yeterli bir bilgi bulunmamaktadir.

Bu projenin amaci, GPS oélgmeleri yaparak Van ve ¢evresinde kabuk deformasyonlarina
yonelik anomalileri saptamaya calismak ve elde edilen bulgularin bdlgedeki deprem
tehlikesi ile iligkilerini ortaya koymaktir. Elde edilen GPS dlgcim sonugclari elastik yer
degistirme yontemiyle modellenerek yillik bdlgesel gerilme birikimi, asismik kayma hizi,
derine dogru degisimi ve fayin kittlenme derinligi hesap edilecektir. Elde edilen bu
parametreler statik Coulomb gerilme analizlerinde girdi olarak kullanilip bolgedeki gerilme
birikimleri hesap edilecektir. Bdylece, bdlgenin yerkabugu yapisi ile ilgili ayrintil bilgi elde
edilmis olacak, bolgedeki fay sistemlerinin bdlgesel Olgekte detay 6zellikleri
belirlenebilecek ve deprem tehlikesi tanimlanmaya ydnelik adimlar atiimig olacaktir.

SUMMARY

An unexpected earthquake occurred on October 23, 2011 (Mw 7.2) in the Van
region. Therefore, the identification of an earthquake hazard and the monitoring of the
region by GPS (Global Positioning System) that is a satellite measurement technique
have been an important task. There are no satisfactory information about GPS related
geodetic studies on the tectonics of the region and the horizontal velocity field and strain
accumulation of the region.
This project aims to determine the anomalies about the crustal deformations by GPS
measurements in the Van region and the findings will be used in connection with the
earthquake hazards in the region. The velocity field obtained from GPS will be modelled
using elastic dislocations to deduce stress accumulation, creep rate, its along-strike/-dip
distribution and locking depths. The fault parameters obtained from modelling and GPS
measurements will be used in Coulomb stress calculations to map not only the static
stress accumulation due to the secular plate motions but also the local stress anomalies
due to surface creep. Consequently, detailed information about the crustal structure and
properties of the fault systems of the region will be obtained in order to use in defining of
such an earthquake hazard.
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MODELLEMESINE YONELIK YENi BiR YONTEM
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GunUmuzde bilgisayarli tomografi (CT), manyetik rezonans goérintileme (MRI) ile
insan viucudunun igiyle ilgili bilgiler iki boyutlu ve G¢ boyutlu (3B) toplanabilmekte,
meydana gelen degisiklikler belirlenebilmekte, tani ve tedavide bu sistemler yaygin olarak
kullaniimaktadir.

Vicudun iginin U¢ boyutlu modellemesi gibi, dis ylzeyinin de U¢ boyutlu
modellenmesi glinimuizde gerek tip gerekse endustri alaninda énemli bir gereksinim
haline gelmistir. insan viicudu ve yiiziiniin 3B modellenmesi ile tip alaninda; dermatolojik
operasyonlarin planlanmasi ve takibi, beslenme bozukluklarina baglh vicut seklinde
olusan deformasyonlarin belirlenmesi ve tedavinin zamansal olarak izlenmesi, estetik
cerrahide operasyon planlamasi ve operasyon 6ncesi sonrasi degisimin izlenmesi, engelli
hastalar igin mevcut durumun 3B belirlenerek en uygun protez tasariminin yapilmasi,
sporcularin vicut yapilarinin zamansal olarak analiz edilerek gerekli idman ya da
beslenme onerilerinde bulunulmasi sorunlarina ¢d6zim bulunabilmektedir. Endustriyel
alanda 6zellikle film endustrisinde karakter yaratma ve animasyonlarin hazilanmasinda,
giyim sektoériinde beden élgllerinin hizli alinmasinda kullaniimaktadir.

Dinyada insan vicudunun ve ylGzinin modellenmesinde kullanilan Gg farkli
sistem bulunmaktadir. Bunlar lazer tarama teknigini kullanan vicut tarayicilar, optik lazer
tarayicilar ve fotogrametrik sistemlerdir. Fakat s6z konusu UrUnlerin satis degerleri
35000%$-500000% arasinda degismektedir.

Proje kapsaminda insan vicudunu ve yuzinid otomatik olarak UG¢ boyutlu
modelleyen fotogrametrik bir sistem ve algoritma geligtirilecektir. Proje; proje ekibinin
mevcut deneyimlerinden yola ¢ikilarak hazirlanmistir. Gelistirilen algoritma proje ekibi
tarafindan Microsoft. NET ortaminda kodlanacaktir.

Algoritma ile fotogrametrinin en énemli konularindan biri olan ilinti operatérleri ile
ilgili yeni bir yaklagim geligtirilecektir. insan viicudu ve yiiziinin 3B modellenmesinde
kullanilmak Gzere 6zgun ilinti operatdru gelistiriimis olacaktir. Coklu kamera sisteminden
elde edilen goéruntilerin tam otomatik degerlendiriimesi sonucu insan vicudu ve ylzlne
ait nokta bulutu olusturulacaktir. Nokta bulutlarindan insan vicudu ve yuzinin kati
modellenmesi igin agik kaynak kodlu NURBS kitiphanesinden yararlanarak 3B
modelleme gergeklestirilecektir.

Proje tamamlandidinda ulkemizin kendi 6z kaynaklari kullanilarak dunyadaki
emsalleriyle kiyaslamayacak kadar ucuz, onlarla ayni hiz ve dogrulukta insan vicudu ve
yuzindn 3B modellenmesinde ¢ok amagli kullanilabilecek bir sistem ve 6zgln algoritma-
yazilimdan olusan prototip gelistiriimis olacaktir.
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SUMMARY

Nowadays, computed tomography systems (CT), magnetic resonance imaging
(MRI) systems provide three dimensional (3D) internal human body models in 3D. Also
these systems have a broad range of usage to detect changes of internal human body for
diagnostic and treatment purposes.

As well as internal human body modeling in 3D, the external 3D modeling of
human body is becoming very important task in medical and industrial sector. The 3D
modeling of external human body can be used in medicine for planning and following of
dermatological operations, determining human body’s anomalies and temporal observing
of the treatment, operation planning for an aesthetic surgery helping to determine
changes before and after operation, determining the body shape in 3D of disabled people
for prosthesis designing purposes, 3D body analyzing of sportsman for additional training
or nutrition suggestions. In industrial segment, especially in movie industry, 3D human
body modeling can be used for movie character creation and animation design. In
clothing industry it can be used for fast measurement of body size.

In general, there are main three commercial 3D human body modeling systems in
the world. These are: (i) body scanners which are based on laser scanning system, (ii)
optical laser scanning systems, (iii) photogrammetric systems. But their prices vary in
range of 35,000 $-500,000 $.

In the presented project, a photogrammetric system and a new method will be
developed for 3D human body and face modeling. This project has been prepared using
solely the expertise of the project team. The developed algorithm will be coded in
Microsoft .NET platform by the project team.

The developed algorithm will offer a new approach for interest operators which
are very important issue of photogrammetry. In this project, new interest operators will be
developed for 3D human body and face modeling. The 3D point cloud of human body and
face will be created after processing multiple images. 3D solid model of human body and
face will be created also by using open source NURBS library.

After completion of the presented project, a unique 3D human body and face
modeling system and algorithm will be developed by using local human resources. The
developed system will be significantly cheaper than the similar commercial systems, but
will have the same accuracy and efficiency.
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OZET

Tarkiye’nin sahip oldugu linyitler yiksek nem oranina sahiptir. Bu oran havza
ve mevsimsel olarak farklilik géstermekle birlikte yaklasik olarak yizde 15 ile 50 arasinda
degdismektedir. Yuksek nem orani bu kdmurlerin kullanildigi yerlerde verimsiz yanma
basta olmak iizere birgok isletme problemine yol agmaktadir. Ornegin, termik santrallerde
kullanilan linyitlerin yuksek nem oranina sahip olmasi degirmenlerin kapasitelerinin
dismesi ya da devre disi kalmasli, kazanda yanma bdlgesinin degismesi ve verim kaybi
gibi 6nemli isletme problemlerine neden olmaktadir. Bu problemler de bakim
masraflarinin, yakit tiketiminin ve cevreye atilan emisyonlarin artmasina ve santral
emreamadeliginin ve performansinin digsmesine neden olmaktadir. Bu ¢alismanin amaci,
yuksek neme sahip farkl 6zelliklerdeki linyitlerin kurutma 6zelliklerinin belirlenmesidir. Bu
amagla deney sistemi olusturulacaktir. Deneysel calismalarla kémuUrin kurutulmasini
etkileyen parametreler (sicaklik, akiskan hizi, kurutma havasinin nemi, kdmur boyutu vb.)
incelenecektir. Deneysel galismalardan sonra elde edilen sonuglara uygun matematiksel
model geligtirilecektir. Gelistirilen matematiksel model sayesinde analizi yapilan kémurler
icin kurutma sistemi tasarimi yapilabilecektir.

SUMMARY

Turkey's lignites have high humidity rate. This rate varies approximately between
15 and 50 percent. The coal with high humidity rate causes many problems where it is
used: inefficient burning of coal, process problems, etc. For example, the high moisture
content of lignite used in thermal power plants leads to fall or disable of the capacity of
the mills, decrease of boiler efficiency and many other important problems. These
problems result in increase of the costs and emissions, and decrease of the plant
performance. The aim of this study is determination of the drying characteristics of the
lignites with different properties and high humidity. For this purpose, an experimental
system will be established. The effective parameters on drying will be investigated. Then
the obtained results of experiments will be used to get a mathematical model. Finally,
model will be used in planning to develop a real world lignite drying system.
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OZET

Uygun Kkarakteristikleri sayesinde bircok sektorde kullanilabilen magnezyum
alagimlari, 6zellikle otomotiv, havacilik ve elektronik sektoériinde hafifligi ve dayanimi
dolayisiyla tercih edilmektedir. Magnezyum alasimlarinin basingli dékima, magnezyum
endustrisi icinde en hizli buylyen ve global dlgcekte en ¢ok gelisen segment olmustur.
Basingli dokim, ergimis magnezyumu tam Ol¢iide ve sorunsuz bir sekilde, mimkun olan
en kisa g¢evrim suresinde, istenilen forma donustirme konusunda benzersiz bir yetenege
sahiptir. Ancak Ulkemizde basin¢l dokim ydntemiyle magnezyum alasimlarindan mamdl
Uretimi yapan kurulu bir isletme bulunmamaktadir. Bu konudaki bilgi ve tecribe
eksikliginden dolay! sanayimiz, bu sektérden uzak durmakta ve dinyada yaygin olarak
kullanilan ve avantajli 6zelliklere sahip olan bir metalin Urlnlerinden ancak ithalat yolu ile
yararlanabilmektedir.

Basingli dokim hassas bir ydntem olmasina ragmen, parga kalitesini ve mekanik
Ozellikleri etkileyen birgcok faktdor bulunmaktadir. Bu faktoérler, parca ve kalip
konstriksiyonu ile gesitli proses parametreleridir. D6kim islemi esnasinda yanlis segilen
proses parametreleri, dogru tasarlanmis pargalarin bile hatali ve kéti mekanik 6zelliklere
sahip olacak sekilde Uretilmesine sebep olabilmektedir. Proses parametrelerini; dokim ve
kalip sicakliklari, kalip dolum suresi, piston ve meme giris hizlari, enjeksiyon basinci ve
katilasma sirasinda uygulanan sikistirma (Gtileme) basinci olusturmaktadir. Proses
parametreleri; parga kalitesine, mekanik 6zelliklere ve dolayisiyla hata olusumuna etki
eden unsurlarin basinda yer almaktadir. iyi mekanik ézelliklere sahip, diisiik poroziteli ve
hatasiz pargalar Uretmek igin proses parametrelerinin en uygun sekilde secilmesi
gerekmektedir.

Proje kapsaminda yapilacak deneysel ¢alismalar ile; magnezyum alasimlarindan basingli
doékim yodntemiyle yiksek kalitede ve sorunsuz bir sekilde parca imal edebilmek igin,
Uretim surecinde uygulanmasi gereken optimum proses parametreleri belirlenebilecektir.
Elde edilen bu bilginin Ulke sanayine ve literatiire kazandiriimasi en énemli hedefimizdir.
Bu doktora tezi ve projesi, magnezyum alasimlarinin basingli dékimi konusunda ¢alisan
arastirmacilara ve imalatgilara rehber niteligi tagsimasi yénlyle dnem kazanirsa, amacina
ulasmis olacaktir.
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SUMMARY

Magnesium alloys have been used and preferred in many sectors, especially in
automotive, aerospace and electronic industries with its appropriate characteristics like
lightness and strength. High pressure die casting of magnesium alloys has been the
fastest grown up and the most globally developed section in magnesium industry. High
pressure die casting has a unique ability to transform the molten magnesium into an
accurately dimensioned form in the shortest possible cycle time without any problem.
However, there isn't any manufacturer engaged in pressure die casting of magnesium
alloys products in Turkey. Due to the lack of experience and knowledge in this area, our
industry is keeping away from this sector thus can not be benefited from this metal that is
widely used around the world by importation.

Although high pressure die casting is a very precision process; there are many effective
factors on the product quality and mechanical properties to be considered well. These
factors consist of the casting part and die construction and the various process
parameters. Wrong selection of the process parameters for the casting operation can
cause low mechanical property casting parts even they have perfect design features. The
process parameters consist of casting and die temperatures, filling time of the die,
plunger and gate velocities, injection and intensification pressures. These process
parameters are the most important factors that are effective on the casting quality,
strength of products and account of defect formation. For casting products which have
better mechanical properties, low porosity content and perfect features; the optimum
process parameters should be determined.

The optimum process parameters of the die casting of magnesium alloys can be
determined precisely by the experimental works of this project. The most important goal is
to give the obtained information as knowledge to the literature and to the industry. This
PhD thesis and the project will be reached its purposes only when it could guide to the
researchers and the manufacturers working in the field of the die casting of magnesium
alloys.

325



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-06-01-YL01

DIESEL MOTORUNDA MOTORIN VE LPG YAKITLARININ BiRLIKTE
KULLANILMANIN DENEYSEL ARASTIRILMASI

Yrd. Dog. Dr. Alptekin ERGENG
Yilksek Lisans Ogrencisi Deniz Ozde KOCA
Makine Fakdiltesi-Makine Mihendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

LPG, emisyonlari agisindan cevresel avantajlar sunmasi ve birim fiyatinin daha
ucuz olmasi sebebi ile gin gectikce Ulkemizde daha da gekici hale gelmektedir. Bu
konuda gerek yakit gerekse yakma sistemi satisi yapan tim firmalar pazardaki paylarini
artirmak igin gesitli ar-ge calismalar yapmaktadirlar. Ginimuzde Benzinli araglarda LPG
kullaniminin daha c¢ok eski araclara yonelmesi ve Diesel motor yakiti motorininde
fiyatindaki asin artis, LPG sistemi Ureten firmalari Diesel motorunda LPG kullanimi
konusuna yoneltmistir. Konu ile ilgili yapilan ¢alismalar incelendiginde, LPG yakitinin
performansta bir miktar diistise neden oldugu gérilmektedir. Bu noktadan hareketle, LPG
yakiti ile Diesel yakitinin uygun oranda karigtiriimasi ile bu dugslisin minimuma
indirilebilecedi duslnulmektedir. GuUnimuzde kullanilan elektronik kontrolli bir Diesel
puskurtme sisteminde puskurtme avansi, puskirtme slresi icersinde zamana bagh yakit
miktari ve farkli enjetorler kullanilarak degisken dolgu yapisi olusturularak performans ve
emisyon yénunden optimum noktalar tespit edilecektir. Yapilacak deneyler sonucunda,
Diesel motorunda en uygun LPG-motorin karisim orani tespit edilerek optimum nokta
belirlenecektir
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SUMMARY

By the day, LPG becomes more attractive in our country because of provides
environmental benefits in terms of emissions and unit price of it is less expensive. At that
time; all the companies, engaged in the sale of fuel and combustion system to increase
their share of the market make the various R & D studies. Nowadays, the use of LPG in
gasoline vehicles turn to old vehicles and excessively increase the price of the diesel
motor fuel diesel fuel, producing the LPG system companies have forced the issue of
the use of LPG at diesel engine. Studies on this subject is examined, is seen to cause a
slight decrease in performance of LPG fuel. From this point on, this decline is considered
to download minimum about Diesel fuel with LPG fuel by mixing the appropriate ratio.
The injection advance in used today an electronically-controlled diesel injection system,
using the time-dependent fuel quantity and different injectors in injection duration,
creating a variable fill structure in terms of performance and emissions will be determined
optimum points. As a result of tests to be performed, by determining the most suitable
LPG-diesel fuel mixing ratio in diesel engine and the optimum point will be determined
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Proje No: 2012-06-01-KAP01

KESICi TAKIM uc GE__OMETRiLERiNiN_ U¢ BOYUTLU MODERN OLCME TEKNIGI
METOTLARI ILE YUKSEK HASSASIYETTE TESPITI VE IS PARCASI YUZEY
DOKUSUNA ETKILERININ ARASTIRILMASI

Yrd. Dog. Dr. Anil AKDOGAN
Prof. Dr. Numan DURAKBASA, Aras.Gor.Asli GUNAY, Arag. Gér. Ali Serdar VANLI
Makine Fakdiiltesi, Makine MUiihendisligi Bolimi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

isletmelerde kalite giivencesi politikalari, yiksek kalitedeki Uriinleri ve teknik
destegi musteriye saglamayi garanti etmek adina kurulmaktadir. Bu amaglarla, 6zellikle
proses i¢ci muayeneler 1ISO 9001 Kalite Yonetim Sistemi taleplerini kargilamak icin
Uretimin her seviyesini kapsamalidir. Son zamanlardaki gelismelere ragmen, kesici takim
geometrilerinin ve geometrilerde kullanimla meydana gelen degisimlerin neden oldugu
mekanizmalar heniiz tam olarak anlasilabilmis veya hassas olarak tahmin edilebilecek
duruma gelmis degildir. Bu yuzden, takim asinma davranisinin yeterli karakterizasyonu
ve bu hususta etkin faktorlerin tanimlanmasi, takimin kullanim édmrinu belirlemek ve ayni
zamanda takim aginmasini geciktirmek igin hayati 6nem tagimaktadir. imalatlari sirasinda
verilen ve kullanimlar sirasinda degdisen kesici takimlarin u¢ geometrileri ve 6zellikle de
u¢ radyuslari, islenen parganin ylzey uygunluklarini dogrudan etkilemektedir. Bu
bakimdan takim geometrilerinin ve kullanim sirasinda degisimlerinin mikro ve nano
hassasiyette en yaklasik olarak tespit edilebilmesi biyuk bir 6nem arz etmektedir. Mevcut
konuda, G¢ boyutlu 6lgme ve goérintileme sistemleri ile yapilan ¢alismalar, yalnizca bu
amaclarla sinirli kalmamakta, ayni zamanda asinmis takim uclarinin édmur tespitine de
dogrudan hizmet etmektedir.

is parcalarinin yiizeyleri, cevre ile kati parga arasindaki sinirlari ortaya
koymaktadir. Fiziksel mevcudiyet olarak yizeyler, geometri ve purizlUlik gibi birgok
Ozellige sahiptir. Gergek ylzey geometrileri, (¢ boyutlu ve topografya olarak adlandirilan
detayli  karakteristiklerdir. Muhendislikte topografya, bir ylzeyin temel dis
karakteristiklerini gdstermektedir. Bu nedenle, ylzey topografyasinin ylksek hassasiyette
ve U¢ boyutlu olarak belirlenmesi, ylzey performansi ve ylzey topografya dlglimlerinin
fonksiyonel analizi ve kesin tahminleri acilarindan oldukc¢a énemlidir.

Mevcut calismalarin ¢codu, talagli imalat parametrelerinden kesme hizi, ilerleme,
kesme derinligi, takim geometrisi ve cesitli kaplamalarin, islenen parcanin ylzey
partzlalugine etkilerinin iki boyutlu olarak tespiti Gzerinedir. Takim geometrilerinden,
isleme parametresi olarak en etkili olan, kesici takim u¢ radyusunun; yizey dokusu ve
topografyasi Gzerindeki etkilerinin (¢ boyutlu olarak tespit edildigi ¢galismalarin sayisi ise
sinirlidir.
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Bu proje galismasi ile; secilen sert metal freze takim geometrilerinin, imalat ertesi
ve kullanim periyotlari sonrasi durumlari; boyutsal, sekilsel ve konumsal sapmalar olarak
modern ve hassas 6lgme teknigi metot ve cihazlari ile ¢ boyutlu olarak tespit edilecek,
ilaveten is parcgalarinin ylzey uygunluklari da benzer ydntemlerle arastirilacaktir.
Deneysel arastirmalar ile 6zel olarak, is pargalarinin ylzey fonksiyonlari tzerine énemli
etkileri olan ve Uzerinde sinirli sayida galismanin gergeklestirildigi, kesici takim ug
radyuslarinin da modern dlgme teknigi metotlan ve cihazlar ile tespit edilmesi ¢calismalari
yurutulecektir. Proje, 6lgme teknigi verilerini kullanarak, kesici takim geometrileri ile
segilen ylzey pUrizlUlik parametreleri arasinda ylksek dogrulukta matematiksel
modeller olusturmaya yoneliktir.

SUMMARY

Quiality assurance policies are used by many various companies to provide for
clients high qualified products and technical support. Thus, in-process inspections should
include all steps of production to meet the demands of ISO 9001 Quality Management
System Standards. Despite of recent developments, it's unknown that what causes
cutting tool geometries deformations incurring by over usage and not possible to
accurately estimate yet. Indicating this causes have a vital importance to retard the tool
deformations and to determine tool life accurately.

Cutting tool geometry and tool edge radius have a direct effect to the workpiece
surface characterization. This geometry is given to the tool in manufacturing step and it
changes while it is machining the workpiece. In this regard, to indicate accurately this
changes and geometry in micro and nano scales is really important.

The current issue, 3D measurement and imaging systems studies, are not limited
to only those purposes, they also serve to the purpose of indicating tool life which
deformed by machining. In addition, a surface, which belongs to a solid, is a boundary
between the environment and the solid part. Surface, as a physical presence, has many
features such as geometry and roughness. Surface geometries are called three-
dimensional and topographic characteristics. Therefore, the surface topography and
three-dimensional high-precision determination of the surface topography and surface
measurements of the performance is very important in terms of functional analysis and
precise estimates.

Most of the existing studies have searched on manufacturing parameters such as
cutting speed, feed, depth of cut, tool geometry, and various coatings, to indicate effects
of surface roughness of the machined part in two-dimensional. Limited number of studies
searched in three dimensional profiles.

The purpose of this study is indicating the selected metal milling tools geometries,
their changes after milling processes and the following conditions after usage; as
dimensional, form and positional deviations with modern, precise measurement
techniques and methods. In addition to this purpose the appropriateness of the work
pieces will be investigated with similar methods.

Specially, with this experimental research, the cutting edge radius geometry will
be indicated with modern 3D dimensional methods. These geometries have significant
effects on surface topography and there are limited numbers of studies. This project is
aimed to determine at high accuracy mathematical models between the selected surface
roughness parameters and cutting tool geometry by using the measuring techniques
data.
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Proje No: 2012-06-01-KAP02

DIESEL MOTORUNDA PUSK!]RTI\_IIE_ PARAMETRELERININ iS VE NOX EMiSYONU
UZERINE ETKILERININ DENEYSEL ARASTIRILMASI

Yrd. Dog. Dr. Alp Tekin ERGENC
Yrd.Dog¢.Dr. Ali Fuat ERGENG, Dr. Burak OLGUN, Muh. Fatih RAVALI
Makine Fakdiltesi, Makine Mihendisligi Boélimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Dizel motorlarinda yanmanin iyilestirilebilmesi dogrudan karisimin teskili ile
ilgilidir. Dizel motorlarinda karisimin tegkili; yakitin zerrelere ayrilarak, silindirdeki hava ile
iyi bir yanma saglayacak sekilde karismasi ile saglanmaktadir. Bununla birlikte,
puskirtmenin baslangici-bitisi, pluskirtme sulresi, puskirtme basinci, puskirtme demeti
sayisl gibi puskirtme sistemi parametreleri yanma prosesini ve karisim olusumunu
etkilemektedir. Bu baglamda yakit puskirtme sistemlerinin karisim teskilindeki énemi de
g6z 6nune alindiginda, alternatif yakit calismalari ve emisyon iyilestirme calismalarinda
ancak yakit sevkinin kontrol edilebildigdi bir motor kullanilabilir.

Yakit puskurtme suresi krank acisi olarak yanmanin baglama zamanini belirler. Yakit
puskurtme suresi, iceri alinan havanin durumunun degisimini ve tutusma gecikmesi
suresinin degisimini etkilemektedir. Dizel motorlarinda, yakit puskirtme miktari ve
puskirtme zamani, mekanik puskirtme pompasi yerine ortak hat puskurtme sistemleri ile
daha etkili ve esnek bigimde kontrol edilebilmektedir. Ortak hat puskirtme sistemlerinde
kullanilan kontrolér, gesitli sensdrlerden gelen verileri isleyerek, enjektdrlere uygulanacak
olan akimin suresi ile zamanlamasini kontrol eder ve optimum ¢alisma noktasini belirler.
Diesel motorunda yakitin fazlaliginin isli calismaya neden oldugu ve silindir icindeki asiri
yuksek sicakliginda NOx emisyonunun arttiricisi oldugu g6z o6nune alindidinda,
gergeklestirilecek bu c¢alisma ile silindire puskartilen yakitin, plUskirtme avansi ve
puskirtme karakteri degistirilerek bu parametrelerin is ile NOx iizerine etkileri
irdelenecektir.
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SUMMARY

Improvements of combustion in diesel engines is directly related to the
combustion of the mixture formation. Mixture formation in diesel engines is provided with
separating the fuel into the particles and mixing with the air in the cylinder as such that a
good combustion occurred. In addition, the combustion process and mixture of formation
are affected by injection system parameters such as start and finish of the injection,
injection time, injection pressure, injection beam and number...etc. In this context, given
the importance of mixture formation in fuel injection systems, an engine that controls the
fuel feed can be used in alternative fuels and emission treatment studies.

The fuel injection duration determines the start time of combustion as crank angle. Fuel
injection duration affects the status change of the intake air and the change of ignition
delay time of the combustion. The injection of the fuel quantity and duration can be
controlled more effectively and tolerantly with the common rail injection system than using
mechanical injection pump in diesel engines. Controller used in the common rail injection
system controls the time and duration of the current applied to the injectors by processing
the data received from a variety of sensors and optimizes the operating point.

Taking into consideration the sooty running of diesel engines caused by excessive fuel
and an increase in NOx emissions by high temperature inside the cylinder, the effects of
these parameters on soot and NOx by changing the prelimenary injection and injection
characteristics on the injected fuel into the cylinder will be discussed in this study.
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Proje No: 2012-06-01-KAP03

HAREKETLI YUKE MARUZ _KiRi$LERiN D_iNAMiK DAVRANISLARININ
INCELENMESI

Prof. Dr. Ozgen U. GOLAK

Yrd. Dog. Dr. Ahmet SAGIRLI,Aras. Gér. OktayAZ_ELOGLU, Aras. Gor. Gokhan HASAN,
Uzman Seyhan OZEN
Makine Fakliltesi-Makine Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02
OZET

Hareketli yUkler bulunduklari sistemde dnemli dinamik etkilere neden olurlar. Bu
problem, mihendislikte genis bir uygulama alanini etkilemektedir. Képriler, viyadikler,
demiryollari, kren yapilari ve benzeri mihendislik yapilari ile rulmanli yataklar gibi makine
elemanlari, kayar uzuv iceren mekanizmalar, hidrolik ve pnématik sistem elemanlari
hareketli yuk etkisi altinda calismaktadir. Tim bu sistemlerde hareketli ylkten
kaynaklanan dinamik etkilerin iyi bilinmesi ve dogru tesbit edilebilmesi, bu sistemlerin
tasarimi agisindan ¢ok onemlidir. Bu calismada, hareketli ylke maruz basit mesnetli
homojen, izotropik Euler-Bernoulli ve Timoshenko tipi kirislerin dinamik davranislar
incelenecektir. Calismanin amaci, kirislerde hareketli yukin olusturdugu dinamik etkileri
tespit etmek ve literatlirde bu problemin ¢6zimu icin sunulan matematik modellerin ve
nimerik yaklasimlarin gelistirimesine katki saglamaktir. Calismada kirislerde hareketli
yuk problemi, surekli kiris teorileri ve sonlu elemanlar yontemi gergevesinde ¢dzllecek,
kurulacak deney duzenedi Uzerinde de testler gergeklestirilecektir. Calismanin Ug
ydntemle yapilacak olmasi, nimerik ¢é6zimuin deneysel durumla kiyaslanabilmesini ve
literatlrde yer alan matematik modellerin gelistirilebilmesini amaglamaktadir.

SUMMARY

Moving loads lead to important dynamic effects where the system they exist. This
problem affects a wide application field in engineering. Some of the systems that work
under the effect of moving loads are bridges, railways, crane structures, machine
components like ball-bearings, mechanisms including sliding parts, hydraulic and
pneumatic system elements etc. It's very important to know and establish dynamic effects
originated from moving loads for designing these systems. In this study, dynamic
behaviors of simply supported, homogeneous, isotropic, Euler - Bernoulli and
Timoshenko beams subjected to moving load will be investigated. Objective of the study
is to determine dynamic effects originated from moving load on beams and to contribute
to develop mathematical models and numerical methods presented for solution of this
problem in the literature. In the study, moving load problem will be solved by using
continuous beam theories and finite element methods, furthermore, tests will be made on
experimental set-up. The reason of occurring of study with three methods is comparing
numerical solution with practical state and developing mathematical models in the
literature.
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Proje No: 2012-06-01-KAP04

MOTOR YAGLAMA YAGINA EKLENEN KATKILARIN (YAG _
KUVVETLENDIRICILERIN) ASINMA-SURTUNME ETKISiNiN LINEER HAREKETLI
PIM-PLAKA TRIBOMETRE ILE DENEYSEL OLARAK ARASTIRILMASI

Prof. Dr. Hakan KALELI

Yrd. Dog. Dr. Yaman Erarslan, Yrd. Dog. Dr. Eylip Gergekgioglu, Ogr. Gér. Dr. Oviin Igin,
Prof. Dr. Ripa Minodora, Assoc. Prof. Dr. Alexandru Radulescu, Assoc. Prof. Dr. Mara
Kandeva, Directeur de Recherche CNRS Yves Berthier

Makine Fakdiltesi -Makine Miihendisligi Bolimdii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Triboloji, “etkilesim halindeki yuzeylerin hareketi ve ilgili konular ve uygulamarin
bilim ve teknolojisi” olarak tanimlanabilir. Triboloji s6zclidu yunanlilardan gelir tribos «
TpiBev » (Tribein), anlami sirtme ve « Adyog » logos anlami galisma ve bilimdir. Oyleki
triboloji slrtlinme c¢alismasi veya surtinme bilimidir. Triboloji, strtinme, asinma ve
yaglamanin bilimsel incelenmesini ve ftribolojik bilgilerin teknik uygulanmasini
icermektedir.

icinde aginma ve sirtiinme olaylarinin gerceklestigi teknik sistemlere tribolojik
sistem denilmektedir. MUhendislik malzemelerinin strtinme ve asinma davraniglarinin
arastiriimasinda mekanik sistemleri bir tribolojik sistem olarak dikkate almak gerekir. Yani
asinma olayi bir sistem bUtinlGgu iginde ele alinir.

Tribolojik test cihazlari, gergek sistemlerde etkenlerinin analiz edilebilmesinin
zorlugu ve olgumlerin uzun slrelerde ve guglikle yapilabilmesinden dolayr model
sistemlerinin gelistiriimesini zorunlu kilmistir. Arastirmacilar genellikle inceledikleri sistemi
dikkate alarak c¢alismalarinda kullanacaklan aginma test cihazlarini segerler ve
tasarlarlar. Bu segim veya tasarimlarda, gergcek sistemi olusturan tribolojik unsurlari
saglayabilen ve sonuglari biylk oranda tekrarlayabilen cihazlarin belirlenmesi énemlidir.
Asinma test cihazlari kismen standartlastiriimistir, ancak standart test cihazlarinda her
sistemin sartlarini bulmak mimkudn olmamaktadir.

Model asinma test cihazlariyla yapilan testlerin amaglari genellikle agagdidaki gibi
siralanabilir:

Sistem elemanlarinin verimini, émrind, guavenilirligini, fonksiyonunu, bakim
yapilip yapilmamasi gerektigini belirlemek, kalite kontrolinli yapmak, malzemelerin ve
yaglayicilarin tribolojik davraniglarini belirlemek, malzeme kayiplarini aragtirmak, yeni
malzeme veya surtinme ve asinmay! azaltici yontemleri arastirmak ve gelistirmektir.
Gerek bilimsel arastirmalarda (lisans, ylksek lisans, doktora, ulusal ve uluslar arasi ortak
calismalar) ve gerekse piyasa ve endustriden bu konu ile ¢alisma hususunda ¢ok talep
gelmektedir.

Degisik viskozite degerlerinde TUrkiye piyasasinda yerli veya ithal mevcut olan
karter yaglarinin yaninda Yag Kuvvetlendiricileri (Qil Fortifiers) olarak tanimlanan ve
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buyuk bir boliumu ithal olan katki maddeleri, motor yaglama yaglarina belirli oranlarda
(genellikle %3 oraninda) eklenmek suretiyle piyasada satiimaktadir.

Asinma ve surtinmeleri 6nemli dl¢ide azalttigi ve asinma oénleyici yag filminin
olusumunda o6nemli bir isleve sahip oldudu iddia edilen bu katkilarin etkinliginin
belirlenmesi igin, laboratuar ortaminda Lineer Hareketli Pim-Plaka Tribo Test makinesi
ile deneysel ¢alisma yapmak suretiyle, asinma ve surtlinme degerleri agisindan herhangi
bir degisikligin olup olmadigdini tesbit etmek gereksinimi ortaya ¢ikmistir.

Proje galismasinin gergeklestirilebilmesi ve somut ve makul sonuglarin alinmasi
icin Lineer Hareketli Pim-Plaka Tribo Test makinesi deney diizenegdinin kullaniimasina
ihtiyag duyulmustur. Sicaklik, yik ve kayma mesafesi gibi parametreleri degistirerek elde
edilen verilerdeki farklilik g6z 6nune alinarak yag kuvvetlendiricilerinin sdrtinme ve
asinma agisindan muhtemel olusturdugu olumlu veya olumsuz etkinlik degerlerine
bakilarak karsilastirilacak, test sonucunda pim ve plakalarin ylzeylerdeki yapisal ve
morfolojik degisimlerin mikroskobik olarak incelenmesi, igten yanmali motorlarda
kullanilmasi agisindan uygunlugu proje gergevesinde arastirilacaktir.

Piyasada birgok model asinma test cihazlar bulunmaktadir. Bu cihazlar yurt
digsinda c¢ok cesitli firmalar tarafindan Uretilmekte ve Ulkemize ithal edilmektedir. Fiyatlar
50,000 EU’dan baslamakta ve yuzbinlerce EU’ya kadar satilmaktadir. Bunlardan en gok
ve yaygin olarak kullanilani Lineer Hareketli Pim-Plaka Tribo Test makinesidir. Bu
Asinma Test Cihazinin Ulkemiz sartlarinda ¢ok daha ucuza mal etmek mimkin
olmaktadir. Projede bilimsel arastirmanin gergeklestirilebilmesi icin Lineer Hareketli Pim-
Plaka Tribo Test makinesine ihtiya¢c duyulmaktadir. Cihazin gerekliligi ve galismalarin
ileriye donlk surekliligi burada projenin 6nemi de arz etmektedir.

Lineer Hareketli Pim-Plaka Tribo Test makinesi temin edilebildigi takdirde
ileriye yonelik, Motor Yaglari, katki maddeleri, Hidrolik Yaglar, Gres Yaglari, Metal Kesme
Swvilari, Synovial eklem sivisi Makine Yaglari ile Otomotiv, Endstriyel ve imalat alaninda
kullanilan malzemeler (Segman, Silindir, Piston, Mil, Yatak, Biyel, Kesme Aletleri,
Kaplanmis YUzeyler, Metal Matrisli Kompozitler, Seramikler vs..) disik ve ylksek sicaklik
altinda, degisik yuklerde asinma ve slrtinme testlerinin de yapilabilmesi mumkin
olacaktir. Bu durum hem bilimsel galismalara, hem de ekonomiye katkida bulunacaktir.
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SUMMARY

Tribology is defined as “the science and technology of interacting surfaces in
relative motion and of related subjects and practices”. The word Tribology comes from
the Greek (1966) tribos « tpiBeiv » (Tribein), meaning rubbing and « Adyog » logos,
meaning vocable, study or science. So that: the Tribology is the study or the science of
Friction. Tribology, involves scientific research of friction, wear and lubrication and the
technical application of the tribological knowledge.

Technical systems which in wear and friction events substantiating called as
tribological system. In searching of wear and friction behaviours at engineering metarials,
mechanical systems have to be considered as tribological system. In other words wear
handles in system integration.

Because of difficulties in analysing of the considerations and making the
measurements in long times and hardly in real systems, tribological testing machines
have entailed developing model systems. Researchers usually choose and design wear
testing machines with considering examined system which they will use in their works. In
these choose and design, it's important to determine the machines which can repeat the
results substantially and assure the tribological factors that composing real system. Wear
testing machines have been standardized partially but it's not possible to find every
systems conditions in standard testing machines.

The aims of the tests which were done with model wear machines can usually
sequenced as follows:

Components of the system’s efficiency, life time, reliability, function, to determine
maintenance requirements, making quality control, to determine tribological treatments of
materials and lubricants, investigate material loses, search and improve for new material
or decreasing process’s for friction and wear. Either in scientific researches (like license,
master, PhD., national and international collaborations) neither from market and industry,
there is a high demand in that subject.

In behind of imported or local crankcase oils under different viscosity numbers
existing in Turkish market, additives as called "Oil fortifiers" that the most part were
imported and added with the same ratio into (usually % 3 in ratio) crankcase oils are sold
in the market.

To find out the effectiveness of the oil fortifiers as claimed that these additives
reduce highly friction and wear, it is needed to make experimental study with
reciprocating pin on plate tribo testing machine to determine if there is any variation in the
friction and wear values.

Reciprocating pin on plate tribo testing machine needed to use to achieve the
project and obtain substantial and reasonable results. Taking into account the differences
of the obtained values by changing the parameters like temperature, load and sliding
distance, comparing the favorable or unfavorable effect of oil fortifiers in terms of friction
and wear, the morphological and structural possible changes of the pin and plates
surfaces in microscopic examination at the end of test will be researched as a part of this
project if they are convenient for internal combustion engines uses.

There are a lot of different models wear testing machines in the market. These
machines are produced in a wide range by the companies in foreign countries and are
imported to our country and their prices starts from 50.000 EU and they can sold up to
thousands Euros. Those which is used mostly and common one is reciprocating pin on
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plate wear test machine. It has been inevitable to design with compatible technical
qualifications, manufacturing this wear test machine at very low price in our country’s
conditions. There is a high demand and request from the market on that subject. Thus
research in |aboratory environment and requests which comes from the market will be
planned to recovery most efficiently. The necessity of the device and the continuity of the
forward looking of the works display here the importance of the project.

In the event of linear sliding pin on plate wear testing machine are manufactured
engine lubricants, lubricant additives, hydraulic oils, grease oil, metal cutting liquids,
Synovial joint liquid, engine oils and materials which using in industrial, automotive and
fabricating yard (piston ring, cylinder, piston, shaft, bearing, rod, cutting tools, coated
surfaces, ceramics..) can be experimented in low load and high temperature condition,
also can be experimented in different loads wear and friction tests.
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Proje No: 2012-06-01-KAP05

ASANSORLERDE KULLANILAN FREN BALATALARININ TASARIM
PARAMETRELERININ BELIRLENMESI

Yrd. Dog. Dr. Berna BOLAT
Prof. Dr. Ozgen Umit COLAK, Yrd. Dog. Dr. Muharrem E. BOGOCLU,
Makine Fakiiltesi-Makine Miihendisligi Bolimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Modern sehirlerdeki arsa degerlerinin artisi nedeniyle ylksek katli bina yapimina
olan ihtiya¢ artmis ve bu durum asansoér teknolojisinin hizla gelismesine sebep olmustur.
Asansor sistemleri, disey ydnde insan ve yikleri yiksek hizlarda ve guvenli bir sekilde
tasiyan sistemlerdir. insan yasamini etkiledikleri igin asansorlerde giivenlik sistemleri gok
onemlidir. Asansérlerde kullaniimakta olan guvenlik elemanlarindan biri de asansoér
makinasinda bulunan gift pabuglu fren tertibatlaridir.

Bu calismada asansorlerde kullanilan fren balatalarinin Gzerindeki etkili baski
kuvvetine ve fren ylzeylerinin purdzllligune bagli asinma, sdrtinme katsayisi, ylzey
basinci gibi tribolojik 6zelliklerin teorik ve deneysel olarak incelenmesi amaglanmigtir.
Asansor tesislerinde 6nemli glvenlik elemanlarindan biri olan fren sistemlerindeki
balatalarin tribolojik 6zellikleri hem guvenlik hemde konfor agisindan énemlidir. Ayrica
calisma kosullarinda balatalarda etkili ylzey basinci ve balata malzemesinin
tasiyabilecedi frenleme gucunin belilenmesi asansér fren sistemlerinin tasarimi igin
gereklidir.

Bu calismada literatirdeki galismalarda farkli olarak gercek calisma sartlarinda
fren sistemi ele alinarak balatalarin tribolojik 6zellikleri belirlenecektir. Bu amaca uygun
olacak sekilde deney dizeneginin tasarimi ve imalati yapilacaktir. Tribolojik 6zellikler
arasindaki iligkiyi tanimlayan yaklagimlarin  sonuglari  deneysel sonugclarla
karsilastinilacaktir. Sonuclar arasinda farkliliklar ortaya ¢ikarsa bu durumda bu modeller
(amprik formdller) modifye edilecektir.
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SUMMARY

It increased the need for high-rise buildings due to the increase of land values in
modern cities and it has resulted the elevator technology rapidly. The elevator system
which is carrying passengers and loads in vertical direction safely and quickly is a
transport system. To affect passengers’ life, the security systems of elevators are very
important. One of the security parts used in elevator systems are the double pads of
brakes in an elevator machine.

In this study, the tribological properties of brakes are used in elevators, are
investigated theoretically and experimentally such as the power of effective pressure on
the brake pads, the wear and the surface pressure on the roughness of the brake
surfaces. The friction characteristics of pads in the brake systems which is one of the
important part of security systems in elevator systems, are important both comfort and
security. In addition, the determination of brake force which is effective pressure of
surface on the pads and the materials of pads is required for the design of brake
systems of elevator.

In this study, the tribological properties of brake pads are determined by taking
real brake system unlike studies in literatures. For this purpose the design and
manufacture of the experimental system to be made. The results of tribological properties
will be compared with experimental results. If there are differences between the results,
these models (empirical formulas) will be modifying.
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Proje No: 2012-06-04-YL01
REHABILITASYON AMAGLI ROBOTIK SISTEM TASARIMI
Yrd. Dog. Dr. Erhan AKDOGAN
Yiiksek Lisans Ogrencisi Murat ATILHAN
Makine Fakdiltesi, Mekatronik Mihendisligi Bolimu

Baslangi¢ Tarihi: 2011-07-02 Bitis Tarihi: 2013-10-02

OZET

Fizyolojik veya anatomik bir bozuklugu ya da yetersizligi olan dolayisi ile ¢evresel
kisittamalar iginde bulunan bireyin fiziksel, psikolojik, sosyal ve mesleki durumu ile
meslek digl aktivitelerinde mUmkin olan en Ust fonksiyonel seviyeye ulastiriimasi
islemine rehabilitasyon denir.

Artan didnya nifusu ile birlikte insan uzuvlarindaki sorunlarin artmasi
rehabilitasyonu daha da énemli bir hale getirmistir. Bu uzuvlarin isler hale getiriimesi ve
kas kuvvetinin arttirilmasi ¢ok ciddi bir sorundur. Ayrica bu insanlarin toplumdaki sosyal
hayatlarina geri donebilmeleri kendileri, aileleri, yakin c¢evreleri ve daha da Onemlisi
yasadiklari toplum igin son derece 6nem tasimaktadir.

Kol ve bacak gibi gévdeye bagli uzuvlardaki sorunlara yol agan en o&nemli
etkenler yaslilik, is ve trafik kazalari ile savaglardir. Rehabilitasyon igleminin en édnemli
unsurlarindan birisi gévdeye bagli olan kol ve bacak gibi uzuvlarin fonksiyonlarinin
yeniden kazandiriimasidir. Bu yeniden kazanim slrecinde terapatik egzersizler ¢ok
onemli bir yer tutmaktadir. Terapatik egzersizler, fizyoterapist tarafindan hastaya
yaptirilan veya hastanin durumuna goére kendisinin de yapabildigi pasif ve aktif egzersiz
hareketlerinden olusur.

Rehabilitasyon sirecinde karsilasilan problemler agagida verilmistir.

e Ulasim,

e Sdrecin uzun sirmesi,

e Zahmetli ve maliyetli olmasi,

e Her iki taraf icin (fizyoterapist ve hasta) sabir gerektirmesi,

e Birfizyoterapistin ayni anda sadece bir hastaya terapatik egzersiz yaptirabilmesi,

e Fizyoterapistlerin ginlik hasta kabul sayilarinin kisitli olmasi

e Elile yapilan egzersizlerdeki dederlendirmenin yeterince objektif olmamasi

Yukarida ortaya konan problemler cergevesinde, fizyoterapistlere tedavi slrecinde
yardimci olacak mekatronik sistemlerin gelistirilerek uygulamaya konmasi énem arz
etmektedir. Son yillarda bu konuya ydnelik ¢alismalar artan bir hizla devam etmektedir.
CPM (Continuous Passive Motions) ve Cybex gibi terapatik egzersiz amacl pasif ¢alisan
cihazlar uygulamada kullaniimaktadir. Ancak bu cihazlar hareket kabiliyetleri agisindan
duslk serbestlik dereceli ve herhangi bir geri bildirim 6zelligi bulunmayan cihazlardir. Bu
nedenlerden dolay! yiksek hareket kabiliyeti, 6grenme, kayit yapabilme ve objektif
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degerlendirme gibi 6zellikleri nedeniyle son 15 yilda rehabilitasyon strecine robotlarin
dahil olmasi igin ¢esitli calismalar yapiimaktadir.
Rehabilitasyonda robotlarin kullaniminin basglica sebepleri sunlardir:

Robotlar, rehabilitasyondaki tekrarli hareketleri kolayca yapabilirler,

Arzu edilen harici kuvvetlerin strekli ve ayni sekilde uygulanabilmesini saglarlar,
Terapi modlarindaki gerekli kosullar fizyoterapiste gére daha kesin meydana
getirebilirler.

Algilayicilari sayesinde hastanin biyomekanik parametrelerini objektif bir bicimde
Olcerek kayit altina alabilirler.

Bu nedenle 6zellikle son 15 yilda rehabilitasyon robot ¢alismalari ivme kazanmistir.
Bu tez calismasinda yukarida ortaya konan problemler 1siginda asagidaki Ozelliklere
sahip bir robotik sistem tasarimi gergeklestirilecektir.

Ust uzuv rehabilitasyonuna yénelik,

Fizik Tedavi ve Rehabilitasyondaki abduksiyon-adduksiyon, pronasyon-
supinasyon ve fleksiyon-ekstansiyon hareketlerini gerceklestirebilen,

Aktif ve pasif egzersiz hareketlerini yapabilen,

Kullanigh kullanici araytzu olan,

Uzuv boyutuna gére ayarlanabilen,

Bu kapsamda, bir robotik mekanizma tasarlanacak, bu mekanizmanin kinematik ve
dinamik analizleri yapilacak, ve kontrolli gerceklestirilecektir. Tasarim surecinde fizik
tedavi ve rehabilitasyon uzmanlar ile isbirligi yapilacaktir. Uygun modelleme ve
simUlasyon programlari tasarim esnasinda kullanilacaktir.
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SUMMARY

Rehabilitation is a process, which is made for a person, who is in environmental
constrains because of having a physiological or anatomical disability or deformity, to
make the highest functional level in physical, psychological, social, professional status
and out of profession activities.

However, the increasing of world population increases the problems of human limbs so
this makes the rehabilitation more important. The disabilitiy of these limbs and decreasing
of the muscle force are so important problems. Also, it is so important, that they can have
their social lifes again, for theirselves their relatives and their community.

The problems of the connected limbs of the body, such as arm and leg, have the most
important reasons to happen. These reasons are old ages, work and traffic accidents.
The most important aims of rehabilitation is the recycling of the functions of these limbs.
During the recyling period, therapeutic exercises are so important. The therapeutic
exercises includes the passive and active exercises, which is made by the
physiotherapists and is made by patients according to their performance status.

The problems, which are had in the period of recycling, are given below.

e It needs transportation for the physiotherapists and the patients,
It has a long period of rehabilitation,
It has some of difficult and much cost,
It needs the impatiences of the physiotherapists and the patients,
These exercises can be made to a patient by only a physiotherapist in the same
time,
e The numbers of physiotherapists are very low,
o The results of these exercises are not objective because of making manual,

Because of the problems, which are given above, the physiotherapists need
mechatronical systems in the period of rehabilitation. In recently years, the developments
continue by increasing. The therapeutic exercises machines, such as CPM (Continuous
Passive Motions) and Cybex, are used for rehabilitation. But, these machines have low
degrees of freedoms for the abilities of movements and they have no feedback systems
on them. So, the scientists have started making researches about the robotics, which
have the high degrees of freedoms, learning, recording and objective evaulation of the
results.

The main reasons of using robots in rehabilitation are given below:

¢ Robots can make the repeatable movements in rehabilitation easily,

e Robots can apply the desired extention forces continous and in the same level,

¢ Robots can make the therapies more objectively then the physiotherapists,

e The biomehanical parameters of the patients can be measured and recorded by
the robots objectively,

Because of these reasons, which are given below, in last 15 years, the researches
about rehabilitation robots have increased. In this research of thesis, the problems which
are mentioned above, are required to solve, so a robotic system will be designed which
has the abilities below.

e It will be aided for upper limbs,
e |t will be able to make the movements in Physical Therapy and Rehabilitation,
abduction-adduction, pronation-supination and flexion-extension.
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e The passive and active exercises in physical therapy and rehabilitation will be
able to made by using this robotic system,

o |t will have useful user interface,

o It will be adjusted according to the lengths of the limbs of the patients,

In this research, a robotic system for rehabilitation will be designed and analyised. In
the period of the designing and analyised, a cooperation will be made with the
physiotherapists. For the control of the robotic system, forward, inverse kinematics and
dynamic analyises of the system will be calculated. During the design, the necesarry
programs will be used.
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Proje No: 2012-06-04-KAP01

MANYETIK YASTIKLAMA TEMELLI GELIK SAG PLAKA TASIMA SiSTEMi TASARIMI
VE AKTIF KONTROLU

Yrd. Dog. Dr. Kadir ERKAN
Ars. Gér. Beytullah OKUR, Ars. Gor. Hasan Fatih ERTUGRUL
Makine Fakdiltesi-Mekatronik Miihendisligi Bélimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Celik sa¢ plakalar, gerek imal ve gerekse kullanim amagli olarak, dénen miller
Uzerinden bir noktadan diger bir noktaya nakledirlirler. Nakil esnasinda c¢elik sa¢ plakalar
mekanik temasa mil Gzerinde maruz kaldiklarindan dolayi sa¢ plakalar Uizerinde purGzler
ve deformasyonlar meydana gelmektedir.Bu olumsuzluklar gelik sacglardan uretilecek
drdnlerin kalitesini bozmakta ve Uruin performansini olumsuz yénde etkilemektedir.

Manyetik yastiklama teknolojileri mekanik temassiz hareket saglama
Ozelliklerinden dolayl 06zel gereksinime haiz tasima uygulamalari igin en O6nemli
alternatiflerden birisi olarak kargimiza ¢ikmaktadir.

Bu proje calismasinda, cgelik sa¢ plakalarin manyetik yastiklama teknolojisi
kullanilarak bir noktadan bagka bir noktaya naklini saglayan bir sistemin tasarimi
hedeflenmektedir. Duzlemde fakli noktalara yerlestiriimis manyetik yastiklarla mekanik
temassiz havada tutma ve yergekimini yenme islemi gerceklestiriimesi éngérilmektedir.
Dogrusal motor vasitasiyla da tasima islemi gergeklestirilecektir. Béylece kullanima 6zel,
yuksek teknoloji ve katma degree sahip bir sistem teorik ve deneysel olarak
incelenecektir.

YarGtlcu ile birlikte 2 arastirmacinin projede gérev almasi 6éngdrtlmektedir. Ekip
manyetik yataklar ve yastiklar konusunda deneyimli olup tezler yapmis ve degisik
projelerde yer almistir. Projeye iliskin teknik de donanimsal altyapi kismi olarak
bulunmaktadir. Proje Mekatronik Mihendisligi Bolumu bunyesinde yapilacaktir.
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SUMMARY

Steel plates, for use and as well production purposes, are conveyed on rollers
one place to another. During the conveyance, roughness and deformations are induced
on the surface of steel plates due to mechanical contact by roller. Such impurities
adversely affect the performance and decrease the quality of steel plates based products.

Since electromagnetic levitation technologies provide contact free motion
mechanism, they are well suited alternatives for steel plate conveyance systems.

In this project, design of a conveyance system based on magnetic levitation
technologies are aimed at to convey a steel plate one place to another. Trust for steel
plate motion is to be supplied from a linear induction motor and levitation is to be
provided by multiple arrangements of electromagnets. Hence, contact free one direction
planar movement of steel plate would be accomplished. High-tech and value-added
system configuration would be developed and examined theoretically and analytically.

The project team consists of 3 experienced members. The team has already
been involved in this research area and prepared thesis and papers so far. The project is
to be carried out patronage of Mechatronics Engineering Department. Required technical
and experimental infrastructure is partly available.
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Proje No: 2012-06-04-KAP02

ELE_KTR_iK ARK OLUSTURMA YONTEMI iLE GRAFEN SENTEZi, GRAFEN
TAKVIYELI EPOKSI NANO KOMPOZIT URETIMi VE KARAKTERIZASYONLARI

Dog. Dr. Deniz UZUNSOY

Prof Dr. Ozgen U. Colak, Prof. Dr. Ayfer Sarag, Yiksek Lisans Ogrencisi Orkun Demir,
Ceyhun DERINBOGAZ

Makine Fakdiltesi, Mekatronik Mihendisligi Bélimui
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Son yillarda, yeni bir takviye eleman olarak nanokompozit tretiminde kullanilan,
tek atom kalinliginda, bal petedi kristal yapiya sahip, iki boyutlu (2D) grafen dikkat
gekmektedir. Ustiin elektriksel, termal ve mekanik 6zelliklere sahip olmasi nedeniyle
grafen polimerlerde yeni nano takviye elemani olarak ¢ok bulylk ilgi gdérmektedir.
Grafenin fiziksel 6zelliklerinin anlasiimasi 6zellikle nanoelektronik, sensoér teknolojisi,
kompozitler, piller ve hidrojen depolama gibi pek ¢ok uygulama alani i¢in gelecek vaat
etmektedir. Bu galismanin amaci (¢ ana baslik altinda toplanabilir: (a) nano boyutlu
grafen nanotakviyesinin sentezini gerceklestirmek. (b) Sentezi gerceklestiriien grafen
takviyesinden epoksi matrisli nano kompozit tretimini gergeklestirmek (c) grafen ve nano
kompozitin dretim, yapi, ve ézellik iligkilerini belirlemek.

Nanokompozit alaninda oldukg¢a yeni bir nano takviye olan grafenin Uretiminin
gerceklestirilmesi icin elektrik ark olusturma teknigi (EAT) kullanilacaktir. Uretim
parametrelerinin grafen Uretimine etkisi incelenerek tek tabakali graphene Uretimi
gerceklestirilecektir. Sentezlenen grafen epoksi matris igerisine sonication method ile
dagitilarak epoksi- garfen nano kompoziti eldesi Uzerine cgalisilacaktir. Nano boyutlu
grafen pargacik boyut 6lgimi, XRD, SEM, TEM, FT-IR analizleri ile karakterize
edilecektir. Epoksi-grafen nano kompoziti ise XRD, SEM, TEM, FT-IR, DSC ve DMA
testleri ile karakterize edilecektir. Grafen esasli nanokompozitler sayisiz avantaja sahip
yeni ¢cok yonli malzemelerdendir. Bu sebeple kompozitin Gretiminde yapi-6zellik iligkisinin
iyi anlasilmasi bu malzemeden maksimum faydayl saglamak agisindan ©6nem
tasimaktadir.
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SUMMARY

In recent years, a single atom thick, with a honeycomb structure of the crystal, a
two-dimensional (2D) graphene got quite attention as a reinforcing element for the
production of the nanocomposites. Due to superior electrical, thermal and mechanical
properties, this new nano reinforcement have great interest. The purpose of this study
can be classified under three main headings: (a) performing the synthesis of graphene (b)
synthesis of epoxy-matrix nano-composite and (c) determining the mechanical properties
and property relations in graphene-epoxy nanocomposite.

The electric arc discharge technique will be used for the synthesis of graphene.
The effects of production parameters on a single layer of graphene will be investigated.
Graphene reinforced epoxy matrix nanocomposite will be synthesized with sonication
method. Graphene will be characterized by XRD, SEM, TEM and FT-IR analysis.
Graphene-epoxy nanocomposites will be characterized by XRD, SEM, TEM, FT-IR, DSC
and DMA tests. Due to the advantages of graphene-based nanocomposites, better
understanding of structure-property relationship of these materials is important for
obtaining maximum benefit from graphene based nano-composite materials
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Proje No: 2012-07-01-DOP01

PLASTIK EKSTRUZYON URUNLERINDE GAZ GEGIS$ OZELLIKLERININ
INCELENMESI VE GELISTIRILMESI

Prof. Dr. Mualla ONER
Doktora Ogrencisi Sileyman DEVECI
Kimya-Metalurji Fakdltesi, Kimya Mihendisligi BélimUi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Polimerik malzemelerin gaz transfer 6zellikleri gida ambalaj, medikal, sihhi tesisat
ve endustriyel uygulamalar agisindan blylk énem arz etmekte ve bu 6zelliklerin tespiti
Uzerine uzun yillardir calismalar yapiimaktadir.

Polimerlerde gaz transfer 6zellikleri polimerin kendisinin morfolojik yapisina, son Grindn
elde edilmesinde uygulanan proses sartlarina ve polimer icerisine katilan katki
malzemelerine gore degismektedir.

Akademik c¢alismalarda ve endlstriyel laboratuvarlarda polimerlerin gaz gegis
Ozellikleri genel olarak film ylzeylerde ve kartezyen koordinatlarda modellenerek
deneysel olarak olcilmektedir.

Plastik boru gibi et kalinhidi film ve membran malzemelere goére oldukg¢a yuksek,
dizlemsel olmayan silindirik koordinatlara sahip bir Grinidn gaz transfer 6zelliklerinin
belirlenmesi icin mevcut bir endustriyel test cihazi ve standart yoktur.

Silindirik koordinatlarda gaz transfer &zelliklerinin tespitine yoénelik deneysel ekipman
konusundaki eksiklik, plastik borunun endustriyel uygulamalari icin yeni Urln
gelistiriimesinde gaz transfer 6zelliklerinin tespiti Uzerine engeller olugturmaktadir.

Bu doktora galismasinda silindirik koordinatlar igin ¢ézilen kutle transfer denklemlerinin
uygulanabilecegi yine silindirik koordinatlarda gaz transfer 6zelliklerinin belirlenebilecegdi
bir test sistemi tasarlanarak imal edilecektir.

imal edilecek olan bu 6lgim sisteminde, polipropilenden imal plastik borularin
Uretim parametrelerinin ve kullanilan katki malzemelerinin gaz transfer 6zellikleri Uzerine
olan etkisi incelecek ve oksijen gazi igin gaz bariyer 6zelligine haiz bir plastik borunun
Uretilebilmesinin énindeki bilgi eksikligi giderilecektir.

Plastik boru uUretim proses parametresi olarak Uretim hizi ve sogutma profili
Uzerine cgaligilacak, bu parametrelerin plastik borunun morfolojik yapisi Uzerindeki etkisi
DSC, PALS, FT-IR gibi analiz yéntemlerinden elde edilecek kristalizasyon, oryantasyon
ve serbest hacim bilgileri ile belirlenecek ve bu bilgilerin gaz transfer 6zellikleri ile iligkisi
Uzerine calisilacaktir.

Plastik borunun gaz transfer dzelliklerini iyilestirmek igin ise plastik borunun icerisinde bir
ara katman olarak polimerik kompozit uygulamasi yapilacak, uygulanacak olan bu
kompozit yapinin morfolojik dzellikleri de bilinen yontemler ile test edilecektir.
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SUMMARY

Gas transport properties of polymeric materials are very important for food
packaging, medical devices, sanitary systems and many other industrial applications and
there are plenty of research studies to determine these properties.

These transport properties change depending on morphological properties of the
polymer matrix, the processing history of the polymer and type of fillers.

Gas transport properties of polymeric materials are determined at scientific or industrial
laboratories by using a flat film in cartesian coordinates.

There is no commercial test apparatus or international standard to investigate gas
transport properties of plastic products like plastic pipes, which have higher wall thickness
values than polymeric membranes and films and have cylindrical coordinates instead of
cartesian coordinates.

The absence of a commercial test apparatus for cylindrical coordinates induces
some difficulties to develop new plastic pipe types for industrial applications.

Under the scope of this project, a novel test apparatus to measure gas transport
properties of tubular products in cylindrical coordinates will be designed and produced
according to mathematical models deducted for flow through hollow pipe wall in
cylindrical coordinates.

Plastic pipes samples made from polypropylene will be tested to determine the effect of
processing parameters and the type of filler on gas transport properties of the pipe. In
addition to this, it is intended to produce required know-how to open up the possibility to
develop a new plastic pipe barrier to oxygen gas.

Production speed and cooling profile will be investigated as processing parameters and
the effect of these parameters on the morphology of the polymeric material will be
determined by crystallization, orientation and free volume values obtained by DSC, PALS
and FT-IR techniques.

In order to improve gas barrier properties of the plastic pipe, polymeric composite
structures will be applied as interlayer and the morphological properties of this interlayer
will be investigated by known techniques.
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OZET

Gunumuzde temiz igme suyu eksikliginden dolayi dinya ciddi bir su krizi ile kargi
karsiyadir. Endustri kollarinin hizla gelismesi ile birlikte bu endustrilerden ¢ikan atik
sular yer alti ve yer Ustu sularini hizla kirletmektedir. EndUstriyel atik sular; metaloidler,
klorofenoller, agir metaller, benzen, naftalin, sulfonatlar gibi ¢cevre ve insan saghgdi icin
toksik etki gosteren kirlilikler icermektedir. Bu kirliliklerin giderilmesi pahali teknolojiler
gerektirmektedir. Su kirliligine neden olan agdir metal iyonlarinin gideriimesi igin;
kimyasal c¢oktirme, koagulasyon, kompleks olusturma, iyon degisimi, ekstraksiyon,
biyolojik yontemler ve adsorpsiyon gibi pek c¢ok sayida dedisik analitik yontemler
kullaniimaktadir. iyon degisimi ve adsorpsiyon islem kolayligi, diisiik maliyet ve gok
dusik derisimlerde dahi etkili olmasi nedeniyle en ¢ok tercih edilen yéntemlerdendir. Bu
yontemlerin bagarili olmasi etkili bir adsorbanin ve iyon degistiricinin gelistiriimesine
baghdir.

Zeolitlerin iyon degistirme, kataliz gibi konularda etkinligi kesfedildiginden beri,
zeolitlerle atik sulardan agir metal giderimi konusunda c¢alismalar yapiimis ve oldukga
verimli sonuglar elde edilmistir. Dogal zeolitler; katyon degisimi, molekiler elek ve
sorpsiyon gibi c¢esitli fizikokimyasal 6zellige sahip gdézenekli aliminasilikatlardir. Son on
yilda dogal zeolitler yaygin bir sekilde daha ¢ok amonyum ve agir metal gideriminde
kullaniimaktadir. Fakat sularda katyonlardan bagka kirlilik yaratan anyonlar ve organik
bilesikler de mevcuttur. Sulardan anyonlari ve organik bilesikleri gidermede dogal ve
modifiye zeolitler de kullaniimaktadir. Zeolitlerin metal oksitlerle modifikasyonu son
yillarda gittikge dnem kazanan konulardan biri haline gelmistir. Su aritim sistemleri igin
gelistirilmis nanoboyutlu metal oksitler; Fe;O, (magnetit), y-Fe.O3 (maghemit), Fe (Ill) ve
Fe(ll) oksit gruplari, TiO, ve Al (oxi)hidroksitler yapisal dzelliklerine gore agir metallerin
ve metalloidlerin giderilmesinde yiksek performans gdstermektedirler.

Manyetik olarak aktive edilmis sorbentler; metallere olan afiniteleri, oksidasyona
kars! direncleri, yuksek ylzey alani, hizli kinetik ve organik maddelerden etkilenmeme
gibi dzellikleri nedeniyle sularin arntiminda gittikge 6nem kazanmaktadirlar. Bunun yani
sira son yillarda TiO, nanopartikullleri fiziksel ve kimyasal kararliligi, dusuk fiyat, toksik
olmayisi ve korozyona karsi direncli olmasi gibi 6zellikleriyle ¢evresel uygulamalarda
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onem kazanmakta ve kabul gérmektedir. GlclU oksitleme, redoks secicilidi, ylksek foto-
kararhlik, kolay ayirma ve yuksek cekicilik —6zellikle arsenige kargsi- gibi 6zellikleriyle su
aritim islemlerinde kullanilan bir oksittir. Fe ve Ti oksitlerin yaninda Al (oxi)hidroksitler;
dogada her yerde bulunabilen ve reaktif olan, yiksek ylzey alanina ve yuk yogunluguna
bdylelikle yiksek ylzey reaktivitesine sahiptirler. Bu oksitlerin kombinasyonuyla -ylksek
afiniteye sahip Fe (hidro)oksitler, ylksek kimyasal kararliliga sahip Al (oxi)hidroksitler ve
Ti oksitler- igme sularinin artiimasinda avantaj saglayan alternatif bir ¢6zim olabilirler.

Bu calismanin amaci; (i) zeoliti 6n iglemlerden gegirerek optimum iglemi belirleme
(i) metal oksit nanopartikullerin Gretimi (10 — 50 nm) (iii) nano boyutlu metal oksit
partikiller ve 6n islemden gegcirilmis zeolitten olusan hibrit sorbentin sentezlenmesi ve
Uretilen sorbentlerle icme suyu standartlari dlglsinde inorganik  kirliliklerin
uzaklastirimasidir. Bu amagla galisma: (i) nano boyutlu metal (oxi)hidroksitlerin zeolit
Uzerine yuklenmesi ve Uretilen sorbentlerin karakterizasyonu (ii) nanopartikilllerle kapl
zeolitin adsorpsiyon potansiyelinin degerlendiriimesi, proses parametrelerinin etkisinin
incelenmesi ve modellemelerin yapilmasi ve (iii) rejenerasyon calismalari asamalarini
kapsayacaktir.
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SUMMARY

Nowadays, the world is facing water crisis due to lacking of clean drinking water.
With the fast development of various industries, a huge quantity of wastewater has been
produced from industrial processes and was discharged into water systems. Wastewater
usually contains many pollutants such as metalloids, benzene, naphthalene, sulfonates,
heavy metals which have poisonous and toxic effects on ecosystems. Removal of these
contaminants requires cost effective technologies. Many processes have been developed
for the removal of heavy metal ions from aqueous media, including chemical precipitation,
coagulation, complexions, ion exchange, solvent extraction, biological methods and
adsorption. Currently, adsorption and ion exchange is believed to be a simple and
effective technique for water and wastewater treatment and the success of the technique
largely depends on the development of an efficient adsorbent.
Natural zeolites are hydrated aluminosilicate minerals of a porous structure with valuable
physicochemical properties, such as cation exchange, molecular sieving, catalysis and
sorption. The use of natural zeolites for environmental applications is gaining new
research interests mainly due to their properties and significant worldwide occurrence.
Application of natural zeolites for water and wastewater treatment has been realised and
is still a promising technique in environmental cleaning processes. In the past decades,
utilisation of natural zeolites has been focussed on ammonium and heavy metal removal
due to the nature of ion exchange. Apart from the presence of cations in water, anions
and organic compounds are widely presented in wastewater. Natural zeolite and its
modified forms have also been reported for removal of anions and organics from water
systems. Modifiying zeolites with metal oxides have gained importance in recent years.
Nanosized metal oxides, improved for water treatment, Fe;O, (magnetite), y-Fe,O3
(maghemite), Fe(lll) and Fe(ll) oxide groups, nanosized TiO, and Al (oxy)hydroxides
(AIOOH) show high performance due to their properties.Magnetic separation technique
has been shown to be a very promising method due to their extremely small size and
high surface-area-to volume ratio and providing better kinetics for the adsorption.
Magnetically activated adsorbents are excellent candidates for combining metal binding,
selective adsorption properties. In the other hand; there is a growing consensus that TiO,
possesses a high potential for the environmental applications due to its physical and
chemical stability, lower cost, nontoxicity and the resistance to corrosion. Strong oxidizing
power of the holes, redox selectivity, high photo-stability, easy preparation and high
affinity -especially to arsenic- make TiO, a good candidate for environmental remediation.
Furthermore; Al (oxy)hydroxides are ubiquitous in nature and reactive, have high specific
surface area and charge density, and the resultant high surface reactivity. The
association of these oxides, higher binding affinity of Fe (hydr)oxides, the higher stability
of Al (oxy)hydroxides and titanium oxides, can be an advantageous alternative for
removing contaminants from drinking water.The aim of the this work is to develop novel
selective sorbents: (i) optimization of pretreatment of zeolite (ii) production of metal
(oxy/hydr)oxide nanoparticles (10 - 50 nm) (iii) synthesis of hybrid sorbents with
incorporated nanoscale metal (hydr)oxides and pretreated zeolite. There are three aims:
(i) the immobilization of the synthesized nano-sized metal (oxy/hydr)oxides nanoparticles
on zeolite and characterization of new sorbents (ii) the evaluations of adsorption
potential of the zeolite coated with nanoparticles and study the influence of specific
process parameters for the removal of inorganic pollutants and (iii) regeneration studies.
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OZET

Bor elementi, dodada karbon ve benzeri bagka elementler ile bilesik
olusturdugundan dolayi, bor mineralleri ve bilesikleri olarak bulunmaktadir. Endstride
yuksek saflikta bor Uretimi pahali ve zorlu bir surectir. Bor mineralleri i¢erdikleri ana
elementlerine bagll olarak, Kalsiyum boratlar, Magnezyum boratlar, Sodyum boratlar,
Sodyum-Kalsiyum boratlar ve diger boratli bilesikler olmak Gizere bes ana gruba ayrilirlar.
Bor minerallerinin alt gruplarindan biri olan magnezyum boratlar yapisal o6zellikleri
acisindan cok iyi 1sil ve mekanik &zellikler gdsterirler. Magnezyum boratlarin baglica
kullanim alanlari, yiksek elastik katsayisi, paslanmaya karsi direncleri ve yuksek 1si
direnci sayesinde, seramik endustrisi, deterjan bilesimleri, super-iletken malzeme
Uretimleri, hidrokarbon katalizorleri, strtinmeyi azaltici katki ve yaglar seklindedir. Ayni
zamanda ylksek bor oksit iceriklerinden dolayr Nétron ve Gama radyasyonuna karsi
malzeme Uretimlerinde de kullanilabilmektedir.

Magnezyum boratlar iki farkli yontemle Uretilebilmektedir. Bu yoéntemler
hidrotermal (sivi- hal) sentez ve termal (kati-hal) sentezi olarak adlandiriimaktadirlar.
Hidrotermal ydntemde sivi bir ortamda magnezyum oksit ve borik asitin ayr ayri
¢6zumlendirilmesi ve bir sicaklik yardimi ile reaksiyona sokulmasi prensibine dayanir. Bu
yéntemle magnezyum borat hidratlar yani kristal sulu magnezyum boratlar elde edilebilir.
Bu ¢alismanin amaglarindan bir digeri de dusuk sicakliklarda magnezyum borat Uretimini
gergeklestirmektir. Termal ydntemdeyse ylksek sicaklik firini yardimi ile hava ortaminda
bor ve magnezyum kaynaginin reaksiyona sokulmasi prensibine dayanir. Yapilacak olan
bu calismanin Kati-Hal kisminda duzgin kristal yapili bilesiklerin olusturulmasi
hedeflenmektedir.

Bu yuksek lisans tezi kapsamindaki ¢alismada; magnezyum oksit ve borik asit
kaynaklarindan hidrotermal (sivi-hal) ve termal (kati-hal) yontemleri kullanilarak dretilecek
magnezyum borat mineralleri sonrasinda X- isinlari Difraksiyon Yéntemi (XRD), Fourier
Transform Infrared Spektroskopisi (FTIR), Raman Spektroskopisi, Taramali Elektron
Mikroskobu (SEM) analizleri ile karakterizasyon calismalari gerceklestirilecek ve Uretimi
etkileyen faktorler incelenecektir.
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SUMMARY

Boron occurs with carbon and other elements as minerals and compounds in

nature. The production of high-purity boron is an expensive and difficult process in the
industry. Boron minerals can be classified in five main groups; Calcium Borates,
Magnesium Borates, Sodium Borates, Sodium-Calcium Borates and other borate
compounds.
Magnesium borates which are a sub-group of boron minerals have important thermal and
mechanical properties. Due to superior properties such as; high coefficient of elasticity,
high heat resistance, corrosion resistance, the using areas of magnesium borates are
ceramic industry, composition of detergent, production of superconducting materials,
hydrocarbon catalysts, in the friction-reducing additives in oils and insulating coating
composition. Also they can be used as the production of material against Neutron and
Gamma radiation because of high boron oxide content.

Magnesium borates can be synthesized by two different methods. These
methods are hydrothermal (liquid state) and thermal (solid state) methods. In
hydrothermal method, magnesium oxide and boric acid dissolve in a liquid and react with
the help of a temperature based equipment. Magnesium borate hydrates can be
synthesized in this method. Another aim of this method is to synthesize magnesium
borates at the lower reaction temperatures. In Thermal method, a high-temperature
furnace with air atmosphere must be used. It is aimed to synthesize the magnesium
borates with regular crystal structures.

In this study, it is aimed to synthesize magnesium borates from magnesium oxide
and boric acid using the hydrothermal and thermal methods. After the synthesizing
processes the characterization analysis will be applied
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OZET

Gelisen teknoloji ve artan nufus gibi etkin suregler sebebiyle Dinya’nin enerjiye
olan gereksinimi surekli bir artis icindedir. Fosil yakitlar hizla tikenmekte ve devirlerini
kapatmaktadirlar. Bilim adamlari yeni enerji kaynaklari arayisina girmiglerdir. Evrende en
fazla bulunan element olan hidrojen tim bu arayislarin cevabi olmustur. Hidrojen
enerjisi, petrolin vyerini alabilecek en iyi temiz enerji kaynagidir; fakat pratik
uygulamalardaki kullaniminin yayginlastiriimasi i¢in asilmasi gereken en énemli problem
depolanmasidir.

Ozellikle, dusik agirlikli kompleks hidriirler yiiksek hacimsel ve kiitlesel depolama
kapasiteleri, hizli kinetik 6zellikleri, diglk hidroliz ve dehidrojenasyon sicakhgi, dusuk
agirlik ve kararlilik gibi 6zellikleri nedeniyle geleneksel hidrojen depolama ortamlarina ilgi
cekici alternatif sistemlerdir.

Kompleks hidrurler; hidrojenin ve 1,2,3 grubu hafif metallerin (Li, Na, B, Al, ...
kombinasyonu olup borhidrirler, amonyum boranlar, alanatlar, amitler ve alanler olmak
tzere siniflandirimaktadir. Genel olarak, kompleks hidrirlerde depolanan hidrojenin
salinim kinetigi katalizér kullanimi ile gelistiriimektedir.

Bu calismada Co-B temelli katalizérlerin farkli Co (CoCl,. 6H,0, CoSO,.7H,0 ve
CoNO3.6H,0 ) ve B (NaBH,, H3BOs, B,O3) kaynaklari kullanilarak kimyasal indirgeme,
¢Oktirme, kati-hal, ultrases ve sol-gel yontemleriyle sentezlenecek ve yapisal 6zellikleri
karakterize edilecektir. En uygun yapisal 6zelliklere sahip katalizor belirlenerek, sodyum
borhidrir (NaBH;) ve amonyum borhidrir (NH3BHs)'Un hidrolizi gerceklestirilecektir.
Hidroliz reaksiyonun kosulari optimize edilerek kinetik parametreler belirlenecektir.

Bununla beraber dlkemizin bor kaynaklar; hidrojen enerji sektoriinde katma
degeri yuksek, stratejik dneme ve pazar payina sahip bir Urin olan metal igerikli
katalizorlerde kullanimi gerceklestirilerek Ulkemiz bilimsel ve teknolojik alanda o6ncl
konuma gelmesine katkisi olacaktir.
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SUMMARY

Energy requirement of the World is increasing day by day cause of the active
proses like improvement of technology and rising of population. Fossil fuels have been
consumed in a fast way. Scientists have been searching new energy sours. The answer
of these searching is hydrogen is most founded element in the World. Hydrogen energy is
most eco-friendly energy source that could replace with oil. Yet there are some obstacles,
have to solve, about the deposition of the hydrogen.

Especially, light weight complex hydrides are becoming so popular hydrogen
storage medium as they have some useful characteristics like great volumetric and
gravimetric deposition capacities, fast kinetic characteristics, and low temperature of
hydrolyze/dehydrogenation, light weight and stability.

Complex hydrides are combination of the hydrogen and 1, 2, 3 group light metals
(Li, Na, B, Al ,...) and also classified as boron hydrides, alanats, amides and alans.
Generally, kinetic of hydrolyze of the hydrogen, is deposited in complex hydrides, could
be improved by catalyst.

In this study Co-B based catalyst are produced kind of methods as chemical
induction, impregnation, solid state, ultra wave and sol-gel by different source of Co
(CoCl,.6H,0, CoS0,4.7H,0 and CoNO3.6H,0) and B (NaBH,4, H;BO3, B,O3). And then the
catalyst’'s structure properties are characterized. The catalyst, have best structural
properties, is determined and sodium boron hydride (NaBH4;) and ammonia borozane
(NH3BH3) are hydrolyzed by usage of the catalyst. Hydrolysis reaction’s conditions are
optimized so kinetic parameters are determined.

Still our country’s boron source use syntheses of metallic based catalyst products
are high add-value, strategic importance and market share. Result of this usage will help
to our country’s to become leader in the area of science and technology.
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OZET

Kahve, organoleptik 6zellikleri ve uyarici etkileri nedeniyle dinyadaki en poptler
iceceklerden birisidir. Bu nedenle, kahve telvesi de 6 milyon tonluk yillik Gretimle dinya
capindaki en dnemli atik haline gelmistir. Bu blylk miktardaki kahve atiginin dikkate
alinmasi, bu maddenin tekrar kullaniminin saglanmasi agisindan énemlidir.

Aslinda, internette kahve telvelerinin kullanimina ait bilimsel olarak
desteklenmemis ¢ok fazla bilgi vardir. Bu bilgilere gére, kahve telvesi; kot kokularin
giderilmesinde, sUmuUkli bdceklerin ve salyangozlarin uzaklastiriimasinda, dokuma ve
kagidin boyanmasinda, gubre olarak, mobilya ¢atlaklarinin kapatiimasinda, peeling araci
olarak, ev hayvanlarindan pirelerin uzaklastirimasinda, mantar Uretiminde
kullanilmaktadir. Bazi kahve Ureticileri ise telveleri yakarak kendileri icin gerekli sicak su
ve buhar Uretiminde kullanmaktadir. Buna ragmen telvelerin kullanimiyla ilgili detayl
bilimsel arastirmalar pek fazla degildir. Ornegin, kahve telvesinden biodizel Uretilmis ve
cevre sartlarinda 1 aydan fazla kararl halde kaldigi gézlenmistir. Kahve telveleri, atik su
uygulamalarinda katyonik boyanin uzaklastiriimasi igin adsorban olarak kullaniimigtir. Bu
atigin antioksidan aktivitesi farkli analitik cihazlarin kullanimi ile arastiriimigtir.

Bu nedenle, 6nerilen bu projenin amaci, kahve telvelerinden degerli trlnler elde
etme konusunda etkili bir yontem gelistirmektir. Oncelikli olarak, telvelerin igerdigi yag,
degisik ¢dzlcu ortamlarinda ekstrakte edilecektir. Analitik ydntemler, son Grtinin kalitesi
ve verim arasindaki iliskinin tanimlanmasinda kullanilacaktir. Oksidasyon kararhligi ise
Rancimat 743 kullanilarak tespit edilecektir. Daha sonra, klasik transesterifikasyon
yonteminin kullanildigi biodizel Uretimi ile ilgili ¢alismalar gergeklestirilecektir. Bu
calismada, kahve telvesinin yagi hammadde olarak kullanilacaktir. Max. verimi elde
etmek igin yag:alkol, reaksiyon zamani, katalizér miktari vb. parametrelerin etkisi
arastirilacaktir. FAME’in kalitesi ise EN 14214’e goére tespit edilecektir. Dinyanin
blylyen diger bir sorunu da temiz su kaynaklari ve su kalitesidir. Bu nedenle, son olarak
atik su problemi ile ilgilenilecektir. Peynir alti atik suyu, karasu ve tekstil atik sulari gibi
atik sularin aritilmasi icin kahve telveleri kullanilacak ve sonuglari TOC analizine dayali
olarak degerlendirilecektir. Bu agamada, atik sudaki organik yik ve tip hakkinda en iyi
bilgiyi veren IL 550 TOC-TN analiz cihazi kullanilacaktir.

Tdm deneylerde, Starbucks® magazalarindan (espresso ve filtre kahve érnekleri)
ve Kurukahveci Mehmet Efendi ve Mahtumlar’ndan (Turk kahvesi) temin edilen kahve
telveleri  kullanilacaktir. Calismalar, ylksek lisans tez c¢alismasl gergevesinde
yuratulecektir. Sonug olarak, kahve telvelerinden degerli Urtnler elde edilecek ve genis
capli bir geri kazanim ¢6zUmu Uretilmeye calisilacaktir.
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SUMMARY

Coffee is one of the most popular beverages all over the world due to its
organoleptic characteristics and stimulating effects. Therefore, spent coffee grounds, the
solid residues obtained from the treatment of coffee powder with hot water to prepare
instant coffee, are also the main coffee industry residues with a worldwide annual
generation of 6 million tons. Considering this huge amount of coffee residue produced all
over the world, the reutilization of this material is an important subject.

Indeed, so many different activities, which have not been scientifically
investigated, in the internet have been ascribed to spent coffee grounds. According to this
information, spent coffee grounds are used as a deodorizer to get rid of bad smells;
insect repellant for snails and slugs; to dye for fabric and paper; as a soil conditioner; as a
dust inhibitor; with olive oil as a cellulite reducer; to remove furniture scratches; as an
exfoliant for skin; to repel fleas of pets; to grow mushrooms. Furthermore, some coffee
manufacturers are also burned these grounds to heat water and generate steam that is
used in the manufacturing process. However, utilization of spent coffee grounds has not
been scientifically investigated in detail. For instance, biodiesel was produced from spent
coffee grounds, and it was found to be stable for more than 1 month under ambient
conditions. Spent coffee grounds were also considered an inexpensive and easily
available adsorbent for the removal of cationic dyes in wastewater treatments. The
antioxidant activity of this waste was investigated by using different analytical
equipments.

Therefore, the main objective of the present project is to provide an efficient
method for producing high-value products from spent coffee grounds. Primarily, oil of
spent coffee grounds will be extracted by using different kinds of solvents. Analytical
methods will be used for the determination of the quality of the final product and
extraction yield. The oxidation stability of oil will also be determined by using Rancimat
743. Secondly, studies dealing with biodiesel production using a typical transesterification
process will be performed. Oil of spent coffee grounds will be evaluated as a potential
feedstock. To get maximum vyield, the influence of parameters such as ratio of oil:alcohol,
reaction time, amount of catalyst, etc. will be investigated. The quality of FAME will be
determined according to EN 14214. There is a growing worldwide concern over fresh
water sources and water quality. Therefore, thirdly, we will be interested in waste water
problem. Treatment of wastewaters such as whey wastewater, olive mill wastewater, and
textile wastewater by using spent coffee grounds will be investigated based on the results
of TOC analysis. In this section, IL 550 TOC-TN Analyser providing specific information
about the type and origin of organic loads in wastewater will be used.

In all experiments, spent coffee grounds (espresso and filter coffee) which are
provided by Starbucks® coffee shops and (Turkish coffee) Kurukahveci Mehmet Efendi
Mahdumlari will be used. Studies will be held in conjunction with a master thesis.
Consequently, valuable products will be obtained from spent coffee grounds, and
comprehensive recycling solutions will be tried to develop.
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Proje No: 2012-07-01-YL04

REAKTIF TERPOLIMER, ELASTOMER VE TERMOPLASTIK KULLANILARAK BiTUM
MODIFIYESI

Yrd. Dog. Dr. Seyfullah KEYF
Yiksek Lisans Ogrencisi Emre PALIT
Kimya Metalurji Fakiiltesi, Kimya Mihendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Bu calismada 50/70 penetrasyonlu TUPRAS bitimii modifiye edilecektir. Bitim
modifiyesi icin DUPONT firmasinin reaktif elastomerik terpolimer (Elvaloy RET), Etilen
propilen dien monomer (EPDM) ve polipropilen (PP) polimerleri kullanilacaktir. Elde
edilen modifiye bitim karisimindan farkli stirelerde numuneler alinarak, her bir numuneye
penetrasyon, yumusama noktasi, duktilite ve elastik geri ddnme testleri yapilacaktir. Saf
bitim, %2 Elvaloy RET, %1 EPDM ve %1 PP igeren modifiye bitimden gerekli gorilen
numunelere IR spektrumu (FT-IR) ve termogravimetrik analiz / diferansiyel termal analiz
(TG/DTA) yapilacaktir. Bitim modifiye edildikten sonra penetrasyon ve duktilite
degerinin azalacadl, yumusama noktasi ve elastik geri dénmenin arttacadi
ongorulmektedir.

SUMMARY

In this study, 50/70 penetration graded bitumen will modify. Reactive elastomeric
terpolymer (Elvaloy RET) of DUPONT company, ethylene propylene diene Monomer
rubber(EPDM) and polyprobylene (PP) polymers use in bitumen modified. Samples take
from the obtain modified bitumen mixture in specific hours. Penetration, softening point,
ductility and elastic recovery tests apply on each sample. The virgin bitumen modified,
and it predict that penetration and ductility values decrease while softening point and
elastic recovery increase.
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IN VITRO KOSULLARDA KALSIiYUM OKSALAT MONOHIDRAT KRiSTAL_
BUYUMESINE DOGAL KATKI MADDELERININ ETKIiSININ INCELENMESI

Yrd. Dog. Dr. Emel AKYOL

Yilksek Lisans Ogrencisi Merve SENOL
Kimya Metalurji Fakiiltesi, Kimya Mihendisligi
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OZET

Uriner bélgede tas olusmasi diinya genelinde %10 gériinme yiizdesine sahip, gok
yaygin bir hastaliktir. Kalsiyum oksalat Uriner bélgedeki patolojik kristal olusumunun ana
bilesenini olusturur. idrar taslari idrarda ¢éziinemeyen ve atilamayan kristallerin bir araya
gelmesiyle olusur. GlinimUzde idrar taglarinin blyik ¢ogunlugunu ortadan kaldirabilecek
etkin tedavi yollarn bulunsa da bu problem pek ¢ok insani etkilemeye devam etmektedir.
Kalsiyum oksalat taglarinin olusumunun engellenmesi i¢in birgok ¢calisma yapilmaktadir.

Son yillarda tipta ve besinlerde kullaniimak Uzere dogal katki maddelerinin
arastiriimasinda énemli bir artis olmustur. Halen dinyada birgok ila¢ firmasi geleneksel
halk ilaclarindan yola g¢ikarak, bunlarin tesir guglerini ve iglerindeki etken maddeleri tespit
etmek icin ¢alismalar yapmaktadir.

Bu calismada, ciddi bir klinik sorun oldudu igin biyomineralizasyonda
arastirmacilarin ilgisini ¢ceken idrar ve bobrek tasi sorununun ¢ézimuine katki saglamak
amaciyla bazi dogal katki maddelerinin (misir puskuld, kayisi sapi, avakado yapragi)
kalsiyum oksalat kristal kinetigi ve morfolojisine etkisi laboratuar ortaminda (in vitro
kosullarda) incelenecektir.

SUMMARY

Urolithiasis is a common disease that has 10% sighting frequency in the world.
Calcium oxalates are the main components of pathological deposits in the urinary tract.
The urinary stones are comprised of the crystals not resolved or disposed in the urine.
Today there are some treatment types that can take away the kidney stones, however
this problem is still affecting many people. Many studies have been done to prevent the
formation of calcium oxalate stones.

In recent years, there has been a significant increase in the investigation of
natural additives to use in medicine and foods. Still, many drug companies in the world
have been working about traditional folk medicines to identify their active substances and
degree of effect.

In this study, the effects of some natural additives (corn silk, avocado leaves,
cherry stem.) on crystal kinetics and morphology of calcium oxalate will be investigated in
vitro in order to contribute to the solution of the urolithias attracted by researchers of
biomineralization due to the being a serious clinical problem.
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Proje No: 2012-07-01-YLO06

EPDM-ORGANOKIL NANOKOMPOZITLERIN URETIMi VE MEKANIKSEL-TERMAL
OZELLIKLERININ INCELENMESI

Yrd. Do¢.Dr. Emel Akyol
Yiiksek Lisans Ogrencisi Sirin CAVUSOGLU
Kimya Metalurji Fakiiltesi —Kimya Mdhendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Polimer-kil nanokompozitler kilin nano boyutlarda; kiguk boyutlu veya genis
ylzey alani yapisina baglh olarak arttiriimis fiziksel ve kimyasal 6zellikleriyle son yillarda
buyuk ilgi duyulan bir alan haline gelmistir. Kil bazli nanokompozitler gelismis mekanik,
termal ve optik 6zellikler gdstermektedir. Bu urlnler otomotiv, havacilik ve uzay, tasima,
yap! endustrileri ve elektronik Urlnler gibi kullanim alanlari olarak da genigleyerek
yayginlagsmaktadir.

Bu calismada, maleik anhidrit ve pristin kil agili Etilen Propilen Diene Monomer
(EPDM) bazli nanokompozitler hazirlanarak, XRD, FTIR, DSC ve TGA ile
karakterizasyonu yapilacaktir. Ayrica, hazirlanan nanokompozitlerin mekanik ve termal
Ozelliklerine etilen icerigi, molekdl agirligi, t¢ginct monomer secimi, dallanma tipi, cesitli
katki icerigi ve ¢esitli capraz baglanma proseduirlerinin etkisi incelenecektir.

SUMMARY

Polymer-clay nanocomposites (PKNs) have attracted a lot of attention with their
improved physical and chemical properties due to small size or large surface area of the
kil with nanoscale dimension. Clay based nanocomposites have shown enhanced
mechanical, thermal and optical properties. These materials have widened the range of
their applications in areas such as the automotive, aerospace, transportation,
construction industries and electronic products.

In this study, maleic anhydride and pristine grafted EPDM based clay
nanocomposites will be prepared and characterized by XRD, FTIR, DSC and TGA. In
addition to that to determine the effect of ethylene content, molecular weight, selection of
third monomer, branching type, various additives content and various cross-linking
procedures on mechanical and thermal properties of nanocomposites.
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Proje No: 2012-07-01-YLO7

KATKILI MATRIS POLIMERIK MEMBRANLARIN HAZIRLANMASI VE GAZ AYIRMA
OZELLIKLERINIiN INCELENMESI

Yrd. Dog. Dr. Sennur DENIZ
Yilksek Lisans Ogrencisi Sevim OKSAK

Kimya Metalurji Fakiiltesi —Kimya Mdhendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Son yillarda membran teknolgjisinin gelisimi ve kullanim alaninin artmasi ile

birlikte, Ustin 6zelliklere sahip membran malzemelerinin dUretimine iligkin ¢calismalar 6nem
kazanmistir. Membran materyalinin uygulama alanlari ters osmoz, filtrasyon, diyaliz,
pervaporasyon ve gaz ayirmadir. Son on yilda, gaz ayirma islemlerinde polimerik
membranlarin ekonomik, rahat ve etkili sekilde kullanimi buylk o&l¢clide artmaktadir.
Havadan azot ve oksijen zenginlestirme, azot, karbon monoksit ve metan karisimlarindan
hidrojenin alinmasi, dodal gazdan karbon dioksitin uzaklastiriimasi ve havadan ugucu
organik bilegenlerin uzaklagtiriimasi igin polimer membranlarin ticari kullanimlari yaygin
sekilde rapor edilmektedir. Bu uygulamalarda polimerik membranlar, yiksek akilar ve ¢ok
iyi secicilikleri ile guvenle kullaniimaktadir.
Membran yapiminda kullanmak Uzere materyaller secilirken gecirgenlik ve segicilik
Ozelliklerinin yiksek, mekanik, 1sil ve kimyasal dayaniminin istenen dizeyde olmasi ve
secilen materyalin islenebilme 6zelligine sahip olmasi gerekmektedir. Materyalin segiciligi
en 6nemli Olglt olurken basarili ve ticari olarak kullanilabilir olmasi da diger bir dnemli
Olcuttur. Membran arastirmalarinda secilen materyaller igin bu kriterlerin saglanmasi
amaclanmaktadir. Bu nedenle, Ustln 6zelliklere sahip polimerik malzemelerin Uretimine
iliskin calismalar dnem kazanmaktadir. Yuksek secicilik ve gecirgenlik elde etmenin bir
diger yolu da polimer matrisine silika gibi nano boyutlu katki maddeleri eklemek ya da
polietilen glikol (PEG) gibi ikinci bir polimeri ana polimer matrisine ekleyerek karisim
membran matrisi olusturmaktir. Son yillarda buna benzer calismalar yapilarak membran
malzemelerinin ayirma &zelliklerinin gelistiriimesi Gzerinde durulmaktadir.

Bir polimer matrisine ikinci bir polimerin eklenmesiyle hazirlanan materyallerin
veya nano boyutlu inorganik dolgularin dagitiimasi ile hazirlanan polimer-inorganik
nanokompozit materyallerin, gaz ayirma islemleri icin membran materyali olarak
kullanimlari incelenmektedir ve galismalar polimerik membranlarin ticari problemlerine
¢6zim sunabilme potansiyeline sahip olduklanni gdstermistir.  Nanokompozit
membranlarin gaz ayirma performanslari, kimyasal modifikasyonlarla daha da
gelistirilebilir. Nano boyutlu inorganik dolgu maddelerin ylzeylerinin organik fonksiyonel
gruplar ile modifiye edilmesi hem inorganik nanopartiklllerin polimer matrisinde daha iyi
dagilmasini hem de istenilen segicilik ve gegirgenlikte penetrantlarin absorbsiyonunu ve
tasinimini saglamaktadir.
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Bu calismada, poli(etereterketon) (PEEK) polimer matrisine poli(kaprolaktandiol) (PCD)
ve poli(etilenglikol) (PEG) ekleyerek PEEK/PCD ve PEEK/PEG gaz ayirma membranlari
hazirlanacak ve gaz ayirma performanslari incelenecektir. Membran matrisi olarak PEEK
ile birlikte farkli molekdl agirliklarina sahip polietilen glikol kullanarak ya da kullanmadan
silika nanopartikilleri eklenerek nanokompozit membranlar ¢ozelti dokim ydntemiyle
hazirlanacaktir. Tez calismasi kapsaminda nanokompozit membran hazirlamak amaciyla
polimerik matrise eklenmek Uzere sol-jel yontemi ile farkli ylzey gruplari iceren silika
nanopartikiilleri sentezlenecektir ve membran matrisine farkli miktarlarda eklenecektir. ilk
olarak, hazirlanan polimerik membranlarin yapilarindaki silika miktarinin, PCD miktarinin
ve PEG molekul agirligi ve konsantrasyon degisimlerinin membran morfolojisi ve ayirma
dzellikleri (izerine etkileri incelenecektir. ikinci olarak, hazirlanan nanokompozit
membranlarin gaz tasinimi dzellikleri membranlarin gegirgenlik ve secicilikleri belirlenerek
incelenecektir. Membranlarin gaz ayirma performanslarinin belilenmesi amaciyla sabit
hacim-degisken basing yontemi ile 6lgim yapan gaz gegirgenlik sisteminde H,, O,, No,
CH,4 ve CO, saf gazlarinin gegirgenlikleri dl¢Ulecektir ve segicilikleri hesaplanacaktir.
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SUMMARY

In recent years, with developing of membrane technology and increasing of
usage area, researches about producing materials that have excellent properties gain
important. The usage area of membrane material is filtration, reverse osmosis, dialyze,
pervaporation and gas separation.Recent ten years, effective, economic and comfortable
application of polymeric membranes is increased widely. Enrichment nitrogen and oxygen
from air, separation of hydrogen from nitrogen, carbon monoxide and methane mixer,
removing carbon dioxide from natural gas and removing volatile compounds from air are
wide applications for commercial applications of polymer membranes. In these
applications, polymer membranes are used with high fluxes and excellent selectvities
confidently.

While the membrane material is selecting, high permeability and selectivity
properties, optimum mechanical, thermal and chemical strength, processability is
required. Membrane material is to be both selective and commercially applicable. In
membrane researches, the aim is to provide these criteria. Because of that, researches
about membranes which have excellent properties gain important. A way to achieve high
selectivity and permeability is to add nano scale particles like silica to polymer matrix or
add to another different type polymer like polyethylene glicol (PEG) to polymer matrix for
getting copolymer structure. Recent years, similar researches are made effort developing
membrane separation properties.

In this work, it will be prepared gas separation membranes with high selectivity and high
permeability.

Polymer-inorganic nanocomposite materials, herein defined as inorganic
nancfillers dispersed at a nanometer level in a polymer matrix, have been investigated for
gas separation, and have the potential to provide a solution to the trade-off problem of
polymeric membranes. The gas separation performance of nanocomposite membranes
can be further enhanced by chemical modification. For instance, the introduction of
organic functional groups on an inorganic filler surface sometimes contributes to not only
a better dispersion of the inorganic material in the polymer membrane, but also a better
absorption and transportation of penetrants, which results in favorable selectivity and
permeability.

In this work, polyetheretherketones (PEEK)/polycaprolactonediol(PCD) and
polyetheretherketones (PEEK)/polyethyleneglycol (PEG) gas separation membranes will
be prepared by adding polycaprolactonediol(PCD) and polyethyleneglycol (PEG) to
polymer matrix and their gas separation performances will be determined.
Nanocomposite membranes will be prepared by solution-pouring method by using
polyethyleneglycol that have different molecular weights with amorphous polymers as
membrane matrix or without using just by adding silica nanoparticles. Within the context
of thesis study, silica nanoparticles that contain different surface groups will be
synthesized by the sol-gel process and then they will be added to membrane matrixs with
different amounts.

Primarily, the effects of silica and PCD amounts in structure of polymeric
membranes, molecular weight of PEG and concentration changes on membrane
morphology and separation properties will be investigated. Secondarily, some trials will
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be practiced with the aim of improving permeability and selectivity of polymeric or
nanocomposite membranes. The permeability of these pure gases: H,, O,, N, CH, and
CO, will be measured and their selectivities will be calculated by constant volume-
variable pressure method to determine the gas separation performances of membranes.
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CAM YUZEYLER iGiN FONKSIYONEL Y[]ZEY_ KAP_LAMA_MATERYALLERiNiN
HAZIRLANMASI VE GELISTIRILMESI

Yrd. Dog. Dr. Sennur DENIZ
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Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-01-02

OZET

Bu proje galismasinda su ve yag itici (hidrofobik/oleofobik), kolay temizlenebilme,
yuksek cizilme direnci ve leke tutmayan O&zelliklere sahip kaplama materyallerinin
hazirlanmasi ve cam yuzeylere kaplanmasi hedeflenmistir. Kaplanmis cam ylzeylerin bu
Ozelliklerine, yuzeyin kimyasal bilesiminin degistiriimesi ile elde edilecek nano ve mikro
ylzey parizlaluginan etkileri incelenecektir. Tasarlanan kaplama malzemelerinin
gerceklestiriimesi  amaciyla farkli nano ve mikro ylzey parazlilide sahip
hidrofobik/oleofobik kaplama malzemesi formulasyonlari hazirlanacaktir. Televizyon
ekrani, otomobil cami, dokunmatik ekranlar, buzdolabi ve firin kapag ylzeyleri igin yeni
Ozelliklere sahip urlnler elde etmek amaciyla su ve yag itici camlarin yuzey kaplama
islemi floroalkilsilan esasli olacaktir. Floroalkilsilanlar, UV direnci, asinma direnci ve
kimyasal direng gibi yliksek dayanikliliga ve leke tutma direnci ile kolay temizlenebilme
6zelligine sahip olmalari nedeniyle tercih edilmektedir. Lotus yapradina benzeyen yuzey
morfolojisini elde etmek amaciyla kaplama malzemesinin yilzey purGzlaliga ve
dayanikhligi, floroalkilsilanlar (floro-polihedral oligomerik silseskioksan, FPOSS),
floroalkoksisilanlar (FAS) ve farkli 6zelliklerde hidrofilik/hidrofobik silika nano partikulleri
kullanilarak kazandirilacaktir. Onerilen gesitli hidrofobik/oleofobik kaplama malzemeleri
sprey-kaplama (spray-coating) ve spin-kaplama (spin-coating) yontemleri ile
hazirlanacaktir ve en uygun kaplama teknigi belirlenecektir. Kaplanan cam yuzeylerin
hidrofobik/oleofobik 6zelligi temas agisi ve serbest yilzey enerjisi Olcimleri ile
incelenecektir. Bu Ozellikler ile hazirlanan kaplama malzemesi bilesimi ve proses
parametreleri arasindaki iliski arastirilacaktir. Kaplama islemi sonucu elde edilen cam
yuzeylerin morfolojisi, fiziksel ve kimyasal 6zellikleri; taramali elektron mikroskobu (SEM),
gecirmeli elektron mikroskobu (TEM) ve Fourier transform infrared spektroskopi (FTIR)
analizleri ile karakterize edilecektir. Hazirlanan kaplamalarin farkli parametrelere bagl
dayanikhligini belirlemek amaciyla cesitli fiziksel testler (film kalinhidi, yayima ve
gorunds, tutunma, sertlik, ¢iziime direnci, parlaklik ve kirlenme yeterliligi), kimyasal testler
(deterjan direnci ve deterjan/alkali silme dayanimi), yaslandirma testleri (ultraviyole etkisi
ve sicaklik dayanim direnci), leke ve parmak izi testleri yapilacaktir. Sonug¢ olarak,
¢alismanin endustriyel boyuta tasinmasi igin arastirma, gelistirme ve ekonomik katkilari
incelenecektir., Bu sayede, ylzeye istenilen Ozellikleri kazandiracak kaplama
malzemesinin belirlenerek en uygun yodntem ile cam ylzeye kaplanmasina iligkin
ayrintilar sanayinin hizmetine sunulabilecektir. Bu g¢alismanin ayrintilarinin ginimuz
teknolojisinde endustriyel gereksinimleri karsilamak i¢cin cam yuzeylere istenilen 6zellikleri
kazandirmak amaciyla yapilan kaplama isleminin endustriyel cam ylzey kaplama
prosesleri agisindan onemli avantajlar sunacagi disutnulmektedir.
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SUMMARY

The aim of this project is to prepare coating materials having
hydrophobic/oleophobic, easy to clean, high scratch resistant and stain repellent
properties for glass substrates. The effects of surface nano and micro roughness
obtained by varying the chemical composition of surface on these properties of coated
glass substrates will be investigated. To perform of the designed coating materials in this
project, the formulations of hydrophobic/oleophobic coating material having different
surface nano and micro roughness will be prepared using glass as a substrates. To
obtain of the products having novel properties the surface treatment of water and oil
repellent glass surfaces will be based on fluoroalkylsilane for using a television screen,
automobile window, a touch screen, an element of a refrigerator, and an oven door.
Fluoroalkylsilanes are preferred for glass surfaces because of their high durabilities such
as UV resistance, abrasion resistance and chemical resistance, and easy to clean and
stain repellent properties. Surface roughness will be introduced by means of various
hydrophilic or hydrophobic silica nanoparticles and fluoroalkylsilanes (fluoro-polyhedral
oligomeric silsesquioxanes FPOSS) and fluoroalkoxysilane (FAS)) using a double
morphology topography mimicking the Lotus leaf. After preparation of coating material
formulation, the proposed various hydrophobic/oleophobic coatings will be applied on
glass substrates using spray- and spin-coating methods and the suitable coating method
will be determined. Hydrophobicity/oleophobicity of coated glass substrates will be
evaluated by contact angle, sliding angle and free surface energy measurements.
Furthermore, the relationship between coating material composition and process
parameters will be investigated. At the end of the coating process, surface morphologies,
physical and chemical properties of coated glass substrates will be characterized by
using scanning electron microscopy (SEM), transmission electron microscopy (TEM), and
Fourier transform infrared spectroscopy (FTIR) analysis. To determine of the durability of
coated glass substrates related to different parameters, it will be performed by various
physical analysis (film thickness, creep and appearance, adherence, toughness, scratch
resistant, brightness and staining efficiency), chemical analysis (detergent resistant, and
detergent/alkali wiping durability), aging analysis (UV effect and heat durability resistant),
stain and fingerprint analysis. Finally, extension of this work to industrial scale, and its
contributions to research and development and economy will be discussed. Hence, the
details related to the suitable coating materials and methods for glass surface coating to
enhance the desired properties to glass surface will be offered to industrial employment.
The details of this study will offer several advantages to industrial coating processes for
glass surfaces in order to gain the desired properties to glass surfaces to provide the
present technology requirements.
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OZET

Bu calismada 50/70 penetrasyonlu TUPRAS bitiimii modifiye edilecektir. Bitim
modifiyesi icin DUPONT firmasinin reaktif elastomerik terpolimer (Elvaloy RET), hali
atigi ve termoplastik elastomer ( enplast firmasi atigi) polimerleri kullanilacaktir. Elde
edilen modifiye bitim karisimindan farkli stirelerde numuneler alinarak, her bir numuneye
penetrasyon, yumusama noktasi, duktilite ve elastik geri ddnme testleri yapilacaktir. Saf
bitim, %2 Elvaloy RET, %1 Atik hali ve %1 ,Atik termoplastik elastomer iceren modifiye
bitimden gerekli gérilen numunelere IR spektrumu (FT-IR) ve termogravimetrik analiz /
diferansiyel termal analiz (TG/DTA) yapilacaktir. Bitim modifiye edildikten sonra
penetrasyon ve duktilite dederinin azalacadi, yumusama noktasi ve elastik geri
dénmenin arttacagdi 6ngdrilmektedir.

SUMMARY

In this study, 50/70 penetration graded bitumen will modify. Reactive elastomeric
terpolymer (Elvaloy RET) of DUPONT company,wasted carpet and wasted thermoplastic
elastomer use in bitumen modified. Samples take from the obtain modified bitumen
mixture in specific hours. Penetration, softening point, ductility and elastic recovery tests
apply on each sample. The virgin bitumen modified, and it predict that penetration and
ductility values decrease while softening point and elastic recovery increase
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Proje No: 2012-07-01-YL10

SONIKASYON ORTAMINDA BAKLAGILLERIN SU ALMA OZELLIKLERININ
INCELENMESI

Prof. Dr. Belma OZBEK
Yiiksek Lisans Ogrencilsi Pinar Seher COSKUN
Kimya Metalurji Fakiiltesi —Kimya Mdhendisligi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Baklagillerin, ¢ok ylksek besleme kalitesine sahip olmalarina ragmen, dinyadaki
tiketim miktari azalmaktadir. Tuketimdeki bu azalmanin sebebi, uzun hazirlama ve
pisirme sdresi, sindirim sisteminde gaz olusumu ve bazi beslenme problemlerinden
kaynaklanmaktadir. Baklagillerde pisirme slresini azaltmak ve yapilarinda bulunan anti
besinsel maddeleri ortadan kaldirmak igin pisirme isleminden 6nce, suda islatma iglemi
uygulanmalidir. Gidalarin su alma islemi yani rehidratasyon islemi, gidanin tiketiimeden
once desorplanan su miktarinin tekrar geri kazandirilmasi icin gerekmektedir.
Rehidratasyon sirasinda gidalarin su alma 6zelliklerinin anlasiimasi sonraki uygulanacak
islemlerde ve nihai Urtn kalitesinde blylk énem tagimaktadir. Gidalarin su alma iglemi
icin uygulanan geleneksel yontemler yerine, zamandan tasarruf etmek ve gidanin besin
degerini kaybetmeden eski 06zelliklerini tamamen kazanmasini saglamak amaciyla
alternatif ydntemler aragtiriimaktadir.

Gergeklestirilecek olan bu projede, alternatif ydéntem olarak sonikasyonun
rehidratasyon islemi Uzerine etkisi incelenecektir. Sonikasyon ortaminda baklagil olarak
kuru fasulyenin rehidratasyon islemine ydnelik deneysel calismalar gerceklestirilecektir.
Optimum rehidratasyon islemini saglayan proses parametreleri belirlenecektir. Ayrica,
deneysel verilerden yararlanilarak su alma kinetigi incelenecek ve ilgili matematiksel
modeller kurulacaktir.
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SUMMARY

The amount of consumption of legumes is reduced in the world, although their
high nutritional quality. This decrease in the consumption is based on the long
preparation and cooking time, gas formation in digestive system and some anti-nutritional
factors. Soaking is applied before cooking process to decrease the cooking time of
legumes and to remove the anti-nutrients of legumes. Water absorption of foods, the
rehydration process, is needed to gain back the amount of desorbed water before its
consumption. Understanding water absorption in foods during rehydration has practical
importance since it affects subsequent processing operations and the quality of the final
product. Instead of the conventional method, alternative methods are being investigated
in order to get the prior characteristic completely without losing nutritional values of foods
and to save the time.

In the present project, the effect of sonication treatment, which is an alternative
method, on the rehydration process will be investigated. The experimental studies will be
performed for the rehydration process of dry bean under sonic treatment. Optimum
conditions will be determined for rehydration process of dry beans. Moreover, the water
absorption kinetic will be investigated and the related mathematical models will be
developed.
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Proje No: 2012-07-01-YL11

POLIETILEN TEREFTALAT (PET) ATIKLARININ DEMIR-GELIK SEKTORU iGiN
DEGERLENDIRILMESI

Yrd. Dog. Dr. Burcu Didem GORBACIOGLU
Yilksek Lisans Ogrencisi Bekir CICEK
Kimya Metalurji Fakiiltesi —Kimya Mdhendisligi

Baslangi¢ Tarihi: 2012-07-01 Bitis Tarihi: 2013-07-02

OZET

Demir-gelik sektoriinde klasik peletler yiksek sicakliklarda pisirilerek, yuksek
firrna beslenmekte ve pik demir Uretimi gergeklestiriimektedir. Son yillarda ise alternatif
demir celik Uretim yodntemlerin gelismesi ile birlikte klasik peletlerin yerine sogukta
sertlesebilen peletler ve redukleyici madde ilaveli kompozit peletler gelistiriimistir. Bu yeni
yontemler sayesinde, diuslk kalitedeki hammaddelerin kullaniimasi saglanacak, isletim
maliyetleri disecek, daha hizli Uretim gerceklesecektir. Ayrica demir celik Uretiminde
kullanilan yiksek sicaklikli firinlarin yerini alabilecek yeni teknolgjiler ortaya ¢ikacak ve
yuksek verimlilik elde edilecektir.

Redikleyici ve katki maddesi katilarak elde edilen kompozit peletler, nispeten
kisa surelerde (20 dk.’dan 3 saate kadar) ve nispeten dusuk sicakliklarda (1000-1400°C)
proses edilerek Urtin elde edilir.

Yuksek miktarlarda kok tlketimi ve bunun sonucu artan maliyetler demir-gelik
sektorindeki en buyuk sikintilardan biridir. Cevreye zarari olan ve tiketimi giderek artan
PET atiklarinin, pellet binyesine kokun yerine redukleyici olarak kullanilmasiyla, hem
PET’in geri donisimu saglanarak ¢evrede yaratacagi zararlarin énline gegilmesine hem
de demir-celik Uretiminde kok tiketiminin azaltiimasina dolayisiyla maliyetlerin
disurilmesini hedeflenmektedir. Ayni zamanda yanma sonucu olusan gazlarin fiziksel ve
kimyasal analizleri yapilarak agiga ¢ikan gazlarin temizlenmesi Uzerine ¢alisilacaktir.
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SUMMARY

In iron-steel industry common pellets, which are treated at high temperatures, are
fed to the blast furnace and used for pig iron production. Recently due to the
development of alternative iron and steel production techniques, cold bonded pellets and
composite pellets which include reductant material were developed. The use of low-
quality raw materials will be provided, operating costs will decrease, production will be
done more quickly with these new technologies, Also new technologies which can be
replaced with the high temperatures ovens will be developed and high efficiency will be
achieved.

Composite pellets which are produced by using reductant and additive materials

are reduced at relatively low temperatures (1000-1400°C) and for relatively short periods
(20 min. — 3h.).
High amount of coke consumption and increased costs because of this are the biggest
problems of iron-steel industry. The usage of PET wastes which their amount is
increasing and harmful to the environment in pellet structure as reductant instead of coke
provides not only recycling of PET which can reduce harmful effects to the environment
but also decreasing consumption of coke in iron-steel industry, so it is intended to reduce
costs. Also cleaning of released gases are being worked by making physical and
chemical analyzes of combustion gases.
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Proje No: 2012-07-01-GEP01

BOR IGERIKLI KATALiZéRL_ERiN SOL-JEL TEKNIGIYLE S_ENTEZi VE AMONYUM
BORAN (NH;BH;) HIDROLIZI ICIN KULLANIMININ INCELENMESI

Dr. Aysel KANTURK FIGEN
Kimya Muh.Bilge COSKUNER, Kimya Yuk. Mih.Hatice ERGUVAN
Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02
OZET

Hidrojenin alternatif enerji tasiyici olarak kullaniminin etkinlestirmesi icin asiimasi
gereken dnemli bir problem de, hidrojen depolama icin verimli ve guvenli ydontemlerin
gelistiriimesidir.  Cesitli  kompleks kimyasal hidrlrlerin hidrojen depolamaicin  cazip
olabilecek belirli 6zellikleri bulunmasina ragmen, ulasim sektort icin  gerekli yuksek
depolama kapasitelerine sahip degildirler. Amonyum boran (NH3;BH3) agirlikca % 19.6 H,
icerigiyle biylk miktarlarda molekiler hidrojeni depolama ve tasiyabilme kapasitesine
sahiptir. Bununla birlikte, hidroliz reaksiyonu yoluyla etkili ve hizli hidrojen salinimini
gerceklestirmek igin katalizorlere ihtiyag duyulmaktadir. Bu noktada, hidrojen Uretim
maliyetinin dusdrilmesi amaciyla, en ucuz ve en aktif katalizériin gelistiriimesi dnemlidir.
Bu amagla, bu proje kapsaminda, bor igerikli katalizérlerin sol-jel teknigiyle sentezi ve
NH3BH; hidrolizi icin kullanimini incelenecektir. Bu dogrultuda, projenin ilk adiminda sol-
jel teknigiyle sentezlenen bor igerikli farkli katalizérlerin yapisal ézellikleri XRD, ICP-OES,
RS, BET, DTA-TG ve SEM analiz teknikleri ile belirlenecektir. ikinci adiminda, NH;BH;
hidroliz reaksiyonu igin sentezlenen katalizérler kullanilarak hidrojen  GUretimi
gerceklestirilecektir. Son adimda ise, farkl sicakliklarda elde edilen hidroliz verilerini en
iyi temsil eden reaksiyon modeli belirlenerek reaksiyon parametreleri hesaplanacaktir.
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SUMMARY

The requirement for efficient and safe methods for hydrogen storage is one of the
hurdle that must be overcome to enable the use of hydrogen as an alternative energy
carrier. Although many complex hydride have certain features that might be attractive for
chemical hydrogen storage, the high hydrogen capacities needed for transportation
applications exclude most compounds.

Ammonia borane, NH3BH3 (19.6 wt % H,), is thus unique in their potential ability
to store and deliver large amounts of molecular hydrogen through hydrolysis reactions.
However, catalysts are needed to affect the release of hydrogen from NH;BHj; at efficient
rates. Most active in developing and least expensive of the catalyst in order to reduce the
cost of hydrogen production process is very important.

For this purpose, the scope of this project, the synthesis of boron-containing
catalysts by sol-gel technique and they are going to use for the hydrolysis of NH;BH;.
Accordingly, boron containing catalysts will be synthesized by sol-gel technique at
first step of the project and then structural properties of different metal oxide catalysts by
XRD, ICP-OES, RS, BET, DTA-TG, and SEM analysis techniques will be determined. In
the second step, synthesized catalysts will be performed with the hydrolysis reaction of
NH3;BH; in order to produce hydrogen. At the last step, the reaction model that best
represents the hydrolysis data obtained at different temperatures will be determined and
reaction parameters will be calculated.
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Proje No: 2012-07-01-GEP02
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Prof. Dr. Mualla ONER
Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Endustriyel ve tarimsal isler pek ¢ok farkl kimyasallarin kullanimini gerektirir ve
bu durum kuresel dlgekte suyu kirletir. Su aritma, sedimentasyon ve filtrasyondan dolay
organik ve mineral gamur Uretir. Solventler, boyalar, farmasétikler, pestisitler, koklastirma
arGnlerini kapsayan sentetik organik malzemelerin aritiimasi ¢ok gug¢ olabilir. Aritma
yontemleri siklikla aritma yapilan malzemeye 6zgl, ileri oksidasyon prosesi (AOP),
distilasyon, adsorpsiyon, biyolojik bozunma, kimyasal immobilizasyon veya gémerek
imhayi iceren metotlardir. AOP prosedlru, atik sudaki aromatikler, pestisitler, petrol
artiklari ve ugucu organikler gibi bozunmayan malzemeler veya biyolojik olarak zehirli
temizlemeler igin kullanighdir. Cevreyi kirleten bilesikler fotokatalizor kullanilarak kararli
inorganik bilesiklere ddnustlrulir. Fotokataliz fotokatalizér varliginda reaksiyonu
hizlandirir.

Cinko oksit (ZnO) bir yari-iletken metal oksit malzemedir ve geleneksel olarak
uretim metotlari ylksek sicakliklara ihtiya¢ duyar. Coktirme metodu goéreceli olarak
disuk reaksiyon sicakligi kullanir. Sulu ortamda ¢dktirme reaksiyonlari gesitli sekil, boyut
ve morfolojinin kontrolli Gretiminde basarilidir. Bu Uretim teknigi digerlerinden daha gevre
dostudur. Ayni zamanda ekipman ucuz ve kristal 6zelliklerinin kontrolU kolaydir.

Bu projenin amaci ZnO kristallerinin fotokatalitik aktivitesinin incelenmesidir. Bu
amacla degisik 6zellikte ¢inko oksit kristalleri homojen ¢okme ydntemiyle Uretilecek ve
sudaki organik kirliliklerin fotokatalitik bozunmasina etkisi incelenecektir.
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SUMMARY

Industrial and agricultural works involve the using of many different chemicals
and this situation pollutes water in global scale. Water treatment produces organic and
mineral sludge from filtration and sedimentation. Synthetic organic materials including
solvents, paints, pharmaceuticals, pesticides, coking products and so forth can be very
difficult to treat. Treatment methods are often specific to the material being treated
methods include Advanced Oxidation Processing (AOP), distillation,
adsorption, biological degradation, chemical immobilization or landfill disposal. The AOP
procedure is useful for cleaning biologically toxic or non-degradable materials such as
aromatics, pesticides, petroleum constituents, and volatile organic compounds in waste
water. The contaminant materials are converted to a large extent into stable inorganic
compounds by using photocatalyst. Photocatalysis is the acceleration of a reaction in the
presence of a photocatalyst.

Zinc oxide (ZnO) is a semi-conductor metal oxide material and traditionally its
production methods need high temperature. Precipitation method uses relatively low
reaction temperature. Precipitation reactions have succeeded in the controlled synthesis
of numerous shapes, sizes, and morphology in aqueous media. This production
technique is more environmentally friendly than others. At the same time, the equipment
is cheap and controls of crystal properties are easy.

The aim of project is to investigate the photocatalytic activity of ZnO crystals.
For this purpose, the uniform zinc oxide particles of different properties was prepared by
homogeneous precipitation method and examined as photocatalyst for degradation of
organic pollutants in water. The effect of UV light irradiation, pH, catalyst loading and the
initial concentration of pollutant will be examined on photodegradation efficiency.
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Prof. Dr. Sabriye PiSKIN
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Kimya YUk. Mah. Arzu PALANTOKEN
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OZET

“‘Nano” sozcuk olarak, bir fiziksel buyukligin milyarda biri anlamina gelir. Bir
nanometreyse, metrenin milyarda birine esit uzunluk birimidir. Nano Odlcekteki
malzemeler, malzemenin molekiller haldeki O6zelliklerinden ¢ok farkli olan yeni
Ozelliklere sahiptirler. Nanomalzemeler kutlesel halde bulunan malzemelerle
kiyaslandiginda toplam hacimlerine gére ¢ok daha bulylk oranda ylzey alanina
sahiptir. Genis ylzey alani elementlerin ve nanopargaciklarin birbirleriyle olan
etkilesimini etkiler. iste bu sekilde daha blylk boyutlarina gére oldukga farkli
elektriksel, mekanik, optik ve manyetik o6zellikler gdsteren atomik ve molekiler
boyutlardaki (1-100 nm) fonksiyonel materyallerin, aletlerin, sistemlerin Uretilmesini
konu alan bilim dali nanoteknoloji olarak isimlendiriimektedir (Singh ve ark., 2006). En
hizli buytyen teknolojilerden biri olan nanoteknoloji; son yirmi yilda yaygin olarak, ilag
sanayi, tip ve muhendislik teknolojisinde uygulanmaktadir.

Mikrobiyolojik agidan incelendiginde ise; ginumuizde fiziksel ve kimyasal
Ozelliklere sahip olan nano boyuttaki ilag partikillerinin sentezlenmesi, yeni farmasotik
artnlerin gelistiriimesinde ilgi gekici bir konuyu olusturmaktadir. Nanopartikllerin
sahip oldudu essiz elektriksel, kimyasal, mekanik ve optik dzellikleri, yiksek ylzey
alani / hacim oranlari ve oldukga kiglik boyutlari sayesinde etkin antimikrobiyal 6zellik
gosterdikleri gbzlemlenmigstir (Morones ve ark., 2005).

Tdm bu farkli 6zellikleri nanopartikillerin hastaliklarin tanisi ve tedavisi
konusunda ilgi oda@! haline gelmelerini saglamaktadir (Suri ve ark., 2007). Ozellikle
ilac tasinmasi, antimikrobiyal uygulamalar ve kanser terapisi konularinda
nanopartikdller ile yapilan ¢alismalarda oldukga Umit verici sonuglar elde edilmistir.

Titanyumdioksit (TiO,) nanopartikilleri ise ylksek stabilite, antikorozif ve
fotokatalist Ozelliklerinden dolaylr nanoteknoloji igin  énemli bir Urdnddr. TiO,
nanopartikdlleri glnlik yasamda her zaman kullanilan malzemelerde bulunmaktadir
(Kiss ve ark., 2008). Kozmetik, ilag, boya ve kagit endustrisinde sik sik
kullanilmaktadir. TiO, daha énce, hayvan ve insanlarda biyolojik inert madde olarak
siniflandinimig, bu yizden her zaman ¢ok glvenli olarak kabul edilmistir (Ophus ve
ark., 1979; Lindenschmidt ve ark., 1990). Ancak, nanoparcaciklarin kuguk partikul
boyutu farkli kimyasal, manyetik optik ve yapisal 6zellikleri olabilir; dolayisiyla normal
buyuklikteki TiO,” den daha diferansiyel toksisite profillerine sahip olabilir. Ayrica,
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titanyum ve titanyum dioksit son derece inert oldudu igin, bunlarin kozmetik
kullaniminin gavenli oldugu dasunilmektedir.

Hidrojeller ¢apraz bagli, G¢ boyutlu hidrofilik polimerlerdir. Su veya diger biyolojik
sivilarda ¢ézlinmeden siserler. Sismis halde yumusak, kauguksu yapiya sahip olmalari
nedeniyle canli dokulara benzemekte ve bdylece Ustin bir biyouyumluluga sahip
olmaktadirlar (Ju ve ark., 2002). Hidrojeller biyolojik sistemlerdeki pH, sicaklik,
elektriksel alan ve iyonik kuvvet gibi degisimlere kargi duyarlidirlar (Pourjavadi ve ark.,
2003). Ornegin pH’a hassas hidrojeller gastrointestinal bélgeye secimli ilag taginimi
icin kullaniimaktadir (Bronsted ve ark., 2002. Akill jeller diye de adlandirilan bu tar
polimerlerin tip, ila¢ ve biyoteknoloji alanlarinda olduk¢a énemli benzer uygulamalari
bulunmaktadir.

Son zamanlarda nanopartikdl igeren jeller ile ilgili galismalarin giderek artmasi ve bu
hidrojellerin secimli ilag tasiminda potansiyel kullanim alanina sahip olmalari
calismalarimizi bu konuya yonlendirmisti. Bu calismada TiO, iceren
topikalin/hidrojellerin epidermal yara iyilesmesi Uzerindeki etkisinin incelenmesi
amaclanmistir.

Bu c¢alismamizda TiO, nanopartikilleri iceren topikal kremlerin ve hidrojelin
Escherichia coli ve Staphylococcus aureus enfeksiyonu Uzerindeki etkilerinin
anlagilmasina olanak saglamasi ve ileride enfeksiyon hastaliklarinin/yara tedavisinde
yeni bakis agilarinin olusturulmasina yardimci olacagi tarafimizca distnilmektedir.
Proje kapsaminda vyapilacak c¢alismalar icin alinacak cihazlar Universitemiz ve
boélimUmaiz igin gelecek ¢alismalara yeni bir yon verecektir.

SUMMARY

"Nano" as a word means one-billionth of a physical quantity. One nanometer is a
unit of length equal to one billionth of a meter. Nanoscale materials have very different
new properties which differ from materials in molecular form. Although the total mass of
nanomaterials in comparison with the materials according to the volume has a greater
surface area. The large surface area affects the interaction of the elements and
nanoparticles. That is quite different than the larger size of the electrical, mechanical,
optical and magnetic characteristics of atomic and molecular sizes (1-100 nm), functional
materials, devices, systems subject to the production of the branch of science is called
nanotechnology (Singh et al., 2006). Nanotechnology, which is one of the fastest growing
technologies in the last twenty years as a common is applied in pharmaceutical industry,
medicine and engineering technology.

Having studied from the microbiological point of view, today of the synthesizing of
nano-sized drug particles those have physical and chemical properties, creates an
interesting topic in the development of new pharmaceutical products. Nanoparticles’
unique electrical, chemical, mechanical and optical properties thanks to their high
surface area / volume ratio, and small dimensions it has been observed to represent
effective antimicrobial property (Morones et al., 2005).

All these different features of nanoparticles allows them to become a center of interest
in the diagnosis and treatment of diseases (Suri et al., 2007). Especially on drug
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delivery, cancer therapy and antimicrobial applications, very promising results have
been obtained in studies of nanoparticles.

Titania/titaniumdioxide (TiO;) nanoparticles important products for nanotechnology
due to their high-stability, corrosion and photocatalyst features. TiO, nanoparticles are
materials used in everyday life all the time (Kiss et al., 2008). They are used frequently
in cosmetics, pharmaceutical, paint and paper industry. TiO, were previously classified
as a biologically inert material in animals and humans, so it was always regarded as
very safe (Ophus et al., 1979; Lindenschmidt et al., 1990). However, the small particle
size of nanoparticles may have different chemical, magnetic optical and structural
features, so they may have more differential toxicity profiles than normal-sized TiO,. In
addition, being so inert the titanium and titanium dioxide, they are thought to be safe
for use in cosmetics.

Hydrogels are cross-linked, three-dimensional hydrophilic polymers. They swell
without dissolving in water or other biological fluids. For having a soft, rubberlike
structure while swollen they resemble living tissues and thus have a superior
biocompatibility (Ju et al., 2002). Hydrogels are sensitive to changes such as in ionic
strength, for pH in biological systems, temperature and electric field (Pourjavadi et al.,
2003). For example hydrogels sensitive to pH are used for the transportation of drugs
selected to gastrointestinal region (Bronsted et al., 2002). Polymers of this type also
called smart gels have very important similar applications in medicine, pharmaceutical
and biotechnology.

Recently, increasing studies on gels containing nanoparticles and these hydrogels
having potential usage areas in selective drug transport have directed our efforts to
this issue. In this study, it is aimed to investigate the effect of topical / hydrogels
containing TiO, on epidermal wound healing.

Our studie is considered to be helpful for generating a new perspective on infectional
diseases/wounds healing in the future and provide a possibility to reaalize the impacts of
topical creams containing TiO, nanoparticles and hydrogels on Escherichia coli ve
Staphylococcus aureus infection. The devices those are going to be bought for the
studies those will be held under the project would surely maintain a new aspect in future

studies for our university and our branch.
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a-AMILAZ, ALKALAZ VE A-GALAKTOZIDAZ ENZIMLERININ GESITLIi ADSORBAN
YUZI_EYLER_INE IMMOBILIZASYONUNUN OPTiMiZASYONU VE iIMMOBILIZE
ENZIMLERIN SICAKLIK, PH VE ZAMAN STABILITELERININ INCELENMESI

Prof. Dr. Belma OZBEK
Yrd. Dog. Dr. Dilek KILIC APAR, Ars. Gor. Dr. Elgin YILMAZ
Kimya Metalurji Fakiiltesi, Kimya Mihendisligi BéIimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

Enzimler canl hicreler tarafindan sentez edilen, tepkimenin hizini ve

6zgulliginda belirleyen, c¢odunlugu protein yapisinda olan organik katalizérlerdir.
Enzimlerin uygulama alanlarinin her ge¢en gun artmasi, enzimlerin daha ekonomik ve
etkin tekniklerle Uretilmesini etkin kilmistir. Herhangi bir 6n isleme gerek duyulmaksizin
elde edilen son Urunlerin bozulmadan kalmasi ve besin igeriginde herhangi bir kayip
olmamasi nedeni ile enzimatik reaksiyonlar teknik agidan kimyasal reaksiyonlara goére
daha avantajlidir. Ayrica, enzimatik islemlerde reaksiyon kosullarinin daha ilimli olmasi,
proseste enerji ve hammadde maliyetlerini azaltmaktadir. Ancak, enzimatik reaksiyonlarin
en buylk dezavantaji enzim maliyetinin yiksek olmasidir. Enzimlerin tekrar ve surekli
olarak kullanilabilirligine olanak saglayacak daha kararli enzimler gelistirilerek enzim
maliyetleri azaltilabilir. Kararli enzimlerin geligtirimesi de enzim immobilizasyonu ile
saglanabilir.
Gergeklestirilecek olan bu projede, isil ve pH stabiliteleri yiksek daha kararli enzimler
gelistirilerek proses maliyetlerinin azaltiimasi amaciyla, endulstride en c¢ok kullanilan
amilaz enzim grubundan [J-amilaz, proteaz enzim grubundan Alkalaz ve laktaz enzim
grubundan B-galaktozidaz enzimlerinin ¢esitli adsorban yizeylerine immobilizasyonunun
gerceklestiriimesi hedeflenmektedir.
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SUMMARY

Enzymes are organic catalysts to determine the reaction rate and reaction

specificity. They are synthesized by living cells; and majority of them are in protein
structure. The increasing application areas of enzymes made essential of production of
the enzymes by more economical and efficient techniques. The enzymatic reactions are
technically more advantageous than the chemical reactions as they do not require any
pre-processing and the obtained final products remain intact and keep their nutritional
value. In addition, enzymatic reactions take place at mild processes conditions that
reduce the energy and raw material costs. However, the major disadvantage in the
enzymatic processes is the high cost of the enzymes. The enzyme costs can be reduced
by developing more stable enzymes that enable the repeated and continuous use of the
enzymes. The development of the stable enzymes can be achieved with the
immobilization of enzymes.
In the present project, in order to reduce the process cost, it is aimed to immobilize the
most commonly used enzymes in industry such as [J-amylase, alcalase and f-
galactosidase on various adsorbent surfaces to obtain more stable enzymes that have
higher thermal and pH stability.
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Proje No: 2012-07-01-KAP03

FAKLI MAGNEZYUM VE BOR KAYNAKLARINDAN MAGNEZYUM BORATLARIN
URETIMi VE URETIM PARAMETRELERININ INCELENMESI

Yrd. Dog. Dr. Emek Méréydor Derun

Yrd. Dog. Dr. Nurcan TUGRUL, Ars. Gér. Dr. Mehmet PiSKIN, Ars. Gér. Dr. Aysel K.
FIGEN, Ars. Gér. Dr. Nil B. ACARALLI, Ars.Gér. A. Seyhun KIPCAK,
Ars. Gér. Miuge S. YILMAZ, Ars. Gor. Ozgil D. OZDEMIR, Fatma Tugge SENBERBER,
Erctiiment GUREL

Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15
OZET

Yari metal Ozelliklere sahip bir element olan bor, dogada serbest halde
bulunmadidindan dolayi bor bilegikleri ve mineralleri olarak bulunur. Endustrideki bor
ihtiyaci genelde yan Urtnleri de degerli olan bor minerallerinden karsilanir. Kullanimlari
ve bor elementi igerigine gbére bor mineralleri dért ana grupta incelenebilir. Bunlar;
Sodyum boratlar, Kalsiyum boratlar, Kalsiyum-Sodyum boratlar ve Magnezyum
boratlardir.

Diger bor minerallerine gére Magnezyum Boratlar hafifligi, yiksek mukavemeti,
izolasyon malzemesi olarak kullaniimasi, yiksek isi direnci, korozif olmamasi, dogal ve
sentetik yollardan yuksek saflikta elde edilebilmesi gibi dzellikler sayesinde son on yilda
endustrinin ve arastirmacilarin dikkatini ¢cekmistir. Bunlarla birlikte Magnezyum Boratlar
endustride belirli reaksiyonlarda katalizér olarak, dusik oranda ilavesiyle materyallere
yuksek elastik 6zellik kazandirabilmesi ve asinmayi azaltici malzeme uretiminde yogun
kullanimina sahip olmaktadir. Son olarak Bor elementinin B ve "B izotoplari nedeniyle
ndtron emici materyal Uretiminde de kullanilmaktadir.

Magnezyum boratlarin dretimi hidrotermal ve kati-hal olmak Uzere iki farkli
metotla mimkidndur. Hidrotermal yéntemde magnezyum ve bor kaynaklarinin ayri ayri
sivi ortamda ¢Ozeltilerinin hazirlanip sicaklik yardimi ile reaksiyona sokulmasi prensibine
dayanir. Bu yontemde tercih edilen sivi ortam su veya organik bir yakit olmakta birlikte
elde edilen magnezyum borat mineralleri hidrat yapidadir. Bu projenin amaglarindan biri
de daha 6ncede denenmis c¢alismalarin aksine dusik sicakliklarda magnezyum borat
Uretimini gergeklestirmektir. Kati-hal (Termal) yontemde ise firin igerisinde ve uygun
atmosfer ortaminda bor ve magnezyum kaynaklarinin kuru halde reaksiyona sokulmasi
prensibine dayanir. Kati halde gerceklesecek sentezlerde reaksiyonlarin ylksek sicaklik
finninda sicaklik itici gicuyle gergeklestiriimesi planlanmaktadir. Termal kosullar altinda
yapilmis c¢alismalarda elde edilmis amorf Urlnler dikkate alindiginda yapilacak olan bu
calismanin  kati-hal kisminda duzgin kristal yapili  bilesiklerin  olusturulmasi
hedeflenmektedir.

Bu calismada; magnezyum oksit, magnezyum klorir, atik magnezyum gibi cesitli
magnezyum kaynaklarindan ve B,0s, borik asit gibi bor kaynaklarindan hem hidrotermal
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hem de termal (kati-hal) ydntemleri kullanilarak cesitli magnezyum borat mineralleri
(Admontit, Mcallisterit, Suanit, Kotoit, Borasit, vb...) Uretilecektir. Sonrasinda uretilen
minerallerin X-iginlari Difraksiyon Yontemi (XRD) ile kimlik tespitleri yapilacak, B,O;
icerikleri titrasyon yontemi ile belirlenecek, Fourier Transform Infrared Spektroskopisi
(FTIR) ile kizildtesi bolgedeki, Raman Spektroskopisi ile goérindr bodlgedeki bant
titresimleri incelenecektir. Taramali Elektron Mikroskobu (SEM) analizleri ile ylzey
morfolojisi belirlenecek ve son olarak Uretimi etkileyen tim faktorler incelenecektir.

SUMMARY

Because of not occurring free in nature, Boron element which shows semimetal
properties has found as boron compounds and minerals. And Industries are met Boron
minerals which have valuable byproduct necessity of Boron. According to boron
composition and usage Boron Mineral can be classified 4 main groups, Sodium Borates,
Calcium Borates, Sodium-Calcium Borates and Magnesium Borates.

At last decade, Having properties like lightweight, high strength, insulation
material capabilities, high heat resistance, non-corrosivity, obtainable both natural and
synthetically with high purity Magnesium Borates got researchers and industries
attention, as far as other borates. In addition Magnesium Borates in industry commonly
used for as catalyst specific reaction, make material gain high elasticity even rare ratio
and anti-wear material producing. At last Boron Element cause of having '°B and ''B
isotopes, used for producing neutron absorbent material

It is possible to synthesize the magnesium borate minerals by two different
methods which are liquid state (hydrothermal) and solid state (thermal) methods. In
hydrothermal method, magnesium and boron resources dissolve in a liquid and react with
the help of a temperature based equipment. Magnesium borate hydrates can be
synthesized in this method by using water or some types of organic fuels as liquid phase.
Another aim of this method is to synthesize magnesium borates at the lower reaction
temperatures, contrary to former studies. In solid state method, magnesium and boron
resources are mixed in furnace at the suitable atmosphere. A part of mixture of reactives
is heated in high-temperature furnace and the other part is undergone to microwave
beam in microwave oven. According to amorphous products in former studies, it is aimed
to form the smooth crystalline compounds.

In this study, it is aimed to synthesize magnesium borates (Admontite,
Mcallisterite, Suanite, Kotoite, Boracite etc.) from magnesium resources such as
magnesium oxide, magnesium chloride and waste of magnesium and boron resources
such as boron oxide and boric acid using the hydrothermal (liquid state) and thermal
(solid state) methods. After the synthesizing processes the characterization analysis will
be applied with equipment of X-Ray Diffraction (XRD), Fourier Transform Infrared
Spectroscopy (FT-IR), Raman Spectroscopy (Raman) and Scanning Electron Microscopy
(SEM). Then the factors affecting the synthesis will be investigated.
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Proje No: 2012-07-01-KAP04

POLIMERIK NANOKOMPOZIT MEMBRANLARIN HAZIRLANMASI VE GAZ AYIRMA
OZELLIKLERININ INCELENMESI

Yrd. Dog. Dr. Sennur DENIZ

Ars. Gor. Dr. Ayga HAQANOGLU, Dr. Emin OKUMUS,
Yuksek Lisans Ogrencisi Sevim OKSAK

Kimya Metalurji Fakiiltesi, Kimya Mihendisligi BéIimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Son yillarda membran teknolgjisinin gelisimi ve kullanim alaninin artmasi ile
birlikte, Ustin 6zelliklere sahip membran malzemelerinin Uretimine iligkin ¢calismalar 6nem
kazanmistir. Membran materyalinin uygulama alanlari ters osmoz, filtrasyon, diyaliz,
pervaporasyon ve gaz ayirmadir.

Son on yilda, gaz ayirma islemlerinde polimerik membranlarin ekonomik, rahat ve
etkili sekilde kullanimi biyuk dl¢lide artmaktadir. Havadan azot ve oksijen zenginlestirme,
azot, karbon monoksit ve metan karigimlarindan hidrojenin alinmasi, dodal gazdan
karbon dioksitin uzaklastiriimasi ve havadan ugucu organik bilesenlerin uzaklastiriimasi
icin polimer membranlarin ticari kullanimlarn yaygin sekilde rapor edilmektedir. Bu
uygulamalarda polimerik membranlar, yiksek akilar ve ¢ok iyi segcicilikleri ile givenle
kullaniimaktadir.

Membran yapiminda kullanmak Uzere materyaller segilirken gegirgenlik ve
secicilik dzelliklerinin ylksek, mekanik, isil ve kimyasal dayaniminin istenen dlzeyde
olmasi ve secilen materyalin islenebilme 06zelligine sahip olmasi gerekmektedir.
Materyalin segciciligi en énemli dlgut olurken basarili ve ticari olarak kullanilabilir olmasi da
diger bir 6nemli élguttlir. Membran arastirmalarinda segilen materyaller icin bu kriterlerin
saglanmasi amaclanmaktadir. Bu nedenle, Ustln 6zelliklere sahip polimerik malzemelerin
Uretimine iliskin galismalar énem kazanmaktadir. Yuksek segcicilik ve gecirgenlik elde
etmenin bir diger yolu da polimer matrisine silika gibi nano boyutlu bir katki maddesi ya
da ikinci bir polimeri ana polimer matrisine eklemektir. Son yillarda buna benzer
calismalar yapilarak membran malzemelerinin ayirma &6zelliklerinin gelistirilmesi Gzerinde
durulmaktadir.

Bir polimer matris icinde ikinci bir polimerin eklenmesiyle hazirlanan materyallerin
veya nano boyutlu inorganik dolgularin dagitiimasi ile hazirlanan polimer-inorganik
nanokompozit materyallerin, gaz ayirma islemleri icin membran materyali olarak
kullanimlari incelenmektedir ve galismalar polimerik membranlarin ticari problemlerine
¢6zim sunabilme potansiyeline sahip olduklanni gdstermistir.  Nanokompozit
membranlarin gaz ayirma performanslari, kimyasal modifikasyonlarla daha da
gelistirilebilir. Organik fonksiyonel gruplarin, inorganik dolgu ylzeyine girmesi hem
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inorganik nanopartikillerin polimerik membran matrisinde daha iyi dagilmasini hem de
istenilen segicilik ve gegirgenlikte penetrantlarin absorbsiyonunu ve tasinimini
saglamaktadir.

Bu galismada, ylksek segicilik ve gegirgenlige sahip gaz ayirma membranlari
hazirlanacak ve gaz ayirma performanslari incelenecektir. Bu amagla, iki farkli yontem
izlenecektir. Ilk olarak, bir polimer (polieterimid, polietereterketon, polifenilsiifon,
polietersiifon vb.) matris kullanilarak simetrik ve asimetrik membran hazirlama
parametrelerinin elde edilecek polimerik membranlarin morfolojisi ve ayirma o6zellikleri
Uzerine etkileri ultra ince membranlarin hazirlanmasini anlamak igin incelenecektir. ikinci
olarak, gaz ayirma membranlarinin polimer matrislerinde hem farkli bilesimlerde
polimerler kullanilarak kompozit membran matrislerinin hazirlanmasinin hem de bu
membran matrislerine inorganik nanopartikiller eklenerek yapida uniform sekilde
daditiimasinin gaz tasinimi boyunca etkileri, polimerik membranin gegirgenlik ve
segiciligini gelistirmek amaciyla incelenecektir. Nanokompozit membran hazirlamak
amaclyla membran matrisine eklemek igin ticari nanopartikdllerin kullaniminin yani sira
bu ¢alismada nano boyutlu katki malzemesi olarak farkli yizey fonksiyonel gruplari
icerecek silika nano partikulleri sentezlenecektir. Bu iki ydontemle hazirlanan kompozit ve
nanopartikil dolgulu nanokompozit membranlarin gaz ayirma performanslarinin
belilenmesi amaciyla gaz gecirgenlikleri H,, O,, N, CHy ve CO, saf gazlar ve bu
gazlardan hazirlanacak gaz karisimlari igin dlgulecektir. Bu nedenle, ¢alismanin dnemli
bir bélimunl farkli membran matrislerinin hazirlanmasinin yaninda saf gaz ve karisim
gazlar icin gaz gegirgenlik 6l¢im sisteminin tasarimi ve kurulmasi olusturacaktir.
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SUMMARY

In recent years, with developing of membrane technology and increasing of
usage area, researches about producing materials that have excellent properties gain
important. The usage area of membrane material is filtration, reverse osmosis, dialyze,
pervaporation and gas separation.

Last decade, effective, economic and comfortable applications of polymeric
membranes are increased widely. Nitrogen or oxygen enrichment from air, separation of
hydrogen from nitrogen, carbon monoxide and methane mixer, removing carbon dioxide
from natural gas and removing volatile compounds from air are more common
commercial applications for polymeric membranes. In these applications, polymeric
membranes are used with high fluxes and excellent selectvities confidently.

While the membrane material is selecting, high permeability and selectivity

properties, optimum mechanical, thermal and chemical strength, processability is
required. Membrane material is to be both selective and commercially applicable. In
membrane researches, the aim is to provide these criteria. Because of that, researches
about membranes which have excellent properties gain important. A way to achieve high
selectivity and permeability is to add nano scale particles like silica to polymer matrix or
add to another different type polymer to a polymer matrix for getting composite structure.
Recent years, similar works are made effort to developing membrane separation
properties.
Polymer-inorganic nanocomposite materials, herein defined as inorganic nanofillers
dispersed at a nanometer level in a polymer matrix, have been investigated for gas
separation, and have the potential to provide a solution to the trade-off problems of
polymeric membranes. The gas separation performance of nanocomposite membranes
can be further enhanced by chemical modification. For instance, the introduction of
organic functional groups on an inorganic filler surface sometimes contributes to not only
a better dispersion of the inorganic material in the polymer membrane, but also a better
absorption and transportation of penetrants, which results in favorable selectivity and
permeability.

In this work, it will be prepared gas separation membranes with high selectivity
and high permeability. In order to achieve this goal two separate ways are pursued. First,
the effect of preparation parameters of symmetric and asymmetric membranes prepared
from different polymers on the final polymeric membrane morphology and separation
properties is investigated with the objective to understand how to prepare ultrathin
membranes. Second, the effect of both different polymer additives and different
nanoparticles filling in the different polymeric matrix of gas separation membranes and
the role of nanoparticles during gas transport is investigated with the objective to improve
the permeability and selectivity of polymeric membranes. Both of these objectives require
measurement of gas permeability values in order to test the separation properties of the
polymeric composite and nanoparticles filled polymeric nanocomposite membranes
prepared. Therefore, another objective of this work is to design, build and test the gas
permeability system for single and mixsed gases.
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Proje No: 2012-07-02-DOP01

KARBON NANOTUP TAKVIYELi ALUMINA SERAMIKLERIN EKSTRUZYONU VE
KARAKTERIZASYONU

Dog. Dr. Nilgiin KUSKONMAZ
Doktora Ogrencisi Kemal DONERTAS,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mthendisligi Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Alimina oksit esasli seramik hammaddeleri arasinda tuketimi en fazla olanidir.
Yuksek sertlik, duglk yogunluk, isisal kararlilik ve korozyon dayanimi gibi Ustln
Ozellikleri yani sira dusik birim maliyeti alimina tiketimini arttirmaktadir.

1991 yilinda Japonya’da kegfedilen karbon nanotupler (KN) cok yiksek Elastik
Moddlleri (1-3 Tera Pa, 1000-3000 GPa) ve ¢cekme mukavemetleri (10-60 GPa) nedeniyle
(bu degerler cgelik ile karsilastirildijinda en az 100 kat daha iyi olduklari gértilmektedir)
elektronik, tip, hava sanayi, tarim ve pek ¢ok miuhendislik uygulamalarinda
kullanilmaktadir. Cok duvarli KN mikemmel elektrik ve termal iletkenlige sahip olup alan
emisyon cihazlarinin gelistirimesinde ve kapasitorlerde kullanilabilmektedir.

Karbon nanotlpler; metal, polimer ve seramiklere ¢ok dislk oranlarda dahi
(binde veya onbinde bir mertebelerinde) ilave edildiginde mekanik, fiziksel, optik ve
elektriksel 6zelliklerde ¢ok iyi artislar gésterebilmektedir.

Bu calismada Al,O; matrikse degisen oranlarda (adirlikca % 2-5) yuzeyi
fonksiyonellestiriimis ¢cok duvarli karbon nanotlpler (KN) sivi ortamda karistirma islemi
yapilarak ilave edilecektir. ki tir ekstriizyon pastasi (monolitik alimina ve KN takviyeli
alimina) hazirlanacak ve farkh sekillerde monolitik Al,O3 ve KN takviyeli Al,O3; seramikleri
uUretilecektir. Degisik sicakliklarda ( 1400-1600 0C) ve vakum altinda sinterleme iglemi
sonucunda elde edilecek drlnlerde mikroyapi, mekanik ve elektriksel Ozellikler
arastirilacaktir. ilave edilen KN’lerin sinterleme sonucunda elde edilen Uriiniin  tane
boyutu ve kinlma davranislarina olan etkileri ve ayrica ekstrizyon islemi sirasinda
KN’lerin yénlenmelerinin tim 6zelliklere olan etkileri de incelenecektir.
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SUMMARY

Alumina (Al,O3) is one of the most consumed oxide based engineering ceramics.
It has some desirable engineering properties, such as high hardness, low density,
thermal stability and corrosion resistance as well as low production cost which makes it
suitable for wide range of applications.

Since they were discovered in 1991 in Japan carbon nanotubes (CNTs) have
been the most remarkable materials with high Elastic modulus (1-3 TPa) and tensile
strength of 10-60 GPa (these values are 100 times higher than steel), they have been
used in electronics, medicine, aerospace indusrty, agricultere and many other
engineering applications. Due to their excellent electrical and thermal conductivity, multi-
walled CNTs are used in developing field emission devices and capasitors.

Addition of small amount of CNTs (0.1 or 0.01 %) to metals, polymers and

ceramics can improve mechanical, physical, optical and electrical properties.
In this study, varied amounts (weightly %2-5) of the surface functionalized multi-walled
carbon nanotubes will be mixed in a liquid medium and added into the alumina(Al,O3)
matrix. Two kinds of extrusion paste (monolithic alumina and carbon nanotube reinforced
alumina) will be prepared and different shapes of monolithic alumina and CNT reinforced
alumina ceramics will be produced. Final products will be sintered under a vacuum at
various temperatures (1400—16000 C). Microstructural,mechanical and electrical
properties of them will be analysed. The effects of the CNT on the grain size and fracture
behaviours of the products and also, effects of the CNT alignment on all properties will be
investigated.
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Proje No: 2012-07-02-DOP02
GESITLI NANOTUPLERIN SENTEZi, KARAKTERIZASYONU VE UYGULAMALARI
Dog¢. Dr. Cengiz KAYA
Doktora Ogrencisi. Ali Can ZAMAN
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi Bolimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Onerilen projede hidrotermal sentezleme ydntemi kullanilarak dzellikle titanium
dioksit esasli seramik nanotuplerin Uretimi amaclanmaktadir; ardindan nanotup iceren
stspansiyonlar hazirlanacak ve karakterize edilecektir. Son asamada ise elektrokinetik
biriktirme yontemi kullanilarak iletken filter 6zelligi gosteren metal képlkler ya da metal
plakalar Gzerine elektrik alan ya da manyetik alan gibi dinamik kuvvetlerden yaralanilarak
yénlenmis nanotlp kaplamalari elde edilecektir.

Titanium dioksit ve diger oksit seramik nanotuplerin Uretiminin hidrotermal

kosullarda gergeklestiriimesi nanotip boyutlari ve morfolojisinin control edilebilirligi ve
ayni zamanda yuksek verimde malzeme uretimini mUmkdn kilacaktir. Yuksek oranda
alkali iceren ¢ozeltiler (6rn: NaOH c¢dzeltileri) karbon nanotupler ve titanium dioksitleri de
icine alan birgok bilesik icin en boy orani yuksek nanoyapili malzemelerin Uretimi igin
uygundur. Farkli sicaklik ve kati/sivi oranlari ve islem sureleri uygulanip ve ayni zamanda
farkh kristal yapili baslangi¢ malzemeleri kullanilarak sivi ortamda sentezleme isemleri
gerceklestirilecektir. Uretilen numunelerin kristal yapilari ve morfolojileri gibi 6zellikleri
incelenecektir.
Elektrokinetik biriktirme ydntemi ile kaplama sirecinde ise kolloidal suspansiyonlar
hazirlanarak iletken filtre ya da pulrtzsiz ylzeyli numunler Uzerine yiksek elektrik alan
degerleri ya da manyetik alanlarin kullanildigi ya da kullanilmadigi kaplamalar
gerceklestirilecektir. Her iki ydntemle elde edilen filtreler sinterlendikten sonra
antimikrobiyal dzellikleri, fotokatalitik 6zellikleri ve mikroyapi 6zellikleri belirlenecektir.

Bu calisma sonucunda Uretilecek olan kaplamalar gunUmuizde giderek artan
oranda yuksek enerjili yakitlara duyulan ihtiya¢c ve temiz enerji gereksinimi nedeniyle
sinirlandirilmis segenekler igin uygun bir yer teskil eden hidrojen gazinin TiOz'nin
forokatalitik etkisinden yaralanilmasi ile suyun elektrolizi sayesinde kolay bir sekilde
Uretimi slreclerinde kullanilabilir ayrica elektronik uygulamalarda boya ile kakilandiriimig
glnes hicreleri, hava ve su filtrelerinde antibakteriyel Ozellik gdsteren filtreler gibi
uygulamalarda kullanilabilecektir.
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SUMMARY

Titaia nanotubes are aimed to be produced by means of hydrothermal synthesis;
subsequently nanotube containing suspensions will be produced and characterized. In
the last stage under the influence of external dynamic forces aligned and non-aligned
nanotube containing coating will be obtained on conductive filtres or flat substrates.

The production of TiO2 nanotubes under hydrotermal consitions will provide the benefits
of high yield of nantube products and flexibility of the processing conditions. Highly alkali
solutions are considered to be suitable for the production of elongated materials including
carbon nanotubes and titania nanotubes. Different processing conditions will be
evaluated such as holding time, synthesis temperature and using different starting
materils having different crystal structure.

In electrophoretic deposition process colloidal suspensions will be used for the coating
process of conductive filters or flat substrates with or without the presence of magnetic
fileds. The anti-bacterial, photocatalytic and other properties of the coatings will be
evaluated.

The obtained products can be used in the filed of cheap hydrogen production which is a
necessary technique in the present world of demanding cheap and environmentally
benign fuel. Besides the products can be used in solar cells and antibacterial applcations.
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Proje No: 2012-07-02-DOP03

A-Si:H/C-Si HETEROEKLEM GUNES PILLERI iGiN SAYDAM ILETKEN OKSIT
TABAKALARININ BUYUTULMESI VE TERMODINAMIK ANALIZi

Prof. Dr. Ahmet EKERIM
Doktora Ogrencisi. Nilifer DUYGULU,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mthendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-11-02

OZET

Saydam iletken oksit tabakalar (TCO) yuksek optik gegirgenlige, dusuk 6z
dirence, ylksek tasinim mobilitesine ve ylksek kimyasal dayanimli fotovoltayik
malzemelerdir. Malzeme 6zelliklerine bagh olarak yaygin bir kullanim alanina sahiptirler.
Enerji tasarruflu, distik emisyonlu pencere uygulamalarinda, dokunmatik ekran ve kontrol
panelleri kullanim alanlarindan bazilandir. Ayrica elektriksel iletkenlikleri ve saydamlik
Ozellikleri sayesinde glines pilleri ve diz panel ekranlarda 6n ylzey elektrotu olarak da
kullaniimaktadirlar.

Bu proje kapsaminda saydam iletken oksit tabaka buyutilmesi yapilarak a-Si:H/ c-Si
Heteroeklem (HIT) glines pillerine uygulamasi gergeklestirilecektir. HIT glnes pillerinin
onemli bir bileseni olan saydam iletken oksit tabakalar; yiksek optik gegirgenlikli, disuk
6z direncli, yiksek taginim mobiliteli ve kimyasal dayanimi yiiksek olmalidir. ITO (indiyum
katkili kalay oksit), AZO (Aluminyum katkili ¢inko oksit) ve GaZnO (Galyum katkili ¢inko
oksit) yaygin olarak kullanilan saydam iletken oksitlerdir. Literatirde yaygin olarak
saydam oksit olarak ITO’nun glines pililerine uygulamalar yer almaktadir. Ancak ITO’nun
hammadde olarak ylksek maliyetli olmasi en buylk dezavantajidir. Bu proje
calismasinda uretim maliyetini disirmek amaciyla ¢inko oksit (ZnO) ve katkilanmig zinko
oksit tarlerinin Gretimi gerceklestirilecektir.

Genel olarak TCO tabakasinin Uretiminde fiziksel ve kimyasal ince film kaplama
tekniklerinden yararlaniimaktadir. Deneysel ¢alismalarda tabakalar RF manyetik alan
sigratma yontemi kullanilarak uretilecektir. Bagarili bir kaplama gerceklestirmek igin
izlenecek deneysel prosedir: hedef- altlik malzemesi mesafesinin ve RF glcunin
belirenmesi, altlik malzeme turlerinin degistiriimesi, kullanilan gaz miktar ve tdrdnun
optimizasyonu, sigratma sonrasi yapilacak islemeler ve bunlarin gelistirimesi seklinde
siralanmaktadir. Bu deneysel prosesler farkli hedef ve altlik malzemeler turleri igin
tekrarlanacaktir.

Buydtulen filmin karakterizasyonu; elektriksel 6zellikleri: elektriksel direng 6lguimu
(dort uclu kontak), yapisal 6zellikleri: ince film aparath X- isinlan difraksiyon (XRD),
tarama elektron mikroskobu (SEM), film kalinlik 6lgimu: spektroskobik elipsometri ve
optik dlgimler: optik gecirim spektroskobisi kullanilarak gergeklestirilecektir. Uretim
parametreleri karakterizasyon sonuglariyla iligkilendirildikten sonra TCOlar HIT gunes
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pillerine Ust tabaka olarak uygulanacaktir. Gines pili performans testleri yapilarak
sonuglar termodinamiksel olarak yorumlanacaktir.

Elde edilen sonuglar dogrultusunda a-Si:H/c-Si heteroeklem glnes pilleriyle
uyumlu, yuksek gegirimli ve dlisik maliyetli ,TCO tabakalar elde edilmis olunacaktir.
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SUMMARY

Transparent conductive oxide (TCO) layers are photovoltaic materials with high
optical transmittance, low resistivity, high mobility and high chemical resistance.
Depending on material properties they have a common area of use like energy efficient,
low-emission windows applications, touch screen and control panels. Additionally, due to
their electrical conductivity and transparency properties they are used for solar cells and
flat panel display as front-surface electrode.

The scope of this project transparent conductive oxide layer will be grown and
applied on a-Si: H / ¢-Si hetero junction (HIT) solar cells. As being one of the important
constituent parts of HIT solar cells, the transparent conductive oxide layers must have
high optical permeability, low self-resistance, chemical resistance and high transport
mobility. ITO (Indium doped tin oxide), AZO (Aluminum doped zinc oxide) and GaZnO
(gallium doped zinc oxide) are widely used materials for transparent conductive oxides.
According to the literature ITO has a common usage in solar cell applications as a
transparent oxide. But the biggest disadvantage is the high cost of ITO as a raw material.
In this project, in order to reduce the cost zinc oxide (ZnO) and doped zinc oxide
materials will be produced.

Generally for TCO layer production physical and chemical thin film coating
techniques are used. Experimental studies will be carried on layer production by using RF
magnetic field sputtering method. To achieve a successful coating experimental
procedure will be followed: determination of both RF power and target-substrate material
distance, using various substrate materials, optimizing the amount and the type of gas,
application of treatments after sputtering, and their developing. These experimental
procedures will be repeated for different types of target and substrate materials.

Moreover, characterization of the growth films will be carried on; the electrical
properties: electrical resistance measurement (four-point probe), the structural properties:
X-ray diffraction (XRD) with thin-film apparatus, scanning electron microscopy (SEM), film
thickness measurements: Spectroscopic Ellipsometry and optical measurements: optical
transmittance spectroscopy. After associating the characterization results and production
parameters TCOs will be applied on HIT solar cells as a top layer. The solar cell
performance tests and the results will be interpreted as thermodynamically.

Due to the obtained results TCO layers with high permeability and low cost, compatible
with a-Si: H/ ¢-Si hetero junction solar cells will be gained.
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Proje No: 2012-07-02-DOP04

ELEKTRO CURUF ERGITME (ESR) YéNTEMiYL_E gELiK HURDALARINDAN
KALITELI CELIK URETiMI

Dog. Dr. Muhlis Nezihi SARIDEDE
Doktora Ogrencisi. Burak BIROL,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mthendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Elektrik ark firnlarinda ergitilen ve ardindan farkli yéntemlerle aritma islemleri
gerceklestirilen hurda celikler, bu prosesler esnasinda degerli alasim elementlerini
kaybetmektedirler. Nihai Urtin ise proses edilen hammaddeden daha dusuk kaliteye sahip
olmaktadir. Ergitme islemi geri donlsim icin kaginilmaz oldugundan, ergitme
basamaklari azaltildiginda daha az alasim elementi kaybi ortaya ¢ikacaktir. Hatta ergitme
ve aritma islemi tek kademede yapildigi takdirde hem degerli alasim elementlerinin kaybi
muimkin oldugunca azaltiimakta hem de tekrar tekrar ergitme islemi yapilamamaktadir.
Bu sayede enerji ve pahali alasim elementlerinden gelecek maliyet azaltilmaktadir.

Bu calisma, bazi kaliteli ¢elik hurdalarinin ergitme ve pota metalurjisi basamaklari
atlanip, dogrudan bir aritma islemi olan ESR prosesinde harcanabilir elektrot olarak
kullaniimasi ve bodylece kaliteli ¢elik haline getirilmesi islemlerini kapsamaktadir. ESR
prosesinde curuf altinda ergitme yapildigi igin curufun elektriksel ve isil iletkenlikleri;
bilesimi ve curufu olusturmak igin kullanilan hammaddeler nihai Urin kalitesinde ¢ok
onemli bir rol oynamaktadir. Bu amagla ¢esitli hurdalar ESR prosesine uygun elektrod
haline getirildikten sonra farkl bilesimlerde curuflar kullanilarak hem ergitilecek hem de
aritilacaktir. Ayrica curufun olusturulmasinda kullanilan hammaddelerin, cevher olarak
kullaniimasinin uygunlugu denenecektir. Diger bir yandan ESR curuflarinin elektriksel ve
1sil iletkenligini etkileyen faktorler ve hurdalardaki alagim elementlerine etkisi de
incelenecektir.
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SUMMARY

The steel scraps, which are molten in electric arc furnaces and then refined by
various methods, lose their valuable alloying elements during these processes. Therefore
the final product has a lower quality than the scrap that has been processed. Since
melting is inevitable for recycling, reducing melting steps results with lower alloying
element losses from the steel. Besides when melting and refining are combined in a
single step, valuable element losses will be reduced and melting the steel over and over
will be avoided. Thus, the costs of energy and valuable alloying elements will be lowered.
This research includes high quality steel production by refining of some other high quality
steel scraps by utilizing them as consumable electrodes in ESR (Electroslag Remelting)
process, skipping the melting and ladle metallurgy steps. The electrical and heat
conductivity, composition of slags and the raw materials used for slag synthesis play an
important role on the final product quality. Therefore various scraps will be prepared as
suitable consumable electrodes for ESR and then will be molten and refined under
various synthetic slags. Additionally the suitability of ore utilization as the raw materials
used to prepare synthetic slags will be investigated. On the other hand the factors
effecting electrical and thermal conductivities of slag as well as their effects on the
alloying elements will be studied.
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Proje No: 2012-07-02-DOP05

DEMIR ESASLI TOZ METALURJi_K PARCALARDA SiNTERL_EME ESNASINDA
YAPILACAK SINTER SERTLESTIRMENIN MALZEME UZERINDEKI FiZIKSEL,
MEKANIK, MiKROYAPI OZELLIKLERINE ETKIiSININ ARASTIRILMASI

Prof. Dr. Adem BAKKALOGLU
Doktora Ogrencisi Cihan BALABAN,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi BéIimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2015-01-02

OZET

Demir esasli toz metallrjik (T/M) pargalarin mekanik 6zellikleri, nihai parcanin
yogunluguna ve mikro yapisina direkt baglidir. Birgok T/M parga, sinterleme iglemi
sonrasinda ikinci bir isil igslem gérmektedir.

Yapilacak galismalarda, yeterli sertlesebilme kabiliyetine sahip demir esasli T/M
malzemeler, sinterleme firininin soguma hattina yerlestiriimis bir sertlestirme Unitesinden
gegcirilerek dogrudan sertlestirildikten (sinter sertlestirme) sonra fiziksel, mekanik, mikro
sertlik ve mikro yapi 6zellikleri incelenecektir.

Elde edilen sonuglar, klasik isil islem metodu (quench sertlestirme) ile elde
edilmis parcalarin 6zellikleri ile karsilastirilacak, her iki sertlestirme isleminin avantaj ve
dezavantajlar tartisilacak, alasim elementleri ve sogutma hizi parametreleri degistirilerek
Ozelliklere etkileri incelenecektir.

SUMMARY

The mechanical properties of Ferrous Powder Metallurgical (P/M) parts directly

depend on density and microstructure of last parts. Many of PM parts are heat treated
after sintering.
In our studies, PM materials that have enough hardenability, will be hardened directly by
passing trough the sintering furnace which equipped with hardening section on cooling
line of furnace, after treatment, we will explore the physical, mechanical, micro hardness
and micro structural properties of materials.

Collected data will be compared with conventional heat treated parts properties,
advantages and disadvantages of both hardening processes will be discussed and
effects of alloying elements and cooling rates will be analyzed.
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Proje No: 2012-07-02-YL01

TAKIM GELIKLERINE UYGULANABiL!ECEK YUZEY iSLEMLERI VE YUZEY
KARAKTERIZASYONU

Dog. Dr. H. Aygiil YEPREM
Yiksek Lisans Ogrencisi Tamer TASKIRAN
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi
Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-07-02
OZET

Yuksek sicaklik dayaniminin gerekli oldugu ¢alisma kosullarinda sicak is takim
celikleri vazgecilmez malzemelerdir. Uygun tane boyutu ve dadilimina sahip karbdr icerigi
ile sicak is takim celiklerinin martenzitik yapisi, yuksek sicaklik dayanimi i¢in en énemli
etkendir. Kaba karbir yapisi malzemenin gevrek olmasina ve sonu¢ olarak da
hedeflenenden daha kisa surede kullanilamaz hale gelmesine sebep olurken, ince karbur
yapisi daha yuksek toklugun ve daha iyi yiksek sicaklik dayaniminin elde edilmesine izin
verir. Sicak is takim celiklerinine uygulanan ylzey islemleri de kaliplarin asinma
Ozelliklerinin iyilestiriimesinde buyuk bir etkiye sahiptir.

Bu projede, aliminyum UrUnlerin dretiminde kullanilan kaliplarda kullanilan H13
celiklerinin en ylksek kullanim &mrine sahip ve ayni zamanda en diglk Uretim
maliyetine de sahip olmalarn icin gereken ideal 1sIl islem ve ylzey iglemi
kombinasyonunun tespit edilmesi hedeflenmektedir.

SUMMARY

Hot work tool steels are essential where high temperature resistance is required
in working conditions. Tempered martensitic structure of hot work tool steels with a
appropriate size and distribution of carbides in hot work tool steels is responsible for the
high temperature resistance. Coarser carbides increase the brittleness of material and
result in premature failure of dies. Finer carbides provide higher toughness and increase
in high temperature resistance. Surface properties have a great influence on the wear
characteristics of hot work tool steels as well.

In this project, it is aimed to reveal optimum heat treatment and surface
processing combination to provide longer life cycle and lower production costs in the
production H13 steels that will be used in aluminum good production.

396



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-07-02-YL02

X-52 (}ELi_GiND!EN TOZ ALTI KAYNAK METODU ILE SPIRAL KAYNAKLI BORU
URETIMINDE BORU CAPLARINA BAGLI OLARAK KAYNAK
PARAMETRELERINDEKIi DEGISiMININ ITAB BOLGESINDEKIi OZELLIKLERE ETKIiSi

Yrd. Dog. Dr. Yaman ERARSLAN
Yilksek Lisans Ogrencisi Yesim KURAL
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi
Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02
OZET

Toz alti kaynagi, kaynak icin gerekli isinin, tikenen elektrod ile is parcasi
arasinda olusan ark sayesinde ortaya ¢iktigi bir ark kaynak ydntemidir. Ark bolgesi
kaynak tozu tabakasi ile kaynak metali ve kaynaga yakin ana metal de ergiyen kaynak
tozu (curuf) ve kaynak dikisi tarafindan korunur. Diz ve silindirik pargalarin kaynagdinda,
her kalinhk ve boyuttaki borularin kaynaklarinda ve sert dolgu kaynaklarinda
kullanilabilen ylUksek kaynak hizina ve ylksek metal yigma hizina sahip, hatasiz ve
yuksek mekanik dayanimli kaynak dikisleri olusturan bir ydntemdir. Tozalti kaynagi,
otomatik bir kaynak yéntemi olmanin yaninda, gucli bir kaynak yontemidir. Bu kaynak
yontemi ile 1,2 mm den 300 mm kalinhda kadar olan tim celik elemanlarin kaynagini
yapmak mumkin olabilmektedir.

Yuksek lisans bitirme tezi olarak belirlenen bu ¢alismada, X-52 kalite ¢elikten toz
altt kaynak metodu kullanilarak uretilen spiral kaynakli kazik borusu Uretiminde spiral
boru capinin degisimine bagli olarak, akim siddeti, gerilim ve kaynak hizi gibi
parametrelerdeki degisimin ITAB'daki metalurjik 6zelliklere etkisinin incelenmesidir.
Kaynak parametreleri; kaynak hizi, amper ve voltaj; olup boru ¢apina gore degisiklik
g6stermektedir. WPS (Welding Procedure Specification) dogrultusunda, sabit boru et
kalinhginda (24 mm) boru cap degerlerinin degisimine ile birlikte, farkl kaynak
parametreleri ilen gergeklestirilecek kaynaklarin ITAB bdlgesindeki mekanik 6zelliklere ve
metalurjik yapiya etkileri incelenecektir.

SUMMARY

Submerged arc welding method is widely used in the production of steel pipe. X-
52 steel, a material commonly used in the production of piles. The purpose of this topic
identified as a graduate thesis in the X-52 steel spiral welded pipe manufacturing, pipe
diameters along with welding parameters to examine the effect of the change HAZ
properties. Welding parameters, welding speed, ampere and voltage, and varies
according to the diameter of the pipe.

Pipe wall thickness held constant (24 mm), diameter pipe welding parameters will
change depending on changes in the values specified in the WPS (welding procedure
specification ) and in accordance with these effects of weld to HAZ will be examined
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Proje No: 2012-07-02-YLO03
GESITLI METAL OKSIT NANOTUPLERIN SENTEZi VE UYGULAMALARI
Do¢.Dr. Cengiz KAYA
Yiiksek Lisans Ogrencisi Tugba IPEKSAC
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Bu ulusal ve uluslar seviyede planlanan disiplinler arasi kapsamh arastirma
projesinde nano (25-50 nm) boyutlarda ¢inko oksit (ZnO) tozlar sol-jel yontemi ile
sentezlenecek ve sentezlenmis antibakteriyel 6zellik tasiyan ZnO nano tozlar hidrotermal
sentez yontemi kullanilarak nano tuplere (capi 5-10 nm) ylzey alanlari artirilarak
(antibakteriyel etkiyi artirmak igin) doénustirilecektir. Daha sonra elektrokinetik biriktirme
yontemiyle antibakteriyel (bakteri ve virUsleri etkisiz hale getiren) 6zellik tasiyan karbon
ve nikel esasl filtreler elde edilecektir. Bunun igin hazirlanmis nanotuplerle kararli
kolloidal sUspansiyonlar hazirlanip, bu suspansiyonlar kullanilarak filtreler Uzerinde
degisik uygulama voltaji ve slrelerinde nanotipler biriktirilecektir. Elde edilen filtreler
sinterlendikten sonra antibakteriyel 06zellikleri, mekanik davraniglari ve mikroyapi
Ozellikleri belirlenecektir. Bu projede Uretilecek olan ZnO nanotlp kapli filtrelerin 6zellikle
beyaz egya ve makine sanayinde klima, camasir, bulasik, buzdolabi v.b. iclerinde
kullanilarak bakteri ve viral mikroorganizmalarin antibakteriyel 6zellik nedeniyle etkisiz
hale getiriimesi sayesinde ¢ok genis uygulama alani bulabilecektir.

SUMMARY

I n this inderdisciplinary research investigation at national and international level,
sol-gel method will be used to synthesize nano-sized (25-50 nm) ZnO powders and
hydrotermal synthesis will be used to synthesize antibacterial ZnO nanotubes (dia: 5-10
nm) to increase the antibacterial effect. Afterwards nickel and carbon-based antibacterial
filters will be obtained with zinc oxide nanotubes by electrophoretic deposition method.
For the formation of antibacterial filters, stable colloidal suspensions that contain
nanotubes will be prepared to deposite nanotubes on filters using different applied
voltages and deposition times. Antibacterial behaviour as well as structural and
mechanical properties of the sintered filters produced will be evaluated using various test
techniques. The ZnO nanotube-coated filters would be widely used in machine and home
appliances industry (air-conditioning, laundry, dishwasher, refrigerator etc.) to eliminate
bacterias and viruses.

398



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-07-02-YL04

1.2738 GELIGINE UYGULANAN FARKLI NITRURLEME YONTEMLERININ GELIK
YUZEY OZELLIKLERINE ETKIiSI

Prof. Dr. Nurhan CANSEVER
Yiiksek Lisans Ogrencisi Esil BOZTEPE
Kimya Metalurji Fakdiiltesi, Metalurji ve Malzeme Miihendisligi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Plastik kalip celikleri, her tarli plastik hammaddenin degisik ydntemlerle
sekillendirilmesi icin Uretilmis, asindirici plastiklere kargi dayanikli, ¢ok yuksek baski
sayisi ve yuksek parlatilabilirlik imké&ni sunan alagsiml takim celikleridir. Plastik kalip
celikleri, kullanilan plastik hammaddenin cinsine gbre asinmaya, basinca ve korozyona
maruz kalirlar. Bu nedenle, cok cesitli plastik kalip ¢eligi gelistiriimistir. DIN 1.2083, DIN
1.2311, DIN 1.2312, DIN 1.2738, DIN 1.2316 gibi ¢cok farkl plastik kalip celikleri
kullaniimaktadir. Bunlarin icinde DIN 1.2738 c¢eligi, ¢cok kalin dlgllerde bile ¢ekirdek
sertligini kaybetmemesi, ayna gibi parlayabilmesi ve desenlenebilmesi nedeniyle son
yillarda dikkatleri Gzerine ¢ekmistir. DIN 1.2738 plastik kalip ¢elikleri, yiksek sertliklerin
gerektigi durumlarda alevle sertlestirme veya nitrirleme islemlerine tabi tutularak ylzey
Ozellikleri gelistirilebilir.

Bu calismada, DIN 1.2738 plastik kalip celiklerinin yuzeyine, farkli nitrirleme
yontemleri ile (plazma nitrirleme, gaz nitrirleme, akiskan yatakta nitrirleme) azot
yayindirilarak, ylizey 6zelliklerinin gelistiriimesi (sertlik, asinma direnci, korozyon direnci)
hedeflenmistir. Ayrica azotla birlikte karbonun da etkisini incelemek amaciyla, DIN 1.2738
plastik kalip c¢eliginin ylzeyine azot/karbon yayindirilacaktir (nitrokarbirleme).
Nitrokarburleme islemi icin gaz nitrokarbirleme islemi segilmistir.

Nitrirleme ve nitrokarblrleme iglemleri sonrasi, karakterizasyon islemleri
yapilarak farkli nitrirleme yéntemleri sonunda elde edilen 6zellikler karsilastirilacak ve
DIN 1.2738 celigi i¢in en iyi nitrirleme kosullari belirlenecektir. Bunun icin enine kesit
mikroyap! incelemeleri, optik mikroskop ve Taramali Elektron Mikroskobu (SEM) ile
yapillacak ve EDS analizleri ile ylzeye yayinan azot ve azot/karbon bilesimi
belirlenecektir. Ylzey sertlik degisimi dlcllecek, asinma deneyleri ile strtinme katsayisi
tespit edilecektir. NaCl ¢dzeltisinde elektrokimyasal korozyon davranisi incelenecektir.
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SUMMARY

Plastic mold steel is a alloyed tool steel which produced for design of all types of
plastic raw materials in different ways, resistant to abrasive plastics, the number of very
high pressure and high ability to polish. Plastic mold steels are exposed to wear, pressure
and corrosion according to type used plastic raw material. Therefore, the plastic molding
steels have been developed in a wide variety such as DIN 1.2083, DIN 1.2311, DIN
1.2312, DIN 1.2738, DIN 1.2316. In recent years DIN 1.2738 steel has attracted attention,
due to provide high hardness of the core even in too thick dimensions. When high
hardness is required, surface properties of DIN 1.2738 plastic mold steels can be
improved by flame hardening or nitriding processes.

In this study, nitrogen is diffused on the surface of DIN 1.2738 plastic mold steels
with different nitriding methods (plasma nitriding, gas nitriding, fluidized bed nitriding) for
improvement of surface properties (hardness, wear resistance, corrosion resistance).
Besides, in order to examine the effect of carbon along with nitrogen, nitrogen/carbon will
be diffussed on DIN 1.2738 plastic mold steel surface (nitrocarburizing). Gas
nitrocarburizing was chosen as a nitrocarburizing process. After nitriding and
nitrocarburizing processes, properties that obtained from different nitriding processes will
be compared with characterization procedures and best nitriding conditions will be
determined for DIN 1.2738 steel. For this aim, cross-sectional microstructural analysis will
be performed with optical microscopy and Scanning Electron Microscopy (SEM).
Composition of nitrogen and nitrogen / carbon on the surface will be determined with
EDS analysis. After that, experiments of wear and hardness will be implemented and
corrosion tests will be carried out with %3.5 NaCl solution. With the findings, samples will
be compared in terms of different conditions and materials.
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OZET

Disiplinlerarasi arastirma projesi 6zelligini tasiyan bu projede nano boyutlarda
oksit pargalar Uretiimesi planlanmistir. Nanoboyutlu ve fakli morfolojilerde inorganik
pargaciklarin Uretiminde sol-jel ve hidrotermal ydntemler kullanilacaktir. Farkli proses
teknikleri kullanilarak yiksek ylzey alanina ve yuksek elektrokimyasal aktiviteye sahip
tanelerin olusturulmasi  éngorilmuistir.  Uretilecek TiO, esash nanopargacik ve
nanotiplerle SnO, esasli nano pargaciklar daha sonra fotovoltaik gines pillerinde
fotosensitif elektrot malzemesi Uretiimesinde kullanilacaktir. Fotokatalitik 6zelliklerin
belirenmesinde inorganik esasli toz malzemeler icin yaygin olarak kullanilan metilen
mavisinin bozunumu calismalari dopantlama ve boyut/ morfoloji kontroli agsamasinda
proses parametrelerinin optimizasyonu igin kullanilacaktir. Fotokatalitik ve fotovoltaik
aktivitelerin gercek anlamda irdelenebilmesi icin Uretilen nanoparcgaciklarin yasak enerji
bandi araligi degerlerinin boyut/ morfoloji (nano tane—nanotip degisimi) ve kimyasal
icerige bagli olarak belirenmesi Onemlidir. Bu sebeple Uretilen nanoparcacik ve
nanotiplerin absorpsiyon miktarlari UV-VIS/NIR spektrometresinde Odlgulerek, yasak
enerji araliyi degerleri hesaplanacaktir. Son olarak Uretilen TiO, ve SnO, esasl
nanopargacik ve nanotlpler kullanilarak cam altliklar elektrokinetik biriktirme ile
kaplanacaktir. Elektrokinetik biriktirme ydnteminde, kullanilan nanotozlarin kararli
solusyonlarinin  olusturulmasi calismalarinda, nanopargaciklarin  yuzeylerinin
modifikasyonu da ele alinacaktir.Elde edilen elektrotlar, daha sonra boya ile
duyarlilastiriimis gines hicresi (DSSC) imalinde kullanilacak ve Uretilen hicrelerin akim-
gerilim performans 6zellikleri belirlenecektir.
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SUMMARY

In this interdisiplinary project, oxide based nanoparticles are planned to be
produced. For processing nanoparticles with various morphologies, sol-gel and
hydrothermal processing techniques will be employed. In order to produce high surface
area and high electrochemical acitivity nanoparticles, different chemical based material
processing techniques are planned. TiO, based nanoparticles and nanotubes and SnO,
based nanoparticles will later be used for producing photosensitive electrodes for
photovoltaic solar cells. For characterization of photocatalytic activities, the
decomposition of organic dye methylene blue will be employed in order to evaluate the
optimization of doping, size/ morphology control during the production. It is imperative
that the evaluation of electronic performans, i.ie. photocatalytic and photovoltaic activities
of produced nanoparticles, the band energy gap values should be measured against
changes in chemical composition, size and morphology (nanoparticles—nanotubes
transformation). Therefore, the absorbance values of nanoparticles and nanotubes will be
measured by using UV-VIS/NIR spectrometer and the band energy gap vales will be
calculated. Finally, oxide based TiO, and SnO, nanoparticles/ nanotubes will be coated
on to glass substrates by electrophoretic deposition. For electrophoretic deposition
technique, stabil solution of nanoparticles will be obtained by surface modification of
nanoparticles. After the deposition, produced electrodes will be used to compose dye
sensitized solar cells (DSSC) and the current/ voltage (1/V), performance of solar cell will
be evaluated.
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OZET

Sartiinme, Asinma ve Yaglama olgularinin bir arada incelendigi Triboloji bilim dali
son on yilda bilimsel galismalar yoninden énemli bir ilgi gekmektedir. Strtlinmenin enerji
yutmasi, asinma nedeniyle o6nemli ekonomik kaynaklar harcanarak elde edilen
malzemelerin kaybedilmesi ve édnemli konstriksiyonlarin hasara ugramasi, strtinme ve
asinmanin azaltilmasi icin yapilmasi gereken yagdlamanin ilave maliyeti ve cevreye
olumsuz etkileri dustndldagunde Tribolojik olusumlarin anlagiimasi ve elde edilen bilgi
birikiminin mihendislik uygulamalara uyarlanmasiyla énemli kazanimlarla sonuglanacagi
gorulmektedir. Nitekim bu alandaki gelismelerin sonuglari alinmaya baslanmistir ve bu
stre¢ ginimuzde hala sirmektedir.

Surtinme ve asinma olusumlarinin dogasinda isi olusumu bulunmakta ve pek
¢ok gercek uygulamada ylksek bir isi agiga c¢ikmaktadir. Bu nedenle konunun
laboratuvar arastirmalarinda gercekgi bir sekilde degerlendiriimesi amaglaniyorsa bu isi
etkisinin de laboratuvar deneylerinde simule edilmesi gerekir. Ancak gunimizde en
yaygin kullanilan laboratuvar surtinme deneyi olarak karsimiza ¢ikan pin on disk veya
ball on disk testlerinde bu durum ¢ogu zaman karsilanmaz. Dolayisiyla bu tir testler
sadece ortam sicakligl yakinindaki surtinme olaylarini simule ederler ve yiksek sicaklik
ortaya ¢ikan uygulamalarda anlamlarini vyitiriler. Bunun temel nedeni maddelerin ortam
sicakhdinda ve yiksek sicakliklardaki davraniglarinin  degismesi, asinma
mekanizmalarinin karmagiklasmasidir.

Bilimsel calismalarin de facto standart olarak kullandigi pin on disk testlerinin bir
onemli handikapl da ¢odu deneylerde deney diizenedinde sadece sirtlinme kuvvetlerinin
Olcilmesi ve slrtinme yuku olarak ise genellikle sabit bir 6l adirlik (dead weight)
kullanilmasidir. Proje ekibimiz uzun yillardir ylrattigu surtinme deneylerinde pin on disc
testinin dogasi gere@i slrtinme kuvvetlerinin normal yUki de etkileyen bilesenler
icerdigini tespit etmistir. Dolayisiyla slrtinme katsayisi hesaplanmasinda normal yik
degerlerinin  anlik dlgllmesi (real time measurement) ve hesaplara katiimasi
gerekmektedir.

Yukarida sayillan nedenlerle bu arastirma projesinde Yuksek sicakliklarda
strtinme deneylerinin gergeklestirilebilecedi bir ylksek sicaklik tribometresinin tasarimi
ve Uretimi hedeflenmistir. Bu tribometrenin 20-500 °C arasinda testlere olanak saglayan
bir pin/ball on disk test dizenegi olmasi ve normal yik degerlerinin anlik dl¢ilmesine
imkan saglayan bir tasarim yapilmasi planlanmaktadir.
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Bdyle bir test diizeneginin tasarlanmasi ve Uretiimesi bu alanda bilgi ve tecribe
birikimini gerekli kilmaktadir. Proje ekibi daha énce ortam sicaklijinda galisan bir pin on
disk dizenegini tasarlamis ve imal etmisti. Bu dlzenek Universitemiz merkez
laboratuvarinda halen pek ¢ok arastirmaciya hizmet vermektedir. Bu proje kapsaminda
yapilacak yuksek sicaklik tribometresi ise bu drnekten yola ¢ikilarak geligtiriimis bir model
olacaktir. Proje ¢iktisi dogrudan Urine donuastirilip kullanima sunulabilecek ekonomik
getirisi olabilecek bir donanimdir.

Cihaz tasariminin kullanim esnekligi saglayacak sekilde yapilarak, farkl
arastirmacilarin Grtnlerini test ettigi bir dizenek olmasinin yaninda dogrudan testin kendi
dogasinin arastirildigi ¢alismalarin yapilmasina yoénelik bir test dizenegdi olmasi da
amaglanmaktadir (Hazir tasarimlarin blyuk bir codu deney parametrelerinin serbestge
degistiriimesine imkan vermemektedir.). Bu yoniyle test dizenegdi hazir alinacaklara goére
ekonomiklik avantajinin yaninda teknolojik ve bilimsel avantajlar da sunacaktir. Ayrica
elde edilen bilgi birikimi ve Uretim sirasinda kazanilan deneyim ve katma degerler hem
Ulkemiz icin hem de Universitemiz igin kazanimlar olacaktir.
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SUMMARY

When Friction, Erosion and Lubrication cases are examined together, science of
Tribology attracts a particular interest in terms of scientific studies over the last decade.
Taking into consideration of absorption of the energy by friction, loss of materials
obtained by the expenditure of significant economic resources and damaged important
construction because of erosion, additional cost of lubrication to be done to reduce
friction and erosion, and the resulting impact on the environment, it is seen that it will
result in significant gains with understanding the tribological formation and adaptation of
accumulative knowledge to engineering applications. As a matter of fact, we can see the
results of this advance in this field and nowadays this process is still in progress.

There is heat generation in nature of the formation of friction and erosion and in
many real applications a high heat occurs. For this reason, the effect of heat must be
simulated in laboratory experiments if this subject is aimed to be assessed in laboratory
researches in a realistic way. However, today this case is not often satisfied in pin on disc
or ball on disk tests encountered the most widely used as an experiment in the laboratory
of friction. Therefore, such tests only simulate the events of friction near the ambient
temperature and lose their meaning in applications resulting in high-temperature. The
main reason for this is change in the behavior of materials at ambient temperature and
elevated temperatures, complication of erosion mechanisms.

A significant handicap of pin on disc tests where scientific studies used as the de
facto Standard is measuring only the friction forces and usually using a fixed dead-weight
(dead weight) as the friction load in most experimental setups. In the friction experiments
conducted for many years, our project team has established that the friction forces
contain ingredients that influence the normal load as the nature of the pin on disc testing.
Therefore, in the calculation of friction coefficient, values of normal load are required to
be measured instantaneously (real-time measurement) and taken into accounts. In this
research Project, it is aimed to design and produce a high-temperature tribometer by
which friction experiments carried out at high temperatures because of reasons
mentioned above.

Tribometer is planned to be a pin / ball on disk test rig that allows testing between 20-500
°C and a design that allows the measurement of instantaneous values of the normal load.
Such a test setup design and production requires knowledge and experience in this field.
Previously the project team designed and manufactured a pin-on disc setup working in an
ambient temperature. This arrangement still serves many researchers in the central
laboratory of the university. High temperature Tribometer made under this project will be
a model developed on the basis of this sample.

The output of the Project is a hardware that can be converted to the product directly,
presented for use and can have economic return. In addition to being a mechanism that
different researchers tested their products by designing the device in order to provide
flexibility in use, it is also aimed to be a test system intended to make studies in which
researches about directly test's own nature are done. (Most of ready designs do not
enable modification of the experimental parameters freely.) From this aspect, test setup
will provide not only economic advantage but also technological and scientific advantages
comparing with ready ones.In addition, the resulting accumulation of knowledge and
experience gained during the production and added values will be gains for both our
country and our university.
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OZET

Gundmuzun otomobil teknolojileri, uzay teknolojileri ve tasinabilir elektronik
endustrisi, duslk yodunlugu ve iyi yapisal Ozellikleri nedeniyle magnezyum (Mg)
alagimlarini siklikla kullanmaktadir. Sivi Mg, gerek primer metal Uretiminde gerekse Mg
esasli Urunlerin Uretimi sirasinda ortamdaki hava ile etkilesime girerek oksitlenir ve yanar.
Bu sebeple Mg dUreticileri sivi metalin ylzeyinin oksijenle irtibatini keserek metalin
yanmasini engellemek icin cesitli koruma yontemleri kullanirlar. Bu amagla ge¢cmiste tuz
eritkenler ve derisik SO, gazi kullaniimistir. Ancak bu koruma ydntemleri, Mg icin gerekli
korumayi saglamalarina ragmen metal kalitesini disturmusler, donanimlarda korozyona
sebep olmuslar ve galisma ortami igin tehlike olusturmuslardir. 1970 yilindan bu yana
uluslararasi magnezyum endustrisi, zehirli, yanici ve korozif olmamasi sebebiyle sivi
metalin korunmasinda blyUk oranda SFg gazi kullanmaktadir. Cin magnezyum endustrisi
ise, koruma amaciyla buylk oranda kikurt tozu kullanmakla birlikte Grlin kalitesini
yukseltmek igin glinimUzde kukirdl terk edip SFg kullanmaya baglamistir.

Cok etkili bir koruyucu gaz olmasina ragmen SF¢, blylk oranda sera etkisine

sebep olmakta ve binlerce yil etkisi slrecek kiresel i1sinmaya katkida bulunmaktadir.
Dinya capinda bircok hikimet ve kurulus eriyik Mg muamelesinde SFg kullanimini
azaltmak igin yeni yéntemlerin arayisi icindedir. Ornegin ABD’de, “Magnezyum
Endustrisinde SFg Salinimini Azaltma Ortakhdi” gonilli olarak 2010 yilinda SFg
salinimini azaltma karari almigtir.
Benzer sekilde Avrupa Birligi de 2008 yilindan itibaren 850 kg’in Uzerindeki Uretim
miktarlari igin Mg basingli dékimunde SF¢ kullanimini engelleme karari almigtir. Dinya
¢apinda birgok Mg Ureticisi devamli artan Uretim miktarlarini da géz éninde bulundurarak
cevreye duyarll ve ertikensiz eriyik koruma sistemleri hakkinda arastirmaya devam
etmektedir.

Bu projede de gevreye olumsuz etkisi en dislk olan ve Uriin kalitesini olumsuz
etkilemeyecek ideal gaz/gaz karisimlarinin tespit edilmesi ve sivi metale eklenecek
ajanlarla da koruyucu gaz miktarinin en aza indirilmesi hedeflenmistir.
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SUMMARY

Today’s automobiles, aerospace technologies, and portable electronics all use
magnesium (Mg) for its advantageous light weight and structural properties. While being
produced and when used in manufacturing other products, molten
Mg will oxidize (burn) on contact with ambient air. Therefore Mg producers and parts
manufacturers use melt protection on the metal’s surface to prevent burning. In the past,
salt fluxes or concentrated sulfur dioxide (SO,) gas were used for this purpose. While
these chemicals provided adequate melt protection, they also reduced the quality of the
metal, corroded equipment, and presented workplace and environmental hazards. Since
the 1970s, the international magnesium industry has largely used SF¢ for melt protection
for its nontoxic, nonflammable, and non-corrosive characteristics. China’s rapidly growing
Mg industry employs sulfur powder for melt protection but is transitioning to SF¢ cover
gas systems to improve product quality.

Although it is an effective Mg cover gas, SF¢ is a very potent and persistent
greenhouse gas, which means its release to the atmosphere contributes to global
warming for thousands of years. Many national governments and companies around the
world are seeking to reduce or eliminate SF6 use in molten Mg processes. For example
in the United States, members of the SFs; Emission Reduction Partnership for the
Magnesium Industry have committed to voluntarily eliminate SFs emissions by 2010.
Also, the European Union will prohibit the use of SF¢ in Mg die-casting beginning in 2008,
except when used in quantities less than 850 kg per year. Many end users of Mg
worldwide will continue to demand consistently high-quality Mg products and will seek
improved environmental conditions that alternative fluxless melt protection other than SFg
can provide.

By using fluxless melt protection other than SFg, the global Mg industry can
benefit from improved metal quality, potential cost savings, and increased workplace
safety while reducing greenhouse gas emissions.

In this project, it is aimed to evaluate ideal gas/gas mixtures with minimum
possible effect on environment and again minimize the protective cover gas by adding
deoxidizing agents to molten magnesium.
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OZET

Dubleks paslanmaz celikler, mikroyapilarinda ferrit ve Ostenit fazlarini bir arada
bulunduran, yiksek alasim elementi icerikleri ile Ustin mekanik 6zelliklere ve korozyon
direncine sahip olan malzemelerdir. Sahip olduklari ylUksek mekanik &zellikler ve
korozyon direnci nedeniyle gemicilik ve petrokimya sektorleri ile borulama hatlarinda
yaygin olarak kullaniimaktadirlar. Dubleks paslanmaz celikler yiksek krom ve nikel
icerigine sahip malzemelerdir. Krom korozyon direncini artinr ve ferrit olusumunu saglar.
Nikel ise mekanik &zellikleri artirir ve dstenit olusumunu saglar. Ozellikle bu iki alagim
elementi kullanimi ile dstenit ve ferrit fazlarinin %50 oranlarinda olusumu saglanarak,
istenen korozyon direnci ve mekanik dzellikler elde edilir.

Dubleks paslanmaz ¢eliklerin en énemli sorunu, malzemenin isil islemi sirasinda
olusan o ve x fazlaridir. Bu fazlar, 650-900 °C arasindaki sicakliklarda olusur ve
malzemenin korozyon direnci ile mekanik &zelliklerini olumsuz etkiler. Ayrica, o ve X
fazlarinin olusumu sonrasinda ferrit yapisi igerisinde ikincil dstenit olusumu da goéruldr.
ikincil 6stenit olusumu ile yapida istenen ferrit-dstenit miktari degisir. Olusan fazlarin
gideriimesi ya da malzeme o0Ozellikleri Uzerinde olusan olumsuz etkilerin ortadan
kaldiriimasi 1sil islemler ile mimkudn olmaktadir.

Bu galismada, dubleks paslanmaz gelik malzemeye farkli sicaklik ve farkli sireler
ile 1sil islemler uygulanacaktir. Isil igslemler sonrasi 650-900 °C sicaklik araliklarinda farkl
sogutma islemleri uygulanacak ve mikroyapi incelemeleri ile olusan fazlar belirlenecektir.
Ayrica, uygulanacak mekanik testler ve korozyon testleri ile olusan fazlarin malzeme
dzellikleri Gzerindeki etkisi belirlenecektir. Ozelliklerin belilenmesinden sonar, bu fazlarin
mekanik 6zellikler ile korozyon 6zelliklerini en az oranda etkileyecek sekilde gideriimesine
yonelik 1sil islem yontemleri gelistiriimeye ¢alisilacaktir.
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SUMMARY

Duplex stainless steels that have ferrite and austenite in the microstructure have
great mechanical and corrosion properties with higher alloying elements content. Duplex
steels are widely used in piping, chemical and offshore industries because of their higher
mechanical and corrosion properties. Duplex stainless steels have great amount of Nickel
and Chrome content. Chrome is stabilized ferrite and enhanced corrosion resistance.
Nickel is stabilized austenite and enhanced mechanical properties. Desired corrosion
resistance and mechanical properties can be obtained by providing 50% austenite and
ferrite fractions with the use of Chrome and Nickel.

The most important problem of the Duplex Stainless Steel is comprising of o and
X phases during the heat treatments. These phases occur between 650-900 ‘C and
comprising of o and x phases deplete the mechanical properties and corrosion
resistance. Moreover, secondary austenite can occur during the comprising of o and x
phases and desired austenite and ferrite fractions cannot be provide with secondary
austenite formation. Elimination of o and x phases or minimizing the negative effects of o
and x phases on the properties of alloy can be provided by heat treatments.

In this study, different heat treatment processes are carried out to Duplex 2205
Stainless Steel. Different cooling regimes are used between 650-900 ‘C and occurred
phases are determined with microstructural observations. Besides, effects of the occurred
phases on the properties are determined with mechanical and corrosion tests. Different
heat treatment processes are going to be developed to minimize the negative effects of
these phases on the mechanical and corrosion properties.
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OZET

1991 yilinda kesfedilen karbon nanotlpler (KNT) Ustin mekanik dayanimlari,
muikemmel elektriksel ve isil iletkenlikleri ve boylari ve enleri dogrultusunda anizotropi
g6stermeleri nedeniyle metal, polimer veya seramik esasli kompozitlerde mekanik, optik
veya elektriksel Ozellikleri gelistirmek amaciyla ¢cok yaygin olarak kullaniimaktadir. Tek
veya ¢ok duvarli karbon nanotlpler boylari ve enleri dogrultusunda farkli manyetik
duyarliiga sahiptirler ve ayrica paramanyetik 6zellik gosteren partikillerle ylzeylerinin
dekore edilmesi veya iclerinin doldurulmasi ile manyetik anizotropileri artirilabilir. Ayni
sekilde igsel olarak manyetik 6zellik tasiyan demir esasli gubuk ya da nanotlip seklinde
olan nanoyapilar da manyetik anizotropi géstermektedir.

Bu temel yaklasimla énerilen proje kapsaminda 6zellikle hidrotermal yéntemle
KNT’in dis ylzeyleri veya i¢ yluzeyleri nano-6lgekte demir oksit gibi malzemelerle dekore
edilicek/doldurulacak ve dis manyetik etkilere ylksek manyetik duyarlilik ve ayni
zamanda manyetik anizotropi gdsterir hale getirileceklerdir. Ayrica, hidrotermal ydntemle
yapisal olarak manyetik 6zellik tasiyan demir oksit nanotipler (6rnegin ayni zamanda iyi
bir yari iletken olan gama Fe,O3;) ve buna ek olarak nanotel/nanogubuk seklinde
parcaciklar sentezlenecektir. Daha sonra elde edilen hibrit yapilar olusturulacak manyetik
alan veya elektriksel alan igerisinde cesitli ve farkh altliklar Uzerinde elektrokinetik
biriktirme (EKB) yontemiyle kaplama tabakasi seklinde Uretileceklerdir. Baska bir
calismada ayni yaklasim uygulanarak yonlenmis karbon ya da demir oksit
nanotip/nanotel takviyeli seramik anafazli (Al,O3; v.b.) kompozitler elektrik ve manyetik
alanlarin etkisi altinda elde edilecektir. Boylelikle; mikro/makro 6lgeklerde farkl yonlerde
farkli 6zellik gésteren anizotropik malzemeler elektrokinetik biriktirme yontemi ile Uretilmis
olacaktir. Bu amacla sadece karbon nanotip, demir oksitle modifiye edilmis KNT ve
manyetik demir oksit nanotip/nanotel igeren slispansiyonlar ve bunlarin seramik tozlarla
karistirilmis suspansiyonlari kararli olacak sekilde hazirlanacaktir. Bu slspansiyonlar
kullanilarak manyetik ve elektriksel alanlar altinda elektrokinetik biriktirme ydntemi
kullanilarak ¢ok genis bir araliktaki geometride ve boyutta iletken altliklar Gzerinde her biri
ayni yone yonelmis nanotupleri iceren kaplamalar veya pargalar elde edilecektir. Boylece,
bu yéntem sayesinde ulasilabilecek en ylksek dizeyde mekanik, elektriksel, optik ve isil

410



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Ozelliklerinden yararlanilacbiliecek olan nanotipler iceren malzemelerin Uretilebilicegdi
gOsterilmis olacaktir. Ayni zamanda ¢ok fonksiyonlu hem elektriksel hem de 1sil
iletkenlikte ve mekanik dayanimda ve yuksek anizotropiye sahip drlnler elde edilecektir.
Bu tur uygulamalar slUperkapasitorlerin kapasitansinin artiriimasi uygulamalarinda yada
yuksek elektriksel yalitkanhigin ve ayni zamanda 1sil iletkenligin istendigi elektronik devre
althklarinda (bu uygulamalarda kullanilacak olan nanotipler yari iletken nanotipler
olmalidir.)Kullanim imkani bulabiliceklerdir. Yénlenmis nanotlp iceren kaplamalarin ya da
pargalarin diger kullanim alanlari sensér uygulamalari ya da alan emisyon cihazlaridir.

Yapisal uygulamalar icin farkl bilesimlerde (silisyum nitrar, alumina, zirkonya) ve
anizotropik Ozelliklere sahip KNT takviyeli kompozitler elde edilecektir. KNT takviyeli
seramik kompozitler elektrokinetik biriktirmeyle sekillendirmenin ardindan drlnlerin nihayi
sinterleme islemleri sinterleme ydntemleri kullanilarak yapilacaktir.
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SUMMARY

Carbon nanotubes which were invented in 1991, have started to be used to
increase the mechanical, optical or electrical properties of ceramic, polymer or metal
matrix composites due to their superior mechanical strength, perfect electrical and
thermal conductivity, and their anisotropy along the tube diameter and length.

Single or multi walled carbon nanotubes exhibit different magnetic anisotropy and
besides, their magnetic anisotropy can be altered via filling insides of nanotubes or
decoration on the surfaces of nanotubes with paramagnetic nanoparticles. In addition,
intrinsically magnetic iron based nanostructures either in the form of rods or tubes also
show magnetic anisotropy.

With this basic anticipation or approach in this project, the outer or inner surfaces of
carbon nanotubes will be decorated with nano-scale iron oxide materials dominantly by
means of hydrothermal synthesis or sol-gel process and they will be made to exhibit
magnetic susceptibility under an influence of external magnetic fields and they will be
rendered to show magnetic anisotropy as well.

Besides, for the first time in this project intrinsically magnetic iron oxide based nanotubes
and in addition nanowires and nanorods will be produced. Subsequently, the obtained
hybrid materials will be deposited on to various and different substrates by means of
electrophoretic deposition under the influence of electrical and magnetic fields.

In another study, the same approach will be implemented to produce aligned carbon and
iron oxide nanotube/wire reinforced ceramic based (alumina etc.) composites under
electrical and magnetic fields. Therefore, anisotropic materials in the scale of micro/macro
will be produced by means of electrophoretic deposition which shows different properties
in different dimensions. With this aim only carbon nanotube, iron oxide modified carbon
nanotube and magnetic iron oxide nanotube/nanowire and mix of these materials with
ceramic particles will be produced in suspension exhibiting high stability. These
suspensions will be used to produce aligned nanotube containing coatings or parts
possessing broad range of geometry and dimensions, under magnetic and electrical
fields using electrophoretic deposition. By virtue of this approach, an easy and fast
technique will be shown, providing room to produce materials which benefit from the
highest achievable optical, mechanical, electrical or thermal properties of nanotubes.
Besides, multi-functional products will be able to be produced exhibiting high mechanical
strength or electrical conductivity or thermal conductivity at the same time and also
presenting high anisotropy. This kind of applications can be used in applications to
increase the capacitance of supercapacitors or in heat sink applications both high
electrical resistance and thermal conductivity are required to produce suitable beds for
electronic circuits in which dissipation of heat is crucial (these applications require
semiconductor nanotubes). Field emission devices and sensors are other possible
applications for aligned nanotube containing coatings or parts.

For structural applications composites will be produced exhibiting anisotropic properties
in different combinations (Zirconia, Silicon nitride, and alumina based composites).
Subsequent to the production of nanotube reinforced ceramic composites, sintering will
take place.
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Yrd. Dog. Dr. Nilgiin GULER BAYAZIT
Doktora Ogrencisi Aysun GURAN
Kimya-Metalurji Fakdltesi, Matematik Mihendisligi Bolimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Teknolojinin hizla ilerlemesi ve Internetin yayginlagsmasiyla depolanan metinsel
bilgi hizla blyimekte ve depolanan bu metinsel bilgiye erismek ve islemekte bir ¢ok
zorlukla karsilagiimaktadir. Bu zorluklardan biri de istenilen bilgiye kisa zamanda
erisebilmek icin gerekli metodlarin yetersizligidir. Metin 6zetleme metindeki gereksiz
bilgileri gikararak metnin daha 6z bir hale gelmesini saglamaktadir
Bu proje de tekil deger ayrisimi ve makina 6grenmesi metodlari kullanarak tlirkge metin
Ozetleme sistemi gelistirecegiz.

SUMMARY

The rapid growth of data in World Wide Web and other sources creates several
difficulties for accessing and processing textual information. One of these difficulties is
the lack of an efficient method to reach the required information in a reasonable time.
Text Summarization (TS) is considered as an essential task to overcome this problem. TS
can be defined as the process of identifying the most significant information in a
document or a set of related documents.
In this project we will develope Turkish text summarization system that uses Latent
Semantic Analysis and machine learning methods.
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Kimya-Metalurji Fakdltesi, Matematik Mihendisligi Bolimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Ishikawa iterasyon  yonteminin  nonexpansive,  asymptotically
nonexpansive, quasi-nonexpansive ve asymptotically pseudocontractive déntisim gibi
lineer olmayan bazi dénustumlerin sabit noktalari icin yakinsakhgi incelenektir.

SUMMARY
We will investigate convergence of Ishikawa iteration methods for fixed points of

some nonlinear mappings such as nonexpansive, asymptotically nonexpansive, quasi-
nonexpansive and asymptotically pseudocontractive mappings.
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OZET

Bulanik mantik kavrami ilk kez 1965 yilinda Zadeh (Zadeh, 1965)'in bu konu
Uzerindeki ilk makalelerini yayinlamasiyla duyuldu. O tarihten sonra énemi gittikge artarak
glinimize kadar gelen bulanik mantik, belirsizliklerin anlatimi ve belirsizliklerle
calisilabilmesi igin kurulmus bir matematik dizen olarak tanimlanabilir.Aristo mantiginda
bilindigi gibi bir sey ya A kiimesinin elemanidir yada degildir. Baska bir deyisle ya siyah
ya da beyazdir Bulanik mantigin ardindaki temel fikir ise, bir 6nermenin dogrulugunun,
onermelerle, kesin dogru ve kesin yanlis arasindaki sonsuz degeri alabilmesidir.

Kisacasi bulanik mantik, bir 6nermenin dogruluk degerini [0,1] araligiyla iligkilendiren bir

fonksiyon alarak kabul edilebilir. Yani siyah ve beyaz arasinda grinin ve tonlarinin da
oldugu fikrini verir. Dolayisiyla, bir anlamda Aristo mantiginin genellestirilmis halidir.1986
yilinda Atanassov(Atanassov, 1986) bostan farkli bir kimenin her elemaninin Uyelik olma
derecesi ve Uyelik olmama derecesi toplaminin 1 den kiguk ve esit olma sartini koyarak
fuzzy kime kavraminin bir genellestirmesi olarak “Sezgisel fuzzy kiime” kavramini
vermistir. Fuzzy teori kendine ¢ok sayida uygulama alani bulmustur. Matematigin yanisira
yapay zeka, optimizasyon, ekonomi, tip, karar verme teorisi, isletme gibi bilimin birgok
farkli alanina uygulanmistir (Hong, D. H., A,1998; Szmidt E., Kacprzyk J., 2001; Supriya
K. De, R. Biswas , A, Roy,2001; Liu, H. W., Wang, G. J., 2007). 2004 yilinda Park (Park,
2004) sezgisel fuzzy kiime fikrini kullanarak, surekli tggen norm ve surekli tggen conorm
(Schweizer B.,Sklar A.,1960) yardimi ile George ve Veeramani (George, A., Veeramani,
P.,1994)Ynin vermis oldugu fuzzy metrik uzay taniminin bir genellestirmesi olarak
“Sezgisel fuzzy metrik uzay” kavramini ve bu uzayin temel ézelliklerini vermistir. Daha
sonra Saadati ve Park (Saadati R., Park J.H., 2006), sezgisel fuzzy norm kavramini
tanitmiglardir.  Yapilan bu calismalar bircok arastirmacinin ilgisini ¢ekmis ve bu
calismalar 1s1ginda c¢ok sayida bilimsel calisma yapiimistir (Karakus S., Demirci K.,
Duman 0O.,2008; Mursaleen M., Karakaya V., Mohiuddine S. A.,2011; Mursaleen M.,
Lohani Q.M. D.,2009; Alaca C., Turkoglu D, Yildiz C, 2005; Dinda B., Samanta T.K,,
2010).Bu proje ile, fonksiyonel analiz kaynakli operatdr ile iligkili kavramlardan dual uzay,
yansimalilik gibi kavramlann literatirde calisiimamis olan Ozellikleri; aktif calisma
alanlarindan istatistiksel yakinsaklik ve ideal yakinsaklik ile iligkili Banach uzaylarinin bir
dizisine istatistiksel ve ideal yaklasim problemi, sabit nokta teorisi ile ilgili bazi kavramlar
gibi konulari sezgisel fuzzy normlu uzaylarda tanimlamak, o6zelliklerini arastirmak,
uygulama alanlarini ve bazi iyi bilinen teoremler ile iligkilerini vermek hedeflenmektedir.
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SUMMARY

The concept of fuzzy logic was heard for the first timein 1965 when Zadeh
(Zadeh, 1965) published his first articles on this topic. Since then, fuzzy logic which its
importance is increasingly coming from can be defined as a mathematical order which
was established for expression of uncertainties and working with uncertainties

As it's known, Anything belongs to A set or not in Aristotelian logic. In other
words, it is black or white. Unlike, the basic idea behind fuzzy logic is that the
correctness of a proposition can receive infinite value between the accurate and
precisely the wrong. In short, it is regarded as a function that associates accuracy value
of a proposition with interval [0,1]. That is, it gives us idea that there are shades of
gray between black and white. So in a sense, the generalized state of the Aristotle logic.

In 1986, Atanassov (Atanassov, 1986) introduced the concept "intuitionistic fuzzy
set" as a generalization of fuzzy set with condition that sum of the membership degree
and nonmembership degree of each elemant of nonempty is equal to or less than 1.
There are many application areas of fuzzytheory. In addition to mathematics,
fuzzy theory has been applied to several different areas of science such as artificial
intelligence, optimization, economics, medicine, decision theory, management (Hong, D.
H., A,1998; Szmidt E., Kacprzyk J., 2001; Supriya K. De, R. Biswas , A, Roy,2001; Liu, H.
W., Wang, G. J., 2007).In 2004, using the idea of intuitionistic fuzzy sets, Park (Park,
2004) defined the notion of intuitionistic fuzzy metric spaces with the help of continuous t-
norms and continuous t-conorms as a generalization of fuzzy metric space due to George
and

Veeramani (George, A., Veeramani, P.,1994) and gave the main proporties its.

Later, Saadati and Park (Saadati R., Park J.H., 2006) introduced the concept of
"intuitionistic fuzzy normed space". These activities attracted the attention of many
researchers and many scientific work has been donein the light of these studies
yapilmistir  (Karakus S., Demirci K., Duman O.,2008; Mursaleen M., Karakaya V.,
Mohiuddine S. A.,2011; Mursaleen M., Lohani Q.M. D.,2009; Alaca C., Turkoglu D, Yildiz
C, 2005; Dinda B., Samanta T.K., 2010).
With this project, we are aim to define topics such as unworked proporties in the literature
of dual space and reflexivity related to operator which is concept from functional
analysis, , ideal and statistical approximation problem to a sequence of Banach spaces
related to statistical and ideal convergence which are the active working areas, some
concepts related to fixed-point theory.
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OZET

Son yillarda gida islemede uygulanacak gesitli faktorlerin matematiksel olarak
modellenmesi, yani sinirli sayidaki gézlemler sonucunda elde edilen verilerin belirli bir
matematiksel modelle ifade edilmesi hususunda galismalar yapilmaktadir. Matematiksel
modelleme, konuyla ilgili deneysel ¢calismalari yapma imkaninin kisitli oldugu durumlarda
veya ¢ok fazla sayida tekerrlr gerektiren sartlarda blylk fayda saglamaktadir.
Matematiksel modellemenin uygulama alani buldugu bir yontem de “YUzey Tepki”
metodudur (yanit ylizey yontemi; Response Surface yontemi). Response Surface Metodu
(RSM), basit ¢oklu regresyona dayanan matematiksel bir tekniktir. Bu yéntem, gida
endustrisinde yeni Urin gelistirme ve diger alanlarda etkin bir sekilde kullanilabilmektedir.
Gunumuzde bilinen klasik metotlarin yanit veremedigi alanlarda 6nemini ve islevini
g6stermektedir. MUmkUin olan en az sayida gézlem kullanilarak maksimum sonucun elde
edilmesini saglayan Response Surface Metodunun (RSM) gecerliligi, arastirmalara ve
uygulamalara olan katkisi glin gegtikge artmaktadir. Bu metod kullanilarak; iki veya daha
fazla faktorin kalite kriterleri Uzerine etkileri arastirilip optimum degerler bulunabilir.

Bulanik mantik ve bulanik ¢ikarsama sistemi (Adaptive Neuro-Fuzzy Inference
SYSTEM, ANFIS) , kompleks non-lineer (dogrusal olmayan) sistemlerin tanimlanmasinda
ve modellenmesinde son vyillarda kullaniimaya baglayan yeni ve etkin bir modelleme
teknigidir. Kompleks ve non-lineer sistemlerin dogru bir sekilde tanimlanabilmesi ve ifade
edilebilmesinde, bulanik mantik ¢gikarsama sistemi hassas kurallar ¢ergevesinde etkin bir
sekilde kulanilabilmektedir. Genel olarak gidalarin vizkozite ve stabilite gibi fiziksel ve
reolojik 6zellikleri kompleks non-lineer sistemler olarak tanimlanmaktadir. Son yillarda,
gida Urunlerinin belirli fiziksel 6zelliklerinin tanimlanmasinda bulanim mantik teknigi
gittikge daha fazla uygulama alani bulmaktadir.

Sunulan bu projenin (¢ temel agsamada gerceklestirimesi planlanmaktadir. ilk
asamada, matematiksel analizlerin gerceklestiriimesine uygun kompleks ve non-linear bir
davranis sergileyen model bir gida sistemi segilecektir. Bu amagla ekzopolisakkarit (EPS)
Uretme kabiliyetinde olan laktik asit bakterileri (LAB) ile Uretilecek fermente sucuk
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ornekleri model bir gida sistemi, test edilecek fiziksel 6zellikleri de, TPA (texture profle
analysis) profilleri olarak secilecektir. Bu amagla yurtdisindan liyofilize edilmis halde temin
edilecek EPS Ureten LAB ile uretilecek fermente sucuk o6rnekleri, farkli inklbasyon
sicakliklari ve sureleri uygulanarak optimum kosullarda Uretilecektir. ikinci agamada, bu
gida sistemlerinin s6z konusu tekstlrel 6zellikleri tekstlr analiz cihazi kullanilarak hassas
olarak test edilecektir. Son asamada ise farkli inkiibasyon sicaklik ve sulrelerinin etkisi,
Response Surface Metodu (Ylizey Tepki Metodu) metodu ile analiz edilecek ve bu
degerlerin optimum seviyeleri desirability (cekicilik) fonksiyon analizleri kullanilarak
optimize edilecektir. Ayrica, ANFIS (bulanik mantik ¢ikarsama sistemi) sistemi
kullanilarak bu fiziksel 6zelliklerin modellenmesi ve tahminlemesi yapilacak, ve bu
Ozelliklerin tanimlanmasi igin matematiksel simulasyon fonksiyonlari geligtirilecektir.
Bdylece, sunulan bu proje kapsamindaki yapilacak g¢alisma ile hem literatirdeki bu
boslugun doldurulmasi, hem de hangi faktér kombinasyonlarinda hangi 6zellikte gida
sistemlerinin Uretilebileceginin ortaya konularak istenen nitelikte Grtin gelistirme agisindan
gida enddistrisine 6nemli girdiler saglanmasi hedeflenmektedir.
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SUMMARY

Recently, a considerable number of studies in food industry have been conducted
dealing with mathematically modeling of various factors; that is to say, describing data
obtained with a limited number of observations based on certain a mathematical model.
Mathematical modeling is very useful in the case of limited opportunities in conducting
experimental studies or in the cases of conditions requiring a great number of repetitions.
Mathematical modeling finds also an application area in Response Surface Methodology
(RSM). RSM is a mathematical technique based on simple and multiple regressions. This
method can be effectively used to develop novel products in the food industry and other
areas. It is important and functional in the areas in which the classical methodologies
cannot be successfully applied. The effectiveness of RSM which enables us to get the
best solution using the minimum number of observation, and its contribution to
researches and applications have recently increased. Using this methodology, it is
possible to investigate the effects of two or more factors on quality attributes using
second order polynomial equations and to find optimum values of these effects.

Fuzzy logic and fuzzy inference system are novel and efficient techniques used in
recent years for the identification and modeling of complex non-linear systems. To
correctly describe the complex and non-linear systems, fuzzy inference systems can be
efficiently used with the precise rules for the prediction of certain parameters. In general,
physicochemical and rheological properties such as viscosity or stability of foods are
regarded as complex non-linear systems. Recently, the fuzzy logic approach has found
wider applications in modeling of certain physical properties of food products.

The present project is aimed to be conducted in three steps. In the first step, the
complex model food systems exhibiting non-linear behavior that is suitable to conduct
mathematical analyses will be selected. In this respect, the fermented soudjouk samples
that will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates obtained from foreign origins will be selected as
the model food samples and the TPA (texture profile analysis) properties will be selected
as the physical properties to be tested. For this purpose, the fermented soudjouk samples
will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates from foreign origins. In the second step, the
aforementioned textural properties of the selected food systems will be accurately tested
using a texture analysis apparatus in different temperature levels. In the third step, the
effect of different incubation temperatures and times will be analyzed using RSM and the
optimum levels will be determined using desirability function analysis. Thus, by
completing this project, it is aimed both to fill the aforementioned gap in the literature and
to provide very important inputs for food industry with respect to development of new food
systems with desired properties by determining which kind of product would be produced.
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OZET

Bir gida Urunlne istenilen fiziksel Ozelliklerin kazandiriimasi gida sanayisi
agisindan son derece 6nemli bir islemdir. Ancak bir gida Urdntne istenilen 6zellikleri
kazandirmak icin Uretim proseslerinde etkili olan faktorleri bilmek ve bunlari kontrol etmek
gerekmektedir. Optimizasyon, Uretim proseslerinde islem verimi ve Urlin kabulUnin
yuksek olmasi igin kullanilan en dnemli araglardan bir tanesidir. Optimizasyon, bir Grdnin
arzu edilen Ozelliklerini maksimum veya minimum yapan degerlerin hesaplanmasina
yonelik bir yaklasimdir. Yizey Tepki Metodu (yanit ylizey yontemi; Response Surface
Metodu) ydéntemi), optimizasyon hesaplamalarinda son yirmi yilda gida muihendisligi
alaninda kullanilan etkin bir modelleme teknigidir. PUskirtmeli kurutma, optimum osmotik
dehidrasyon kosullarinin belirenmesi, akiskan yatak kurutma, gesitli enzimlerin optimum
Uretimkogullarinin belilenmesi, ekstriizyon, pastdrizasyon, firinda pisirme ve yeni urin
gelistirme gibi gida proseslerinde yaygin bir kullanim alani bulmustur. Response Surface
Metodu (RSM), basit ¢coklu regresyona dayanan matematiksel bir tekniktir. Bu yéntem,
gida endistrisinde yeni Urin gelistirme ve diger alanlarda etkin bir sekilde
kullanilabilmektedir. Gunumuizde bilinen klasik metotlarin yanit veremedigi alanlarda
onemini ve iglevini gdstermektedir. MUmkin olan en az sayida gozlem kullanilarak
maksimum sonucun elde edilmesini saglayan Response Surface Metodunun (RSM)
gecerliligi, arastirmalara ve uygulamalara olan katkisi giin gectikge artmaktadir. Bu metod
kullanilarak; iki veya daha fazla faktorin kalite kriterleri Uzerine etkileri ikinci dereceden
polinomiyel modeller kullanilarak arastirilip optimum degerler bulunabilir.

Mevcut projenin dort temel asamada gerceklestirimesi hedeflenmektedir. ilk
asamada, matematiksel analizlerin gerceklestiriimesine uygun kompleks ve non-linear bir
davranis sergileyen model gida sistemleri segilecektir. Bu baglamda ekzopolisakkarit
(EPS) Uretme kabiliyetinde olan laktik asit bakterileri (LAB) ile Uretilecek dondurma ve
ayran ornekleri model bir gida sistemi; test edilecek fiziksel 6zellikleri de yatigkan faz,
dinamik titresimli kayma ve sUrinme toparlanmasi gibi reolojik 6zellikler olarak
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segilecektir. Bu amagla yurtdisindan liyofilize edilmis halde temin edilecek EPS Ureten
LAB ile Uretilecek dondurma ve ayran ornekleri, farkl inklibasyon sicakliklari ve slreleri
uygulanarak optimum kosullarda uretilecektir. ikinci asamada, bu gida sistemlerinin sdz
konusu reolojik 6zellikleri, peltier atagmanli bir reometre cihazi kullanilarak belirli sicaklik
araliklarinda hassas olarak test edilecektir. Uglincii agamada farkli inkiibasyon sicaklik
ve surelerinin etkisi, Response Surface Metodu (Ylzey Tepki Metodu) metodu ile analiz
edilecek ve bu degerlerin optimum seviyeleri desirability (¢ekicilik) fonksiyon analizleri
kullanilarak belirlenecektir. Son agsamada ise, elde edilen reolojik verilerin tanimlanmasi
ve modellenmesi igin matematiksel fonksiyonlar gelistirileceketir. Bu amagla elde
edilecek veriler nimerik analiz yontemlerine tabi tutulacaktir. Bu kapsamda,
interpolasyon polinomlari, boéliinmds, farklar, esjt aralikli nokta dagilimlari igin basit farklar,
kibik spline egrileri, kismi klbik spline egrileri, en-kiiclik kareler yaklasymi, trigonometrik
interpolasyon gibi metotlarla en uygun egrilerin; baska bir ifadeyle, fonksiyonlarin elde
edilmesi planlanmaktadir. Elde edilecek degerlendirme fonksiyonlarinin dogrulugu ve
performansi ise guncel kabul gérmus fonksiyonlarinki ile karsilastirilacaktir. Bdylece,
sunulan bu proje kapsamindaki yapilacak galisma ile hem literatirdeki bu boslugun
doldurulmasi, hem de hangi faktdér kombinasyonlarinda hangi 6zellikte gida sistemlerinin
Uretilebileceginin ortaya konularak istenen nitelikte Uriin gelistirme kosullarini izah eden
uygun matematiksel analiz fonksiyonlari ile gida endustrisine dnemli girdiler saglanmasi
hedeflenmektedir.

421



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

Gaining the required physical properties to any food product is of great
importance to food industry. However, it is necessary to know the processing factors
effective on production processes and to control these factors in order to gain the
required properties. Optimization is one of the most important tools that are used to
provide process yield and increase the acceptance of any product. Optimization is an
approximation technique to calculate the critical levels which give the maximum or
minimum values of the desired properties of any product. Response Surface
Methodology (RSM) is an effective modeling technique that has been used in the last two
decades in the food engineering applications. It has found wide applications in food
process areas such as spray drying, determination of optimum osmotic dehydration
conditions, fluid bed drying, determination of the optimum production conditions of
various enzymes, extrusion, pasteurization, oven cooking and new product design and
development. RSM is a mathematical technique based on simple and multiple
regressions. This method can be effectively used to develop novel products in the food
industry and other areas. It is important and functional in the areas in which the classical
methodologies cannot be successfully applied. The effectiveness of RSM which enables
us to get the best solution using the minimum number of observation, and its contribution
to researches and applications have recently increased. Using this methodology, it is
possible to investigate the effects of two or more factors on quality attributes using
second order polynomial equations and to find optimum values of these effects.

The present project is aimed to be conducted in four steps. In the first step, the
complex model food systems exhibiting non-linear behavior that is suitable to conduct
mathematical analyses will be selected. In this respect, the ice-cream and ayran samples
that will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates obtained from foreign origins will be selected as
the model food samples and the rheological properties such as steady state, dynamic
shear and creep recovery properties will be selected as the physical properties to be
tested. For this purpose, the ice-cream and ayran samples will be produced under
different incubation temperatures and times using lyophilized commercial EPS-producing
LAB isolates from foreign origins. In the second step, the aforementioned rheological
properties of the selected food systems will be accurately tested using a rheometer
attached with peltier system in different temperature levels. In the third step, the effect of
different incubation temperatures and times will be analyzed using RSM and the optimum
levels will be determined using desirability function analysis. In the last step,
mathematical functions will be developed to describe and model the rheological data to
be obtained. In this respect, the data to obtained will be subjected to numerical analysis
methods. In this context, it is aimed to get fitted curves; in other words, descriptive
functions using some methods such as interpolations polynomials, divided differences,
simple differences for uniform point distributions, cubic spline curves, partial cubic spline
curves, least square approaches, trigonometric interpolation. The accuracy and
performance of the generated functions will be compared with those of widely accepted
and applied functions. Thus, by completing this project, it is aimed both to fill the
aforementioned gap in the literature and to provide very important inputs for food industry
with respect to development of new food systems with desired properties by determining
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which kind of product would be produced by using which EPS producing LAB strain
developing suitable mathematical analysis functions.
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Proje No: 2012-07-04-DOP01

DENTAL KOMPOZITLERDE PiRING KABUGU KULUNDEN URETILEN SILIKA
TOZLARININ KULLANILMASI

Dog. Dr. Sevil YUCEL
Doktora Ogrencisi. Yeliz BASARAN ELALMIS
Kimya-Metalurji Fakdltesi, Biyomihendislik Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Silika (SiOy), elektronik, seramik ve polimer malzeme endustrisinde yaygin olarak
kullanilan temel bir ham maddedir. Partikil boyutlarina gére silika tozlarinin kompozit
dolgular, termal yalitkanlar, nem sensorleri gibi pek ¢ok teknolojik uygulamasi
bulunmaktadir. Son zamanlarda silika malzemeler Uzerine gerceklestirilen arastirmalar
Ozellikle nanosilika, silika film ve silika kompozit malzemelerin Uretimini icermektedir.
Silika dolgularda, eczacilikta, katalizérlerde ve kromatografide genis kullanim alani
buldugundan sentezi ve kullanimi gin gegtikce artan 6nemli bir kimyasal maddedir.
Silika, silikat ¢ozeltilerinden elde edilmektedir. Silikat ¢ozeltiler ise kuvartzin 1400-
1500°C gibi yuksek sicakliklarda ergitimesi ya da cevher zenginlestirme gibi yuksek
enerji gerektiren proseslerden saglanmaktadir. Bu proseslere alternatif olarak gelistirilen
diger bir ydntem de silis kaynagi olarak %20 oraninda silis igeren piring kabuklarinin
kullaniimasidir. Celtigin beyaz pirince islenmesi sirasinda yan Urin olarak elde edilen
piring kabugu Ulkemizde ve tium Dinya’da yakilmakta bu da cevre kirliligine sebep
olmakta ya da dislUk oranda metalurji sanayinde degerlendiriimektedir. Silis kaynagi
olarak piring kabugu ve kuluinin degerlendiriimesi ile ilgili bilimsel ¢alismalar devam
etmektedir. Bu ¢alismalarda piring kabugu kulinden silika ve tlrevlerinin Uretimi
yapilmakta bdylece atik malzeme olan piring kabugu degerlendirilerek geri dénisimi
saglanmaktadir. Bu proje kapsaminda piring kabugu kilinden elde edilen silika tozlarinin
dental kompozitlerin Uretiminde degerlendiriimesi amaglanmaktadir. Piring kabugdu
kdlinden silika; sodyum hidroksit ile ekstrakte edilecektir. Ele gecen sodyum silikat
¢ozeltisinin farkli inorganik asitlerle (H,SO4, HCI) kesikli bir reaktérde reaksiyonu ile silika
tozlar Uretilecektir. Farkh asitlerin Uretilen silika tozlarinin partikll boyutu, ylzey alani ve
kimyasal bilesimi saptanacaktir. Uretilecek olan silika tozlari bu projede dis dolgu
malzemesinde inorganik faz olarak kullanilacaktir. Regine monomer matrisi olarak
bisfenol A glisidil metakrilat (BisGMA), trietilen glikol dimetakrilat (TEDGMA), Uretan
dimetilakrilat (UDMA) ve baslatici olarak dimetil aminoetii metakrilat (DMAM),
kamforokinon (CQ) kullanilacaktir. inorganik ve organik fazlarin birbirlerine daha iyi
yapismasi igin arayizey ajani olarak silan kullanilacaktir. Ayrica diger dolgu malzemeleri
olarak alimina ve zirkonya gibi inorganik maddeler hidroksiapatit (HA) ile birlikte
kullanilacaktir. Bu inorganik ve organik maddeler, 6zel bir karistiricida karistirilarak dental
kompozit bilesim hazirlanacak ve daha sonra LED isini ile polimerizasyonuna bakilarak
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ideal Urtn formilasyon ve uygulama kosullari elde edilecektir. Farkli kosullarda Uretilen
silika tozlarinin kompozitlerin 6zelliklerine olan etkileri incelenecektir. Bu amacla uretilen
dental kompozitlerin mekanik o6zellikleri (sertlik, ¢cekme gerilmesi, basma dayanimi)
incelenecektir. SEM ve AFM goéruntlleri ile yuzey 6zellikleri arastirilacaktir. Sudaki
davranigi (hidrolitik bozunma, absorpsiyon), asinma 6zellikleri ve polimerizasyon bizilme
degerleri belirlenecektir.

Proje atik bir madde olan piring kabugundan elde edilen silika tozlarinin dis dolgu
maddesi Uretiminde degerlendiriimesini belirleyecek olmasindan dolay bilimsel 6zgln
degere sahiptir. Biyomalzeme velveya tip endustrsininde kullanilabilecek yeni ticari
artinindn gelistiriime olasihgi endustriyel katma degerini olusturmaktadir.
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SUMMARY

Silica (SiO) is a basic raw material that is widely used in electronics, ceramics
and polymer material industries. Due to their particle size, silica powders have many
technological applications, such as thixotropic agents, thermal insulators, composite
fillers, etc. Recent researches on silica materials include particularly silica nano-particles,
silica films and silica composite production. Silica is used widely in fillers, pharmacy,
catalyst and chromatography. For this reason, nowadays, there has been great trend
towards the study of synthesis of silica materials.

Silica is obtained from silicate solutions which are produced by high energy requiring
processes such as smelting quartz at high temperatures at 1400-1500°C and ore
enrichment. As an economical alternative method to this process, rice husk, which has a
silisium content of 20%, can be used as the source of silica. Rice husk is obtained as a
by-product in the production process of white rice from rice paddy (rice with husk). The
rice husk is burnt into ash, causing pollution problems all over the world, including our
country; or is rarely used as raw material in the metallurgical industries. The scientific
researches in this area are in progress. The ash of rice husk is processed into silica and
other silicate forms; therefore, the rice husk will be evaluated and recycled rather than to
be used as a waste material.

The aim of this project is the evaluation of silica nano-particles obtained from the ash of
rice husk in dental composites. Silica will be extracted with alkali sodium hydroxide
solution from rice hull ash. Subsequently silica powders will be prodused by reacting
formed sodium silicate solution with various inorganic acid solutions (such as H,SO4, HCI)
in a batch reactor. The effect of acid type onto properties of the produced silica powders
such as surface area, particles size and chemical composition will be determined.
Produced silica powders will be used as a filler as the inorganic phase in the dental
composites. Bisfenol A-glycidil methacrylate (BisGMA), triethylene glycol dimethacrylate
(TEDGMA), urethane dimethylacrylate (UDMA) will be used as monomer resin matrix;
and camphorquinone (CQ), n-dimethylacrylamide (DMAM) will be used as initiators.
Silane will be used as the interface agent in order to provide adhesion between organic
and inorganic phases. Other inorganic fillers such as alumina and zirconia will be used
together with hydroxyapatite (HA). These organic and inorganic materials will be first
mixed by using a special rheomixer to obtain a dental composite material. The obtained
mixture will then be polymerized by means of a LED source. By doing so; optimal
operating conditions for an ideal dental composition is aimed to be achieved. The effect
of silica powders which are produced with different conditions, onto the properties of
composites will be investigated. Therefore, the mechanical properties (such as hardness,
tensile stress, compressive strength) of the final dental composite will be investigated.
SEM and AFM images will be observed. The behavior of prepared composites in water
(hydrolytic degradation, absorption) and corrosion/erosion properties will also be
investigated.

The investigation of the evaluation of silica obtained from rice husk in dental composites,
forms the scientific novelty of the project. The industrial impact of the project lies in the
possibility to develop a new commercial product for medical and/or biomedical industry.
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Proje No: 2012-07-04-DOP02

PROSTAT KANSERi ILE iLiISKiLi OLDUGU DUSUNULEN BAZI GEN
POLIMORFIZMLERININ TURK HASTALARDA iINCELENMESI

Prof. Dr. Dilek TURGUT BALIK
Doktora Ogrencisi Ebru OZKAN
Kimya-Metalurji Fakdltesi,Biyomiihendislik BélimUi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Prostat kanseri, prostat bezindeki hiicre proliferasyonu ve hicre dliumu arasindaki
dengenin bozulmasi ve organ hacminin malign blylUmesi olarak tanimlanmaktadir.
Prostat kanserinin irklara ve dinya cografyasina goére degisen oranlarda insidans ve
mortalitesi olmakla beraber diinya genelinde erkeklerde goérilen en sik dérdlincl kanser
turadur. Turkiye’de erkekler arasinda kanserlerden &limlerin ikinci siradaki sebebidir.
Prostat kanserine bagli semptomlarin ortaya g¢ikmasi lokal ilerlemis veya metastaz
yapmis hastaligin habercisidir ve ilerlemis prostat kanserinin tedavisi yoktur. Bu nedenle,
hastalik ortaya ¢cikmadan 6nce genetik olarak bir riskin olup olmadiginin tespit edilmesi
ve prostat kanseri agisindan toplumumuzdaki genetik cesitliligin belirenmesi oldukca
blylk énem arz etmektedir.

Epidemiyolojik ve biyomuhendislik arastirmalarda farkhi populasyonlardan hasta ve
saglikh kontrol gruplarinda SNP tayini ve karsilasgtirimasi yapilmaktadir. Hastaliklar igin
belirlenen bu profiller kullanilarak hastaliklara yatkinlik ve hastaligin seyrini takip etmek
mimkin olmaktadir. Prostat kanseri ile iligkili oldugu dusinilen SNP’ler bizim
toplumumuzda calisiimamis olup dnerilen bu arastirmanin temel amaci; toplumumuzda
tek nlkleotid polimorfizmleri ve prostat kanserinin iligkilendiriimesidir.

Bu proje bir pilot proje olarak énerilmektedir. Onerilen bu proje ile prostat kanseri
ve SNP’ler arasinda bir iliskinin bulunmasi durumunda, ileride daha fazla SNP’nin daha
genis topluluklarda taranarak, elde edilen sonuglara gore “Prostat kanseri risk paneli”
tasarlanmasi igin yeni projeler olusturulacaktir.
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SUMMARY

Prostate cancer is defined as imbalance between cell proliferation and cell death
in prostate gland and malignant prostate growth. The incidence and mortality rates of
prostate cancer vary according to race and geography of the world, although it is the
fourth most common cancer type in men worldwide. It is second-ranked cause of cancer
deaths among men in Turkey. When the symptoms related prostate cancer has
appeared, it indicates the locally advanced or metastatic disease. As well as determining
tumor growth accurately, monitoring the disease at the early stage is very important to
successfully treat patients with prostate cancer and there is no cure for advanced
prostate cancer. For this reason, both determination of a genetic risk before the disease
appears and genetic diversity of prostate cancer in our population are very important.

The determination and comparison of SNPs in patients and healty control groups
are carried on in epidemiological and bioengineering researches in different populations.
It is possible to follow the course of disease and to have an idea about susceptibility to
disease by using these SNP profiles. SNPs are thought to be associated with prostate
cancer has not been studied in our society and the main objective of this research is
definition the association of single nucleotide polymorphisms and prostate cancer in our
society.

This project is proposed as a pilot project. In case determining a relationship
between prostate cancer and the SNPs with this project, more SNPs scanning can be
performed in wider community and “prostate cancer risk panel” will be created with new
projects.
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Proje No: 2012-07-04-YL01

ILAG SALINIMI UYGULAMALARI iGiN METAL ORGANIK ISKELET YAPILI SENSOR
MOLEKUL GELISTIRILMESI

Yrd. Dog. Dr. Giindog YUCESAN
Yilksek Lisans Ogrencisi Elif METE
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoIimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Metal organik iskelet yapilari (Metal organic frameworks) yodnlendiriimis ilag
dagihmindan, karbondioksit ayrisimina ve enerji maksatli kiicik molekll depolanmasi
amagli kullanim alanlari mevcuttur. Son zamanlarda, aromatik karboksilik asitler
kullanilarak bir cok yeni metal organik iskelet yapisi sentezlenmis olup, bunlardan toksik
olmayanlarinin molekiler tanima ve ilag dagilimi 6zelliklerinin arastiriimasi baslaniimistir.
Bununla beraber, hemen hemen bltin sentezlenebilinecek aromatik karboksilik asitler
sentezlenmis ve MOF sentezinde kullaniimiglardir. Ama, hem uzun zamandir canlilarin
besin déngusu igerisinde yer alan ve toksik olmadigi disundlen fosfonik asit tlrevleri ise
gerek baslangi¢c materyallerinin pahalilii gerekse arbuzov reaksiyonlarindaki zorluklar
nedeni ile ihmal edilmiglerdir. Biz bu g¢alismada, hidrotermal metodlari kullanarak toksik
olmadidini disundigumuz fosfonik asitleri kullanarak gecis metalleri ile beraber por
alanlarinda ilag molekdlleri depolayabilecek yeni iskelet vyapilar sentezlemeyi
disutnuyoruz. Elde ettigimiz hibrit molekilleri x-ray kirinim teknikleri ile ¢dzmeyi
planliyoruz. Eder sentezleme islemi basarili olursa daha sonraki arastirmalarda elde
ettigimiz bu bilesiklerin, ki¢clk molekul tanima ve ila¢ dagiimindaki etkilerine bakmayi
planlamaktayiz.

SUMMARY

Metal organic frameworks (MOF) have wide range of application areas including
drug delivery, small molecule storage and greenhouse gas separation. Most of the MOF
molecules have been synthesized using aromatic carboxylic acids. Non-toxic examples
have been studied for drug delivery purposes. But most of the MOFs using carboxylic
acids have been synthesized. On the other hand, phosphonic acids are bioactive and can
be easily decomposed by the metabolism. Phosphonic acids can form strong molecules
with transition metal ions and they haven’'t been studied systematically to synthesize
novel MOF structures. We are planning to synthesize novel MOF structures with
transition metals and phosphonic acids. We would like to study the drug delivery and
small molecule recognition potentials of the synthesized molecules.
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KOLON KANSER_’i ILE iLGILI OLDUGU BILDIRILEN BACTEROIDES FRAGILIS’IN
LAKTAT DEHIDROGENAZ ENZiMiNi KODLAYAN GENIN iZOLASYONU VE
KLONLANMASI

Prof. Dr. Dilek Turgut BALIK
Yiiksek Lisans Ogrencisi Zeynep Biisra BOLAT
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoéIimdi
Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02
OZET

Sirekli artan antibiyotik direnci, bilim insanlarinin farkli tedavi yodntemlerini
aramasina neden olmustur. Yillardir yapilan galismalarda Bacteroides fragilis'in diyare
sebep oldugu bildirilmistir. Yakin zamanda yapilan ¢alismalarda bu bakterinin kolorektal
kanser ile ilgili oldugu gosterilmistir. Kolorektal kanser dinyada en sik gorulen G¢lncu
kanser turuddr. Bu hastaliklanin tedavisi icin daha etkin olan ilaglarin tasarlanmasi
gereklidir. Bu ¢alismada Bacteroides fragilis’in laktat dehidrogenaz enzimi gelecekte yeni
ilaclarin tasarimi icin hedef enzim olarak belilenmistir. Enzim bakterinin gerceklestirdigi
anaerobik metabolizma icin hayati dneme sahiptir. Enzim aktivitesinin engellenmesi
oksijensiz solunum yaparak hayatini devam ettirebilen bu bakterinin hayatinin sona
ermesi anlamina gelecektir. Yapiya dayandiriimis ilag tasarim calismalari yeni ilaglarin
tasariminin  éntnd acan farkli bir yaklagimdir.Yapiya dayandiriimis ila¢ tasarim
calismalarinin  gergeklestiriimesi  6ncelikle spesifik gen dizisinin klonlanmasi ile
baslamaktadir. Bu amagla bitin bu bilgiler 1si§ginda 6nerilen mevcut proje ile laktat
dehidrogenaz enziminin ilk defa bir Bacteroides fragilis turinden klonlanmasi ve analiz
edilmesi amaclanmistir.

SUMMARY

With the constantly increasing antibiotic resistance towards pathogenic bacteria
has forced scientists to look for new methods of treatment. The studies conducted for
years show diarrhea is caused by Bacteroides fragilis. Recent studies have shown that
Bacteroides fragilis have been associated with colorectal cancer. Colorectal cancer is the
third most common cancer worldwide. Designs of more effective drugs are needed for the
treatment for these diseases. In this study, lactate dehydrogenase of Bacteroides fragilis
has been targetted for the future of possibility to design of novel drugs. It is a crucial
enzyme for the anaerobic metabolism of the bacteria. The inhibition of the enzyme
activity will mean the end of the life of this bacteria, which lives through anaerobic
respiration. Structure based drug designis a new approach that opens the way for new
drug development. Cloning of the specific gene sequence is the first step of structure
based drug design studies. The gene encoding lactate dehydrogenase from Bacteroides
fragilis has been aimed to be cloned and analysed for the first time from a Bacteroides
species in the literature.
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ARKEIK BiR BAKTERI OLAN HALOARCULA HIiSPANICA ‘DAN ALFA AMILAZ
URETIMI

Dog.Dr. Sevil YUCEL
Yiiksek Lisans Ogrencisi Aytun Nilay ERDAGI
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoIimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-01-02

OZET

Enzimler; bitkisel ve hayvansal kaynaklardan, mikro organizmalardan elde edilen
ve, biyokimyasal reaksiyonlari ilimli kosullarda katalize eden protein yapisinda
molekdllerdir. Enzimler  genellikle endustri, klinik, tip ve eczacilik gibi ¢ok gesitli
alanlarda kullaniimaktadir.Son yillarda, biyoteknoloji alanindaki gelismeler sayesinde
elde edilen enzimlerin kullaniminin en fazla oldugu alan gida ve deterjan sanayidir.
Proteazlar ve amilazlar bu alanlarda da en ¢ok kullanilan enzimlerdir. a-amilaz enzimi
tekstil, gida, igki, k&git, deterjan sanayi, klinik, medikal ve analitik kimya alanlarinda
kullanilan ve nisastay! parcalayan olduk¢ca 6nemli bir enzimdir. Enzim kaynagdi olarak
mikroorganizmalar; kolay ¢ogalabilmeleri enzim olusumunun kolay kontrol edilebilmesi
gibi nedenlerden dolayi potansiyel kaynak olarak tercih edilirler. Ayrica, miroorganizma
kaynakli enzimler aktivitelerinin yiksek olmasi, daha az yan Urtn olusturmalari, daha
stabil ve ucuz olmalari nedeni ile; mikroorganizmalardan enzim Uretimi oldukga énemli bir
konu haline gelmistir. Ozellikle sicakli§a, ¢dzlcilere kargl aktivitesini koruyan enzimlerin
Uretimi kullanilacak sanayi kollari igin tercih sebebidir. Bu nedenle arkeal kaynakli
mikroorganizmalardan enzim Uretimi dnem kazanmigtir. Arkeal kaynakli ekstrem halofilik
mikroorganizmalar, biyolojik tuza toleransliligin model organizmalaridir ve farkl sicaklik,
tuz konsantrasyonlarinda optimum aktivite gosteren; proteaz, lipaz, amilaz, esteraz,
selulaz, pullulanaz ve ksilanaz gibi hidrolitik enzim kaynaklaridir.

Bu proje kapsaminda, 2004 yilinda Turkiye'de ilk defa Tuzkdy Tuz Madeni’nden
izole edilen arkeal kaynakli Haloarcula hispanica susu kullanilarak, amilaz enziminin
izolasyonu ve aktivite tayinleri ve saflastinimasi planlanmaktadir. Haldfillerin
besiyerlerinde Ureme ve enzim Uretme yetenekleri ile maksimum aktivite gdsterdigi
optimum sicaklik, pH ve NaCl konsantrasyonlari belirlenecektir. Arkeal kaynakdan elde
edilen amilaz; amonyum silfat ¢oktirmesi ve jel filtrasyonu yontemleri kullanilarak
saflastirilacak ve karakterize edilecektir. Calismamizda kullanilana Haloarcula hispanica
yeni tanimlanmis, Gzerinde enzim c¢alismalari bulunmayan, asiri tuzluluga ve sicakliga
dayanikli olan arkaik bir bakteridir. Bu 6zelliklerinden dolayr bu ¢alisma icin secilen
Haloarcula Hispanica 6zellikle endustride uygulama alanlari bulabilecek 6nemli bir enzim
kaynagi olarak dusunulebilir.
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SUMMARY

Enzymes are protein structured molecules that are produced from animal
sources, plant sources and microorganisms and catalyze biochemical reactions on mild
conditions. Enzymes are widely used in many areas such as industry, medical,
pharmaceutical and clinical areas. In recent years because of the developments in
biotechnology area; the enzymes that are produced are widely used in food and
detergent industry. Especially amylase and protease are the widely used enzymes in
these industries. Alpha amylase that is widely used in textile, food, juice, paper, clinical,
medical and analytical chemistry fields is a very significant enzyme that breaks down the
starch.

Microorganisms are particularly preferred as potential enzyme source because they grow
in number easily and controlling the enzyme production is easy.

Because of the high activity of these enzymes, less by-product,
more stable and cheaper, enzyme production by microorganism has been very important
topic day by day. The production of enzymes that are particularly having protection
activity against to temperature and solvent is desirable for the releated industries. For this
purpose, enzyme production from the archaeal microorganisms has gained importance.
Archaeal origin extreme halophilic microorganisms are biological model organisms of the
salt tolerant and are hydrolytic enzyme sources such as protease, lipase, amylase,
esterase, cellulase, xylanase and pullulanase which show optimum activity at different
temperature and salt concentrations.

In this project, isolation of amylase enzymes and their activity are going to be
determined using archaeal Haloarcula hispanica strain isolated for the first timein
2004 from Tuzkoy Salt Mine of Turkey. For this purpose, growing capacity in culture
mediums and enzyme production capacity of this archael and the optimum temperature,
pH and NaCl concentration values for the maximum enyzme activity are going to be
determined. Alfa amylase that is produced from archaeal source is going to be be
purified via amonium sulphate precipitation and gel filtration methods and is going to
characterized. Haloarcula hispanica is a halophilic and highly thermostable archaic
bacterium that is newly defined and is not be used for enzyme production. Because of
these special properties, Haloarcula hispanica that is choosen for this study can be
thought as a promising enzyme source that can find application areas in industry,
especially.
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OZET

inme diinyanin énde gelen (iglincii 8lim nedenidir. inmenin nedenlerinden biri
olan intarkraniyal anevrizma genel populasyonun % 2’sini etkilemekte olup, orta yas
grubunda yilllk 500.000 vaka goérilmektedir. Intrakraniyal anevrizmanin patogenezi
bilinmeketedir ve kanama genellikle hastaligin ilk belirtisi olarak goérulmektedir. Bu
nedenle kanadigi zaman ciddi morbidite ve mortaliteye neden olan intrakranyal
anevrizmanin erken tanimlanmasi hayati 6nem tagimaktadir.

Genetik faktorler intrakranyal anevrizmanin patogenezinde dnemli rollere sahiptir.
Bu c¢alisma ile basit bir basit bir kan testi ile beyin kanamasi olmadan, genetik olarak
anevrizma olugsma riski yiuksek olan kisileri, anevrizmanin buyukligunden bagimsiz
olarak ve radyolojik ydntemler kullaniimaksizin tespit edilmesi hedeflenmistir. Bu hedefe
ulasabilmek igin bu galismada; ve genomda farkli boélgelerde bulunan ve bulunmalar
durumunda intrakranyal anevrizmaya yatkinligi gosterdigi tespit edilmis olan tek nlkleotid
polimorfizmlerinin (SNP) anevrizma teshisi konmus ve saglikli bireylerde taranmasi
gercgeklestirilecektir.

Bu amacin gergeklestiriimesi ve sézkonusu SNP’lerin hastalardaki dagiliminin
belirlenmesi durumunda; radyolojik ydntem ve anjiyo risklerine maruz kalmaksizin basit
bir kan testiyle beyin kanamasi olmadan genetik yatkinligi tespit edilen bu kisiler takip
edilebilecek, ve anevrizmanin dogal seyri ve tedavi segenekleri degerlendirilebilecektir
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SUMMARY

Stroke is the third foremost cause of death in the world. Intercranial aneurysm,
which is one of the causes of stroke, affects 2% of the general population and 500,000
cases occur every year in middle aged people. The pathogenesis of intercranial
aneurysm is unknown and usually bleeding is seen as the first symptom of the disease.
Therefore it is very important to diagnose interacranial aneurysm early since it causes
serious morbidity and mortality when it bleeds. Genetic factors play an important role on
pathogenesis of intercranial aneurysm. With this study it is aimed to diagnose those who
genetically have a high risk to have aneurysm before cerebral bleeding, ignoring the size
of the aneurysm and without using any radiological method but a simple blood test. To
achieve this goal, single nucleotide polymorphisms (SNP) that are found in different
regions of the genome and determined as the cause of intercranial aneurysm when
existed in the genome, will be scanned through aneurysm diagnosed patients and healthy
individuals in this study.

When this goal is achieved and the distribution of the SNPs in patients are identified, it
will be possible to follow those who have a genetic tendency to the disease and evaluate
the natural prognostic of aneurysm and treatment options without being exposed to the
risks of radiological methods and angiography.
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Degisik nedenlerle ortaya cikan periferik fasiyal sinir hasarlarinda (konjenital,
timor, iyatrojenik-operasyona bagl) oOzellikle tam kat kesiye bagl paralizilerde
fonksiyonlarin tam olarak geri déonmesi ¢ok nadirdir. Ginimuzde rejeneratif tip yani kok
hicreler kullanilarak yapilan hicresel tedavilerin iyilesmeyen yaralarda kullanimi ile ilgili
calismalar umut vericidir. Sinir hasarlarinda yag ve kemik iligi kaynakli kdk hicre
kullanimi ile ilgili galismalar olmakla birlikte son bir yildir sinir rejenerasyonunda 6zellikle
ulasilabilir tek sinir kék hicresi olan olfaktor (koku) bdlgeden alinan kok hucrelerin
kullanimi daha olumlu sonuglar vaat etmektedir.

Bu calismada ilk kez kendini yenileyen ve ulasilabilir olan tek sinir kdk hicresi,
olfaktor sinir (koku alan sinir) hUcrelerinin fasiyal sinir yaralanmalarinda dizelmeye
(rejenerasyona) katkisi olup olmayacagini arastirilacaktir.

Calismada insan olfaktér boélgesinden biyopsi alinarak laboratuar kosullarinda
mezenkimal kék hicreler izole edildikten sonra in vitro kiltirl yapilarak gogaltilacak,
Flow sitometrik yontem ile karakterizasyonu yapildiktan sonra isaretlenerek, fasiyal sinir
hasari olusturulmus ratlara verilecektir. Calismada 27 disi rat 3 gruba ayrilarak
kullanilacak. Her grupta cerrahi olarak fasiyal sinir hasari olusturduktan sonra 1. grupta
(n=9): Fasial sinir kesisi sonrasi, ug uca primer sinir onarimi, 2. grupta (n=9): Fasiyal sinir
kesisi sonrasi, uc- uca primer sinir onarimi ve olfaktér bdlge kaynakli mezenkimal kok
hicrelerin kesi boélgesinin proximal ve distaline enjektor ile verilecek, 3. grupta (n=9):
Fasial sinir kesisi sonrasi, uc- uca primer sinir onarimi ve steriotaksi aygiti ile fasiyal sinir
nukleusunun yeri tespit edilip kok hlcreler bu boélgeye 6zel pipet ile verilecek. Kok
hicrelerin  verilmesi sonrasi elektrofizyolojik testler ile sinir rejenerasyonunun
gOsterilmesi, immunohistokimyasal boyama, histolojik ¢alisma ile kék hicrelerden yeni
olusan sinir hicrelerinin ve aksonlarin gosterilmesi amaglanmaktadir.

Fasiyal sinir rejenerasyonunda 2. ve 3. gruplarda 1. gruba gére anlamli bir fark
g6rulirse kok hlcreden olusan yeni sinir hlcreleri ve aksonlarin fasiyal sinir hasarinin
dizelmesinde etkili oldugu sonucuna ulagilacaktir ki bu hem fasiyal sinir hemde diger
periferik sinir hasarlarinda 6zellikle tam kat kesilerde klinik iyilesmeye blyUk bir katkida
bulunacaktir
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SUMMARY

Facial nerve defects occur because of different reasons such congenital,
tumorgenesis, iyatro-depent operations, and especially it is rarely come upon to regain
the fonctions of paralises of full-thickness incision. At present, it is hopefully to regenerate
the unimproved scars by cellular therapies. There are experiment on nerve regeneration
using with bome marrow and adipose tissue mesenchymal stem cells, but for nearly one
year, it is reported that olfactory stem cells, the only stem cells of nerve system are the
most hopeful source of nerve regeneration.

In this study, it will be investsgated if the olfactory nerve cells, the only self

renewable and obtainable nerve stem cells, are suitable for the regeneration of facial
nerve degeneration.
In this sudy, human olfactory mucosa tissue samples will be obtained and mesenchymal
stem cells will be isolated and cultured continously in vitro. Proliferated cells will be
characterized by flow cytometry. After labelling the stem cells, they will be loaded into
facial nerve degenerated rats. 27 female rats will be divaded into 3 groups, each group
will be surgerically degenerate from their facial nerve. Facial nerve defects occur because
of different reasons such congenital, tumorgenesis, iyatro-depent operations, and
especially it is rarely come upon to regain the fonctions of paralises of full-
thickness incision. At present, it is hopefully to regenerate the unimproved scars by
cellular therapies. There are experiment on nerve regeneration using with bome marrow
and adipose tissue mesenchymal stem cells, but for nearly one year, it is reported that
olfactory stem cells, the only stem cells of nerve system are the most hopeful source of
nerve regeneration.

In this study, it will be investsgated if the olfactory nerve cells, the only self

renewable and obtainable nerve stem cells, are suitable for the regeneration of facial
nerve degeneration.
In this sudy, human olfactory mucosa tissue samples will be obtained and mesenchymal
stem cells will be isolated and cultured continously in vitro. Proliferated cells will be
characterized by flow cytometry. After labelling the stem cells, they will be loaded into
facial nerve degenerated rats. 27 female rats will be divaded into 3 groups, each group
will be surgerically degenerate from their facial nerve.

In group 1 (n:9) facial nerve will be cut and, primer cell regeneration will be
applied by primer cells. In group 2 (n:9), facial nerve will be cut and, primer cell
regeneration will be applied by primer cells and olfactory stem cells will be injected into
the proximal and distaline region of the nerve. In group 3 (n:9) facial nerve will be cut and,
primer cell regeneration will be applied by primer cells and facial nerve nucleus will be
determined by steriotaxy and stem cells will be injected in this region with a special pipet.
After infection of stem cells into the region, it is aimed to demonstrate facial nerve
regeneration by electrophysiological tests, innuhistochemical stainning, histological
studies and new axons and nerve cells.

Even if there will be any differences between the groups, especially in group 3,
effectiveness of olfactory stem cells’ on facial nerve regeneration will be showed. This
effect will be used clinically for full-thickness incision.
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OZET

Dental kompozitler; restorasyon malzemesi olarak kullanilan en yaygin dis dolgu
malzemesidir. Kolay kullanimlari, estetik goérinUsleri ve amalgama goére daha
biyouyumlu olmalari agisindan avantajli bir biyomalzemedir. Bu malzemelerin hasta
agzinda uygulanmasi sirasinda olusabilecek herhangi bir yapisal bozukluk hasta icin
olumsuz durumlar olusturacaktir. Fotopolimerizasyon ile uygulanan bu dental
kompozitlerin, blzilme gibi yapisal degisimleri; kavite duvarlarindan dolgu malzemesinin
ayrilmasina ve olusan bogluktan adiz i¢i sivilarin sizarak (leakage) ikincil g¢urUklerin
olusmasina ve post operatif hassasiyete neden olacaktir. Bu durum hastanin daha fazla
agri gekmesine ve uygulanan disin kaybina kadar gidebilir. Organik matriksi olusturan
monomerlerin bir araya gelerek polimer zinciri olusturmasiyla kompozit yapida bizilme
meydana gelmektedir. Kompozitin polimerizasyon asamasinin %90’ni yaklasik olarak
restorasyon esnasinda biter. Burada meydana gelecek basarisizlik ise hastanin yeniden
bir operasyon gecirmesine neden olmaktadir. Burada kullanilan dental dolgu
malzemesinin basari ile uygulanmasi icin blUzlUlme streslerinin ve buna bagh olarak
gelisen buzilmenin en aza indirgenmesi gerekmektedir. Kompozitlerin yapisal olarak ne
kadar degistigini ve nasil bir davranis gosterdigini bilmek ise basarisizlidi indirgemek icin
onemlidir. Bu nedenle hazirlanan dental kompozitlerin fotopolimerizasyon esnasinda
yapisal olarak nasil degistigini modelleyerek irdelemek ideal kompozit igeriginin
gelistiriimesine katki saglayacaktir.

Bu proje kapsaminda; farkli inorganik/organik madde oranlarinda farkli
malzemeler kullanilarak kompozit malzemeler hazirlanacak ve malzemelerin yapisal
olarak degisimini (geometrik form degisimi) fiziksel olarak modellenecektir. Elde edilen
veriler 1s1ginda buzilme hareketinin davraniginin hangi parametrelere bagli oldugunu
irdelenerek dental kompozitlerin icerik madde ve dis etken o&zellikleri karakterize
edilecektir. Ozellikle fotopolimerizasyon sirasinda kullanilan 1sik siddetinin  yapi
icerisindeki baslatici ve diger bilesen oranlarina gore etkisi ayrica incelenecektir. Fiziksel
modelleme ¢alismalarindan elde edilen veriler kullanilarak olusturulacak malzeme modeli
ile sayisal model olusturulacak ve blzllme prosesi sayisal olarak benzestirilecektir.
Sonlu elemanlar kullanilarak olusturulacak yapi geometrisi, malzeme ve proses
parametreleri kapsaminda sayisal olarak modellenerek elde edilen sayisal sonuglar
deneysel sonuglarla kargilastirilacaktir.
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SUMMARY

Dental composites are the most common dental filling materials. They are
favorable biomaterials due to their easy application, esthetic appearances and much
more biocompatible than amalgam. Any structural defects occurred during the
application of these materials in the patients' mouths create negative situations for them.
Structural changes of dental composites like shrinkage occurred during the
photopolymerization causes marginal gap formation, microleakage and post-operative
sensitiveness. Therefore, patients can suffer more pain and lose their tooth.
Polymerization shrinkage of composites arises from the formation of a polymer due to the
monomer transformation which composes of organic matrix phase. Approximately 90%
of the polymerization of composite ends during the restoration process. In the event of a
failure in this stage, patient needs to have new operation again. For the successful
application of dental composite shrinkage stresses and polymerization shrinkage must be
minimized. To know how much the structure of the composite changes and how the
composite behaves is important for reduce the failure. For this reason, modeling to
examine howthe structure of the prepared dental composite change
during photopolymerization will contribute to the development of the ideal content of the
composite.

In this project the dental composites will be prepared using the different ratios of
the inorganic/organic materials and made a physical modeling related to the structural
changes of the composites (changing of geometric formation) and observed the
development of shrinkage process, to examine the behavior of shrinkage. The content
materials and external factor of dental composites will be characterized by examining
shrinkage behavior related to the parameters. Especially effect of light intensity used
during photopolimerization on the initiator in the structure and other components will be
investigated. Numerical modeling will be made using the material modeling created with
the data obtained from physical modeling and shrinkage process will be matched
numerically. Structure geometry will be modeled by finite element method and data will
be compared with experimental results.
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OZET

Bimetallik organik/inorganik hibrit iskelet yapilar, organoimin ligandlar, fosfonik
asitler gecis metalleri ile reaksiyonu sonucu olusan gugll, U¢ boyutlu ve ylksek
pordziteye sahip fonksiyonel molekulerdir. Sahip olduklari ylksek poroziteye bagli olarak
hidrojen ve metan gibi yenilenebilir enerji kaynagi olabilecek kigik molekdllerin
depolanmasindan, karbondioksit ayrisimina ve katalizérlere uzanan o6zgin gorevleri
yerine getirebilmektedirler. Dolayisiyla, elde edilen molekullerden ylksek pordziteye ve
yuksek sicakliklara dayanikli olanlari hidrojen metan depolamadan karbondioksit
ayristinmina ve ilag dagihmina etkileri calisilmigtir. Ancak, sentezlenen bu hibrit yapilarin
timine yakini bipyridine ve terpyridine tirevlerine ve allilik fosfonik asitlere bagli
kalmigtir. Terpyridin ve bipiridin gruplari metal iyonunun koordinasyon c¢evresini
bloklayarak sentezlenen molekiillerin ¢gok boyutlu ve poréz olmasinin éenlinde bir engel
olusturmaktadir. Benzer bir sekilde allilik fosfonik asitler ise sahip olduklari fleksibilite
yuzinden molekillerin ¢ boyutlu yapisinin sentez dncesinde tahminini imkansiz ve
olusabilecek potansiyel yan Urin sayisini arttirmaktadir. Biz bu calisma ile beraber
literatlrdeki 6rneklerden farkli olarak, yeni U¢ boyuta agilan aromatik organoimin ligandlar
(5,10,15,20-Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-
terpyridine), 2,4,6-Tris(2-pyridyl)-s-triazine) ve geleneksel organoimin ligandlar ile yapisal
olarak sabit aromatik fosfonik asitleri (metan-tetra-p-fenilfosfonik asit, naftalin-2,6-
difosfonik asit, bifenil-4,4'-difosfonik asit, 9H-fluoren-2,7-difosfonik asit, antrasen-9,10-
difosfonik asit) bu sistem icerisine dahil ederek gecis metaller ile beraber bimetallik
{IM(L)]V(O3PRPO3)lve monometallik {M(L)(OsPRPO3)} (M=gecis metal iyonu,
L=organoimin ligand, V=vanadyum, molibdenum ya da ikincil gegis metal iyonu,
R=aromatik gruplar) cift organik ligandli organik/inorganik hibrit iskelet yapilari
sentezlemeyi planliyoruz. Reaksiyonlari hidrotermal kosullarda yiksek sicaklik (100-
200°C) ve otojen basing altinda gerceklestirecegiz. Hidrotermal reaksiyonlardan elde
edecegimiz kristallerin yapisal analizlerini, tek kristal ve toz x-kirinim tekniklerini
kullanarak gerceklestirecediz. Elde edilecek kristalografik sonuglar, FT-IR analizleri ile
tekrar kontrol edilecektir. Hedeflenen 6zellikleri saglayan molekullerin BET yontemi ile G¢
boyutlu ylzey alani hesaplamalari gergeklestirilerektir. Ayrica bu molekillerin CO, ve H,
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gibi kuguk molekilleri depolama ve katalitik 6zellikleri sinanacak, uygun bulunulmasi
durumunda termogravimetrik ve manyetik analizleri de gergeklestirilecektir. Elde edilecek
tim sonuglara goére koordinasyon kimyasi c¢alismalarinin yaninda, fosfonik asitler
kullanilarak ylksek poroziteye sahip hibrit metal organik iskeletler dizayn edilerek, sentezi
ile ilgili ilk ciddi kUtiphane ¢alismalari da yapilacaktir.

SUMMARY

Bimetallic organic/inorganic hybrit frameworks are three dimensional, porous
molecules synthesized with the hydrothermal reactions of organoimine ligands,
phosphonic acids and transition metals. Due to their highly porous sites they can store
small molecules such as hydrogen and methane for renewable energy purposes,
carbondioxide for separation of greenhouse gases and drug molecules for targeted drug
delivery purposes. Most of the porous hybrit molecules have been synthesized so far
included single transition metal and carboxylic acids. The bimetallic hybrit molecules were
only limited to terpyridine and bipyridine derivatives, which block the coordination sites on
the metal centers limiting the connectivity of metal centers into higher dimensions.
Likewise, highly flexible allylic phosphonic acids were increasing the possibility of having
numerous side products after the hydrothermal reactions. Therefore we would like to
study the organoimine ligands opening into higher dimensions such as (5,10,15,20-
Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-terpyridine), 2,4,6-
Tris(2-pyridyl)-s-triazine) and structurally rigid aromatic phosphonic acids including
(5,10,15,20-Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-
terpyridine), 2,4,6-Tris(2-pyridyl)-s-triazine). As a result, we would like to produce novel
hybrit molecules of the bimetallic family {[M(L)]V(OsPRPO3)} and monometallic
{M(L)(O3sPRPO3)} (where M=Primary transiti under hydrothermal reaction conditions in
different temperatures between 100 and 200 °C to obtain novel organic/inorganic hybrit
materials. The structures of the crystals obtained after hydrothermal reactions will be
solved using single crystal x-ray diffraction. These results will be confirmed by FT-IR.
Surface area calculations will be performed using BET. Thermogravimetric and magnetic
analysis will be performed for the promising molecules. Besides the coordination
chemistry studies, a new library of hybrit molecules based on aromatic phosphonic acids
will be initiated.
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Proje No: 2012-07-04-KAP05

KREATIN VE KREATININ BIiYOSENSORLERIN AKIS-ENJEKSIYON ANALiZ
SISTEMINDE DE_DEKT(")_R GiBi KULLANILMASI: KREATi_N VE KREATININ
BIYOLOJIK SIVILARDA ESZAMANLI TAYINI

Prof. Dr. ibrahim ISILDAK

Dog. Dr. Emine KARAKUS, Ars. Gor. Dr. Melda ALTIKATOGLL__J, Ars. Gor. Anmet
HAZINI, YUiksek L_isans Ogrencisi Sema SELCUK, YUksek Lisang Ogrencisi Ismail AGIR,
Yuksek Lisans Ogrencisi Sena Didem ERKAL, Yuksek Lisans Ogrencisi Cagla ATAN

Kimya Metalurji Fakiiltesi, Biyomuhendislik BéIimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Planlanan proje calismasi, laboratuarlarimizda gelistirdigimiz mikro boyutlarda
kompozit pH ve amonyum duyarli sensérler kullanilarak yeni tip mikro blyUklikte kreatin
ve kreatinin duyarli potansiyometrik biyosensdrlerin gelistiriimesini ve akis enjeksiyon
analiz sisteminde eszamanli tayin icin uygulanmalarini hedeflemektedir.

Kreatinaz, kreatininaz ve sarkozin dehidrogenaz gibilfinzimlerin kompozit pH

sensOr ve amonyum segici sensér membranlari ylzeylerine veya igine immobilizasyonu
yapilarak biyosensorler hazirlanacaktir. Hazirlanan biyosensorlerin  potansiyometrik
performanslari (segicilik sabitleri, dogrusal ¢calisma aralidi, tayin limiti, cevap suresi, pH
¢alisma aralgi, tekrarlanabilirligi, kullanim émri ve zamanla olusan potansiyelde kayma)
bilgisayar kontrolli 6élgim sistemi ile statik ve dinamik sartlarda (akis enjeksiyon analiz
FIA gibi) belirlenecektir. Geligtirilen FIA ydntem .serum,ve idrar drneklerinde kreatin ve
kreatinin eszamnali tayini icin etkin bir sekilde uygulanacaktir.

Proje kapsamninda ,potansiyometri ve enzim immobilizasyonu gibi anlasiimasi zor
temel elektrokimyasal ve kimyasal tekniklerin olmasi ,projede gdrevlendirilecek lisanve
lisanslstl 6grencilere bu konusarin kolayca kavratiimasini saglayacaktir.daha da
onemlisi gelistirilecek kreatin duyarli biyonsdrlerin ve FIA gibi dlcim sistemlerinin
glvenilir,uzun slre kullanabilir ve ekonomik olmasi,bu tir sensérlerin  égrenci
laborutuarinda uygulama bulmasini saglayacak ve deneye dayali egitime katkida
bulunacaktir.

441



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

Under the planned project study, the development of a new type micro-sized
creatine and creatinine sensitive biosensors and their application in flow-injection analysis
system for simultaneous determination have been purposed by using micro sized
potentiometric pH and ammonium sensitive membrane sensors first time produced in our
laboratories.

Creatinase, creatininase and sarcosine dehydrogenase enzymes that will be used
to immobilize for composite pH sensor and ammonium selective membrane surfaces or
inside while biosensors are being prepared. The creatin and creatinine sensitive
biosensors will not include inner reference electrode and inner reference solution. The
biosensor is thought to be more suitable to make stable readings for a long time and to
be used for continuous measurement systems. Potentiometric performances (such as
selectivity constants, lineer working range, determination of limit, response time, pH
working range, reproducibility, lifetime and time-shift of potential) of biosensors will be
examined in static and dynamic conditions (as flow injection analysis, FIA) with a
computer contolled measurement system designated. The developed FIA metods will be
applied to serum and urine samples for efficient determination of creatine and creatinine
simultaneously.

During the project study, techniques such as potentiometry and enzyme
immobilization, which are very important modern electrochemical and biochemical
methods and are complex and difficult for the undergraduate and postgraduate students
to understand, would be intensively involved. Students to whom given responsibility
under the project study will understand all above techniques and methods. More
important, the sensor (pH and ammonium selective) and biosensors (creatine and
creatinine sensitive) developed under the project study which would be very reliable, long
usable, economic and mass-producible easily can be deployed for practical education in
the analytical, electrochemical and biochemical student laboratories to obtain more
efficient teaching and learning.
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Proje No: 2012-07-04-KAP06

MIKRO VE MAKRO BESIN ELEMENTLERININ BiTKi GELISIMINDEKI ROLUNUN
KIMYASAL VE BiYOSENSORLER iLE TAKIBI

Dog¢. Dr. Mustafa CEMEK

Prof. Dr. ibrahim ISILDAK, Ars. Gér. Dr. Melda ALTIKATOGLU, Ars. Gér. Anmet HAZINI,
Ars. Gor. Ahmet AYAZ, Ars. Gor. Esra KAYA

Kimya Metalurji Fakiiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Bitkilerde 60’ dan fazla element tanimlanmistir. Bunlardan bazilari besin elementi
kabul edilebilir. Esansiyel elementlerin sayisi 16’ dir. Bu elementlerin miktarlar bitkinin
yasam dongustine etki eder. Her bir elementin 6zgin bir fonksiyonu vardir ve bitkinin
buyumesi ile metabolizmasina dogrudan etki eder. Bitkilerin pek ¢odu tarafindan bu mikro
ve makro besin elementlerine ihtiya¢c duyulur. Bu proje ile hidroponik sistemde gelisimi
takip edilen bitkilere mikro ve makro elementlerin etkisi kimyasal ve biyosensorler
kullanilarak ol¢ulecektir. Bitkinin gelisimi bu elementlerin konsantrasyonlari ile iligkilidir.
Yeterli olmayan konsantrasyonlarda bitki gelisimi yavaglarken, bitkinin bu elementlere
yuksek konsantrasyonda maruz kalmasinin bitki fizyolojisinde bozulmaya neden
olmaktadir. Ayrica toksisite gibi sorunlara da yol acabilmektedir. Besin elementleri ile
muamelede optimum dederi saglamak c¢ok onemlidir. Bu proje ile bitkiye veriimesi
planlanana besin elementlerinin konsantrasyonunun optimizasyonu kimyasal ve
biyosensdrler kullanilarak yapilacaktir. Yeni gelistirilecek bir teknoloji olmasinin yani sira,
kimyasal ve biyosensodrler ile konsantrasyon farkliliklarinin hassas bir sekilde ortaya
konmasi, bitkilerde verim artigina katkida bulunabilir.

SUMMARY

More than 60 elements are identified in plants. Some of these elements are
accepted as nutrient elements. The number of essential elements are 16. Amount of
these elements are directly affects the life cycle of plants. Many plants need these micro
and macro nutrient elements. In this project, effect of micro and macro nutrient elements
will be measured by chemical and biosensors inplants which are grown in hydrophobic
system. Plant development is related to concentration of these elements. On the one
hand concentration deficiency would cause decreased plant development. On the other
hand, over expression to these elements would result in toxicity. So, optimum value must
be supplied prior to treatment. In this project, optimization of nutrient element
concentration will be made by using chemical and biosensors. In addition to be an
innovative application, sensitive detection of optimum concentration with chemical and
biosensors may provide enhanced efficiency in plants.
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Proje No: 2012-07-04-KAP07

BiME'_I'ALLiC ORGANIK-INORGANIK HIBRIT iISKELET YAPILARIN SEGILMi$
MULTIDENTAT FOSFONIK ASITLERDEN SENTEZi VE KARAKTERIZASYONU

Yrd. Dog. Dr. Giindog YUCESAN

Ogr. Gor. Dr. Erdogan Kirpi, Ulfet Akglin (Doktora Ogrencisi), Yiiksek Lisans Ogrencisi
Elif Mete, Ylksek Lisans Ogrencisi Sevtap Dogan,
Yuksek Lisans Ogrencisi Gulsen Yilmaz

Kimya Metalurji Fakiiltesi, Biyomuhendislik BoIimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Yuksek pordzite iceren organik inorganik iskelet yapisindaki molekdllerin sentezi
daha ¢ok karboksilik asitlerin tek tir metal koordinasyon ¢evresine baglantisi saglanarak
gergeklestiriimektedir. iki metal igeren bimetallik sistemler her ne kadar iskelet yapi
disindaki alanlarda yodun olarak c¢alisiimis olsada ek metal koordinasyon c¢evresinin
getirecegi yapisal komplekslik ve kendini yenileyen es ag olusumlarinin tahmin edilmesini
zorlastiracagindan yulksek porozite gerektiren iskelet yapilarin sentezinde bildigimiz
kadari ile henuz calisiimamistir. Bu arastirmada kullanacagimiz multidentat fosfonik
asitler de boyle bir proje kapsaminda hentiz degerlendiriimemis ve bazilari ilk defa bizim
tarafimizdan sentezlenilecek fosfonik asitlerdir. Biz bu ¢alismada hidrotermal reaksiyon
kosullarinda iki ve U¢ boyuta agilarak kristal yapisi verecegini disindigimiz multidentat
fosfonik asitleri (Cu,V), (Zn, V) ve (Fe, V) metal ciftlerinin degisik tuzlari ile beraber
hidrotermal reaksiyonlarini gergeklestirip bimetallik fosfonatlari {(M)V(O3;PRPO3)} (M= Zn,
Cu, Fe) sentezlemeyi hedefliyoruz. Bu calismada kullanacagimiz fosfonik asitlerden
bazilar ilk defa sentezlenmekle beraber digerleri literatirde o6nerdigimiz arastirma
kapsaminda henuz degerlendiriimemis ve kullanacagimiz gecis elementleri ile henuz
kompleksleri gerceklestiriimemis 1,1-bifenil-3,3,5,5-tetrafosfonik asit, 1,2,3-
propanetriphosphonic acid-, [1,1:4’,1"-terphenyl]-4,4”-diylbis-phosphonic acid,
pentaerythritol  tetraphosphonic  acid, [[1,1’-biphenyl]-4,4’-diylbis(methylene)]bis-
phosphonic acid, [2,2’-bithiophene]-5,5’-diylbis-phosphonic acid ligandlarini icermektedir.
Bu reaksiyonlar organoimin ligandlarin ilave edilmesi ile tekrarlanacaklardir. Fosfonik
asitlerin sentezi arbuzov reaksiyonu ile gerceklestirilecektir. Metal fosfonik asit
reaksiyonlari yuksek basing ve sicaklikta hidrotermal kogullar altinda gerceklestirilecektir.
Hidrotermal reaksiyonlar sonucu elde edilen kristallerin yapilar tek kristal x-kirinimi
metodlari ile ¢bzllecektir. Poréz yapi gostermeleri halinde ylzey alani hesaplamalari
BET yontemi ile gergeklestirilip. Termogravimetrik analizleri yapilacaktir. Cézllen kristal
yapilari FT-IR ile bir kere daha teyyit edilecektir.
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SUMMARY

The synthesis of highly porous organic inorganic hybrid frameworks mostly relies
on the coordination of single metal center to the bridging carboxylic acid ligands.
Bimetallic systems facilitating the coordination of two metal centers to the bridging
ligands has not been studied due to the additional coordinational complexity provided by
the additional metal center to produce new porous frameworks eventhough the similar
bimetallic systems have been extensively studied in different areas of material science
and catalysis. In addition to this, phosphonic acids have been long time neglected to
synthesize porous materials. Some of the phosphonic acids that we will be using to
synthesize new hybrid molecules will be synthesized for the first time by our group.
During the course of this study we will be reacting these 1,1-bifenil-3,3,5,5-tetrafosfonik
asit, 1,2,3-propanetriphosphonic acid-, [1,1:4’,1"-terphenyl]-4,4”-diylbis-phosphonic acid,
pentaerythritol  tetraphosphonic  acid, [[1,1’-biphenyl]-4,4’-diylbis(methylene)]bis-
phosphonic acid, [2,2’-bithiophene]-5,5-diylbis-phosphonic acid ligands with the salts of
(CuV), (Zn, V) and (Fe, V) metal couples to produce the hybrid molecules
{(M)V(O3sPRPO3)} (M= Zn, Cu, Fe). The reactions will be carried under hydrothermal
reaction conditions in different temperatures between 100 and 200 °C to obtain novel
organic/inorganic hybrit materials. The structures of the crystals obtained after
hydrothermal reactions will be solved using single crystal x-ray diffraction. These results
will be confirmed by FT-IR. Surface area calculations will be performed using BET.
Thermogravimetric and magnetic analysis will be performed for the promising molecules.
Besides the coordination chemistry studies, a new library of hybrid molecules based on
aromatic phosphonic acids will be initiated.
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Proje No: 2012-07-04-KAP08

TUKETiMi YAYGIN OLAN SEBZE, MEYVE VE _S[_]S BiTl_(iLI_ER_iNiN H_iDROPONiK
SISTEMDE URETIM YONTEMLERININ GELISTIRILMESI

Yrd. Dog. Dr. Alper YILMAZ

Prof. Dr. ibrahim Isildak, Dog. Dr. Mustafa Cemek, Yrd. Dog Dr. Melda Altikatoglu,
Uzman Muhammet U. Kahveci, Ars. Gor. Ahmet Ayaz, Sema Selguk, Fateme Frootan,
Ismail Agir

Kimya Metalurji Fakdiltesi, Biyomiihendislik BélimUi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Topraksiz bitki Uretim teknolojisi olarak bilinen hidroponik sistemler ile ylUksek
verimde Urun eldesi saglanmaktadir. Hidroponik yontemlerden biri olan besleyici film
teknigi kullanilarak ekonomik degeri ylksek ve Uretimi yaygin olan sebze ve meyve gibi
bitkilerin yetistiriimesi kontrolli olarak gerceklestirilecektir. Bu teknik ile yetistirilecek olan
bitkilerin ihtiya¢c duyduklarn besin miktarlarn hassas ve dogru bir sekilde belirlenecek, ve
verimi artirmak igin uygun kosullar ayarlanacaktir. Bu amagla besin elementlerinin
konsantrasyonunlarini belirleyebilecek sensorler tasarlanacak ve konsantrasyonu azalan
besin 6gesi veya mineralin otomasyon sistemi ile hidroponik besin ¢ozeltisine ilave
edilmesi saglanacaktir. Boylece belirlenen sebze, meyve ve bitkiler icin model sistemler
olusturulacaktir.

SUMMARY

Hydroponic systems are known as the technology of growing plants without soil providing
higher level of harvesting. The plants with high economic value such as commonly
produced vegetables and fruits will be raised up using one of the hydroponic methods,
nutrient film technique, in a controlled manner. Amount of nutrient for the plants produced
will be determined accurately, and optimum conditions will be redefined in order to
enhance harvesting rate. For this purpose, sensors determining concentration of nutrients
and minerals will be designed and manufactured. Diminished concentration of materials
due to the consumption by the plants will be compensated by adding related nutrients
and minerals into circulating hydroponic nutrient solution. In this way, a unique modal
systems will be established.
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MIDE KANSERININ BASLICA PATOJENiI OLAN HELICOBACTER PYLORI’NIN
DEVAMLI KULTURUNUN YAPILMASI, UREAZ AN_Ti_JENiNiN iZOLASYONU,
SAFLASTIRILMASI VE ELISA TANI KITININ YAPILMASI

Yrd. Dog. Dr. Melahat BAGIROVA

Prof. Dr. Bekir KOCAZEYBEK, Prof. Dr. Adil AL_LAHVERDiYEV,
Gokge UNAL, Deniz Gézde GELIK

Kimya Metalurji Fakiiltesi, Biyomuhendislik BoIimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15

OZET

Helicobacter pylori ile gastrik Ulser, duedonal Ulser ve kanser olusumu arasinda
bir iliski oldugu bilinmektedir. Helicobacter pylori infeksiyonu tasiyan her kiside genelde
hayat boyu devam eden ve c¢ogunlukla asemptomatik seyreden, kronik aktif bir gastrit
olusmaktadir. Dunyadaki infeksiyon riski, yasla ve sosyoekonomik dizeyin disuklugu ile
orantili olarak artmaktadir. Etkinligi bdlgelere gére degisen Helicobacter pylorinin dogru
tani ve basarili tedavisinin ardindan, bati Ulkelerinde infeksiyon sikliginin yari yariya
distugu bildirilmektedir. Helicobacter pylori infeksiyonunun tanisi i¢in invaziv (endoskopik
biyopsilerle yapilan simir, histoloji, klltlir ve hizli Greaz testi) ve invaziv olmayan (seroloji,
13C dre nefes testi, diskida Helicobacter pylori antijenin arastiriimasi) testler
bulunmaktadir. invaziv olmayan testler arasindaki serolojik yéntemler, bakteriye karsi
olusan IgG antikorlari veya IgA antikorlarini saptamaktadir. Bu ydntemle, hastadan
biyopsi érnegi alinmadan serum o6rnegiyle sonug alinabilmektedir. Ulkemizde yapilan
serolojik yontemlerin duyarlilik ve 6zgulliguni bildiren ¢alismalarda ¢ok farkli sonuglar
alinmaktadir. Bu celiskili sonuglar, ticari kitlerde kullanilan materyallerin antijenik
aktivitelerindeki  farkliliklardan kaynaklanabilmektedir. Ayrica Ulkemizdeki yogun
antibiyotik kullanimina bagh olarak, bakterinin biyolojik aktiviteleri de etkilenmektedir.
GuUnUmuzde ticari kitler yurtdisindan getiriimektedir ve antijenik etkinlik bakimindan,
Tarkiye'ye 6zgu tani kiti Gretilmesi, neredeyse tamami Helicobacter pylori ile infekte olan
nidfusumuz igin baylk énem tasimaktadir.

Bu calismada ilk kez, Turkiye’deki Helicobacter pylori susglarindan Ureaz
antijeninin izolasyonu, saflagtiriimasi ve ELISA tani kiti Gretimi gerceklestirilecektir.

Calismada, Turkiye’'de izole edilen Helicobacter pylori suslari temin edilecek,
tiplendiriimesi yapildiktan sonra devamli kiltUrleri saglanacaktir. Antijen izolasyonu igin
yeterli biyokUtle olustugunda kdilttrlerden alinan Helicobacter pylori suslarindan Ureaz
ekstraksiyonu yapilacak ve kolon kromatografisiyle saflastirilacaktir. Liyofilize edilen
reaz antijeni, 96 kuyucuklu plaklara kaplanarak ELISA tani kiti olusturulacaktir. Uretilen
kitler, tanisi koyulmus Helicobacter-pozitif ve Helicobacter-negatif hastalarin serum
ornekleriyle test edilecek ve sonuglar ticari kitlerle kargilastirilacaktir.
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Helicobacter pylori ile gastrik Ulser, duedonal Ulser ve kanser olusumu arasinda
bir iliski oldugu bilinmektedir. Helicobacter pylori infeksiyonu tasiyan her kiside genelde
hayat boyu devam eden ve ¢ogunlukla asemptomatik seyreden, kronik aktif bir gastrit
olusmaktadir. Dunyadaki infeksiyon riski, yasla ve sosyoekonomik dizeyin disuklugu ile
orantili olarak artmaktadir. Etkinligi bdlgelere gére degisen Helicobacter pylorinin dogru
tani ve basarili tedavisinin ardindan, bati Ulkelerinde infeksiyon sikliginin yari yariya
distugu bildiriimektedir. Helicobacter pylori infeksiyonunun tanisi i¢in invaziv (endoskopik
biyopsilerle yapilan simir, histoloji, klltlir ve hizli Greaz testi) ve invaziv olmayan (seroloji,
13C Ure nefes testi, diskida Helicobacter pyloriantijenin arastirimasi) testler
bulunmaktadir. invaziv olmayan testler arasindaki serolojik yéntemler, bakteriye karsi
olusan IgG antikorlari veya IgA antikorlarini saptamaktadir. Bu ydntemle, hastadan
biyopsi érnegdi alinmadan serum oérnegiyle sonug¢ alinabilmektedir. Ulkemizde yapilan
serolojik yéntemlerin duyarliik ve 6zgulliguni bildiren ¢alismalarda ¢ok farkli sonuglar
alinmaktadir. Bu c¢eliskili sonuglar, ticari kitlerde kullanilan materyallerin antijenik
aktivitelerindeki  farkhliklardan kaynaklanabilmektedir. Ayrica Ulkemizdeki yogun
antibiyotik kullanimina bagli olarak, bakterinin biyolojik aktiviteleri de etkilenmektedir.
GuUnUmuzde ticari kitler yurtdisindan getiriimektedir ve antijenik etkinlik bakimindan,
Tarkiye'ye 6zgu tani kiti Uretilmesi, neredeyse tamami Helicobacter pylori ile infekte olan
nidfusumuz igin baylk énem tasimaktadir.

Bu calismada ilk kez, Turkiye’deki Helicobacter pylori suslarindan Ureaz
antijeninin izolasyonu, saflastiriimasi ve ELISA tani kiti Uretimi gercgeklestirilecektir.

Calismada, Turkiye’'de izole edilen Helicobacter pylori suslari temin edilecek,
tiplendiriimesi yapildiktan sonra devamli kultirleri saglanacaktir. Antijen izolasyonu igin
yeterli biyokUtle olustugunda kdilttrlerden alinan Helicobacter pylori suslarindan Ureaz
ekstraksiyonu yapilacak ve kolon kromatografisiyle saflastirilacaktir. Liyofilize edilen
treaz antijeni, 96 kuyucuklu plaklara kaplanarak ELISA tani kiti olusturulacaktir. Uretilen
kitler, tanisi koyulmus Helicobacter-pozitif ve Helicobacter-negatif hastalarin serum
ornekleriyle test edilecek ve sonuglar ticari kitlerle kargilastirilacaktir.
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SUMMARY

It is known that Helicobacter pylori has a relation between gastric ulcer, duodenal
ulcer disease and cancer. Each person who is infected with Helicobacter pylori usually
has often asymptomatic, chronic active gastritis lifelong. Risk of infection related and
increase with age and socioeconomic level in the world either. It is reported that
frequency of Helicobacter pylori which varies according to the regions decrease by half
after correct diagnosis and successful treatment in western countries. Several invasive
and non-invasive methods using for detecting of Helicobacter pylori infection such as
endoscopic biopsy smear, histology, culture and rapid urease test as invasive and
serology, urea breath test with 13C, investigation of Helicobacter pylori stool antigen as
non-invasive. Serological methods can detect IgG and IgA antibodies against
Helicobacter pylori. Therefore, results can be obtained by serum samples without
applying biopsy. In our country several results are obtained with different sensitivity and
specificity. Different antigenic activity of materials which are used in commercial kits
caused these contradictory results. It is also reported that antibiotic usage of our country
is high. Therefore, bacterial biological activity is affected with this case. Nowadays,
commercial kits are brought from other countries and their antigenic effectiveness is not
suitable for our country. Thus, it is very important to produce diagnosis suitable kits for
Turkish population who has nearly almost infected. In this study, we will isolate and purify
urease antigene from Helicobacter pylori which is originated from Turkey and produce a
diagnosis test as a first time. Initially, we will obtain Helicobacter pylori strains which is
originated from Turkey, then provide continuously culture of these strains. Sufficient
biomass for the isolation of antigen and extraction of urease which is derived from
Helicobacter pylori, will be obtained and purified by column chromatography. Lyophilized
urease antigen will be coated on 96 well plate. Hence, ELISA diagnostic kit will be
created.
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Proje No: 2012-07-05-KAP01

EKZOPOLISAKKARIT (EPS) URETEN LAK'_I'iK ASIT BAKTERiITERiNi_N ETKILERI
KULLANILARAK URETILEN PEYNIRLERIN TEKSTUR PROFILLERI (TPA) VE
MIKROYAPISAL OZELLIKLERI

Yrd. Dog. Dr. Mustafa Tahsin YILMAZ

Prof. Dr. Muhammet ARICI, Dog. Dr. Osman SAGDIC, Dog. Dr. Ahmed KAYACIER,
Ars. Gor. Omer Sait TOKER, Ars. Gor. Safa KARAMAN

Kimya Metalurji Fakdiltesi, Gida Miihendisligi BélimUi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Bazi laktik asit bakterileri (LAB) ekzopolisakkaritler (EPS) gibi gida maddelerinin
yapisini duzelten bazi maddeler Ureterek teknolojik yonden faydali olmalarinin yaninda,
ayni zamanda probiyotik dzellikte olabildikleri icin insan sagligi Gzerine de birgok faydali
etkiler gosterebilmektedirler. EPS’ler bulunduklari gida drlnlerinin tekstirel 6zelliklerinde
olumlu degisimlere neden olurlar. Bakteriyel polisakkaritler saflastirilarak bazi gidalarda
kullanilabildikleri gibi, son yillarda oldudu gibi EPS Ureten mikroorganizmalarin dogrudan
gida Uretiminde kullanilmasi, bdyle gidalarin daha ekonomik ve daha kaliteli Gretimi igin
tercih edilen kolay bir yontem haline gelmistir. Bu nedenle EPS Ureten laktik asit
bakterileri (LAB) gida endustrisinde ekonomik agidan biylk énem arz etmektedirler. Bu
sebeple EPS dreten kilturler, giinimuzde istenenen tekstirel 6zelliklerde Urin UGretimi
icin isletmeler tarafindan daha fazla tercih edilmektedir.

Yurtdisi kaynakli EPS dreten ticari bakteri kdltdrlerinin temin edilerek, bu
bakterilerin ilave edilmesine uygun peynir gibi bazi gida drlinlerinde kullaniimasi sonucu,
bu gidalarin tekstlirel Ozelliklerinde meydana gelecek degisimlerin detayli olarak
incelenmesi, bu dzelliklerin énemli oldugu peynir Urlnlerinin kalitesinin gelistiriimesine
baylk katki saglayacagi, gida sanayisine ise buylk katma degder verecedi
disunulmektedir. EPS Ureten bakterilerin optimum gelisme sicakliklari ve suresinde EPS
Uretimlerinin, stresli kosullardan daha az oldudu bircok arastirmaci tarafindan tespit
edilmistir. Bu yuzden EPS Uretim miktarinin kontrol edilebilecedi bu tlr Urlnlerin tekstlrel
Ozelliklerinin de detayli olarak arastiriimasina ihtiya¢ bulunmaktadir.

Bu nedenlerle sunulan bu projede 2 temel asamanin gerceklestiriimesi
hedeflenmektedir. ilk asamada, yurtdisindan liyofilize edilmis halde temin edilecek EPS
Ureten LAB ile peynir drnekleri Uretilecektir. ikinci agamada ise, bu sekilde Uretilen bu
peynir orneklerinin tekstirel ve mikroyapisal o6zelliklerinin detayli bir sekilde ortaya
konulmasina calisilacaktir.

Bugine kadar vyapilan calismalarda EPS Uretim yetenegine sahip LAB
kullanilarak uretilen gidalarin cesitli 6zellikleri incelenmistir. Ancak, EPS Ureten LAB'nin,
Ulkemizde yaygin olarak Uretilen peynirlere inokilasyonu ile bu gidalarin tekstirel ve
mikroyapisal Ozelliklerinde meydana gelen degisimlerin detayli olarak incelendigi ve
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sonuglarin ortaya konuldugu bir calisma bulunmamaktadir. Bu nedenle sunulan bu
projede, maksimum EPS Uretme yetenegindeki LAB suslan ile Uretilecek peynir
orneklerinin tekstirel ve mikroyapisal &zelliklerinde meydana gelen degisimlerin
belirlenmesi hedeflenmekte, bu 6zelliklerin detayli ve hassas bir sekilde ortaya konulmasi
amaclanmaktadir. Bdylece, sunulan bu proje kapsamindaki yapilacak ¢alisma ile hem
literatirdeki bu boslugun doldurulmasi, hem de hangi sus ile hangi Ozellikte peynir
arinunln Uretilebileceginin ortaya konularak istenen nitelikte Urin gelistirme agisindan
gida endustrisine blyuk girdiler saglanmasi hedeflenmektedir.

SUMMARY

Exopolysaccharides (EPS) may have some functional properties in the production of food
materials, and the bacteria producing EPS may have many beneficial effects on human
health beause of their probiotic properties. In addition, EPS may have some positive
effects on textural properties of the food products in which they are added. Therefore,
EPS-producing lactic acid bacteria (LAB) are of great economical importance to food
industry. Therefore, food industry will have a great added value by means of investigation
of the changes in the textural properties of various foods added with commercial EPS-
producing LAB isolates from foreign origins. For this reason, the EPS producing cultures
are being more preferred nowadays by food plants to produce products with desired
textural properties.

It is thought that detailed investigation of changes in the textural properties of
foods inoculated with EPS producing commercial bacteria cultures will provide a great
contribution in development of the quality of such products, thus which will make a
significant contribution to food industry. A large number of investigators have led a
conclusion that EPS production by LAB is more under stresful conditions than under
optimum incubation temperatures and times. Therefore, it is necessary to investigate in
detail the textural properties of such products in which EPS production can be controlled.

For these reasons, this project is aimed to be conducted in two basic steps. In the
first step, cheese samples will be produced using lyophilized commercial EPS-producing
LAB isolates from foreign origins. In the second step, textural and microstructrural
properties of the peynir samples produced with the EPS-producing strains will be
evaluated in detail.

In the studies that have been conducted so far, several properies of the food
products produced using LAB have been examined. However, there is no study
examining in detail the changes in the textural properties of our widely produced cheese
samples inoculated with these EPS producing strains. Therefore, in this project, it is
aimed to determine changes in detail in the textural and microstructural properties of the
cheese samples produced with the EPS-producing LAB isolates. Thus, by completing this
project, it is aimed both to fill the aformentioned gap in the literature and to provide very
important inputs for food industry with respect to development of a new cheese product
with desired properties by determining which kind of product would be produced by using
which EPS producing LAB strain.
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Proje No: 2012-07-05-KAP02

FERMENTE SUCUKLARIN TEKSTUR PROFILLERI (TPA) UZERINE
EKZOPOLISAKKARIT (EPS) URETEN LAKTIK ASIT BAKTERILERININ ETKILERININ
BELIRLENMESI

Yrd. Dog. Dr. Mustafa Tahsin YILMAZ

Prof. Dr. Muhammet A_RICI, Dog. Dr. Osman SAGDIQ, Prof. Dr. Hasan YETIM,
Ars. Gor. Omer Sait TOKER, Ars. Gor. Safa KARAMAN
Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bazi laktik asit bakterileri (LAB) ekzopolisakkaritler (EPS) gibi gida maddelerinin
yapisini duzelten bazi maddeler Ureterek teknolojik yonden faydali olmalarinin yaninda,
ayni zamanda probiyotik dzellikte olabildikleri icin insan sagligi Gzerine de birgok faydali
etkiler gosterebilmektedirler. EPS’ler bulunduklari gida drlnlerinin teksturel 6zelliklerinde
olumlu degisimlere neden olurlar. Bakteriyel polisakkaritler saflastirilarak bazi gidalarda
kullanilabildikleri gibi, son yillarda oldudu gibi EPS Ureten mikroorganizmalarin dogrudan
gida Uretiminde kullanilmasi, bdyle gidalarin daha ekonomik ve daha kaliteli Gretimi igin
tercih edilen kolay bir yontem haline gelmistir. Bu nedenle EPS Ureten laktik asit
bakterileri (LAB) gida endustrisinde ekonomik agidan biylk énem arz etmektedirler. Bu
sebeple EPS dreten kilturler, giinimuzde istenenen tekstlrel 6zelliklerde Urin Uretimi
icin isletmeler tarafindan daha fazla tercih edilmektedir.

Yurtdisi kaynakli EPS dreten ticari bakteri kdltdrlerinin temin edilerek, bu
bakterilerin ilave edilmesine uygun fermente sucuk gibi bazi gida urlnlerinde kullaniimasi
sonucu, bu gidalarin teksturel 6zelliklerinde meydana gelecek degisimlerin detayl olarak
incelenmesi, bu O&zelliklerin 6nemli oldudu fermente sucuk drUnlerinin kalitesinin
gelistiriimesine buyulk katki saglayacadi, gida sanayisine ise blylk katma deger verecegi
disunulmektedir. EPS Ureten bakterilerin optimum gelisme sicakliklari ve suresinde EPS
Uretimlerinin, stresli kosullardan daha az oldudu bircok arastirmaci tarafindan tespit
edilmistir. Bu yuzden EPS Uretim miktarinin kontrol edilebilecedi bu tlr Urlnlerin tekstlrel
Ozelliklerinin de detayli olarak arastiriimasina ihtiya¢ bulunmaktadir.

Bu nedenlerle sunulan bu projede 2 temel asamanin gerceklestiriimesi
hedeflenmektedir. ilk asamada, yurtdisindan liyofilize edilmis halde temin edilecek EPS
ureten LAB ile fermente sucuk &rnekleri, farkl inkubasyon sicakliklari ve sureleri
uygulanarak Uretilecektir. Farkli inklbasyon sicaklik ve surelerinin etkisi Response
Surface Metodu (Cevap Yiizey Yéntemi) kullanilarak optimize edilecektir. ikinci asamada
ise, bu sekilde Uretilen bu fermente sucuk &rneklerinin fizikokimyasal, duyusal ve
teksturel dzelliklerinin detayh bir sekilde ortaya konulmasina galisilacaktir.

Bugine kadar vyapilan calismalarda EPS Uretim yetenegine sahip LAB
kullanilarak uretilen gidalarin cesitli 6zellikleri incelenmistir. Ancak, EPS Ureten LAB'nin,
Ulkemizde yaygin olarak Uretilen fermente gidalarimiza inokllasyonu ile bu gidalarin
teksturel ozelliklerinde meydana gelen degisimlerin detayli olarak incelendigi ve
sonuglarin ortaya konuldugu bir calisma bulunmamaktadir. Bu nedenle sunulan bu
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projede, maksimum EPS Uretme yetenegindeki LAB suslari ile Uretilecek fermente sucuk
orneklerinin  fizikokimyasal, duyusal ve teksturel &zelliklerinde meydana gelen
degdisimlerin RSM metodu ile analizi ve bu degerlerin optimum seviyelerinin desirability
(cekicilik) fonksiyon analizleri ile belilenmesi hedeflenmekte, bu 6zelliklerin detayli ve
hassas bir sekilde ortaya konulmasi amaclanmaktadir. Bdylece, sunulan bu proje
kapsamindaki yapilacak calisma ile hem literatirdeki bu boglugun doldurulmasi, hem de
hangi sus ile hangi 6zellikte sucuk Urinlinun Uretilebilecedinin ortaya konularak istenen
nitelikte Urin gelistirme acgisindan gida endustrisine blylk girdiler saglanmasi
hedeflenmektedir.

SUMMARY

Exopolysaccharides (EPS) may have some functional properties in the production of food
materials, and the bacteria producing EPS may have many beneficial effects on human
health beause of their probiotic properties. In addition, EPS may have some positive
effects on textural properties of the food products in which they are added. Therefore,
EPS-producing lactic acid bacteria (LAB) are of great economical importance to food
industry. Therefore, food industry will have a great added value by means of investigation
of the changes in the textural properties of various foods added with commercial EPS-
producing LAB isolates from foreign origins. For this reason, the EPS producing cultures
are being more preferred nowadays by food plants to produce products with desired
textural properties.

It is thought that detailed investigation of changes in the textural properties of
foods inoculated with EPS producing commercial bacteria cultures will provide a great
contribution in development of the quality of such products, thus which will make a
significant contribution to food industry. A large number of investigators have led a
conclusion that EPS production by LAB is more under stresful conditions than under
optimum incubation temperatures and times. Therefore, it is necessary to investigate in
detail the textural properties of such products in which EPS production van be controlled.

For these reasons, this project is aimed to be conducted in two basic steps. In the
first step, fermented soudjouk samples will be produced under different incubation
temperatures and times using lyophilized commercial EPS-producing LAB isolates from
foreign origins. The effect of different incubation temperatures and times will be optimized
using Response Surface Methodolgy (RSM). In the second step, physicochemical,
sensorial and textural properties of the fermented soudjouk samples produced with the
EPS-producing strains will be evaluated in detail.

In the studies that have been conducted so far, several properies of the food
products produced using LAB have been examined. However, there is no study
examining in detail the changes in the textural properties of our widely produced
fermented food products inoculated with these EPS producing strains. Therefore, in this
project, it is aimed to determine changes in detail in the physicochemical, sensorial and
textural properties of various fermented soudjouk samples produced with the EPS-
producing LAB isolates using RSM and to determine the optimum levels of these
parameters by using desirability function analyses. Thus, by completing this project, it is
aimed both to fill the aformentioned gap in the literature and to provide very important
inputs for food industry with respect to development of a new sucuk product with desired
properties by determining which kind of product would be produced by using which EPS
producing LAB strain.
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Proje No: 2012-07-05-KAP03

GiG SUTTEN URETILEN GELENEKSEL PEYNIRLERIN FiZIKOKIMYASAL
OZELLIKLERI, MIKROBIYAL GUVENLIGI VE TEKSTURU UZERINE KEKIK VE
SARIMSAK AROMATIK SULARININ ETKisi

Dog. Dr. Osman SAGDIG

Prof. Dr. Muhammet_Arch Yrd. Dog. Dr. Mustafa Tahsin Yiimaz,
Ogr. Gor. Hasan Cankurt

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Ulkemiz geleneksel siit Griinleri agisindan zengin bir Ulkedir. Ancak bu geleneksel
sut drunlerimizin ¢ok az bir kismini endUstriye kazandirmis bulunmaktayiz. Cunki
geleneksel peynir cesitlerimizin nerede ise tamami ¢i§ sitten Uretiimektedir. Cig sutten
Uretiimis olmalari tuketimlerini saglik acisindan riskli hale getirmektedir. Satin
pastdrizasyonu halinde ise peynirlere aroma kazandiran, 6zellikle laktik asit bakterileri de
patojenlerle beraber inaktif hale gelmektedir. Bu durum Uretilen peynirlerin tipik yapisi ve
aromasinin olusumunu engellemektedir. Ayrica geleneksel peynirlerimizin ¢odunun
mikrobiyal karakterizasyonu yapilmamistir. Bunun yaninda geleneksel peynirlerimize
uygun, starter kaltlr dretimi Glkemizde mevcut degildir. Bu nedenle pastérize sltten
Uretimi mumkin olmayan “Urfa peyniri’ gibi bircok peynirin Uretiminde riskler meydana
gelmektedir. Bu arastirmada ¢ig sltten Uretilen peynirin salamurasina farkli oranlarda tuz
(%16, 13 ve %10) ve bitki (kekik ve sarimsak) aromatik sulari eklenecektir. Sonrasinda
ornekler 3 ay boyunca depolanacak ve belli araliklarla fizikokimyasal, mikrobiyel ve
tekstirel 6zellikleri incelenecektir. Bu ¢alismada amag, bitki aromatik sularinin ve tuzun
kombine etkisi sayesinde ¢ig sutten Uretilen peynirlerdeki patojenlere karsi en ylksek
antimikrobiyal etkiyi saglamak ve ayni zamanda peynirleri aromatize etmektir.
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SUMMARY

Our country is a country that is rich in traditional dairy products. However, we
could get these traditional dairy products earned a very small part of the industry because
almost all part of our traditional cheese products are produced from raw milk. Their being
produced from raw milk makes their consumption dangerous in terms of health.
Pasteurization of milk gives cheeses their aroma, which also leads inactivation of lactic
acid bacteria as well as pathogens, and which prevents formation of characteristic
structure and aroma of the cheeses. In addition, most of our cheese types are not
characterized with respect to their micro fauna. Furthermore, starter cultures that are
suitable for our cheeses have been produced in our country. Therefore, it may pose some
health related risks in the production of many types of cheeses like “Urfa Peyniri” which
cannot be produced from pasteurized milk. In this research, salt at different proportions
(16, 13 and 10%) and plant aromatic fluids (thyme and garlic) are aimed to add in the
cheese brine produced from raw milk. Then, the cheese samples will be stored for 3
months and their physicochemical, microbiological and textural properties will be
periodically investigated. The main purpose of the present research is to provide the
highest antimicrobial effect against the pathogens in the cheese samples produced from
raw milk by a combined effect of added plant aromatic fluids and salt as well as to
aromatize them.
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Proje No: 2012-07-05-KAP04

GELENEKSEL OLARAK URETILEN BAZI SOSLARIN FiZiK(_)KiM_YASAL VE
MIKROBIYOLOJIK OZELLIKLERININ INCELENMESi VE PROBIYOTiK GEMEN VE
DOMATES SOSU URETIiMi

Dog. Dr. Osman SAGDIG
Prof. Dr. Muhammet Arici, Tuba Bagci
Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Cesitli soslar sofralarimizda sik sik yerini almaktadir. Glinimuzde toplu Gretim
yerlerinde, birgcok yemekle birlikte insanlara bazi soslarda sunulmaktadir. Soslar
genellikle geleneksel olarak evlerde Uretilerek evlerde tiketiimekle beraber, ginimuzde
ticari olarak marketlerde de satilmaktadir. Bu nedenle son yillarda soslarin endustriyel
olarak Uretimi de yaygin bir hale gelmistir. Bu ¢alismamizda yaygin olarak kullanilan
¢cemen ve domates sosu gibi geleneksel bazi soslarin 6éncelikle fizikokimyaal ve
mikrobiyolojik 6zellikleri belirlenecek ve daha sonra bu soslarin fonksiyonelliklerini
artirmak icin Lactobacillus casei Shirota probiyotik bakterisinin ilavesiyle sos Uretilerek, bu
sosun ozellikleri aragtirilacaktir.

SUMMARY

Various sauces often take their places on our tables. Nowadays, in the mass-
production parts, some of the sauces are offered to people with the meal. Sauces are
traditionally hand-made products and generally consumed in homes, however, they are
now commercially marketed in the local markets. For this reason, recently, sauces have
been widely produced in industrial scale. In this research, it is aimed to determine
physicochemical and microbiological properties of some traditional sauces such as
fenugreek paste and tomato sauces, and then to investigate some properties of these
sauces added with a probiotic bacterium Lactobacillus casei Shirota in order to increase
their functionalities.
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Proje No: 2012-07-05-KAP05
VAKUMLU ORTAMDA ULTRASES YARDIMIYLA ETLERIN KURUTULMASI
Yrd. Dog. Dr. Mehmet BASLAR
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OZET

Gidalarin muhafaza edilebilmesi icin sahip olduklari 6zelliklere bagl olarak cesitli
yontemler kullaniimaktadir. Gida muhafaza yontemlerinden olan kurutma islemi gidalarda
mikrobiyal ve kimyasal bozulmalara neden olan su aktivitesini disirme esasina
dayanmaktadir. Gunimuzde etlerin muhafazasinda dondurarak veya sodukta muhafaza
ile fermantasyon metotlari yaygin olarak kullaniimaktadir. Etlerin muhafazasinda kurutma
esasl tutsileme, pastirma gibi islemlerde kismen kullanilmakla birlikte, tamamen
kurutulmasi geleneksel olarak glines altinda tuzlama ile birlikte de yapilabilmektedir.
GunUmuzde orta ve uzak dogu Ulkeleri basta olmak Uzere Ulkemizin bazi yérelerinde de
etler geleneksel olarak kurutulabilmektedir.

Etlerin tuzla birlikte kurutulmasi ginimuz teknolojisiyle birlikte modifiye
edildiginde yeni muhafaza tekniklerinin olusmasina imkan taniyacagi disunulmektedir.
Bdylece daha hafif, daha ucuz ve depolamasi kolay bir muhafaza metodu gelistirebilir. Bu
calismada et, kiyma, tavuk eti ve baliketi vakumlu ortamda ultrases (US) yardimli olarak
kurutularak konvansiyonel kurutma metoduna kargl Ustin ydnleri ve sinirlamalari
fizikokimyasal, mikrobiyolojik ve kurutma kalite parametreleri agisindan incelenecektir.
Vakum altinda kurutma daha dusuk sicakliklarda ve hizli olarak kurutmay kolaylastirirken
ultrasonik su banyosuna daldirilan numune kabindaki etler US dalgalarina maruz
birakilacaktir. Boylece vakumun kullaniimasiyla etin ylzeyindeki nem igerigi dusmesi ve
es zamanh US kullanimi ile US’in gugla kitle transferine bagl olarak etin merkezindeki
suyun yuzeye hareket etmesinin kolaylasacaktir. Bu teknikle birlikte vakumun daha etkin
olmasi ve nem igerigini hizla azaltmasi beklenmektedir. Ayrica Ultrases dalgalarin suyun
uzaklastiriimasi sirasinda mikro kanallarin agilmasina ve genislemesine sebep olmasi
etin rehidrasyon yetenegini artirmasi beklenmektedir.

US’in  kurutma ve rehidrasyon Kkalitesini artirmasinin yani sira etteki
mikroorganizma ve enzimlerin inaktivasyonunun saglanmasi beklenmektedir. Bdyle bir
inaktivasyon etkisi bile muhafaza siresini artirma agisindan énem tasimaktadir. Duyusal
agidan herhangi bir problem olusturmayacak seviyede tuzun kullanilacak olmasi da
uygun deger muhafaza sartlarinin elde edilmesinde énemli bir rol oynayacaktir.
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SUMMARY

It was used different methods for drying of meat because it had a lot of
properties. Drying is a method of food preservations and is based decreasing of water
activity caused microbial and chemical degradation. However in president, it was used
generally freezing and cold storage and fermentation. The basis of preservation of meat
drying is used partially procedures such as smoking and bacon, but meat dried under the
sun is traditionally produced with salting. Today, meats traditionally can been dried in the
middle and far eastern countries, especially in some parts of the country.

It is thinking drying assisted salt of meat can develop new preservation method if
it modify as today’s technology. So it can be more weak, cheap and easy storable. In the
study, it will dry meat, mince, chicken and fish meat in vacuum with ultrasound; they will
compare chemical, microbiological and drying quality parameters with conventional
methods. Vacuum drying is a more fast drying and can use more low temperature;
however, ultrasound caused more mass transfer. So vacuum remove water in surface of
meat and US accelerate water transfer from center to surface. It was expected more
effective vacuum drying and rehydration causing new pore creation and expanding pore
diameter.

In addition to ultrasound increased dehydration and rehydration quality, it was
expected it caused microbial and enzymatic inactivation. Effect of such an inactivation is
important for shelf life. Using the appropriate amount of salt will play an important role
optimum preservation conditions
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Proje No: 2012-07-05-KAP06

EKSi HAMURDAN MAYALARIN iZOLASYONU VE MOLEKULER BiYOLOJIK
METODLARLA TANIMLANMASI

Prof. Dr. Muhammet Arici

Dog. Dr. Osman Sagdig, Yrd. Dog. Dr. Muhammed Zeki Durak,
Yrd. Dog. Dr. Mustafa Tahsin Yilmaz, Arg. Gor. Ismet Ozturk

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Ulkemizde firinlarin blylk ¢ogunlugu ticari ekmek mayasi kullanmakta, az bir
kismi da standart olmayan ve mikrobiyolojik ¢esitliligi bilinmeyen eksi hamurdan ekmek
uretmektedirler. Eksi hamur ekmedi tat ve aroma bakimindan tiketicileri tatmin etmekle
birlikte fermentasyon suresinin ¢ok uzun olmasindan dolayl yayginlasamamaktadir.
Dolayisiyla ticari olarak kullanimi sinirli kalmaktadir. Simdiye kadar yapilan arastirmalar
da, eksi hamurlarda bulunan Laktik Asit Bakterileri (LAB) izole edilip tanimlanmaya
calisiimis, bunlarin ekmek tretiminde kullanim imkanlari arastiriimistir. LAB’nin hamurda
gelismesi yavas ve sinirh oldugu icin fermentasyonda kullanimlan da ¢ok
yayginlasamamistir. Oysa mayalar LAB’'ne gbre hamurda ¢ok daha hizli geliserek
fermentasyonu kisa slrede gergeklestirmektedirler. Ticari ekmek Uretiminde, ekmek
hamuru fermentasyonunda kullanilan maya kdltirleri Saccharomyces cerevisiae
suslaridir. Geleneksel olarak Uretilen eksi hamurdan Uretilen ekmegin fermentasyonuna
istirak eden mayalar ise cesitli cinslere ait turlerden olusmaktadirlar. Bu arastirma; bu
mayalarin geleneksel ekmek hamurlarindan izole edilip tanimlanarak teknolojik 6zellikleri
yuksek olanlarinin starter kultur olarak kullaniminin Uretim potansiyelini artiracagi ve
geleneksel ekmek tat ve aromasinda ekmek dretimine imkan verecegi dusunuldagu icin
planlanmistir.
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SUMMARY

In our country, majority of the bakers use commercial baker’'s yeast, but minority
of them produce bread from nonstandard sour dough with unknown microbiological
diversity. On the one hand consumer satisfaction can be achieved with bread produced
from sour dough with respect to taste and aroma; on the other hand this product has not
been commonly produced because of very extensive fermentation time. Therefore, their
commercial utilization is very limited. So far, in the studies that have been conducted so
far, lactic acid bacteria (LAB) have been isolated and identified from sour dough as well
as their possibilities to be used in the bread production have been investigated. LAB have
not been commonly utilized in the fermentation process because their proliferation rate in
dough is slow and limited. On the other hand, thanks to their fast proliferation time in
dough, yeasts can carry out the fermentation process in a shorter time when compared to
LAB. In the commercial bread production, the yeast cultures used in the dough
fermentation are the Saccharomyces cerevisiae strains. The yeasts involved in the
fermentation of traditionally produced breads are the species belonging to various
genera. The use of yeast species that will be isolated and identified from traditional
bread dough and those which will possess good technological properties as the starter
cultures are expected to increase their production potentials, which will pave the way for
the production of breads with traditional taste and aroma.
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EKSi HAMURDAN iZOLE EDILEN MAYALARIN TEKNOLOJIK OZELLIKLERININ VE
BU MAYALARLA URETILEN EKMEKLERIN KALITE KRITERLERININ BELIRLENMES

Prof. Dr. Muhammet ARICI

Dog. Dr. Osman Sagdig, Yrd. Dog. Dr. Mustafa Tahsin Yilmaz, Yrd. Dog. Dr. Mehmet
Basglar, Ars. Gor. Ismet Oztlrk

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Ulkemizde firinlarin blylk ¢ogunlugu ticari ekmek mayasi kullanmakta, az bir
kismi da standart olmayan, mikrobiyolojik cesitliligi bilinmeyen eksi hamurdan ekmek
uretmektedirler. Eksi hamur ekmegi tat ve aroma bakimindan tiketicileri tatmin etmekle
birlikte fermentasyon suresinin ¢ok uzun olmasindan dolayl yayginlasamamaktadir.
Dolayisiyla ticari olarak kullanimi sinirli kalmaktadir. Simdiye kadar yapilan arastirmalar
eksi hamurlarda bulunan Laktik Asit Bakterileri (LAB) izole edilip tanimlanmaya calisiimis,
bunlarin ekmek Uretiminde kullanim imkanlari arastiriimistir. LAB’nin hamurda gelismesi
yavas ve sinirli oldudu icin fermentasyonda kullanimlari da ¢ok yayginlagamamistir. Oysa
mayalar LAB’ne gbére hamurda c¢ok daha hizli geliserek fermentasyonu kisa surede
gerceklestirmektedirler. Ticari ekmek Uretiminde, ekmek hamuru fermentasyonunda
kullanilan maya kdlttrleri Saccharomyces cerevisiae suslaridir. Geleneksel olarak Uretilen
ekmek fermentasyonuna istirak eden mayalar gesitli cinslere ait tirlerden olusmaktadirlar.
Geleneksel ekmek hamurlarindan izole edilip tanimlanan mayalarin teknolojik ézellikleri
belilenerek, uygun olanlarinin starter kultur olarak kullaniminin Uretim potansiyelini
artiracagl ve geleneksel ekmek tat ve aromasinda ekmek Uretimine imkan verecedi
distniUlmektedir.
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SUMMARY

In our country, majority of the bakers use commercial baker’'s yeast, but minority
of them produce bread from nonstandard sour dough with unknown microbiological
diversity. On the one hand consumer satisfaction can be achieved with bread produced
from sour dough with respect to taste and aroma; on the other hand this product has not
been commonly produced because of very extensive fermentation time. Therefore, their
commercial utilization is very limited. So far, in the studies that have been conducted so
far, lactic acid bacteria (LAB) have been isolated and identified from sour dough as well
as their possibilities to be used in the bread production have been investigated. LAB have
not been commonly utilized in the fermentation process because their proliferation rate in
dough is slow and limited. On the other hand, thanks to their fast proliferation time in
dough, yeasts can carry out the fermentation process in a shorter time when compared to
LAB. In the commercial bread production, the yeast cultures used in the dough
fermentation are the Saccharomyces cerevisiae strains. The yeasts involved in the
fermentation of traditionally produced breads are the species belonging to various
genera. The use of yeast species that will be isolated and identified from traditional bread
dough and those which will possess good technological properties as the starter cultures
are expected to increase their production potentials, which will pave the way for the
production of breads with traditional taste and aroma.
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Proje No: 2012-07-05-KAP08

MARUL VE SALKIM DOMATESLERIN BUHAR FAZINDA ETIiL PIRUVAT iLE
DEKONTAMINASYONU

Yrd. Dog. Dr. M. Zeki Durak

Prof. Dr. Muhammet ARICI, Dog. Dr. Osman SAGDIC, Yrd. Dog. Dr. M. Tahsin YILMAZ,
Yrd. Dog. Dr. Mehmet BASLAR

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
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OZET

Tuketicilerin daha saglikli beslenme konusunda bilinglenmesiyle birlikte 1sil islem
gbrmemis taze sebze ve meyvelere tiketimine olan ilgi artmis ve dolayisi ile taze sebze
ve meyveler aracilidi ile insana gegebilen patojen mikroorganizmalar kaygi olusturmaya
baslamistir. Gida kaynakli patojen mikroorganizmalar taze sebze ve meyvelere tarladan
catala kadar slren Uretim hattinda birgok kontaminasyon noktasindan bulagabilir. Bu
kontaminasyon kaynaklari sinirli olmamakla beraber evcil ve vahsi hayvanlar, sulama ve
yikama sulari, toprak, gubre, insan digkilari, nakliye, isleme, paketleme, pazarlama gibi
faktorleri icerebilmektedir. Kontaminasyon kaynagdi olan patojen mikroorganizmalarin taze
sebze ve meyve Uzerinde uzun siire canh kalabildikleri bildiriimistir. Ozelllikle bitki igine
girmis veya ulasmasi zor bdlgelerde bulunan patojen mikroorganizmalarin
inaktivasyonunda sivi dezenfektanlar etkisiz kalmaktadir. Bu ylzden taze meyve ve
sebzelerde bulunabilen pathojen mikroorganizmalarin tamamen inaktive edilmesini ylzey
dezenfektanlari ile saglamak mimkun degildir. Bu limitasyonu engellemek icin gaz fazida
veya ucgabilen antimikrobiyeller tercih edilebilir ve bu sekilde gaz fazinda olan
antimikrobiyelin SIvI dezenfektanlarin ulagsamadiklari bdlgelere patojen
mikroorganizmalara ulagsabilmesi ile daha glvenli bir koruma saglanmasi
hedeflenmektedir. Bu c¢alismada yeni, ucuz ve glvenilir bir antimikrobiyel olan etil
piruvat'in uygulamalar ile taze marul ve salkim domateslerin tiketiimesi kaynakl
potansiyel gida zehirlenmelerinin azaltiimasi amaglanmaktadir.
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SUMMARY

Foodborne ilinesses associated with fresh produce contamination continue to be
a major concern as consumers’ demand for healthier and non-thermally processed food
increases. Foodborne pathogens can be introduced onto produce at many points in the
farm-to-fork production cycle. These contamination sources may include but are not
limited to wild and domestic animals, irrigation and wash water, soil and soail
amendments, humans, transportation, processing, packaging, marketing, and the cold
chain. Contaminating pathogens have been shown to survive on the surface of produce
for an extended period of time. Once pathogens are infiltrated or hidden in protected
sites, most of the aqueous phase commercial disinfectants and antimicrobials are not
effective on decontamination of fresh produce. Therefore, surface contamination methods
cannot be relied on for the complete elimination of the safety risks associated with fresh
produce. Gaseous-phase and volatile antimicrobials are alternative methods for
inactivating pathogenic microorganisms within plant structures that cannot be reached by
chemicals in aqueous solutions. Here, we purpose the application of ethyl pyruvate as a
novel, inexpensive and safe vapor could potentially reduce produce-associated outbreaks
associated with fresh lettuce and cherry tomatoes consumption.
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Proje No: 2012-08-02-KAP01

PANORAMIK FOTOGRAF TEKNIGININ MIMARi GEKIM UYGULAMALARINDA
KARSILASILAN SORUNLARI VE SAYISAL ORTAMDA GOZUM YONTEMLERININ
ARASTIRILMASI

Yrd. Dog¢. Dr. Muammer BOZKURT
Ogr. Gér. ismail COSKUN, Ars. Gér. Ozan YAVUZ
Sanat Tasarim Fakiiltesi, Sanat Bélimdi
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02
OZET

Panoramik Fotograf 180° den 360°ye kadar goérintller olusturma teknigidir. Bu
kadar genis gorlUs agisinda gorunti elde etmek igin en az U¢ kare ve daha fazla fotografin
birlestiriimesi gerekmektedir. Fotograflarin birlestiriimesinde karsilagilan optik ve
perspektif kaynakli sorunlarin sayisal ortamda ¢dézimlenmesi gerekmektedir.

Diger yandan Mimari Fotograf tek karede yapinin perspektif ve optik hatalarinin olmadigi
muikemmel fotografini gekme isidir. Mimaride Panoramik fotograf tekniginin uygulanmasi
karmasik sorunlarin yagsanmasina neden olmaktadir.

Fotograf ¢cekiminde karsilasilan sorunlari ¢ekim asamasinda ¢ézmeye ¢alisacagiz. Cekim
asamasinda ¢oézilemeyen sorunlari sayisal ortamda goérinti isleme programlari
yardimiyla ¢6zmeye calisacagiz. Sorunlarin ¢ozillip ¢ozilemeyecedi, ne dizeyde
¢cbzulecegi arastirilacak. Bu konuyla ilgili segilen goruntlu isleme programlarinin da bir
karsilastirimasi yapilacak. Proje sonucunda elde edilen bilgiler bir makale ile
kamuoyunun bilgisine sunulmasi saglanacak. Ayrica ¢ekilen fotograflardan bir Panoramik
Fotograf sergisi diizenlenecek.

SUMMARY

Panoramic Photography is a technique of creating images from 180 degree angle
to 360 degree. To get image in such a wide viewing angle must be coupled at least 3
shoots or more photos. Problems encountered in combining images from optical and
perspective need to be solved in the digital environment.

On the other hand Architectural Photography is work of taking pictures of the structure
wtihout any perspective and optical mistakes in one shoot. Application of the Panoramic
Photography in Architecture will be caused some problems.

We are going to try to solve the problems of taking phototography during the
stage of shooting. The problems that can not be solved during the stage of shooting we
are going to try to solve this problems with the help of image processing programs. It is
going to be investigated can be solvable or unsolvable and investigated at what level to
resolve. It is going to be compared dealing with this isssue in the selected image
processing programs. As a result of information obtained from the Project with the
submission of an article will be provided to the public. Also it is going to be hold a photo
exhibition of images from Panoramic Photography shots.
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Proje No: 2012-08-02-KAP02

YTO DAVUTPASA KAMP_l"JSU MIMARI YAPILARIN iG VE DIS MEKANLARINA
BUYUK OLGEKLIi SERAMiK PANOLARIN TASARLANMASI VE UYGULANMASI

Prof. ilhan OZKEGECI
Uzman M. Hakan ALACALI, Ars Gér. Saliha Nesli GUL
Sanat ve Tasarim Fakiiltesi, Sanat Boltimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bu proje, eskiz tasarimlari ve bilgisayar destekli c¢alismalarin seramik
atelyelerinde yapilacak bir uygulamasi ile neticelendirilecek bir arastirma projesidir.

Proje oncelikli olarak Yildiz Teknik Universitesi Davutpasa Kamplsi Kisla
binasinin dis cephesinde bulunan glney-bati kismindaki uygun mekana uygulamak
Uzere hayata gegirilecektir. Bu projenin basari ile tamamlanmasi neticesinde kampus
icindeki diger bazi mekanlara da uygulanabilirlik firsati sunacaktir.

Tasarimda resimlenen unsurlar analitik dederlendirmeye tabi tutulur. Bu suretle
dekoratif unsurlarin; bitkisel susleme, motif, kurgu, tasarm, desen-ylzey iligkisi
tartismaya acilir. Belli agilardan tasnife ugrayan bu malzeme estetik bigcimleme ve
yorumlamaya acilmis olur.

Bu panolar yaklasik 5x7m. gibi boyutlarda buyuk alanlari tezyin edecek olup
seramik malzemelerden g boyutlu teknikle rolyef gibi hazirlanacaktir. Renkler kontrast,
koyu ve agik degerler, parlak ve mat degerler; bicimler de 6n plan, arka plan, buytk-orta-
klguk gibi farkli hacimlerde islenerek bulundugu mekani daha hareketli ve canl bir
formata yerlestirmesi amaglanmaktadir.

SUMMARY

Thip project is a researchment project for computer based designing and hand
draw skectches of ceramic products where take places in ceramic workshops.

At first the project will be designed to implant for only suitable places for
southwest wing of Yildiz Technical University Davutpasa Campus buildings. If this project
completed successfully, the other spaces of Davutpasa Campus will be implemented as
a result.

Designing will be analytic reviewed and put through. So the decorative elements,
natural ornamentation, textiles compositing designings and figure-plain relations will be
read to compare and argue. Also this classified elements will be interpreted and edited
esthetically.

These panels will be about 5x7m and will be designed as 3 dimensional ceramic
reliefs implanted on wide spaces. Colours contrast, light and dark, bright and dim
adjustments, figures, front and backgrounds, big -middle-small volumes will be processed
all together and make their installed spaces even more active and alive.
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OZET

Bu arastirmanin amaci “Gelecegdin Liderleri” egditim programinin &égrencilerin
liderlik rolleri ve davraniglar Uzerindeki etkisini belirlemektir. Arastirmaci tarafindan
hazirlanan “Gelecegin Liderleri” liderlik egitimi programi, égrencileri dort temel boyut
Uzerinde yetistirmeyi amaglamaktadir. Bu boyutlar temel liderlik becerileri, problem
¢bzme, isbirligi (takim calismasi) ve yaraticiliktir. Segilen bu boyutlar incelenen liderlik
programlari ve literatir taramasi sonucu uzman gorugsleri alinarak belirlenmistir.
Arastirmanin  verileri Uc¢leme ydntemi (triangulation method) ile toplanacaktir.
Arastirmanin verileri, arastirmaci tarafindan gelistirilecek olan gézlem formu ve égretmen
davranis kontrol listesi ile elde edilecektir.
Calisma temel olarak iki asamadan olusmaktadir. ilk asama “Gelecegin Liderleri "egitim
programinin gelistiriimesi ve 06grencilere uygulanacak programin ayrintili etkinlik
planlarinin hazirlanmasidir. ikinci asama ise deney ve kontrol gruplarinin olusturulmasi,
deney grubuna programin uygulanmasi, deney ve kontrol gruplarina program éncesi ve
program sonrasi “6gretmen davranig kontrol listesi” ve gbzlem formlarinin
uygulanmasidir.
Toplam 4 haftayl kapsayan egitim programinda her hafta igin bir boyut secilmis ve segilen
bu boyutu cocuklara kazandirmak Uzere cesitli etkinlikler hazirlanacaktir. Bu egitim
programinda yer alan etkinlikler, 2006 MEB 36-72 aylik okul dncesi egitim programinin
esaslarina uygun olarak, 5-6 yas c¢ocugunun gelisimsel &zellikleri gbéz 6ninde
bulundurularak, gunlik planda yer alabilecek sekilde amag ve kazanimlar dogrultusunda
planlanmaktadir.
Calismada deneysel arastirma modeli kullanilacaktir. Galisma grubu 2011-2012 egitim
dgretim yilinda Aksemsettin ilkdgretim Okulu'nda anasinifina devam eden 24 égrenciyle
gercgeklestirilecektir. Arastirma sonucunda ‘Gelecegin Liderleri’ egitim programina dahil
olan &grencilerde, programa dahil olmayanlara goére; temel liderlik, problem ¢ézme,
isbirligi (takim ¢alismasi) ve vyaraticilik boyutlarinda anlamh farklar bulunmasi
beklenmektedir.
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SUMMARY

The main goal of the study is to clear effectiveness of the curriculum © Leaders
of the Future” on students’ leadership roles and behaviors. The curriculum for
leadership education prepared by researcher has four basic dimensions to educate
students. These dimensions are; Basic leadership skills, problem solving,
cooperation (team job) and creativeness. These dimensions were selected after
studying on existing curriculums and consulting with the experts. Data of the study is
going to collect via triangulation method. Observation Form and Teacher Behavior
checklist designed by the researcher is planned to be used for the study.

There are two steps in the study. The first step is to prepare the curriculum and
planning the activities in details. The second step is to form experimental and control
groups and to carry out teachers’ behavior check-list to control and experimental
groups before and after performing the curriculum.

The curriculum was carried out for 4 weeks. For each week one of the
dimensions was picked up. Different kinds of activities were designed to bring in the
dimension. The activities in the curriculum were designed according to the valid pre-
school curriculum of Ministry of Education in 2006, developmental process of 5-6
years old children and the objectives that can take part in daily plans.

The study is in experimental method. The sample of the study is 24 pre-school
students in Aksemsettin primary school in 2011-2012 academic year. It is estimated
that meaningful differences between the students in experimental and control groups
is going to be found out in the respect of basic leadership, problem solving,
cooperation and creativeness.
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YABANCI DiL OGRENEN DERLEMINDE UST-SOYLEM OZELLIKLERININ
INCELENMESI

Yrd. Dog. Dr. Giilru YUKSEL
Yrd. Dog. Dr. Suzan KAVANOZ, Ars. Gor. Dr. Duygu CANDARLI
Egitim Fakdiltesi, Yabanci Diller Bolimdi
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OZET

Bu calismanin amaci Tirk égrenciler tarafindan ingilizce Uretilen akademik
metinlerde bagdlayicilar, kacinma ifadeleri, tutum belirtecleri ve dider Ust-sGylem
Ozelliklerini incelemektir. Bu amag¢ dogrultusunda anadil konusucusu derlemi ile
karsilastinimak Uzere bir yabanci dil 6grenen derlemi olusturmak hedeflenmektedir.
Yabanci dil d3renenleri tarafindan ingilizce tretilen akademik yazili metinlerde kullanilan
Ust-séylem 6zelliklerinin kullanim sikliklari, érintuleri ve kullanim agirliklari betimlenerek,
anadil konuguculari derlemiyle edimbilimsel agidan karsilastirmali olarak incelenecektir.
Veriler Turk 6grencilerin farkh konularda farkli tirlerde Uretecekleri metinlerin elektronik
ortama aktarilmasiyla elde edilecektir. Elde edilecek verilerle 6drencilerin sdzbilimsel ve
sOylemsel becerilerinin gelisimleri de gdzlemlenecektir. Bu c¢alismadan elde edilen
bulgular ikinci dil edinim slrecinde edimsel edincin Turk 6grencilerde nasil gelistiginin
anlasiimasina katki saglayacaktir. Bu baglamda c¢alismanin literatire de katkisi olacaktir.

SUMMARY

This study focuses on the analysis of Turkish students’ academic essays written
in English in terms of conjunctions, hedges, intensifiers and other metadiscoursal
features. It aims to create learner corpus that will be contrasted with the gold standards
from native speaker corpus. Within this framework, a contrastive analysis of academic
essays will be conducted with regard to the occurrence of those metadiscoursal features,
their pattern and significance. The data will consist of Turkish university students’
academic essays on a variety of topics written in different essay types. The
developmental progress of the students’ rhetorical and discourse skills will also be
examined. The findings of this study, thus, will enable researchers observe acquisitional
process of intercultural pragmatic competence. The project will substantially contribute to
the literature in the field and pedagogical practices in writing courses at the university.

469



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-09-02-KAP02

AKADEMISYENLERIN AKADEMIK YAYIN URETME SURE(}LERiNDE
KARSILASTIKLARI GUGLUKLER VE UYGULADIKLARI STRATEJILER

Yrd. Dog. Dr. Suzan KAVANOZ
Yrd. Dog. Dr. Giilru YUKSEL
Egitim Fakdiltesi, Yabanci Diller Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Bilim ve teknolojinin hizla ilerlemesi ve kuresellesmesi ile, arastirmacilarin
uluslararasi akademik sodylem topluluklar igerisine etkin katilimi énemli hale gelmistir.
ingilizce yayinlara atfedilen saygin konum dolayisiyla (Canagarajah, 1996; Swales,
1990), tim dinyada akademisyenlerin arastirmalarini ingilizce yayinlama cabasina
girdikleri gézlenmektedir (Canagarajah, 1996, Flowerdew, 1999a, 199b; Tardy, 2004).
ingilizce yayin yapmaya karsi giderek artan bu ilgiye ragmen, ingilizcenin bilimsel dinya
Uzerindeki bu hakimiyetinin Tirkiye gibi anadili Ingilizce olmayan Glkelerdeki
akademisyenlerin akademik metin Uretimi sdreclerini nasil etkiledigi konusunda bir
arastirma bulunmamaktadir. Tlrkiye, akademisyenlerin terfi ve arastirma destedi
alabilmelerinin ancak Ingilizce yayin yapmalari sartina bagli oldugu, bu yiizden
uluslararasi dergilerde yayin yapma baskisini énemli dlglide hissettikleri Anglofone
olmayan bir Ulkedir (Kachru, 1992; Phillipson, 1992). Bu nedenle ingilizce akademik
metin yayimlanmasinda basariy1 yetiren etmenlerin incelenmesi 6nemli bir konudur.
Planlanan bu boylamsal calisma egitim alaninda Yildiz Teknik Universitesinde gérev
yapmakta olan akademisyenlerin ingilizce yayin yapma deneyimlerini incelemeyi
amaglamaktadir. Bu arastirma akademisyenlerin akademik yazim surecinde
karsilastiklari gUgliklerin ve bu guglikleri asmada gelistirdikleri stratejilerin belirlenmesini
saglayacag! gibi arastirmadan elde edilen bulgularin diger akademisyenlerle paylasiimasi
ortak guclikler paydasinda olan diger akademisyenlere de yeni yontem ve stratejiler
kazandiracaktir.
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SUMMARY

With the rapid development and globalization of science and technology, it is
important for researchers to participate actively in the international academic discourse
community. Because of the prestige attached to English-medium publications
(Canagarajah, 1996; Swales, 1990), scholars around the world are having difficulty in
publishing their research in English in indexed journals (Canagarajah, 1996; Flowerdew,
1999; Tardy, 2004). However, there has not been much empirical research that explores
how the hegemony of English in the scientific world influences the academic text
production of non-native scholars working outside of English-speaking countries such as
Turkey. Turkey is a non-Anglophone center context (Kachru, 1992; Phillipson, 1992)
where the academics’ lives are significantly affected by the pressure of having to create
international journal articles because of opportunities for promotion and research grants
that directly depend on English publications. Therefore, understanding what is involved in
successfully publishing English academic texts is crucial. For this purpose, this
longitudinal study unveils the practices and publishing experiences of scholars who work
in the field of education in a Turkish university while writing for international publications.
The findings of the study will provide an appreciation of their difficulties that hinder
scholars’ academic writing process and publication and strategies they use in order to
handle these obstacles.
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Proje No: 2012-09-03-KAP01

TABLET BILGISAYAR ERISIMLI ASENKRON VIDEO DERS KAYITLARININ
TEKNOLOJi EGITIMINDE KULLANILMASI: AVITAB PROJESI

Yrd. Dog. Dr. Serhat Bahadir KERT
Ars. Gér. Mehmet Fatih ERKOC, Ars. Gér. Sabiha YENI
Egitim Fakiiltesi, Bilgisayar ve Ogretim Teknolojileri Egitimi Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Yazilm egitimi dersleri farkli matematik ve teknik becerileri icerisinde
barindirmaktadir. Aktif ders suresi icerisinde hizli konu akisiyla micadele etmek
ogrenciler igin her zaman bulyUk bir problem olarak gérilmektedir. Derse ait sunumlar,
uygulamalar ya da dokimanlarin paylasimi az da olsa 6grencilerin bu problemle bas
edebilmesini saglamaktadir. Ancak, hazirlanan materyallere calisma slrecinde, ders
veren dgretim elemanlarinin farkli materyal hazirlama tarzlarindan kaynaklanan anlama
ve yorumlama problemleri ortaya cikmaktadir. Bir baskasi tarafindan olusturulmus
icerikler, notlar ya da sekiller arasindaki iliskileri kavramak birgok birey igin oldukga
zordur. Eger konu bir yazilimsa, hazirlanmis bir 6gdretim materyalini anlayabilmek
ogrenciler igin daha zor olmaktadir. Bu tur egitimlerde, tUm notlar icin aciklama ya da
uzman destegi gerekmektedir. Bu bakimdan, yazihm derslerinin gorsel ve isitsel kayitlari
ders destek araci olarak kullanilabilirler. Yapilacak olan g¢alismada 2 6gretim ddnemi
boyunca, Programlama Dilleri 1, Programlama Dilleri 2, Coklu Ortam Tasarimi ve
internet Tabanli Programlama dersleri hedef dersler olarak ele alinacak ve bu derslerin
egitimleri 14 hafta boyunca kayit edilecektir. Video kayitlari, hazirlanacak bir web sayfasi
Uzerinden o&grencilere dagitilacaktir. 4 derse kayith tim &grenciler calismanin
katilimcilarini olusturacaktir. Ancak, her dénem kendisine ait dizlstl bilgisayari olmayan
45 Ggrenciye tablet bilgisayarlar verilecektir. Uygulama stresince tium égrenciler video
derslerini ¢evrimici web sitesi Uzerinden indirerek bulunduklari her ortamdan izleme
sansina sahip olacaklardir. Tablet Gzerinden video derslere erisen 6grenciler ve gruptaki
diger katilimcilar arasinda akademik basarilarina ydnelik istatistiksel karsilastirmalar
yapilacak, uygulamanin égrencilerin 6z-dlizenleme becerileri tizerine etkisi incelenecektir.
Ayni zamanda, katilimcilarin tablet Gzerinden video ders destegine iliskin algilar yan —
yapilandiriimis gérismelerle belirlenerek nitel analiz ydntemleriyle incelenecektir.
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SUMMARY

Software lectures include variety of mathematical and technical skills. It is always
a big problem for students to struggle with fast pace of a lecture during the active course
time. Sharing some of the course materials like presentations, papers or applications can
help students to cope with this problem, even if just a bit. However, studying on
educational materials emerges different interpreting and understanding problems
because of the fact that different lecturers have different styles on preparing these kinds
of tools. The relationships between contents, notes or shapes on a document written by
each other are very tough to comprehend for most of the individuals. If the main topic is
software education, it would be harder for learners to understand the notes of the
lecturers. In such educations, all notes need extra explanations and supports given by an
expert. With this respect, visual and audial records of software courses can be used as
support tools. In this study, four different kinds of software courses, Programming
Languages 1, Programming Languages 2, Multimedia Design and Internet Based
Programming, will be determined as targeting processes and all of the lectures of these
courses will be recorded by a video camera for 14 weeks, during the period of two
semester. The live lecture records will be deployed through a private online environment.
All of the students who will be enrolled these four courses will be participants of the study.
But, each semester, 45 tablet PCs will be given only that students who have not any
laptop computers. During the implementation process, all of the students will have
chance to download lecture records to their Tablets or PCs and watch them wherever
and whenever they want. Statistical comparisons between the academic successes of the
students who have tablets and who don’t will be done, and examined the effect of the
application on students’ self-regulation skills. In addition to that, student perceptions on
tablet pc recorded lectures will be investigated through semi-structural interviews and
analyzed by using qualitative methods.
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Proje No: 2012-09-04-KAP01

OTizMLIi BIREYLERE FiZIKSEL ETKINLIKLER YOLUYLA KAVRAM OGRETIMINDE
MATERYAL VE OLCME ARACI GELISTIRME

Dog. Dr. Esra MACAROGLU AKGUL

Dog. Dr. Hakan AKCAY, Yrd. Dog. Dr. Unsa_l_ Umdu TOPSAKAL,
Ars. Gor. Canan SOLA GUG

Egitim Fakiiltesi, lIkégretim Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Otizm bugln dinyada “yaygin gelisimsel bozukluk” adi altinda tanimlanan ve
neredeyse her 60 gocuktan birinde gorulen bir sosyal iletisim bozuklugudur. Otizmli
bireylerin hayata kazandirilmasi, tibbi herhangi bir tedaviyle mimkin olmamakta, ancak
uzun vadeli ve cesitli 6zel egitim alinmasi yoluyla saglanabilmektedir. Ulkemizde de gok
saylida otizmli birey bulunmaktadir. Otizmli cocuklarin yasadiklari en buyuk problemlerden
biri okul ¢agina geldiklerinde kargsilastiklar okullasma problemidir. Okullasma sirasinda
pek ¢ok aile ve dgretmen otizmin nasil bir rahatsizlik oldugunu bilmediklerinden, hatta
bazen zihinsel engelle karistirdiklarindan gocugu okula kabulde sorun ¢ikartmakta, bunun
yani sira ¢ocuk da eger kiguk yaslardan itibaren yeterli ve kaliteli 6zel egitim alamadiysa
okula uyum saglayamamaktadir.  Bu sorunun giderilmesi icin ailelerin ciddi destege
intiyaci vardir. Spor egitimi ailelere bu ciddi destedi saglayacak bir yardimci egitim
taradur. Sporun her insanin yasaminda saglik agisindan olumlu bir etkiye sahip oldugu
yadsinamaz bir gercektir. Bedensel saglik kadar ruhsal saglia da yararli olan spor
etkinlikleri otizmli olmayan bireylerde nasil zihinsel faaliyetlerin gelisimine yardimci
oluyorsa, ayni sekilde otizmli ¢ocuklarin da zihinsel gelisimlerine katkida
bulunabilmektedir.

Bu sebeple, bu arastirma calismasinin amaci, var olan bir “spor etkinlikleri programi”
cergevesinde otizmli gocukta kavram gelisimine yonelik 6gretim ve o6lgme materyali
gelistirmektir. Calisma sirasinda gelistirilecek olan 6gretim ve dlgme materyalleri genel
olarak kavram gelisimine ydnelik olup, istenen degisik kavramlar igin kullanilabilecek
nitelikte olacaktir. Materyal gelistirme sirasinda fen ve teknoloji derslerinde sik kullanilan
“kavram haritas!” teknigi kullanilacaktir. Bu teknik énce otizmli bireylerin 6grenme
Ozelliklerine goére vyeniden dlzenlenecek ve daha sonra mevsim kavraminin
ogretiimesinde ve dlg¢ilmesinde pilot ¢calisma araci olarak kullanilacaktir. Calisma, spor
etkinlikleri programinin 2008 den beri yuritiimekte oldugu Sakarya ili Sapanca ilgesinde
yer alan Otizm Genglik ve Spor kuliblne devam eden ilkdgretim cagindaki otizmli
bireylerle gerceklestirilecek nitel desenli bir arastirmadir. Nitel arastirma olmasi, evren ve
orneklem yerine galisma grubu olmasini gerektirdiginden, kullibe devam eden genglerden
CARS (Cocukluk dénemi otizmi degerlendirme 0lgegi) ile segilecek otizmden benzer
seviyelerde etkilenmis 10 ¢ocuk arastirma grubunu olusturacaktir. Sapanca’da bulunan
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s6z konusu kullp o6grencilerinin calisma grubuna secgilme sebebi, kavram haritasi
tekniginin 6zel egitime ihtiyaci olan grubun 6zelliklerine gére uyarlanmasi ve yapilmakta
olan spor etkinlikleri ile buttnlegtirilerek kullanilacak olmasidir. Arastirma ¢alismasinin
Subat 2012-Adustos 2013 tarihleri arasinda 18 aylik bir strede gergeklestiriimesi
planlanmaktadir. Bu slrenin ilk 6 ayinda “kavram haritas)” tekniginin 6zel egitime
uyarlanmasi ve uyarlanan gsekliyle uygulanmasini icerecek bir pilot calisma
gerceklestirilecek, sonraki 6 aylik dénemde, hazirlanan kavram haritalarinin spor
programiyla batinlestiriimesi ve program ¢ergevesinde kullaniimasiyla “mevsim” kavrami
ve ilgili alt kavramlar ve gunlik yasamimiza etkileri 6gretiimeye calisilacaktir. Son 6 aylik
dénem ise kavram haritasi ile o6gdretimin degerlendiriimesine yoOnelik c¢alismalari
kapsayacaktir. Calismanin uygulama kismini olusturacak olan ikinci 6 aylik dénemde,
kavram haritasi uygulamalarinin gorsel kayitlari ve bireysel gdérismeler yoluyla veri
toplanacak, son 6 aydaki degerlendirme calismalarinda ise bu veriler nitel arastirma veri
analiz tekniklerine uygun olarak c¢coézimlenecektir. CoézUmleme sonucunda arastirma
grubuna ve gelistirilen materyallere ait savlar ortaya konacaktir. Otizmli bireylere fen ve
teknoloji kavramlarinin 6gretiminde kavram haritasi tekniginin uyarlanarak ve spor
etkinliklerine kaynastirilarak uygulanmasi Ulkemizde daha énce yapiimamis bir ¢alisma
oldugundan sonugclar olduk¢a 6nem tasiyacaktir.
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SUMMARY

Autism is a social communication disorder that can be defined as “pervasive
developmental disorder” and one in every sixty child was diagnosed as autistic. There
are no medical cures for autism and only several methods in special education can help
children with autism in the long run. There is also an increasing number of children with
autism in our country. Schooling is one of the biggest problems for these children. Most
parents and teachers have the lack of knowledge and understanding about autism. Even
sometimes autism was confused with mental retardation. Therefore, teachers and
parents of other children may create problems in schooling of autistic individuals.
Additionally, a child with autism might not get an adequate level of special education and
may not be ready for schooling when the time comes. In order to cope with this problem,
parents of autistic children need a serious help from society. Sports education is a
complementary type of education that can support this serious help needed by parents.
Sports have an undeniable effect on people’s physical, emotional and cognitive health.
Individuals with autism can get support for their intellectual development as well as the
ones with no autism.

Based on the above, the purpose of this study is to develop a teaching and assessment
material for autistic

Autism is a social communication disorder that can be defined as “pervasive
developmental disorder” and one in every sixty child was diagnosed as autistic. There
are no medical cures for autism and only several methods in special education can help
children with autism in the long run. There is also an increasing number of children with
autism in our country. Schooling is one of the biggest problems for these children. Most
parents and teachers have the lack of knowledge and understanding about autism. Even
sometimes autism was confused with mental retardation. Therefore, teachers and
parents of other children may create problems in schooling of autistic individuals.
Additionally, a child with autism might not get an adequate level of special education and
may not be ready for schooling when the time comes. In order to cope with this problem,
parents of autistic children need a serious help from society. Sports education is a
complementary type of education that can support this serious help needed by parents.
Sports have an undeniable effect on people’s physical, emotional and cognitive health.
Individuals with autism can get support for their intellectual development as well as the
ones with no autism.

Based on the above, the purpose of this study is to develop a teaching and
assessment material for autistic individuals who attend the sports program in Kirkpinar
Sapanca. The materials will serve to develop different concepts. The “concept mapping
technique”, will be used to develop materials. First, the concept mapping technique will
be redesigned according to the needs and learning characteristics of autistic individuals.
Then, the redesigned version of the technique will be used to teach the concept of
“seasons” in a pilot study. The research will be a qualitative study and will take place in
“autism youth and sports club”. The club was placed in Sakarya since 2008. Due to the
qualitative nature of the study, there will be no samples and universe groups; instead,
there will be research group that will constitute 10 club members who will be chosen with
the application of CARS (Childhood Autism Rating Scale). The reason of choosing the
club members as research group is the support they take from sports. Concept mapping
technique will be integrated with physical (sports) activities and used to teach either daily
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or science concepts. This research study is planned to last in 18 months. For the first 6
months, concept mapping technique will be redesigned for autistic people and research
group will be chosen, in the next 6 months, the concept mapping technique will be
integrated with physical activities take place in club and piloted, in the last 6 months, the
evaluation of the material (concept maps) will be done. In the process, during the second
6-month period, concept mapping application will be recorded visually, and some
interviews with the coaches of the research participants will take place. In the final 6-
month period, data from visual recordings and interviews will be analyzed with the
appropriate qualitative techniques. At the end of data analysis, there will be assertions
developed about the research participants and teaching materials developed throughout
the study.
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Proje No: 2012-09-04-KAP02
EVDEKI EGITIM-OGRETIM ORTAMININ GOCUKLARIN GELISIMINE ETKISi
Yrd. Dog. Dr. Ummiihan Yesil Dagh
Yrd. Do¢ Dr. Remziye Ceylan, Yrd. Dog. Dr. Fulya Damla Kentli
Egitim Fakiiltesi, lIkégretim Bolimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Cocuklarin gelisiminde erken ¢cocukluk déneminin dnemi bilinmektedir. Bu dénem
Ozellikle c¢ocuklarin bilissel, zihinsel, ve dil gelisiminin en hizli oldugu dénemdir.
Cocuklarin bu yillardaki gelisim ve becerilerinin onlarin uzun vadeli egitim ve gelisimleri
ile direk olarak ilgili oldugu ve bu dénemde c¢ocuda sunulan deneyimlerin ¢ocugun
gelisimi icin ¢ok 6nemli oldugu arastirmalar tarafindan ortaya konulmustur. Ancak, bu
alanda uluslarasi ¢ok sayida calisma yapilmis olmasina ragmen, Turkiye’de bu alanda
yapilan c¢alismalar sinirli kalmistir. Uluslarasi g¢alismalarin bulgulari Tarkiye igin de
kullanilabilir ve uygulanabilir olmakla birlikte kalttr, dil, ve egitim gibi farkliliklardan dolayi
bu galismalari bu Ulkenin ¢ocuklarina ve aile yapilarina genellenebilirligi soru isaretidir.
Batin bunlar gdézonidnde bulundurularak, bu ¢alisma ile gocuklarin dil, okuma-yazmaya
hazirlik ve sosyal gelisimleri ile ailedeki egitim-6gretim ortaminin iligkisinin incelenmesi
amaclanmaktadir.

SUMMARY

The importance of the early years in development of children’s life is well-known. This
period is the time when children experience very rapid development in the cognitive,
language and literacy domains. Research has shown that skills that children acquire in
these years have long-lasting effects on their learning and success. Experiences
provided for children are crucial for their development. Although there have been
numerous studies conducted in other countries, there is limited research on this area in
Turkey. The findings of those international studies could be applicable in Turkish context;
nonetheless, due to the cultural, language and educational differences, it is questionable
whether these results could be generalizable to Turkish children and families. Given that,
the purpose of this study is to explore the relationship between the educational
environment at home and children’s development in language and social domains and
readiness to read.
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Proje No: 2012-09-06-KAP01
AVUSTRALYA’DA TURKGE OGRETIMi VE SORUNLARI
Yrd. Dog. Dr. Ferhat ENSAR
Dog. Dr. Hakan AKCAY, Yrd. Dog. Dr. Talat AYTAN
Egitim Fakdltesi, Tirkge Egitimi Bolimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15

OZET

Yurt disinda Turkge egitiminde kullanilan yoéntemler, materyaller ve etkinlikler
egitimin niteligini etkileyen 6nemli unsurlardir. Yurt disindaki Tarkge derslerinde, Turk
dilini 6gretirken kullanilan materyaller ve yapilan uygulamalar, égrencilerin temel dil
becerilerini en iyi sekilde gelistirmelerine yardimci olmali, onlara Tark dilini ve kaltGrinG
benimsetip sevdirmelidir. Daha ©6nce yapilan arastirmalar incelendiginde Avrupa
Ulkelerinde yasayan Turklerin ve Tlrk gocuklarinin sosyal hayatta ve egitim hayatinda
karsilastiklari problemlerin incelendigi goérllmektedir. Oysa Avustralya’da yasayan
Tarklerin de Avrupa’da yasayan Turkler ile hemen hemen ayni dizeyde sikintilarinin
bulundugu bilinmektedir. Bu problemlerin arastiriimasinin Avustralya’da yasayan Turk
aileler ve c¢ocuklarin yasadiklar Ulkeye intibakini kolaylastirici tedbirlerin alinmasini
saglayacagi disunllmektedir. Daha 6nce Avustralya’da yasayan Turk gocuklarina verilen
Tarkge ve Turk kaltarh egditimi herhangi bir arastirmaya konu olmamistir. Bu bakimdan
farkli Ulkelerde yasayan Tuark c¢ocuklarinin problemlerinin  yerinde gézlemlenmesi
gerekmektedir.

SUMMARY

The methods, materials and activities are used in Turkish education abroad have
been important factors that affect the quality of education. The materials and applications
in teaching practices in Turkish language should help students to develop language skills
in a best way and learn Turkish culture and language during Turkish education abroad.
Previous researches was examined educational and social problems of children who live
in European countries However, the Turks living in Australia is almost the same level as
the problems of Turks living. Investigating of Turkish families and children problems in
Australia help to understand these problems and to solve them to make families and
children adaptation in different culture but there are not any researches related to Turkish
education, culture, families and children in Australia. Because of this, the problems of
Turkish children living in different countries should have been monitoring in natural
places.

479



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-10-01-KAP01

TANDEM HiDROFOIL ETKILESIMLERININ INCELENMESI iGIN PARAMETRIK BiR
CALISMA

Prof. Dr. Mesut GUNER

Prof. Dr. Abdi KUKNER, Prof. Dr. Sakir BAL, Ars. Gor. O.Kemal KINACI,
Ars. Gor. Ali DOGRUL

Gemi Ingaati ve Denizcilk Fakiiltesi, Gemi insaati ve Gemi ingaati Miih. Bélimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Projede; bir gemi ile bir dUmeni basit bir sekilde temsil edecek iki boyutlu NACA
profilleri kullanilarak degisik mesafelerde, degisik hicum acilarinda ve degisik kort
boylarinda iki profildeki kaldirma kuvveti katsayilari incelenerek grafikleri ¢ikartilacak; ve
maksimum kaldirma kuvvetinin elde edildigi noktalar bulunmaya calisilacaktir.

Once, akiskan igerisinde birden gok cisim icin potansiyel ¢dzim yapabilen bir
yazihim gelistirilecek, daha sonra teorinin gecerliligi ve yazilan programin dogrulugu paket
programlar veya deney vasitasiyla ispat edilecektir.

SUMMARY

In this study, the ship and the rudder will simply be represented by 2-D NACA
profiles to graph lift coefficient vs. distance, lift coefficient vs. angle of attack and lift
coefficient vs. chord length. From these graphs, the points which supply greatest lift will
be found.

A code that solves potential hydrofoil interaction in a fluid domain will be
developed first; and then the validation of the code and the theory will be proved by
experiments or packaged software.
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Proje No: 2012-10-01-KAP02

2 VE 3 BOYUTLU HIDROFOILLER UZERINDE TABAKA KAVITASYONUNUN BEM’E
DAYALI iITERATIF BiR YONTEM iLE TAHMINi

Dog. Dr. Fahri GELIK
Ars. Gor. Ali DOGRUL, Ars. Gér. Yasemin ARIKAN
Gemi Ingaati ve Denizcilk Fakiiltesi, Gemi ingaati ve Gemi Makineleri Miih. Bélimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Potansiyel tabanh bir sinir elemanlari yontemi iki ve U¢ boyutlu hidrofoillerde
olusan kavitasyon tahmini icin uygulanmaktadir. Problem panel ylzeylerine kaynak ve
kuyu dagitimi yapilarak ve Dirichlet tipi sinir kogulunun uygulanmasi ile incelenmistir.
Kismi kavitasyon olugan hidrofoillerde kavitasyon tahmini igin iteratif bir ¢c6zim yaklasimi
kullanilmigtir. iteratif ¢oziim belirli bir kavitasyon sayisi ve kavitasyon boyu igin hidrofoil
yuzeyine bir oteleme kalinliginin eklenmesi veya cikarilmasi yontemine gore calisir.
Uygun kavitasyon sekli, kavitasyon ylzeyinde dinamik sinir kosulunun ve tim ylzeyde
kinematik sinir kosulunun saglanmasi ile elde edilir. Verilmis bir kavitasyon sayisi igin, iki
boyutlu hidrofoilde kavitasyon boyu, minimum hata kriterine gére kavitasyon ylzeyinde
dinamik sinir kosulunu saglayan farkl kavitasyon boylari arasindan belirlenir.

Ug boyutlu hidrofoil probleminde de kavitasyon tahmini hidrofoil boyunca olan
kesitlerde iki boyutlu yéntemdekinin aynisi olup U¢ boyutlu yonteme goére elde edilen
basing dagilimlarinin iki boyuta dénusturiimesi ile elde edilir. Her kesitteki (¢ boyutlu
etkiler kavitasyon sayisinin kavitasyon boyunca degisen bir katsayi ile ¢arpiimasi ile g6z
ondne alinir. Bu katsayi hidrofoil boyuncaki kesitlerde iki boyutlu yonteme goére elde
edilen degerlerin g boyutlu yénteme gore elde edilen degerlere oranini ifade eder.

iki boyutlu hidrofoil problemi NACA-16006 ve NACA-16012 kesitleri igin iki hiiciim
acisinda incelenmektedir. Sonugclar ticari bir hesaplamali akiskanlar dinamigi (HAD)
yazilimi olan FLUENT ve potansiyel tabanli sinir elemanlari ydéntemine dayanan PC-PAN
kodlari ile kargilastirlacaktir. Ug boyutlu kavitasyon tahmini igin de bir uygulama
yapilacak ve sonuglar FLUENT ile karsilastirilacaktir. Sonug olarak gelistirilen yontem ile
elde edilen sonuglarin HAD ve PC-PAN ile uygunlugu gosterilecektir.
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SUMMARY

The potential based boundary element methods are applied for the cavity
prediction for both two- and three-dimensional (2-D and 3-D) hydrofoils. The problems
are treated with source and doublet distributions on the panel surface by the use of
Dirichlet type boundary conditions. An iterative solution approach is used to determine
the cavity shape of partially cavitating hydrofoils. In the case of specified cavitation
number and cavity length, the iterative solution method proceeds by addition or
subtraction of a displacement thickness on the cavity surface of the hydrofoil. The
appropriate cavity shape is obtained so that the dynamic boundary condition on the cavity
surface and the kinematic boundary condition on the whole foil surface including the
cavity are satisfied. For a given cavitation number the cavity length of 2-D hydrofoil is
determined according to the minimum error criterion among different cavity lengths which
satisfy the dynamic boundary condition on the cavity surface.

In the three-dimensional hydrofoil problem the prediction of cavity is exactly the
same as in the case of two-dimensional method in span wise locations by the
transformation of the pressure distribution from analysis of three dimensional to two
dimensional. The three dimensional effects at each span wise location are considered by
the multiplication of the cavitation number by a coefficient which varies along the cavity
length. The coefficient represents the ratio of the pressure variation at all span wise
locations from two dimensional hydrofoil to three dimensional.

The two dimensional hydrofoil problem is investigated for the NACA-16006 and
NACA-16012 sections with two angles of attack. The results are compared with those
obtained by a commercial computational fluid dynamics (CFD) code (FLUENT) and the
potential based boundary element code PC-PAN. For the three dimensional cavitation
prediction an application is carried out and the results are compared with CFD.
Consequently, it is shown that the results from the developed two and three dimensional
prediction methods are in a good agreement with those obtained from CFD and PC-PAN.
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BiR KONTEYNER GEMISIiNIiN IZ_)iZAYN Y_U_KI__ERiNiN BOYUNA MUKAVEMET
PARAMETRELERINE ETKISININ ARASTIRILMASI

Prof. Dr. Aydogan Ozdamar
Yrd. Dog. Dr. ismail Bayer, Ars. Gor. Gokhan Ozdamar, Ars. Gér. Mustafa Tagkin
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OZET

Gemilerin dizayninda, olmazsa olmaz sart olan guvenlik, klas kuruluglari
tarafindan verilen ve mukavemet analizleri sonucunda ortaya c¢ikarilan klas kurallari ile
saglanmaktadir. Bir klas kurulusu olan Turk Loydu, gemi boyuna mukavemetinin yeterli
olabilmesi i¢cin geminin mukavemet analizi sonucunda ortaya g¢ikacak olan esdeger
gerilme degerinin

oy =,jop +3-1 =190k N-‘|11:11'1J

sartini saglamasini istemektedir. Burada, “- boyuna normal geriime ve ™. kayma
gerilmesini simgelemektedir. Bu gerilmeler, statik yerel yukler, dinamik yerel yikler ve
darbe yUkleri sonucunda ortaya ¢ikmaktadir. Diger klas kuruluslari gibi Tark Loydu da,
hem dizayn yuklerini hem de ortaya ¢ikan gerilmeleri ampirik bagintilar icerecek sekilde
vermektedirler. Bu ampirik bagintilar, dizayn yUkleri ve gerilmeleri etkileyen parametreleri
icerecek sekilde belirlenmekte olup, belli bir oranda belirsizlik igermektedir.

Bu projede, 2011 yilinda Turk Loydu tarafindan ampirik formdller icerecek sekilde
verilen dizayn yukleri ve olusan gerilmeler, sonlu elemanlar nimerik yontemini kullanan
ANSYS paket programi kullanilarak irdelenecektir. Bu irdeleme igin, dncelikle, birinci
asama olarak, Turk Loydu Kkurallarina uygun bir konteyner gemisi dizayni
gercgeklestirilecek ve ardindan bu gemiye etkiyen dizayn yukleri, ANSYS Fluent programi
yardimiyla belirlenerek, Turk Loydu tarafindan verilen dizayn yUkleri ile karsilastirilacaktir.
Bu, projenin ikinci agamasini olusturacaktir. Uglincli agsamada ise, belirlenen dizayn
yukleri etkisindeki konteyner gemisine etkiyen esdeger gerilme degeri, ANSYS Structural
programi yardimiyla belirlenecektir. Tim bu asamalarda, gemi boyuna mukavemetine etki
eden parametreler irdelenmis olacak ve iyilestirme dnerileri ortaya ¢ikarilacaktir.
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SUMMARY

Safety, the sine qua non of ship design is provided by the classification rules
which is given by classification societies via strength analysis results. A classification
society, Turkish Lloyd requests that the equivalent stress acquired via strength analysis
should satisfy the formula

oy = fop +3-1 =190k N-‘|11:11'1J

for sustaining the ship longitudinal strength’s sufficiency. In this formula, the longitudinal
normal stress is symbolized by “- and the shear stress is symbolized by t.. These
stresses come up as a result of local static loads, local dynamic loads and impact loads.
Like any other classification society does, Turkish Lloyd gives both the design loads and
the resultant stresses via empirical formulas. These empirical formulas are determined as
a form including the affecting parameters to design loads and resultant stresses, and
includes a sum of uncertainity.

In this project, design loads and resultant stresses given by Turkish Lloyd
including empirical equations will be studied via ANSYS software which uses finite
element method for computation. For this study, firstly a container ship will be designed
with respect to Turkish Lloyd classification rules and then the design loads will be
determined via ANSYS Fluent software. This will be the second stage. In the third stage,
the equivalent stress values that effecting to the container ship which is under the
influence of design loads will be determined via ANSYS Structural software. With these
stages, the parameters acting on ship longitutinal strength will be investigated and some
improvemets suggestions will be reported.
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PIEZOELEKTRIK VE FERROELEKTRIK NANO BATIO; SERAMIK TOZLARININ SOL-
JEL VE HIDROTERMAL YONTEM ILE SENTEZi VE KARAKTERIZASYONU

Yrd. Dog. Dr. Oguzhan AVCIATA

Prof. Dr. Ulvi AVCIATA, Yrd. Dog. Dr. Yucel GENCER, Ogr. Gor. Dr. Cem Blent
USTUNDAG, Ars. Goér. Hasan GOKCE, Mustafa ILHAN

Meslek Yiksek Okulu-Teknik Programlar

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Bu c¢alismada, iyi piezoelektrik ve ferroelektrik 6zellik gosteren Baryum Titanat
(BaTiO3) seramik tozlar ¢Ozelti kimyasi yontemi ile nano boyut Olgeklerinde
sentezlenecektir. Baryum oksit (BaO) ve Titanyum dioksit (TiO;) in ¢esitli sulu ¢ozeltileri
hazirlanacak, sol-jel ve hidrotermal yéntem ile 250°C gibi dislk sicaklikta nano yapida
BaTiOj; sentezlenecektir. Sentezler gergeklestirilirken BaTiO3; yapisini olusturan en uygun
oran tespit edilecektir. Bu oranin belirenmesinde X-isinlar difraksiyonu (XRD), taramali
elektron mikroskobu (SEM), enerji dagihmh X-isini spektroskpi analizlerinden (EDS)
yararlanilcaktir. Analizler gerceklestirilirken BaTiO3 1n hangi formunun elde edildigi, tane
boyutunun hangi araliklarda oldugu ve hangi morfolojik yapilara sahip oldugu da
incelenecektir. Sentezlenecek olan nano BaTiO; seramik tozlarinin ferroelektrik ve
piezoelektrik 6zellikleri de ayrica incelenecek, en iyi performansi veren BaTiO; ile tespit
edilecektir.

SUMMARY

In this study, Barium Titanate (BaTiO3) ceramic powders showing a good
piezoelectric and ferroelectric properties will be synthesized by solution chemistry method
in nano-size scales. Aqueous solutions of barium oxide (BaO) and titanium dioxide (TiO5)
will be prepared and BaTiO; in nano structure will be synthesized by sol-gel and
hydrothermal methods at low temperatures as 250°C. The best appropriate rate of
BaTiO; structure will be determined while the synthesis are performed. X-ray diffraction
(XRD), scanning electron microscopy (SEM), energy dispersive X-ray spectroscopy
analysis (EDS) will help for determining the best ratio. Analyzes will also help to examine
and to detemine in which form of BaTiO; is synthesized, the interval of particle size and
morphology. Piezoelectricity and ferroelectricity properties of the synthesized nano
BaTiO3; ceramic powders will be examined also. The best performanced BaTiO3 will be
determined.
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BUTUNLESIK TG-DSC CiHAZI GELISTIRILMESI
Yrd. Dog. Dr. Sevket Ozgiir ATAYILMAZ

Prof. Dr. Ahmet KOYUN, Dog. Dr. Abdullah BAL, Yrd. Dog. Dr. Huseyin UVET, Ogr. Gér.
Esma AHLATCIOGLU, Duygu Ceylan ERDOGAN, Cagdas BUYUKPINAR, Mehmet
ISCAN, Murat Gékmen ILMEN, Zakir TORUN, Aydin KARABULUT

Uygulama ve Aragtirma Merkezi-Bilim ve Teknoloji Uygulama Merkezi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

DSC ve TG cihazlari yaygin olarak malzeme karakterizasyonunda kullanilan
cihazlardir. Bu cihazlar malzemeyi belli bir sicakliga kadar ¢ikarirken faz degisim, sicaklik
ve IsI akisini hassas bir bigimde 6lcip malzemenin icerigindeki dénusim piklerini
belirleyerek erime sicakligini, erime entalpisini, kristal oranini, icerikteki diger bilesenlerin
ylzdesini, oksijen yutulma slresini ve camsi gegis sicakligini belirlemeye yarar. Burada
agirlik azalmasi ydntemine goére calisan TG cihazlari, malzemenin karigimlarinin faz
gegcis piklerini dlger ve DTA verisiyle dolayli olarak malzemenin diferansiyel kalorimetrik
taramasini verir. Sadece DSC yontemine gore calisanlar ise islem géren malzemenin
icindeki maddelerin erime piklerini TG gibi dolayli degil, dogrudan verir. Ayni zamanda
oksijen yutulma zamanini da dlger. Ancak malzemenin icerigindeki bilesenlerin ylzdesini
vermez. Bu calismada hem tartim hem de isI akisi metoduyla ¢alisan butunlesik bir TG-
DSC cihazi Uretiimeye calisilacaktir.

SUMMARY

DSC and TG instruments are commonly used for material characterization. These
instruments determine melting point, melting enthalpy, crystal ratio, percentage of
components, oxygen induction time and glass transition temperature by measuring phase
transformation, temperature, heat flow. TG instruments which operate according to
weight loss, measure phase transition peaks of meterial and give differential calorimetric
scan with DTA data. Instruments that operate with only DSC method, give melting peaks
of matters in treated material directly. Also they measure oxygen induction time but
percentage of components in the material. In this study, an integrated TG-DSC
instrument which operates with weighing and heat flow methods.
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BIYOREAKTORDE VE MIKRODALGA SENTEZ CiHAZINDA SELULOZ SENTEZIi
Prof. Dr. Ahmet KOYUN
Dog. Dr. Tarik EREN, Ulfet AKGUN, Duygu Ceylan ERDOGAN
Uygulama ve Aragtirma Merkezi-Bilim ve Teknoloji Uygulama Merkezi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

GunUimuzde selliloz esas olarak bitkisel kaynaklardan elde edilmektedir. Ancak
orman alanlarinin giderek azaldidi ve sellilozun kullanildidi endUstriyel Grinlerin ¢oklugu
dustndldiginde yeni Uretim kaynaklarinin bulunmasi daha da énem kazanmaktadir.
Agaclardan elde edilen seliloz, hemiseliloz ve lignin gibi safsizliklar igerir ve
polimerizasyon derecesi dusik olur. Sentetik polimerizasyonla elde edilen selliloz ise
daha saftir ve ylksek polimerizasyon derecesine sahiptir.

Proje, karsilastirma 6zelligi 6ne cikarilmaya ¢alisilan bir projedir. Bilindigi gibi bir
malzemenin eldesinin, ydnteminin, maliyetinin muhendislik uygulamalarinda ¢ok degeri
vardir. Bu ¢alismada literatirde karsilastirmasina pek rastlanmayan mikrodalga ve klasik
reaktdr sureciyle elde edilecek selllozlarin, yukarida bahsedilen muhendislik
parametreleri agisindan degerlendiriimesi yapilacaktir.

Bu calisma kapsaminda sellloz iki farkli yolla Uretilecektir. ilk Gretim
biyoreaktorde ikinci Uretim ise mikrodalga sentez cihazinda yapilacaktir. Her iki Gretim
metodunda da sellloz bir monosakkarit monomeri ile uygun enzimlerin reaksiyona
girmesiyle elde edilecektir.
iki yontemle dretilen GrGnler saflik, molekil adirh@ ve mekanik dayanim agisindan
karsilastirilacaktir. Ayrica bu biyopolimerin ekstruderde islenebilirligi incelenecek, PLC
kontrol Uniteli klasik ¢ok girigli bir reaktor tasarlanarak proses izleme gerceklestirilecektir.
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SUMMARY

Nowadays, cellulose is obtained from herbal sources. However, when it is
thought that forest areas gradually decrease and that there are a lot of products in which
cellulose is used, the investigation of new production methods gets more important.
Cellulose that was obtained from tress contain impurities such as hemicellulose and lignin
and it have low polymerization degree.

In this project comparing between two process is aimed. As it is known,
production of material, process and cost are very important in engineering applications. In
this study, an evaluation will be done about production of celluloses by microwave and
classical process in terms of above mentioned engineering parameters.

In this work, cellulose will be produced by two ways. First production will be done

by bioreactor and second will be carried out by microwave synthesis instrument. Both the
cellulose production method will be obtained in a monosaccharide monomer reacts with
the appropriate enzymes.
Purity of the products manufactured by two methods will be compared in terms of
molecular weight, purity and mechanical strength. Also processability of these
biopolymers in extruder will be examined, a classic multi-port reactor with the PLC control
unit will be designed and process monitoring will be done.
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Proje No: 2012-17-01-KAP03

YAPAY MIKRO AKISKAN ESASLI KAN DAMARI iCINDE TEK PARTIKUL VE CANLI
HUCRE ALGILANMASI

Yrd. Dog. Dr. Hiiseyin UVET

Yrd. Dog. Dr. Giindog YUCESAN, Ogr. Gér. Esma AHLATCIOGLU, Duygu Ceylan
ERDOGAN, Ars. Gor. Ahmet Taha KORU

Uygulama ve Aragtirma Merkezi-Bilim ve Teknoloji Uygulama Merkezi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Medikal laboratuvarlarda kullanilan yaygin tanilama yontemleri; yogun is gucu
gerektiren, pahali ve zaman alici uygulamalardir. Bu cihazlarin ¢ogu numune igin 6n
hazirlik asamalari gerektirdiginden analiz uygulamasi i¢in bir giinden fazla zaman ve ¢ok
farkli laboratuvar cihazlari gerektirirler.

Projenin temel amaci; tek bir mikro akiskan ¢ip Uzerine uyabilen bir dizi moddllerin yer
alabilecegi sekilde diizenlenmis bir hibrit sistem gelistirmektir. Onerilen “mikro akiskan
esasli kan damari” , mikro tasiyicilar gibi tek canl hiicreleri veya tek partikilleri analiz
etmek icin “lab-on-a-chip” platformu ile bilgisayar gérintul él¢im teknigini birlestirir.

Tek hucreler, mikro-nano imalat teknikleri ile Uretilmis taklit kan damarlari icinde akar
akmaz ana sistem onlarin herbirini belirleyecek ve degerlendirecektir. Hizi ve kararlihgi
arttirmak igin 200 kare/s hizinda bir hizli kamera sistemi de entegre edilmesi
planlanmaktadir.

Bu sistem; hucrelerin ve mikro tagiyicilarin yiksek hizda gérintilenmesi ile taninmasini
saglayacak bir potansiyele sahip olacaktir.

SUMMARY

Current diagnostics performed in medical laboratories are labor-intensive,
expensive and time-consuming. They require many sample pre-processing steps in
different medical instruments so that the full analysis takes more than a day. Normally
requiring different laboratory machines. The ultimate goal is that development one hybrid
system which the processed will be squeezed into a series of modules that fit on a single
microfluidic chip. Proposed “microfluidic-based blood vessel” combines computer vision
measurement techniques with Lab-on-a-chip to analyze single living cell or single
particles such as micro-carriers. Once single cells flow in mimicked blood vessels
fabricated by micro-nano machining techniques, the basic system will detect and
recognize each one of them. By integrating initial high-speed camera (200 fr/sec.), we are
planning to increase speed and stability. This basic system has potential to impact to the
high-speed screening and diagnosis of the cells and micro-carriers.
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OZET

Sunulan proje galismasi; biyopolimer esasli mikrokapstullerin stperkritik akiskan
ekstraksiyon yontemini kullanarak hazirlanmasini ve hazirlanacak yapilarin farmokoloji ve
biyomedikal uygulamalarinda kullanilabilirligini kapsamaktadir. GuUnUimuzde sUperkritik
akigkan ekstraksiyon ydntemi kimya endustrisi, gida endlstrisi, malzeme ve ileri malzeme
endustrisinde, cevre teknolojileri alanlarinda kullaniimaktadir. Bu uygulamalarin yani sira
farmokolojik alanda ve biyomedikal alanlarinda da yuksek saflikta ve toksik olmayan
malzemelerin Uretimlerine imkan saglamasi gibi avantajlarindan dolayr umut baglayici
yeni bir teknoloji olarak kargimiza ¢gikmaktadir. S6z konusu proje galismamizda oncelikle
superkritik akiskan ekstraksiyon prosesi ile biyopolimer (kitosan, aljinat gibi) esasl
mikrokapsullerin Uretim denemeleri gergeklestirilecektir. Bu kapsamda nihai beklenen
biyouyumluk, toksik olmama, biyobozunur &zellikte mikrokapsillerin eldesine imkan
saglayacak Uretim parametreleri belirlenecektir. Elde edilecek mikrokapsul yapilar
kimyasal, fiziksel ve biyolojik 6zellikler acisindan degerlendirilecektir. Karakterizasyon
calismalari sirasinda yapisal testler (XRD, FTIR, EDX), morfolojik testler (SEM, TEM),
boyutsal testler (pargacik buydklik analizi), mekanik testler (AFM), termal analizler
(DSC), kimyasal ve fizikokimyasal testler (HPLC, FTIR), biyolojik testler uygulanacaktir.
Ayrica mikrokapsul yapilarinin difizyon, absorbsiyon ve adsorbsiyon mekanizmalari
incelenecek, sisme davraniglan kitle veya hacim degisimleri ile degerlendirilecek ve
insan serum albumini (HSA) adsorblama kapasitesi dlgilecektir.

Takip eden calismalarda elde edilen sonugclarla birlikte mikrokapsil yapilarinin
gelistiriimesine ydnelik yeni biyopolimer malzemeler ile de ¢alismalar gerceklestirilecektir.
Ozellikle kitosan disindaki diger biyopolimer malzemeler ile regeteler hazirlanmasi ve
matriks yapisi ile aktif ilac komponent iceren yapilarin da gelistiriimesi hedeflenmektedir.
Tdm calismalarin sonunda Uretilecek degisik 6zelliklerdeki kitosan mikrokapsullerin in
vitro  sitotoksik  ozellikleri  belirlenerek  biyomedikal alaninda  kullanilabilirligi
degerlendirilecektir
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SUMMARY

The purpose of the proposed project is to prepare microcapsules using
supercritical fluid extraction wit biopolymers based and analyze its possible uses in
phermautical and biyomedical applications. Nowadays, supercritical fluid extraction
method is used in chemical industry, food industry, materials and advanced materials
industry and environmental technology. In addition to these industries, this process can
be used in phermautical and biyomedical sides for producing of high purity and non-toxic
materials. This technology get very good inputs after processing for future application in
these two important areas. The first part of the project will involve producing trials of
biopolymer based (chitosan, alginate...etc.) microcapsules with supercritical fluid
extraction system. In this part of study, production parameters will be determined to
produce biocompatible, non-toxic and bioabsorble biopolymer based microcapsules.
Microcapsules will be analyzed to evaluate the chemical, physical and biological
properties. Characterization will involve structure tests (XRD, FTIR, EDX), morphological
tests (SEM, TEM), dimensional tests (particle size analysis), mechanical tests (AFM),
thermal analysis (DCS), chemical and physicochemical tests (HPLC, FTIR), biological
tests. In addition, diffusion, absorption and adsorption mechanisms will be characterized
and human serum albumin (HAS) adsorption capacity will be measured.

After completion of first part of this study, results will be evaluated to generate
and modify this microcapsule structures. Especially, further studies will include preparing
of recipes with another biopolymers and preparing of new matrix structures with active
drug components. Characterization of in-vitro cytotoxicity for microcapsules is will be
indentified and evaluated for usability of biomedical applications.
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OZET

SEM’de incelemesi yapilan bazi numunelerden dogru goérintl alabilmek igin bu
numunelerin iletken malzemelerle kaplanmasi gerekmektedir. Kaplama da kullanilacak
malzemeler altin, karbon, paladyum veya bu malzemelerin alasimlari olabilmektedir.
Fakat bu malzemeleri kullanarak yapilacak kaplamalarda numunenin buharlasma
sicakhdina getirimesi ve bu prosedurin gergeklestirilebilmesi icin bir kaynak
kullanilmasinin yani sira 107 Torr veya daha diisiik basinca inilebilmesi gerekmektedir.
Bu proje bu tip bir sistemin tasarimini ve geligtiriimesini icermektedir.

SUMMARY

Insulator materials have to be covered to gain conductivity to obtain good SEM
images. For this purpose these materials cover with some conductivity materials. The
coating materials can be gold, carbon, palladium or alloys of these materials. Moreover,
the temperature of material has to reach the evaporation temperature for the coating of
these materials. Therefore, it is needed to the external source for this procedure and
another requirement is low pressure about 107 Tor or lower pressure value. This project
includes system design and improvement of coating system.
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OZET

Arsenik (As), bakir (Cu), civa (Hg), demir (Fe), kadmiyum (Cd), kursun (Pb), nikel
(Ni) ve platin (Pt) gibi metallerin kii¢cik miktarlari, gidalar, igme suyu ve hava yolu ile
vicudumuza girerler. Metallerin bir kismi vucut icinde dnemli fonksiyonlar saglamakla
birlikte, bir bolimin hemen hemen hi¢ fonksiyonu bulunmamakta, dnemli bir kismi ise
vlcut igin zararli etki olusturmaktadir.

Bu nedenle son yillarda birgok hastaligin (Alzheimer vb.) olusum nedeni olarak
gOsterilmis olmasina ragmen, kanserojen etkilerinin olup olmadigina dair tartismalar hala
devam etmektedir.

Bu galisma kapsaminda, 0—16 yas arasi I6semi ya da solid timér tanisi konulmus
olgularda, tani konulmus hastalara ait kan, sagc, idrar, tukirik ve beyin omurilik sivisi
numunelerinde metal dizeyleri dlgllecek ve metal dizeylerinin kanser ile iligkisinin olup
olmadigi belirlenecektir.

Lésemi ya da solid tumér tanisi konulmus hastalara ait numunelerin metal
seviyelerini karsilastirmak amaciyla yaslari, cinsleri ve sosyoekonomik dizeyleri birbirine
benzer olan, benzer boélgelerde yasayan, saglam ¢ocuk poliklinigine miracaat etmis olan
gondllh olgulardan da kan, sag, idrar, tukdrik ve beyin omurilik sivisi érnekleri alinarak
ayni islemler yapilacaktir. Elde edilen sonuglar, saglikh grubunkiler ile karsilastirilacak ve
anlamh bir farkhlik olup olmadigi degerlendirilecektir. Ayrica her iki gruba da metallere
maruziyetleri olup olmadigini gésteren ve proje igerisinde ayrintilari verilmis olan bir anket
formu doldurtulacaktir.
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SUMMARY

Small amount of metals like arsenic (As), copper (Cu), iron (Fe), lead (Pb),
cadmium (Cd), nickel (Ni), platinum (Pt) get into the body with water, foods and airway. A
part of metals have important functions for body whereas some of them have no functions
and a big part has harmful effects to the body.

Because of these, for the last years, metals are shown the cause of many
diseases (Alzheimer etc.) however it is still discussed if they have cancerogenic effects.

In this study, the metal levels in blood, serum, hair, urine, salivary and cerebrospinal fluid
samples of the patients between 0-16 year old age who have leukemia or solid tumor will
be measured and it will be determined if the metals are related to cancer evolution.

To compare metal levels of the patients with leukemia or solid tumor with the
volunteers admitted to the healthy child outpatient clinic who have similar sex and
socioeconomic conditions and live similar county, the same process will be performed by
obtaining the blood and hair samples. The results will be compared with the healthy
group and it will be determined if there is a significant difference. Furthermore a form will
be filled out to both groups that show if they have metal exposure.
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