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ONSOz

Bilimin mutfag: olarak degerlendirilen liniversiteler akademik bilginin teknolojik
irlinlere donlismesini saglayan ve bodylece iiretimi tetikleyen ortamlardir.
Teknolojinin bu kadar hizla degistigi ve gelistigi bir ortamda Universitelerin
mevcut teorik ve pratik bilgi ihtiyaglarmin degismesi, 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 calismalar1 i¢in
yeterli kaynagin ayrilmasi, ayrilan kaynaklarin da harcanmasinda etkili
koordinasyon denetimi ve saglayacak mekanizmalarm 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 arasi ve ulusal-
uluslararas1 isbirliginin gelistirilmesini saglamak amaciyla Universitemiz
biinyesinde kurulan Bilimsel Arastrma Projeleri Koordinatorliigli’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 ¢alismalar yapmaktadir.

Bu degerli calismada 2010-2011 yillar1 igerisinde BAP Koordinatorligiimiiz
tarafindan desteklenen arastirma projelerinin Ozetlerine yer verilmektedir.
Universitemizde yiiriitiilen arastirma faaliyetleri ve projeler konusunda kurum igi
ve kurum dis1 paydaslarimizi bilgilendirmek amaciyla hazirlanan bu degerli
calismada emegi gecen proje ekipleri ve BAP Koordinatorliigii ¢alisanlarina
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 yaygmlastirilmasi, 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 Koordinatorligii'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 0gretim programlar1 geregince tez damigsmani 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/digsindan,
ulusal/uluslararas1 iiniversite/arastirma kurumlarinda gorevli, en az iig
arastirmacidan olustugu Kapsamli Arastirma Projesi (KAP) olmak {izere dort cesit
proje destegi verilmektedir. Kamu kaynaklarinin verimli kullanimi ve bu
desteklerin fakiiltelerimize miimkiin mertebe dengeli dagilimi i¢in Ozen
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
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sayisiin fazla olmasi nedeniyle son 3 yilda desteklenen projeler 2 kitap halinde
hazirlanmstir.

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 sayimiz 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 artmasma 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 6niimiizdeki yillarda da amaci desteklenen proje
sayilarini artirirken ayni zamanda sonuclari ulusal ve uluslararasi yaymna ve liriine
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




Tablo 1. Proje sayilarinin fakultelere goére dagilimi
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FAKULTE 2010 2011 | TOPLAM
Fen-Edebiyat Fakiiltesi 15 54 69
iktisadi ve idari Bilimler Fakiiltesi 0 2 2
Mimarhk Fakiiltesi 2 8 10
Elektrik-Elektronik Fakiiltesi 11 13 24
Insaat Fakiiltesi 10 18 28
Makine Fakiiltesi 3 12 15
Kimya-Metalurji Fakiiltesi 17 43 60
Sanat ve Tasarim Fakiiltesi 0 1 1
Egitim Fakiiltesi 3 3 6
Gemi Ins. ve Deniz. Fakiiltesi ) 5 7
Meslek Yiiksek Okulu 1 0 1
Sosyal Bilimler Ens. 1 0 1
Enformatik Boliimii 1 0 1
GENEL TOPLAM 66 159 225




R\ YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatortigti
/ ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

iCINDEKILER
2010 YILINA AIT PROJELER Sayfa No
Fen — Edebiyat Fakultesi 11
Mimarlk Fakultesi 41
Elektrik — Elektronik Fakiiltesi 44
insaat Fakiiltesi 62
Makine Fakiiltesi 78
Kimya — Metalurji Fakultesi 83
Egitim Fakdltesi 111
Gemi ingaati ve Denizcilik 116
Sosyal Bilimler Enstitiis 120
Meslek Yiksek Okulu 122
Enformatik Bélima 123
2011 YILINA AIT PROJELER
Fen — Edebiyat Fakultesi 126
iktisadi ve idari Bilimler Fakiiltesi 231
Mimarlk Fakultesi 235
Elektrik — Elektronik Fakiiltesi 258
insaat Fakiiltesi 289
Makine Fakiiltesi 321
Kimya — Metalurji Fakultesi 344
Sanat ve Tasarim Fakdultesi 435
Egitim Fakdltesi 437
Gemi ingaati ve Denizcilik 440
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2010 YILINA AiT ARASTIRMA PROJELERI
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Proje No: 2010-01-01-DOP01

GERINIM ALTINIZ_)AKiIE_K DUVARLI KARBON NANQTUPLERiN ELEKTRONiK
YAPILARINDAKI DEGISIM: PARALEL O(N) SIKI-BAG MOLEKULER DINAMIK
SiMULASYONU

Prof. Dr. Giilay DERELI
Doktora Ogrencisi Necati VARDAR

Fen - Edebiyat Fakiiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-05-15

OZET

Tek Duvarll Karbon Nanotip (TDKNT) ler, saglamliklari, énemli mekanik ve
elektronik 6zellikleri nedeniyle nanoteknoloji arastirmalarinda 6n siralarda yer almaktadir.
Katkilamaya gerek olmadan sadece geometrik parametrelerinin degistiriimesi ile
elektronik Ozelliklerinin degistirilebilir olmasi, TDKNT lere elektronik uygulamalarda
onemli bir yer verir. Geometrik yapilarina bagl olarak metal veya farkli enerji bant
araliklarina sahip yariiletken 6zelligi gosterirler. Germe ve sikistirma (gerinim) etkisi
yariiletken zig-zag TDKNT lerin enerji bant araliklarini degistirebilmekte yariiletken-metal
gegcislerine neden olmaktadir. TDKNT ler kullanildiklari elektronik devrelerde ani olarak
yerel sicaklik artiglarina ugramaktadir. Sicaklik, TDKNT lerin yapisal kararliligini,
mekanik ve elektronik Ozelliklerini  etkilediginden nanotlplere dayali aygitlarin
performanslari agisindan kritik bir parametredir. Bu ylzden TDKNT lerin disuk / yUksek
sicakliklarda mekanik ve elektronik o6zelliklerinin incelenmesi 6nem kazanmaktadir.
Onerilen proje ile; TDKNT simdilasyonlari igin kendi gelistirdigimiz N-mertebe Siki-Bag
Molekuler Dinamik (O(N) SBMD) simulasyon yontemi kullanilarak gercek uzayda; dusuk /
yuksek sicakliklarda germe ve sikistirma etkisi altinda TDKNT lerin elektronik yapilari
incelenecektir. Sicaklik arttikga yariiletken TDKNT lerin enerji bant aralidi azalir. Proje ile
dustk sicakliklarda (0.1K — 300 K) goézlenen farkli davranisa agiklik getirilecektir.
Literatirde az sayida c¢alisilan germe/ sikistirma gerinimleri altinda elektronik yapinin,
enerji bant araliklarinin degisimi icin secilmis TDKNT ler simule edilerek sistematik bir
arastirma ile bir kurala baglanmaya c¢alisilacaktir. DUslk / Yiksek sicakliklarda germe /
sikistirma etkisi altindaki TDKNT lerin elektronik yapilarinin, enerji bant araliklarinin
degdisiminin incelenmesi bu konuda yapilacak olan ilk ¢calisma olarak TDKNT lerin nano
aygitlardaki kullanimlari agisindan énemli bir calisma olacaktir.

DusuUk / yuksek sicakliklarda germe / sikistirma etkisi altindaki TDKNT lerin
elektronik yapilarini incelemek icin gerinim degerleri z-dogrultusunda % boy artisi olarak
uygulanarak her bir gerinim degerinde TDKNT lerin ortalama toplam enerijileri, fermi ener;ji
seviyeleri tespit edilecektir. Gercek uzay elektronik durum yogunlugu grafikleri cizilecektir.
Gerinim nedeni ile enerji bant araliklarinda olugsacak degisiklikler tespit edilecektir.
Yariiletken-metal-yariiletken gegisleri incelenerek bir kurala baglanmaya calisilacaktir.
TDKNT lerin dusuk / yuksek sicakliklarda, germe / sikistirma etkisi altinda kiralitelerine ve
¢aplarina bagl olarak, yapisal kararhliklari ve fiziksel &zelliklerindeki degisim
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incelenecektir. Bu degdisimlerin TDKNT lerin simetrik yapilarini etkileyerek yariiletken-
metal-yariiletken gecislerine neden oldudu konularinda varsayimlar yapilacaktir. Ayrica
gerinim altindaki TDKNT lerin elastik / plastik gecisleri tespit edilerek, sanal ortamda
dayanikllik testleri yapilacaktir.

Proje ile dnerilen galismalar, ileride elektronik aygitlarda kullanilacak TDKNT lerin
elektronik yapilarinin kontroli hakkinda kiymetli bilgiler verecektir. Duglk / yuksek
sicakliklarin gerinim altindaki TDKNT lerin yariiletken-metal-yariiletken gegislerini nasil
etkiledigi ilk defa incelenecektir. Ornegin bir nano aygitta yariiletken olarak kullanilimak
Uzere secilen bir TDKNT nin sicaklik etkisi altinda germe/sikistirma deformasyonlari ile
nasil bir metal e dénusebilecedini gdéstermeyi planlamaktayiz.

SUMMARY

Single Wall Carbon Nanotubes (SWCNTs) have attracted wide attention for
application in nano-devices due to their high flexibility and strength depending on their
chirality and diameter. What is so special about SWCNTSs is that their electronic and
structural properties can change with diameter and chirality. The conductivity of SWCNT
is mostly determined by the chirality of the tubes. Depending on their chirality, they could
be a metal or wide/narrow gap semiconductor. Conductivity of the nanotubes may also
change due to uniaxial compressive or tensile deformations. Such deformations at
elevated temperatures can modify the band gap of the nanotubes, causing metal-
semiconductor-metal transitions of the nanotubes. Motivated with the scarse studies in
literature, we started an MD simulation project to examine the band gap changes of
SWCNTs under various uniaxial compressive and tensile loads at elevated temperatures.
During our simulations we will use the Order N Tight-Binding Molecular Dynamics
technique in parallel environment which is improved and successfully applied to SWCNT
simulations by G.Dereli. The order N technique solves the band energy in real space and
makes the approximation that only local environment contributes to the bonding and
hence the band energy of each atom. The temperature dependence of the band gaps of
semiconducting SWCNT is important for the variety of its potential applications. For
semiconducting SWCNTSs, energy band gaps decrease with increasing temperature. In
the proposed project, we shall study the unexpected behavior observed between (0.1K-
300K) and also the high temperature energy band gap behavior of the semiconducting
SWCNTs. The band gaps of SWCNTs are modified by both compressive and tensile
strains and the zig-zag semiconducting SWCNTs show a semiconductor-metal transition
with strain. In the project, a systematic simulation study will be performed using the
SWCNTs of different we have chosen to address the chirality effect on the energy band
gap modulation of SWCNTs through tensile or compressive strains that cause the
semiconductor-metallic transitions in zig-zag semiconducting SWCNTSs.

We will be showing temperature effects over a broad range for the first time in the
literature. We also plan to examine the physical properties of strained SWCNTs at high
and low temperatures. We will show how the application of strain modifies the symmetries
of the SWCNTs cause changes in the electronic structure. In the proposed project, we
will also determine the elastic/plastic regions and the durability of the strained nanotubes.

12
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Proje No: 2010-01-01-YLO01

KIMYASAL SPREY PU_SKURTME TEKNiGi ILE URETiLEN FEPC I_Si
HETEROEKLEMLERIN ELEKTRIKSEL VE OPTIK OZELLIKLERI

Prof. Dr. Kubilay KUTLU
Yilksek Lisans Ogrencisi Pelin AYDOGAN

Fen - Edebiyat Fakdiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Organik yariiletken malzemelere gelecedin malzemesi gdzlyle bakiimaktadir.
Bilgi ve teknolojik gelismelere paralel olarak gelisen elektronigin temel malzeme tasi olan
silisyuma uyumlu yeni malzeme arayiglari, dikkatleri organik yar iletken malzemeler
Uzerinde toplamis durumdadir [1]. Ozellikle ftalosiyaninler, optik algilayicilar ve gaz
sensorleri gibi bazi alanlarda olmazsa olmaz malzemelerdendir. Dolayisiyla, bu
malzemelerin ince filmlerinin elektriksel ve optik &zelliklerinin sicaklik,isik,nem ve
hazirlanma gekli gibi parametrelere bagliiginin belirenmesi hem yeni uygulama
alanlarinin arastirilmasi hem de mevcut uygulamalarda Uretilen aygitin geligtirilebilmesi
konusunda bir 6n bilgi saglayacaktir.

Ftalosiyaninler, isil ve kimyasal kararhliklar [2], yakin infrared (IR) bdlgede
yuksek sogurma bandina sahip olmalari [3] ve elektriksel 6zelliklerinin katkilima ile blyuk
oranda degistirilebilmesi gibi 6zelliklerinden dolayl ¢ok calisilan organik yariiletken
malzemelerden biridir[1-10].Ftalosiyaninler Uzerindeki c¢alismalarin bir kismi farkl
molekiler yapilara sahip yeni malzemelerin sentezlenmesi Uzerine, diger bir kismi da bu
malzemelerin elektriksel, optik ve manyetik 6zelliklerinin belirlenerek yeni uygulama
alanlarinin arastiriimasi Gzerinde odaklanmistir.

Bu galismanin amaci; ilk defa kimyasal sprey puskirtme teknidi ile FePc ince
filmlerin n ve p- tipi silisyum altliklar Gzerine Uretimesi ve bunlardan p-n ve p-p
heteroeklemler hazirlanarak elektriksel ve optik 6zelliklerinin incelenmesidir.

13
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SUMMARY

Organic semiconductors have attracted worldwide interest since the discovery of
electroluminescence of polymers [1], which opened many opportunities for industrial
applications. Since then, a considerable amount of works have been devoted to organic
materials, allowing a better understanding of their properties as well as the physical
processes, which take place in materials and devices. In the recent years, interest in
organic semiconductor thin films has been increased dramatically. Devices like organic
light-emitting device (OLED) [1-5], organic field effect transistors [6,7] and organic solar
cells have already been realized.

Thin solid films of phthalocyanines (Pc) and related metal complexes are of
considerable interest in a number of studies about semiconductivity of molecular
materials. This interest is mainly based on their high thermal and chemical stability as
well as high optical absorption in the visible range and photoconductivity [3-9].

In this study, 1Iron phthalocyanine thin films will be growned on n-type and p-type
Silicium by spray pyrolysis technique and the electrical and optical properties of p-p and
p-n heterojunctions will be observed.

14
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Proje No: 2010-01-02-DOP01

FARKLI ORTAMLARDA COK BiLE$ENLi TEK KAP YONTEMI iLE MANNICH
REAKSIYONU

Prof. Dr. Zuhal TURGUT
Ars. Gér. Dr. Kadir TURHAN, Doktora Ogrencisi S. Arda OZTURKCAN

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

B-amino ketonlarin ve aldehitlerin hazilanmasinda klasik bir metod olan Mannich
reaksiyonu organik kimyada farmasoétik ve dogal bilesiklerin sentezinde kullanilan en
onemli temel reaksiyonlardan biridir. Son yillarda direkt katalitik Mannich reaksiyonundaki
gelismeler ¢ok dikkat cekmektedir[1,2]. Su gibi toksik olmayan ¢ézicl ortami, enerji
tasarrufu saglayan ultrasound, mikrodalga isitmasi ve triflat gibi katalizérler ile g¢oklu
bilesenli tek kap gibi, cevre dostu metodlar kullanilarak reaksiyonlarin gerceklestiriimesi
amaclanmaktadir[3-5].

Son zamanlarda Lewis asidinin yeni bir tipi olarak nadir toprak metal triflat
RE(OTf)3 , katalizli organik sentezler gelistiriimis ve bircok reaksiyonlara uygulanmigstir[6-
9]. Triflatlarin bircok karakteristik 6zelligi vardir ki bunlar sulu ¢éziculerde kimyasal yapisi
degismeksizin diger bir madde veya maddelerle karisabilen kuvvetli Lewis asidleri gibi
davranir.

Projemizin ilk asamasinda; Mannich metoduna gére substitue aril- ya da hetaril
aldehidler, a-hidrojen igceren karbonil bilesikleri, aril aminler oda sicakhdinda yuksek hizli
karistirma, ultrasonik banyo ve mikrodalga yardimi ile triflat katalizérliginde yeni
heterohalka substituentli B-aminoketonlar sentezlenecektir.

Projenin ikinci ve son agsamasinda ise elde edilen yeni bilesiklerin kromatografik
yontemler ile saflastirma islemleri gerceklestirilerek FTIR, 1TH NMR, 13C NMR, ve GC-MS
ile yapilari aydinlatilacaktir. Ayrica sentezlenen katilma Urinlerinin biyolojik aktivite
Olcimleri igin calismalar yapilacaktir.
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SUMMARY

Mannich reaction that is a classical method in the preparation of f-amino ketones
and aldehydes is one of the most basic reactions used in organic chemistry for the
synthesis of pharmaceuticals and natural compounds. The progress in the direct catalytic
Mannich reaction is attracting great attention in recent years[1,2]. Reactions are planned
to be realized by environmental friendly methods like nontoxic solvent medium that is
water, ultrasound, microwave heating that reduces the energy consumption and muilti-
component one-pot for the catalyzers like triflate[3-5].

Recently, rare-earth metal triflate, especially RE(OTf)3, catalyst organic synthesis
were developed as a new type of Lewis acid and were applied in many reactions[6-9].
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.

New heterocyclic substitute B-aminoketones will be synthesized by the high
speed stirring, ultrasound cleaner and microwave assisted at room temperature
according to Mannich method from substituted aryl or hetarylaldehydes, a-hydrogen
containing carbonyl compounds, aryl amines under triflate catalyst in the first stage of
our study.

The second and the final step of the study will be the purification of the newly
obtained compounds by chromatographic processes and clarifying their structures by
FTIR, 1H NMR, 13C NMR and GC/MS. The corporation with various institutions will be
made for the biological activity measurements of the synthesized adaptive products.
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Tiyazolidinonlar ve turevleri, makro halkall kompleks ilaglarin yapilarinda yer
aliyor olmalari, endustrideki uygulamalari ve biyolojik 6zelliklerinden dolay! farmasotik
amacl arastirmalarda kullaniimalari nedeniyle heterohalkali bilesikler icinde énemli bir
yer tutmaktadirlar.

Ayrica, tiyazolidinon halkasinin 2-, 3-, 4- ve 5-pozisyonlarinda degisik fonksiyonel
gruplarin yer almig olmasi genis bir farmakolojik aktiviteye sahip sentetik Grltinlerin elde
edilmesine olanak saglamaktadir.

Yapilan literattr aragtirmalarinin i1siginda, bu c¢alismada biyolojik aktiviteye sahip
olabilecek bazi yeni tiyazolidinon turevlerinin sentezlenmesi amaglanmistir.

Calisma basglica iki basamaktan olusmaktadir. ilk basamakta, hedeflenen sentez
islemlerinde substrat olarak kullanilacak olan substitue tiyolreler, aril izotiyosiyanatlar ve
substitue aminler ile reaksiyonundan hazirlanmasi planlanmaktadir. Tiyoureler ileri
reaksiyonlar verebilme yetenekleri nedeniyle kikurt ve azot iceren heterohalkal yapidaki
bilesiklerin sentezlenmesinde 6nemli bir yer tutmaktadir. Ayrica, tiyolre tlrevleri son
yillarda gdsterdikleri antitiberkuler, antibakteriyel, antifungal, anti-HIV, antihipertansif ve
Ozellikle antikonvilzan gibi 6nemli biyolojik aktiviteleri nedeniyle dikkat cekmektedirler.

Calismanin esasini olusturan ikinci basamakta ise daha énce hazirlanmig olan
substitue tiyolUrelerin  herbirinin, kloroasetik asid ve hetaril aldehidler ile
ciklokondenzasyonu tek-kap multikomponent reaksiyon tekniginden yararlaniimak
suretiyle  gergeklestirilerek ve yeni  5-substitue-2-hetaril(aril)imino-4-tiyazolidinon
bilesiklerinin elde edilmesi hedeflenmektedir.
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SUMMARY

Thiazolidinones and derivatives 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.

Besides, modification of the 2-, 3-, 4- or 5-positions of thiazolidinone ring is
successful to achieve synthetic products with a wide spectum pharmacological activity.

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

The study consists of two steps. In the first step, substituted thioureas which were
planned to use as substrates in the principal reactions, will prepare by the reaction of aryl
isothiocyanates with substituted amines. Thioureas have an important role in the
synthesis of sulfur- and nitrogen-containing heterocyclic compounds due to their ability to
make advanced reactions. Addition to this, thiourea derivatives have attracted attention
during the last decades due to their significant biological activities as antitubercular,
antibacterial, antifungal, anti-HIV, antihypertensive as well as good anticonvulsant
properties.

In the second step which is the main part of the study, cyclocondensation of each
of the previously prepared substitued thioureas with chloroacetic acid and hetaryl
carboxaldehydes is achiev by the technique of one-pot multicomponent reaction; and new
5-substitued-2-imino-4-thiazolidinone compounds will obtain.
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Henry reaksiyonu ya da nitroaldol katiimasi, organik sentezlerde C-C bagi
olusturan klasik reaksiyonlardan biri olarak ¢ok yaygin bir sekilde taninir1,2. Nitroaldol
reaksiyonlari dog@al bilesiklerin sentezinde, poliaminoalkoller, polihidroksillenmis amidler
ve farmasotik endustrisindeki artan uygulamasinin bulunmasi ve gelismesi sebebi ile
onem tasimaktadir3-8. Artan kompleksite ile tim bu sentetik hedeflerin ardindan kemo-,
regro-, disastereo- ve enantiyo segcicilik Uzerinde durulmasi reaksiyonlarin gelisiminde rol
Ustlenmistir. Kompleks molekillerin yorumlanmasinda reaksiyonlarin ve stratejisinin
belirlenmesinde kemoselektivite gereklidir9. Buna ragmen baz varliginda organik ¢ézucU
icersinde gercgeklestirilen klasik nitroaldol reaksiyonu farkli karbonil bilesikleri arasinda
distk kemoselektiviteye sahiptir10. Ugucu ve toksik organik ¢ézlculler de ¢evre Gzerinde
onemli bir etkiye sahiptir. Bu etki nedeniyle verimi etkilemeyecek sekilde cevreye dost
reaksiyon kosullarini saglamak uygun olacaktir.

Son yillarda katalizdér kullanarak gergeklestiriien Henry reaksiyonundaki
gelismeler ¢ok dikkat gekmektedir. Su gibi toksik olmayan ¢ézlcl ortami, enerji tasarrufu
saglayan mikrodalga 1sitmasi, ultrasound sistem kullanimi, kiral schiff bazi ligand ve triflat
bilesikleri gibi katalizorler ile c¢oklu bilesenli tek kap gibi, c¢evre dostu metodlar
kullanilarak reaksiyonlarin gergeklestiriimesi amaglanmaktadir.

Projemizin ilk béliminde; Henry reaksiyonuna goére substitue aril- ya da hetaril
aldehidler, ¢esitli nitroalkanlar ile bazik sartlar altinda reaksiyona sokularak yeni nitroaldol
artnleri (B-nitroalkol) sentezlenecektir. Klasik nitroaldol reaksiyonu olarak bilinen bu
yontem farkli sicakliklarda, ultrasonik banyo ve mikrodalga yardimi ile de denenerek
artinin daha yiksek verim ve daha kisa surede sentezlenmesi hedeflenmektedir.

Projemizin ikinci boéliminde Henry (nitroaldol) reaksiyonunun triflat bilesikleri,
kiral schiff bazi ligandlari katalizorliginde, ayrica gesitli ketonlar kullanarak elde edilecek
drtnlerin - olusumdaki reaksiyon verimi, reaksiyon slresi, kemoselektivite ve
enantiyoselektivite gibi etkileri incelenecektir.

Projenin Uglnci ve son boliminde ise elde edilen yeni bilesiklerin kromatografik
yontemler ile saflastirma islemleri gerceklestirilerek FTIR, 1TH NMR, 13C NMR, ve GC-MS
gibi spektroskopik yontemler ile yapilar aydinlatilacaktir. Ayrica sentezlenen katiima
aranlerinin biyolojik aktivite dlgimleri icin ¢esitli kuruluglar ile isbirligi yapilacaktir.
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SUMMARY

The Henry or nitroaldol reaction is commonly recognized as one of the C-C bond
formily classical reaction in organic synthesis1,2. The nitroaldol reactions thus developed
have found increasing applications in pharmaceutical industries3,4, synthesis of natural
products5,6 polyaminoalcohols and polyhydroxylated amides7,8. The pursuit of all these
synthetic targets with increasing complexity has resulted in the development of reactions
that emphasize chemo-, regio-, disastereo-, and enantioselectivity. In defining the
strategies and reactions to construct complex molecules, chemoselectivity is required9.
However, the classical nitroaldol reaction performed in organic solvent in the presence of
base has low chemoselectivity among different carbonyl compounds10. The volatile and
toxic organic solvents also have an important impact on the environment. Thus it is
necessary to adopt environmental friendly conditions to impress these competitive
reactions without compromising the yield.

The developments in Henry reactions that are realized using catalyzers have
received great attraction in recent years. Environmental friendly methods such as solvent
medium that is not toxic like water, energy saving microwave heating, ultrasound system
usage, multi-component one pot usage with catalyzers like chiral Schiff base and triflate
compounds have been privileged.

In the first part of our study; According to Henry reaction, new 3-nitroalkanols will
be synthesized from substituted aryl or hetarylaldehydes, by reacting with various
nitroalkans in basic medium. This method that is known as conventional nitroaldol
reaction will be tested at different temperatures, using ultrasound cleaner and microwave
assistance in order to have higher yields and shorter synthesis time for the resulted
product.

The reaction yields, reaction times, kemoselectivity and enantioselectivity of the
Henry reaction fort he resulted products will be investigated using triflate compunds and
chiral Schiff base ligand catalyzers in addition to different ketons in the second part of our
study.

The third and the final step of the study will be the purification of the newly
obtained compounds by chromatographic processes and clarifying their structures by
FTIR, 1H NMR, 13C NMR and GC/MS. There to the corporation with various institutions
will be made for the biological activity measurements of the synthesized adaptive
products.
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Metal ftalosiyaninler, yuksek sicaklik, isik ve kuvvetli kimyasal cevrelere
gosterdikleri direncle taninan ¢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 arastiriimaktadir. Ftalosiyaninlerin, elektronik olarak gérunir bdlgede (UV) sahip
olduklar yiksek absopsiyon katsayisi (¢ > 105M-1 cm-1) kanser arastirmalarinda ¢ok
onemlidir. Goérlnur UV bdlgedeki (600-800 nm), uyariimig triplet édmrinin uzunlugu,
yuksek verimle etkili singlet oksijen Uretimini O2(1Ag) saglar. Singlet oksijen kanserli
hicreleri pargalarken, saglam hicrelere zarar vermemektedir. Bu yonu ile foto dinamik
terapi (PDT), bilinen kanser tedavilerinden daha etkili ve zararsiz bir yéntem olarak hizla
gelismektedir.

Ftalosiyaninlerin suda ve organik ¢ozlculerdeki ¢ozindurltklerinin azligi, onlarin
uygulama alanlarinda sinirlamalara sebeb olmaktadir. Ftalosiyaninlerin ¢ézunarligua, tag
eter, alkil, alkoksi, alkiltiyo, N ve O iceren gruplar gibi farkh tirlerde hacimli ve uzun zincirli
fonsiyonel gruplarin ilavesi ile arttirilabilir. Foto dinamik uygulamada, ila¢ hasta kanina
direk enjekte edilecegi igin suda ¢6zUunUr ftalosiyanin bilesikleri ayrica ¢ok blylk 6neme
sahiptir. Suda ¢6zlnebilir ftalosiyaninler organik ¢éziclde ¢o6zinenlere Kkiyasla
fotodinamik terapide 1s1ga duyarli maddeler olarak daha etkin ve zararsiz bilesikler olarak
kullanilabilirler.

Etkili fotosensitiv (1siga duyarli madde) ftalosiyaninler Zn, Al ve Si gibi dolu
orbitallere sahip gecis metallerleri ile elde edilebilirler. Bu metallere sahip ftalosiyaninler
yuksek triplet verimine ve Omrine sahiptirler ve ylksek verimle singlet olusumunu
saglarlar. YiUksek singlet oksijen degerlerine sahip foto sensetizerler PDT
uygulamalarinda etkin olarak kullanilabilirler.

Bu calismada, dzellikle Zn ve Al gibi diamanyetik 6zelliklere sahip metallerle yeni
¢6zunur ( organik ¢oézicllerde ve suda) ftalosiyanin bilesikleri sentezlenip, bu bilesiklerin
fotofiziksel ve fotokimyasal Ozelliklerini ¢alisilacak, sentezlenen bilesiklerin kanserin
fotodinamik tedavisinde kullanilabilme potansiyelleri tartigilacaktir.
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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). For PDT applications, it is
important that MPcs exhibit high absorption coefficients (¢ > 105M-1 cm—1) in the visible
region of the spectrum, mainly in the phototherapeutic window (600-800 nm) and a long
lifetime of triplet excited state to produce efficiently singlet molecular oxygen, O2(1Ag).

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. For PDT applications, the drug is injcted into the patient's blood
stream, and since the blood itself is a hydrophilic system, water solubility becomes crucial
for a potential photosensitizer for PDT.

Incorporation of non-transition metal ions in the core of the phthalocyanines ring
results in the metallophthalocyanine complexes with the high triplet state and long time,
which are required for efficient photosensitization. Closed shell, diamagnetic ions, such
as Zn+2, Al+3 and Si+4 are expected to show high photosensitizing abilities. This work
investigates the photosensitizing tendencies of some Zn+2 tetra substituted
phthalocyanine and its quaternized derivative.

The report herein is based on the photophysical and photochemical properties of
new tetra substitution peripheral zinc (lI) and quaternized zinc (Il) phtalocyanines, with
good solubility in common organic solvents. The effect of the solvent on their
photophysical and photochemical properties will be evaluated in different solvents.
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islenmis gidalarin Gretiminde, teknolojik igslemlere yardimci olma, mikrobiyolojik
bozulmayi dénleme, dayanikhhdi arttirma, besleyici dederi koruma, renk, goérinlis ve
lezzet gibi duyusal dzellikleri dizeltme gibi degisik amaclarla gesitli kimyasal maddeler
kullanilanmaktadir. Bununla birlikte her kimyasalin alinan miktarina bagl olarak zararl
etki gosterdigi bilinmektedir. Bu nedenle gida katki maddeleri olarak adlandirilan bu
kimyasal maddelerin gida Urtnleri icindeki miktarlarinin analizi insan saghigr agisindan
¢ok énemlidir.

Katki maddelerinin analizinde genellikle ylksek basingl sivi kromatografisi
(HPLC) yontemi kullanilmistir. Ancak bu ydntemin metot optimizasyonu ic¢in fazla sayida
on islem yapilmasi gerekmektedir. Pahall ve zaman alici bu yénteme kargi ¢esitli katki
maddelerinin analizinde spektroskopik verilere c¢ok degiskenli kalibrasyon yontemleri
basariyla uygulanmaktadir. Ancak ¢ok karmasik érneklerin analizinde bu yéntem yetersiz
kalmaktadir.  Son zamanlarda yapilan calismalarda, ¢oklu karisimlarin analizinde, ¢ok
degiskenli kalibrasyon yéntemlerinin HPLC verilerine uygulanmasinin, spektrofotometrik
verilere uygulanmasindan daha Ustin oldugu goériimustir. Ayrica bu yoéntemin klasik
HPLC'ye goére de c¢ok onemli avantajlari vardir. Bununla birlikte katki maddelerinin
analizinde bu ydntem henlz uygulanmamistir.

Bu projede, cok sik tuketilen gesitli gida Urdnlerinin igerdigi farkh gruplardaki katki
maddelerinin bir arada analizleri icin PDA (fotodiyot dizisi) detektdrli HPLC verilerine
uygulanabilecek ¢ok degdiskenli kalibrasyon yéntemleri gelistirilecektir. Ayrica gelistiren bu
yontemler referans metodlarla karsilastirilacaktir.
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SUMMARY

In the manusfacture of processed foods, various chemicals are used for different
purposes.These are the simplify of the preparation process and prevention of
microbiolgical spoilage, enhancement of stability, protection of nutritional value of the
food, and improvent of colour, look and taste of the product. However, it is known that
these chemicals have harmful effects depending on its amounth. So, the analysis of the
food additives in food products is very important in the view of human health.

In the analysis of the additives, HPLC techniques are frequently used. However,
numerous experimants are required for the method optimization of these techniques.
Multivariate calibration methods have bean applied to spectrophotometric data in the
past. These methods have some advantages againts expensive and time consuming
methods and have been applied succesfully in the analysis of food addities. However,
these methods are not satisfied for the analysis of a wide range of additives together.

In recent tears it was reported that the application of multivariate calibration
methods to HPLC data sets had some advanteges compared to spectrophotometric
ones. Besides these methods are superior than classical HPLC,but they were not
applied to the analysis of food addities just now.

The aim of this project is the examination of the chromatographic analysis of the
frequently consumed food products. Various additives from different groups used in and
to develop multivariate calibration methods applicable to the data of HPLC-PDA
(photodiodarray) detector systems. Then these methods wil be compared with reference
methods.
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OZET

Tetrapirol tdrevleri olarak gruplandirabilecegimiz porfirinler, porfirazinler,
ftalosiyaninler ve tetrabenzoporfirinler son yillarda hem temel hem de uygulamali bilim
icin Uzerinde Onemle durulan konulardan birini olugturmaktadir. Tamamen sentetik
ardnler olan ftalosiyaninlerin boyarmadde ve pigment olarak kullaniimasi yaninda giines
pili, fotoalgilayici, gaz sensor, sivi kristal, katalizér olarak pek ¢ok uygulamasi da
bulunmaktadir.

Yeni sentezlenmis ftalosiyanin komplekslerinin elektron transfer o6zelliklerinin
incelenmesi ileri uygulamalarinin calisilabilmesi icin gereklidir. Ftalosiyaninlerin elektron
transfer Ozellikleri ftalosiyanin halkasinin sahip oldugu konjuge T elektron sistemi ile
merkez metal atomu arasindaki etkilesime ve sahip olduklar stibstitientin tlr ve sayisina
bagl olarak degismektedir. Bu c¢alismada ilk olarak redoks aktif grubu (antrakinon)
tasiyan yeni ftalonitril tdrevi, dietiimalonat ve 4-nitroftalonitriiden yola cikilarak
sentezlenecektir. Bu maddenin metal tuzlar varliginda siklotetramerizasyonu ile metalli
ftalosiyaninler elde edilecektir. Ayrica redoks aktif grup tasiyan ftalonitril turevi ile 1,2-
disiyanobenzenden yola ¢ikilarak asimetrik metalli  ftalosiyaninin  sentezi
gerceklestirilecektir. Son olarak sentezlenen bu bilesiklerin elektrokimyasal ve
spektroelektrokimyasal 6zellikleri karsilastirmali olarak incelenecektir.
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SUMMARY

Recently, porphyrins, porphyrazines, phthalocyanines and tetrabenzoporphyrins
which are included as tetrapyrrol derivatives, take attention on themselves since they are
used in both theoretical and practical sciences. Phthalocyanines that are completely
synthetic materials are used as dye-sensitized solar cell, photosensitizer, gas sensor,
liquid crystal, catalyst as well as dye and pigment.

It is necessary to examine the electron transfer behaviour 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 redox active group
(anthraquinone) will synthesized from diethylmalonate and 4-nitrophthalonitrile.
Metallophthalocyanines will obtained its cyclotetramerization in the presence of metal
salts. In addition, asymmetric metallophthalocyanine is going to obtain from phthalonitrile
derivative containing redox active group and 1,2-dicyanobenzene. At last,
electrochemical and spectroelectrochemical properties of these compounds will
investigate, comparatively.
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Kiral sivi kristaller; mesomorfizmleri, elektro-optik o6zellikleri ve teknolojik
uygulamalari nedeniyle ilgi ¢ekici arastirma konularindan biridir. Gegen son birkag yilda;
mesogenik c¢ekirdek, esnek baglayici Unite ve kiral zincire sahip mesogenik bilesiklerde
yapi-6zellik iliskisini incelemek amaciyla ¢ok sayida ¢alisma yapilimigtir.

Kiral fazlar genellikle termotropik sivi kristallerden olusturulur. Sivi kristal
fazlardaki kiralitenin ¢odu, kiral karbon igeren bir grubun molekller yapiya girisi
nedeniyledir. Mesogen bir ya da daha fazla stereojenik merkeze sahip olabilir ve bunlar
mesogenin terminal zinciri boyunca ya da merkezi cekirdekte bulunabilir. Kiral alkil
zincirlerinin ticari olarak elde edilebilirligi ve senteze iliskin kolayliklar nedeniyle, kiral
merkez ¢ogunlukla molekulin terminal zincirinde bulunur.

Yeni kiral sivi kristal materyallerin dizayni, karakterizasyonu ve mesomorfik
Ozelliklerinin incelenmesini amaclayan bu calismada; kalamitik molekil geometrisine
sahip ve farkh tipte terminal zincir iceren imin bilesiklerinin sentezi planlanmistir.
Mesomorfik dzellikler ve gegis sicakliklar Gzerindeki yapisal gesitliligin etkisini arastirmak
icin, imin bilegiklerinin terminal zincirleri (dallanmis zincirler ve kiral Uniteler) sistematik
olarak degistirilecektir.

Yeni kiral mesogenlerin yapilar klasik spektroskopik ydntemler, mesomorfik
Ozellikleri polarizasyon mikroskobu ve diferensiyel tarama kalorimetrisi yardimiyla
belirlenecektir. Uygulamalardaki 6nemi nedeniyle, elde edilen yeni malzemelerin elektrik
alan varhidindaki yonelimleri, elektrooptik metodlarla incelenecektir. Projenin son
asamasinda, sentezlenen kiral sivi kristal malzemelerin organik gunes pillerinde
uygulanmasi ve Ozelliklerinin arastiriimasi amaclanmistir.
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SUMMARY

Chiral liquid crystals (LCs) are a fascinating research subject due to their
mesomorphism, electrooptical properties and technological applications. Over the past
few years, a large number of studies have been made to establish the structure-property
relationship of mesogenic compounds which have a mesogenic core, a flexible linking
unit and a chiral chain.

Chiral phases are often formed by thermotropic liquid crystals. Most chiralities of
liquid crystal phases are due to the introduction of a group containing a chiral carbon to
molecular structure. The mesogen has one or more stereogenic centers and they are
found either along the terminal chain of the mesogen or in the central core. Most often,
the chiral center is found in the terminal chain of the molecule due to the relative ease of
synthesis and the commercially availability chiral alkyl chains.

In this work which aims the design, characterization and determination of the
mesomorphic properties of new chiral liquid crystal materials, the synthesis of imine
compounds which have calamitic molecular shape and carrying different types of the
terminal chains is planned. In order to study the influence of structure variations on the
mesomorphic properties and transition temperatures, terminal chains of imine
compounds will be changed systematically (branched chains and chiral units).

The structures of the synthesized new compounds will be elucidated with
classical spectral methods, the mesomorphic properties will be determined by the use of
polarization microscope and differential scanning calorimetry (DSC). Electro-optical
switching behaviours will be investigated for desirable properties in practical applications.
The last target of this project is to fabricate and characterize organic solar cells using
liquid crystals.
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Proje No: 2010-01-02-YL01

METAL OKSIT VE POLIMER DESTEKLi NANOKATALIZORLERIN SENTEZi VE
ANALITIK UYGULAMASI

Prof. Dr. Géksel AKGIN
Yiiksek Lisans Ogrencisi Esra YILMAZ

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Gundmuzde, cesitli sektorlerde devrim niteliginde bir potansiyele sahip olan ve
heyecan verici bir hizla gelisen nanoteknolojinin kullanimi ile kataliz iglemlerinde
kullanilan katalizér malzemelerin nano élgekte sentezi ve uygulama alanlari blytk énem
kazanmistir. Bir kimyasal reaksiyonda reaksiyonun hizini azaltan veya arttiran kendisi
degismeyen maddelere katalizér dendigi bilinmektedir. Asadida aciklananacak olan
o6nemli uygulama alanlarindan birisi de organik kirliliklerin giderilmesidir.

Halojen iceren organik bilesikler (Trikloroetilen, Tetrakloroetilen, Karbon
tetraklorlr, Kloroform) elektronik endustrisinde, kiicuk olgekli kimyasal Uretiminde, tekstil
yikama endustrisinde kullaniimakta ve yeralti sularina karismaktadir. Ayrica
dezenfeksiyonun klor ve brom ile yapildigi su sistemlerinde kloroform, bromoform,
dibromoklorometan,bromodiklorometan yani trihalometan adi verilen halojenli organik
kirlilikler olusmaktadir.

Saglik acisindan ele alindiginda halojen iceren organik bilesikler basta kanser
olmak Uzere, bazi genetik hastaliklara; karaciger, bdbrek ve dolasim sistemlerinde
tahribata neden olmaktadir. Pek c¢ok zarar bulunan halojenli organik bilesiklerin
giderilmesi olduk¢a 6nem kazanmaktadir.

Bu projede amag¢ yukarida acgiklanan halojenli organik bilesiklerin sulardan
uzaklastiriimasidir. Bu amag¢ dogrultusunda son yillarda kimyada biylk dnem kazanmis
olan “Nanokatalizér’ sentezi ve kullanimi ile insan saglidi Uzerine olumsuz etkileri
bulunan halojenli organik bilesiklerin katalitik olarak indirgenerek su sistemlerinden
giderilmesi planlanmaktadir.

Projenin kabullyle birlikte alinacak destek ile;

. Metal oksit ve polimer destekli nanoboyutta katalizér sentezinin yapiimasi,

. Sentezlenen katalizérin SEM, TEM AAS cihazlari kullanilarak karakterizasyonun
belirlenmesi,

. Sentezlenen katalizérin organik kirlilik olusturan halojen tirtne karsi segiciliginin

incelenmesi planlanmaktadir.
Bunun sonucunda gelistirilen ydntem ile su sistemlerinde klasik ydntemlere goére
daha etkin bir aritma saglanacagi disunulmektedir.
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SUMMARY

A catalysts is a substance that increases or decreases the rate of a chemical
reaction without itself being consumed.

Today, nanotechnology has a revolutionary potential in various sectors and it is

growing rapidly. Synthesis and applications of nano-scale catalysts in catalysis process is
very important.
Halogenated organic compounds (trichloroethene, tetrachloroethene, carbon
tetrachloride, chloroform) use electronic industries, with smaller-scale use in chemicals
production, textile cleaning and consumer products has led to their prevalence in
groundwater.

Halogenated organic compounds are formed as a by product when chlorine or
bromine are used to disinfect water for drinking. They result from the reaction of chlorine
or bromine with organic matter in the water being treated.

Halogenated organic compounds are caused cancer, some genetic diseases,
liver and circulatory system damage in humans. Consequently, removal of halogenated
organic compounds’s is very important in recent years.

The aim of this project is remove halogenated organic compounds from water
media. For this aim Nanotecatalysts which is very important in chemistry and with this
technology bimetallic nanosized catalyst will be synthesized and characterized after that
these catalysts will be used in dehalogenation of halogenated organic compounds in
water samples.

After following this work with accepting the project necessary chemicals and
materials will be buy and;

. Synthesis of metal oxide and polymer assisted nano size catalysts

. Characterization of these nanoparticles with TEM, SEM, AAS

. Investigation of synthesized nanocatalysts’s selectivity to halogenated organic
compounds

As a result effective purification for water media will be done with developed
technology.
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Proje No: 2010-01-03-DOP01

DUZLEMSEL HOMOTETIK HAREKETLER ALTINDA KAPALI YORUNGE EGRISININ
KUTUPSAL ATALET MOMENTI IQIN_H_OLDITCH-TIPi TEOREMLERIN
GENELLESTIRILMESI

Dog. Dr. Salim YUCE
Doktora Ogrencisi Mutlu AKAR

Fen - Edebiyat Fakiiltesi, Matematik Bolimui

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Holditch, H. [1], asagidaki 6nemli teoremi vermistir:
Diizlemde sabit @ +b uzunluklu bir AB dogru pargasinin A ve B ug noktalari
bir k£ ovali boyunca bir defa dolandi§inda; AB dogru pargasi lizerinde tespit edilen bir

X noktasi (|AX| =a,

k, egrisini gizer. Bu k ovaliile k, egrisi arasinda kalan “Holditch HalkasI” nin F' ylizey
alani,

XB| :b) da genellikle konveks olmasi gerekmeyen kapali bir

F=mab (1)
dir.
Blaschke, W., Miller H. R. [4], Holditch Teoremi’'nin asagidaki genellestiriimesini
vermigtir:
1-parametreli v donme sayili kapali diizlemsel hareketler altinda bir AB dogru

pargasinin 4 =(0,0) ve B=(a+b,0) ug noktalan sirasiyla k, ve k, iki kapall
egrilerini ¢izdiginde, 4 ve B noktalar ile dogrudas bir Xz(a,O) noktasi
(E:a ve E:b) da kapall fakat genellikle konveks olmasi gerekmeyen bir k,

egdrisini cizer. 4,B ve X noktalarinin ¢izdigi egrilerin yoriinge alanlari sirasiyla F,, F),

ve F), olmak lizere bu alanlar arasinda
_aky +bF,
a+b

F

v —rvab (2)

seklinde bir baginti vardir.

Bu calismasinda Yice, S., Duldul, M. ve Kuruoglu, N. [8] tarafindan verilen 1-
parametreli kapali dizlemsel hareketler altinda elde edilen sonuglarin, homotetik
hareketlerdeki karsiliginin incelenmesi planlanmaktadir.
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SUMMARY

H. Holditch [1] gave the following noteworthy classical theorem in 1858: if the
endpoints A, B of a fixed segment AB with length ¢+ b are rotated once along an oval

(Eilinie) £ in the Euclidean plane, then a given fixed point X (Hza, E:b) of
AB describes a closed, not necesarilly convex, curve k(X). The area F of the

Holditch-Ring bounded by the curves k& and k(X) is F=ab.

W. Blaschke and H. R. Mdller [4] have given the following theorem as a
generalization of the classic Holditch Theorem: Let E/E' be a 1-parameter closed
planar Euclidean motion with the rotation number v and the period 7. Under the motion

E/E', let two points 4=(0,0), B=(a+b,0)eE trace the curves k,,k, — E' and
let F',, F, be their orbit areas, respectively. If I, is the orbit area of the orbit curve k of

the point X = (a,O) which is collinear with points A and B then

a+b
In this study, on the homothetic motions it is planned to investigate equivalent of
the results which obtained on the one parameter closed planar motions given by Yice,
S., Duldul, M. ve Kuruoglu, N. [8].
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Proje No: 2010-01-07-KAP01

TERRIER IRKI K(")PEGiN MEME VE TUMORLU MEME DOKUSUNDA EKSPRESSE
OLAN GENLERIN EST (EXPRESSED SEQUENCE TAGS) KUTUPHANESININ
OLUSTURULMASI VE KARSILASTIRILMASI

_ Yrd. Dog. Dr. Nehir O0ZDEMIR OZGENTURK
Dog. Dr. Cemal UN, Dog. Dr. Kemal Ozdem Q_ZTABAK, Prof. Dr. Ayc_jvaUREL, Dr.
Funda YILDIZ, Dr. Iraz AKIS, Lisans Ogrencisi Burgin TELLIOGLU

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Meme bezi timodrleri kbpeklerde en sik rastlanan timédrlerdir ve disi kdpeklerde
gbzlenen tim neoplastik olgularin hemen hemen %50’sini meme tUmorleri
olusturmaktadir. Yaklasik % 40-50’sinin de kétd huylu oldugu kabul edilen képek meme
timorlerinin olusumu ve gelisiminin arkasindaki patogenetik mekanizma bugine kadar
net olarak aciklanamamistir. Kdpeklerde meme tumori olusumundan sorumlu genler ve
olusum mekanizmasi ile ilgili veriler oldukga kisithdir ve bu projeden elde edilecek ¢iktilar
kdpeklerde meme timorld olusmasindaki genetik mekanizmanin ¢dzilmesi igin dnemli
ipuclarn saglayabilir. Meme kanseri olusumunda insan ve kopeklerdeki patogenetik
mekanizmalarin karsilastirimasi ve kdopek meme timorlerinin insan meme kanseri i¢in
uygun bir biyomodel olup olamayacagi da hipotezi de son yillarda birgok komparatif
¢alismanin konusu olmustur. Bu amagla proje kapsaminda koépek meme tUmori
patogenezisinde rol oynayan yeni genler ve insan meme kanserleri patogenezisinde
etkisi oldugu bilinen genlerin képek meme timarlerinde var olup olmadigi arastirilacaktir.

Bu galismada meme timord bulunan Terier irki disi kdpekten meme dokusundaki
timorlt dokudan ve normal gérinen meme dokusundan iki farkli doku ve ayni irk saglikli
baska bir hayvandan normal meme dokusu RNA izolasyonu igin biyopsi yontemi ile
alinacaktir. Elde edilen RNA dan ayrilan mRNA lar kullanilarak cDNA sentezi
gerceklestirilecektir ve kit yardimi cDNA kitiphanesi olusturulacaktir. Elde edilen cDNA
klonlarindan dizin analizi yapilarak EST ler olusturulacak ve Phrap/Phred, Consed and
Cap3 programlari ile biyoinformatik analizleri yapilacaktir. BLAST yoéntemi ile daha 6nce
kdpek ve insanlar igin yayinlanmig genler ile ve birbirleri ile kargilastirilacak meme timaoru
patogenezisi Uzerine etkisi olan genler tanimlanacaktir. Proje 2 yil slrecek, Yildiz Teknik
Universitesi, Ege Universitesi ve istanbul Universitesi’'nde yirit(lecektir.
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SUMMARY

In dog, mammary gland tumor is the main tumor and aproximately 50% of the
neoplastic cases in she dog are the mammary gland tumurs. Aproximately 40-50% of
these tumurs are known to be malignant. The patogenetic mechanism of these tumors
remain obscure. Data on genes and mechanism involved in tumorogenesis in dog are
insufficient therefore results of this study could provide clues of tumorogenesis in dog. On
the other hand, comparative studies have been conducted in order to see if
tumorogenesis studies in dog could be a model for human mammary gland tumors and
cancer. On this aspect, we will search for genes whos effect is not known up to known
and at same time gene which are involved in human tumorogenesis and canser will be
analysed.

In this study mammary tissue samples will be collected from both normal
mammary tissue of a healthy terrier dog and neoplastic mammary tissue of a sick dog
from same breed. The adjecent normal mammary tissue of the sick dog will be evaluated,
as well for RNA isolation. From the taken tissues, total RNA will be isolated. mMRNA will
be separated from the total RNA. cDNA will be synthesized from separated mRNA and
cDNA library will be constructed with commercial kit. ESTs will be developed and
analyzed with Phrap/Phred, Consed and Cap3 program and will be compared with
human and dog genes by international gene bank with the BLAST. The project will take 2
years and conducted at Yildiz Technical University, Ege University and istanbul
University.
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Proje No: 2010-01-07-YLO01

BiYOTEKNOLOJIK YONTEMLERLE KiRAL 4-OXO-TETRAHIDROINDOL
TUREVLERININ SENTEZi

Yrd. Dog. Dr. Zerrin CALISKAN 3
Yiksek Lisans Ogrencisi Mediha SULEYMANOGLU

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

ilag endustrisinde énemli bir yere sahip olan indol tiirevleri, biyolojik aktivitesi
yuksek bilesik siniflarindan biridir.

Biyolojik aktiviteleri ve indollerle olan yapisal iligkisi, Oxoindol tlrevlerini ilag ve
sentetik organik kimya alaninda énemli hale getirmistir.

Bilindigi gibi enantiomerik¢e saf olan a-hidroksi ketonlar da dogal bir¢cok Grtinde
yapl tasi olarak kullanildigindan oldukg¢a énemli maddelerdir.

Calismamizda dncelikle 4-oxo tetrahidroindol tirevleri sentezlenerek, daha sonra
mangan asetat oksidasyonu yoluyla optikge saf a'-asetoksi ve a'-hidroksi tlrevlerinin
yuksek ee degerleri ile kemoenzimatik eldesi hedeflenmistir.

ila¢g sentezlerinde kullanilan yapi taslarinin steriyosecici déniisiminde artik
kompleks kiral yapilarindan dolayi optik¢ce aktif, saf sterioizomerlerin sentezlenmesinde
yaygin olarak kullanilan enzimlerden yararlaniimaktadir. Calismamizda kinetik
ayristirmada enantio segici Urlin eldesinde ¢esitli lipaz enzimleri dedisik ¢dzlcu sistemleri
ile denenecek ve en ylksek ee’yi veren enzim ve ¢ozlicu sistemi bulunacaktir.
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SUMMARY

The indol type derivatives are important compound for the drug industry, since
their biological activity. The wide range of biological activity of oxoindole derivatives and
their structural releationship to indoles make these compounds important targets in
medicinal and synthetic organic chemistry.

Optically pure a-hydroxy carbonyl derivatives are also important intermediates in
the synthesis of pharmaceuticals.

We will firstly synthesize of oxoindole derivatives and then oxidize the resulting
enones with manganese triacetate to obtain acetoxy enones which will be followed by
kinetic resolution. Therefore optically active a'-acetoxy and a'-hydroxy derivatives will be
obtained as high enantiomerically pure compound. The production of single enantiomers
of chiral intermediates has become increasingly important in the pharmaceutical industry.

The target of this project is to develop a general applicable chemo-enzymatic
method for the highly enantio selective and regioselective synthesis of 4-oxoindol
derivatives by using several kinds of enzymes.
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Proje No: 2010-01-07-YL02

TANACETUM CORYMBOSUM SSP. CiNEREUM BiTKiSi UZERINDE FITOKIMYASAL
VE BIYOLOJIK ARASTIRMALAR

Prof. Dr. Nezhun GOREN 5
Yuksek Lisans Ogrencisi Fatma Pinar CAGLAR

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi
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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 Urdnlerden
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
yukseltmekte1 ve hem bilimsel hem de ekonomik agidan bu tip galismalarin yapiimasi
gerekliligini ortaya ¢ikarmaktadir.

Tanacetum corymbosum ssp. cinereum Ulkemizde Trakya bdlgesinde
yetismektedir ve hentz arastiriimamistir. Kirklareli civarindan toplanmis olan bitkinin
gbvde ve ¢igcek kisimlari ayirilarak hekzan, etil asetat, metanol ekstreleri hazirlanmigtir.
Bu galismada bu ekstrelerin antimikrobial, antioksidan, antitimor ve insektisit aktiviteleri
arastirilacak ve sekonder metabolitleri kromatografik yontemlerle izole edilerek
saflastinlacaktir. Saf sekonder metabolitlerin molekiler yapisi spektral yontemlerle,
gerekirse tlrevlendirme reaksiyonlari yapilarak aydinlatildiktan sonra antimikrobial,
antioksidan, antitimor ve insektisit aktiviteleri aragtirilarak hangilerinin bu aktivitelerden
sorumlu oldugu saptanacaktir.
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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 metabolites1.
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.

Tanacetum corymbosum ssp. cinereum grows in Thrace Region of Turkey and it
has not been investigated yet. In this study hexane, ethyl acetate and methanol extracts
of the aerial parts of the plant will be evaluated for antimicrobial, antioxidant, antitumor
and insecticidal activities. Bioactive extracts will be fractionated in order to isolate
secondary metabolites. After identification of the structures of the pure compounds, they
will be evaluated for biological activities mentioned above.
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Proje No: 2010-01-07-YL03

ZEYTINDE STRESE BAGLI ANLATIM YAPAN GENLERIN BELIRLENMESI VE
MOLEKULER ANALIZLERI

Yrd. Dog. Dr. Senay VURAL KORKUT
Yiiksek Lisans Ogrencisi Munise YURTSEVER

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi
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OZET

Akdeniz Bdlgesinde yaygin olarak yetistirilen zeytin (Olea europaea), ekonomik
degeri yuksek bitkiler arasindadir. Diinyada zeytin Uretimi yapan Ulkeler arasinda Turkiye
dnemli bir yere sahiptir. Tlrkiye istatistik Enstitiisii verilerine gére Tirkiye'de, yaklasik
olarak 900 000 hektar alanda dikili 150 milyon zeytin agaci mevcuttur. Bitki yaz boyunca
sicaklik ve kuraklik, kisin ise donma stresi ile karsilasabilmektedir. Su eksikligine uzun
slre dayanabilen zeytin agaglari soduk ve tuzluluk stresine karsi bir dereceye kadar
tolerans gosterebilmektedirler. Abiyotik stresin, zeytin agdaclari Uzerinde olusturdugu,
morfolojik, fizyolojik ve biyokimyasal degisimler hakkinda yapilmis pek ¢cok ¢calisma vardir.
Ancak, zeytinin stres direncinin altinda yatan molekller mekanizmalar tam olarak
aydinlatilmamigtir. Diger organizmalarda strese bagl anlatim yapan gen homologlarinin
¢ok azi zeytinde klonlanmistir.

Kuraklik, tuzluluk ve soguk gibi stres kosullarinin bitkilerde bir ¢ok genin
anlatimini indtkledigi bulunmustur.  Laboratuvarimizda zeytin bitkisiyle yapilan 6n
calismalarda stresle indiklendigi bilinen bazi genlerin kismi cDNA’lari sentezlenmis ve
klonlanmistir. Bunlardan biri fotosistem Q(B) proteini kodlayan gendir. Fotosistem Q(B)
proteini, fotosistem II'ye ait iki reaksiyon merkez proteininden biridir ve fotosentezde
elektron tagima sisteminde gorev alir. Ayrica putatif protein dizini katalaz proteini dizinine
benzerlik gdsteren cDNAlar da klonlanmigtir. Belirtilen genlerin tam cDNAlarinin RACE
((Rapid Amplification of cDNA Ends)) yontemiyle sentezlenmesi ve klonlanmasi islemleri
devam etmektedir.

Onerilen projede zeytin bitkisinde soguk ve kuraklik gibi streslerle anlatim yapan
genler klonlanacak ve bu genlerin molekller analizleri yapilacaktir. Bu amaci
gergeklestirebilmek icin  SSH(suppressed substractive hybridization) ve halen
uygulamakta oldugumuz RACE ydntemleri kullanilacaktir.
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SUMMARY

Olive is an economically important plant cultivated in extensive agricultural areas
in the Mediterrenian basin. Turkey has an important place amongst in world’s olive
producing countries.There are approximately 150 million olive trees planted in 900 000
ha in Turkey according to figures published by Turkish Statistics Institute. The plant may
be subjected to heat and drought stress during the summer and chilling stress during the
winter. Although it can stand long periods of water deficiency, it is moderately tolerant to
cold and salinity. There are many studies about the effect of abiotic stresses on
morphological physiological and biochemical changes in olive trees. However molecular
mechanisms underlying stress resistance of olive remain to be elucidated.

Environmental stress conditions including drought, high salinity, and cold have

been found to induce the expression of many genes in plants. In our laboratory
preliminary experiments have been done using olive plant and partial cDNAs of several
stress induced genes have been synthesised and cloned. One of these is photosystem
Q(B) protein encoding gene. Photosystem Q(B) protein is one of the reaction center
proteins which belong to photosysyem Il and it takes part in electron transport in
photosynthesis. In addition cDNAs which shows homology to genes encoding catalase
protein have been cloned. Synthesis of full length cDNAs of these genes using RACE
(Rapid Ampilification of cDNA Ends) and their cloning processes is under progress.
In the proposed project genes that are expressed in response to cold and drought in
olive (Olea europaea) plant will be cloned and their molecular analysis will be performed.
SSH (Suppressed Substractive Hybridization and RACE (Rapid Amplification of cDNA
Ends) methods will be used to reach to this aim.
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Proje No: 2010-03-01-GEP01

EGEDEKI TURIZM BOLGELERINDE BULUNAN ESKi YAGHANE (ZEYTINYAGI)
BINALARININ TESPITi, SOSYAL, EKONOMIK VE KULTUREL PERSPEKTIFTE
TURIZM VE URETIME YONELIK OLARAK DEGERLENDIRILMESI

Dr. Kunter MANISA
Ars. Gér. Dr. Bora YERLIKURT, Ars. Gér. Hasan GUL

Mimarlik Fakdiltesi, Mimarlik Bolimii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2013-05-15

OZET

Zeytincilik ve zeytinyadi uretiminin Akdeniz havzasinda 6000 yildan uzun ge¢gmisi
bulunmaktadir. Gerek bir Gretim bigcimi gerekse de bir ticaret araci olarak zeytincilik ve
aranleri Akdeniz'in ve Ege bdlgesi’nin en karakteristik 6§elerinden biridir ve bu bdlgede
medeniyetlerin gelisimlerinde énemli bir rol oynamistir.

Endustri devrimi ile beraber kitlesel Uretime gecilmesiyle geleneksel Uretimin
yapildigi yaghane binalari iglevsiz kalmis veya farkl islevler icin kullanilmak suretiyle
zarar gérmuslerdir. Buna karsin gerek son geyrek ylzyilda ortaya gikan ekolojik tretim ve
tiketim anlayisinin gelisimi ile zeytinyadina 6zgu geleneksel yolla dretilen Grinlere olan
ilgi artmistir. Boylece geleneksel yollarla Uretilen zeytinyagi hem ticari hemde turistik
anlamda ilgi ¢ekici bir Grline déntismustur.

Genellikle Ege bolgesinin gesitli turistik beldelerinde konumlanan eski yaghane
binalari degisen bu konjonktirden faydalanamamis ve birgogu atil kalmis veya ¢cagdas
koruma anlayisina uygun olmayan onarimlar goérmek suretiyle &zgunliklerini
kaybetmislerdir. Bu érneklerin cogunlugu 19yy. yapilaridir.

Arastirma Projesi kapsaminda; Ege boélgesinde bulunan genellikle 19yy. Eski
Yaghane binalari tespit edilerek belgelenmekte, mimari 6zelliklerine gére siniflandirilarak
turizm, kaltdr ve UOretim perspektifinde koruma, sagliklastirma, degisim, doénisim ve
yeniden iglevlendirme olanaklari arastirilmaktadir.
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SUMMARY

The cultivation of olive groves and the production of olive oil in the Mediterranean
region possesses a history of nearly 6000 years. Both in its production and as a piece of
merchandise, olive oil is a characteristic product of the Aegean region and played an
important role in the development of Mediterranean civilizations.

Originally built to mass produce olive oil, the old olive mills and factories, once
spear-heading the region's industrial revolution, eventually fell into disuse and lost their
unique function as they began to be used for other purposes. On the other hand, smaller-
scale, more traditional ways of producing olive oil have again become popular with the
growing importance of ecological production during the last quarter century. Artisanal
methods of production have come into vogue, making olive oil both a touristic and
economic product in the region today.

Mostly located in touristic coastal settlements in the Aegean region, these
traditional buildings date primarily to the 19th century. Due to having been either
demolished completely or because they were misguidedly restored, the old factories were
never able to be reintegrated into the contemporary, smaller-scale production of olive oil.

This research project aims both to document these buildings and to classify them
architecturally, as well as to research their restoration and to pose possibilities for new
functions within the sociological scope of their cultural and economic importance.
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Proje No: 2010-03-02-GEP01

TURKIYE’DE BOLGESEL EKONOMIK GELISMENIN “TOPLUMSAL YASAMA
KATILIM” UZERINDEN PARAMETRIK YONTEMLERLE ANALIZi

Yrd. Dog. Dr. Tuba INAL GEKIG

Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2011-06-15

OZET

1990’ yillarda bolgesel gelisme konusunda yasanan paradigma degisimi,
boélgelerin rekabet¢i kiresel ekonomi iginde kiresel pazarlara eklemlenebilmesi igin yerel
aktorlerin agsal 6rgutlenmeler icinde yer almasinin gerekliligini ortaya ¢ikarmistir. Buna
gére, sosyal aglar olarak da tanimlanan ve kendilikler arasi baglantilar ile ortak
degerlerden olusan sosyal sermaye, toplumsal refahin, ekonomik, boélgesel kalkinmanin
temel dgelerinden birisi olarak goérulmektedir.

Buna gore, arastirma kapsaminda, érgutsel yasamin canliligi ile 6zdeglestirilen
toplumsallik, sosyal sermayenin gostergelerinden biri olarak, toplumun ekonomik
problemlerle basetme becerisi ve dahasi bélgesel gelismenin kaynagi kabul edilmektedir.
Bu noktada, bdlgelerin sosyo-ekonomik gelisme yapisini sosyal sermaye perspektifinden
yeniden degerlendirmek arastirmanin temelini olusturmaktadir. Toplumsallik olarak ifade
edilen toplumsal yasama katilim ise sosyal sermayenin gdstergeleri olarak ele alinirken,
ortaya ¢ikan bdolgesel farkliliklar, diger sosyo ekonomik degiskenlerle iligkisi baglaminda
irdelenecektir. Buna noktada, ortaya ¢ikan sosyal sermayeye bagl gelisme farkliliklari
bdlgesel gelisme stratejilerine yol gdsterebilecektir.

SUMMARY

Paradigm shift in regiaonal development issues, discovered that local actors have
to be organized in various networks to penetrate global markets in the competitive global
economy. Accordingly, mostly defined as social networks, social capital consist of
common values and norms, is the key element for prosperity as well as economic and
regional development.

Depending on this context, socialization, known as organizational activity,
regarded as an indicator of social capital, skill of a community to cope with economic
problems and lastly resource of regional development in the scope of research. At this
point, reevaluating the structure of regional disparities within the contex of social capital,
is the main theme of the research. While its relation with other socio-economic variables
will be analyzed, regional dispairties related to socialization and social capital should
guide regional development strategies.
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Proje No: 2010-04-01-DOP01

KAMERALI ROBOTLAR KAMERALI ROBOTLAR ILEES ZAMANLI KONUM
BELIRLEME VE HARITALAMA ALGORITMALARININ GELISTIRILMESI

Yrd. Dog. Dr. Sirma YAVUZ
Doktora Ogrencisi Zeyneb KURT YAVUZ

Elektrik - Elektronik Fakdiltesi, Bilgisayar Mihendisligi Bolimdii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Es zamanli konum belirleme ve harita olusturma algoritmalari, hareketli ve
otonom araglar kullanilarak kapali ya da agik bir mekanin haritalanmasi probleminin
¢6ziminde kullanilan uygulamalardir. Literatirde bu probleme ¢6zim Oneren
calismalara SLAM (Simultaneous Localization and Map Building) uygulamalari denir.

Onerilen tez calismasinda, otonom bir robotun bilinmeyen bir ortamda,
bilinmeyen bir noktadan harekete baslayarak bir taraftan bu ortamin haritasini gikarmasi,
bir taraftan da kendi yerini tahmin edebilmesi ve baslangi¢ noktasina déndiguni
algilayabilmesi; ayrica haritalanan kapali mekandaki nesneleri etiketleyebilmesi
hedeflenmektedir. Bu slrecte kullanilacak robotun Uzerinde lazer ve sonar algilayicilar,
robotun aldigi yola dair bilgi veren odometri algilayicilari (encoder’ler) ve kameralar
olacaktir.

Calismada dncelikle ortamin ve nesnelerin iki-boyutlu haritasi ¢ikarilacak, bu
amacla Genigletiimis Kalman filtresi - EKF (Extended Kalman Fitler) - ydnteminin tlrevi
olan cesitli algoritmalar incelenecek ve yeni bir EKF tlrevi algoritma bulunmaya
calisilacaktir. Ayrica gorsel nesne tanima amaciyla Cok-6lgekli Harris kenar detector,
SIFT (scale invariant feature transform) detector ve SURF (Speeded Up Robust
Features) ydontemleri incelenerek uygun olan yontem nesne etiketlemek icin segilecektir.
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SUMMARY

SLAM (Simultaneous Localization and Map Building) algorithms provide solutions
for the mapping of an indorr or outdoor environment by using mobil and autonomous
vehicles.

In this study, an autonomous robot will start its motion in an unknown
environment, at an unknown point. The proposed study will provide the robot concurrently
estimating its position in the environment, mapping the environment, figuring out whether
it reaches the beginning point, at the same time, the study will provide detecting and
labeling the objects in the environment. The robot, which will used in this application, will
have laser and ultrasonic sensors, odometry sensors (encoder) and cameras.

In the proposed study, firstly 2-D maps of the environments and the objects will
be constructed by using EKF (Extended Kalman Fitler) and its existing derivatives. After
that, a new EKF derivative approach will be developed. Moreover Multi-scale Harris Edge
Detector, SIFT (scale invariant feature transform) detector and SURF (Speeded Up
Robust Features) algorithms will be searched to recognize the visual objects. The most
efficient and appropriate method for this process will be chosen for labeling the objects in
the environment.
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Proje No: 2010-04-01-YLO01
ROBOT TAKIMI iLE ES ZAMANLI KONUM BELIRLEME VE HARITALAMA

Yrd. Dog. Dr. Sirma YAVUZ
Yilksek Lisans Ogrencisi Ozan OZISIK

Elektrik - Elektronik Fakdiltesi, Bilgisayar Mihendisligi Bolim(i

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-07-01

OZET

Bilinmeyen bir ortama birakilan bir robotun ortamin haritasini ¢ikarirken ayni
anda cikardigi haritay1 ve algilayici verilerini kullanarak kendi konum bilgisinde olusan
hatayi dizeltmesi literatiirde Es Zamanli Konum Belirleme ve Haritalama problemi olarak
gecmektedir. Bu problemde algilayicilarin dogrulugu buydk énem tasidigindan ¢ézim
olarak dénerilen sistemlerde genelde ¢ok ylksek maliyetli lazer tarayicilar kullaniimaktadir
fakat bu tip pahali sistemler her uygulama igin uygun olmamaktadir. Ornegin evlerde
kullanilacak temizlik robotlarinin ya da tehlikeli ortamlarda c¢alisan gbézden cikarilabilir
robotlarin duglk maliyetli olmasi beklenir. Robotlarda disik maliyeti saglamak icin
oldukga dusuk fiyatli olan kizilétesi ya da sonar algilayici kullanmak daha uygundur. Bu
nedenle bu c¢alismada alti adet kizilétesi algilayiciya sahip distik maliyetli robotlardan
olugsan bir robot takimi ile ortamdaki duvar, koltuk gibi dogrusal 6zellikler kullanilarak
haritalama yapilmasi 6nerilmektedir. Denemeler Cyberbotics firmasi tarafindan gelistirilen
Webots similasyon ortaminda gercgeklestirilecektir.

SUMMARY

The problem of a robot to create a map of an unknown environment while
correcting its own position based on the same map and sensor data is called
Simultaneous Localization and Mapping problem. As the accuracy and precision of the
sensors have an important role in this problem, most of the proposed systems include the
usage of high cost laser range sensors but this kind of expensive systems are not
suitable for some implementations. For example, the robots built for house cleaning or
disposable robots which will be used for hazardous material detection or mobile sensor
networks must be low-cost. In order to build a low-cost robot, it is more appropriate to use
low-cost sensors (like infrared and sonar). In this project, a robot team that consists of
low-cost robots will create a map of an unknown environment using line features like
walls and furnitures. Experiments will be performed in Webots Simulation environment
which is developed by Cyberbotics company.
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Proje No: 2010-04-02-KAP01

YETERSIZ EYLEYiCi MEKANIK SISTEMLER iGiN LINEER OLMAYAN KONTROLCU
TASARIMI VE UYGULAMASI

Dog. Dr. Haluk GORGUN
Prof. Dr. Galip CANSEVER, Ars. Gor. Turker TURKER, Ars. Gor. Onur AKBATI

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-05-15

OZET

Gunumuzde mekanik sistemlerin kontroli konusunda yapilan c¢alismalar yogun
bir sekilde devam etmektedir. Ozellikle uzay arastirmalari, havacilik ve robot
teknolojilerinin hizli gelisimi ile, mekanik sistemlerin 6zel bir sinifini olusturan Yetersiz
Eyleyicili Mekanik Sistemlerin (YEMS) kontroli konusunda yapilan calismalar gin
gectikgce artmaktadir. Her ne kadar daha c¢ok 6zel bazi sistemler Uzerine ayri ayri
calisiimis olsa da, son yillarda 6zellikle YEMS icin genel kontrolciler gelistiriimeye
calisiimaktadir. YEMS (Gzerine yapilan calismalar genellikle regilasyon problemini
¢bzmeye yodneliktir. GUnimuzde YEMS'in yoringe takibi kontroll icin de kontrolculer
tasarlanmaya caligiimaktadir. Yapilan teorik galismalarin uygulama alanlarinin fazla
masrafli  projeler olmasi arastirmacilari laboratuar ortaminda kullanilabilecek,
matematiksel modelleri gercek uygulamadaki sistemler ile cok benzer olan, codu sadece
deney amacli YEMS tasarlamaya itmigtir. Bdylece yapilan teorik ¢calismalarin deneylerinin
kolayca yapilabilmesi ve uygulanabilirliklerinin gdsterilmesi saglanmistir. Bu projede de
amaglanan nokta YEMS'in lineer olmayan kontroll igin Lyapunov temelli matematiksel
yaklasimlar gelistirilerek yaygin YEMS uygulamalari, Uretilecek olan ters sarkag (Sekil 1),
pendubot ve acrobot (Sekil 2) sistemleri GUzerinde basarimlarinin test edilmesidir.
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Proje No: 2010-04-02-KAP02

EKSENEL AKILI SURE_KLi MIKNATISLI MAKINELERDE VURUNTU MOMENTINI
AZALTMAK iGiN YENI BiR TASARIMIN GERGEKLESTIRILMESI

_ Yrd. Dog. Dr. Nur BEKIROGLU
Prof. Dr. Ibrahim SENOL, Ogr. Gor. Dr. Mustafa Gurkan AYDENiZZ_Ars. GOor. Engin
AYCICEK, Ars. Gor. Selin OZCIRA, Ars. Gor. Yasemin ONER

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Elektromekaniksel enerji donlisimU saglayan motorlar enerji tiketiminde blyuk
pay sahibidirler. Bu nedenle motorlarda verimliligin arttiriimasi iklim degisikligine karsi
savasta ve artan enerji gereksinimlerinin karsilanmasi igin énemlidir. Surekli miknatis
teknolojisi motorlarda kullanilabilecek ve gelismekte olan bir alandir. Bu bakimdan
motorlarda enerji verimliligi cézUmleri g6z 6nline alindiginda surekli miknatis teknolojisine
dayanan elektromekaniksel glic dontusimu kaginiimazdir.

Bu proje kapsaminda Sirekli Miknatis (SM) dizenlenmesi ile Eksenel Akili
Suarekli Miknatisli Senkron Makinada vuruntu momentinin azaltiimasi icin optimum rotor
yapisinin belirlenmesi ve toplam performansin arttiriimasi Uzerine c¢alisilacaktir. Bu
baglamda, yapisal iyilestirme icin Gzerine g¢alisilmasi hedeflenen parametreler; miknatis
yapilandiriimasi, rotor yapilandiriimasi, stator dis yapisi ve uygun kutup yuzey seklinin
belilenmesidir.

SUMMARY

Motors which provide electromechanical energy transformation are highly
important portion in total energy consumption. Increasing the efficiency of motors is
therefore important in order to fight climate change and meeting increasing energy
requirements. Permanent-magnet technology is a developing branch which can be
applied on motors. In this regard, when considering for energy efficiency solutions in
motors, the aplication of electromechanical power transformation which depends on
permanent-magnet technology is necessary.

In this present project, determing the optimum rotor configuration for reducing
the cogging torque in Axial-Flux Permanent-Magnet Synchronous Machine with
Permanent-Magnet (PM) arrangement and for increasing total performance will be
studied. Objective parameters studied for structural upgrade are magnet configuraton,
rotor configuration, stator cog structure and the proper pole surface shape.
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Proje No: 2010-04-02-KAP03

YENiLENE_BiLiR ENERJI KAYNAKLARINDAN BESLENEN BiR EVDE KULLANILAN
BiR GUG INVERTER DEVRESININ DUSUK GUGLERDEKI VERIMIiNi ARTTIRMAYA
YONELIK YENI BiR DEVRE TASARIMI VE KONTROLU

Yrd. Dog. Dr. Ugur Savas SELAMOGULLARI
Ars. Gér. ismail NAKIR, Dog. Dr. Erkan MESE

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-08-15

OZET

Projede bir evin elektrik enerjisi ihtiyacinin kargilanmasinda yenilenebilir ener;ji
kaynaklarinin (yakit hicresi, gines panelleri gibi) kullaniimasi durumunda elde edilen DC
gerilimin, evde ihtiya¢ duyulan AC gerilime dénUstiriimesi agamasinda gi¢ donisim
sisteminin bir pargasl olan inverter devresinin veriminin artiriimasina yonelik bir hibrit
anahtar kullanimi incelenecektir. Her ne kadar boéyle bir sistemde kullanilacak inverter
devresi karsilanmasi gereken maksimum gu¢ dikkate alinarak tasarlansa da, bir evin
elektrik ylUk talebinin gin boyunca degiskenligi de inverter devresinin tasariminda ve
kontrolinde dikkate alinmalidir. Bir eve ait deneysel olarak elde edilmis elektriksel yuk
profili incelendiginde, evin elektrik talebinin giin boyunca genis bir aralikta degistidi ve O-
500 W araligindaki yuk talebinin ginlik talebin %8%’ini olugturdugu gorulmustir. Bunun
yaninda, bir inverter devresinin tipik verim egrisi incelendiginde: verimin belli bir aralikta
maksimum oldugu, fakat duslk ve yuksek gl¢ bolgelerinde maksimum verimden daha
distk oldugu goérulmektedir. Evin elektrik ihtiyacinin blyUk bir bdlimG disik glgc
bélgesinde oldugundan inverter devresinin 6zellikle disuk guglerdeki veriminin artiriimasi
biyik miktarda enerji kazanimi saglayacaktir. inverter devrelerinde yaygin olarak
kullanilan IGBT anahtarinin yerine paralel bagdli IGBT-MOSFET anahtar (hibrit anahtar)
kullanimi ve bu hibrit anahtarin anlhik yidk akimi geri beslemeli kontroll ile inverter
devresinin verimi arttinlacaktir., MOSFET anahtarinin IGBT anahtarindan daha hizl
kesime gidebilmesi (turn-off) ve disik akim degerlerinde iletim kayiplarinin IGBT
anahtar iletim kayiplarindan daha disik olmasindan dolayi inverter devresinin 6zellikle
distk guglerde veriminin arttinlabilecegi 6ngorilmektedir. Verim artigi sayesinde
yenilenebilir enerji kaynaklarindan elde edilen enerji daha verimli olarak
kullanilabilecektir. Proje ile yenilenebilir enerji kaynaklarindan (yakit hicresi, gunes
panelleri gibi) beslenen evlerde/sistemlerde kullanilan gl¢ dénldsim birimlerinde yaygin
bir sekilde kullanilabilecek yeni bir inverter tasarimi ve kontrol algoritmasi gelistirilecektir.
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SUMMARY

This project aims to investigate a hybrid switch to improve the efficiency of an
inverter circuit used in power conditioning systems that are designed to transform DC
energy from renewable energy sources (fuel cells, solar systems, etc) to AC energy used
in a residential house. Although the inverter circuit that is employed in such a system
must be designed for peak power requirements, the variability of the daily load demand
should also be considered in the design and control stage. Experimentally measured
daily load profile reveals that the residential electrical load demand varies within a wide
range. The power demand between 0-500 W constitutes 85% of the daily load demand.
When a typical efficiency curve of an inverter is examined it can be seen that the
efficiency is around maximum for some power range while it is lower both at low power
range and at high power range compared to maximum efficiency. The low efficiency at
light loads becomes a very important problem considering that the load demand stays low
most of the time during a day in a stand-alone house. It is clear that increasing the
inverter efficieny specially at light loads will provide considerable energy savings. With
the increased inverter efficiency, the energy obtained from renewable energy sources will
be utilized more efficiently. The commonly used switching component in inverter circuits
are IGBTs. Here, a parallel IGBT-MOSFET switch combination (hybrid switch) is going to
be used and the load current feedback will be employed to increase the inverter
efficiency. Since MOSFETSs are faster during turn-off period compared to IGBTs and they
have lower conduction losses at low currents compared to IGBTSs, it is possible to
increase the inverter efficiency. The outcome of the project will be a new inverter design
and control algorithm that can be widely used in renewable energy supplied
homes/systems.
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Proje No: 2010-04-02-KAP04

BiR EVIN ELEKTRIK iHTiYACININ KARSILANMASINDA YENILENEBILIR ENERJi
KAYNAKLARININ KULLANILMASI DURUMUNDA HEM YUK HEM DE KAYNAK
DEGISKENLIGI DIKKATE ALINARAK SISTEM TASARIMI VE UYGULAMASI

Yrd. Dog. Dr. Ugur Savas SELAMOGULLARI
Dog. Dr. Mehmet UZUNOGLU, Prof. Dr. Mugdesem TANRIOVEN, Ars. Gér. ismail
NAKIR, Miih. Ozan ERDINGC, Ars. Gér. Ali Rifat BOYNUEGRI, Yiiksek Lisans Ogrencisi
Onur ELMA

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Projede sebekeden bagdimsiz olan bir evin elektrik talebinin glnes ve ruzgar
enerjisi kullanilarak karsilanmasi durumu incelenecektir. Bir evin deneysel olarak elde
edilmis elektriksel yuk talebi incelendiginde, evin elektriksel ylk talebinin glin boyunca
genis bir gl¢ aralijinda degistigi ve olduk¢a dinamik oldugu saptanmistir. Ayni sekilde
glines panellerinden ve riizgardan elde edilebilecek enerji miktari da hem giin boyunca
degisikenlik gostermekte hem de slreklilik arz etmemektedir. Rlzgar ve glnes enerjisi
birbirlerini tamamlayici 6zellie sahiptirler. YUkUn kesintisiz beslenmesi g6z o6nlne
alindidinda sebekeden bagimsiz bir evin bu tip yenilenebilir enerji kaynaklarindan
beslenmesi durumunda aki/sUper kapasite gibi enerji depolama sistemlerinin de
kullanilmasi gerekmektedir. Béyle bir gli¢ sisteminde bulunacak bilesenlerinin dogru bir
boyutlandirma analizi igin yiksek érnekleme ile elde edilmis yuk verisi, rizgar hiz verisi
ve gunes 1sinim verisi kullaniimalidir. Literatirdeki calismalarda c¢ogdunlukla saatlik
ortalama veriler kullaniimigtir. Proje ile yukin kesintisiz olarak kargilanabilmesi g6z
onlnde bulundurularak boyutlandirma calismasinda ilk kez yiksek érnekleme orani ile
elde edilmis dinamik veriler kullanilacaktir. Hem yuk degisimi hem de rlzgar ve gunesten
elde edilecek enerji miktarinin degisimi stokastik oldugundan, analizlerde istatistiksel
yontemler kullanilacaktir (zaman serisi analizi, istatistiksel dagilimlar gibi). Elde edilen
bilesen boyutlari en kétl yiklenme durumu dikkate alinarak elde edilecek sistem bilesen
boyutlari ile karsilastirilacaktir. Sonrasinda guines ve rlizgardan elde edilecek enerjinin en
iyi sekilde kullanimini saglayacak enerji yonetim algoritmasi geligtirilecektir. Belirlenen
enerji yonetim algoritmasini uygulayabilmek i¢cin 1 kW’lik bir prototip sistem deneysel
olarak kurulacaktir.
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SUMMARY

In this study, solar and wind energy use to supply the electrrical demand of a
stand-alone residential house will be investigated. Experimentally measured daily load
profile reveals that the residential electrical load demand varies within a wide range and
highly dynamic. Similarly, both wind energy and solar energy are higly dynamic over a
day and they are intermittent. However, they complement each other. Energy storage
units (batteries/super capacitors) are also needed for an uninterruptted service. For a
proper compenent sizing in such a system, high resolution load data, wind speed data
and solar irraditon data must be collected and used in the sizing analysis. Generally
hourly averaged values are used in the literature. Here, hogh resloution data will be used
for the fist time. Both load and energy from solar and wind sources are stochastic,
statistical methods such as time series analysis and statistical distributions will be used
in analyses. The sisign result with the proposed research will be compared to the sizes
obtained for the worst case scenario. Then, an energy management algorith that provides
a way to utilize the renewable energy sources in the most efficient way will be found, a 1
kW prototype will be built to test the resulting energy management algorithm.
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Proje No: 2010-04-02-KAP05

MODEL BiR OTONOM HAVA ARACI iGiN (HELIKOPTER) YENi KONTROL
ALGORITMALARININ GELISTIRILMESI

Yrd. Dog. Dr. Kayhan GULEZ
Ars. Gér. ibrahim ALISKAN, Yrd. Dog. Dr. Ali Anmed ADAM, Ars. Gér. Tarik Veli MUMCU

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Glniimizde yapilan arastirmalar incelendiginde insansiz hava araglar (IHA)
konusundaki en 6nemli hedeflerden birisi kullanilan araglarin otonom olarak minimum
hata ve kullanici hatasi ile operasyon kontrolldur. Aracin istenilen yoringede ilerlemesi
ve istenilen koordinatlara gitmesi bu araglarin ¢alismalarinda ana kismi olusturmaktadir.
Literatirde IHA’nin kontréli otonom kontrol olarak tanimlanmaktadir. Bu kontrol
yonteminde uluslarasi akademik gevrede var olan tarama makalelerinin azligi bu yondeki
arastirma potansiyelini ortaya koymaktadir.

Otonom Kontrol literatirde buglne kadar yapilan c¢alismalarin neredeyse
tamamina yakin kisminda iHA ile birlikte kullaniimistir. Otonom kontréliinin bu projedeki
amaci insansiz ortamda veya kullanici midahalesi olmayan bir gevrede yapilan kontrolU
isaret etmektedir. Boyle bir yapilandirimamis ¢evrede ortaya c¢ikabilecek problemler
asagidaki gibi siralanmistir:

. Parametrik belirsizlikler

. Modellenemeyen veya modellenemis sistem dinamikleri

. Stokastik bozucular

. Sensor ve Olgim gurdltileri

. Yapilandiriimamis ¢evrede sistemin tam olmayan bilgiyle kontrdli

Bu etkenlerin ele alinan kontrol ortaminda bulunmasi sistemin ¢ok yonli olarak
gelistirilebilecigine ve ortaya konulan metodlarla yapilan ¢ikarimlarin bilim dinyasina ¢ok
yonli katki sagliyacagina isaret etmektedir. Bugiine kadar Uzerinde calisilan IHA
genellikle ucaklar olmus olup helikopter 6rneginde sinirh  sayida calisma
bulunmaktadir.Bu projede bir IHA (helikopter) igin yeni kontrol algoritmalarinin
gelistiriimesi amacglanmaktadir. Gelistirilecek kontrol algoritmalariyla yapilacak islemsel
gorevler asagidaki gibi siralanmistir:

. Engel algilama ve kaginma

. Uzaklik 8lguima

. Gercek zamanda bilgi isleme

. Kamera goruntileme ve gorintu isleme (temel olarak renk farki algilanmasi)
. Emniyet planlamasi (temel olarak yerel trafigin algilanmasi)
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. Yoéringe takibi
. Hedef planlamasi
. Yikseklik 6lgimu

Geligtirilecek bu algoritmalar ile yukarida siralanan goérevler yerine getirilecektir.
Bu proje bir IHA aracinin (helikopter) yukarida siralanan gérevleri yerine getirmesi igin
Onerilmigtir. Bu projenin sonunda ortaya c¢ikacak model daha sonra gelistirilecek
modelllere drnek teskil edecek ve en temeli olugturulacaktir.

Gelistirilecek bu IHA da kullanilacak algoritmalar ile yerine getirilecek goérevlerden
bazilar (renk algilama) proje grubunda yer alan arastirmacilar tarafindan daha 6nce
gelistirilmis olup, uluslararasi dergi ve konferanslarda sunulmak Uzere inceleme
asamasindadir.

Projeden beklenen sonuglar IHA (helikopter) igin temel ve uygulanabilir galisma
teskil etmek, Ulkemizde bu konuyla ilgili olarak Universitemizin adini duyurmak ve
Ulkemizin bu konuda disa bagimlihdini azaltmaktir.

Calisma 3 alt kategoriye ayrilmistir. 1. kategoride, IHA sisteminin model ve
simUlasyonunun gelistiriimesi yapilacaktir. 2. kategoride, donanim kontrol sisteminin
elemanlari kurulacak ve Bilgisayar kontrolu altinda ayri ayrn goérev kontrol algoritmalari
uygulanacaktir. 3. kategoride, 2. kategoride uygulana algoritma testleri yapildiktan sonra,
ortaya ¢ikan problemler giderilecek, énerilen IHA ugusa hazir hale gelecektir.

54



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

In literature the ultimate research goal for unmanned aerial vehicles (UAVS) is to
facilitate autonomy of operation with a minimum risc. Trajectory planning and trajectory
following constitutes the base work of these vehicles. In research the control of the UAVs
id defined as autonomous control. There are few review articles in this research area
which points out the potential research work can be done.

Autonomous Control is often used with UAV in research area. The aim of the
autonomous control in this project is in an unstructured environment (without user) is to
control the vehicle without human intervention. The research potential of this project is
given as follows:

. Parametric uncertainity

Unmodelled system dynamics

Stochastic disturbances

Disturbance effect of sensors and measurements

System control in an unstructed environment without exact information

These factors in this unstructed environment shows us that the system can be
designed and improved for many control dynamics and these assets can be contributed
to the research field. In the last decade altough there are many UAV examples as
aeroplanes limited examples of helicopters are presented to the research field. Here, it is
aimed that UAV i.e. helicopter will be designed and controlled with novel control
algorithms. The research goals of the novel control algorithms will be as follows:

Obstacle detection and avoidance

Distance measurement

Real time processing of UAV and real time control

Machine vision (color classification)

Safety planning (detection of the local traffic)

Trajectory following

Aim (target) planning

Altitude measurement

The research goals above will be realized with these novel control algorithms.
This project is suggested for a UAV i.e. helicopter, to realize the system control dynamics
which is given above. This work will be base point for UAV and it will be a milestone of
the newly designed projects in our on-going research. The research goal color
classifcation is already developed and submitted to an international conference for a
review process.

The outcomes of the project will be an applicable UAV i.e. helicopter work, the
redundancy of the dependence of our country to abroad and announce the name of our
university to the researchers.

The project is classified as follows:

. Modelling and simulation of an UAV i.e. helicopter
. Developing and application of control algorithms to the system
. Improvement and debugging of the applied algorithms
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Proje No: 2010-04-02-KAP06

OFis DONANIMLARININ VE AYDINLATMA AYGITLARININ CEVRESEL KOSULLARA
BAGLI OLARAK HARMONIK ETKINLIGININ KESTIRiIMi VE HARMONIK ANALIZzi

Ogr. Gor. Dr. Bora ACARKAN
Yrd. Dog. Dr. Ugur Savag SELAMOGULLARI, Yrd. Dog. Dr. Aslan INAN

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Ofis binalarinda elektronik donanimlarin ve bilgisayarlarin kullaniminin artmasi
alcak gerilim dagitim sistemlerindeki harmonik sorunlarini blylk oranda artirmaktadir.
Dagitim sistemindeki harmonikler, enerji sistemine bagli cihazlarin verimini disirmesi ve
ongorilen émurlerini kisaltmasinin yaninda gug¢ kayiplarinin artmasina, cihazlarin hatali
calismasina ve dagitim sisteminin guvenilirlik sinirlari disinda igletiimesine neden
olmaktadir. Ofis ve ticari binalarda bulunan ylksek sayidaki bilgisayar yUkleri ve dzellikle
masadustl bilgisayarlar bu yapilardaki ana harmonik kaynaklaridir. Dogru, guvenilir bir
sistem tasarimi ve kayiplarin en aza indirgenmesi icin harmonik analizlerin yapilmasi
oldukga 6nemlidir. Harmonik analiz asamasinin en 6nemli unsuru ise donanim ve
sistemin dogru modellenmesidir.

Bu projede ofis donanimlari ve 6zellikle desarj lambali (floresan, civa buharli,
sodyum buharli, metalik halojenlrll, soduk katodlu) aydinlatma aygitlarinin harmonik
analizleri ele alinacak ve bu donanimlari iceren sistemlerin harmonik analizi i¢in gereken
o6lcme, degerlendirme, modelleme ve analiz agsamalar gergeklestirilecektir. Calismada
gelistirilecek modeller araciligiyla g fazl sistemlerdeki faz ve nétr iletkenlerindeki akim
dagihmi, gerilim dagilimi ve harmonik aktivite elde edilebilecektir. Calismanin hesaplama,
degerlendirme, modelleme ve analiz agamalarinda MATLAB yazilimi ve Simulink araci
kullanilacaktir.
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SUMMARY

Increasing use of electronic equipment and computers in office buildings has
raised harmonic problems in low voltage distribution systems. Harmonics may cause
unreliable operation of distribution systems, malfunction of equipments, and likewise
reduce the efficiency and life expectancy of connected equipments. In office buildings,
one of the main harmonic sources is a large number of computer loads. Especially,
personal computers cause harmonic distortions to their supply system. In order to
minimize losses and to design a reliable system, analyzing the harmonics gains
importance. System components should be properly modeled to perform a proper
harmonic analysis.

In this project, harmonic activity of office equipments and lighting fixtures will be
analyzed in details and the necessary measurements, modeling and evaluation
procedures will be applied. In considerations of modeling procedures, all measurements
of equipments will be realized under laboratory conditions. In this research, the current
distributions, voltage distributions and harmonic activities can be obtained for both the
phase and neutral lines with the help of proposed models. All of the calculations,
evaluations, models and analyses will be implemented with MATLAB software and
Simulink toolboxes.
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Proje No: 2010-04-02-KAP07

TEK FAZL| EVSEL VE OFiS ELEKTRIKLI CIHAZLARIN FARKLI SEBEKE
GERILIMLERINDE BEKLEME MODU AKIMLARININ OLGULMESI VE ENERJI
VERIMLILIGI AGISINDAN INCELENMESI

) Yrd. Dog. Dr. Aslan INAN 5
Ogr. Gor. Dr. Bora ACARKAN, Yrd. Dog. Dr. Ugur Savas SELAMOGULLARI

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Su an pazardaki tim elektronik ve evsel alet ve cihazlar, igerisinde bekleme
modu sistemi (Ornegin TV’leri uzaktan kumanda ile calistiran kirmizi led 11§ gibi)
barindirir. Bekleme modu, bir gi¢c kaynagina bagli ama normal olagan calismasini
yapmadigi durumlarda disik gi¢ modunu tanimlamak igin yaygin olarak kullanilan bir
terimdir. Duman alarmlari, glvenlik kameralari, yazicilar, televizyonlar vb Uridnler, disik
glc seviyelerinde surekli formda calismak icin tasarlanmiglardir. Bekleme modu, gelismis
Ulkelerin evlerdeki elektrik tlketiminin yaklasik %10-12’sine tekabul etmektedir.

Bu projede bazi evsel alet ve ofis cihazlarinin bekleme modu gu¢ ve akimlari,
farkli gerilim seviyelerinde analiz edilecek, gerekli lcimler, modelleme ve degerlendirme
prosedurleri uygulanacaktir. Arastirmanin sonucunda, degerlendirmeye tabi tutulan alet
ve cihazlarin beklem modu gi¢ ve akimlarinin listesi sadlanacak ve enerji verimliligi
agisindan gelecek igin bazi dngériler yapilacaktir.

SUMMARY

All electronic and domestic appliances sold in the current marketplace have a
stand-by system incorporated (i.e. a red light that allows for remote switching of the TV).
Standby power is the term commonly used to describe the low power mode when not
performing their "usual" operation but when still connected to a power supply. The
products such as smoke alarms, security cameras, printers, televisions, etc are designed
to operate on a continuous basis at low power levels and which provide functions. The
stand-by mode represents approximately 12 % of the electricity consumption of the
homes in developed countries,

In this project, standby power and currents of some domestic appliances and
office equipments will be analyzed in different voltage level in details and the necessary
measurements, modeling and evaluation procedures will be applied. In the result of this
search will be obtained the standby power list of appliances and equipments to be
evaluated and performed some useful projections for future in view of energy efficiency.
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Proje No: 2010-04-02-ODAPO01

FARKLI TURDEN OTONOM ROBOTLAR KULLANARAK COKLU ALGILAYICI
FUZYONU iLE YABANCI CiSiM TESPITI

o Yrd. Dog. Dr. Kayhan GULEZ
Dog. Dr. Rahmi GUGLU, Ars. Gér. Utku BUYUKSAHIN, Yrd. Dog. Dr. V. Cagr GUNGOR,
Ogr. Gor. Gurkan TUNA

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Proje kapsaminda gergeklestiriliecek uygulamalarda farkli tirden otonom
robotlarla ¢oklu algilayici flizyonu ile yabanci cisim tespiti yapilacaktir. Proje de hem 4
tekerlekli kollu robotlar hem de bir IAV (insansiz hava araci) kullanilacaktir. insansiz hava
aracl ve karada hareket eden robotlarin birlikte koordineli bir sekilde hareket etmesi
saglanacaktir. Karada hareket eden robotlarin birisi tarafindan yabanci bir cisim tespit
edildiginde bu bilgi kontrol merkezine iletilecek, kontrol merkezi de bu bilgiyi diger
robotlara aktaracaktir. Yabanci cisim tespit edilen bélge civarina IAV gidecek ve yabanci
cismin olay yerinden uzaklastiriimasini anlik olarak kaydedecektir. Yabanci cisim
uzaklastirilirken bir sorun yasanirsa, AV bu bilgiyi diger robota aktaracak ve robot olay
yerine gidecektir.

Proje farkl tirden otonom robotlarin programlanmasi, iletisimi, koordinasyonu,
gbrev paylasimi ve goéruntl isleme gibi konularda arastirmalar yapilmasina imkan
saglayacaktir.

SUMMARY

In this project, foreign object detection by using multi sensor fusion with
heterogeneous autonomous robots is to be realized. In the project, both 4 wheel robots
with arms and an UAV (unmanned aerial vehicle) will be used. Coordinated motion of the
UAV and the robots moving on the ground will be realized. When a foreign object is
detected by one of the robots on the ground, this information will be transferred to the
control center and the control center will transfer it to the other robots. The UAV will go
around that zone and simultaneously record the removal of the foreign object. If a
problem occurs during the removal of the foreign object, the UAV will let the other robot
know it and the other robot will go to that zone.

The project will provide opportunity to make researches on the programming,
communication, coordination, and task sharing of robots and image processing.
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Proje No: 2010-04-03-DOP01

SiNUZOIDAL BiR YUZEY ALTINA GOMULU SILINDIRIK HEDEFLERDEN SAGILAN
ELEKTROMANYETIK ALANLARIN HESAPLANMASI

Dog. Dr. Ahmet KIZILAY
Doktora Ogrencisi Senem MAKAL

Elektrik - Elektronik Fakdiltesi, Elektronik ve Haberlesme Miihendisligi Bolimii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Sonsuz uzun sinlzoidal bir ylzeye sahip ortam igine gomdull, rastgele kesite
sahip silindirik bir hedef ele alinarak kisa darbe radar 6l¢cUimlerinde, ¢oklu yansimalarin
hedef saptamaya etkisi incelenecektir. Bu proje kapsaminda, TM sagilmalari yeni bir
yontem kullanilarak sonsuz uzun periyodik bir ylzey altina gémdull silindirik hedef igin
hesaplanacaktir.

Bu yeni ¢d6zim ydnteminin temeli, eder cisim periyodik ylzeye yakin ise yuzey
Uzerindeki esdegerlik akimlarinin, sadece cisme yakin sonlu bir bdlgede farkli, diger
yerlerde cismin olmadidi durumla ayni kalacagina dayanmaktadir. Bu yaklasimla silindirik
hedefin Uzerindeki ve sintzoidal yuzey Uzerindeki perturbasyon (hedefin oldugu ve
olmadidi durumlardaki esdeder akimlar arasindaki fark akimi) esdegerlik akimlarina ait
elde edilecek olan elektrik alan entegral denklemleri, frekans domeninde Moment Metodu
kullanarak ¢ézilecek ve bu sayede genis bantta, sagilan elektrik alana ait ¢gézimler elde
edilecektir. Sonrasinda, ters Fourier dénisumu ile zaman domeni igaretleri bulunacak ve
bdylece kisa darbe sagilma cevabi kullanilarak ¢oklu yansimalarin hedef saptamaya
etkileri incelenecektir.

SUMMARY

A cylindrical target with arbitrary cross-section buried in a medium with infinitely-
long sinusoidal surface is illuminated by a short-pulse electromagnetic wave to study the
effect of multipath on radar measurements of targets. In this project, a new solution
technique is used to calculate TM scattering from a cylinder under an infinitely-long
periodic surface.

The basis of the new solution technique is that if a target is close to the periodic
surface, the equivalency current will be nearly identical to that without the target, except
within the region of finite extent near the target. Thus, the equivalency current on the
sinusoidal surface will be affected only on a finite portion of the surface near the target.
The electric field integral equations (EFIEs) for the equivalency currents on the target and
the perturbation current (the difference current with target present and with target absent)
on the surface will be obtained by using this approach and solved by Moment Method
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(MoM) in frequency domain. Then, inverse Fourier transform will be utilized to get the
time domain signals. Then, the short-pulse scattering results will be used to investigate
the effects of multipath.
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Proje No: 2010-05-01-DOP01

GATLAK iGEREN UG KATLI ELASTIK VE \_liSKOELASTiK SANDVIG KALIN
PLAKLARIN DELAMINASYONU

Prof. Dr. Faruk YUKSELER
Doktora Ogrencisi Ayfer TEKIN

Insaat Fakiiltesi, ingaat Miihendisligi BSIimii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Bu galismada, U¢ katmandan olusan sandvi¢ kalin plagin katmanlari arasinda
icerdigi bant ¢atlaklar nedeniyle dis kuvvetler etkisinde, bu yapi elemanlarinda ortaya
ctkan delaminasyon (yani, kalin pladi olusturan katmanlarin birbirinden ayriimasi)
olayinin incelenmesi 6ngdrilmektedir. Baslangicta gatlak yuzeylerinin ¢ok kiguk egdrilige
sahip oldugu kabul edilmektedir. Burkulma kriteri olarak baslangi¢c eginti kriteri
kullanilacaktir. Bu durumda, catlaklar dogrultusunda etkiyen dizgin yayili dig basing
kuvveti etkisinde catlak yuzeylerindeki egintilerin gelisimi (bUyumesi), elastisite teorisinin
U¢ boyutlu non-lineer kesin denklemleri gergevesinde incelenecektir. Cesitli malzeme ve
geometrik parametreler acgisindan delaminasyona sebep olan kritik basing kuvveti
belirlenecektir. Ele alinan problemlerin ¢ézimu, sinir tabakasi tipli pertirbasyon teknigi
ve U¢ boyutlu sonlu elemanlar ydntemi yardimiyla yapilacaktir. Plagin geometrik ve
malzeme parametrelerinin kritik basin¢g kuvvetine etkisi incelenecektir. C6zUmuln
gerektirdigi her tarll algoritma ve program tarafimizdan yapilacaktir.

SUMMARY

In this study, the buckling delamination of a rectangular thick sandwich plate with
band-crack is investigated. At the initial state, It is assumed that the surfaces of the crack
have insignificant initial imperfection. As the buckling criterion, the initial imperfection
criterion is used. In this case the development of the mentioned crack surfaces’
imperfections under acting on the plate edges uniformly distributed external compressive
normal forces along the crack’s front is studied within the scope of the three -
dimensional geometrical non-linear exact equations of the theory of elasticity. The
corresponding boundary-value problems are solved by employing the boundary form
perturbation techniques and the finite element method. The influence of the material or
geometrical parameters of the plate on the values of critical force is discussed.
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OZET

Nufus artisl ve sanayilesme ve ziraatin gelismesi, cevre ve 6zellikle su kaynaklari
Uzerindeki zararli tesirleri arttirmigtir. Gerek meskun bdlge ve sanayi tesislerinin
kullaniimig sulari, gerekse tarim sahalarinin drenaj sulari azot, fosfor ve karbon gibi besi
maddelerini ylzeysel sulara tasimaktadir. Bu besi maddeleri girdikleri su kaynaklarindaki
fiziksel, kimyasal ve biyolojik olaylara tesir ederek sistemin ekolojik yapisinin
degistirmektedir. Ylzeysel sularin bugiin ve gelecekteki kullanma imkanlarini tehdit eden
etkenler arasinda en 6nemli yeri, besi maddeleri, bilhassa azot ve fosfor bilegenleri
almaktadir. Su kaynaklari da birer ekosistemdirler. Bu kaynaklar kifenmeden 6nce tabii
denge icindedir. Ancak yukarida aciklandigi gibi kirleticilerin gelmesi halinde sistemde
bozulma sekilde degismeler olur. Dolayisi ile suyun kalitesi bozulur, kullanma imkanlari
azalir, aritma maliyeti artar. Aslinda su giderek stratejik 6nemi artan bir madde haline
gelmektedir ve icme, kullanma ve endUstri suyu temini agisindan su kaynaklarinin
korunmasi geregdi ortaya gikmaktadir.

Su havzalarinda, kaynaklarin kullanimini engelleyecek boyutlarda bir kirlenmenin
olugsmasini dnlemenin en temel yolu kirlenme profilini ge¢ kalmadan belirleyerek kirlenme
kontrolinii ve kaynaklarin optimum kullanimini  saglamaktir. istanbul metropolitan
bdlgesinin icme, kullanma ve sanayi suyu ihtiyaci Marmara Havzasi iginde birer alt havza
konumunda bulunan Terkos, Bilyukgekmece, Kigiikgekmece, Alibeykdy, Omerli, Elmali
ve Darlik Barajlarindan karsilanmaktadir.

Yukarida anilan antropojenik etkilerle bu barajlar kirlenmeye agiktir. Bu noktadan
hareketle, bu galismada istanbul 'a su saglayan baraj géllerinden Omerli baraj golii ve
havzasi Uzerinde galisma yapilacaktir. Omerli havzasinda bulunan degisik nokta ve
yaygin kaynaklardan gelen kirlilik ylkleri hesaplanacaktir. Baraj goline ait kilenme profili
cikarilacaktir ve bunun hangi seviyede oldugu belirlenecektir. Ayrica degisik senaryolarla
glle gelen kirlilik ylkinun azaltiimasi veya artmasi halinde golun tepkisinin ne olacagi
belirlenecektir. Bu c¢alismalarin sonunda kirlenme kontrolu ile ilgili O&neriler de
getirilecektir.
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SUMMARY

Increment in population, industrialization, farming activities have increased the
negative impact on receiving water bodies. All above named pollution sources carry the
wastewater and drainage water with nitrogen (N), phosphorus (P) and carbon (C)
nutrients to open surface water bodies. These nutrients alter the ecological situation of
the water bodies. Present and future use of water bodies are under the threat of these
nutrients, especially N and P. Water bodies are ecosystems and are in natural balance
before being polluted. They are subjected to pollution by the above named nutrients.
Therefore water quality deteriorates, use alternatives diminishes, and treatment cost
increases. Water is becoming a precious strategic matter, this means that they have to be
protected for different uses. Before the water quality deterioration of the water bodies in
watersheds, firstly pollution profile is to be determined, and pollution control and optimum
use of them is to be maintained. Currently water demand of Istanbul is met from different
watersheds, these are namely Terkos, Blylkcekmece, Kugukgcekmece, Alibeykdy,
Omerli, EImali, and Darlik reservoirs.

All the reservoirs are open to pollution due to above stated antropogenic effects.
In this study Omerli . Watershed and Omerli dam reservoir will be studied. First pollution
profile and its level will be determined. Pollution loading originating from different point
and non point sources in the watershed will be calculated. The response of Omerli dam
reservoir against these loadings will be studied with different scenarios. At the en based
on the study performed, there will be proposals to protect the Omerli watershed and its
reservoir against pollution. This study is hoped to be a model study for the other
watersheds in the vicinity of Istanbul.
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OZET

Her gegen glin kursunun insan ve gevre sagligi Uzerindeki olumsuz etkilerine bir
yenisi eklenmekte ve bu konudaki yayinlar artmaktadir. Bu bakimdan kursun iceren
atiklarin bertarafi oldukga énemli bir konu olup bu tir atiklarin bertarafinda yeni ve ileri
teknikler uygulanmakta, arastiriimaktadir. Katilastirma da kurgun gibi agir metal iceren
tehlikeli atiklarin bertarafinda ABD gibi gelismis Ulkelerde uzun yillardir glivenle kullanilan
bir yontemdir. Bu yontem, zararli bilesenlerin baglayici maddeler ile tutulmasi ve zorlayici
maddelerin varliginda dahi zararl bilesenlerin birakilmamasi esasina dayanmaktadir.

Bu proje calismasi, kursun igeren atiklarin ¢imento ile katilastirilarak bertaraf
edilmelerini konu edinmektedir. Proje, atiklarin igerisinde bulunan kursun miktari ile bu
atiklarin ¢imento ile katilastirimasindan sonra yapilacak mukavemet ve sizabilirlik
deneylerinden elde edilen degerler arasinda tanimlanabilir ve uygulanabilir bir iligki
kurarak kurgun icerikli atik Ureticilerinin 6nemli bir sorununa ¢6zim Uretmeyi
amaglamaktadir. Sonugta proje ile kursun igerikli atik Ureticileri atiklarini katilagtirmak
istediklerinde nasil bir karisim orani kullanmalari gerektigini bulacaklari basit, pratik ve
uygulanabilir bir iliskinin ortaya konulmasi beklenmektedir. Bdylece, kursun igerikli atik
ureticilerinin atiklarini dizenli depo sahasina gondermek veya fabrika icerisindeki kiguk
beton uygulamalarinda kullanmak istediklerinde nasil bir atik/cimento orani
kullanacaklarini bulmalari saglanacaktir.

Proje, kursun iceren atigin su ve ¢imento ile farklh miktarlarda karistiriimasi,
karisimin kaliplara dokulmesi, kaliplarin priz suresinin ardindan mukavemet degerleri icin
basing dayanimi testine tabi tutulmalari, ardindan pargalanarak kursun sizabilirlik
degerlerinin tespiti icin ABD EPA tegkilati Zehirlilik Sizma Karakteristigi Testine (TCLP)
tabi tutulmasi, sonrasinda elde edilen bulgular ile giristeki kursun miktarlari arasinda
tanimlanabilir bir baginti/iliski kurulmasi agamalarindan olusmaktadir.
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SUMMARY

Each passing day new negative effects of lead on health of people and the
environment were come into view and additional publications on this subject are
increasing. In this regard, disposal of such wastes that contain lead is quite an important
issue, and in the disposal of this type of wastes new and advanced techniques are
applied and investigated at the same time. Solidification is the method which has been
applied for a long time in developed countries like the USA for the disposal of hazardous
wastes containing heavy metals such as lead. This method is based on two principles: in
the former the fixing harmful substances through binding agents, and not releasing
harmful components even in the presence of challenging materials in the latter.

This project work deals with the subject of disposal of lead containing wastes
through the process of solidification by mixing them with cement. Project aims at finding
out a solution for the serious problem of lead containing waste producers by establishing
definable and applicable relation between the amount of lead in the wastes and the
values obtained through strength and infiltration experiments after the solidification of
these wastes with cement. As a result of this Project, it is expected that lead containing
waste producers will be able to use a simple, practical and applicable relation that
indicates which mixing ratio is required in case they would like to solidify their wastes.
Thus, which waste/cement ratio will be used in case lead containing waste producers
sends their wastes to sanitary landfill, or which waste/cement ratio for the small concrete
applications in the factory will be determined.

The Project consists of such stages as mixing of lead containing waste with water
and cement in different ratios, casting of mixture, making compressive strength test to
them after setting period to get strength values, then determining the lead infiltration
values after break down, exposing lead containing waste to USEPA Toxicity Leaching
Characteristics Test (TCLP), after that establishing connection/relation by the obtained
data between the lead values in input.
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OZET

Akller artan motorlu tasit taleplerine bagl olarak her gegcen gin artis
gOstermektedir. Akllerin etkin kullanim émru 3-4 yil olmasi nedeniyle yuksek miktarlarda
atik aki olusumu s6z konusu olmaktadir. Bu akulerin icerdigi sivi da asidik 6zellik
gostermekle birlikte 6nemli bir sorun olarak kargimiza gikmaktadir. igerigi nedeniyle
tehlikeli atik sinifina giren bu akilerin bertarafi blyik problem teskil etmektedir. Bu aki
sivilari yuksek oranda safsizlik igerdikleri igin kullanilamayip atiksu olarak kabul
edilmekte ve aritimi i¢in kimyasal yontemler kullaniimaktadir. Yaygin olarak kullanilan
yontem baz ilavesi ile ndtr hale getirme veya kire¢ ilavesi ile kalsiyum sulfat tuzu
olusumudur. Oysa bu ydntemlerin her ikisi de ylksek maliyet ve beraberinde negatif
ciktilar (Kalsiyum sllfat ¢amuru) getirmektedir. Henlz Ulkemizde kullanim alani
bulamamasina ragmen yurtdisinda yaygin olarak kullanilan asit geri kazanim
proseslerinden elektrodiyaliz yontemiyle bu asitlerin geri kazanimi mimkun olabilecektir.
Bu galisma ile blyUk bir problem olarak karsimiza g¢ikan atik asidik suyun geri kazanimi
saglanmis olacak ve ekonomik goétiriden ziyade getiri saglayabilecektir. Calismanin son
kademesinde yapilacak olan ekonomik analiz ile uygulanabilirligi ve sistemin geri
kazanim ile kendini amorti edebilme suresi hesaplanarak degerlendirilecektir.
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Hizli ndfus artigl ve sanayilesmeye paralel olarak olusan kati atik miktari da gtin
gectikge artmaktadir. Yapilan uygulama ve arastirmalarda en ekonomik kati atik bertaraf
metodunun dizenli depolama oldugu belirtimektedir. Dizenli depolama alanlarindan
kaynaklanan en o6nemli kirletici kaynaklardan biri sizinti sularidir. Yuksek Kirletici
konsantrasyonlarina sahip olan sizinti sularinin aritilabilirligi konusunda gun gectikce yeni
calismalar yapilmaktadir. Gun gectikce sikilasan desarj standartlar dikkate alindiginda
sizinti sularinin aritiminda konvansiyonel sistemlerin yeterli olmayacagi gortlmektedir. Bu
calisma kapsaminda mikrofiltrasyon, ultrafiltrasyon, nanofiltrasyon ve ters osmoz
membranlarinin farkli kombinasyonlari kullanilarak istanbul Odayeri depolama alanindan
kaynaklanan sizinti suyunun aritilabilirligi arastirilacaktir. Mikrofiltrasyon ve ultrafiltrasyon
membranlarinin partikiller maddeleri gidererek nacfiltrasyon ve ters osmoz memranlari
icin dn aritma amaciyla kullanimlar gergeklestirilecektir. Calisma sonuglari Ulkemizde
membran teknolojinsin sizinti suyu aritiminda kullanilabilirligini belirleme bakimindan
degerlendirilecektir.

SUMMARY

The amount of solid waste is gradually increasing in parallel with the increasing
world population and industrialization. The present applications and researches indicate
that sanitary landfill is the best economical choice for the solid waste disposal. Leachate
is one of the most important environmental problems of a sanitary landfill and contains
organic and inorganic pollutants with thehigh concentrations. . Hence, the new
researches are currently performed for the leachate treatability before discharge to the
receiving body.. However, conventional treatment systems are not enough to obtain
discharge limits becoming increasingly more stringent for the discharge of leachate. . The
main scope of this study is to investigate treatability of leachate from the istanbul Odayeri
landfill by the membrane processes such as microfiltration, ultrafiltration, nanofiltration
and reverse osmosis. In this study, microfiltration and ultrafiltration membranes will be
used to remove large particles from leachate as a pretreatment steps before nanofiltration
and reverse osmosis membranes. The usability of membrane processes for the leachate
treatment will be evaluated with the observed results of this study.
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Dinyada artan nlfus, refah dlizeyi ve sanayilesmeye paralel olarak olusan kati
atik miktarlari hizla artmaktadir. Kati atiklarin bertarafi, gelismis Ulkelerde teknik
standartlara uygun bir sekilde yapilmaktadir. Oysa gelismekte olan birgok Ulkede kati
atiklarin toplanmasi, tasinmasi ve bertarafi konusunda sorunlar yagsanmaktadir.
Uygulamalar ve arastirmacilarin yaptiklari ¢calismalar neticesinde evsel kati katiklar igin
en ekonomik bertaraf metodunun dizenli depolama oldugu belirtiimektedir. Kati atik
dizenli depo sahalarinda en énemli problemlerden biri kati atik sizinti sularidir. Avrupa
birligi uyum surecinde ekonomik olmasi agisindan Ulkemizde bir¢cok sehirde yeni depo
sahalari inga edilmektedir. Mevcut tesislerin her birinde farkli sizinti suyu aritma
konfiglrasyonlari kullaniimaktadir. Béyle dnemli bir yatirimin yapilmasi asamasinda yeni
teknolojilerin de Ulkemizde kullanilabilirliginin belilenmesi 6énem arz etmektedir. Bu
calisma kapsaminda da batik membran kullanilarak istanbul Odayeri Sizinti sularinin
antilabilirligi  ve tekrar kullanilabilirligi arastirilacaktir. Calisma sonugclari, batik
membranlarin Ulkemizde mevcut aritma sistemlerine ekonomik ve aritma Kkalitesi
acisindan kullanilabilirigi agisindan degerlendirilecektir.

SUMMARY

The amount of solid waste is rapidly increasing in parallel with increasing world
population, industrialization and prosperity level. Solid waste disposal in developed
countries are in accordance to the technical standards of landfill. However, many
developing countries have a lot of problems on solid waste collection, transportation and
disposal. Sanitary landfill is the best choice for waste disposal due to the reason for an
economical option when considered recently conducted research and application. Landfill
leachate is one of the most important problems for this sites. Many cities in our country
are building new storage areas for the Euroean Union preparatory process. The different
configurations are used for the treatment of leachate from each of existing landfill site.
The use of new advanced technologies such as membrane systems is so important for
such an major investment in our country. Within the scope of this study, it will be focused
on using a submerged membrane sytems for treatment and reuse of landfill leachate from
Istanbul Odayeri landfill and observed results will be evaluated in terms of usability and
economically.
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OZET

Dioksin/furan bilegikleri ve diger kalici organik Kkirleticiler yakma tesislerinin
isletiimesinde gevresel boyut agisindan en kritik parametrelerdir. Bu kirleticilerin her turlU
proses sartlarinda kontrol altinda tutulmasi, atmosfere salinmamasi ve ilgili
yonetmeliklerde en dlslk desarj limitleri ile kontrol edilmesi konunun énemini tim
acikligiyla ortaya koymaktadir.

Yapilmasi planlanan bu projede galismalarin yapilacagi tam élgekli ISTAC Tibbi
Atik Yakma Tesisi'nde dioksin/furan kontrold icin aktif karbon enjeksiyon ydntemi
kullanilmaktadir. Bunun yaninda tesiste zaman zaman yapilan dioksin/furan emisyon
olcimlerinde ¢ok degdisken degerler ortaya ¢ikmaktadir. Bu g¢alismada ilk olarak, mevcut
proses gartlarinda olusan dioksin/furan emisyonu ve giderilmesi icin gereken optimum
adsorbant miktari belirlenecektir. ikinci olarak déner firin ve 2. yanma odasindaki sicaklik
degdisiminin  dioksin/furan bilegiklerinin olusumu ve giderimi Uzerindeki etkileri
arastirilacaktir. Uglincli olarak dioksin/furan inhibitérlerinden biri olarak bilinen Urenin
baca gazinda PCDD/F olusumu Uzerindeki etkisi arastirilacaktir. Ayni zamanda Urenin
ugucu kil partikilleri yizeyinde meydana gelen PCDD/F inhibisyonunu arastirmak igin
boylerden alinacak ugucu killer ve firn alt kilinde dioksin/furan analizi yapilacaktir.
Dioksin/furan bilesikleri ile birlikte dioksin benzeri poliklorlubifenillerin de (PCB)
konsantrasyonu belirlenecektir. Elde edilecek sonuglarin kurulmasi planlanan yakma
tesislerinin  ve dioksin/furan kontrol Unitelerinin  dizayninda faydali olmasi
distniUlmektedir.
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SUMMARY

Dioxin/furan and other persistent organic pollutants are the most critical
environmental parameters in waste incineration plants and should therefore be handled
with atmost care in all operation conditions.

In this study, all sampling will be carried out in the istanbul (ISTAC) Medical
Waste Incineration Plant. There is a constant dosing equipment installed on the
discharge waste gas pipe of the rotary kiln. Dosing amount was determined without any
knowledge representing the process conditions. Therefore any change in the process
conditions is not tolerated by the dosing equipment and may possibly cause intermittent
dioxin emissions. An elaborate dosing determination is planned in this Project to
represent the usual operation conditions and the a research will be carried out for the
possible effects of chlorine inputs to the incineration plant. Beside these, the effect of
urea on PCDD/F formation in a full scale plant will be investigated by injecting urea in a
flue gas different concentrations and determined dioxin/furan homologs on boiler fly ash
and furnace bottom ash. Dioxin/furan as well as dioxin-like PCB concentration will be
determined. The results obtained though to be useful design of incinerators and
dioxin/furan control units.
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OZET

19. yuzyilin sonlarinda sanayi devrimi ile birlikte yanma kaynakli hava kirliliginde
onemli derecede artis gergeklesmistir. Atmosferde bulunan bu kirleticilerin en
onemlilerinden biri de partikiler maddelerdir (PM). PM’in 15131 sacip gdrunebilirligin
azalmasi, solunumda alveollerden vicuda girerek akcigerde zararh tesirleri bulunmasi
gibi olumsuz etkileri vardir. Bu tesirlerin miktarinda en édnemli parametre ise PM ebadidir.
Oyle ki 10 mikrondan daha kiclik captaki partikiillerin (PM10) solunum sistemine
girebilecek boyuttaki partikuller olup insan sagligi agisindan tesirleri daha fazladir. Yine
PM10 kapsami igine yer alan 2.5 mikrometreden kiguk partikiller (PM2.5) de akcigerlere
kadar inebilip ciddi solunum yolu hastaliklarina sebep olabilen toz fraksiyonudur. Bu
sebeple hava kirliliginin yogun yasandigi yerlerde havada bulunan PM’in hangi ebatlar
arasinda dagilminin  fazla oldugu bilinmesi, bu partiklllerin saglik ac¢indan
degerlendirmesinin yapilabilmesi i¢in elzem olmaktadir. Zaten son yillarda dinyada ve
Ulkemizde de havada bulunabilecek toplam toz konsantrasyonu yerine, saglik agisindan
¢ok daha 6nemli olan solunabilir toz (PM10) konsantrasyonu Uzerinde durulmakta ve toz
icin var olan hava kalitesi standartlar “toplam toz” yerine “solunabilir tozu” ifade eden
PM10 konsantrasyonu olarak ifade edilme yoluna gidilmektedir.

Yapiimasi planlanan c¢alismada atmosferik partikiler madde &rnekleyici
kullanilarak Yildiz Teknik Universitesi Davutpasa kampusiinde riizgar esme yéniine bagli
olarak secimli toz O&rnekleme islemi gerceklestirilerek PM2,5 ve PM10 toz
konsantrasyonlari tayin edilecektir. Yapilacak ydn secimli o6rnekleme ile kampus
cevresindeki sanayi tesislerinin kampus havasi Uzerinde muhtemel kirlilik potansiyelleri
arastirilacaktir. Projenin daha sonraki asamalarinda ise bu partiklller Gzerinde bulunmasi
muhtemel agdir metallerin analizinin yapilmasi ve yine bu partikiller Gzerinde olabilecek
muhtemel alfa, beta gama isimalarinin arastiriimasi amaglanmaktadir.

Projenin basarili bir sekilde sonuglanmasiyla; kentsel alanlarda bilhassa endustri
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kaynakli tesislerden kaynaklanan solunabilir partikdller filtre Uzerinde toplanip, hava
kalitesinin partikiler madde cinsinden incelenmesi bakimindan veri elde edilmis olacaktir.
Ayni zamanda kampls civar bdlgesinden atmosfer tasinimi ile kampds igine taginan
partikiler maddelerde radyoaktif kirliligin boyutlari belirlenmis olacaktir. Kentsel
bolgelerde partikdl kirliliginin daha detayli incelenmesi icin veri altyapisi olusturulacak ve
yerel yonetimlerin Gzerinde durmasi gereken hususlar ortaya konacaktir.

SUMMARY

At the end of the 19th century, air pollution due to combustion processes has
increased importantly by the industrial revolution. One of the most important pollutants
which are present in the atmosphere is particulate matter (PM). PM has many
disadvantages like scattering of light and decrease in the visibility,
adverse effects on lungs by entrance through alveolies during inhalation. Obe of the most
important parameters that affects human health is the PM size (aerodynamic diameter)
that is less than 10 micrometer. For that reason, size distribution of particulate matters in
the inhaled air has to be known in order to more precisely investigate the health effects.

In this study, it is aimed to determine the inhalable particulate matter which have
aerodynamic diameters below 2,5 micronmeters and 10 micronmeters. Those collected
particulate matter would express the cumulative mass fraction of two different
segregation. Potential health effects of those sized particulate matter would be evaluated.
In the future part of this project, determination of heavy metals that may be present on
particulates is also aimed for the best analysis of the results for health effects.
Furthermore, investigation of potential alpha, beta and gamma radiation on those
collected particulate matters is aimed.

After the accomplishment of this study, cumulative PM10 and PM2,5 particles
would be collected on different filters. At the same time, amount of radiactive pollution
coluld be evaluated which is transported by air to the campus area. Following this, a
database will be built up for the future evaluations in terms of health effects based on
particulate matter in urban areas.
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Proje No: 2010-05-03-DOP01

GOKLU ALGILAMA SISTEMLERI (LIDAR, SAYISAL KAMERA, GPS/IMU) ILE ELDE
EDILEN VERILER YARDIMIYLA OZNITELIK BILGILERININ (BINA, BITKi ORTUSU)
GIKARIMI

Dog¢. Dr. Naci YASTIKLI
Doktora Ogrencisi Melis UZAR

Insaat Fakiiltesi, Harita Miihendisligi BSlimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Lazer tarama teknolojisi (LiDAR) ile yeryuzeyine iliskin 3B (X,Y,Z) nokta bulutunu
ve “intensity” goérintl yiksek dogruluklu bir sekilde elde edilmektedir. Sayisal kameralar
sagladiklari renkli ve yapay renkli gérintiler ile fotogrametrik Gretimde yeni olanaklar
saglamaktadir. LiDAR, Sayisal Kamera ve GPS/IMUdan olugsan c¢oklu algilama
sistemleri, sagladiyi otomasyon imkanlari yaninda bu sistemin sagladigi verilerle
otomatik nesne ¢ikariminda da gincel bir arastirma konusudur.

Bu projede, LIDAR, Sayisal Kamera ve GPS/IMUdan olugan coklu algilama
sistemi verileri kullanilarak bina ve bitki 6rtisi gibi objelerin ¢ikarimi yapilacaktir. Bina,
bitki o6rtisi gibi hedef siniflarin  6znitelik bilgilerinin  ¢gikariminda nesne tabanli
segmentasyon, gruplama, bulanik mantik ile siniflandirma ve sayisal gorinti isleme
teknikleri kullanilacaktir. Ulkemizde heniiz LIDAR ugusu gergeklestiriimediginden,
Amerika’da NSF sponsorlujunda, Ohio State Universitesi (OSU) ve USGS ortak
calismasinin sonucunda elde edilen veriler bu arastirmada kullanilacaktir. Oznitelik
bilgilerinin ¢ikariminda, sayisal goérintu islemede kullanilan filtreleme, kenar yakalama,
gurdltd giderme, karisan siniflarin iyilestirilmesi gibi bir cok yontem test edilecektir. Elde
edilen sonuglarin analizi sonucunda en uygun yaklasim belilenecek ve geometri ve
batlnlik agisindan dogrulugu test edilecektir.
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SUMMARY

3D point cloud of terrain surface and intensity image are optained with high
accuracy using Laser Scanning Technology (LiDAR). Digital cameras gives us new
opportunities in photogrammetric production which supply RGB and color infrared
images. Multi Sensor System include LiDAR, Digital Camera, GPS/IMU is also popular
research subject in automatic feature extraction in addition to automation possibilities.

In this project, extraction of building and vegetation will be made using the data
from Multi Sensor System include LiDAR, Digital Camera, GPS/IMU. The object object-
oriented segmentation, Fuzzy Logic classification and digitial image processing technics
will be used for feature extraction. The data set from (NSF) sponsored project from OSU
and USGS will be used since LiDAR data set is not available in our country. The digital
image processing techniques such as filtering, edge detection, remove noise and
enhancement for mixture classes will be tested for feature extraction. The most suitable
approach for feature extraction will be investigated and results will be tested for geometric
quality and completeness and correctness.
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Proje No: 2010-05-03-KAP01

TARIHi YAPILARIN FOTOGRAMETRIK BELGELEME VE DEFORMASYON
ANALIZINDE SAYISAL VE TERMAL KAMERALARIN KULLANIMI

Dog. Dr. Naci YASTIKLI
Yrd. Dog. Dr. Abdullah BAL, Doktora Ogrencisi Melis UZAR, Mih. Eda SOYLU, Ars. Gor.
Semih DING, Ars. Gor. Melis UZAR

Insaat Fakiiltesi, Harita Miihendisligi BSlimdi

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Son yillarda sayisal ve termal infrared kameralar tarihi ve kdltlrel yapilarin
fotogrametrik yontemle belgelenmesi ile, tarihi vyapilar, koépru ve viyadiklerin
deformasyonlarin belilenmesi gibi farkli arastirmalarda kullaniimaktadir. Sayisal
kameralar yuksek c¢ozinurlUkleri ve sagladiklari otomasyon imkanlari ile sayisal
fotogrametri ile belgeleme ydnteminde oldukga popular haline gelmistir. Termal kameralar
ise, sayisal kameralar ile gorindr boélgede kaydedilen gérintllerde analizi mimkin
olmayan deformasyonlar, farkli doku ve yapilarin belirenmesi ve belgelenmesinde yeni
olanaklar saglamaktadir. Sayisal ve termal kameralar ile elde edilen goéruntuler
kullanilarak fotogrametrik belgeleme ve deformasyon analizi yapilabilmesi i¢cin geometrik
kamera kalibrasyonun yapilmasi elzemdir.

Bu proje ile, fotogrametri laboratuarinda bir test alani olusturulacak ve sayisal
kameralar ve termal kameralarin geometrik kalibrasyonu test alani yardimiyla
yapilacaktir. Sonrasinda kalibre edilmis kameralarin birlikte kullanimi ile tarihi ve kultirel
yapilarin goérintr ve termal bolgedeki deformasyon analizi, goérintli siniflandirma,
segmentasyon islemleri ile gerceklestirilecek ve fotogrametrik belgelenmesi yapilacaktir.
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SUMMARY

In the recent years, the digital (visual) and thermal infrared cameras have
provided powerful tools for photogrammetric documentation of cultural and historical
buildings, deformation analysis of historical buildings and bridges in different
investigations.  Digital cameras became very popular with their high resolution and
automation possibilities in digital photogrammetric documentation. The thermal infrared
camera gives us new possibilities for deformation and texture analysis of buildings and
documentation studies which is not possible in visual part of electromagnetic spectrum.
The geometric camera calibration should be made for photogrammetric documentation
and deformation analysis using images from the digital and thermal infrared cameras.

In this project, the test side will be designed at photogrammetry laboratory and
the geometric calibration of he digital (visual) and thermal infrared cameras will be made
with designed test side. The deformation and texture analysis of cultural and historical
buildings will be made with image classification and segmentation techniques and
photogrammetric documentation will be performed by combine use of calibrated digital
and thermal infrared cameras.
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Proje No: 2010-06-01-KAP01

KRENLERDE HAREKETITi VE SALINIMLI YUKLERIN KUVVET GERi BESLEMELI
KONTROLU VE SiSMiK ETKILERE MARUZ KRENLERIN DINAMIK
DAVRANISLARININ VE STABILITESININ INCELENMESI

Yrd. Dog. Dr. Ahmet SAGIRLI )
Ars. Gor. Utku BUYUKSAHIN, Ars. Gor. C. Oktay AZELOGLU

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

1.a. Bu calismada, hareketli ve salinimli yukler icin kuvvet geri beslemeli konum
kontroll gergeklestirilecektir. Bu amacla dncelikle bir képrulu kren igin dinamik model
olusturulacaktir. Calismada o6nce tim kren sisteminin kinematik denklemleri elde
edilecek, ardindan kinematik denklemler yardimiyla sistemin dinamik modeli
olusturulacaktir. Modelleme yontemi olarak Bond graph yontemi kullanilacak, olusturulan
matematik model yardimiyla sistemin simulasyonlari gercgeklestirilecek ve fiziksel model
Uzerinde deneysel calismalar yurutilecektir. Yapilacak teorik ve deneysel g¢alismalarda
Ozellikle halat boyuna bagli olarak salinim frekansindaki degisimin kontrolcl performansi
Uzerindeki etkisi arastirilacak, ayrica yikin konumuna ait veriler gérintu isleme yontemi
ile incelenerek, goérintl isleme yoénteminin yikin konumunu belirlemedeki performansi
gbzlemlenecektir.

1.b. Son yillarda depremler énceki ylzyillara oranla daha blylk can kayiplarina
ve maddi hasarlara neden olmaktadir. Krenler ince ve narin yapilar olarak sismik
hareketlerden etkilenmektedirler. Ozellikle yilksek kapasiteli krenlerin depremde hasar
gbrmesi insan kayiplariyla beraber blylk ekonomik kayiplar da dogurmaktadir.
Dolayisiyla krenlerin deprem esnasindaki davraniglarinin tesbit edilmesi ve buna uygun
olarak cesitli konstriktif tedbirlerin alinmasi ve aktif — pasif kontrolcllerle depreme karsi
stabilitelerinin saglanmasi gerekmektedir. Bu calismada, literatirdeki bu ihtiyag g6z
ondne alinarak krenlerin deprem etkisi altindaki dinamik davraniglari ve stabilitesi
incelenecektir. Calismada dnce krenin fiziksel modeli olusturulacak, tim kren sisteminin
kinematik denklemleri elde edilecek, ardindan kinematik denklemler yardimiyla sistemin
dinamik modeli olusturulacaktir. Modelleme ydntemi olarak Bond graph yontemi
kullanilacak, olusturulan matematik model yardimiyla krenin ve arabanin gesitli durumlari
ve yukll/ydksiz durumlar gibi gesitli senaryolar icin similasyonlar gergeklestirilerek
krenlerin deprem etkisi altindaki stabilitesi incelenecek ve olusturulan fiziksel model
deprem tablasi Uzerinde testlere tabi tutularak deneysel ¢alismalar yurGtilecektir. Yapilan
bu calismalar gerek literatirdeki gerekse de standartlardaki (TS, EN, FEM, DIN vb...)
bosluklarin gideriimesine temel teskil edecek sonuglar elde edilmesine katkida
bulunacaktir.
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SUMMARY

1.a. In this study, position control with force feedback of a swaying and moving
load will be done. The dynamic model of the overhead crane will be built. All the crane
system’s kinematic equations will be obtained. By the help of kinematic equations, the
dynamic model will be built with Bond Graph modeling system. With the mathematical
model, the simulations will be done. The study will be held both with theoretical and
experimental studies, especially concerned on swing angles. And the position data
feedback of the load will be continuously obtained with image processing in order to
minimize the sway angles of the load.

1.b. In last years, the earthquakes cause more human deaths and damages than
former centuries. Cranes are slim constructions and they are effected with seismic
movements. Especially high capacity cranes which damaged in earthquake cause human
deaths and huge economical losts. Consequently behavior of cranes during an
earthquake are determined and constructive precautions must be taken and stability
against earthquake with active and passive controller must be done. In this study; this
necessity in literature is considered and dynamic behavior and stability of Cranes
affected with earthquake will be researched. Firstly, physical model of crane will be
constructed, than will be obtained kinematic equation of all crane system. And than the
dynamic model of systems with kinematic equations will be built up. Bond Graph
modeling will be used. Simulations will be realized for scenarios of loaded and unloaded
situations of crane and car. Crane’s stability with earthquake effect will be investigated
and physical model will be tested on shaking table. These studies will fill the deficiency in
literature and standards(TS, EN, FEM, DIN etc...).
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Proje No: 2010-06-04-KAP01

YUMUSAK KALIPLAMA TEKNIGIi ILE ALUMINA ESASLI MiKRO PARGALARIN
URETIMi VE ENDUSTRIYEL UYGULAMALARI

Dog. Dr. Deniz UZUNSOY
Dog. Dr. Afife Binnaz HAZAR YORUG, Prof. Dr. Anmet KOYUN, Doktora Ogrencisi Haluk
AGUSTOS, Dog. Dr. Abdilkadir YAVUZ, Mih. Yeliz KOCA

Makine Fakdiltesi, Mekatronik Mihendisligi Bélimui

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Mihendislik parga boyutlarinin kiigilmesi ( minyattirlesme) elektronik paketleme,
otomotiv, sensor, biyomedikal gibi hemen hemen tim endUstrilerde giderek artan bir ilgi
alani uyandirmaktadir. Muhendislik uygulamalarinda kullanilan pargalarin boyutlari
gitgide kugultrken ayni zamanda da fonksiyonelliklerinde de artis gézlenmektedir. Mikro
parca Uretiminde yontem segiminde dikkat edilecek énemli bir husus yéntemin maliyet
etkili ve ylksek hacim oranlarinda Uretime olanak taniyor olmasidir. Ginimuzde mikron-
Olcek parga Uretiminde kullanilan temel tekniklerden biri mikro enjeksiyon kaliplamadir.
Bu teknik polimer endustrisinde basari ile uygulanan bir ydntemdir. Son on yildir, mikro
parcalarin metal ve seramikten mikro toz enjeksiyon kaliplama (p-PIM) ile Uretimi
konusunda buyuk ilerleme kaydedilmistir. Bu calismada bu yénteme alternatif 6zellikle
seramik endustrisinde yaygin olarak kullanilan yumusak kaliplama teknigi ile mikron
Olcekli parga Uretimi gerceklestiriimeye calisilacak ve elde edilen pargalarin 6zellikleri
detayl olarak incelenecektir.

SUMMARY

Miniaturisation is becoming growing interest in nearly all industries including
automotive, sensors, electronic packing, biomedical applications. Components are
becoming smaller and smaller but at the same time, they take over more and more
functions. Increasing miniaturisation and functionality has accompanied by cost-effective
manufacturing and high production volumes. Micro injection moulding process has been
applied successfully to polymers industries. In the last few decade, much progress can be
seen for series production of micro components out of metals and ceramics by micro
powder injection moulding (U-PIM). In this study, soft molding technique which has great
application in ceramic industry will be used for micron-scaled parts production as an
alternative to y-PIM and the properties of the component will be investigated in detail.
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Proje No: 2010-06-04-KAP02

ViSKOELASTiK IV_I_A_LZEMELERiN MEl_(ANiK TEST KARAKTERISTIKLERININ
GORUNTU iSLEME METODU ILE CIKARILMASI VE TERMAL
KARAKTERIZASYONLA iLISKILENDIRILMESI

Prof. Dr. Ahmet KOYUN
Dog. Dr. Afife Binnaz HAZAR YORUG, Yrd. Dog. Dr. Tamer KEPCELER, Dog. Dr. Deniz
UZUNSOY, Ars. Gér. Utku BUYUKSAHIN, Miih. Anmet KIRLI, Miih. Nurullah TURGUT,
Yiiksek Lisans Ogrencisi Sinem BENLIOGLU

Makine Fakdiltesi, Mekatronik Mihendisligi Bolimui

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Viskoelastik malzemeler cekme testlerinde diger malzemelere oranti olarak daha
cok uzarlar. Viskoelastik malzemelerin uzamasi esnasinda uzama bdlgelerinde malzeme
sicakhdinin gcekme hizina bagli olarak ¢cekme testi boyunca degistigi gozlenmektedir.
Fakat bu sicaklik degisimleri ile gerilme dagilimi, Smur veya vizkoelastik teori arasinda bu
iliskiye ait calismalara kaynaklarda pek rastlanmamaktadir. Bu degisimi test boyunca
gbzleyebilecek goérintli isleme teknolojisine dayali herhangi bir donanim da
bulunmamaktadir. Oysa gorintl isleme teknolojileri tUm muhendislik alanlarina girmeye
devam etmektedir.

Bu calismada c¢ekme ve darbe testi slrecinde gorintl isleme teknolgjisi
kullanilarak termal kamera goérintdleri isleme ve Ust Uste 6rtme metodu ile gerilme hatlari
ve gerilme hatlari arasindaki iligskiler ¢ikarilacaktir. Calisma farkli ¢cekme hizlarinda ve
farkli malzemelerde tekrarlanarak istatistiksel sonuglara ulagilacaktir. Elde edilen
sonuclardan, plastik malzemelerin davranislarini tanimlayan vizkoelastiklik, dmur ve
gerilim ifadelerindeki degiskenlere ulasiimaya calisilacaktir.

Buna paralel olarak ulkemizde ilk olarak ¢ekme test cihazlari igin kullanilabilecek
ve yine goruntl isleme teknolojisini kullanan video ekstansiyometre tasarlanip
Uretilecektir. Uzama degerleri bdylece ¢ok daha hassas bi¢cimde nokta takip metoduyla
belirlenecektir.

Goruntd  igleme teknigi kullanilarak elde edilen deneysel goéruntllerin
degerlendiriimesi metodunun c¢ikariimasi yaninda deneylerde kullanilan plastik
malzemelerin termal analizleri de yapilacaktir. Termal Analizler merkez laboratuarda
kurulan termal analiz laboratuarinda yapilacaktir. Bu analizler TG/DTA, FTIR, Reometre
ve GPC cihazlarinda yapilacaktir. Ayni numunelerin DMA analizleri de yapilacaktir. Elde
edilen tim veriler dmur gerilim denklemlerindeki degiskenleri belirlemekte kullanilacak ve
bdylece bir ya da birkag kisa vadeli test kullanilarak isleme alinacak bir plastik
hammaddenin hizli bigimde tanimlanabilecedi bir teorik ve uygulama alt yapisi
olusturulacaktir. Orneklemelerde HDPE 100 ve PPRC malzemeler kullanilacaktir.
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SUMMARY

Viscoelastic materials show more elongation than the other materials according
to the tensile test. During the elongation of the viscoelastic materials, it is observed that
the temperature of the materials at the tensile test had changed depending on the tensile
rate. However, there is not enough information about the relationship between
temperature change and stress gradient in the literature On the other hand evaluation
technique is becoming more and more important in all enginnering areas.

In this study, the stress lines will be investigated using thermal camera, image
processing and image overlaping methods during tensile test and impact test. The data
will be evaluated statistically at different tensile rates and different materials. The
variables for viscoelastisity, life and stress terms which describe the behaviour of
materials will be achieved from these results.

Parallel to this study, video extansiometer that uses the image processing
technology will be designed and produced for tensile test devices in our country for the
first time. Thus, elongation data will be determined more sensitively with point tracking
method.

Besides the evaluation method of experimental image thermal analysis of plastic
materials that are will also be carried out. Thermal analysis will be applied in Thermal
Analysis Laboratory at YTU Central Laboratory. This analysis will be conducted using
TG/DTA, FTIR, Rheometer and GPC techniques. The Dynamic Mechanical Analyses
(DMA) of the samples will be done as well. All obtained datas will be used to determine
the variables at life and stress equations and a theorical background will be developed to
define the properties of a plastic material rapidly using a few tests. In the experimental
studies, HDPE 100 and PPRC will be used.
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Proje No: 2010-07-01-GEP01

_GIDA _ENDUSTRiSi ATIGINQAN QRETiL_EN AKTIF KARBON iLE SULU
COZELTILERDEN ARSENIK GIDERILMESI: PRQSES_PARAMETRELERiNiN
OPTIMIZASYONU, ADSORPSIYONUN DENGE VE KINETIK AGIDAN INCELENMESI

_ Dr. Dilek DURANOGLU
Prof. Dr. Ulker BEKER, Ars. Gor. Korkut ACIKALIN

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Nufusun hizla artmasi ve yaygin endustriyel kullanim sebebiyle hizla tlikenen su
kaynaklari, mevcut kaynaklarin verimli bir bicimde kullanimini ve kirlenmis sularin
aritilarak tekrar kullanima hazir hale getiriimesini son derece 6nemli bir konu haline
getirmisgtir.

Endustriyel atik sularda bulunan ve yer alti sularinda da dogal olarak bulunabilen
arsenik, icme sularini tehdit eden en dnemli kirlilik parametrelerinden birisidir. Toksik bir
madde olan arsenik, belirlenen limitlerin Gzerinde alindiginda insan sagdlhig Gzerinde yikici
etkiler gostermekte ve o6limlere yol agabilmektedir. Bu sebeple, arsenik giderimi,
dinyadaki birgok Ulkede ve 6zellikle son yillarda Ulkemizde 6nemli bir gindem maddesi
olusturmaktadir.

Proje kapsaminda, gida endustrisinin bir atigi olan seftali c¢ekirdeklerinden
Uretilen aktif karbon kullanilarak sulardan arsenik giderilecektir. Bu amacla, farkl
deneysel sartlarda calisilarak adsorpsiyon parametrelerinin optimize edilmesi, denge
kapasitelerinin belilenmesi, kinetik modellerin turetiimesi ve proses ile ilgili enerji
hesaplamalarinin yapilmasi planlanmaktadir. Yapilacak projeyle ucuz, ¢evre dostu, kolay
ve bol miktarda Uretilebilen aktif karbon kullanilarak insan saghgdini tehdit eden arsenigin
gideriimesinin  yani sira gida endustrisinin  atiklarinin  da  degerlendiriimesi
hedeflenmektedir.
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SUMMARY

Rapidly diminishing water sources caused by growing population and wide
industrial usage has necessitated the efficient usage of existing sources and treatment of
contaminated waters extensively.

One of the most important pollution parameter in some industrial waste water and
drinking water is arsenic contamination. Arsenic, a highly toxic chemical, is destructive for
human health and may cause death when taken above the determined limits. Therefore,
great attention is paid on arsenic removal in many countries and in Turkey especially in
last years.

Within this project, removal of arsenic by using activated carbon produced from
peach stones which are wastes of food industry will be held. Thus, it is planned to
optimize the adsorption parameters, to determine the equilibrium capacities, to derive the
kinetic models and to calculate the energy requirements by carrying out the experiments
under different conditions. The project to be done clearly aims the evaluation of wastes
from food industry as well as the removal of health hazardoeus chemical arsenic by using
activated carbon which is cheap, environmentally friendly, readily and abundantly
producible.
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Proje No: 2010-07-01-KAP01

ATIK SULARDAKI AGIR I_VIETALLERi_N ADS_ORPSiYONU iCIN KiL-DEMIR OKSIT
MANYETIK KOMPOZITLERININ HAZIRLANMASI

Yrd. Dog. Dr. Yasemen KALPAKLI
Dog. Dr. Ayfer SARAC, Dog. Dr. Mesut AKGUN, Yrd. Dog. Dr. inci SALT, Dog. Dr. Orhan
KAMER, Ars. Gor. Hasan GOKCE, Yuksek Lisans Ogrencisi Eda ATALAY

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15
OZET

Hizla artan dinya ndfusu ve gelisen endustri, beraberinde artan cevre
sorunlarini da getirmektedir. Cevre kirliligine neden olan ve ¢6zim bekleyen sorunlarin
basinda atik su kirliligi gelmektedir. Endustri atik sularinda, ¢evre igin buyuk tehdit
olusturan agir metal kirliligi blylik dnem tasimaktadir. insan tarafindan besin, su ve hava
yoluyla alinan agir metaller canli sagligini ciddi bir bicimde etkilemekte, hatta éltimlere yol
acgabilmektedir.

Dunya genelinde ve Ulkemiz sinirlarinda EPA, EU, US, SKKY gibi kuruluslarin su
kaynaklari ve endustriyel faaliyet atiksularinin agir metal igeridi icin getirmis olduklari
standartlar mevcuttur.

Endustriyel atiksular fiziksel, biyolojik ve kimysal ydntemlerle istenilen
standartlara indirilebilir. Agir metal giderim ydntemlerinden biri de adsorpsiyondur.
Adsorpsiyon yonteminde aktif karbon cok yilksek verim elde edilen bir adsorbent
olmasina ragmen maliyetinin ylksek olmasi daha ucuz adsorbentlerin arastiriimasina
neden olmustur.

Bu adsorbanlardan bir kil minerali olarak bentonit, disik maliyeti, fiziksel ve

kimyasal Ozellikleri ile sivi atiklardan organik ve inorganik iyonlarin uzaklastiriimasindaki
uygunlugu sayesinde arastirmacilarin ilgisini ¢ekmistir. Bentonitin  6zelliklerinin
gelistirilerek daha iyi adsorpsiyon kapasitesine sahip olmasi igin farkli agirlik oranlari ve
farkli sicakliklarda bentonit-demir oksit kompozitleri hazirlanabilmektedir.
Bu calismanin amaci; magnetik 6zellikli partiktllerin 20pum tane boyutundaki inorganik
tasiyici (Bentonit) iskelet Uzerine ¢oktirdlerek kil demir oksit magnetik kompozitlerinin
Uretiimesi ve sularin inorganik kirliliklerden aritiimasi igslemlerinde uygulanmasidir. Bu
amacla galisma: (a) magnetik 6zellikli demir oksit sorbentlerin Uretiimesi ve karakterize
edilmesi, (b) literatir incelemesi dogrultusunda secilen oranlarda hazirlanan Kil-
Bentonit/demir oksit kompozitlerinin Uretiimesi ve karakterize edilerek optimum Kil-
Bentonit/demir oksit oraninin belirlenmesi (c) su teknolojisindeki inorganik kirleticilerden
olan agir metallerin 6zellikle Cu+2 ve Pb+2 gideriimesi amaciyla Uretilen sorbentlerin
deneysel olarak giderme islemlerinde incelenmesi ve (d) kesikli ¢alisma ydnteminin
kullanildidi sorpsiyon calismalari igin ilgili izoterm modellerinin incelenerek uygun olan
izoterm modeli istatistiksel yontemlerle belilenmesi ve izoterm modeli 6nerilmesi
asamalarini kapsayacaktir.

85



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

Rapidly increasing world population and developing industry brings about
environmental problems. The leading problem which causes environmental pollution and
waits to be solved is waste water pollution. Heavy metal pollution which poses a threat for
environment has a great importance among industrial waste water. Heavy metals which
are in taken via food, water and air by human influences human health seriously even
may cause death.

Among the world and in our country there are standards for heavy metal content
in water sources and industrial activity waste water, brought by institutions such as EPA,
EU, US, SKKY.

Industrial waste water can be reduced to intended standards with physical,
biological and chemical methods. One of the heavy metal removal methods is
absorption. In absorption method, although the active carbon is high-yielding absorbent,
cheaper absorbents are searched since the cost of it is too expensive.

Of these absorbents, bentonit which is a clay mineral, draws researchers
attraction because of its low cost, and its suitability of removal organic and inorganic ions
from fluid waste due to its physical and chemical characteristics. Bentonite-iron oxide
composites can be prepared in different masses and different temperatures for them to
have better absorption quality by improving the characteristics of bentonite.

The aim of this study is to produce clay iron oxide magnetic composites by
precipitating magnetic featured particles on 20um pieces dimension inorganic support
(bentonite) frame and to use them in the refinement applications of water from inorganic
pollution. For this the study will include: (a) the production and characterization of iron
oxide sorbents of magnetic features, (b) the production of clay-bentonite / iron oxide
composites prepared in rates chosen through literature observation and the detection of
optimum clay-bentonite / iron oxide rate by characterization (c) the experimental
observation of sorbents produced in the aim of removing heavy metals which are
inorganic pollutants in water technology, especially Cu+2 and Pb+2 in removing
processes and (d) the detection of suitable isotherm model with statistical methods by
observing related isotherm model for sorption studies in which batch...
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Proje No: 2010-07-01-KAP02

MANYETIK NANOPARTIKUL iLI_E YUZEY (")ZVELLiKLERi G_ELisTiRiLE_N
ADSORBANLA SULU GOZELTILERDEN AGIR METAL GIDERILMESI

Prof. Dr. Ulker BEKER
Dr. Dilek DURANOGLU, Yrd. Dog. Dr. Seyfullah KEYF, Doktora Ogrencisi Ash Ozge
AVCI, Yiik. Mih. Esra BILGIN SIMSEK, Mih. Hanife AKYILDIZ, Miih. ismet Gill KAYA,
Miih. Zeynep UNAL, Miih. Recep AKAY, Mih. Volkan ACIKGOZ, Ars. Gér. Korkut
ACIKALIN

Kimya - Metalurji Fakliltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2013-05-15

OZET

Tdm endlstri kollari, insanoglu icin bir yandan onun gerekli ihtiya¢c maddelerini
Uretirken diger taraftan yine onun icin ¢ok 6nemli yasamsal gereksinim olan su
kaynaklarini kirleterek, ¢evre icin en blylk zararli kirlilik kaynag haline getirir. Bu
nedenle bu dogal kaynadin yeniden kullanimi igin sularin aritiminda kullanilacak
maddelerin etkin ve ucuz bir sekilde Uretiimesi gereklidir. Toprak ve suyun c¢esitli amaglar
icin kullanim doéngulstnde organik ve inorganik kimyasallarin etkisiyle bozulan su
kalitesinin iyilestiriimesi gittikge artan bir énem kazanmaktadir. Atik sularda, genis pH
araliginda hem cevre ve hem de insanoglu i¢in potansiyel bir kansorejen madde kaynagi
olan agir metal gideriimesi genel olarak; kompleks olusturan maddelerle solvent
ekstraksiyonu ve c¢oktirme yodntemleri ile gerceklestiriimektedir. Ancak, bu ydntemler
seyreltik ve buyuk hacimlerdeki kirlenmis c¢o6zeltlerden bu maddelerin tamamen
giderilmesi icin birden fazla kademe gerektirmesi nedeniyle ekonomik olmamaktadir.
Duslk konsantrasyondaki organik ve inorganik ligandlar c¢evresel Kirleticilerin atik
sulardan giderilmesinde hali hazirda var olan cesitli adsorban maddeler ve iyon
degistiricilerin kullaniimasi daha uygundur. Bu nedenle, atik ¢odzeltilerdeki agir metal
iceriginin gevreye zarar vermeyecek seviyelere indiriimesi konusunda endustrinin gesitli
niteliklerdeki adsorbanlara gereksiniminin ¢ok daha fazla oldugu bir gergektir.

iyon degistirme ydntemi endiistride gok amaglh olarak kullaniimakta olan ayirma
yontemlerinden birisidir. islemin basitligi ve enerji maliyetinin gok az olmasi bu yéntemi
diger ayirma yoéntemlerine gére avantajli kilmaktadir. Son zamanlarda 6zellikle farkli
tipteki adsorbanlarin dretimi 6zel amach uygulamalarda iyon degistirme yontemini
vazgegcilmez hale getirmistir. Belirli bir iyon veya iyon grubu icin yuksek segiciligi olan 6zel
amacl iyon degistirici Uretimi son yillarda énem kazanmistir. Bu ¢alismadaki esas amag
gesiti anyon ve Kkatyonlari segimli olarak tutan manyetik esasli nanopartikilll
adsorbanlarin sentezlenmesidir. Manyetik nanopartikil esasl c¢esitli adsorbanlarin
Uretiminde kullanilabilecek maddelerin cesitliligi ve bu konuda yapilan arastirmalar
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gelecekte bu tip ayirma ydénteminin kullanim alaninin artacaginin habercisidir. Ancak,
literatlrde organik ve inorganik esasli manyetik nanopartikillerin Gretimine yénelik sinirli
¢alisma bulunmaktadir.

Cesitli amaclarla kullanilan adsorbanlarin iyi mekanik 6zellik géstermesi, agresif
ortamlara dayanikl olmasi, ylksek sorpsiyon kapasitesine ve iyi kinetik 6zelliklere sahip
olmasi istenir. Aligilagelen polimer iyon degistiriciler bu &zelliklerin tamamina sahip
degillerdir. Yapilan g¢alismalarda, bu reginelerin manyetik olarak aktif hale getirildikleri
takdirde hem yukarida bahsedilen 6zelliklerin tamamiyla saglanabilecedi ve hem de
karmagsik ayirma iglemleri icin 6nemli uygulama imkanlari saglanabilecegi saptanmigtir.
Manyetik olarak aktive edilmis iyon dedistiriciler saglamliklari, oksidasyona Kkarsi
direncleri ve organik maddelerden etkilienmeme gibi ilave &zellikleri ile de cevresel
uygulamalarda gittikge 6nem kazanmakta ve kabul gérmektedir.

Bu calismanin amaci; (i) 0.3 - 10 uym tanecik boyutundaki manyetik &zellikli
nanopartikullerin (i) 0.3 — 1 mm tane boyutunda tagiyici bir iskelet Uzerine ¢okturdlmis
manyetik sorbent gelistiriimesi ve agir metal giderme iglemlerinde uygulanmasidir. Bu
amacla calisma: (i) manyetik 6zellikli mikro sorbentler, nano boyutlu metal hidroksit
taneciklerden olugan hibrit sorbentlerin sentezlenmesi, tasiyici olarak kullanilacagi
matriks Uzerine ¢okturilmesi ve elde edilen sorbent 6zelliklerinin karakterize edilmesi, (ii)
su teknolojisindeki inorganik kirleticilerin giderilmesi amaciyla Uretilen sorbentlerin
deneysel olarak giderme islemlerinde kapasitelerinin belirlenmesi ve (iii) reaktérdeki
performansinin modellemesi ve geri kazanim ¢alismalari ile nano boyutlu manyetik iyon
degistiriciler teknolojisinin gelismesine katki saglanmasi asamalarini kapsayacaktir.

Bu calismada, uygun bilimsel yontemlerle olduk¢a ucuz ve ticari olarak Uretimi
mimkin manyetiklestiriimis sorbentler Uretilecektir. Bdylece, cevre icin karmasik
sistemlerin ayiriimasi islemi igin yeni bir imkén yaratilacaktir. Bu sorbentler tekrar
kullanilabilir 6zellikte ve rejenerasyonu miumkindir. Bu yaklasimla, genis uygulama
imkanlari sayesinde héla gelismekte olan yiksek kapasiteli manyetikler ve fonksiyonel
sorbentler arasinda sureklilik saglanmis olacaktir.
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SUMMARY

Industry is the largest user of water resources and the most important source of
harmful pollution globally. Effective water treatment programs must be established for the
efficient use and reuse of this natural resource. Widespread contamination of soil and
groundwater by synthetic organic chemicals has been recognized as an issue of growing
importance in recent years. Many environmentally synthetic aromatic contaminants are
potential or known human carcinogens such as heavy metals exist in water over wide
range of pH values having harmfull effects for both human health and environment even
at low concentration. They can be removed by chemical precipitation, adsorption, solvent
extraction, ultrafiltration or ion exchange. Among these, ion exchange is considered
attractive because of relative simplicity of application and is well-established techniques
for the removal of trace concentrations of toxic pollutants from large volumes of potable
water, waste-water and aqueous solutions.

With the progress in syntheses of selective polymeric sorbents, the prices of the
finished products are showing downward trend globally, and their durabilities getting
better. The sorbents used for this purpose must possess good mechanical stability,
resistance to aggressive media, high sorption capacity and selectivity, good kinetic
properties. Conventional polymeric ion exchange resins do not necessarily satisfy all of
these criteria. Despite their excellent sorption properties, however, the polymeric particles
cannot be viably retrieved from a complex matrix following the sorption process.

It is recognized that this wide array of tailored sorbents, if made magnetically
active, would find significat application opportunities for complex environmental
separation and monitoring aided by currently available magnetic technologies.
Magnetized sorbents are gaining acceptance in environmental applications due to their
durability, resistance to oxidation, and less susceptibility to fouling by natural organic
matters. Magnetic separation technique has the potential to achieve environmental
separation by selectively removing target toxic compounds from the background of
complex matrices such as sludge, sediment, viscous or radioactive liquid, biomass slurry,
and others. A host of commercially available and tailored sorbents exhibit specific
affinities toward a wide array of dissolved environmental contaminants. Magnetically
activated particles (MAPs), thus prepared, offer new opportunities for enhanced
separation in complex environmental systems.

The scientific objectives of the proposal is the development and application of
novel selective sorbents: (i) micro sorbents with magnetic properties of 0.3 - 10 um
particle size, (ii) sorbents of conventional particle size (0.3 — 1 mm) with and without
magnetic properties in which metal (hydr)oxide nanoparticles (10 - 50 nm) are
incorporated in an organic or inorganic carrier matrix, and (iii) activated carbon with
special properties. There are three aims: (i) the synthesis and characterisation of micro
sorbents with magnetic properties, hybrid sorbents with incorporated nanoscale metal
(hydr)oxide particles and sorbent of conventional particle size with special properties, (ii)
investigations of their properties with respect to the removal of heavy metal in water by
means of sorption.

In this project, relatively inexpensive commercially available sorbent particles will
create new opportunities for environmental separation in complex systems. These
particles should also be amenable to regeneration and reuse. Such an approach will
bridge the current gap between two already developed technologies, namely production
of high capacity magnets and synthesis of functionalized sorbents.
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Proje No: 2010-07-01-KAP03

FARKLI TiP ZEOLITLERIN YAPISAL 6ZELLVi_KLI_ER_iNiN KATI-SIVI EKSTRAKSIYON
YONTEMIYLE DEGISTIRILMESI

Yrd. Dog. Dr. inci SALT
Prof. Dr. Esen BOLAT, Yrd. Dog. Dr. Yasemen KALPAKLI, Yiksek Lisans Ogrencisi
Koray AYDIN, Ars. Gor. Selin TOP

Kimya - Metalurji Fakliltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Dogal zeolitler, katyon degisimi, molekuler eleme, kataliz ve sorpsiyon gibi degerli
fizikokimyasal 6zelliklere sahip gdzenekli yapida hidratlanmig aluminosilikat mineralleridir.
Cevresel uygulamalar igin dogal zeolitlerin kullanimi ézellikleri ve diinya ¢apinda énemleri
nedeniyle yeni arastirma alanlari kazanmaktadir.

Bu calismada, dogal (Klinoptilolit) ve sentetik zeolitlerin (3A ve 13X) sodyum
hidroksit ile kati-sivi ekstraksiyonuyla zeolitlerin yapisindan silisyum ve aluminyum
uzaklastirilarak Si/Al oranlari degistirilecektir. Si/Al orani zeoliti karakterize eden énemli
bir yapisal 6zelliktir. Deneysel tasarim yapilarak belirlenen kosullarda, hem mekanik hem
de ultrasonik karistirmanin zeolitlerin sodyum hidroksit ile kati-sivi ekstraksiyonuna
etkileri ve zeolitlerin degisen yapisal Ozellikleri incelenecektir. Elde edilen veriler
degerlendirilerek bu sistemin matematiksel modeli geligtirilecektir. Zeolitin kati-sivi
ekstraksiyon uygulanmadan dnceki ve sonraki yapisal 6zellikleri XRD, XRF, DTA, BET ve
SEM ile belirlenecektir.

SUMMARY

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.

In this study, Si/Al ratio in their structures will be changed by the leaching of
natural zeolite (clinoptiolite) and synthetic zeolites (3A and 13X) with sodium hydroxide.
Si/Al ratio is an important structural property that characterizes the zeolite. At conditions
fixed by experimental design, the effects of mechanical and ultrasonic mixing on the
leaching of zeolites with sodium hydroxide and also the structural properties of zeolites
after leaching will be investigated. Evaluating the experimental results obtained, the
mathematical model for this system will be developed. The structural properties of
zeolites before and after leaching will be determined by XRD, XRF DTA, BET and SEM.
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Proje No: 2010-07-01-KAP04

PERVAPORASYON YONTEMIYLE ORGANIK GOZUCULERIN DEHIDRASYONU VE
ORGANIK-ORGANIK KARISIMLARIN AYRILMASINA Y('_')N_ELiK NANOYAPILI DOLGU
ICEREN MEMBRANLARIN GELISTIRILMESI

_ Yrd. Dog. Dr. Yavuz SALT
Prof. Dr. Salih DINGER, Yrd. Dog. Dr. inci SALT, Ars. Gor. Seving KORKMAZ

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimU

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Bir polimerik membran kullanarak ayirmanin gerceklestirildigi pervaporasyon,
geleneksel ayirma islemleriyle ayrilmasi zor veya imkansiz olan organik-su veya organik-
organik sivi karisimlarin ayrilmasinda, organiklerin geri kazanilmasinda ve organiklerin
saflastirilmasinda etkin ve enerji tasarrufu saglayan bir proses araci olarak blylk énem
kazanmistir.

Bu calismada, organik ¢ozlculerden suyun uzaklastiriimasina (saflastirma)
yonelik olarak agirlikca dedisik miktarlarda nano yapili dolgu igceren c¢apraz bagl
polivinilalkol membranlar hazirlanacaktir. Hazirlanan dolgulu membranlar ester/su
(metilasetat/su, etilasetat/su), alkol/su (metanol/su, etanol/su) ve ester/alkol
(metilasetat/metanol, etilasetat/etanol) gibi degdisik ikili karigimlarin farkli besleme
konsantrasyonlarinda  pervaporasyon  yontemiyle ayrilmasinda  kullanilacaktir.
Membranlarin yapisal o6zellikleri TGA, SEM, DSC ve FTIR ile belirlenecektir.
Pervaporasyon deneyleri ve model calismalari etilasetat/su karisimi igin 30, 40 ve
50°C’de, diger karisimlar icin 30°C sabit sicaklikta gergeklestirilecektir. Pervaporasyon
test Unitesi baslica; besleme tanki, su banyosu, besleme pompasi, vakum pompasi,
membran hicresi (paslanmaz celik) ve permeati toplamak igin sivi azotla sodutulan
dewar kabindan olusmaktadir.
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SUMMARY

Pervaporation as a membrane process is today considered as a basic unit
operation with significant potential for the separation of organic-water and organic-organic
liquid mixtures which are difficult or not possible to separate by conventional methods,
the recovery of a volatile component from a dilute solution and also the purification of
aqueous organic mixtures.

In this project, nanostructured-filled (cross-linked polyvinylalcohol) membranes
containing different amounts of filler by weight percent will be prepared for the
dehydration of the organic solvents (purification) by pervaporation. The filled membranes
prepared will be used in the separation of binary mixtures such as ester/water
(methylacetate/water, ethylacetate/water), alcohol/water (methanol / water, ethylalcohol /
water) and ester/alcohol (methylacetate / methanol, ethylacetate /ethylalcohol) by using
pervaporation method at different feed concentrations. The structural properties of
membranes will be determined by TGA, SEM, DSC and FTIR. Pervaporation
experiments and also modeling studies will be carried out at temperatures of 30, 40 and
50°C for ethylacetate / water mixtures, at 30°C for other mixtures. The pervaporation test
unit will consist of feed tank, water bath, feed pump, vacuum pump, membrane cell
(stainless steel) and dewar containers.
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Proje No: 2010-07-01-YLO01

B-GALACTOSiDAS_E ENZiMi IiLE YAGSIZ SUTTE LAKTOZ HIDROLIZININ
INCELENMESi VE MODELLENMESI

Prof. Dr. Belma KIN OZBEK
Yiiksek Lisans Ogrencisi Fatma Betiil AKGUL

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Laktoz, st ve slt Urunlerinde bulunan bir karbonhidrattir. Laktoz kendi hidroliz
aranleri olan glikoz ve galaktoza kiyasla daha az tatliliga ve ¢ézunurlige sahiptir. Ayrica,
higroskopik bir seker olmasi nedeniyle aroma ve kokulari adsorblamaya yatkindir.
Bunlara ek olarak, bircok kisi, vicudundaki B-galaktozidaz enziminin eksikligi ya da
inaktifligi nedeniyle laktozu sindirememektedir. Bu nedenle, tukettikleri besinler laktoz
iceriyorsa gaz, agri, ishal gibi saglik sorunlari yasamaktadirlar. Laktoz hidrolizi, dondurma
ve diger st Urlnlerinin Uretim proseslerinin gelistiriimesi ile yeni gida katkilarinin elde
edilmesini, enerji maliyetlerinin dismesini ve laktozun kristalli yapisindan kaynaklanan
kumsu dokunun engellenmesini saglamasi acisindan olduk¢a &énemlidir. Laktozun
hidrolizienmesinde asidik ve enzimatik olmak tzere iki yontem kullaniimaktadir. Enzimatik
hidrolizde (-galactosidase enzimi kullanilir. Bu enzim dogada; mikroorganizmalarda,
bitkisel ve hayvansal yapilarda bulunmaktadir.

Bu galismada, proses parametrelerinin yagsiz sutteki laktoz hidrolizi ve enzim
aktivitesi Uzerindeki etkileri incelenecektir. Kluyveromyces marxianus kaynakli (3-
galactosidase enzimi ile yagsiz sutteki laktoz hidrolizi deneyleri icin hem Gallenkamp
marka moduler biyoreaktér hem de Bandelin Sonopuls marka sonikator kullanilacaktir.
Hidroliz reaksiyonlari 250 ml sit icerisinde gergeklestirilecektir. Biyoreaktore ait proses
degiskenleri; sicaklik, karistirici hizi ve enzim konsantrasyonu; sonikatére ait proses
degiskenleri ise % frekans araligi, akustik gli¢ ve enzim konsantrasyonudur. Belirtilen
proses degiskenlerinde; zamana karsilik laktoz konsantrasyonu (g/L), hidroliz derecesi
(%) ve enzim aktivitesi (%) degerlerinin degisimi incelenecektir. Ayrica, laktoz
konsantrasyonu ve % enzim aktivite degerlerine ait elde edilen deneysel veriler
kullanilarak ilgili matematiksel modeller kurulacaktir.
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SUMMARY

Lactose is the dominant carbohyrate in milk and dairy products. Lactose is a
sugar with low sweetness and low solubility when compared to the products of its
hydrolysis (glucose and galactose) and being a hygroscopic sugar has a strong tendency
to adsorb flavours and odours. Moreover, due to a lack or inactivity of the intestinal 8-
galactosidase enzyme, a large number of people do not digest lactose properly.
Therefore, they suffer from intestinal dysfunctions such as; gas, abdominal pain and
diarrhea if their diet contains lactose. These people should consume products without
lactose ingredient. The hydrolysis of this sugar is very attractive towards the improvement
of processes for the production of refrigerated dairy products (such as, ice cream). It
would also be very interesting for the development of additives for animal and human
alimentation, reducing costs in energy and avoidance of the sandy texture due to the
crystals of lactose. Hydrolysis of lactose can be performed either by acids or by
enzymatic treatment. The enzymatic hydrolysis of lactose is carried out by pB-
galactosidases, enzymes that are widely distributed in nature; appearing in micro-
organisms, plants and animal tissues.

The present investigation describes the effects of the process parameters on
enzymatic hydrolysis of skimmed-milk lactose and enzyme stability. Both the Gallenkamp
Modular Bioreactor System and Bandelin Sonopuls Sonicator will used for the skimmed-
milk lactose hydrolysis experiments. [(-galactosidase enzyme used is produced from
Kluyveromyces marxianus. The reactions will be carried out in 250 ml of milk. While
process variables for the bioreactor are temperature, impeller speed and enzyme
concentration; process variables for the sonicator are duty cycle, acoustic power and
enzyme concentration. The amount of lactose concentration (g/L), the degrees of lactose
hydrolysis (%) and enzyme activity (%) against time will be investigated versus process
variables. Beside of this; the mathematical models depending on the operating conditions
will also be derived by using the experimental data of lactose concentration and enzyme
activity.
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Proje No: 2010-07-02-DOP01

KARBON NANO TUP-HiDRQKSiAPA‘!’iT NANO KOMPOZIT BiYOAKTIF
KAPLAMALARININ ELEKTROKINETIK BIRLESTIRME YONTEMIYLE METALIK
PROTEZLER UZERINE KAPLANMASI

_Dog. Dr. Cengiz KAYA 3
Doktora Ogrencisi Cem Bulent USTUNDAG

Kimya - Metalurji Fakdiltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Bu arastirma projesinde sol-jel yontemiyle sentezlenen nano-boyutlardaki (20-50
nm) hidroksiapatit [Ca10(PO4)6(OH)2] tozlari ¢ok dusuk oranlardaki (agirlikga % 0.5-5
arasinda) ¢ok katmanli karbon nanotlplerle karistirilarak kararl kolloidal ¢ozeltiler elde
edilip, daha sonra bu c¢ozeltiler kullanilarak elektrokinetik biriktirme ydntemiyle
(electrophoretic deposition) Ti alasimlari, paslanmaz ¢elik (316L) ve kobalt alagimlari gibi
protez malzemeleri degisik proses parametreleri altinda kaplanacaktir. Takviye elemani
olarak ilave edilen karbon nanotuplerin, kaplama tabakasi ile metal yuzeyi arasindaki
baglanma mukavemetine, sertlige ve Elastik Modul gibi bazi fiziksel ve mekanik
Ozelliklere olan etkileri incelenecektir. Projenin ilk asamasinda nano-boyutlardaki HA
tozlarinin Uretimi ve karakterizasyonu, ikinci béliminde bu tozlarin karbon nanotuplerle
karistirilarak elde edilen kolloidal g¢o6zeltilerden elektrokinetik biriktirme  yontemi
kullanilarak metalik protezler Uzerinde biyoaktif kaplama tabakalarinin elde edilmesi i¢in
gerekli proses parametreleri ve bunlarin kaplama 6zelliklerine etkileri incelenecektir.
Projenin UglUncli ve son asamasinda ise kaplama tabakalarinin karakterizasyonu
gerceklestirilip, proses parametreleri, nanotlp ilavesi, sinterleme sartlari ve 6zellikler
arasindaki iligskiler incelenecektir. Projenin ana hedeflerinden biride nanoboyutlarda elde
edilecek olan biyoaktif tozlarin sinterleme sicakliklarini ¢ok disik seviyelere (600-750
oC) ¢ekmek ve bdylece metalik protezlerin ylksek sinterleme sicakliklarindan dolayi
maruz kalacagi i¢ gerilmelerin de engellenerek protezin kullanim édmrina artirmaktir.
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SUMMARY

In this research project, kinetically stable colloidal suspensions will be prepared
by mixing sol-gel synthesized hydroxyapatite [Ca10(PO4)6(0OH)2] powders with small
amount of multi-wall carbon nano-tubes (0.5-5 wt %) and these suspensions will be used
to coat metallic implants, such as Ti alloys, stainless steel, Co alloys under various
processing conditions using electrophoretic deposition. The effects of the reinforcement
carbon nanotubes on the physical and mechanical properties, such as bonding strength
between the coating layer and the implant surface, hardness and Elastic Modulus will be
investigated. In the first part of the project, the synthesize and characterization of nano-
size hydroxyapatite powders, in the second part, the necessary processing conditions for
the formation of coating layers obtained from mixed hydroxyapatite and carbon
nanotubes on the metallic implants and relationships between process parameters and
properties of the coatings will be evaluated. In the final part, the characterization of the
coating layers will be done and relations between processing parameters, nano-tube
addition, sintering conditions and properties will be correlated. One of the main aims of
the project is to lower the sintering temperature of the coating layers (as low as 600-750
oC) using sinter-active nano-size bioactive powders so that the residual stresses due to
high sintering temperature could be minimized and therefore the coated metallic implants
can be used longer period of time.
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Proje No: 2010-07-02-GEP01

BAKIR ALASIMLARINDAN SIMA YONTEMI iLE KURESEL MIKROYAPILI MALZEME
URETiIMi VE KARAKTERIZASYONU

Ars. Gor. Dr. Hiiseyin Murat LUS
Ars. Gér. Gékhan OZER

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Yari-kati metal dokimu solidus-likidis sicakliklari arasinda ve yaklasik olarak
30% ve 65% kati oranlarinda yapilan basingh bir dokim prosesidir. Bu dokim teknigi
¢ogunlukla hammadde olarak kiresel es-eksenli bir 6n dékilmis malzeme kullanir. Yari-
kati Uretiimis metallerin endustriyel uygulamalari &zellikle savunma sanayi, havacilik
endustrisi, otomotiv ve ylksek kalitede performansli Urln isteyen alanlarda o6zellikle
gorulmektedir. SIMA sistemi kiguk caplardaki kutUklerin Gretimi icin ilk yatirrm maliyeti
disuk ve ekonomik olmakla beraber bakir esasli alagimlar i¢cin de uygun bir ydntemdir.
Gundmuzde aliminyum ve magnezyum gibi hafif metallerin yari-kati sekillendirmesi
Uzerine sayisiz arastirmalar bulunmasina ragmen bakir ve bakir esasli alasimlarin yari-
kati dokimu konusunda ise ¢ok az arastirma ve yayina rastlanmaktadir. Bu projede
SIMA (Gerinimle Ergitme Yontemi) ile bakir esasli alagimlardan kiresel mikro yapili 6n
sekillendiriimis  malzeme Uretimi ve Uretlecek malzemenin karakterizasyonu
hedeflenmigstir. Uretilecek kiresel mikroyapili 6n sekillendirilmis bakir alagimlari gérinti
analiz cihazi ile metalografik incelenerek rheocast kalite endeksleri belirlenecektir.

SUMMARY

Semi-solid metal casting or forming (SSM), is die casting process which is done
at a temperature between the liquidus and solidus temperatures, with the fraction solid
being in the approximate range of 30 to 65%. This casting technique generally utilizes a
pre-cast billet with a non-dendritic microstructure. The major commercial application of
semi-solid cast metals are high performance needed areas such as military, aerospace,
and automotive industries. SIMA ( Strain Induced Melt Activation) process has low initial
invesment cost , feasable and also suitable for copper and copper base alloys. Today,
although there are number of research and publication on semi-solid forming of
lightweight alloy such as aluminum and magnesium only few of them are related with
copper or copper based alloys. In this project , it is aimed to fabrication and
characterication of copper non-dendritic pre-cast material by SIMA process. The pre-cast
copper alloys which have sheprical microstructures is going to be metallographically
analyzed with image analyzer and their rheocast quality indexes will be determined.
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Proje No: 2010-07-02-ODAPO01

MIKRODALGA LiG YONTEMIYLE KALKOI?iRiT CEVHERLERININ
COZUNDURULMESI

Dog. Dr. Muhlis Nezihi SARIDEDE
Ars. Goér. Ebru AKKAYA, Ars. Gor. Kiibbra ONOL

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muihendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Metalurjik Uretim proseslerinde mikrodalga enerji kullanimi malzemelerin ¢ok hizli
Isinmasinin sonucu olarak sayisiz avantajlari olan oldukga yeni bir ydntemdir. Mikrodalga
enerji; 1sitma, kurutma, li¢ islemi, kavurma, ergitme, oksitli minerallerin karbotermik
reduksiyonu ve atik yonetimi gibi metalurjik proseslerde uygulama potansiyeline sahiptir.
Mikrodalga lic yontemi kazanilan metal verimini arttirmak, proses zamanini disirmek ve
Ozellikle ¢evreye duyarli proses gerekliliginin bir sonucu olarak ortaya g¢ikmistir. Daha
kisa islem suresi, dogrudan ve segici Isitma ve daha kontrol edilebilir isitma prosesi
olmasi mikrodalga li¢ yénteminin dne ¢ikan 6zellikleridir.

Bu calisma ulkemizde bulunan cesitli kalkopirit cevher ve konsantrelerinin
mikrodalga li¢ yontemiyle ¢ozundirilmesi islemini kapsamaktadir. Bu amagla tlkemizin
farkli cevher yataklarindan ¢ikarilan cevher ve bunlardan elde edilen konsantreler, farkl
kimyasal ¢ozeltiler kullanilarak mikrodalga yéntemle li¢ edilecek; ¢dzelti konsantrasyonu,
lic suresi, sicaklik, mikrodalga glict gibi parametreler incelenerek mikrodalga li¢ islemi
icin optimum calisma sartlar belilenecektir. Ayni sartlarda klasik li¢ islemi de yapilacak
ve sonuglar karsilastirilarak mikrodalga ydntemin avantaj ve dezavantajlari ortaya
konulacaktir. Cdézinmeyen kismin cevreye birakilabilifigi ile atik ¢dzeltilerin
kanalizasyona desarj yoninden uygunlugu incelenecektir. Ayrica yéntemin endustriyel
boyutta uygulanabilirligi arastirilacaktir.
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SUMMARY

In metallurgical production process using microwave energy as a result of very
rapid heating that has numerous advantages is a relatively new method. Microwave
energy has the application potential on heating, drying, leaching process, roasting,
melting, carbothermic reduction of oxide minerals and such as waste management.
Microwave leaching method has emerged to increase efficiency metal won, to reduce
processing time, and especially sensitive to the environment as a result of the process
requirements. Shorter processing time, directly and selectively heating and more
controllable heating process are the outstanding feature of the microwave leaching
method.

This study covers the process of microwave leaching of various chalcopyrite ores
and concentrates in our country. To this end, the ores and concentrates obtained from
different ore deposits of our country, will be leached with microwave method using
different chemical solutions, solution concentration, leaching time, temperature,
microwave power parameters such as microwave examined leaching process for
optimum working conditions will be determined. Under the same conditions the classical
leaching process will be done and results will be compared the advantages and
disadvantages of microwave methods will be exposed. Discharge compatibility of
unleached solid waste and liquid waste will be investigated. In addition, the applicability of
the method in industrial and pilot size will be studied.
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Proje No: 2010-07-02-YL01

AL ALASIMLARINDA ALFESi FAZ DONUSUM ORANLARININ XRD YONTEMIYLE
NiCEL ANALIZzi

Yrd. Dog. Dr. Ergiin KELE$OGLL_J
Yuksek Lisans Ogrencisi Recep CANIAZ

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Yogurma alasimi aliuminyum drunlerinin  dokim vyapisi baslica aliminyum
dendiritleri ve bunlarin arasinda katilagsan AlFeSi esasli ¢d6zinmeyen intermetaliklerden
olusmaktadir. Bu intermetalikler alagsimin soguma hizi ve bilesimdeki Fe/Si oranina goére
degisik turlerde olabilmektedir. AA6063 alagimindan DC ydntemiyle Uretilen ekstrizyon
biyetlerinde yapida daha ¢ok B AlFeSi fazi ortaya ¢ikmaktadir. Bu faz igne formunda olup
daha sonraki ekstrizyon islemini ve Urin O&zelliklerini olumsuz etkilemektedir.
Homojenlestirme isil isleminde B AlFeSi tlrl intermetalikler pargalanarak daha yuvarlak
formdaki kararli o AIFeSi fazina donlismektedir. Homojenizasyon sonrasi biyet
yapisindaki o ve B AlFeSi miktari malzemenin dokim kosullari ve homojenizasyon
isleminin sicaklik ve slresiyle baglantihdir.

Aliminyum matrisi icerisindeki AIFeSi intermetaliklerinin tdrlerini ayrit edebilmek
icin literatlrde degisik kistaslar tartisiimistir. XRD faz analizi yéntemi de bu tekniklerden
biridir. AlFeSi intermetaliklerinin Al matris igerisindeki miktarlari ¢ok az oldugundan
numunelerin dogrudan XRD analizlerinin yapilmasi halinde bu fazlari algilamak teknik
olarak imkansizdir. Bu fazlarin XRD analizleri i¢in dncelikle alasimin bir ¢ozelti icerisinde
matrisinin ¢bézlndUrdlmesi ardindan ¢ozeltinin slzllerek askidaki intermetaliklerin
ayrilarak XRD analizlerinin yapilmasi bu zorlugun asilmasi icin sik¢a kullanilan bir
yontemdir.

Bu c¢alismada da yapi igerisindeki AlIFeSi intermetaliklerinin turleri XRD
yontemiyle tespit edilecek ve buna ilaveten bu fazlarin birbirlerine oranlari, belirlenerek bu
oranin tavlama sicakligi ve suresine bagl olarak degisimleri tespit edilecektir. Elde
edilecek sonuglar proje grubunun daha evvel i1sik mikroskobu ile elde ettigi verilerle
kiyaslanarak yontemlerin tutarliligi degerlendirilecektir. Tim bu yaklagimlar s6z konusu
intermetaliklerin faz doéndsum kinetiginin aydinlatiimasina hizmet edecektir.
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SUMMARY

The cast structure of the wrought alloy Aluminum products basicly formed by
aluminum dendrites and AlFeSi based insoluble intermetallics that were solidified
between these. These intermetallics can be in different types according to the cooling
rate of the alloy and Fe/Si ratio in the composition. in the extrusion billets that were
produce by DC from the AA6063 alloys the structure contains more B AlFeSi phases.
This phase is needle formed and effects the further extrusion process and product quality
in a bad way in the Homogenization heat treatment process, 3 AlFeSi type intermetallics

break into o AlIFeSi phases which are more round and stable. o and 3 AlFeSi amounts in
the billet structure after homogenization are effected from the cast conditions and the
heat and time of homogenization.

In the literature to define the types of AlFeSi intermetallics in the aluminum matrix
many techniques have been used. One of these techniques is XRD phase analysis. As
AlFeSi intermetallics are very few in the Al matrix analyzing these is impossible using
XRD. A widely used technique to overcome this difficulty is using XRD after solutionizing
matrix in a solution and separating it from the remaining intermetallics by distilling.

In the study the kinds of intermetallics in the structure will be defined by XRD and
the rate of these phases to each others will be defined in order to find the effect of
annealing time and temperature on the rate. The findings will further be compared with
the former study which used light microscope. By this way the reliability of this study will
be evaluated. All these research is going to help us to have a better understanding of the
kinetics of intermetallics phase transformation.
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Proje No: 2010-07-02-YL02

SERAMIK ESASLI PARTIKULLERIN AKIMSIZ NIKEL KAPLAMA YONTEMi iLE
YUZEY OZELLIKLERININ DEGISTIRILMESI

Dog. Dr. Sibel DAGLILAR
Yilksek Lisans Ogrencisi Aycan ATICI

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Aliminyum matrisli, bor karbur (B4C) takviyeli kompozit malzemelerin geleneksel
yontemlerle Uretiminde sivi aliminyumun, B4C partikUllerini 1slatabilirliinin disik oldugu
bilinmektedir. Bu kompozitlerin basarili bir sekilde Uretilebilmesi i¢cin aliminyum metalinin
B4C (zerindeki dustik islatilabilirlik probleminin ¢dzilmesi gerekmektedir. lyi 1slatmanin
temel kosulu kati seramik faz ile sivi metal matris araylzeyinde kompozitin dékimu
sirasinda yeterli bag kurabilmektir. Al-B4C kompozit malzemelerinin dokim yodntemleriyle
Uretiminde, takviye partikdllerinin  kaplanmasi, takviye partiklllerine 6n 1sitma
uygulanmasi gibi islemler matris/takviye araylzeyinde islatilabilirligi ve araylzey bag
kuvvetini artirmaktadir. Nikel, aliminyum matrisli kompozit malzemelerde takviye fazin
kaplanmasi icin en ¢ok tercih edilen metaldir.

Bu calismada B4C partiklllerinin aliminyum ve alasimlari tarafindan
Islatiimasinin iyilestiriimesi igin, partiklllerin ylzey o6zellikleri degistirlecektir. AlI-B4C
araylzeyinde 1slatilabilirligi artirmak icin B4C partikullerinin ylzeyleri akimsiz nikel ile
kaplanacaktir.

SUMMARY

It has been known that the liquid aluminium does not easily wet the boron carbide
particles (B4C) in the conventional method for production aluminium matrix composites
reinforced with B4C. For successful production of these composites it is necessary to
overcome the low wettability problem of aluminium metal on B4C particles. The main
requirement for the good wettability is to creat a desired bonding between the solid
ceramic phase and the liquid metal matrix. In the production Al-B4C composites by
means of casting the process such as coating of the reinforcing enhances the wettability
and improves interface bonding between the matrix/reinforcement interface. Nickel is the
most preferred metal for the coating of the reinforcing particles present in the aluminium
matrix composites.

In the present study, to improve the wettability of the B4C particles by aluminium
and its alloys the surface properties of the particles will change. To improve wettability
between the Al-B4C interface the surface of the B4C particles will be coating.
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Proje No: 2010-07-02-YL03

AL-Ti-C TANE KUGULTUCU URE_TiMi VE TANE KUCULTME PERFORMANSININ
INCELENMESI

Dog. Dr. Sibel DAGLILAR
Yilksek Lisans Ogrencisi Aysin AMBARKUTUK

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Bu projede, aliminyum doékum urdnlerinin Gretimi esnasinda sagladidi avantajlar
ve nihai Grine kazandirmis oldugu 6zellikler sebebiyle hayati 6nem tasiyan aliminyum
master alagimlarinin igerisinde, kullanimi gittikce yayginlasan Al-Ti-C tane kagulticllerin
farkli aluminyum alasimlari Uzerindeki tane kugultme etkisi incelenecektir.

Bu ama¢ dogrultusunda proje; endustriye kolay uygulanabilecek bir yéntemle
farkli kompozisyonlara sahip Al-Ti-C Uretimi, karakterizasyon c¢alismalari, Uretilen bu tane
kUgultGcUlerin farkl alagimlara ilavesi, tane kiglltme performansini belilemek amaciyla
literatirde kabul gérmis bir yontem olan Alcoa Coldfinger testinin uygulanmasi ve
sonugclarin incelenmesini icermektedir.

Bu proje sonunda, geleneksel tane kigultlcller arasinda yer alan Al-Ti-B tane
kUgulticUlerin bazi alasimlarda ortaya ¢ikan dislik performansi ve bu nedenle havacilik,
otomotiv ve yassi Urlnlerin imalatinda sinirli kullanimi sebebiyle bu konuda olumlu bir
alternatif olan Al-Ti-C tane kugulticUlerin bu alasimlar Uzerindeki etkisi arastiriimis
olacaktir.

SUMMARY

In this project, grain refinement effect of increasingly commen used Al-Ti-C
refiner on different aluminum alloys will be investigated, thanks to it plays crucial role
during the manufacturing of aluminum casting products and the advantages gained in the
final product.

For this purpose this project includes; production of differently composed Al-Ti-C
refiner with an industrial adopted method, characterization studies, adding produced
refiners to different alloys, performing Alcoa Cold Finger grain refiner test which is
accepted method in literature.

At the end of this project, effect studies on different alloys will be performed with
Al-Ti-C refiner which is good alternative to conventional AI-Ti-B due to its poor
performance in some alloys with limited usage in aviation, automotive and plate products
manufacturing.
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Proje No: 2010-07-02-YL04

ALUMINYUM MATRISLI B4C P_ARTiKUL TAKViYI_ELi ASINMA DiR_ENCi YUK_SEK
KOMPOZIT MALZEMELERIN ASINMA OZELLIKLERININ BELIRLENMESI

Yrd. Dog. Dr. Isil KERTI
Yiiksek Lisans Ogrencisi Fatih YUKSEL

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Bu projede, aliminyum matrisli bor karbur (B4C) takviyeli kompozit malzemelerin
asinma direncine partikll boyutunun, partikil oraninin ve partiklllere uygulanan 6n
islemlerin (kaplama, oksidasyon) etkisi arastirilacaktir.

Bu amag¢ dogrultusunda; dedisen takviye oranlarina ve partikdl boyutlarina sahip
kompozit malzemelerin pin-on-disk ydntemi ile asinma testleri yapilacak, bu testler
sonucunda asinma arayuzeyi karakterize edilerek en iyi asinma direncine sahip optimum
degerler saptanacaktir.

SUMMARY

In the present project, effect of particle size, particle ratio and particle pre-
treatment on the wear resistance of aluminium matrix boron carbide (B4C) reinforced
composite materials will be investigated.

For this aim, composite materials produced with different particle size and particle
ratios will be tested on pin-on-disc tribometer and tribolayers will be examined and finally
optimum parameters will be determined.
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Proje No: 2010-07-04-DOP01

KORDON KANI MEZENKIMAL KOK HUCRELERiNiN HEPATOSIT HUCRELERINE
FARKLILASMASININ OPTIMIZASYONU

Prof. Dr. Adil ALLAHVERDIYEV
Doktora Ogrencisi Melike ERSOZ

Kimya - Metalurji Fakdiltesi, Biyomihendislik Boélimdi

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Kdk hucreler diger somatik hucrelerden farkli olarak, uzun sire boyunca
kendilerini yenileyebilme kapasitesine sahip, farklilasmamis hlcreler olup, uygun
sartlarda her tarli 6zellesmis hicreye doénusebilir. Bu nedenle son yillarda rejeneratif
tipta kék hicre galismalarina daha ¢ok 6nem verilmektedir. Karaciger hastaliklari en
onemli saglik problemlerinden biridir. GUnimuzde hala karaciger hastaliklarinin
tedavisinde kullanilan metodlar yetersizdir. Bu sebepten hastaliklarin tedavisinde kdk
hicre tedavisinin 6nemi giderek artmaktadir. Gunimuzde kemikiligi, kordon kani yag
dokusu gibi farkli kék hiucre kaynaklari belirlenmigtir. Son yillarda mezenkimal kok htcre
kaynagi olarak kordon kanina 6nem verilmektedir. Kordon kani kdk hicreleri, diger
erigkin kok hlcrelere gére daha geng ve potent olmalari nedeniyle, daha Ustlin gogalma
ve farkllasma yetenegine sahiptirler. Bu nedenle proje kapsaminda; kordon kanindan
elde edilen mezenkimal kok hicrelerinin, kiltir ortaminda cesitli etkenler kullanilarak
hepatosit hiicrelerine farklilasmasinin optimizasyonu yapilacak ve elde edilen hepatosit
hicrelerinin - doku muhendisligi calismalarinda  kullaniimak Uzere  kriyobanki
olusturulacaktir.
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SUMMARY

Apart from other somatic cells, stem cells have the ability to renew themselves
indefinitely and can be differentiate a variety of severel differentiated cells under suitable
condition. So far, different types of stem cells are defined according to the source they
are obtained. Therefore cord blood-derived mesenchymal stem cells also using for
regenerative medicine differentiate to specialized cells of late years. Lliver diseases are
the one of the most important healt problems. Still, treathment methods for liver diseases
are not efficient. In this case; importance of stem cells applications increase rapidly for
liver treathment. Recently, some sources of stem cells such as cord blood, adipose tissue
have been investigated. Cord blood-derived mesenchymal stem cells are one of the adult
stem cell types that have several advantages over other MSC sources. Compared to
others, these cells have superior proliferation and differentiation potential since they are
younger and more potent cells in origin. For this reason, cord blood derived stem cels will
be used in this project. The project will initially involve the effect of some as potential
signal molecules for stem cell proliferation and differentiation for studies of tissue
engineering will be examined. In this case the aims of this project are; investigation of
some agent as potential signal molecules for stem cell proliferation and differentiation to
hepatocyte cells, optimisation of human cord blood-derived mesenchymal stem cells
differentation to hepatocyte cells and generate cryobank of hepatocyte cells for tissue
engineering.
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Proje No: 2010-07-04-GEP01

STREPTOZOTO_C_iN (STZ) iL_E DiYABET OLUSTURULAN SICANLARDA KiM_YASAL
OLARAK MODIFIYE EDILMIS SUPEROKSIT DISMUTAZIN (SOD) ANTIOKSIDATIF
OZELLIKLERININ INCELENMESI VE GELISTIRILMESI

Ars. Goér. Dr. Banu MANSUROGLU
Yrd. Dog. Dr. Zeynep MUSTAFAEVA AKDESTE, Ars. Gor. Kadriye KIZILBEY, Prof. Dr.
Tuncay ALTUG, Doktora Ogrencisi Serap DERMAN

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2010-06-15 Bitis Tarihi: 2012-06-15

OZET

Diyabetes mellitus insllin sekresyonundaki bir yetersizlige ya da hedef organda
insulinin etkisini gosterememesine bagli olarak hiperglisemiyle ortaya ¢ikan, dinyada
%1-5 arasinda degisen yayginliga sahip bir metabolik hastaliktir [1]. Diyabet, kronik
metabolik bir bozukluk oldudu gibi ayni zamanda artmis bir oksidatif stres durumudur.
Diyabette artmis serbest radikaller; lipidler, proteinler ve nikleik asitlerle etkileserek
membran butinltGginin kaybina, proteinlerde yapisal veya fonksiyonel degisikliklere ve
genetik mutasyonlara yol agmaktadir. Organizma bu zararl radikallerin etkisiyle basa
cikabilmek icin bazi enzimatik ve non enzimatik antioksidan savunma sistemlerine
sahiptir [2-7].

Bu o6nerilen projenin amaci; antioksidatif 6zellikteki Superoksit dismutaz (SOD)
enziminin ¢esitli biyouyumlu polimerler ile baglanmasi ve farkli sicaklik-pH kosullarinda
da aktivite gdsterebilmesini saglamaktir. Farkli polimerlerle baglanan SOD enzimi
streptozotocin ile diyabet olusturulan siganlara intravendz olarak enjekte edilerek kandaki
sirkllasyon sireleri serbest SOD enzimi ile karsilastirmali olarak incelenecek ve
karaciger, kalp ve bdbrek dokularinda antioksidatif 6zellikleri arastirilacaktir. Bu ¢alisma
sonucunda sentezlenen biyokonjugatlarin biyolojik sistemdeki sirklilasyon siresini
uzattigi ve antioksidatif 6zelligini arttirdig1 gézlendigi taktirde bu konjugatlarin terapétik
ajan olarak kullaniimasi s6z konusu olacaktir.
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SUMMARY

Diabetes mellitus has %1-5 variable prevalance in the world as a metabolic
illness that occurs by hyperglycemia depending on failure in insulin secretion or
inefficiency of insulin at targeted organ [1]. Diabetes is a chronic metabolic defect and it is
also increased oxidative stress situation. Free radicals increased in diabetes cause
membrane unity loss, structural or functional changes in proteins and genetic mutations
by interactions with lipids, proteins and nucleic acids. Organism has some enzymatic and
non-enzymatic antioxidant defense systems to overcome the effect of these harmful
radicals [2-7].

The aim of this project is to provide activity from Super Oxide Dismutase (SOD)
enzyme at different temperature and pH after binding antioxidative SOD enzyme with
various biocompatible polymers. The various enzyme-polymer conjugates will be injected
intravenously to rats that become diabetes by streptozotocin. The blood circulation times
of conjugates will be examined comparatively with pure SOD enzyme and the
antioxidative properties will be investigated in liver, heart and kidney tissues. If
bioconjugates synthesized in this study will prolong blood circulation times and increase
antioxidative properties, they can be used as therapeutic agents.
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Proje No: 2010-07-04-KAP01

ILAG TASARIM CALISMALARINDA KULLANMAK UZERE BAZI APICOMPLEXA
PARAZITLERININ LAKTAT DEHIDROGENAZ ENZiMiNi KODLAYAN GENIN
IZOLASYONU VE KLONLANMASI

Prof. Dr. Dilek TURGUT BALIK
Uzman Aysegiil ERDEMIR, Miih. Ayberk AKAT

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bélimdi

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Duinya nufusunun sirekli artmasi ve yasam standartlarinin yikselmesi, fazla
miktarda ve Ustln nitelikli hayvansal besin Uretilmesini zorunlu kilmaktadir. Hem Theileria
tarlerinin sebep oldugu theileriosis hem de Eimeria tlrlerinin sebep oldugu koksidiyoz
hastaliklari nedeni ile Ulkemizde ve dinya genelinde hem hayvan sagligi gerilemekte
hem de 6nemli ekonomik kayiplar gerceklesmektedir. Her iki hastaligin tedavisi i¢in daha
etkin olan ilaglarin tasarlanmasi gereklidir. Bu ¢alismada Apikomplexa parazitlerinin laktat
dehidrogenaz enzimi yeni ilaglarin tasarimi icin hedeflenmistir. Enzim parazitlerin
gercgeklestirdigi anaerobik metabolizma igin hayati 6neme sahiptir. Yapiya dayandiriimis
ilac tasarim calismalarinin gerceklestirimesi 6ncelikle spesifik gen dizisinin klonlanmasi
ile baslamaktadir. Bu amagla batin bu bilgiler 1s1ginda 6nerilen mevcut proje ile Laktat
dehidrogenaz enziminin ilk defa bir Theileria tirinden klonlanmasi amaglanmistir. Benzer
sekilde ayni genin karsilastirmall dizi analizi ve nihai ila¢ tasarim calismalarinda
kullanilmak Gzere en az bir Eimeria tlrinden klonlanmasi hedeflenmistir.

SUMMARY

The constantly increasing world population and rising living standards
necessitates more quantity of animal food production at high quality. Both diseases,
theileriosis caused by Theileria sp. and coccidiosis caused by Eimeria sp., regress animal
health and cause important economical loss around the world and also in our country.
Design of more effective drugs are needed for the treatment of both diseases. In this
study, lactate dehydrogenase of Apicomplexa parasites has been targetted for the design
of novel drugs. It is a crucial enzyme for the anaerobic metabolism of the parasites.
Cloning of the specific gene sequence is the first step of structure based drug design
studies. The gene encoding lacate dehydrogenase from Theileria annulata has been
aimed to be cloned for the first time from a Theileria species in the literature. Similarly the
same gene has been targetted to be cloned at least from one Eimeria species to apply
comperative sequence analysis with the ultimate aim of drug design studies.
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Proje No: 2010-07-04-YL01

PLASMODIUM FALCIPARUM’UN LAKTAT DEHIDROGENAZ ENZiMiNiN
SAFLASTIRILMASI VE ANALizi

Prof. Dr. Dilek TURGUT BALIK 3
Yilksek Lisans Ogrencisi Aslihan Huri BALCIOGLU

Kimya - Metalurji Fakdiltesi, Biyomihendislik Boélimdi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Sitma etkeni olan Plasmodiumlarin mevcut antimalarial ilaclara kargl direng
kazanmalari yeni ve etkili antimalarial ilaglarin geligtirimesini gerekli kilmigtir. Saf
proteinin elde edilmesi yapiya dayandiriimis ila¢ tasarim c¢alismalarinin ¢ok énemli bir
basamagidir. Bu g¢alismada Plasmaodium falciparum’un laktat dehidrogenaz enzimini
kodlayan gen C terminaline 6 histidin amino asidi ilave edilerek ¢ogaltilacak ve pKK223-3
ifade vektoriine aktarilarak genin E. coli’de ifadesi yapilacaktir. Uretilen bu protein Ni-
NTA agaroz kullanilarak saflastirilacak ve analiz edilecektir. Yeni antimalarial ilag bulma
yoénlinde plazmodiyal LDH enzimleri Uzerinde yapilan ¢alismalarin, saf olarak elde edilen
P. falciparum LDH’1 kullanilarak yapilabilecedi Umit edilmektedir. Sonug olarak turlerden
biri Gzerinde etkili olacak olan bir ilacin gelistirimesi durumunda ayni ilacin diger tirler
Uzerinde de etkili olabilecegi beklenmektedir.

SUMMARY

Increasing resistance of Plasmodium against currently available antimalarials
necessitates development of new and effective drugs. Obtaining pure protein is one of
the crucial step in the structure based drug design studies. In this study; gene encoding
lactate dehydrogenase from Plasmodium falciparum will be amplified by adding 6
histidines to the C-terminal of the enzyme prior to expression of the protein in the
expression vector pKK223-3, in E. coli. The overproduced protein will be then purified by
using Ni-NTA agarose and analysed. It is expected that the drug design studies applied
on plasmodial LDHs are made applicable on PfLDH after obtaining pure protein. As a
result it is expected that, if we develop one antimalarial against one at the Plasmodium
species would work against other species too.
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Proje No: 2010-09-01-YL01

SOSYAL YAPILANDIRMACI OGRETIM TASARIMININ OGRENENLERIN AKADEMIK
BASARILARINA VE OGRENMENIN KALICILIGINA ETKiSi (ILKOGRETIM 5. SINIF
FEN VE TEKNOLOJI DERSI)

Dog¢. Dr. Seval FER
Yiiksek Lisans Ogrencisi Semra AKYOL

Egitim Fakdiltesi, Egitim Bilimleri BélimUi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Bu projenin amaci, ilkdgretim 5. sinif Fen ve Teknoloji dersi “Dinya, Gunes ve
Ay” Unitesi icin uygulanan yapilandirmaci 6gretim tasariminin, égrenenlerin akademik
basarilari ve 6grenmenin kaliciligi Uzerindeki etkisini incelemektir. Projenin calisma
grubu, 2009-2010 egitim-6gretim yilinda, istanbul ili Gingéren ilgesi Kemal Kaya
ilkdgretim Okulu'ndaki iki 5. Sinif subesi égrencilerinden olusacaktir. Bu projede “Diinya,
Gunes ve Ay” Unitesi boyunca 6grencilerin yapacagi etkinlikler kontrol grubunda MEB
yapilandirmaci 6gretim tasarimi, deney grubunda ise sosyal yapilandirmaci 6gdretim
tasarimi ilkelerine uygun olarak uygulanacaktir. Projede deneme modellerinden “Ontest-
sontest-tekrartest kontrol gruplu deneysel model” kullanilacaktir. Ogrenenlerin akademik
basarilarini ve 6grenmenin kaliciigini 6lgmek amaciyla, arastirmaci tarafindan ilkdgretim
5. sinif Fen ve Teknoloji dersi “Dinya, Glnes ve Ay” Unitesi igin geligtirilen basar testi;
projede, Ontest, sontest ve kalicilik testi olarak kullanilacaktir.

SUMMARY

The main purpose of this study is to examine the The Effect of the Social
Constructivist Instructional Design on the Academic Achievement and Learning Retention
of the Learners on Science and Technology Course at the 5th Grade of Primary School.
The participants of this study included two primary 5th grade students in Kemal Kaya
Primary School in the 2009 -2010 academic years. In activities, control group will be
applied MEB constructivist instructional design; however, experimental group will be
applied social constructivist instructional design principles. It is used “pretest-posttest-
retest control group with experimental model. To evaluate the academic achievement and
learning retention, the test that used as pretest posttest and permanacy test will be
developed by the investigator, for the unit “Dinya Gines ve Ay” at the 5th grade classes.
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Proje No: 2010-09-01-YL02

ORTAOGRETIM KURUMLARINDA CALISAN (")G_RETMENLERiN ORGUTSEL
ADANMISLIKLARI iLE OGRETMENLERE YONELIK YILDIRMA DAVRANISLARI
ARASINDAKI ILiSKi

Yrd. Dog. Dr. Seving PEKER
Yilksek Lisans Ogrencisi Songiil CELIK

Egitim Fakdiltesi, Egitim Bilimleri BélimUi

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Bu arastirmayla liselerde gorevli o6gretmenlerin gdrev vyaptiklar egitim
orgutlerinde maruz kaldiklar yildirma davraniglari ile érgutsel adanmigliklar arasindaki
iliskinin saptanmasi amaclanmaktadir.

Arastirma igin veri toplama araci olarak istanbul ilinde ulasilabilir durum
orneklemesi ile secilen 4 ilgcede faaliyet gosteren 63 resmi lisede c¢alisan 6gretmene
ulasilarak anket uygulanmaya calisilacaktir.

Arastirmada iki ayri veri toplama araci kullanilacaktir. Ogretmenlerin adanmiglik
dlzeylerini saptamak amaciyla “Egitim Orgutlerinde Ogretmenlerin Adanmislik Olgegdi”,
dgretmenlere yonelik yildirma davraniglarini digmek amaciyla ise “Ogretmen Y®énetici
iligkilerinde Yildirma ve Etkileri Olgegdi” uygulanacaktir.

Arastirma Giris, Kuramsal Cergeve, Yontem, Bulgu ve Yorumlar, Sonug, Tartisma
ve Oneriler olmak iizere bes ana bélimden olusacaktir.

Arastirma iliskisel tarama modelinde olup, arastirmada toplanacak veriler SPSS
(Statistical Package for Social Sciences) programina kaydedilerek verilerin analizinde
aritmetik ortalama, standart sapma, ylzde, pearson momentler carpimi korelasyon
katsayisi ve ¢oklu regresyon analiz teknikleri kullanilacaktir.
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SUMMARY

This research aimes to determine the relationship between the mobbing behavior
which high school teachers are subjected to in their work places and their organisational
commitment.

To collect data a questionnaire will be conducted with the teachers chosen with
convenience sampling from 63 public high schools of the 4 districts in istanbul.

Two seperate instruments will be used to collect data. To determine the level of
teacher commitment "The Scale of Teacher Commitment in Educatinal Institutions" and to
measure the mobbing behavior towards teachers "The Scale of Mobbing and Its
Consequences in The Relationship Between The Managers And Teachers" will be
conducted.

The Research will be composed of five main chapters which are Intoduction,
Theoretical Background, Findings and Interpretations, Conclusion, Discussion and
Suggestions for further study.

The research designed as a correlational scan study and collected data will be
transferd to the software SPSS and analized by calculating the arithmetic mean, standard
deviaition, percentage, pearson product-moment correlation coefficient and multi
regression techniques.
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Proje No: 2010-09-02-KAP01

EGITiM BILIMLERIi ARASTIRMA MAKALELERINE TUR-ODAKLI YAKLASIM:
KARSILASTIRMALI GOZUMLEME

Yrd. Dog. Dr. Suzan KAVANOZ
Yrd. Dog. Dr. Cigdem SAGIN SIMSEK

Egitim Fakdiltesi, Yabanci Diller Egitimi Bélimii

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2011-03-01

OZET

Tarkiye’de uluslararasi yayin yapmak, akademik atama ve ylkseltmelerde ¢ok
dnemli bir rol oynamaktadir. ingilizce’nin uluslararasi iletisim dili olarak kullaniminin
yayginlasmasi anadili ingilizce olmayan arastirmacilarin galismalarini ingilizce olarak
yayinlayabilmeleri icin akademik yazma becerileri edinmeleri ve gelistirmeleri
kaginilimazdir. Bu projenin amaci anadili ingilizce olan arastirmacilar ile anadili Tirkge
olan aragtirmacilarin ¢alismalarini a) etkili yazma kurallari baglaminda Swales’in (1990)
arastirma makalelerinin tartisma ve sonug bdlimleri icin olusturdugu model ¢ercevesinde
incelemek b) Thetala’nin (1997) 6ne siurdigu degerlendirme birimlerinin ve bu birimlere
yuklenen degerlerin ¢dzimlemesini yapmaktir. Elde edilen Calisma 6zellikle arastirma
makalelerinin tartisma ve sonu¢ kisimlarinin arastirma yazim kurallarina uygunlugu
agisindan Ingiliz ve Tirk akademisyenlerin galismalarini kargilastirmayi hedeflemektedir.
Bu amagla bu galisma sonucunda ortaya ¢ikabilecek farkliliklarin Turk arastirmacilara
etkili yazma kurallarini ne kadar etkin kullandiklar ile ilgili déndt verecegi
disunulmektedir. Betimsel metin dilsel ¢ozimleme arastirma yontemi kullanilarak Turkce
ve Ingilizce anadilli aragtirmacilarin Uygulamali Dilbilim-Dil Ogretimi alaninda yazdiklari
ingilizce ve Tiirkge arastirma makalelerinin tartisma ve sonug bélimlerinden elde edilen
veriler sikhk, siralama ve tlrlerine go6re chi-kare istatistik testi kullanilarak
karsilastinilacaktir. Bu c¢alismanin bulgularinin  herhangi bir alana ait arastirma
makalelerinin tir ¢dzimlemesini yapmaya yarayacak Ol¢unla bir yontem gelistirmenin
temelini olusturacagi distndlmektedir.
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SUMMARY

Writing and publishing papers is an important and integral part of academic life.
For the purpose of enhancing the pedagogy of writing instruction in English especially for
researchers, drawing on insights from the fields of contrastive rhetoric and genre
analysis, this project aims at revealing the similarities and differences in research article
discussion and conclusion sections written by Turkish scholars and those written by
native English-speaking scholars with regard to rhetorical structure and evaluative
language use. Sixty research article discussion and conclusion sections will be selected
from two journals that publish research studies in the field of EFL/ESL education and
type, sequence and frequency of moves will be analyzed by using Swales (1990) genre
analysis model. In addition, an analysis of evaluation entities and ascribed values
(Thetela, 1997) found in these sections of research articles will be carried out. Data for
English native speakers and Turkish native speakers will then be compared by using the
non-parametrical statistical test of Chi-square. The findings of this project study might
lead to development of a standardized method of genre analysis for research texts in any
discipline.
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Proje No: 2010-10-01-KAP01

HESAPLAMALI AKISKANLAR DINAMIGi YONTEMLERIYLE GEMi FORMU
OPTIMIZASYONU

Prof. Dr. Tamer YILMAZ
Ars. Gor. Bekir SENER, Yrd. Dog. Dr. Seyfettin BAYRAKTAR, Ars. Gor. Yavuz Hakan

OZDEMIR
Gemi Ingaati ve Denizcilik Fakiiltesi, Gemi Insaati ve Gemi Makineleri Miihendisligi
Bolimii
Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-11-15

OZET

Gunumuzde gerek ekonomik acidan daha verimli gerekse daha c¢evreci gemiler
inga edilebilmesi igin tekne formunun amaca yonelik bicimde optimize edilmesi gerekli
hale gelmistir. Baglangic dizayn evresindeki en 6nemli asamalardan biri de tekne
formunun hidrodinamik 6zelliklerinin optimize edilmesidir. Tekne direncinin tespit edilmesi
ve teknenin diger hidrodinamik ézellikleri hakkinda bilgi sahibi olmak amaciyla deneysel
calismalarla beraber, son zamanlarda deneysel calismalara alternatif olarak gérilen,
deneysel galismalari destekleyen ve onlardan yararlanan sayisal modelleme teknikleri de
kullaniimaktadir.

Yapilacak olan c¢alismada savas gemileri icin optimum bir form ve seri elde
edilecektir. Bunun icin belirli bir tekne sinifi secilerek hedeflenen degerlere uygun dizayn
araliklari belirlenecektir. Belilenen dizayn araliklari tekne veri ailesi olusturulmasi
esnasinda baslangi¢ ve sinir kosullari olarak kullanilacaktir. Oncelikle amaca uygun ana
tekne formlari parametrik olarak modellenecektir. Daha sonra belirlenen degdiskenlerin
sistematik olarak degistiriimesi ile alternatif tekne formlarn Uretilecektir. Sonug¢ olarak
olusturulan formlar HAD ydntemleri ile optimize edilerek belirleyici boyutlar ve optimum
formlar elde edilecektir. Elde edilen sonuglar kullanilarak bir tekne serisi olusturulacaktir.
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SUMMARY

Nowadays, purposeful optimization of the ship hull form becomes necessary to
build more efficiency and more environmental ships. The most important level in initial
design stage is optimization of hydrodynamic characteristics of ship hull form. Beside the
experimental works, for determining the hull resistance and getting the realistic
information about the hydrodynamical characteristics of hull, the numerical modeling
techniques have been used commonly as an alternative to experiments.

In this project, an optimum ship hull form and a standard form series for naval
ships will be generated. For this purpose, firstly it will be chosen a special ship class and
determine suitable design ranges to aimed values. These design ranges will be initial and
boundary conditions during creation of hull database. At the following stage main hull
forms will be modeled parametrically. After this, alternative hull forms will be created by
means of systematical changes of design variables. At the final stage, result forms will be
optimized with CFD and characteristic dimensions and optimum forms will be obtained. It
will be generated a standard form series using with the results.
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Proje No: 2010-10-01-ODAPO1

ISTATISTIKSEL ENERJi ANALiZ METODU iLE BiR GEMININ TITRESIM VE
GURULTU ANALIzi

) Prof. Dr. Tamer YILMAZ
Prof. Dr. Mesut GUNER, Yrd. Dog. Dr. Cihan DEMIR, Ars. Gér. Ozgiir DEMIR, Yrd. Dog.
Dr. Semih SEZER, Dog. Dr. Fuat ALARCIN, Ars. Gér. Cagan DIYAROGLU, Ars. Gdr.

Onur ALPAY
Gemi Ingaati ve Denizcilik Fakiiltesi, Gemi Insaati ve Gemi Makineleri Miihendisligi
Bolimii
Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Son zamanlarda gemilerle yapilan yolcu ve yuk tasimaciligindaki artigsa paralel
olarak gemilerde konfora ve insan sagligina verilen énem de artmistir. Bunun sonucu
olarak titresim ve gurlltd konusu en dnemli ilgi alani haline gelmistir. GUrGIth ve titresimin
gemi adamlarinin galismasini engellemeyecek, insan sagligina ve gemi yapisina zarar
vermeyecek, konforu etkilemeyecek degerlerde olmasi bu baglamda oldukga énemlidir.

Ulkemizde yapilan birgok calismada gemilerdeki titresim analizi sonlu elemanlar
metodu kullanilarak yapilmakta, buna kargin gurulti analizine yonelik kisith miktarda
¢alismalar bulunmakta ve bu ¢alismalarda daha ¢ok sonlu elemanlar yéntemine ydnelik
tahminleri icermektedir. Yapilan galismalar gdéstermektedir ki sonlu elemanlar yéntemi
analiz edilecek frekans araligi genisledikge yetersiz kalmaktadir. iste bu asamada bu
eksikligi gidermek amaciyla yeni yontemler gelistiriimektedir. istatistiksel Enerji Analiz
Yéntemi (IEA) buna érnektir. IEA yénteminin uygulanabilirligi birgok uluslar arasi galisma
ile kanitlanmistir ve c¢esiti mudhendislik yapilarinin analizi bu ybnteme gbre
gerceklestiriimistir. Ulkemizde ve yurtdisindaki galigmalarda, bu ydéntemin yapilarin
titresim ve gurdltd analizinde kullaniimasi drnegi ¢cok azdir. Yurtdisinda herhangi bir
geminin komple gurllti ve titresiminin analizinde IEA yénteminin uygulanmasi konusunda
oldukga az galisma mevcuttur Ulkemizde ise bdyle bir calismaya rastlanmamistir.

Bu projede IEA ydnteminin herhangi bir geminin titresim ve giriltl analizinde
kullanilabilirligi  gdsterilecektir. Ayrica, bu ydntemin avantajlari ve dezavantajlari
tartisilacak, baska metotlarla birlikte, 6rnegin sonlu elemanlar metodu ile birlikte,
uygulanabilirigi arastirnlacak, iki metodun birlikte uygulanmasi halinde analizlerde ne
denli iyilesmelerin olabilecedi gosterilecektir. Bu amagcla, gurlltd ve titresim alaninda
calismalari bulunan makine mihendisligi, gemi insaati ve gemi makineleri muhendisligi
bélimunden uzman arastirmacilarla birlikte ¢alisiimasi gerekmektedir.

118



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

In recent years, the importance of human health and comfort become very
serious subject as a result of increasing passengers and cargo transporting with ships.
Consequence of that, the noise and vibration become the most significant area of
interest. So it is important that passengers’ comfort, humans’ health, crews’ effort and
construction of ship shouldn’t be affected by noise and vibration values.

In our country, many researches about the vibration analysis in ship structures
carry out with finite element method in contrast with this very few researches available
about the noise analysis and the current researches include finite element method
expectations. The recent studies show that the finite element method is getting
insufficient together with the increasing frequency range in the analysis. So, in that case
new methods should be developed to fill this gab. One of the most important methods of
this is Statistical Energy Analysis (SEA). The feasibility of SEA is proved by several
international researches and various analyses of the engineering structures carry out with
this method. On the other hand, the studies in our country and in world are very few using
this method in the noise and vibration analysis of the structures. Moreover, the
application of SEA method in the noise and vibration analysis of ships as a research
subject is encountered very rarely in abroad and no study are found in our country.

This project indicates feasibility of SEA method for the analyzing vibration and
noise in a ship structures. Moreover, the advantages and disadvantages of this method
are going to be discussed, and applicability of this method is going to be discussed with
other methods, for instance finite element method. When two methods are used in the
analyses together, it is going to be discussed that what kind of improvements will
occurred on the calculations. Corresponding to this, professional researchers, performing
research at noise and vibration topic in the mechanical and naval architecture - marine
engineering department, are needed to cooperate together.
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Proje No: 2010-12-01-KAP01

INOVASYON KA_PASi'_I'E_SiNiN VERiMLiLiK VE FINANSAL PERFORMANS
UZERINDEKI ETKISi: ISO 500 iSLETMELERINDE BiR UYGULAMA

Prof. Dr. Guler ARAS
Dr. Nuray TEZCAN, Ars. Gor. Ozlem KUTLU, Ars. Gor. Asli AYBARS

Sosyal Bilimler Enstitiisii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2012-05-15

OZET

Globallesen diunyada, isletmeleri farkl kilan ézelliklerin baginda, yalnizca sahip
oldudu fiziksel varliklar, hammadde ile tlketici ve Ureticiye kolay ulasabilmesi degil, ayni
zamanda maddi olmayan duran varliklara yapilan yatirim ve bu slregte yaratilan katma
deger gelmektedir. Yenilik (inovasyon) faaliyetlerine yapilan yatirim, isletmelerin stratejik
planlarinda énemli bir unsur olarak kabul edilmelidir. Yenilik faaliyetleri ve verimlilik
arasindaki dinamiklerin anlasilmasi ise, isletme i¢in hayati 6nem tagiyan etkilere sahip
ciddi bir arastirma alanidir. Turkiye gibi gelismekte olan bir Ulkede, bu alanda yapiimis
olan caligmalarin eksikligi, bu calismanin gerceklestirimesinde motive edici temel
faktordur. Bir diger onemli katki ise, Tarkiye’nin 500 BluylUk Sanayi Kurulusu tarafindan
yaratilan katma degerin dnemi hakkinda isletmelerin Ust kademe yoneticilerini
bilgilendirmek ve bu konudaki bilinci arttirmaktir. Turkiye ekonomisine yon veren sirketleri
kapsayan bu calismada, yenilik yaratan unsurlar olarak, patent, ticari marka, endustriyel
tasarim ve faydali model gibi faktorlerin, bu sirketlerin finansal performans, verimlilik
gostergeleri ile iligkisi ve katma deger yaratmaktaki rolli arastirilmaktadir. Calismada,
2005-2008 yillan arasini kapsayan donem icin panel veri analizi uygulanmistir. Sonug¢
olarak, bu projenin Uyeleri bdyle bir g¢alismayi gergeklestirerek hem teori ve hem de
uygulama alaninda literatire katkida bulunmayi ve ISO 500 firmalarinin, yenilik
yaratabilme konusunda ne 6l¢ide duyarli olduklarini ortaya ¢ikarmayi amaglamaktadir.
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SUMMARY

In today’s globalized world, what distinguish firms from each other are not only
the physical characteristics they posses like tangible assets, easy access to raw
materials, suppliers and customers but also investment that made in the intangible assets
and the value added to their processes. Investments in innovative activities are regarded
to be a crucial element of a firm’s strategic posture. Understanding the dynamics between
innovation and productivity is a crucial research area that will have implications of vital
importance on companies. The motivating factor to effectuate this project is the lack of
researches in this area, especially in Turkey, with a wide sample employed as in this
study. One important contribution of this study is to improve the perception of the
Turkey’s Top 500 Industrial Enterprises’ (ISO 500) management of the significance of
these value adding activities. Development of a conceptual framework is the first phase of
the study to be able to analyze the relationship between innovation and firm financial
performance, productivity level and to see the impact of value-added activities. In this
study, a panel data analysis is conducted on ISO 500 enterprises covering a time span of
4 years between 2005 and 2008. As a conclusion, the members of this project intend to
add to both theory and application by actualizing this study and to get an idea about how
sensitive ISO 500 enterprises are to investments in value adding activities.
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Proje No: 2010-15-01-ODAPO1

YTU BESIKTAS YERLE$K_ESi’NDEKi YILDIZ SARAY| SEHZADE K(")s_KLERi TARIHI
BAHGESI’NIN KORUMA VE RESTORASYON PROJESI

Dog. Dr. Cengiz CAN
Mimar Dirahsan KARAMIK UGURYOL, Mimar Burcu SERBES, Mimar Mehmet
UGURYOL

Milli Saraylar ve Tarihi Yapilar Meslek Yiiksek Okulu, Teknik Programlar Bélimii

Baslangi¢ Tarihi: 2010-05-15 Bitis Tarihi: 2011-05-15

OZET

Bu aragtirma projesinde YTU Yerleskesi iginde bulunan Yildiz Sarayi Sehzade
Kdskleri Tarihi Bahgesi’'nin tarihsel, sanatsal o6zelliklerinin arastirlmasi ve malzeme
problemlerinin  (bozulmalarinin) saptanmasi; temizlik, saglamlastirma, tamamlama,
onarim ve teshirlerine yodnelik oneriler gelistiriimesini kapsayan koruma projesi
hazirlanacaktir. Hazirlanan proje dogrultusunda da tarihi bahgenin koruma ve
restorasyon uygulamalari yapilacaktir.
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Proje No: 2010-16-03-KAP01

UZAKTAN EGITiMIN BASARISINI VERIi MADENCILiIGI TEKNIKLERI KULLANILARAK
ARTTIRMA

Yrd. Dog. Dr. Fulya Damla KENTLI
Yrd. Dog. Dr. Abdullah BAL, Ogr. Gér. ismail ALAN

Rektorliik, Enformatik Bolimii

Baslangi¢ Tarihi: 2010-03-01 Bitis Tarihi: 2013-03-01

OZET

Geleneksel sinif ortaminda &grencilerin devam durumu, ders bilgisi ve ders
notlari gibi sinirli bilgilere ulasilirken, internet tabanli uzaktan egitimde daha kapsaml
bilgiye ulasilabilir. Clinkl bu sistemler, 6drencilerin ve egitimcilerin 6grenim ydnetim
sistemi (OYS) ile olan her tirlii etkilesimlerini veri tabaninda kaydedebilirler. Veri
tabaninda tutulan égrencilere ait derse katihm siklidi, derste kalma suresi, quizlerin soru
ve sure temelli degerlendirme sonuclari gibi veriler uygun yoéntemler kullanilarak
degerlendirilebilir. Geleneksel ydntemlerin yaninda, yapay zekanin bir kolu olan veri
madencilidi bu turli degerlendirmelerde dnemli avantajlar sunmaktadir. Veri madenciligi
sonucunda, elde edilecek yeni veriler kullanilarak uzaktan egitimin basarisini arttirmak
muamkunddr.

OYS olarak Moodle platformu kullanilacaktir. YTU Enformatik Bélimi’nin
uzaktan egitimle verecedi Bilisim dersleri verilerinin kullaniimasi proje kapsaminda
hedeflenmektedir. Veri madencilidi tekniklerinden bilgi goérintileme, kimeleme,
siniflandirma ve birliktelik kurallari Gretme islemleri, elde edilen Moodle verileri (izerinde
uygulanacaktir. Kimele islemi K-Means algoritmasi ile siniflandirma islemi destek vektor
makineleri algoritmasi ile ve birliktelik kurallarinin ¢ikarimi iglemi ise Apriori algoritmasi ile
gergeklestirilecektir. Bu analiz ve degerlendirmeler dikkate alinarak, ders icerikleri ve
formati (Matlab dersi), sinav icerikleri ve formati (coktan se¢meli, dogru-yanls, kisa
cevapli ve eslestirme soru tlrleri), dlgme ve degerlendirme yontemleri (sabit hata ve
deger bigmeye yobnelik degerlendirme) tekrardan gbzden gegirilerek uzaktan egitimin
basarisi arttinlacaktir. Bu sekilde, temel bir uyarlanir &3renme uygulamasi
gercgeklestirilecektir.
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SUMMARY

While traditional classrooms only have information about student attendance,
course information, curriculum goals and individualized plan data, web-based distance
education has much more information available because these systems can record all the
information about students’ actions and interactions with Learning Management System
(LMS) in databases. The data of students such as attendance, total time in courses and
the total time used in quizzes stored in the database can be evaluated. In addition to the
traditional methods, data mining, one of the branches of the artificial intelligence, has
significant advantages. As a result of the data mining, it is possible to increase the
success of e-learning using obtained new data.

Moodle will be used as LMS. It is aimed to use data of informatics courses that
will be given as online by Department of Informatics, YTU. Visualization, clustering,
classification and association rule mining will be used on obtained Moodle data.
Clustering with K-Means algorithms, clustering with support vector machines and
association rule mining with Apriori algorithms will be implemented. Considering the
results of this study, contents and format of the course (Matlab), content and format of the
exams (multiple choice, true-false and matching questions) and assessment and
evaluation methods (constant fault and summative evaluation) will be examined to
improve the achievement of distance education. In this way, a basic adaptive learning
will be carried out.
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Proje No: 2011-01-01-DOP01

GRUP 1I-VI INCE FiLiM_YARI-iLE_TKEN (NANO) YAPILARIN BUYUTULMESI VE
OPTIiK OZELLIKLERININ ARASTIRILMASI

Prof. Dr. Hikmet YUKSELICI
Doktora Ogrencisi Asuman ASIKOGLU

Fen - Edebiyat Fakiiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2014-01-04

OZET

Organik, kristal veya hibrid ince filim malzemeler, gaz, basin¢g ve sicaklik
algilayici dedektorler, holografik veri kaydetme, silinmeden saklama ve iki veya U¢
boyutlu gérintileme, guines pilleri vb gibi birgok alanda teknolojik uygulama potansiyeline
sahiptir. ince filim CdTe yari-iletkeninin giines pillerinde kullanilabilecek Isik enerjisini
elektrik enerjisine donlstirme bakimindan en verimli malzeme oldugu artik anlasiimistir.
First Solar gibi sirketler CdTe teknolojisine dayanan buiylk glines enerjisi panelleri tretim
birimlerine sahiptirler. Turkiye de Uretilen toplam elektrik enerjisinin %o 1 den ¢ok daha
azini glnes enerjisi olusturdugu g6z 6nlne alindiginda bu alanda yapilan yatirmlarin ve
AR-GE caligtirmalarinin yayginlastiriimasi gerektigi ortaya c¢ikar. Kimyasal banyo ve isil
buharlastirma ile ince filim malzeme Uretimesi ve optik ve elektronik ydntemlerle
Ozelliklerinin arastiriimasi icin gerekli sahip oldugumuz altyapi ve bilgi birikimini daha
ilerilere tagsimak ve genc¢ arastirmacilara aktarmak onerilen projenin genel amaci olarak
Ozetlenebilir.

SUMMARY

Organic, crystal and hybrid thin film materials have potentials for technological
applications such as gas, pressure and temperature sensors, holographic data storage,
non-volatile recording and two and three dimensional imaging, solar cells, etc. Thin film
CdTe semiconductor has been one of the most efficient materials for converting light
energy into electrical energy. Companies like First Solar have mass solar cell production
facilities based on thin film CdTe technology. Considering that only much less than 1 %o
of the total energy production in Turkey has been solar energy, the necessity for the
investment and R&D study on solar energy is inevitable. Production of thin film materials
using chemical bath deposition and physical vapor deposition and studying their optical,
electronical and structural properties using present facilities that we have already have
and collaboration with other researchers are the main goals of the project proposal that
also will lead to a PhD thesis research.
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Proje No: 2011-01-01-KAP01

BOR OKSIT ATIKLARININ DIELEKTRIK SPEKTROSKOPiI METODU iLE
ELEKTRIKSEL VE YAPISAL OZELLIKLERIN TAYIN EDILMESI

Yrd. Dog. Dr. Mustafa OKUTAN
Yrd. Dog. Dr. M. Sinan BILGILI, Dog. Dr. Zeynel YALCIN, Dog. Dr. Orhan iCELLI

Fen - Edebiyat Fakiiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Kullanim alani itibariyla, Bor ve Bor Oksit malzemeler yizyilimizin en dnemli ham
maddelerinden biridir. Ulkemizde bor rezervi 2,5 milyon ton civarindadir. Buda, diinya bor
rezervinin yaklasik %72' sine karsilik gelmektedir. Birgok endustri dalinda yaygin bir
kullanim alani bulan bor mineralleri ve turevleri, enerji kaynadi olmasi bakimindan 21.
ylzyilin petrold olarak adlandiriimakta ve yasam standartlarinin arttirimasindaki énemi
gln gectikce artmaktadir. Bazi durumlarda bir Urdnln vyerini bagka bir Grindn
tutabilmesine ragmen, gunimuiz kosullarinda bor Grtnlerinin yerini ayni kalite ve
ucuzlukta tutabilecek baska bir mineralin bulunmayisi ve stratejik anlamda da degerli
olmasi Bor ve tlrevlerinin dnemini arttirmaktadir.

Fiziksel arastirmalarda, bor bilesiklerinin kullanimi hizla yayginlasmaktadir.
CUnkl dogada yaklasik 230 ¢esit bor minerali oldugu bilinmektedir. Bor, ¢esitli metal veya
ametallerle yaptigi bilesiklerle gosterdigi farkli 6zellikler endustride pek ¢ok farkli alanda
kullanimini mumkin kilmaktadir. Cam, seramik, elektrik ve elektronik, bilgisayar, iletisim,
ingaat, ¢cimento, metaldrji, otomotiv, tekstil, ila¢ ve kozmetik sanayinde, kimyada, tarimda,
fotografcilikta ve nikleer santrallerde siklikla kullaniimaktadir.

Bu proje kapsaminda, bor atiklarinin (Trommel Elek Atigi, Konsantre Kolemanit,
Emet kolemanit Kili, Uleksit, Kestelek Kolemanit, Tinkal, Tinkal Kili, Borocips, Pelet atig,
Probertit) sicakliga bagli dielektrik spektrumu ve betona katkilandiginda elektriksel
Ozelliklere katkisinin analizini ve ¢cevre kosullari altinda gosterecegi iletkenlik durumlarini
arastirmayi hedefliyoruz. Mevcut bor atiklarindan hazirlanan kompozitlerin sicakliga bagli
dielektrik spektroskopisi de alinarak, borlu kompozitlerin uygulama alanlarina bagl olarak
empedansi, iletkenligi ve dielektrik sabitleri deneysel olarak tayin edilebilecektir. Bu
malzemelerin ylzey direngleri hesaplanarak, zirh kaplama uygulamasi agisindan uygun
olup olmayacagi degerlendirilecektir.

Bu proje kapsaminda 6ncelikle, bazi 6zel bor atigi kimyasallarin, érnegin Trommel Elek
Atigi, Konsantre Kolemanit, Emet kolemanit Kili, Uleksit, Kestelek Kolemanit, Tinkal,
Tinkal Kili, Borocips, Pelet Atigi ve Probertit gibi bor atiklarinin ¢imento icerindeki ve
beton halindeki homojen karisimlarin aktivasyon enerjileri ve radyasyona karsi sogurucu
etkileri tayin edilecektir. Hazirlanan harglarin ylzey direngleri dlgtlerek uygun zirhlayici
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materyaller hazirlanmasina calisilacaktir. Ayrica, endustriyel ve teknolojik dnemi olan bor
ve atik Grtnlerinin elektriksel dzellikleri de hassas bir sekilde tayin edilecektir.

Hazirlanan zirhlayici  materyallerin - sicakliga baglh elektriksel iletkenlik
Olcimlerinden yola cikarak ve mevcut karisimlarla 6zel ve c¢oklu konsantrasyonlar
denenerek elde edilen degerler tartisilacaktir. Bu malzemelerin icerigi bor katkili olmasi
ve yariiletken 6zellik gdstermesi s6z konusu olmasi, malzemelerden gunes pilleri yapimi
icin yeni bir uygulama alani ortaya konmasina da zemin hazirlayacaktir. Séyleki, yuzey
kaplama malzemesi olarak kullnilacak bu zirh malzemesi enerji eldesini mimkin kilacagi
ve bu yonde arastirmalar ile uygulanabilirligi ortaya konacaktir. Hazirlanan harglarin
iletkenlik seviyeleri, deneysel olarak dl¢ulmesi fotovoltaik pillerin uygulama alanina temel
olusturabilecektir. Bu c¢alisma ayrica mevcut bor atiklarinin reflektans o6lgimlerinin
alinabilmesini de gerekli kilmaktadir. Reflektans olgiimleri glines pili uygulamalarinda ve
Ozellikle kaplama enduUstrisinde vazgegilmez bir unsurdur. Yansima katsayisi dl¢cimleri
UV-Vis Spektrofotometre dlgimleri ile yapilarak ylzey zirh malzemesinin kirilma indisi
tespiti yapilacaktir.

Bor atigi kimyasallarin, zirhlanma materyalleri olarak gelistirilecek yapilarin
elektriksel Ozelliklerini Empedans Spektroskopi (ES) ve ylzeysel Ozellikleri agisindan
(Atomik Gug¢ Mikroskobu) AFM ve Taramali Elektron Mikroskop (SEM) metodu ile
incelenecektir. Kimyasal yapiya katkilanmalar ile kazandirilan elektriksel degisimleri
degerlendirilip ve ylzeysel boyutlar agisindan vyapilacak c¢ikarimlara bakilarak
radyasyonu zirhlayacak uygun materyaller belirlenecektir.
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SUMMARY

Boron is one of the most important raw materials of our century. Boron reserves
of our country is almost 2.5 million tons, this consists of about 72 per cent of world’s
boron reserves. Boron minerals and theirs derivativies, which find applications in the field
of many branches of industry commonly, have been called 21 century’s petroleum and
theirs importance in qualifying of living standards has been increasing with each passing
day. In some cases, although a boron product can be compensated with another product,
in our circumstances That no mineral can replace with boron mineral by saving the same
quality and cheapness and that they are also valuable strategically add to boron an extra
importance.

The usage of boron compounds is become widespread in physical researches. It
is known there are 230 kinds of boron minerals in the nature. Boron element shows
different properties when bounding with different metals or non-metals in order to
constitute compounds Because of this; it is possible to use it in many fields of industry.
Boron minerals have been used frequently in the industry of glass, ceramic, electric and
electronic, computer, communication, construction, cement, metallurgy, automotive,
textile, medication and cosmetics, in chemistry, agriculture, photography and building of
nuclear power plant.

There are many experimental methods that calculate the atomic, molecular,
electronic cross-sections and the effective atomic number of elements, compounds,
mixtures and alloys. One of these methods is transmission method. This method has
been used to investigate basic electronic structures of metals, mixtures, magnetic
substances, super conductive materials and even polymers, to control the theoretical
calculations, to determine the effect of polarization, to measure the thickness of any
materials and to perform the quantitative analyses. With this project, we planned new
experimental geometries and methods in order to measure the atomic, molecular,
electronic cross-sections and the effective atomic number of different materials. Addition
these, we aimed to investigate the effect of boron waste(Trommel Seive Waste,
Concentrated Colemanite, Emet Colemanite Clay, Ulexite, Tincal, Tincal Clay,
Borogypsum, Pellet waste, Probertite) onto the concrete strength and shielding against
radiations. As well as determining the radiation shielding property of some existing boron-
composite, we will measure the dielectric constant of these composites by means of
dielectric spectroscopy, experimentally.

In the scope of this project, a series of mixtures will be prepared by adding some specific
chemical boron wastes such as Trommel Seive Waste, Concentrated Colemanite, Emet
Colemanite Clay, Ulexite, Tincal, Tincal Clay, Borogypsum, Pellet waste, Probertite to the
cement and concrete in certain concentrations, homogeneously. Some suitable shielding
materials will be tried to prepare by measuring the transmission factors of prepared
mortar, depending on this, the mass attenuation coefficients, atomic, electronic and
molecular cross-sections, experimentally. These experimental values will be compared
with the calculated theoretical values. In addition, the analyses of chemical composition
of boron and boron waste productions being industrial impotance will be done accurately.

The tested values of transmission measurements of some specific and multi
concentrations from the present shielding materials may lead to investigations of
preparing the most suitable boron waste for manufacturing the solar cells from boron
additive semiconductors materials. Moreover the experimental measurements of
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dielectric constant of prepared mortars can constitute the basis of investigation for photo-
voltaic cells. This study obligates to measure the reflectance of present boron wastes as
wall as measurement of transmission factors. Reflectance is an indispensable parameter
in solar cell applications and coating industry. Reflectance constant of surface shield
materials will be established by measuring the reflectance constant with UV-Vis
spectrometer.

While electrical properties of chemical boron wastes or shielding materials to be
developed will be investigated by Impedance Spectroscopy (ES), surface properties of
those materials will be measured by Atomic Force Microscope (AFM) and Scanning
Electron Microscope (SEM). The most suitable shielding materials can be determined by
examining the changing in electrical properties and surface dimension with certain
doping.
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BOR ATIKLARINDAN E'I_'K_iN BiR _Bi(}_iIV!DE FAYDALANARAK RADYASYON
ZIRHLAMA MATERYALLERININ GELISTIRILMESI VE MODELLEME CALISMALARI
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Fen - Edebiyat Fakdiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Bor, yiizyilimizin en énemli ham maddelerinden biridir. Ulkemizde bor rezervi 2,5
milyon ton civarinda olup bu da toplam dinya bor rezervinin yaklasik %72'sine karsilik
gelmektedir. Birgok endustri dalinda yaygin bir kullanim alani bulan bor mineralleri ve
tirevleri, 21. ylzyilin petroli olarak adlandirimakta ve yasam standartlarinin
arttinimasindaki énemi gin gegtikge artmaktadir. Bor UrGnd bazi durumlarda baska bir
arinun yerini tutabilmesine ragmen, gunimuz kosullarinda bor Grtnlerinin yerini ayni
kalite ve ucuzlukta tutabilecek bagka bir mineralin bulunmayisi ve stratejik anlamda da
degerli olmasi bor minerallerine 6zel bir konum kazandirir.

Fiziksel arastirmalarda bor bilegiklerinin kullanimi hizla yayginlasmaktadir.
Dogada yaklasik 230 gesit bor minerali oldugu bilinmektedir. Borun, g¢esitli metal veya
ametallerle yaptigi bilesiklerle gosterdigi farkli 6zellikler endustride pek c¢ok farkli alanda
kullanimini mumkin kilmaktadir. Cam, seramik, elektrik ve elektronik, bilgisayar, iletisim,
insaat, ¢cimento, metallrji, otomotiv, tekstil, ila¢ ve kozmetik sanayinde, kimyada, tarimda,
fotografcilikta ve nikleer santrallerde siklikla kullaniimaktadir.

Elementlerin, bilesiklerin, karisimlarin ve alasimlarin atomik, molekiler ve
elektronik tesir kesiti, etkin atom numarasini hesaplayan birgok deneysel metot vardir. Bu
deneysel metotlardan biri de transmisyon metodudur. Bu metot; metaller, karisimlar,
manyetik maddeler, slper iletkenler ve hatta polimerler gibi farkli materyallerin temel hal
elektronik yapisini arastirmak, teorik hesaplamalari kontrol etmek, polarizasyon etkilerini
tespit etmek, materyal kalinliklarini dlgmek ve miktar analizi yapmak igin kullaniimaktadir.
Bu proje kapsaminda, materyallerin atomik, molekiler, elektronik tesir kesitlerini
hesaplayabilmek ve materyallere ait tek bir atom numarasi tayin edebilmek i¢in uygun
deneysel metotlar ve yeni deneysel geometriler gelistirilecektir. Ayrica; bor atiklarinin
(Trommel Elek Ati§i, Konsantre Kolemanit, Emet kolemanit Kili, Uleksit, Kestelek
Kolemanit, Tinkal, Tinkal Kili, Borocips, Pelet atigi, Probertit, Sepiolit, Kernit, Pandermit,
inderit, inyonit ve Kurkanovit) betonun mukavemetine ve radyasyona karsi zirhlanmaya
olan etkisini arastirmayi hedefliyoruz.

Sogdurma oOzelligi ylksek ve duglk maliyetli bir malzemenin yapilabilmesi daha
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verimli sistemlerin inga edilebilmesini saglar. Bu amagla, kuracadimiz duzenekte
transmisyon metodunu kullanmayi planlamaktayiz. CUnki bu metotla maddenin ne
derece sogurucu ve zirhlanici oldugu dogrudan dlgulebilir. Sogurucudan gecen gama
Isinlari kullanarak bor bilesikleri, bor atiklarn ve kursun oksit katkili betonun transmisyon
faktorlerini es zamanli olarak dlgebilecegimiz etkin, pratik bir sistem tasarlanmasi dncelikli
hedeflerimiz arasindadir.

Laboratuar sartlarinda kurulacak olan deney geometrisinde karakteristik
spektrumlar, XR-100SDD X-Ray dedektérl ile alinacaktir. Lineer ve kitle azaltma
katsayilarinin deneysel olarak tayin edilmesiyle molekiler, atomik, elektronik tesir kesitleri
ve etkin atom numaralari tayin edilecektir. Yeni deneysel metodumuz literatirde cok
siklikla kullanilan transmission metoduna [Singh vd., 2006; Mohammed, 2007; Kirdsiri
vd., 2009; Akkurt vd., 2010a,b; Demir, 2010; Kharita vd., 2011] ilave olarak biz saciima
metodunu transmisyon geometrisiyle birlikte kullanacadiz. Bu yeni geometri
transmisyonlu sagilma metodu olarak tasarlanacaktir. Bu geometri ile agisal kalibrasyon
ve sistemden kaynaklanan hatalari en aza indirmeyi hedefliyoruz. Bu metot gecerli
oldugunda tahribatsiz analiz i¢in farkli pratik ve daha etkin sonuglar almayi Umit ediyoruz.
Bu metot bilesimin etkin atom numarasini tayin etmek i¢in bilesimlerin kalitatif ve kantitatif
analizine gerek kalmayacaktir. zirhlanici materyaller hazirlanirken oldukga blyik énem
arz edecektir

Bu proje kapsaminda 6ncelikle, transmisyon ve alternatif sagilma metodu ile bazi
Ozel bor atigr kimyasallarindan Trommel Elek Atigi, Konsantre Kolemanit, Emet kolemanit
Kili, Uleksit, Kestelek Kolemanit, Tinkal, Tinkal Kili, Borocips, Pelet Ati§i ve Probertit gibi
bor atiklarinin ¢cimento ve beton ile homojen bir sekilde karisimi belli konsantrasyonlarda
hazirlanacaktir. Hazirlanan harglarin transmisyon faktorleri, buna bagl olarak lineer ve
kitle azaltma katsayilari, atomik, elektronik ve molekuler tesir kesitleri deneysel olarak
Olcllerek bilesimlerin etkin atom numaralari tayin edilecektir. Bu parametrelerin degerleri
uygun zirhlanici materyaller hazirlanirken kullanilacaktir. Sezgisel fuzzy optimizasyon
teknikleri kullanilarak elde edilen optimum degerlerden sonra bu materyallerin gimento ve
betona katki malzemesi olarak kullanilmasi da bu projenin bir sonraki agamasi olacaktir.

Hazirlanan zirhlanici materyallerin transmisyon d&lglimlerinden yola ¢ikarak ve
mevcut karisimlarla 6zel ve ¢oklu konsantrasyonlar denenerek elde edilen degerler, bor
katkili malzeme biliminde ve 6&zellikle bor katkili yariiletken malzemelerden gines
pillerinin yapimi igin en uygun bor atigi arastirmasina temel olusturabilecek ve yaygin
olarak kullanilabilecektir.

Onerilen proje kapsaminda ayrica, deneysel ve teorik olarak elde edilecek veri
seti esas alinarak radyasyon zirhlama isleminde énemli ve kritik bir parametre olan
toplam kitle azaltma katsayisinin, , tahminine ydnelik olarak yapay sinir aglar (YSA),
bulanik mantik (fuzzy-logic) ve uyarlamali sinirsel bulanik ¢ikarim sistemleri (ANFIS) gibi
glncel yapay zekd modelleme teknikleriyle bilgisayar esasli tahmin modellemesi
calismalari yapilacaktir. Modelleme c¢alismalarindan elde edilecek sonugclar, deneysel ve
teorik sonuglar ile ¢cok sayida farkli istatistiksel parametre icin mukayese edilecek ve
toplam kitle azaltma katsayisinin tahmininde en uygun model yapisi belirlenecektir.
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SUMMARY

Boron is one of the most important raw materials in our century. Boron reserves
in our country are almost 2,5 million tons, which are about 72 per cent of world’s boron
reserves. Boron minerals and theirs derivatives, which have widespread applications in
the field of many industry branches, have been called 21st century’s petroleum and theirs
importance in qualifying of living standards has been increasing with each passing day.
Even though in some cases a boron product can be compensated with another product,
in our circumstances, no mineral can be replaced with boron mineral by reserving the
same quality and the same cheapness. Also boron is strategically valuable. As a result,
those properties of boron makes it very important and special.

The usage of boron compounds is becoming widespread in physical researches.
It is known that there have been 230 kinds of boron minerals in the nature. Boron element
shows different properties when bounding with different metals or non-metals in order to
constitute compounds. This property of boron provides its usage with widespread
applications in many different fields of industry. Boron minerals have been used
frequently in the industry of glass, ceramic, electric and electronic, computer,
communication, construction, cement, metallurgy, automotive, textile, medication and
cosmetics, in chemistry, agriculture, photography,, and building of nuclear power plant.

There have been many experimental methods that calculate the atomic,

molecular, electronic cross-sections and the effective atomic number of elements,
compounds, mixtures, and alloys. One of those methods is the transmission method. This
method has been used to investigate the electronic structure of different materials such
as metals, mixtures, magnetic matters, superconducters, and even polimers; additionally
this method has been used to control theoretical calculations, to find out the effects of
polarization, to measure the thickness of material, and to carry out quality analysis of
those different materials. In this project, we planned new experimental geometries and
appropriate experimental methods in order to measure the atomic, molecular, electronic
cross-sections and the effective atomic number of different materials and to determine
one specific atomic number for materials. Additionally, we aimed to investigate the effect
of boron waste(Trommel Seive Waste, Concentrated Colemanite, Emet Colemanite Clay,
Ulexite, Tincal, Tincal Clay, Borogypsum, Pellet waste, Probertite) onto the concrete
strength and shielding against radiations.
Producing a material with high absorbance and low cost provides the construction of
more efficient systems. For this purpose, we are planning to use transmission method in
our experimental setup since by this method it can be measured directly how much a
matter is absorbent and shielding. It is among our goals to design a practical and
effective system by which we can measure simultaneously the transmission factors of
concrete containing additive boron composite, boron waste, and PbO.

Characteristic X Ray spectrums will be taken by X-123SDD X-ray detector with
help of the experimental geometry which we will set up in laboratory conditions.
Molecular, atomic, electronic cross-sections, and the effective atomic numbers will be
obtained by measuring the experimental mass attenuation coefficients. However, this
project will now become more significant since by the means of software and equipment
we will carry out this for all elements in the periodic table and by the mixture rule we might
apply this for all the mixtures at all appropriate rates in preparing shielding materials.

In the scope of this project, a series of mixtures will be prepared by adding some specific
chemical boron wastes such as Trommel Seive Waste, Concentrated Colemanite, Emet
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Colemanite Clay, Ulexite, Tincal, Tincal Clay, Borogypsum, Pellet waste, Probertite to the
cement and concrete in certain concentrations, homogeneously. Effective atomic
numbers will be determined by measuring the transmission factors of prepared mortar, as
depending of this, by measuring experimentally the mass attenuation coefficients, atomic,
electronic and molecular cross-sections. Appropriate shielding materials will be advised.
The latter step of this project will be that after the optimum values obtained using Intuitive
fuzzy optimization techniques those materials will be used as additional materials.

The tested values of transmission measurements of some specific and multi
concentrations from the present shielding materials may lead to investigations of
preparing the most suitable boron waste for manufacturing the solar cells from boron
additive semiconductors materials.

In the scope of the proposed project, computational studies regarding the
application of popular artificial intelligence-based modelling techniques, such as artificial
neural networks (ANN), fuzzy-logic, adaptive neuro-fuzzy inference system (ANFIS), will
be conducted to predict an important and critical parameter in raditaion shielding, mass
attenuation coefficient, , based on the data set obtained by experimental and theoretical
methods. Results of the modeling studies will be compared with the experimental and
theoretical outputs and the most suitable model structure in prediction of the mass
attenuation coefficient will be determined.
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OZET

Yariiletken aygitlarin boyutlarinin minyatirlesmesiyle beraber hizlarinin strekli
katlanmasi, temel limitlere dogru yaklasildidini belli-belirsiz gostermektedir. Metal-
yalitkan-yariiletken alan etkili transistor (MISFET) teknolojisinde, mesela, bu limit, yalitkan
tabakanin kalinhdi olarak géze c¢arpmaktadir. Diger bir deyisle kalinlik hem kapi
elektrodundaki kacak akimi belirleyen bir faktdor hem de ayni zamanda aygitin ¢alisma
frekansini sinirlayan tasiyicilarin  maksimum doyum hizini belirlemede 6nemli rol
oynamaktadir. Halihazirdaki silisyum dioksit (SiO2)/silisyum (Si) tabanh MISFET’ lerin
Olceklerindeki azalmalarina karsilik benzer elektriksel 6zelliklerinin korunmasi hedefi
yuksek dielektrikli yalitkan filmlerin kullaniimasiyla saglanabilir. SiO2, silisyumun tabi
yalitkanidir ve dielektrik sabiti 3.9 dur. Silisyum oksidinitrir (SiOxNy) ve silisyum nitrur
(Si3N4) onerilen alternatif dielektriklerdendir. Ancak, nitrir oksit yada saf silisyum nitrar
dielektriklerin yalitkan olarak kullaniimasi dielektrik sabitinde kayda deger bir artis
getirmemektedir. Ornegin, dielektrik sabiti,K, Si3N4 igin 7.5 olmasina karsin SiO2 igin 3.9
dur. Halbuki zirkonyum oksit (ZrO2), itrinyum zirkonyum oksit (YSZ), tantal oksit (Ta205),
hafniyum oksit (HfO2), titanyum oksit (TiO2) seryum oksit (CeO2) gibi yalitkanlar, birtakim
avantaj/dezavantajlari barindirmakla birlikte, SiO2 yalitkanina kiyasla dielektrik sabiti cok
daha fazla ve ustelik bazilari silisyum Uzerine kristal dizende blylyebilme 6zelligine
sahiptir. Bunlardan bir tanesi CeO2 dir. Silisyum 6rgusu ile olan mikemmel uyumu,
yalitkan 6zelligi ve kimyasal kararlihdi nedeniyle silisyum teknolojisi alaninda kaydadeger
bir ilgi cekmistir ve ylksek dielektrikli yalitkan tabaka olarak MIS devrelerinde kullanima
elveriglidir. Katodik elektrokromik 6zellik gosteren CeO2 porozlu yapisi sayesinde
hidrojen ve lityum gibi iyonlarin kolayca giris ¢ikiglarini sadladigindan ve dolayisi ile
yuksek ylk depolama kapasitesine sahip oldugu igin elektrokromik uygulamalar i¢in de
elveriglidir. Bu yuksek dielektrikli filmlerin diger Ozellikleri de gbzdnunde
bulunduruldugunda, silisyum tabanli elektronik calismalar igin ciddi incelemelerin
yapllmasi gerektigi sonucuna varilabilir. Bu dogrultuda, altin (Au), indiyum (In) ve
aliminyum (Al) gibi bir cok metalin farkli dielektrikli yalitkan/yariiletken eklemi Gzerine
bayGtilerek MIS yapilar elde etmeyi ve elektriksel karakteristiklerinin ortaya gikarilmasi
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amaclanmistir. MIS yapilarin incelenmesi igin en iyi ydntemlerden biri kicuk sinyalli
admittans (C= siga ve G=iletkenlik) él¢cUmleridir. Bu yontemin dnemli yani ise yapidaki
yalitkan tabaka, araylz durumlari ve yariiletkenin kimi o6zelliklerini diyodun calisma
kosullarinda kolayca ortaya cikartabilmesidir. Bunlar; yalitkan tabakadaki kagaklar, yik
yogunlugu, dielektrik sabiti, arayliz durum yogunlugu ve yariiletken igindeki tasiyici ve
derin durum yogunluklaridir. Eder iginde derin durumlari barindirmayan ve tasliyici
yogunlugu bilinen vyariiletkenler kullanilirsa (kristal silisyum pullar gibi), admittans
sinyalinin karmasikhgi bir dlctde giderileceginden dolayi, elde edilen sinyal biyuk dlgtide
gecit yalitkanin 6zelliklerini yansitir. Admittans dlgumlerinin yani sira sicakliga bagl akim-
gerilim (I-V-T) olgimleri de alinarak bariyer ylksekligi ve akim iletim mekanizmalarn da
incelenecektir. Bunlarla birlikte, metal-yariletken araylzeyindeki yerellesmis tuzak
yogunlugu belirlenecektir. Ayni zamanda farkli metal kontaklarin elektriksel &zelliklere
etkileri arastirilacaktir. Uygun altliklar tzerine Uretilen yalitkan filmlerin gecirgenlik ve
absorbans 6zellikleri aragtirilarak kirilma indisi, sdndirme katsayisi ve optik yasak enerji
araligi tespit edilecektir. Bulgular i1siginda Uretilen filmlerin teknolojideki yeri tayin edilerek
kullanim amacina gére Uretimi mimkan kilinacaktir.
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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 SiO2 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 SiO2. 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 SiO2 without gaining much in dielectric constant (k=7.5 for Si3N4 as compared
to k=3.9 for Si02). Many other metal oxides have also been proposed. Most notable are
zirconium oxide (ZrO2) or yttria stabilized zirconium oxide (YSZ), tantalum oxide (Ta205),
hafnium oxide (HfO2), and titanium oxide (TiO2). Each dielectric has its own advantages
and disadvantages. Comparatively little research has been done on the application of the
cerium oxides (CeQ2) as gate dielectrics though the excellent lattice match, its chemical
stability and commensurate cubic crystal structure of CeO2 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 CeO2 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 seems
suitable tool for that purpose. Shortly, this technique seems attractive because rather
minimum effort is necessary to produce and investigate the test structures under working
conditions; these are leakage in the insulator, charge density, dielectric properties,
interface trap density etc. Admittance analysis would be simple and reflect the dielectric
properties only if the well known crystalline silicon substrate is used. Apart from
admittance = measurements, temperature  dependent current-voltage  (I-V-T)
measurements will be performed to determine the barrier height and current flow
mechanism by coating different metals as a top electrodes. Additionally, optical properties
such as refractive indices, absorption constant and energy band gap of the dielectrics will
be examined with the properly chosen substrates.
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OZET

Bu projede boyutlari nano mertebesinden mikro mertebesine kadar degisen ve

verimli Metal-Gdzenekli silisyum (GS) esasli hidrojen pili yapiimasi hedeflenmistir. 1960°h
yillarin sonundan itibaren dinyanin her tarafinda goérilen hizli nifus artigl, kentlesme,
sanayilesme, Isinma, gibi durumlar artan bir elektrik tiketimini ve buna bagl olarak da
yakit tiketimini beraberinde getirmistir. Petrol fiyatlarinin yikselmesi, kaynaklarinin sinirl
olmasi ve gevre problemleri nedeniyle, petrol ve kdmure dayali klasik yontemlerle elektrik
enerjisi Uretimine alternatif olarak yenilenebilir kaynaklarin kullanimi gin gectikge 6nem
kazanmaktadir. Hidrojen enerjisi yenilenebilir enerji kaynaklari igerisinde énemli dlglide
yer almaktadir. Gézenekli silisyum hidrojen pili bu tlr kaynaklarin uygulamalarina érnek
olarak verilmektedir.
Gozenekli silisyum (GS), kristal yapili, bosluklarin nanometre/mikrometre boyutlu silisyum
bir agd ile gevrelenmis ve genis yuzey alani (~103 m2cm-3) ile karakterize edilen, tek
kristal silisyumdan elektrokimyasal anodizasyon yontemi ile elde edilen bir malzemedir.
Elektrokimyasal asindirma (anodizasyon) ile (Uretilen gbzenekli silisyumun (GS),
asindirma kogsullar ve tek kristal silisyumun iletkenlik tipi, katki konsantrasyonunun
degistiriimesi ile gézenek boyutlarinin ayarlanabilir olmasi (mikrometre-nanometre) dikkat
cekmektedir. Yapinin gézenekliligi, Metal/Gozenekli Silisyum/Silisyum yapilarin hidrojen
pili olarak kullaniimasina yeni bir bakis agisi kazandirmistir.

Gozenekli silisyumun Uzeri gesitli metallerle kaplanarak Metal/GS/Si yapilar
uretilir. Metal/GS/Si elektriksel agidan incelendiginde Schottky tipi kontak 6zelligi gosterir.
Bu vyapi, farkli konsantrasyonlu, hidrojen igeren sivilara daldirildiklari zaman
kendiliginden acik devre gerilimi (Voc) ve kisa devre akim yodunlugu (Isc)
olusturmaktadir. Bu 6zelliginden dolayi da pil olarak da kullanilabilecegi distntlmuis ve
gergekten (10x10x0,4mm3) érnekten 0,8V acik devre gerilimi (Voc) ve 25 mA/cm2 lik kisa
devre akimi (Isc) yani 20mW/cm2 lik gug elde edilmistir.

Metal-GS-Si yapi hidrojen igerikli bir siviya yerlestirildiginde bir tir kondansatére
benzemektedir. Yapinin metal kismi H+ iyonlarini su molekullerinden ayristirarak GS
kisminda birikmeye zorlamakta, bu birikme Si kisminda elektron birikmesine neden
olmaktadir. Metal ve Si ‘den birer kontak alinirsa bir potansiyel fark meydana gelmektedir.
Bu bir acik devre gerilimidir (Voc). Acik devre geriliminin degisimi ortamdaki hidrojen
miktari ile orantili olarak degismektedir. Metal-G6zenekli Silisyum—Silisyum (Metal-GS-Si)
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yapinin hidrojen pili olarak kullanimina izin vermekte ve bu durumda yapilan ¢alismalar
orijinal kilmaktadir. Metal-GS-Si esasli hidrojen pilinin, gerek yapi gerekse calisma
prensipi olarak literatlirde “gdzenekli silisyum hidrojen fuel cell” olarak nitelendirilen
yapilardan tamamen farkli ve orijinal oldugu gortlmektedir.

Yapilacak olan projede g6zenekli silisyumun hazirlanma kosullari (anodizasyon
sartlar1) degistirilerek gézenek boyutu nano mertebesinden mikro mertebesine kadar
degistirilebilir gdézenekli silisyum yapilar elde edilecektir. Elde edilen yapilar sonucunda
da anadizasyon sartlarinin pilin verimine etkisi incelenecektir.

SUMMARY

In this project, changing nano-parous silicon as from micro dimension and making
cell based efficient metal - GS hydrogen battery is aimed. Since the end of 1960 around
the world, the rapid population growth, urbanization, industrialization, heating caused
electricity consumption. Because of this sutiations fuel consumption increased. Owing to
increasing oil price, limited resources and environmental problems, based on using of
renewable resources are as an alternative to based on oil and coal producing electrical
energy. Using renewable resources gain importance day by day. Hdrogen energy is
important in renewable energy sources. Porous silicon hydrogen battery is an example
for this sutiation.

Porous silicon has crystal structure and it is meterial with voids of
hanomater/micromater-sized silicon surrounded by anetwork and large surface area ( ~10
3 m2 cm-3 ) and characterized with single crystal material abtained by silicon
electrochemical anodizatian method. The fabrication of porous silicon (PS) by
electrochemical etching is attractive because of the possibility of tuning the pore size,
simply by choosing suitable etching condition s and the doping level of the wafer. Porosity
of the structre, Metal /Porous Silicon / Silicon structures has brought a new perspective
on the use of hydrogen as a battery.

Metal/PS/Si Schottky-type structures fabricated by metals evaporate on PS/Si
structures. Metal / GS / Si Schottky-type contact feature analysis indicates that the
electrical angle. In this structure, different concentrations of hydrogen when the self-
containing liquids open circuit voltage (Voc) and short-circuit current density (Isc) are.
Because structure of the self-potential difference to produce, it can be use as a hydrogen
cell when placed in hydrogen containing liquids [with (10x10x0, 4mm3) sample, 0,8V
open circuit voltage (Voc) and 25mA/cm2 short circuit current (Isc) so 20mW/cm2 power].

When Metal-GS-Si structure is placed contains the liquid hydrogen, this structure
is similar capacitor. Metal part of the structure is that H + ions separating the water
molecules forcing to accumulate on the GS , this accumulation leads to the accumulation
of electrons at the Si. If from metal and silicon is taken the contact , potential difference
occurs. This is an open circuit voltage (Voc). Open-circuit voltage varies in proportion to
the amount of hydrogen environment. Metal-Porous Silicon-Silicon (Metal-GS-Si)
structure allows the use of hydrogen as a battery, and in this case makes the work
original. GS-Si-based metal-hydrogen battery, is completely different and original in terms
of both working principle and structure from the "porous silicon, hydrogen fuel cell"

In this project, porous silicon structures are obtained with pore-size from none to
micro by changing anodization conditions. The resulting increase in the efficiency of the
battery as a result of structures observed.
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GESITLI MIE_TALLERiN (AU, AG ,CU, ,PD) VE METAL KALINLIGININ GOZENEKLI
SiLISYUM ESASLI HIDROJEN PiLi PARAMETRELERINE ETKISi

Yrd. Dog. Dr. Cigdem ORUC LUS
Yuksek Lisans Ogrencisi Seving YILDIRIM

Fen - Edebiyat Fakiiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2013-01-04

OZET

Son yillarda fosil yakit kaynaklarinin (kémdar, petrol ve dogal gaz gibi) hizla
tukenmesi, yarattigi cevre Kkirliligi ve enerji verimliligi alternatif kaynak arayislarini
hizlandirmistir. Alternatif enerji olarak nukleer ve dogal kaynaklar (Gines, rizgar,
jeotermal ve hidroelektrik) distnilmektedir. Ancak bu kaynaklarla Uretilen enerjinin fosil
yakitlar yerine kullaniimasi icin yakit pillerine ihtiya¢c duyulacaktir. Hidrojen yakit pilleri
gelecekte enerji ihtiyacinin karsilanmasinda kullanilacak glvenli, temiz enerji ¢evrim
araclaridir. Bu enerji ihtiyacinin karsilanmasi icin de ileri teknolojilerden olan hidrojen
enerji sistemi kullaniimalidir. Gézenekli silisyum hidrojen pili bu teknolojinin érneklerinden
biridir.

Bu projede verimli Metal-Gdzenekli silisyum (GS) esasli hidrojen pili yapiimasi
hedeflenmigtir. Gozenekli silisyum 1950’li yillarda kesfedilmis ve teknolojide kullaniimaya
baslanmistir. Gdzenekli silisyumun ylzeyinin toplam en genis hali yaklasik 103m2.cm-3
‘dir. Gozenekli silisyum ylzeyler silisyum hidrit ve silisyum oksitle kaplidir. Gézenekli
siliyumun igteki genis ylizeye yayllmasi nedeniyle, ylzey badlari, 6zellikle de Si-H baglari
elektrik, optik ve fotoliminesans duzenliliginde blylk bir rol oynar. Goézenekli silisyum
yapinin ve kompozisyonunun degisim sebebinin hidrojen ve oksijen difuzyonu oldugu
sikga dusunuldr. Silisyum yasak enerji araliginin 1,1 eV dan gdzenekli silisyumda 1-5 eV
araligina tasinabilmesi nedeniyle gézenekli silisyumun ilk kullanim alani limunesansla
ilgili olmustur (LED,Laser yapimi). Daha sonraki ¢alismalarda gézenekli silisyumun Gzeri
metallerle kaplanarak yapinin diyot, sensér veya pil gibi kullanilabilecedi gérulmustar.

Uzerinde pek ¢ok calisma halen devam etmektedir. Elektrokimyasal asindirma
(anodizasyon) ile Uretilen gbzenekli silisyumun (GS), asindirma kosullari ve tek kristal
silisyumun iletkenlik tipi, katki konsantrasyonunun degistiriimesi ile gézenek boyutlarinin
ayarlanabilir olmasi (mikrometre-nanometre) dikkat ¢ekmektedir. Gozenekli silisyum
yapinin birim hacme dugen ylzeyi oldukga genis (~800 m2/cm3) ve ylzeyinin kimyasal
aktivitesi yuksektir. Temelde silisyum Uzerinde bir tlr elektrolizle gézenekli silisyum elde
edilir ve Uzeri gesitli metallerle kaplanarak Metal/GS/Si Schottky yapilar Uretilir. Bu
yapilar, hidrojen iceren farkli sivilara daldinldiginda herhangi bir dis gl¢ kaynagi
olmaksizin potansiyel Uretebilmektedir. Bu 6zelligi nedeniyle mini hidrojen pili olarak
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kullanilabilir.

Bu projede cesitli metaller (Au, Ag, Cu, Pd) kullanilarak ve farkli film
kalinliklarinda kaplanarak gdzenekli silisyum esasl hidrojen pili elde edilecektir. Bu
metallerin Metal-Goézenekli Silisyum Esasli hidrojen pilinin parametrelerine etkisi
incelenecek ve birbirleriyle karsilastirihp avantaj ve dezavantajlari degerlendirilecektir.

SUMMARY

In recent years, The speedy exhaustion of fosil fuels(coal, oil and natural gas
etc..) and its environmental pollution, low energy yield speeded up the new energy
sources. Nuclear and natural sources (Solar, wind, geothermal and hydroelectric) are
thought as an alternative energy. However using these energy that are produced with
these sources instead of fossil fuels need Fuel Cells. Hydrogen Fuel Cells are clean, safe
energy converting tools that are used for covering the energy needs in the future.

In this project; it is aimed to produce efficient Metal-Porous Silicon (PS) based
Hydrogen cell. . Porous Silicon that was first discovered in 50s and introduced to use of
technology is still popular in many science field. The surface of porous silicon with the
most extensive state of the total approximately 103m2.cm-3 'roll. Porous silicon surfaces
are covered with silicon hydride and silicon oxide. Due to wide dissemination of the inner
surface of porous siliyumun, the surface bonds, the Si-H bonds, especially electrical,
optical and photoluminescence regularity plays a big role. Porous silicon structure and
composition of the diffusion of hydrogen and oxygen is often considered the cause of
change. Porous silicon forbidden energy range from 1.1 eV, due to be carried silisyumda
porous silicon with a range of 1-5 eV have been related to the first field of use
[imUnesansla (LED, Laser-made). Later studies of silicon over porous metal coated
diode structure, such as sensor or the battery was used. Basically, porous silicon is
fabricated by the use of anodization on silicon. The fabrication of porous silicon (PS) by
electrochemical etching is attractive because of the possibility of tuning the pore size
(micrometer-nanometer), simply by choosing suitable etching conditions and the doping
level of the wafer. PS has an extremely large surface-to-volume ratio (up to 800m2/cm3)
and high chemical activity of the surface. Basically, porous silicon is fabricated by the use
of anodization on silicon. Metal/PS/Si Schottky-type structures fabricated by metals
evaporate on PS/Si structures. This structures gives potential when dipping in hydrogen
based different liquids which, it is no need a source. By this feature it may be used as
mini hydrogen cell.

In this project, various metals (Au, Ag, Cu, Pd) using a different film thicknesses
and coated porous silicon-based hydrogen batteries will be obtained. The metals in
Porous Silicon-Based Metal-hydrogen battery parameters, the effect will be examined
and compared and evaluated the advantages and disadvantages of each.
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INCELENMESI
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OZET

TiO2 filmlerin temiz enerji Uretimindeki yeri hem fotokatalitik hem de fotovoltaik
Ozelliklerinden kaynaklanmaktadir. GUnimuzin ve gelecegin temiz enerjilerinden gines
enerjisinden elektrik Uretiminde fotovoltaik gtines pilleri kullaniimaktadir. TiO2 ince filmler
boya duyarli gines pillerinde boyanin yerlestigi matriks veya heteroeklem glnes
pillerinde pencere malzemesi veya ara ylzey tabakasi olarak kullanilabilmektedir.

Son yillarda Uzerinde yogun olarak calisilan TiO2, yariiletken bir malzemedir ve
UV 1sigi ile foto aktif hale gelmektedir. TiO2; genis bir band araligina sahip olusu, yuksek
dielektrik sabiti, blylk kirllma indisi, yuksek gecirgenlik gibi karakteristik 6zellikleriyle en
cok caligilan malzemlerden biridir. TiO2 filmler gesitli ydntemlerle (sol-jel, kimyasal buhar
biriktirme, elektron demeti ile buharlastirma, iyon isini yoluyla biriktirme, vs) degisik
ylzeyler Gzerine (cam, kristal, TCO) kaplanabilirler. TiO2 anataz, rutil ve burikit olmak
Uzere dogada ug¢ farkh kristal yapida bulunmaktadir. Bunlardan anataz formundaki
TiO2'nin yasak band araligi enerjisi 3,2 eV oldugundan diger formlara gére daha yiksek
fotoaktivite 6zelligi géstermektedir.

Boya duyarli gunes pilleri (DSSC) kolay uretilebilen disik maliyetli organik ve
polimer fotovoltaik malzemelerin gelisimi ile ortaya ¢ikmistir. Bazi organik malzemeler ile
glnes pili verimlerinde basarili sonuglar elde edilmistir. Son yillarda organik alici
(akseptoér) ve verici (donor) molekiller arasinda ylksek verimli yik transfer surecinin
ortaya konmasi, bu tipteki glines pilleri Uzerinde yapilan arastirmalarin artmasina sebep
olmustur. Glnes pillerinde kullanilan organik malzemeler iletken polimerleri, boyalari,
pigmentleri ve sivi kristalleri igermektedir. Bunlarin igerisinde iletken polimerler, foto aktif
Ozellikleri en iyi bilinen ve galisilan malzemelerdir.

Bu c¢alismada, TiO2 ince filmlerin Uretilerek, orneklerin elektriksel ve optik
Ozellikleri incelenecek ve yapilacak optimizasyon calismasiyla gunes pillerinde verimlerin
arttinlmasi ile ilgili calismalar yapilacaktir.
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SUMMARY

The importance of TiO2 films in the production of clean energy are due to their
both photovoltaic and photocatalytic properties.  Photovoltaic solar cells are used to
generate electricity from solar energy which is today’s and future’s clean energy. TiO2
thin films are placed in the matrix of dye sensitized solar cells and used as a window
layer or interface layers in the hetero-junction solar cells.

TiO2 is a semiconductive material which has been studied intensively over the
last few years and it shows photoconductive properties under UV light and has a large
bandgap, high dielectric constant, large refractive index. TiO2 films can be deposited with
a variety of different methods (sol-gel, chemical vapor deposition, electron beam
evaporation and, by means of ion beam deposition, etc.) on various surfaces (glass,
crystal, TCO). In nature TiO2 has three different crystal structures; anatase, rutile and
burikit phases. The highest band gap energy is in the anatase form and it is 3.2eV.

Dye-sensitized solar cells (DSSC) can be produced easily with the development
of low cost organic and polymer photovoltaic materials. In recent years, revealing highly
efficient charge-transfer process of the organic recipient (acceptor) and donor (donor)
molecules increased researches on solar cells. Organic materials used in solar cells,
includes conductive polymers, dyes, pigments, liquid crystals. Among these, the best
known photoactive properties are belong to the conductive polymers.

In the present study, TiO2 thin films will be deposited and electrical optical
properties of the samples will be examined.
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OZET

Cagdas iletisim teknolgjisi, iki temel boélimle tanimlanabilir: bir yanda
mikroigleyiciler (microprocessors), 6teyandan da cevre birimleri (insan-makina ara
yuzu'nl olugturan giris ve c¢ikig birimleri). Mikroislemcilerin gelismesi tek kristal silisyum
Uzerinde gitgide minyatlrlesen timdevrelerle slrerken, giris-¢ikis birimleri blyik boyutlu
kalarak gelistiriliyorlar. Klavye, yazici, belge okuyucu ve kopyalayici, elektronik gosterim
gibi birimlerden olusan c¢evre birimlerinin gerektirdigi teknoloji, genis ylzeyli
mikroelektronik teknolojisi diye adlandiriimaktadir. Bunun igin gerekli 20-25 cm
boyutlarinda elektronik malzeme, ancak ince film bi¢ciminde elde edilebilir ve giderek ucuz
taban lGzerinde elde edilebildigi élglide de kabuledilebilir maliyette Uretilebilirler.

Bilindigi gibi, yariiletkenleri, aygit Uretiminin temeli yapan 6zelliklerinin basinda,
iletimi saglayan serbest elektrik yUka tastyicilarinin, hem tdrlerinin (n yada p) hem de
miktarlarinin denetimli bicimde ayarlanabiliyor olmasi yatmaktadir. Oysa amorf silisyum
(a-Si) filmler, 6nlenemez sarkik bagli yapilarindan dolayi, yasak enerji araligi ortalarina
dogru 1020 cm-3eV-1 gibi yuksek yodunlukta yerellesmis derin durum yogunlugu dagilimi
icerirler; bdylece olasi katki atomlarinin saglayabilecedi fazlalik serbest elektronlar bu
derin tuzaklar tarafindan yakalanarak etkin katkilanma o&nlenmis olur. Dolayisiyla
iletkenliginin turd ve miktari denetlenemiyen bir yariletkenin teknolojik édneminin sinirli
oldugu agiktir. Amorf silisyum filmlerinin bu tikanikligi, sarkik baglarin hidrojenle
doyurulmasiyla asilmistir. Yaklasik %10 hidrojenle alasimlastirilan a-Si filmlerde, sarkik
baglarin hidrojenle doyurulmalarindan dolayi derin yerel durum yogunlugu yaklasik 105
kez azalmaktadir, baska bir deyisle neredeyse bambaska bir film olugsmaktadir. Bu
hidrojenlenmis amorf silisyum (a-Si:H) filmlerde her tir ve miktarda katkilama
yapilabildiginden elektronik aygit  (retiminde 6nii acilmaktadir. Oteyandan, kristal
silisyuma gore, yasak enerji araligi yaklasik %60, optik sojurma katsayisi ise 10-20 kez
buyudiginden, hem sik duyarlilidl insan gdézunun etkili oldugu gérinidr bolgeye
tasinmakta, hem de belli bir foton miktari sogurmak igin ¢ok daha ince malzeme yeterli
olmaktadir. Dusuk tagiyici hareketliligi ve optik yipranma sorunlarina karsgin a-Si:H filmler,
optik 6zellikleri zayif olan kristal silisyumun bu acigini blyldk 6lgide kapatmaktadir.
Ayrica germanyum, karbon, azot... gibi elementlerle alasim yapabilen hidrojenlenmis
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amorf silisyum filmlerin yasak enerji araligi kizil altindan mor Otesine kadar
ayarlanabilmekte ve genis yuzeyli optoelektronik uygulamalara yol agmaktadir. Bunlarla
birlikte son zamanlarda yapilan ¢alismalar incelendiginde, a-Si:H filmler HIT tirG glnes
pili calismalarinda temel yari-iletken oldugu goérilmektedir.

Boylece, a-Si:H filmler, ilging 6zelliklerinin yaninda, mevcut mikro/nano-elektronik
malzemelerle (tek kristal Si, SiO2 , Si 3N4 ...) uyumlu olmasi, dusuk sicakliklarda ¢ok
kath yapilara girebiliyor olmasi, gunimuizde "amorf silisyum teknolojisi" diye
adlandirabilecek bir teknolojinin temel malzemesini olusturmaktadir.

Hidrojenlenmis amorf silisyum (a-Si:H) filmlerin hazirhdinda kullanilan teknikler ve
parametreler malzemenin istenilen 6zelliklerde olusmasi i¢in énemli bir rol oynamaktadir.
a-Si:H filmlerin olusturulmasi icin plazma destekli kimyasal buhar biriktirme sistemi
(PECVD) kullanilacaktir. Bu sistem plazma reaktord ve gazlarin bulundugu kabinlerden
olusmaktadir. Bu sistemde, a-Si:H film Uretimi icin baslica gaz silan (SiH4) gazidir.
Sistemin calismasi basing, sicaklik, gi¢ ve kaynak gazlarin akis orani gibi buyutme
parametrelerinin itinali ve dikkatli bir bicimde kontroli zorunludur. Bu parametreler
bayatalen filmin yapisal, elektronik ve optik 6zelliklerini tamamiyla etkilemektedir.
Yoéntemler kisminda, filmlerin Uretimi ve inceleme araglari hakkinda daha detayl bilgiler
verilecektir.

PECVD yontemiyle a-Si:H filmler, cam, metallenmis cam ve silisyum altliklar Uzerine
simultane olarak ilk 6nce katkisiz daha sonra da fosfor (n turl) ve bor (p turd) katkih
olarak buyutllecektir. Elde edilen numulerdeki optik sabitler (film indisi, yasak ener;ji
araligi, sogurma katsayisi vb.) UV-Visible yansima-gecirme spektroskopisiyle elde
edilecek, yapisal dzellikler iginse IR spektrumlariyla agiga cikarilacaktir. Cesitli althklar
Uzerine bayatilen a-Si:H filmlerin metallenmesi sonucu kontaklar Uretilecek, ilk énce bu
kontaklarin turd, yani “ohmik” yada “Schottky” belirlenecek, sonrada elde edilen aygitin
akim iletim mekanizmalar sicakliga bagl olarak gdzlenecek akim gerilim (I-V-T)
deneylerince ortaya cikarilacaktir. Bunlarin yanisira, filmlerin yik tutma kabiliyetleride
admittans teknigiyle belirlenecektir.
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SUMMARY

The hardware of modern information system can be divided into two categories:
Electronic processors (microelectronics) and input/output devices. The improvement of
processors has been associated with continuous miniaturization on crystalline silicon
chips. Therefore integrated circuit technology develops as electronic processors with
gradually reducing device dimensions (Submicron). On the other hand, input/output
devices have to continue to be of large dimensions. Electronic displays, printers,
keyboards or document scanners require electronics technology with large formats, which
is called large area electronics. Each of these applications requires an electronic device,
whose size matches the interface with human activity — either a display screen or a sheet
of paper- with typical dimensions of 25 cm or larger. Therefore economic fabrication of
large area electronic devices requires homogeneous materials with larger size.

Amorphous silicon and its alloys, apart from the fundamental importance in
theoretical point of view, they are building stone of today’s large area opto-electronics in
the relevant market. These large area devices have to stay large in dimensions as a
necessity of man/machine interface such as image sensors, document scanners,
electronic displays, printers etc... The crystalline silicon based conventional
microelectronics could not satisfy the requirements of these large area opto-electronic
devices due to both its poor optical properties and limited dimensions. The solutions
developed on the semiconductors other than the crystalline silicon have created
mismatching problems with the existing silicon based microelectronic structures.

Amorphous silicon whose huge amount of dangling bond states around midgap
energy region (1020 cm-1eV-1) are reduced to minute amount (1015 cm-1eV-1) by the
hydrogen compensation process, becomes able to be selectively doped both n and p
types leading to a large number of practically useful devices such as p-n, p-i-n, Schottky
diodes etc... As device feasibility of hydrogenated amorphous silicon (a-Si:H) has been
achieved, the above mentioned two main drawbacks of crystalline silicon (c-Si), (namely
poor optical properties and limited geometrical area or too high cost of material), are tried
to be solved nowadays by this a-Si:H films. As for the optical weakness of c-Si the optical
gap of a-Si:H is widened up to the visible region ([J1.75 eV) leading to the
photoconductivity spectrum, shifted to shorter light wavelength compared with crystalline
silicon. In other words, the a-Si:H spectrum coincides better with the sensitivity range of
human eye (the alloying ability of a-Si:H with Ge, Sn, C, N and O creates a flexibility of
adjusting the optical gap from IR to UV). Moreover, the optical absorption of a-Si:H is
about 20 times larger than that of ¢-Si. On the other hand, a-Si:H seems to be a solution
to the large area problem of crystalline silicon because it can be deposited at low
temperature (<300 [IC) by the glow discharge method at reasonable cost as large area
thin films on low cost substrate (such as glass and ordinary rude organic materials).

Besides, the control of the electrical conductivity over 10 orders of magnitude [4]
due to its dopability, the field effect allows the sheet conductance of a-Si:H layer to be
switched over 6 orders of magnitude. As a result, the development of thin film transistors
for addressing circuits on large area electronics is facilitated by the fact that the gate
dielectric layer (mostly a-SiNx:H film), the channel layer of a-Si:H film and the ohmic
source and drain n+ contact layers can all be deposited in the same plasma reactor
(PECVD).
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Various techniques could be employed to deposit a-Si:H thin films. According to
the applied techniques and deposition conditions, properties of a-Si:H films alter. Due to
the requirement of large dimension with low processing temperature, plasma enhanced
chemical vapor deposition (PECVD) is suitable technique to grow a-Si:H films on various
substrates. Main precursor gas for the system is SiH4. Pressure, substrate temperature,
flow rate of gases that introduced into the chamber of plasma reactor, resident time of the
gases, power are the parameters for the system. With the mentioned growth conditions,
both structural and electrical properties of a-Si:H thin films can be tuned. Details of the
film production stage will be given in subsequent section.

Through this work, structural and electrical properties of PECVD grown films on
various substrates will be investigated by suitable tools. For the optical features such as
refractive index, forbidden energy band gap, absorption properties, bond types in a-Si:H
will be studied via UV-Vis. transmission measurements and Infrared spectroscopy,
respectively. As for the electrical properties, current-bias voltage-temperature (I-V-T) and
admittance (capacitance together with conductance) analyses will be used to find out
transport and storage properties. First, selected metals like Aluminum, chromium and ITO
metals will be evaporated on to a-Si:H films with different geometries. After determining
the type of chosen metals as either injecting (ohmic) or blocking type, the structure at
hand will be analyzed in MS or Schottky type structure.
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Proje No: 2011-01-01-YULAPO05

METAL/ORGANIK-INORGANIK/CDS/ITO INCE FiLM HiBRIT EKLEMLERIN YAPISAL,
ELEKTRIK VE OPTIK OZELLIKLERININ INCELENMESi

Dog¢. Dr. Merih Serin SAVACI
Ars. Gor. Dr. Dolunay SAKAR (2. Danigsman), Yuksek Lisans Ogrencisi Furkan
KURUOGLU

Fen - Edebiyat Fakdiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Gunumuzde 6nemi gittikce artan organik yariiletkenler ile zaten kullanim alani
genis olan organik, inorganik yariiletkenler ile olusturulacak olan CdS tabanli pn hibrit
eklemleri elde edilecektir.

Calismada ilk olarak cam altliklar Gzerine ince film olarak Uretilen Porphyrine ve
tarevleri gibi inorganik, PolySulfonic Diphenyl Aniline (PSDA),
Poly(dimetilaminoetiimetakrilat)  gibi organik  polimerik malzemeler ve CdS
yariiletkenlerinin yapisal, elektrik ve optik ozellikleri incelenecek ve karakterize edilecektir.
ince film kaplama yéntemleri ile metal/organik-inorganik/CdS/ITO ince film hibrit eklem
elde edilerek eklem Ozellikleri ve fotovoltaik parametreleri incelenecektir.

SUMMARY

The hybrid pn junctions created by using organic semiconductors having the
growing importance today, and already extensive use of organic, inorganic
semiconductors, with CdS-based will be obtained.

In this study, first the structural, electrical and optical properties of inorganic
polymeric materials such as Porphyrine and their derivatives, and of organic polymeric
materials such as PolySulfonic Diphenyl Aniline (PSDA), Poly (dimetilaminoetilmetakrilat)
and CdS semiconductors produced as a thin film on glass bases will be studied and
characterized. By thin film coating methods, the metal / organic-inorganic / CdS / ITO thin
film hybrid junctions will be obtained and junction parameters and photovoltaic properties
of this structures will be examined.
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Proje No: 2011-01-01-YULAP06

ORGANIK-INORGANIK TABANLI iINCE FiLM HiBRIT EKLEMLERIN YAPISAL,
ELEKTRIK VE OPTIK OZELLIKLERININ INCELENMESi

Dog. Dr. Merih Serin SAVACI
Yilksek Lisans Ogrencisi Muzaffer MOGULKOGC

Fen - Edebiyat Fakiiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Bu calismada, gunimulzde 6nemi gittikce artan organik yariiletkenler ile zaten
kullanim alani genig olan organik, inorganik yariiletkenler ile olusturulacak olan pn hibrit
eklemleri elde edilecektir. Bu eklemlerin 6zellikle neme ve farkh gaz ortamlarina
duyarhliklari dl¢tlecektir.

ilk olarak cam, cam+ITO....v.b. farkli altliklar (zerine ince film olarak iretilen
Porphyrine ve tdrevleri gibi inorganik, PolySulfonic Diphenyl Aniline (PSDA),
Poly(dimetilaminoetiimetakrilat)  gibi  organik  polimerik  malzemelerin,  amfifilik
kopolimerlerin, yapisal, elektrik ve optik ozellikleri, yiksek vakum kriyostati ortaminda da
incelenecek ve karakterize edilecektir. ince film kaplama yéntemleri ile organik-inorganik
ince film hibrit eklem elde edilerek eklem &zellikleri ve fotovoltaik parametreleri
incelenecektir. Eklemlerin elektriksel Ozelliklerinin - nem, gaz...v.b. ortamlardaki
duyarliliklar belirlenecektir.

SUMMARY

The hybrid pn junctions created by using organic semiconductors having the
growing importance today, and already extensive use of organic, inorganic
semiconductors, will be obtained.

In this study, first the structural, electrical and optical properties of inorganic
polymeric materials such as Porphyrine and their derivatives, and of organic polymeric
materials such as PolySulfonic Diphenyl Aniline (PSDA), Poly (dimetilaminoetiimetakrilat),
amphiphilic copolymers, semiconductors produced as a thin film on glass,
glass+ITO...etc. bases will be studied and characterized at high vacuum medium also.
By thin film coating methods, the organic-inorganic thin film hybrid junctions will be
obtained and junction parameters and photovoltaic properties of this structures will be
examined. Especially, the sensitivity of the electrical properties of the devices against
different environments such as moisture, gas ... etc. will be determined.
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Proje No: 2011-01-01-YULAPO7

SOL-GEL YONTEMIYLE HAZIRLANMIS TiTANYUM OKSi]’ (T_iOX) VE GINKO _OKSiT
(ZNO) KOMPAKT TABAKALARININ TERSINE CEVRILMIS FOTOVOLTAIK
HUCRELERIN VERIMINE ETKILERININ INCELENMESI

Dog. Dr. Serap GUNES
Yuksek Lisans Ogrencisi Ergul Meltem AKCAY

Fen - Edebiyat Fakdiltesi, Fizik Bélimii
Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02
OZET

Kiresel 1sinma dinya gundemini uzun zamandir mesgul eden, &énemli
problemlerden biridir. Fosil yakit tiketimi, kuresel isinmay tetiklemekte ve hem de cevre
kirliligine sebep olmaktadir. Petrol, kémur gibi fosil yakitlarin azalmasi ve gevre kirliligine
yol agmasl sebebiyle enerji ihtiyacini karsilamak Uzere yeni kaynaklara gereksinim
duyulmaktadir. Bilim insanlari enerji ihtiyaclarini karsilamak Uzere yenilenebilir ener;ji
kaynaklarina yénelmenin en uygun ve dogru ¢6zim olacadi konusunda hem fikirlerdir.
Yenilenebilir enerji kaynaklari surekli kendilerini yenileyebildiklerinden, azalmalari veya
tikenmeleri s6z konusu degildir. Glnes, rizgar, jeotermal enerji, biyokutle vs yenilenebilir
enerji kaynaklari arasinda yer almaktadir. Tarkiye’nin cografi konumu da g6z 6nlne
alindiginda, bu kaynaklar arasinda Ulkemiz ag¢isindan gines ve rizgar enerjisinin buyuk
onemi vardir.

Gunes enerjisi temiz, bol ve bedava olmasi agisindan oldukga ilgi ¢ekicidir. Bir
yilda dinya Uzerine disen glnes enerjisi, tim dinyanin bir yilik enerji ihtiyacini
karsilamak icin yeterlidir. Gunes enerjisi kullanilarak, elektrik Uretilebilmektedir. GlUnes
pilleri, dogrudan giines enerjisini elektrik enerjisine geviren, yariiletken malzemelerden
hazirlanmis aygitlardir. Herhangi bir yakita veya ek pargalara gerek kalmadan glinesten
elektrik enerjisi Uretebilmektedir. Glnes pillerinin yakiti giinestir.

Gunumuz glnes pili teknolojisi Silikon (Si), kadmiyum sulfar (CdS), kadmiyum
tellir (CdTe) gibi anorganik yariiletken endlstrisine dayanmaktadir. Bu tir gtines pillerinin
verimi %24 civarindadir. Diger yandan, her ne kadar Silikon yerylzinde bol miktarda
bulunsa da saflastirma, katkilama islemleri olduk¢a zahmetli vakum surecleri icerdiginden
anorganik yariiletken teknolojisine dayali anorganik glnes pillerinin maliyeti oldukca
yuksektir. Maliyeti azaltmak Uzere yeni Uretim teknikleri ve malzemeler lizerinde oldukga
yogun calismalar yudrutilmektedir. Maliyetin yliksek olmasi, bu tir bir teknolojinin
yayginlagsmasi éninde 6énemli bir engel olarak durmaktadir. Ev tipi uygulamalar igin bu
sistem hala ¢ok pahalidir.

Hibrit glines pilleri geleneksel silikon pillere ucuz, alternatif yontemler olarak arastirma
alanlari bulmaktadir. Hibrit glines pilleri, hem organik hem de anorganik malzemelerden
olusmaktadir. Dolayisiyla, anorganik vyariiletkenlerin benzersiz &zelliklerini, konjuge
polimerlerin film olusturma &zellikleriyle birlestirmektedir. Organik malzemeler ucuz, kolay
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islenebilir olmalariyla beraber molekuler dizaynlari ve fonksiyonellikleri bigimlendirilebilir.

Anorganik malzemeler kullanilarak hazirlanan anorganik gunes pillerinin maliyeti,
yuksek vakum teknikleri icermeyen, kolay Uretim yontemlerinin geligtirimesiyle,
azaltilabilmektedir. Hibrit gines pilleri, malzeme Uretim ydntemlerinin kolay ve ucuz
olmasi sebebiyle ¢ok ucuza imal edilebilmektedir.

Bu projede, kolay ve ucuz yéntemlerle anorganik CdS tabakalarin hazirlanmasi
saglanarak, anorganik ve hibrit glnes pillerinin Uretim maliyetlerinin azalmasini
saglayacak ¢ozimler Uretilmesi hedeflenmektedir. Farkli konseptler kullanarak, anorganik
ve hibrit guines pilleri hazirlanacak ve ylksek verim elde edilen pillerle genis alanh piller
elde edilecektir.

SUMMARY

Global warming is one of the most important problems that engages the world for
a long time. Consumption of fossil fuel triggers the global warming and leads to
environmental pollution. Since fossil fuels such as oil and coal diminishes and leads to
environmental pollution, it is necessary to turn to new sources to meet the energy
demand. Scientists agree that turning to renewable energy sources is the most
convenient and correct solution to the energy problem. Since renewable energy sources
regenerate themselves, their decrease or exhaustion is not possible. Solar, wind,
jeotermal energies, biomass etc can be counted as renewable energy sources. As the
Turkey’s geographical position is considered, among these sources, solar and wind
energies seem to be very important for our country.

Solar energy is attractive since it is clean, abundant and is for free. The energy

striking the earth’s surface in one year is enough to feed energy need of the world for one
year. Electricity can be produced using solar energy. Solar cells, made up of
semiconducting materials, are devices that convert sun light directly into electricity. They
do not need fuel. Their fuel is sun.
Recent solar cell technology depends on inorganic semiconductor industry such as
silicon (Si), cadmium sulfide (CdS) or cadmium telluride (CdTe). The efficiency of such
solar cells is around 24 %. On the other hand, even though Si is abundant, since
purification and doping processes include complicated vacuum processes, cost of
inorganic solar cells is rather high. New production techniques and materials are
searched for to decrease the costs. The high costs stand as a bottleneck on the
widespread applications. This system is still to high for household applications.

Hybrid solar cells are investigated as cheap alternatives to Si based cells. Hybrid
solar cells consist of both organic and inorganic materials therefore, combines the unique
properties of inorganic semiconductors with the film forming properties of polymers.
Organic materials are cheap, functional, also their functionality and molecular structures
can be easily designed. The cost of inorganic solar cells produced using inorganic
materials can be decreased by developing methods which do not include high vacuum.
Hybrid solar cells can be very cheap since material production methods are easy and
cheap.

In this project, it is aimed to find solutions to decrease the costs by developing
inorganic and hybrid solar cells using inorganic CdS layers. Hybrid and inorganic solar
cells will be produced using different concepts and large area solar cells will be obtained
from the ones which exhibit high efficiency.
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Proje No: 2011-01-01-YULAPO08
TiO2 BAND YAPISININ KATKILARA BAGLI OLARAK DEGIiSIMININ INCELENMESI

Prof. Dr. Isik KARABAY
Yiiksek Lisans Ogrencisi Merve ASLI

Fen - Edebiyat Fakdiltesi, Fizik Bélimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02
OZET

Titanyum dioksit (TiO2) ginimuzde gosterdigi fotoelekrokimyasal, fotovoltaik ve
fotokatalitik aktive 6zellikler bakimindan teknolojik ve bilimsel olarak oldukca fazla 6nem
tasiyan malzeme olarak bilinmektedir.

TiO2,UV 15181 ile uyarildiginda fotoaktif 6zellik gdsteren ve organik gruplar
parcalayabilen yariiletken bir malzemedir. TiO2 filmler, kimyasal buhar biriktirme,
sigratma, elektron demeti ile buharlastirma, iyon isini destekli biriktirme ve sl-gel gibi
yontemlerle degisik ylzeyler Uzerine kaplanabilirler. TiO2 anataz, rutil ve brukit olmak
Uzere Ug farkh kristal yapiya sahiptir. Birgcok uygulamada TiO2'in anataz formu en iyi
fotoaktive ozelligi gdstermektedir. TiO2'in solar spektrumunun ¢ok az bir bdlimini
olusturan UV 15101 ile aktive edilebiliyor olmasi bu malzemenin pratik uygulamalardaki
kullanimi  sinirlandirmaktadir.  Bundan dolayr pratik uygulamalar icin  TiO2'in
fotoaktivesinin gelistiriimesi gerekmektedir. Fotoaktiviteyi artirmanin bir yolu, TiO2in
gecis metalleri veya soy gaz metallerle katkilandiriimasidir. Literatlirde titanyum oksit
filmlere gumus, tungsten ve molibden katkilandiriimasiyla ilgili ¢alismalar yapilmis ve
titanyum oksit filmlerin fonksiyonalitesine farkli mekanizmalar Gzerinden ciddi katkilar
yapacak nitelikte oldugu belirlermigtir. Bu calismada TiO2'in band yapisinin katkilara
bagli olarak degisimi incelenecektir.

SUMMARY

Titanium dioxide (TiO2) is a well-known materials in technological importance that
shows photoelectrochemical, photovoltaic and photocatalytic properties. TiO2 is a
semiconductor material which shows photoactive properties when induced by UV light.
TiO2 thin films can be coated on different types of substrates by spin coating and electron
beam evaporation methods. TiO2 has 3 different crystal structure:anatase, rutile and
brukit. In many applications, the anatase form of TiO2 shows the best photoactive
feature.

Activation of TiO2 by UV light limits the use of this material in practical
applications. Therefore, for practical applications the photoactivity of the TiO2 should be
developed. One way to increase the photoactivity of TiO2 is to dope it with transition
metals or metal inert gas. In literature, there are studies that TiO2 films are doped with
silver, tungsten and molybdenum.

In the present work, we will study the effect of dopes on the band gap of TiO2
semiconductor.
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Proje No: 2011-01-02-DOP01

iYi TANIMLANMIS EMULSIYON POLIMERLERININ FARKLI EMULGATORLERIN
DEGISEN KONSANTRASYONLARI KULLANILARAK SENTEZI,
KARAKTERIZASYONU, KOLOIDAL, TERMAL VE YUZEY OZELLIKLERININ
INCELENMESI

Dog. Dr. Ayfer SARAGC
Doktora Ogrencisi Ayca KAHRAMAN

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2013-01-04
OZET

Projenin birinci kisminda; vinil asetat ve butil akrilat monomerleri kullanilarak
emulsiyon kopolimerleri, farkli sentez kosullarinda yari-sirekli emdlsiyon polimerizasyon
yontemi ile hazirlanacaktir. Emdulsiyon polimerlerinin sentezi, anyonik ve noniyonik
karakterdeki c¢esitli emdulgatorlerin  farkli  konsantrasyonlarda kullaniimasi ile
gerceklestirilecektir. Emdlsiyon polimerizasyonunun temel bilesenlerinden emilgator
sistemi, emulgator bilesimi ve konsantrasyonu degistirilerek iyi tanimlanmis Urdnlere
ulasiimasi amaglanmaktadir. Elde edilen latekslerin koloidal ézellikleri (viskozite, molekdl
agirhgi, partikdl boyutu, yuzey gerilim), latekslerden hazirlanacak filmlerin ise termal
Ozellikleri (camsi gegcis sicaklikhdi (Tg)) ve yuzey 6zellikleri (degme agisli, polimerin ylizey
enerjisi) belirlenecektir. Latekslerin  karakterizasyon-larinda; orijinal viskozitelerin
belirenmesinde Brookfield viskozimetresi, sayl ve agirlik ortalama molekul agirliklari i¢in
jel gegirgenlik kromatografisi (GPC), lateklerin havaya karsi ylzey gerilimlerinin
belirlenmesinde du Nouy tensiyometre , partikil boyutunun belirlenmesinde Zeta-Sizer,
Tg'nin dlgllmesi icin diferansiyel taramali kalorimetre (DSC), dedme agisinin
belirenmesinde goniometre kullanilacaktir. Elde edilen bulgular su bazli latekslerin
koloidal ve termal &zellikleri Uzerine lateks sentezinde kullanilan emdilgatorlerin etkileri
hakkinda ayrintili bilgi verecektir.

Projenin ikinci kisminda; ilk bélimde sentezlenen latekslerden elde edilecek
filmlerin elektriksel iletkenlikleri, elektrometre ile dl¢ulerek filmlerin iletkenlik degerlerinin
hangi dizeyde oldugu belirlenecektir. Emulsiyon polimerlerinin yalitkan oldugu bilinmekle
birlikte, literatirde ne vinil asetat-butil akrilat lateks filmlerle ne de farkli emdilgatorler
kullanilarak bu monomer cifti ile sentezlenmis lateks filmlerle yapilmis bir iletkenlik
¢alismasi bulunmamakta, ayrica bu kopolimerlerin iletkenlik dederlerinin hangi aralikta
degistigi bilinmemektedir. Bu nedenle ilk bélimde sentezlenen her bir lateksin iletkenligi
belirlendikten sonra, bu latekslerin iletkenliklerinin artinimasi igin gerek sentez sirasinda
gerekse sentez sonrasi latekse ¢esitli anorganik tuzlar, metal tozlarn ve son olarak da ¢ok
duvarli karbon nanotip ilave edilerek kompozit lateksler hazirlanacaktir. Kompozitler
olusturulurken latekse ilave edilebilecek maksimum tuz, toz ve karbon nanotlp ylzdesi
belilenecek, bu miktarlar ile iletkenlik degisimleri izlenerek optimal kosullar bulunacaktir.
Tam bulgular gok parametreli olarak degderlendirilecektir.
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SUMMARY

In the first part of the project; vinyl acetate and butyl acrylate copolymers, which
are synthesized different reaction conditions, will be prepared by applying semi-
continouous emulsion polymerization. Various latexes will be synthesized with the using
of anionic and nonionic emulsifiers in different compositions and concentrations. For
synthesizing of well-defined latexes will be succeed by changing emulsifier, which one of
the main components of emulsion polymerization, type, composition and concentration of
its. Colloidal properties of obtained latexes (viscosity, molecular weight, particle size,
surface tension), thermal properties of latex films (glass transition temperature (Tg)), and
surface properties (contact angle, surface energy of polymers) will be determined.

In the second part of the project; the conductivity of prepared films, which will be
synthesized latexes in the first part, will be determined by electrometer. It is known that
the emulsion polymers are not conductor. Any of data found that on the conductivity of
different water-based latexes, and also on the range of conductivities of them. The
conductivity of the all synthesizing latexes will be measurement and the results will be
compared each other. The composites will be prepared by adding inorganic salts, metalic
powder and carbon nanotupe to increased conductivity of latex film. Conductivity results
give the information needed for development and modification of latex films.
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Proje No: 2011-01-02-DOP02

NAFTALEN VE ANTRASEN BAZL| FOTOBASLATICILARIN SENTEZI,
FOTOFIiZIKSEL VE FOTOKIMYASAL OZELLIKLERININ INCELENMESI

Prof. Dr. Nergis ARSU
Doktora Ogrencisi Duygu SEVING ESEN

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2013-01-04

OZET

Fotobaslatiimis polimerizasyon reaksiyonlari son yillarda gerek arastirmalarda
gerekse sanayi uygulamalarinda yaygin olarak kullanilmaya baslanmistir. Cozlci
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 treten 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 aynimaktadirlar. [.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.

Benzoin fotobaslaticilari, stiren monomeri de dahil olmak Uzere endustriyel
uygulamalarda kolaylikla kullanilmaktadir. Fotoindiklenmis a-bdlinmesi reaksiyonu,
stireni de igeren triplet ¢ozlcllerden ¢ok az etkilenir veya hig etkilenmez. Triplet halin
kisa olmasi bunda en blylk etkendir. Benzoin ve tlrevleri vinil monomerlerinin serbest
radikal polimerizasyonunda ¢ok uzun zamandir kullanilan fotobaslaticilardandir. Benzoin
ve dzellikle eterleri renksiz kati maddeler olup ¢ok kolay ¢ézinurler. Bu baglaticilar uzak-
UV bdlgede (A = 300-400 nm, € = 100-200 L.mol-1.cm-1 arasinda) kuvvetli absorpsiyon
ozelligine sahiptir. Radikal olusumunda ylksek kuvantum verimine sahiplerdir. Bununla
beraber triplet halleri kisa 6murlidir, bdylece ¢ok hizli reaksiyon verebilirler ve
formullasyonda bulunan diger bilesenlerden az etkilenirler.

Sentezlenecek olan  benzoin  tdrevlerinin  polimerik  fotobaglaticilara
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déndsturdlmesi igin uygulanacak olan klik kimyasi son yillarda siklikla gorilen bir
fonksiyonlandirma ydéntemi olarak literatirde yer almaktadir. Bu yéntemle reaksiyonun
kisa surelerde ve yuksek verimle gerceklesmesi saglanir. Klik kimyasi, polimerin ug
gruplari veya yan zincirlerini fonksiyonlandirmada, dendrimer sentezinde, ilag salinim
sistemleri icin hazirlanan biyolojik polimerlerin sentezi gibi ¢ok cesitli malzemelerin
sentezinde 6zgln bir yontem olarak siklikla kullaniimaktadir. Bu yontem kullanilarak
benzoin bazli polimerik fotobaglaticilarin yiksek verimlerde sentezlenmesi projeye
6zglnlik katmaktadir. Ayrica benzoin tlrevlerini igceren fotobaglaticilarin sentezinde
Mikro Dalga Sistemi kullanilarak reaksiyonun kisa sirede gergeklesmesi ve verimim
arttirlmasi hedeflenmektedir.

Bu calismada bir seri benzoin tirevi yeni fotobaslatici sentezinin
gerceklestiriimesi, daha 6nce sentezlenmis ancak fotobaslatma aktivitesi incelenmemis
benzoin tlrevlerinin fotobaglatici olarak kullaniimasi, sentezlenen bu baslaticilardan
yararlanilarak ve farkh yontemler kullanilarak polimerik fotobaslaticilarin sentezlenmesi
ve bu baglaticilarin ¢esiti monomerleri polimerlestirme kapasitelerinin, ¢dzunurlik
Ozelliklerinin, fotofiziksel dzelliklerinin (floresans, fosforesans), ¢calisma mekanizmalarinin
(lazer flag fotoliz) incelenerek karakterizasyonlarinin (UV, FT-IR, 1HNMR) yapilmasi
hedeflenmektedir. Baglaticilarin fotobaglatma etkinliklerinin ve polimerizasyon hizlarinin
tek ve/ veya cok fonksiyonlu akrilatlar beraberinde Foto-DSC ve RT-FTIR metoduyla
saptanmasi planlanmaktadir. Ayrica hazirlanan formilasyonlarinin Mini-UV-Klr dnitesi
kullanilarak sertlestiriimesi ve elde edilen kaplamalarin ylizey 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 II
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.

Benzoin derivatives have long been known to be efficient photoinitiators for the
vinil monomers such as styrene. Photoinduced a-cleavage reactions are little or not
influenced by triplet solvents including styrene due to short triplet lifetime. Benzoin and
particularly its ethers are, for the most part, colourless solids which are sufficiently soluble
in most formulations. They have spectra which are typical for unsubstituted benzoyl
chromophores, absorbing strongly in the far UV (A = 300-400 nm, € = between 100-200
L.mol-1.cm-1). They have high quantum yields with respect to producing free radicals.
Due to their very fast photochemical reaction, their initiating efficiency is relatively little
influenced by interactions with components in the formulation.

The development and applications of click chemistry in polymer and material
science have recently been extensively reviewed Click reactions, which is going to be
employed for synthesizing polymeric photoinitiotors starting from benzoin derivatives,
have been extensively used in the synthesis of polymers in a very short time and with
high efficiency. This method is applied to synthesize dendrimeric structures, biological
polymers which is used for drug delivery systems and to obtain functionalized polymers.
Microwave activation is going to use for the syntheses of benzoin based photoinitiators to
increase the rate of reaction and to get higher yields.

In this study, it has been aimed to synthesize new benzoin based photoinitiators,
and benzoin based polymeric photoinitiators both via conventional route and click
chemistry as a new way of synthesis of polymeric photoinitiators. Photophysical and
photochemical properties of these initiators, polymeric and low molecular weight ones are
going to be determined by using of various methods (fluorescence, phosphorescence)
and photoinitiation mechanism of these initiators are also going to investigate by
additional laser flash photolysis technique and product analysis. Photokinetics of
acrylates and methacrylates with these photoinitiators are going to investigate by Photo-
DSC and RT-FTIR methods. AFM is also going to employ to study of coatings which
contains acrylates and benzoin based initiators to study surface morphology.
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OZET

Ftalosiyaninler genellikle ftalonitril, ftalik anhidrit, ftalimid veya bunlarin
substitisyon urdnleri ile metal tuzlari arasindaki reaksiyonlardan elde edilirler. Tamamen
sentetik Urtinler olan ftalosiyaninlerin boyarmadde ve pigment olarak degerlendiriimesi
yaninda enerji dénlsimu, elektrofotografi, optik veri depolanmasi, gaz sensor, sivi
kristal, lazer teknolojisi igin kizil 6tesi boyarmadde ve tek boyutlu metaller gibi pek ¢ok
uygulamasi bulunmaktadir.

Ftalosiyanin ilk olarak 1907 yilinda Braun ve Tcherniac tarafindan yuksek
sicaklikta ftalimid ve asetik anhidritten o-siyano benzamid sentezlenmesi sirasinda yan
urln olarak elde edilmistir. Fakat metalli ve metalsiz ftalosiyaninlerin yapisi tam olarak
Linstead ve grubu tarafindan 1934 yilinda aydinlatiimistir. Bundan sonra periyodik
cetvelin hemen hemen tim metal iyonlarini kullanarak ¢ok sayida metalli ftalosiyaninler
hazirlanmistir.  Periferal substitient icermeyen ftalosiyaninler genellikle organik
¢bzicllerde ¢odzindr degildir. Periferal pozisyonlara hacimli gruplarin ilave edilmesi
organik ¢ézlculerdeki ¢dzunurligunl artirmaktadir.

Calismada oncelikle non-periferal pozisyonda diester grubu ihtiva eden yeni
ftalosiyaninlerin sentezi amaclanmistir. Bunun icin asidik CH protonlarina sahip
dimetilmalonat’in, 3-nitroftalonitrildeki NOZ2 grubu ile yerdegistirme yeteneginden
yararlanilarak yeni ftalonitril tirevi sentezlenecek ve ftalosiyanin tirevlerine gecilecektir.

Ayrica daha énce Roze ve ¢alisma arkadaslari tarafindan sentezlenmis olan ve
4- pozisyonunda dimetilmalonat igeren ftalonitrilden ¢ikarak yeni metalli ftalosiyaninler
sentezlenecektir. Ftalosiyanin tlrevleri sentezlendikten sonra bir sonraki adim olarak
ester gruplarinin hidrolizi ile suda ¢6ézinur asit substitle ftalosiyaninlerin sentezi
amaglanmaktadir. Sentezlenen bu bilesiklerin fotofiziksel ve fotokimyasal &zellikleri
karsilastirmali olarak incelenecektir.
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SUMMARY

Phthalocyanines generally can be synthesized by the reaction of metal salts with
phthalonitrile, phthalic anhydride, phthalimide or their substituted products.
Phthalocyanines that are completely synthetic materials are used in energy transfer,
electrophotography, optic data collection, gas sensor, liquid crystal, lazer technology,
one-dimensional metals as well as dyes and pigments.

Phthalocyanine was first obtained in 1907 by Braun and Tcherniac, as a by-
product of the preparation of o-cyanobenzamide from phthalimide and acetic anhydride at
high temperature. The structures of the metal free and metallo phthalocyanines were
illuminated exactly by Linstead and coworkers in 1934. Since that time and with almost all
the metal ions in the periodic table, numerous metal phthalocyanines have been
prepared. Unsubstituted phthalocyanines are generally insoluble in organic solvents. The
introduction of bulky substituents on the peripheral position of the macrocycle increases
their solubility in organic solvents.

In this project, firstly, we planned to synthesize new phthalocyanines bearing non-
peripherally diester substituents. To synthesize new phthalonitrile and phthalocyanine
derivatives, the displacement ability of acidic CH protons of dimethylmalonate with NO2
group of 3- nitrophthalonitrile will be used.

In addition, new metallophthalocyanines will be synthesized from dimetil(3,4-
dicyanophenyl)malonate which was previously synthesized by Rose and his colleagues.
Synthesis of water-soluble acid substituted phthalocyanines will be accomplished by
hydrolysis of ester groups as the next step. Photophysical and photochemical properties
of these synthesized compounds will be examined in comparison.
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OZET

Son yillarda, klasik sivi kristal molekul yapilarindan farkli olan kivrimli yapisinin
yani sira sahip oldugdu ilging fizikokimyasal 6zellikleri ve mesofaz gesitliligi ile dikkat ceken
bikilmis molekll geometrili "bent-core" bilesikler, blylk bir merak uyandirarak genel
sivi kristal calismalarinda yeni ve oldukga genis bir konu bashdi halini almistir. BukUlmus
molekdl geometrili sivi kristalleri, ilgi ¢ekici hale getiren en énemli unsur; akiral bilegikler
olmalarina ragmen makroskobik polar duzen ve superyapisal kiralite 6zeliklerini ihtiva
etmeleridir. Bu iki 6zelligin varligi "bent-core" molekullerin, optiksel uygulamalar, bilgi
depolama sistemleri ve sivi kristal display’ler (LCD) gibi teknolojik uygulamalarda da
kullanimina olanak saglamaktadir.

Yeni bukilmis molekdl geometrili sivi kristal bilesiklerin dizayni, sentezi,
karakterizasyonu ve mesomorfik 6zelliklerinin incelenmesini amaclayan bu ¢alismada; i)
baglanti gruplarin yoénu, ii) terminal zincir tlrG ve iii) terminal zincir uzunlugundaki
degisimin mesomorfik davraniglar Uzerine etkisinin aragtiriimasi planlanmistir. Yeni
sentezlenen bilesiklerin yapilari ¢esitli spektroskopik yontemler ile belirlenecek, sivi kristal
Ozellikleri polarizasyon mikroskobu, diferensiyel tarama kalorimetrisi (DSC) ve elektro-
optik dlglimlerle incelenecektir.
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SUMMARY

In the last years, bent-core molecules, which attract attention with to have
interesting physicochemical feature and mesophase varieties together with have bent
molecular shape as different from classical liquid crystal structure, are a new and broad
subject heading with a big interest in the liquid crystal studying. Bent core liquid crystals
are interesting because of having macroscopic polar order and superstructural chirality.
Bent-core molecules have been used for technological applications such as optical
applications, information storage systems and liquid crystal displays (LCD) due to have
these interesting features.

In this project which aims the design, synthesis and characterization of new bent-
shaped liquid crystal molecules and the investigation of their mesomorphic properties, the
influence of changing i) the direction of the connecting groups, ii) the terminal chain’s type
and iii) the terminal chain length on mesomorphic behaviour in the new bent core
compounds will be researched. The structures of the synthesized new compounds will be
determinated with spectroscopic methods; the liquid crystalline properties will be
investigated using polarization microscope, differential scanning calorimetry (DSC) and
electro-optic methods.
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OZET

Kimyasal ve elektrokimyasal ydntemlerle elde edilen yeni bazi polimer
kullanilarak ince film sensdrler hazirlanacaktir. Bu filmlerin algilama 6zellikleri kimyasal
bilesim, elde edilme ydntemleri, partikdl buyukligu, gdzenekliligi, elektriksel 6zellikleri gibi
bircok etkene bagl olarak incelenecektir. Bu gibi etkenler géz 6ninde bulundurularak
suda ¢dzunebilir bir iletken polimer ve bunun gesitli organik ve inorganik kompozitlerinin
neme ve gesitli kimyasal buharlara karsi algilama 6zellikleri incelenecektir.

Bu polimer ve hibrit malzemeler elektriksel iletkenlik, UV-goéranur bdlge, IR, NMR
spektroskopisi, SEM, TEM, AFM, partikdl buaydklaga olcimleri gibi ydntemlerle
karakterize edilecektir.

Sensor Ozelliklerinin incelenmesinde LCR metre ve kuartz kristal mikro terazi
kullanilacaktir. Calismalar sonunda bagil nem miktari 6lgimd igin uygun sensor
elemanlari elde edilecektir.

SUMMARY

The thin films will be prepared by using some novel polymers synthesized by
chemical and electrochemical methods. The sensing behaviors of these films will be
studied considering some parameters such as their chemical composition, preparation
method, particle size, porosity, electrical properties. The water soluble conducting
polymers and their various organic and inorganic composites will be carried out to
investigate their sensing capabilities against humidity and some chemical vapors.

These polymers and composites will be characterized by using some methods
such as electrical conductivity measurements, UV-Visible, IR, NMR spectroscopy, SEM,
TEM, AFM, particle sizing.

A LCR meter and a quartz crystal microbalance device will be used to study the
sensing properties of polymer films. In consequence, the reasonable sensor elements will
be obtained for relative humidity measurements.
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OZET

Enzimlerin endustriyel slreglerde kullaniima islemleri topluca enzim teknolgjisi
olarak adlandirilir. Pullulanaz enzim teknolojisinde kullanimi her gegen giin artmakta olan
bir enzimdir. Pullulanaz (pullulan 6-glukanohidrolaz, EC 3.2.1.41), pullulan, nisasta,
amilopektin ve [I-limit dekstrinde, a-1,6 glikozidik baglarini hidrolizleyen bir enzimdir.
Seker suruplarinin Uretimi igin nisasta isleme endustrisinde diger amilolitik enzimlerle
birlikte kullanilir.

immobilizasyon enzim teknolojisinin en eski ve en pratik tekniklerinden birisidir.
immbolizasyon biyolojik olarak aktiviteye sahip maddelerin katalitik aktivitelerini
kaybetmeksizin defalarca ve slrekli kullaniimasi amaciyla cesitli desteklere
yerlestiriimesidir. Enzimler, suda ¢dzinmeyen bir destede fiziksel veya kimyasal olarak
baglanarak, suda ¢bzlinmeyen bir Urlin veren kopolimerizasyona enzim molekUlinin
monomer olarak katiimasiyla ve suda ¢bézlinmeyen bir matriks veya suda ¢ézinmeyen
mikro kapsiillerde tutuklamakla immobilize edilirler. immobilize enzimler, gida sanayinde,
klinikte ve endUstriyel alanda pek ¢ok uygulama alani bulurlar.

Bu calismada oncelikle, Ulkemizde meyve ve sebze olarak yaygin tiketilen
bitkilerde pullulanaz aktivitesi arastirilacaktir. En yiksek pullulanaz aktivitesi gdsteren
bitki saptandiktan sonra, enzim saflastirilacaktir. Saflastirma islemi kromatografik
yontemler kullanilarak gergeklestirilecektir. Enzimin saflik kontroll igin elektroforetik
tekniklerden yararlanilacaktir. Saflastirilan enzimin karakterizasyonu ve kinetik 6zellikleri
incelenecektir. Daha sonraki agsamada ise enzim, uygun destek maddeleri kullanilarak
immobilize edilecektir. immobilize enzim igin de karakterizasyon ve kinetik 6zellikler
belirlenecek ve serbest enzim ile karsilastirilacaktir. immobilize enzimin endustriyel
kullanimini incelemek amaciyla immobilize enzim nigastanin hidrolizinde kullanilacak,
hidroliz Grtnlerinin tayini icin HPLC ydntemi uygulanacaktir.
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SUMMARY

The usage procedures of the enzymes in industrial durations is called enzyme
technology. Pullulanase is an enzyme which has an increasing importance comercially.
Pullulanase ( Pullulan 6-glucanohydrolase, EC 3.2.1.41) hydrolyzes the a-1,6-glucosidic
linkages in pullulan, starch, amilopectin and B-limit dextrin. It is generally used in
combination with other amilolytic enzymes in starch processing industry for the
production of sugar syrups.

Immobilizaiton is one of the oldest and handy techniges in enzyme technology.
Immobilizaiton is the fixation of biological active materials onto different supportings, in
order to make possible their repeated or continued use without losing their catalytic
activity. Immobilized enzymes are used in food industry, clinical applications and in other
comercial areas.

Firstly, the pullulanase activity of the extensively consuming vegetables and fruits
in our country will bw determined during this work. After determination of the plant
material which has the most pullulanasr activity, the enzyme will be purified. Purification
will bw achieved by chromatographic methods. Electrophoretic techniques is going tobe
used for the purity check of the enzyme. Tke kinetics and the characteristics of the
purified enzyme will be examined. After this step, the enzyme will be immobilized by
using well-matched supporting material. The kinetics and the characteristics of the
immobilized enzyme will also be examined and the results are going to be compared with
the free enzyme. The immobilized enzyme will be used for the hydrolization of the starch
due to study the usage of the industrial application of itself.
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OZET

Yasamda buydk yer alan ilaglann Uretiminde yeni yaklasimlarin ortaya
konulmasiyla beraber yeni metotlarin gelistiriimesi, bunlarin tip ve eczacilik alanlarinda
kullanima sunulmasi son derece dnemlidir. Son yillarda ilag tedavisindeki sinirlamalar
asmak amaciyla slrekli ve kontrolli salim saglayan, biyolojik yonden uyumlu, toksik ve
karsinojenik olmayan, istenilen bdlgeye hedeflendirilebilen ve ¢evresel uyaricilara karsi
duyarli polimerik nanotaneciklerin kullaniimasina yoénelik calismalara ilgi oldukca
artmistir.

Sunulan projede, biyoparcalanabilir 6zellikte ve hidrofobik yapidaki poli(e-
kaprolakton) (PCL), pH duyarh katyonik monomer olan N,N-dietilaminoetil metakrilat
(DEAEMA) ve sicaklik duyarli hidrofilik yapidaki N,N-dietilakrilamid (DEA) kullanilarak bir
seri Poli(N,N-dietilakrilamid) -b- poli(e-kaprolakton) -b- poli(N,N-dietil aminoetil metakrilat)
(DEA-b-PCI-b-DEAEMA) amfifilik triblok kopolimer sentezlenecektir. Bu kopolimerlerin
bilesimi ve kimyasal yapilarinin aydinlatiimasinda FT-IR (Fourier Transform Infrared
Spectrophotometer), 1H NMR (Nuclear Magnetic Resonans) ve GPC (Gas Permeation
Chromatography), termal davranislarinin incelenmesinde TGA (Termogravimetrik Analiz)
ve DSC (Diferansiyel Taramali Kalorimetri) teknikleri kullanilacaktir. Elde edilen
kopolimerler sulu ¢ozeltide kendiliginden (self-assembled) cekirdek-kabuk (core-shell)
modeline sahip kiresel yapida nanotanecikler (miseller) olusturacaktir. Hidrofilik ve
hidrofobik yapidaki ilag molekdllerinin nanotaneciklere ylklenmesi saglanarak in-vitro
kosullarda salim c¢alismalant HPLC (High Pressure Liquid Chromatography) teknigi
kullanilarak incelenecektir. Bu nanotaneciklerin yapisal 6zellikleri ve ylzey morfolojisi
SEM (Taramali Elektron Mikroskopisi), parcacik blyukligu ve dagihmi ise Zeta-Sizer
teknikleri kullanilarak karakterize edilecektir. Ayrica, ilag salimina etki edecek komonomer
bilesimi ve molekll agirligi gibi parametrelerin etkileri incelenerek optimum kosullar tespit
edilecektir.

Bu proje igin éngorilen sidre iki yildir ve ilk yil amfifilik triblok kopolimerlerin
sentezlenmesi ve karakterize edilmesi, ikinci yilda ise nanotanecik Uretimi ve
karakterizasyonlarinin yapilmasi, ilag molekdillerinin bu nanotaneciklere yiuklenmesi ve
salim &zelliklerinin incelenmesi planlanmaktadir.
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SUMMARY

The development of new methods wih the introduction of new approaches in the
production of drugs in life and the availability of their medical and pharmaceutical fields is
extremely important. In recent years, the interest though the studies about the usage of
environmental sensitive polymeric nanoparticles in order to overcome the limitations of
drug therapy that provides continous and controlled release, biologically compatibility,
non-toxic and carcinogenic properties, targeting through the desired area has increaded
considerably.

In this project, biodegradable and hydrophobic poly(e-caprolactone) (PCL), the
pH sensitive cationic monomer N,N-diethylaminoethyl methacrylate (DEAEMA) and
temperature sensitive hydrophilic N,N-diethylacrylamide (DEA) will be used to synthesize
of a series of amphiphilic triblock copolymer poly(N,N-diethylacrylamide) -b- poly(e-
caprolcatone) -b- poly(N,N-diethylaminoethyl methacrylate) (DEA-b-PCI-b-DEAEMA). FT-
IR (Fourier Transform Infrared Spectrophotometer), 1H NMR (Nuclear Magnetic
Resonans) and GPC (Gas Permeation Chromatography) will be used to elucidate the
composition and chemical structures of these copolymers, TGA (Thermogravimetric
Analysis) and DSC (Differential Scanning Calorimetry) techniques will be used to
examine the thermal behaviours of these copolymers. Synthesized copolymers will form
self-assembled core-shell type spherical nanoparticles (micelles) in aqueous solution.
HPLC (High Pressure Liquid Chromatography) technique will be used in in-vitro release
studies by providing the installation of hydrophilic and hydrophobic drug molecules into
nanoparticles. The structural properties and surface morphology of nanoparticles and
particle size and particle size distribution will be characterized by using SEM (Scanning
Electron Microscopy) and the Zeta-Sizer decice respectively. In addition, optimum
conditions will be determined by examining some effective parameters on drug releasing
such as comonomer composition and molecular weight.

The prescribed period for this project is two years. In the first year, synthesis and
characterization of ampiphilic triblock copolymers are planned, in the second year
production and characterization of nanoparticles, loading drug molecules into these
nanoparticles and examining their releasing proporties are also planned.
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OZET

Sivi kristaller, sivi gibi akiskan ayni zamanda kati gibi bir anisotropiye sahip

maddenin ara bir hali (mesofaz) olarak dizenlenmislerdir. Sivi kristal yapiyi olusturan
molekullin geometrisi (kalamitik, diskotik vs.) olduk¢a dnemlidir. Sivi kristal materyallerin
kullanimi ve Ozellikleri benzersizdir [1]. Polimerik LC’ler veya LC polimerler (LCPs) ise
onlarin pratiksel uygulamalari igin ¢ekici olmustur. LCP’ler ¢ogunlukla ana-zincir ve yan
zincir materyaller olarak duzenlenirler. Bu molekdller kiguk molekdl agirlikli LC’lerin
Ozellikleriyle (elektriksel, mekaniksel ve manyetik &zellikler) polimerlerin 6zelliklerinin
(stabilite, yuksek derecede esneklik ve elastiklik, mekaniksel butlnlik) kombinasyonunu
olusturan egsiz materyallerdir. Bununla birlikte bu materyaller ileri teknoloji igin fotonikteki
uygulamalar, non-linear optik FE/AF dénidsum veya genis band telekominikasyonundaki
uygulamalariile buytk potansiyel olusturmustur [2-3].
1996 yilinda Niori ve arkadaslari AF/FE ¢evrilmenin alternatif bir yolunu akiral mesogenik
Uniteleriyle "bent-core" (bukudlmis molekidl geometrisine sahip) bilesikleri kullanarak
kesfetmistir. Bundan sonra birgok kiguk molekll agirlikli "bent-core" sivi kristallerin
sentezi  gergeklestiriimis ve incelenmistir.  "Bent-core" bilesiklerin  ana-zincir
polimerizasyonu ve yan-zincir polimerizasyonu ile ilgili galismalar son yillarda baslamistir
[4-8]. Aslinda "bent-core" monomerlerden olusan polimerlerde, polimerler ve "bent-core"
molekdllerin 6zellikleri kombine edilmektedir.

Son zamanlarda "bent-core" LC’lerin bes halkali simetrik ve asimetrik
resorsinolden tireyen birgok tirt ¢alisiimistir. Merkezi 1,3—fenilen halkasi Uzerindeki 2 ve
4 pozisyonlarina farkh lateral substituentlerin girmesi bent-core molekillerin yapisal
modifikasyonunu saglarken olusan bu farkli moleklller molekiler yapr ve termal
davraniglarin arasindaki iliskisinin anlasilabilmesine olanak saglamaktadir [9-12].

Bu galismada "bent-core" yapida mesogenik molekdller iceren ve merkezi halka
Uzerinde farkli substituentlerin kullanilmasiyla olusan farkli monomer bilesik sentezi
tasarlanmigtir.  Terminal allil grubunun epoksidasyonunun ardindan halka acilma
polimerizasyonu ile sivi kristal polimer olusumu gerceklestirilecektir.

Tdm bilesikler farkli spektroskopik yontemler kullanilarak (FTIR, 1H-NMR, 13C-
NMR, MS) ve polimerler icin GPC (jel gecirgenlik kromatografisi) yontemi kullanilarak
karakterize edilecektir. Mesomorfik dzellikler Uizerine polimerizasyonun ve substitlisyonun
etkisi, polarizasyon mikroskobu (POM), diferansiyel tarama kalorimetrisi (DSC) ve termal
gravimetrik analiz (TGA) incelemeleriyle belirlenecektir.
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SUMMARY

Liquid crystals designated a state of matter (mesophase) that is intermediate

between the solid crystalline and the liquid phases. Sivi kristal yapiyr olugsturan molekdlin
geometrisi ( kalamitik, diskotik vs.) oldukga o6nemlidir. Liquid crystalline materials are
unique in their properties and use [1]. Polymeric liquid crystals or liquid crystalline
polymers (LCPs) have become attractive for their practical significance. The design of
LCPs has been oriented largely to main chain and side chain materials. These molecules
are particulary unique in their combination of the properties of low mass liquid crystals
(anisotropy of electrical, mechanical and magnetic properties) with the properties of
polymers (stability, processability, mechanical integrity, high flexibility, elasticity). Thus,
there is an enormous fundamental interest in these materials, which is complemented by
a huge potential for ‘high technology’ applications in photonics, spanning
ferrolectricity/antiferroelectricity to non-linear optics, or broad band telecommunications
[2-3].
In 1996 Niori et al. Discovered an alternative way to form (anti)ferroelectric switching LC
materials by achiral mesogenic units with a bent-shape. Since then numerous low
molecular mass bent-core liquid crystals have been synthesised and investigated. The
investigations of main-chain and side-chain polymers derived bent-core units have
started recently [4-8]. In fact, polymers from banana monomers may combine the
properties of polymers with those peculiar to banana molecules.

Recently, number of banana-shaped liquid crystals reported based on five-ring
symmetrical and unsymmetrical derived from resorcinol. The structural modification of
bent-core molecules achieved by introducing various lateral substituents into the central
1,3-phenylene ring at 2 and 4 positions would furnish different materials that in turn may
help to empathize the relation between molecular structure and thermal behavior [9-12].
In this study, synthesize of different monomers containing mesogenic molecules with
bent-core and calamitic units and observing by using of different substitutent in to the
central ring will be prepared. Liquid crystal polymers observe by ring opening
polymerization later than the terminal allyl group is epoxidized.

All of the compounds will be characterized by different spectroscopic methods (
FTIR, 1H-NMR, 13C-NMR, MS) and GPC (gel permeation chromatography) for polymers.
Effect of substituents and polymerization on the mesomorphic property will determined by
polarized optical microscopy (POM), differential scanning calorimetry (DSC) and thermal
gravimetric analysis (TGA).
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GunumUzde malzemeye duyulan ihtiyag, beraberinde sadece herhangi bir Grind
degil, performansi ve gelecegi daha iyi Grinu gerektirmektedir.

Yuksek performansli polimerler ve polimer bazli malzemeler arastirma ve

gelistirmenin ylksek kapasitede oldugu Ulkelerde hizla yikselise ge¢cmektedir. Degisik
amaclara yonelik gelistirilen polimer esasli malzemeler, daha Ustiin performans ve daha
az enerjiyi gerektirir.
1960’ I yillarda UV ile kirlestirilen kaplamalarin kullaniimasi, bu endustride yeni
gelismelere yol agmistir. Hizli bir yontem olmasi, ¢6zlci icermediginden yesil bir teknoloji
olmasi, ylksek verimler elde edilmesi gibi klasik yontemlere gdre Ustunlukleri vardir. UV
ile kurlestirmenin esasi, bir fotobaglatma mekanizmasiyla baslamasidir, ayrica UV
kirlestirmede etkili olan monomer, reaktif seyreltici gibi diger dnemli maddelerinin de
olusu, yeni madde sentezleme igin arastirmalarini da beraberinde getirmistir.

UV ile sertlestirme ve fotopolimerizasyonda en o6nemli bilesenlerden biri
fotobaslaticilardir. Fotobaglaticilar, 1s1§1 absorplayarak monomerin ¢ifte bagina
katilabilecek reaktif pargaciklar Uretebilen kimyasal maddelerdir. En genis kullanimi olan
serbest radikal baslaticilari birinci tip fotobaslaticilar olan benzoin ve tlrevlerini, benzil
ketalleri, asetofenon tlrevlerini, ve ya ikinci tip fotobaglaticilar olan aromatik keton/amin
kombinasyonlarini igerirler. Ote yandan gorinir bolgeye yakin absorpsiyon karakterleri
ve kolay sentezlenebilirlikleri  yuzinden  fotobaslatimis  serbest  radikal
polimerizasyonunda Il. tip baglaticilar yogun olarak kullaniimaktadir. 1l. tip fotobaslaticilar
arasinda benzofenon tirevleri az sarilasmaya neden olmalari ve ucuz olmalari nedeniyle
tercih edilirler. Ancak bu baslaticilar bir yardimci baslaticiya gereksinim duyarlar ve bu
yardimci molekul olmaksizin polimerizasyon gerceklesmemektedir. En ¢ok kullanilan
yardimci baglaticilar tersiyer aminlerdir ve bunlarin yumusatma etkisi gibi buyuk bir
dezavantaji vardir.

Son yillarda Il. tiplerin ek olarak yardimci bir baglaticiya ihtiyag duymalari
yuzinden Il. tip baslatici / yardimci baslatici kombinasyonlari yerine Il. tip tek bilesenli
fotobaslatici sistemleri olusturuimaya baglanmistir. Tek bilesenli sistemlerde fotobaslatici
adi verilen sinerjist grup ve yardimci baslatici denilen hidrojen verici molekll ayni yapi
Uzerindedir.

Tim bu fotobaslatici sistemlerinin yani sira hava atmosferinde herhangi bir
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yardimci baslaticlya ihtiyag duymadan, endoperoksit olusumu ile polimerizasyon
reaksiyonunu baslatan fotobaslatici sistemleri de vardir. Bunlara en tipik érnek 2007
yilinda sentezlemis oldugumuz 5-Tiya pentasen-14-on (TX-A) fotobaslaticisidir.

Tiyokzanton antrasen serbest radikal polimerizasyonu igin etkili bir
fotobaslaticidir. Radikal olusturmak igin fazladan hidrojen vericiye gereksinim duymaz ve
hava ortaminda hem akrilat hem de stiren monomerlerinin polimerizasyonlarini basariyla
gergeklestirir. TX-A fotobaslaticisi da, antrasene benzer sekilde oksijen ortaminda
aydinlatildijinda asagidaki mekanizmaya uygun olarak bir diradikal ara driin verir ve bu
ara Urin monomer varlhiginda polimer olusturur.

SUMMARY

On the recent years the requirements for the materials are just not limited by the
type of product, at the same time performance and the future applications of products are
necessary.

High performance polymers and polymer based materials are rapidly rising in countries
whose have high capacity research and development. Polymer based materials
developed for different purpose requires higher performance and less energy.

In 1960s the use of UV curing technology has led to increase on the new developments
in industry. The use of UV curing technology has some advantages compare to
conventional ones, such as high efficiency, fast results and can be called green
technology since no solvent needs.

The basis of UV curing is, starting of a photoinitiation mechanism, including also
the monomer and oligomer which effective on UV curing, bring with new research to
synthesize new materials.

Photoinitiators are one of the most important components in UV-curing.

Photoinitiators are one of the most important components in UV curing formulations,
which are produce the initiating radicals, cations or anions by absorbing of the light the
starts the polymerization of acrylates and methacrylates. The well known radical
photoinitiators are benzoin derivatives, benzyl ketals, derivatives of acetophenones as
type | photoinitiators, and benzophenone and thioxanthone derivatives conjuction with
amines are examples of type Il initiators. Among type Il photoinitiators, benzophenone
derivatives are preferred because they are cheap and they cause less yellowing.
However, this initiators need a co-initiator and the polymerization reaction can not start
without this co-initiators. In fact, the most known co-initiators are tertiary amines and they
have some disadvantage like plasticizing effect.
In recent years, because of the Type Il photoinitiators need a co-initiator, instead of the
initiator / co-initiator combinations, one-component photoinitiators appeared in the
literature. In one component initiator system, light absorbing and hydrogen donating sites
are composed in one structure.

As well as all of these photoinitiators systems, there are other photoinitiators
systems which can initiate the polymerization reaction by the formation of the
endoperoxide in air atmosphere without the need of any co-initiator. Thioxanthone-
Anthracene was synthesized by our group is a good example for endoperoxide formation
of an initiator.

Thioxanthone-Anthracene is an effective photoinitiator for the free radical
polymerization. TX-A does not require an additional hydrogen donor for radical formation
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and initiate the polymerization of in both styrene and acrylate monomers successfully in
the presence of air. When TX-A was irradiated in air athmosphere according to the
following mechanism gives a diradical intermediate product and this intermadiate product
initiate the polymerization in the presence of monomer.

Trying to put together the nanoparticle materials with different structures, has
introduced a new issue for UV curing processes. The new particules, which can produce
the various types of nano composites, has arised for the thin films that are expected to
increase the effectiveness.

Carbon nanotubes were first reported by S. lijima in 1991. They can be thought of
as a sheet of graphite rolled into a cylinder. These intriguing structures have sparked
much excitement in the recent years. These are molecules that are unique for their size,
shape, and remarkable physical properties. There are two main types of CNT with high
structural perfection: single-walled nanotubes (SWNTs), which consist of a single
graphite sheet seamlessly wrapped into a cylindrical tube, and multiwalled nanotubes
(MWNTs), which comprise an array of concentric cylinders.

Carbon nanotubes show extremely high tensile modulus and tensile strength.
Depending on their structural parameters, can be metallic or semiconducting. Some
nanotubes are stronger than steel, lighter than aluminum, and more conductive than
copper. Because of these extraordinary properties of carbon nanotubes, great
enthusiasm exists among researchers around the world as they explore the immense
potential of these nandfillers in the polymer nanocomposites. However, carbon-nanotube
research is challenged by several problems, such as: solubilization of carbon nanotubes
are relevant topics.

There are serious limitations because of the aggregation and low solubility of

carbon nanotubes, which are not functionalized as covalent or non- covalent in organic
solvents. Because of this, the modification of carbon nanotube plays an important role
nowadays.
Within the context of this project, it is aimed to be functionalized of single and multi-walled
carbon nanotubes along with one-component type Il photoinitiator. It' s diffucult to
observe carbon nanotubes with spectroscopic methods lack of chromophoric groups and
due their aggregation and low solubility. This project should be considered as two stage.
In the first stage, it was planned to attached the TX-A photoinitiator to CNT both SWCNT
and MWCNT. Due to this attachement, SWCNT and MWCNT will have a strong
chromophoric character and these will help us to investigate the photophysical properties
of TX-A attached CNT. In the second stage, since TX-A starts the polymerization of
acrylates via endoperoxide formation, or TX-A attached CNT' s may have TX-A and
polymer on it. This will give us opportunity to get higher solubility of CNT since polymer
attached CNT’ s are more soluble.

For this purpose, photopolymerization will be realized along with different
acrylates by attaching TX-A photoinitiators, which has a characteristic of starting
polymerization in the presence of oxygen as a one-component type Il photoinitiator, on
the surface of single and multi-walled carbon nanotube, by using the “grafting to” and
“grafting from” methods.

During the project, the structures and properties of materials obtained will be
determined with 1H NMR, FT-IR, UV-VIS, Fluorescence) and thermal analysis will be
measured with DSC, TGA and finally surface characteristics measurement will be
determined with AFM, SEM.
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OZET

Kiral grup igeren metallomesogenlerin dizayni, sentezi, mesomorfik dzelliklerinin
ve metalomesogen/polimer karisimlarinin ¢esitli yontemlerle incelenmesini amacglayan bu
calismada, oncelikle schiff bazlarindan turemis kiral bakir (II) komplekslerinin sentezi
planlanmistir. Yeni sentezlenen metallomesogenlerin yapilari ve metallomesogen/polimer
karisimlari gesitli spektroskopik ve kromotografik yontemler ile karakterize edilecek, optik
polarizasyon mikroskobu ve diferansiyel tarama kalorimetri ile sivi kristal 6zellikleri ve
ayrica elektriksel iletkenlikleri arastirilacaktir.

SUMMARY

In this project which aims the design and synthesis of metallomesogen consisted
of chiral group and the investigation of their mesomorphic properties and
metallomesogen/polymer mixtures via different methods firstly, the synthesis of chiral
copper (Il) complexes derived from schiff bases is planned. The structures of the new
metallomesogens and metallomesogen/polymer mixtures will be elucidated with various
spectroscopic and chromatographic methods; the liquid crystalline mesomorphic
properties will be examined by the use of polarizing optical microscopy and differential
scanning calorimetry.
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OZET

Ftalosiyaninler 1,3 pozisyonunda aza koéprileriyle birbirine baglh dort izoindol
Unitesinden olusan 18 m-elektron sistemine sahip aromatik makrosiklik yapilardir. Bu
maddeler genis bir konjuge sisteme sahip olduklar igin giclu bir sekilde kirmizi goérinir
bdlge (~ 670 nm) absorbans veren karakteristik bir mavi-yesil renge sahiptirler.

Ftalosiyaninler, olaganustl optik ve elektriksel davraniglar gdsteren kimyasal ve
termal olarak dayanikli bilesiklerdir. Bu makrosiklikler Gzerindeki 2-boyutlu n-elektron
delokalizasyonu sayesinde kazandigi Ustin fiziksel 6zellikler, endUstriden (katalizérler,
fotoiletkenler) tip bilimindeki uygulamalarina (fotodinamik terapi, PDT) kadar pek ¢ok
farkli alanda genis galismalara sebep olmaktadir.

SUMMARY

Phthalocyanines are 18 mn-electron aromatic macrocycles comprising four
isoindole units linked together through their 1,3 —positions by aza bridges. Since these
compounds have a large -conjugated system, they absorb strongly in the red visible
region (at ca. 670 nm), giving a characteristic blue-green color.

The particular two dimentional n-electron delocalization over these macrocycles
gives rise to a great number of unique physical properties, resulting in a diverse number
of applications ranging from industrial (catalysts, photoconductors) to biomedical
(photodynamic therapy, PDT). Thus phthalocyanines are chemically and thermally stable
compounds that exhibit expectional optical and electrical behaviour.
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Genis teknolojik kullanimlari ile yogun ilgi géren sivi kristaller, maddenin essiz bir
halidir. Sivi kristalleri essiz yapan alisiimadik 6zelligi, anisotropi ve hareketliligin
kombinasyonudur. Sivi kristaller, sivilar gibi akigskandir fakat belli bir yonde duzenlerini
surdururler. Kati ve sivi faz arasinda Ozelliklere sahip yeni fazlari kapsayan cesitli
gecisler gosterirler. Mesofaz olarak adlandirilan bu fazlar molekiller yapiya bagli olarak,
sicakhgin (termotropik sivi kristal fazlar) ve konsantrasyonun (lyotropik sivi kristal fazlar)
Ozel sartlar altinda meydana gelir.

Son on yilda, termotropik sivi kristallerin yeni bir alt alani olarak muz sekilli
(banana-shaped) molekdller gelismistir. Muz sekilli molekdller mesomorfizmleri, elektro-
optik dzellikleri ve teknolojik uygulamalari nedeniyle ilgi ¢ekici arastirma konularindan
biridir. Bukulmus cekirdegi ("bent-core") ya da V- sekli nedeniyle "bananas" olarak
adlandirilan akiral bukdlmas molekll geometrili bu molekuller, yeni ve ilging mesofaz
zenginligi saglamaktadir.

Bukulmas molekldl geometrili molekiller Gzerine sivi kristal arastirmalari polar
mesofazlarinin ¢arpici dzelliklerinin kegfiyle dikkati cekmektedir. Kiral olmayan bukulmusg
cekirdekli molekdllerin (anti)ferroelektrik cevrilme 06zelligi sergilemesi gercedi, bu
molekdlleri optiksel aygitlarda potansiyel kullanimlari igin ilging kilmaktadir. Faz yapisi
Uzerinde polarite ve kiralitenin egsiz 6zelliklerinin etkisini arastirmak icin, merkezi fenil
halkasinin farkh gruplarla substitie oldugu bes halkali bikiimUis geometrili mesogenler
Uzerine ¢cok sayida sistematik calisma yapilmistir.

Bu arastirmanin amaci, merkezi c¢ekirdegin farkli pozisyonlarinda polar
substitient tasiyan resorsinol tlrevleri temeline dayanan yeni bukuilmuis molekdl
geometrili molekdllerin dizayni, sentezi ve karakterizasyonudur. Bu g¢alisma o&zellikle
rasemik ve kiral formdaki dallanmis terminal gruplarin mesomorfik 6zellikler Gzerindeki
etkisini arastirmaya odaklanmistir. Dizayn edilen molekillerin mesomorfik 6zellikleri
Uzerinde yapisal cgesitliligin etkisini arastirmak icin merkezi Unitedeki polar substitientler
ve terminal Uniteler sistematik olarak degistirilecektir.

Sentezlenen yeni bilesiklerin yapilari klasik spektroskopik yontemler kullanarak
karakterize edilecek, mesomorfik dzellikleri polarizasyon mikroskobu, diferensiyel tarama
kalorimetrisi (DSC) ve elektro-optik gibi c¢esitli tekniklerin kombine edilmesiyle
belirlenecektir.
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SUMMARY

Liquid crystals which have gained considerable importance due to their wide
technological applications are an unique state of matter. The unusual feature which
makes liquid crystals unique is the combination of anisotropy and mobility. Liquid crystals
(LCs) can flow like liquids, but maintain order in a certain direction. They show several
transitions that involve new phases whose properties are between those of the solid and
liquid phases. These phases, which are called “mesophases”, occur depending on
molecular structure under special conditions of temperature (thermotropic LC phases)
and concentration (lyotropic LC phases).

Banana-shaped molecules have evolved as a new sub-field of thermotropic liquid
crystals in the past decade. Banana-shaped molecules are a fascinating research subject
due to their mesomorphism, electrooptical properties and technological applications.
These achiral bent-shaped molecules, which are called “bananas” because of their bent-
core or V-shaped, provide a wealth of new and interesting mesophases.

Liquid crystal research on bent-core compounds has been paid much attention
due to the discovery of the outstanding properties of their polar mesophases. The fact
that these non-chiral bent-core molecules exhibit anti(ferroelectric) switching properties
makes them very interesting for potential use in optical devices. Numerous systematic
studies have been done on five-ring bent-core mesogens in which the central phenyl ring
is substituted by different groups in order to investigate the influence of unique properties
of polarity and chirality on the phase structure.

The objective of this research is the design, synthesis and characterisation of
new series of bent-core molecules based on resorcinol derivatives with polar substituents
in different positions at the central core. This study is specifically focused on investigating
the influence of branched terminal groups in the racemic and chiral forms on the
mesomorphic properties. In order to study the the effect of structure variations on the
mesomorphic properties of designed molecules, polar substituents which are at central
unit and terminal units will be changed systematically.

The structures of the synthesized new compounds will be characterized with
using classical spectroscopic methods, the mesomorphic properties will be determined by
the combination of several techniques such as polarization microscope, differential
scanning calorimetry (DSC) and electro-optics.
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Proje No: 2011-01-02-GEP06
METAL iCEREN FONKSIYONEL BiYOPOLIMER SISTEMLERIN GELISTIRILMESI

Dr. Mesut KARAHAN
Yrd. Dog. Dr. Zeynep MUSTAFAEVA AKDESTE, YUksek Lisans Ogrencisi Sevecen
TUGLU, Dr. Gllderen KARAKUS

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Suda ¢6zlnen ve c¢dzinmeyen metal komplekslerinin  mekanizmalari ve
fonksiyonel Ozellikleri uzun vyillardir incelenmektedir. Suda ¢6zinen polimerler son
zamanlarda gerek teorik polimer kimyasi, gerekse pratik uygulama olarak genis ¢alisma
alani bulmustur. Ozellikle, suda ¢oziinen sistemlerin  (biyopolimerler, polikompleksler ve
diger biyopolimer modifikasyonlari) tipta Dbiyolojik sistemlerde kullanilabilmesi,
immunolojik agidan buyuk bir kazang olarak gorilmektedir. Bu amagla fizikokimyasal
yontemler ile bu sistemlerin yapisi hakkinda daha genis bilgi elde edebilmek igin
¢alismalar sirmektedir.

Projemizde, anyonik polielektrolitler (poliakrilik asit, polimetilviniletermaleik
anhidrid kopolimeri, sodyumpolistiren sulfonat,vb.) bakir ve demir iyonlar (Cu2+ , Fe2+,
Fe3+) varliginda (gecis metali kullanilarak) kompleks olusumunun bir¢ok avantajindan
faydanilarak protein [bovin serum albumin (BSA) ve human serum albumin (HSA)],
polielektrolit ile G¢lu Polimer-Metal-Protein kompleksleri olusturmak bu UglU sistemlerin
model sistemlerinin sunulmasi.

SUMMARY

Mechanisms and functional properties of water-soluble and insoluble metal
complexes are studied for many years. Water soluble polymers, recently found a large
work area within the scope both theoretical polymer chemistry, as well as practical
applications. Especially, water-soluble systems (biopolymers, polycomplex and other
biopolymer modification) of medicine in the use of biological systems, immunological
aspects seen as a big gain. For this purpose, physicochemical methods to obtain more
information about the structure of these systems are underway. In our project, anionic
polyelectrolytes (polyacrylic acid, polymethylvinylethermaleic anhydride copolymer and
sodium sulfonate polystrain, etc.) in the presence of (by using transition metal) copper
and iron ions (Cu2+ , Fe2+, Fe3+) complex formation by making use of many
advantages, with proteins [bovine serum albumin (BSA) and human serum albumin
(HSA)], polyelectrolyte creating a ternary polymer-metal-protein complexes and models of
these ternary systems will be presented.
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Proje No: 2011-01-02-GEP07

KARBOKSIL GRUBU ICEREN BALL-TYPE_FTALOSiYANiNLERiN SENTEZI,
KARAKTERIZASYONU VE ELEKTROKIMYASAL VE FOTOFIZIKSEL
OZELLIKLERININ ARASTIRILMASI

Dr. Mevliide CANLICA
Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02
OZET

En az dokuz Uye ve en az ¢ heteroatom igeren bilesiklere makrohalkali bilegikler
denir. Makrohalka tasiyan koordinasyon bilesiklerinden olan ftalosiyanin kompleksleri, 20.
ylzyilin basinda bir rastlanti sonucu bulunmustur. Phthalocyanine sézcligu naphtha ve
cyanine sOzcuklerinin Yunanca karsiliklarindan tdretilmigtir. 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 vyillari arasinda vyapilari aydinlatilarak
yayinlanmistir.

Cok iyi mavi ve yesil pigment 6zelliklerinin yaninda, kimyasal ve isisal olarak
kararh, kuvvetli oksitleyiciler hari¢, kuvvetli asit ve kuvvetli bazlara karsi ¢cok dayanikli
olup organik ¢dzlculerle suda ¢éziinmeme 6zellikleri vardir.

Uzun vyillar boyar madde olarak kullaniimalarinin yanisira son on yildir yogun
bicimde Uzerinde calisilan bilegiklerdir. Yeni uygulama alanlari igin, farkli 6zellikler tasiyan
ftalosiyaninler 0Ozellikle son zamanlarda arastiriimis ve basarili pratik uygulamalar
gergeklestirilmistir. Fotokopi makinalarinda fotoiletken eleman, kimyasal sensoérlerde
sensor aktif madde, kanser iyilestirme ve tip alanindaki diger uygulamalarda fotodinamik
eleman, lazer boyalari, kukurtli 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 calismanin amaci, slbstitient olarak karboksil grup iceren iceren Co(ll),
Zn(ll), Mg(ll), Ti(IV) ve Si(IV) simetrik ftalosiyanin tlrevleri hazirlamaktir. Baslangig
maddeleri ticari olarak bulunabilen 3,4-dihidroksibenzoik asit ile 4-nitro-1,2-disiyano
benzen ve 3-nitro-1,2-disiyanobenzenden edilen iki farkl ftalodinitril bilesigi ve cesitli
metal tuzlariyla olan reaksiyonundan simetrik ball-type(cofacial) ftalosiyaninler elde
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edilecektir. Bu Urlnler yaygin organik solventlerle yikanacak ve silika jel Gzerinden kolon
kromatografisi ile temizlendikten sonra oénerilen yapilari UV/VIS, FT-IR, ICP, MS, 1H
NMR, 13C NMR ve elementel analiz yontemleriyle karakterizasyonu yapilacaktir. Daha
sonra elde edilen bilesikler elektrokimyasal ve fotofiziksel 6zellikleri arastirilacaktir.

Bu proje, 2011-2013 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 20th
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 Co(ll), Zn(ll),
Mg(ll), Ti(IV) and Si(lV) ball-type(cofacial) phthalocyanine derivatives. The substituted
phthalodinitrils will be prepare by a nucleophilic aromatic substitution reaction of 3-nitro
phthalonitrile  or 4-nitrophthalonitrile  with 4-nitro-1,2-benzendicarboxylic acid. New
binuclear, ball type metallopcs will be prepare by the reaction of this phthalodinitrils with
various 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, 1H
NMR, 13C 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 2011 to 2013 within two
years.
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Proje No: 2011-01-02-GEP08

ASETOFENON VE ASETONAFTON _YAPISI_NI_)A_Ki FOTOBASLATICILARIN SENTEZI,
FOTOPOLIMERIZASYONDAKIi VERIMLERININ INCELENMESi VE FOTOBASLATMA
MEKANIZMALARININ AYDINLATILMASI

Dr. Sevhur KESKIN DOGRUYOL
Prof. Dr. Nergis ARSU

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Fotobaslatiimis  polimerizasyon  reaksiyonlari, radyasyonla sertlestirme
endustrisinde, ahsap kaplama, yapistirici, optik fiber ve baski plakalari alanlarinda yaygin
olarak kullaniimaktadir. Ultraviyole (UV) ile sertlestirme endUstrisinin %80’ serbest radikal
polimerizasyon ydntemini kullanmaktadir. Fotobaslatiimis radikal polimerizasyon hem
bolunebilir  (1.Tip) hem de hidrojen alabilen (Il.Tip) baslaticilarla baglatilabilir.
Formilasyonlar en temel olarak, fotobaslatici, sinerjist, oligomer reaktif seyreltici ve gesitli
katkilardan olugur. Burada fotobaslaticinin anahtar bir role sahip oldugu uzun suredir
bilinmektedir. Fotobaslatici sentezi ve gelistirimesi genellikle gi¢ ve iddiali bir istir. Bu
nedenle radyasyonla sertlestirme (klrlestirme) proseslerinde Uriin ve market gelisimi
agisindan ¢ok biylk éneme sahiptir. Calismalarin ¢ogu aydinlatma ile a-bdlinmesine
ugrayarak iki radikal Ureten 1.Tip baslaticilar Uzerinde yogunlasmistir.

I.Tip baslaticilara érnekler benzoin ve tirevleri, benzil ketaller, a-hidroksi ketonlar
ve a-amino ketonlardir. Bu alandaki en temel gelisme dallanmis a-amino keton
baslaticilarinin kullaniimasidir. Bu bilesikler diger asetofenonlara kiyasla 300-400 nm
araliginda ylksek molar absorptiviteye sahiptir ve pigmentli sistemlerin sertlestiriimesi icin
uygundur, a-hidroksi ketonlara kiyasla pigmentli kaplamalar icin kullanilirlar. a—amino
ketonlar a-bélinmesine ugrayarak benzoil ve a-amino radikalleri Uretirler. Karbon
merkezli radikallerin alkenlere katilmasi, serbest radikal polimerizasyonu igin ¢cok énemli
reaksiyonlardan birisidir. Fotopolimerizasyon hiz sabitlerini kontrol eden bu faktorler
gunimuizde birgok deneysel ve teorik galismanin konusudur.

Bu calismanin ilk asamasi fotobagslatici olarak 2-(bis-(2-hidroksietil)amino-1-
feniletanon (MPN) ve  2-(bis-(2-hidroksietil)Jamino-1-(naftalen-2yl)etanon  (MAN)
sentezlerinin  gergeklestiriimesidir.  Sentezlenen  baglaticilarin  saflagtirima  ve
karakterizasyon agsamalarindan sonra fotopolimerizasyondaki etkinlikleri ¢esitli tekniklerle
incelenecek ve son olarak fotobaslatma mekanizmalari aydinlatilacaktir.
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SUMMARY

Photoinitiated free radical polymerization reactions are used widely on a
commercial scale for a number of different applications, such as curing of coatings on
various materials, adhesives, printing inks and photoresists. UV curing industry is using
80% of free radical polymerization method. Photoinitiated radical polymerization may be
initiated by both cleavage (Type |) and H-abstraction type (Type Il) initiators. Formulations
consist of photoinitiators, synergist, oligomer, reactive diluents and various additives. It is
known that photoinitiator has a key role in photopolymerization. Because of their vital role
in photopolymerization, photoinitiators are the subject of particularly extensive research.
Most of this research has focused on Type | photoinitiators, which upon irradiation
undergo an a-cleavage process to form two radical species.

Examples of type |. Initiators are, benzoin and derivatives, benzil ketals, o-
hydroxy ketones and a-amino ketones. Initiators are a major improvement in this field
was made by the introduction of substituted a-amino ketone photoinitators. These
compounds have higher molar absorbtivities in the 300-400 nm region than the usual
acetophenone type photoinitiators and are therefore suitable for the curing of pigmented
systems, as compared to a-hydroxy ketones, sufficient light can be absorbed to cure
pigmented coatings. a-amino ketones undergo a-cleavage to produce benzoyl and a-
amino radicals. The addition of carbon-centered radicals to alkenes is one of the most
important reactions in free radical polymerization. Consequently, the factors controlling
the rate constants have been the subject of much experimental and theoretical work.

The first step of this project is to make the synthesis of 2-(bis-(2-
hydroxyethyl)amino-1-phenylethanone (MPN) and 2-(bis-(2-hydroxyethyl)amino-1-
(naphalene-2yl)ethanone (MAN) as photoinitiators. After the purification and
characterization step, the efficiency of photopolymerization will be investigated by various
techniques and photoinitiation mechanism will be determined.
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Proje No: 2011-01-02-GEP09

FOTODINAMIK TERAPi_ AMA(}LI_YEN_i SIMETRIK VE ASIMETRIK GINKO
FTALOSIYANIN BILESIKLERININ SENTEZI

Dr. Ahmet Liitfi UGUR
Dog. Dr. Ali ERDOGMUS, Ars. Gor. Miirsel ARICI

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Metal ftalosiyaninler, yuksek sicaklik, isik ve kuvvetli kimyasal cevrelere
gosterdikleri direncgle taninan ¢ok ilging ve énemli bilesiklerdir. Ftalosiyaninlerin optik 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 arastiriimaktadir. Ftalosiyaninlerin, elektronik olarak gérundr bdlgede (UV) sahip
olduklar ylksek absopsiyon katsayisi (¢ > 105M-1 cm-1) kanser arastirmalarinda ¢ok
onemlidir. Goéranur UV bdlgedeki (600-800 nm), uyariimig triplet édmrinin uzunlugu,
yuksek verimle etkili singlet oksijen Uretimini O2(1Ag) saglar. Singlet oksijen kanserli
hicreleri pargalarken, saglam hicrelere zarar vermemektedir. Bu yonu ile foto dinamik
terapi (PDT), bilinen kanser tedavilerinden daha etkili ve zararsiz bir ydntem olarak hizla
gelismektedir.

Ftalosiyaninlerin suda ve organik ¢ozlculerdeki ¢ozunurltklerinin azligi, onlarin
uygulama alanlarinda sinirlamalara sebeb olmaktadir. Ftalosiyaninlerin ¢ézunarligua, tag
eter, alkil, alkoksi, alkiltiyo, N ve O iceren gruplar gibi farkh tirlerde hacimli ve uzun zincirli
fonsiyonel gruplarin ilavesi ile arttirilabilir. Foto dinamik uygulamada, ila¢ hasta kanina
direk enjekte edilecegi igin suda ¢6zUunUr ftalosiyanin bilesikleri ayrica ¢ok blylk éneme
sahiptir. Suda ¢6zUnebilir ftalosiyaninler organik ¢éziclde c¢o6zinenlere Kkiyasla
fotodinamik terapide 1s1ga duyarli maddeler olarak daha etkin ve zararsiz bilesikler olarak
kullanilabilirler.

Etkili fotosensitiv (1siga duyarli madde) ftalosiyaninler Zn, Al ve Si gibi dolu
orbitallere sahip gecis metallerleri ile elde edilebilirler. Bu metallere sahip ftalosiyaninler
yuksek triplet verimine ve Omrine sahiptirler ve ylksek verimle singlet olusumunu
saglarlar. Yiksek singlet oksijen degerlerine sahip foto sensetizerler PDT
uygulamalarinda etkin olarak kullanilabilirler.

Bu calismada, 6zellikle Zn diamanyetik 6zelliklere sahip metalle yeni ¢ézUnur
simetrik ve asimetrik (organik ¢oziculerde ve suda) ftalosiyanin bilesikleri sentezlenip, bu
bilesiklerin fotofiziksel ve fotokimyasal Ozellikleri galisilacak, sentezlenen bilesiklerin
kanserin fotodinamik tedavisinde kullanilabilme potansiyelleri tartisilacaktir.
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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). For PDT applications, it is
important that MPcs exhibit high absorption coefficients (¢ > 106M-1 cm—1) in the visible
region of the spectrum, mainly in the phototherapeutic window (600-800 nm) and a long
lifetime of triplet excited state to produce efficiently singlet molecular oxygen, O2(1Ag).

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. For PDT applications, the drug is injected into the patient's blood
stream, and since the blood itself is a hydrophilic system, water solubility becomes crucial
for a potential photosensitizer for PDT.

Incorporation of non-transition metal ions in the core of the phthalocyanines ring
results in the metallophthalocyanine complexes with the high triplet state and long time,
which are required for efficient photosensitization. Closed shell, diamagnetic ions, such
as Zn+2, Al+3 and Si+4 are expected to show high photosensitizing abilities. This work
investigates the photosensitizing tendencies of some Zn+2 tetra substituted symmetric
and unsymmetric phthalocyanines.

The report herein is based on the photophysical and photochemical properties of
new tetra substitution peripheral symmetric and unsymmetric zinc (1) with good solubility
in common organic solvents. The effect of the solvent on their photophysical and
photochemical properties will be evaluated in different solvents.
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Proje No: 2011-01-02-GEP10

DOGAL ATIKLAR VE MALZEMELER KULLANILARAK YENI TiP BiTKi BESIN
ORTAMLARININ HAZIRLANMASI VE OPTIMiZASYONU

_ Dr. Melda ALTIKATOGLU
Prof. Dr. Ibrahim ISILDAK, Dog. Dr. Mustafa CEMEK, Ars. Gor. Dr. Azade ATTAR

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Tarimsal dretimde verimlilik c¢evre kosullarinin kontroll ile dogru orantili
artmaktadir. Bu nedenle gevre kontrolli tarim sistemleri Uzerine ilgi giderek artmaktadir.
Bitkisel Uretimde c¢evre kontrolli Uretimin en etkin uygulamasi sera sistemlerde
gergeklestiriimektedir. Sera topraklarindaki sorunlar nedeni ile topraksiz yetistiricilik
dinya seraciliginda 6nemli bir konuma ulagsmistir. Gunimuzde A.B.D., Japonya,
Hollanda, ingiltere, israil, sera Uretimlerin tamamina yakini topraksiz tarim yéntemiyle
gergeklestiriimektedir. Topraksiz yetigtiricilige dayali sistemlerin kurulumunun maliyetli
olmasi yayginlasmasini kismen engellemektedir. Ayrica hem toprakli hem de topraksiz
sistemlerde bitkilere yeterli miktarlarda besin elementlerinin saglanmasinda sikintilar
sb6zkonusudur. Bitki tirinun arzuladigi minerallerin uzun sure kontrolll bir sekilde bitkiye
aktariimasi énem arzettiginden basit ve ekonomik yeni mikro ve makro Olcekli tarim
Uretim sistemlerine ihtiyag bulunmaktadir. Mevcut proje, bitki besin elementlerini kontrollt
olarak bitkiye aktariimasina olanak taniyan yeni tip bitki besin element ortamlarinin
(depolarinin) gelistirimesini amaglamaktadir. Gelistirilecek bitki besin element ortamlarin
mekanik olarak dayanikli, sicakliktan ¢ok fazla etkilenmeyen, ¢cevre dostu ve uzun sire
kullanilabilen 6zelliklerde olmasi hedeflenmektedir. Bitki besin elementlerinin polimerik
veya inorganik bir adsorban iginde tutuklanarak kontrolli sekilde birakiimasini veya
bitkinin arzuladidi miktar1 bitkiye vererecek olan sistem geriye atik birakmayacaktir.
Uriine dzel besin solusyonlarin etkili bir sekilde driinle bulugturulmasini saglayacak olan
sistem basit ve ekonomik olacaktir. Uriin yetistirmede kullanilacak olan ve bitkinin ihtiyag
duydugu makro ve mikro besin elementlerini iceren karigimlar, (nutrient sollsyon) drline
gore farkl formuUlasyonlarda gelistirilecektir.

Beslenme slrecinde nutrient solusyonu igindeki besin elementlerinin bitkinin
ihtiyacina gore istenen dlizeyde tutulmasi ve takibi bilgisayar kontrolll potansiyometrik ve
konduktometrik mikro blyUklikte kimyasal sensor ve biyosensoér sistemler kullanilarak
takip edilecektir.
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SUMMARY

The productivity increases with controlling of the environmental qualities in
agricultural process. Agricultural process uses in greenhouse systems, because it is the
best way of systems controlling. One of the most important point is production soilless in
the world because of problems in greenhouse areas. Nowadays USA, Japan, Holland,
UK and lIsrael use approximately all their soilless agricultural. Soilless agricultural
systems which are very expensive are not used as very commonly. In addition to this, soil
and soillless systems are not enough for cultivating the plants. Simple and economic new
micro and macro agricultural production systems are inquired with into minerals which
cultivate the plants. In this Project, it is aimed to provide new species of plant nurient
element environments as controlling the nutrient elements transfer. Plant nutrient
environments that having mechanicaly more durable, long-tem usability, environmentally
friendly and much affected by temperature are aimed. The system that product-specific
nutrient solution provide an effectively the encounter with product, will be simple and
economical.

Nutrient solutions containing the elements of macro and micro nutrients needed
by plants will be developed with different formulations depending on the product. Keeping
of plant nutrients elements in the nutrient solution at the desired level according to the
plant needs will be monitored by using the micro-sized computer-controlled
potentiometric and conductometric chemical sensor and biosensor systems.
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Proje No: 2011-01-02-GEP11

BAZI ATIK SU ARITMA PARAMETRELERININ ELEKTROKIMYASAL YONTEM
KULLANILARAK INCELENMESI
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OZET

Aritma islemi uygulanacak olan suyun oncelikle pH, bulaniklik, mikrobiyolojik
degerlendirme, iletkenlik ve KOI dlgiimleri yapilarak UV ve IR gekimleri alinir. Ardindan
atik suyun bilinen bir hacmi elektroliz hlcresine alinir. Agirhid bilinen iki adet saf
aliminyumdan olusan elektrotlar elektroliz hlicresindeki suya daldirilir. Elektrotlar bir
dogru akim gu¢ kaynagina anot ve katot olarak baglanir. Ortamin pH dederini bazik
alanda tutabilmek amaci ile elektroliz hucresine sodyum hidroksit pelleti ilave edilir ve
bilinen bir sicaklikta elektroliz islemi baslatilir. Akim yogunlugu o&lgulir ve uygulanan
elektroliz suresi kayit edilir.

Elektroliz sirasinda aliminyum elektrotlar sodyum hidroksit ile temas ettigi
zaman, reaksiyon ortaminda atomik halde hidrojen ve oksijen gazlari olusmaktadir. Bu
atomlar yuksek afiniteleri sayesinde; yadlar, organik maddeler ve organik pigment
molekulleri gibi atiklarla, molekll ézelliklerine bagl olarak, hidrojenasyon ve oksidasyon
reaksiyonuna girerler. Sonug olarak atik sulardaki hedef partiklller kolayca filtre edilebilen
floklara déndsir ve ortamdan kolayca uzaklastirilir.

Filtrasyon isleminin ardindan, daha énce ifade edilen atik su parametreleri ve UV,
IR ¢ekimleri tekrarlanir. Bulunan degerler arasindaki degisim incelenir.
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SUMMARY

Primarily to the water treatment process; pH, turbidity, microbiological
assessment, by measuring the conductivity and COD are to be applied and the UV and
IR spectrophotometry. Then a known volume of waste water is taken in to electrolysis
cell. Two electrodes consisting of pure aluminum in known weight are immersed in
electrolysis cell. The electrodes are connected to a direct current power source as the
anode and cathode. Alkaline pH the media in order to keep some pellet of sodium
hydroxide is added to the electrolysis cell, and electrolysis process is started in a known
temperature . Electrolysis time and applied current density is measured is recorded.

During electrolysis, aluminum electrodes in contact with sodium hydroxide and
form status nascendi hydrogen and oxygen gases in the reaction media, in composed of
the atomic state. These atoms with high affinity, oils, organic substances and wastes,

Such as organic pigment molecules, depending on the molecular charasterics,
enter the hydrogenation and oxidation reactions. As a result, the target particles of waste
water filter that can be easily converted to flocks and easily removed from the
environment.

After filtration, the waste water parameters and the previously expressed UV, IR
shots repeated. Found between the change in values are examined.
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OZET

Yaklasik son 50 yildir seker yerine tatlandirici kullanimi giderek artmaktadir.
Yiksek oranda karbonhidrat, Ozellikle seker tiketiminin insanlarda kardiyovaskuler
hastaliklar basta olmak Uzere sismanlik, seker hastaligi ve diger hastaliklara neden
olduklarinin belirenmesi sonucu sekerler digindaki tatlandiricilara ilgi giderek artmistir.
Sistemli diyet recetelerinin dizenlenmesine olan gereksinim ve tatlandirici katiimis
gidalarin genis ¢apta uretimi ile piyasada bu tip katki maddelerini iceren dusuk kalorili ve
diyet amach gida cesitlerinde artis g6zlenmistir. Tatlandirici amagh kullanilan bu
maddeler, insanlar icin ginlik tuketilebilir miktan asildiginda insan sagligina zararli
olmalarina ragmen gunimuzde hemen her uUrinde kullaniimaktadir. Piyasada dusuk
kalorili ve diyet amacli gidalarin ¢esit ve Uretiminde hizli artis gézlenmistir. En c¢ok
kullanilan tatlandiricilar olan Asesiilfam K, Sakkarin, Siklamat ve Aspartam’dir. Ulkemizde
binlerce Uriinde denetimsiz bir sekilde tatlandirici bulunmaktadir. Bu arastirmada, birgok
artinde ikili, Ggl ve doértlli kombinasyonlari olarak kullanilan bu tatlandiricilarin bir arada
tayini igin yeni spektrofotometrik ydntemlerin gelistirimesi ve piyasada bulununan gida ve
farmasotik Uriinlere uygulanarak igerdikleri miktarlarin Diinya Saglik Orgiti (WHO),Gida
Tarnim Orgiti (FAO) niin olusturduklar uluslararasi gida kodeks komisyonunun (CAC)
verdigi degerlere uygunlugu arastirilacaktir. Bu amagla oran -tirev, fark tlrev,
dengeleme tlrev ve PLS yontemleri gelistirilerek sentetik érneklere uygulandiktan sonra
piyasadaki ticari gida ve ilag preparatlarina uygulanacaktir. Gelistirilecek yontemlerin
validasyonu yapilarak birbirleriyle ve diger tekniklerle segicilik, kesinlik, dogruluk ve
hassasiyet yoninden kiyaslamalari yapilacaktir. Yaptigimiz arastirmalar sonucunda gida
katki maddelerinin analizleri konusunda Ulkemizde son yillarda yapilan kapsamli bir
calismaya rastlaniimadi. Bu calisma, sagligimiz icin oldukga tehlikeli olan dider gida
katkilarinin da, gelistirilecek olan ydntemler kullanilarak analizleri konusunda galismalar
yapmaya yonlendirecektir. Yasal sinirlara uymayan urinlerin tespitinde firmalarla irtibata
gecilerek calisilan gida katkilarinin yasal sinir dizeylerine indiriimesi sadlanacak ve bu
sekilde halk saglina da katkida bulunulacaktir.
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SUMMARY

The use of sweetener instead of sugar increased in the last 50 years. High rates
of carbohydrates especially sugar consumption in humans, are caused mainly
cardiovascular diseases, obesity (overweight), diabetes mellitus (diabetes) and other
illness. As a result interest in sweeteners has increased than the other sugar. Because of
the need for systematic regulation of diet prescription and the wide range production of
food containing sweeteners as additives, the varieties of the low-calorie diet foots and
pharmaceuticals in the commercial markets and pharmacie were increased. The
sweeteners are harmful to people health when the consumption of these substances
exceeded the amount of consumed daily. Today, variety of law-calorie foods, drinks and
dietary products are increased rapidly. Acesulfame-K, Aspartame, Saccharin and
Cyclamate are the sweeteners that most widely used in Turkey. In our country, there are
thousands of uncontrolled products (foods, drinks, pharmaceuticals) containing these
sweeteners as binary, ternary and quaternary combinations. So in our study, we will
develop new spectrophotometric methods for the determination of this combination. First
we will applicate the developed method for the analysis of synthetic mixture and then to
the commercial food , drink and pharmaceuticals samples will investigate the contained
amounts for the suitability of the values which were given in the international codects
(CAA) that created by the World Health Organization (WHO), Food Agriculture
Organization (FO). For this purpose, in the study, the derivative, the ratio derivative,
difference derivative, compensation derivative and multivariate calibration methods will be
developed and after the application of synthetic samples and will be applied to
pharmaceutical preparations on the market and to commercial foods. Validation of the
developed methods in terms of selectivity precision and accuracy will be made and the
methods will comprise with each other.
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OZET

Enfeksiyon kapma glnimizde o6nemli bir saglik problemi olusturmaktadir.
Ozellikle bakterilerin antibiyotiklere kargi direng kazanmasi bu ilaglarin etkisini
gostermesini  6nlemektedir. Ikinci derece enfeksiyon kapma riski &zellikle hastane
sartlarinda meydana gelmektedir. Ornegin sadece Amerika'da yilda yaklasik iki milyon
kisi ikinci dereceden enfeksiyon kapmakta ve yillik 5 milyar dolar fazladan bir harcama
gerekmektedir. Bununla beraber yilda vyaklagkk 50 bin kisi 6zellikle kateter
enfeksiyonundan hayatini kaybetmektedir. Patojenik bakteriler hemen hemen her
ylizeyde yasar ve Ureme imkani bulur. Ornek olarak, telefonlar, gocuk oyuncaklari,
hemsirelerin  giydigi tekstii malzemelerinde, vicud igerisinde kullanilan plastik
malzemelerin (6rnedin kateterler) ylzeylerinde bakteri varligi goérilmektedir. Bu gibi
malzemeler genelde antibakteriyel 6zellie sahip degildir ve enfeksiyon kapmada énemli
bir rol teskil ederler. Son zamanlarda antibakteriyel ylzeylerin sentezlenmesi ve
bakterilerin biofilm olusmasini 6nleme amaclh c¢ok cesitli calismalar yapilmaktadir.
Antibakteriyel polimerlerin sentezlenmesi sirasinda dikkat edilmesi gereken bazi 6zellikler
bulunmaktadir. Bu 6zelliklerin baglicalan soyledir: Genis spektruma sahip olmasi, uzun
slre ortam sartlarina dayanikli olmasi, ucuz olmasi ve &zellikle vicud igerisinde
kullanilan implant malzemelerin ya da bandaj, yara bandi gibi malzemelerin antibakteryel
olarak modifiye edilmesinde toksik olmamasi gerekmektedir. Amfifilik yapidaki polimer
yapilari hiicre zarini pargalar, dis ve i¢ ¢eperdeki osmatik basinci etkilemesi sonucunda
hicrenin dlumu gergeklesir. Calismamizda katyonik yapida polimerler sentezlenecek ve
ylzeye (cam, plastik gibi) kovalent veya fiziksel olarak eklenecektir. Proje kapsaminda
ayrica katyonik polimerlerin igerisine Ag nanopartikilleri eklenerek (doped edilerek)
bakteri etkinligi Uzerine sinerjistik etkisi incelenecektir. Bakteri test analizleri ylizeyde ve
sollisyon igcinde vyapilacak, sentezlenen polimerlerin kati ve sivi fazda etkileri
incelenecektir.
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SUMMARY

Infectious disease is a critically important global healthcare issue. For example,
two million nosocomial infections occur in hospitals in the United States annually and 5
billion dollars of added healthcare costs. The rapid development of bacterial resistance,
to even our most powerful antibiotics, is increasing at an alarming rate. Hospitals are the
main source and origin of multiple resistance bacteria and patients infected with these
clinical courses and then require prolonged hospital treatments.

Pathogenic bacteria can easily deposited on the common objects such as door
knobs, linen, public telephones, children toys as well. When these surfaces are touched
by infected people, then bacterial infections can be transferred. This is one of the primary
pathways for the acquisition of nocosomial infectious pathogens. These ordinary
materials are not antibacterial and they require modification. Increased effort has focused
on materials that limit bacteria colonization, in other words, biofilm formation, on their
surfaces in an effort to prevent the rampant growth of bacteria and the transmission of
infectious organisms. Polymeric antibacterial agents represent new developing direction
in this field and offer great promise for enhancing activity and selectivity. There are some
important properties for the antibacterial polymers: First of all, they should be very active
with high efficiency to a large range of microorganism; secondly life time activity should
be long enough; thirdly, toxicity to the environment should be taken into consideration;
behind that it should be produced at an acceptable cost; finally selectivity should be
enhanced during the design especially for application in implant materials. The
amphiphilic structure of synthetic polymers disrupt cell membranes, causing breakdown
of the transmembrane potential, leakage of cytoplasmic contents, and ultimately cell of
death.

In general, polymer biocides are considered to be polymers that kill all living
organisms and often the main motivation to make polymer biocides is to create highly
sterile materials or surfaces. In this study, cationic polymers will be synthesized and
added covalently or physically to the surfaces (glass, plastic etc.). In this study also,Ag
nanoparticles will be added to the cationic polymers and will be tested for their synergistic
effect. After that, all the polymers will be tested for their antibacterial efficiency both in
solution and at surfaces.
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OZET

Organokatalizérler, metal atomu igcermeyen organik bilesiklerdir ve katalitik
miktarlariyla kimyasal reaksiyonlari hizlandirmaktadirlar. Ayrica, molekil i¢cindeki uzaysal
dizenlenmelerin dneminden dolayi, maddelerin temel o6zelliklerinin anlagiimasi igin,
kimyacilarin enantiyoselektif sentezlere ilgisi giderek artmaktadir. Cevre dostu organik
reaksiyonlarin gelismesiyle, organokatalizorlerin blylk avantajlarindan dolayi, organik
sentezde yeni bir alan olarak asimetrik organokatalizérler ortaya c¢ikmistir.
Organokatalizérlerin avantajlari, neme ve oksijene duyarlilik icermemesi, kolaylikla
hazirlanmasi (ya da bulunabilmesi), disik maliyeti ve dislk toksisitesidir. Bu disuk
toksisite, metal katalizérler ile kiyaslandiginda, onlari farmasétik ara drtinlerin Gretiminde
daha cazip kilmaktadir.

Molekdl igindeki uzaysal yonlenmelerle birlikte yapi ve dzelliklerde de degdisim
olmaktadir. Bu temel O&zelliklerin degisiminin incelenmesi icin organokatalizérler
kullanilarak uygun enantiyosecici sentezler gerceklestiriimektedir. Cogu zaman; katalitik
miktarda kullanilan bu katalizérler son derece ylksek enantiyosegicilik saglamaktadir.

Ozellikle, aldol kondenzasyonu ve Michael reaksiyonu, sentetik organik kimyada
yeni bir C-C bag olusumunu saglayan énemli stratejilerdendir. (S)-Prolinin asimetrik aldol
ve Michael reaksiyonundaki yetenegi, son vyillarda etkin rol oynayabilecek diger kiral
organokatalizoérlerin arastiriimasini harekete gecirmistir. (S)-Prolinin katalitik 6zelligini
yitirmeyecek, prolin iceren érneklerin sentezi son derece 6nem arz etmektedir.

Bu calismamizda, organokatalizdr olarak kullanilabilecek yeni pirolin yapisi iceren
katalizorler sentezlemeyi ve asimetrik organik reaksiyonlardaki etkinliklerini incelemeyi
planhyoruz.
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SUMMARY

Organocatalysts are organic compounds which do not contain metal atom and
accelerate  chemical reactions in catalytical amounts. Besides, because of the
importance of molecular spatial arrangement, enantioselective synthesis draw chemist’s
attention for understanding the basic properties of compounds. Because of the great
advantages of organocatalysts, asymmetric organocatalysis have been appeared as a
new field in organic synthesis by the development of environmentally friendly organic
reactions. Some advantages of the organocatalysis are insensitivity to oxygene and
moisture, easy in availability or synthesis, low cost, and low toxicity. When compared with
metal catalysts, low toxicity is an important factor in production of pharmaceutical
intermediates.

Structure and properties can changed by molecular spatial arrangements.
Appropriate enantioselective synthesis have been performed by organocatalysts to
investigate the changes in the basic properties of compounds. Generally, these catalysts
have provided high enantioselectivity with catalytic amounts.

Especially, aldol condensation and Michael reaction are important strategies that
provide new C-C bond formation. The ability of (S)-proline in the asymmetric version of
these reactions have resulted in the investigation of effective chiral organocatalysis. The
synthesis of proline derivatives which keep the properties of (S)-proline is highly
important from the view of organic synthesis.

In this research, we have planned to synthesis of new catalysts which contain
proline structure and can be used as organocatalysts and to investigate their effect in the
asymmetric organic reactions.
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OZET

Depresyon toplumda en sik rastlanan ruhsal bozukluktur. Yapilan arastirmalara
g6re ginumuzde, her on erkekten birisi ve her bes kadindan birisi yasami boyunca bir
kez depresyon gecirmektedir. Bu yliksek oranlar nedeniyle, depresyon psikiyatrinin soguk
alginhgi olarak bilinmektedir. Depresyonun her yasta gérilebilmesine karsilik, kadinlarda
en sik otuzbes kirkbes yaglari arasinda, erkeklerde ise kirkbes altmisbes yaglari arasinda
ortaya ¢iktigi saptanmistir. istatistiklerdeki en carpici sonugsa, kuskusuz, depresyon
oranlarinin yillar iginde gdsterdigi biylk artistir. Son yirmi bes yilda toplumda depresyon
gorulme sikhdinin on ile yirmi kat arasinda arttigi bildiriimektedir. Depresyon o6zellikle
gengler arasinda son yillarda giderek yayginlasmaktadir. Bu nedenle, bazi arastirmacilar,
dinyanin melankoli ¢agina girmekte oldugunu ileri strimektedirler. Buna Kkarsilik,
depresyon ilag tedavisine iyi yanit veren bir bozukluktur. Hastalarin blytk bdliminde
dlzgin ila¢ kullaniminda belirgin bir iyilesme gérilmektedir. Eger uygun dozda ve yeterli
sure ila¢ kullanimina ragmen istenen dizelme sadlanamazsa bazi ek ilaglar ve son care
olarak da elektrosok tedavisi denenmektedir.

Gagimizin hastaliyi depresyonda en aktif kullanilan ila¢g gruplar fenilpiperazin
grubunu icerenler olup, bunlar icerisinde tandospiron en etkin olanidir. Anti-agresif ve
serenik etki gosterip, 5-HT1A ve 5-HT1B reseptdrlerine agonist, 5-HT2C reseptérine de
antagonist olarak davranir.

Bu projemizde, tandospirondan daha aktif ila¢ olarak kullanilacagina inandigimiz
analoglarini, Diels-Alder, yer degistirme, indirgen Heck (hidroarilasyon) ve 1,3-dipolar
siklokatilma reaksiyonlarindan yararlanarak hazirlamayi planladik. Elde edilecek tim yeni
bilesiklerin yapilari spektroskopik calismalarla aydinlatilacaktir.
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SUMMARY

Depression is the most common mental disorder in society.One of every ten men
and five women, each one having a depression throughout his life once. This is due to
high rates of depression known as the common cold of psychiatry. Depression can be
seen at any age.The most common in women between the ages of thirty-five forty-five,
forty-five of sixty-five for men between the ages emerges. In statics the most striking
outcome, of course, over the years showed a large increase in rates of depression. The
last twenty-five years, the incidence of depression in society has reportedly increased
from ten to twenty times. Depression in recent years, especially among young people is
growing. For this reason, some researchers argue that the world enters the age of
melancholy. In contrast, depression is a disorder that responds well to pharmacotherapy.
Significant improvements were seen in most of the patients using the drug properly. If
sufficient time, appropriate doses and despite the use of drugs not be achieved the
desired improvement in some of the additional drugs and electroshock therapy as a last
resort trying.

Disease, the most active of the drugs used in depression of our age groups are
containing phenylpiperazine group, these courses tandospirone comes between the
leading group. Tandospirone is the drug of the phenylpiperazine class which is serenic or
antiaggressive agent andact as an agonist at the 5-HT4 and 5-HT g receptors and as an
antagonist at the 5-HT ¢ receptors.

In this project, we planned to prepare new analogues of tandospirone, which we
believe may affect a more active using Diels-Alder, substitution, reductive Heck
(hydroarylation) and 1,3-dipolar cycloaddition reactions. The structures of all new
compounds after purification will investigate with spectroscopic methods.
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OZET

Etilendiamintetraasetik asit (EDTA) suda ¢bzlnebilen gunlik hayatta sabun,
deterjan, koplk ve selat ajani gibi kozmetik ve ecza endustrisinde katki maddesi olarak
kullanilan bir molekdlddr. Bu molekidl blnyesinde bulundurdugu amin (NR2) ve
karboksilik asit (COOH) gruplariyla suda ¢dzinir olmakla kalmayip ayni zamanda metal
iyonlariyla iyi bir kompleks yapici selat 6zelligine de sahiptir.

Bu galismada yeni dendritik monomerler sentezlenerek EDTA ya baglanacak ve
ligand dzelligi cok iyi bilinen EDTA deki amin ve karboksilik gruplarinin miktari ve cesitliligi
artinlacaktir. Boylelikle EDTA dan yola gikilarak polimerler olduk¢a degerli (gok daha
fonksiyonel oldugundan) bir makromolekul sentezlenecektir. Moleklllin ylzeyindeki
anyonik ve katyonik gruplar uygun pH degerlerinde suda bulunmasi muhtemel negatif ve
pozitif iyonlarin tutulmasinda énemli bir rol oynamasi beklenmektedir. Sentezlenecek
malzemeler gevresel amaglar igin uygun oldugu gibi eger uygun metallerle (Pd, Pt, Ru,
Ni, vb.) koordine edilirse homojen katalizor 6zelligi de gostermesi beklenmektedir.

SUMMARY

Etylenediaminetetraacetic acid (EDTA) is well known water soluble ligand which
is used as an additive in soap, detergents, foam and many other industries. Main
advantage of this molecule is bearing some functional groups such as amine (NR2) and
carboxylic acid (COOH). These groups make it not only water soluble but also important
potent against the metal ions to make effective complexation.

Present study aims to synthesize new dendritic monomer that is aimed to couple
with EDTA, to increase the chelate character of mentioned molecule (EDTA). By this way
commercial molecule will be bearing more functional groups on their surfaces and
become better ligand against the cationic or anionic ions. In addition to that, if amine and
carboxylic acid enriched molecules are coordinated with some transition metals (Pd, Pt,
Ru, Ni, etc.) it is expected that, they will have homogenous catalytical properties.
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Prof. Dr. Abdlrrezzak Emin BOZDOGAN, Ars. Gér. Ali Serol ERTURK

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Dendrimerler ¢ok fonksiyonlu bir merkezden buylyen ¢ok dizgln bir yapiya
sahip ¢ok dalli ve ¢ boyutlu makro molekullerdir. Bu yapisal 6zellikler ile oldukga ilging
fiziksel ve kimyasal 6zelliklere sahiptirler. Cekirdekten baslayarak simetrik bir sekilde yeni
gruplarin eklenmesi dendrimerlerin Ustel olarak blyUmesini saglar. Dendrimerlerin
islevselligi kullanilan c¢ekirdeklere, son gruplara ve bogluklu alanlara baglidir. Bu
calismada bu parametreler gbz 6nune alinarak kovensiyonel klasik ve mikro dalga
yontemlerle yeni dendrimerler sentezlenecektir. Bu ¢alismada Poly(oksipropilen) triamin,
ve Trimezik asit ¢ekirdek olarak segcilecek ve bu ¢ekirdeklere Michael ekleme reaksiyonu
ile aminli ¢cekirdeklere metil akrilat eklenerek dendritik makromolekdllerin sentezlenmesi
planlanmistir. Olusan esterik dendrimerler hidroliz edilerek suda ¢6zinur hale
getirilecektir. Bu yolla farkli dendronlar kullanilarak iki, ¢ ve dort kollu PAMAM tipi
dendrimerler sentezlenecektir. Sentezler genelde mikrodalga yontemiyle yapilip ihtiyag
duyuldugunda klasik yontemlerle de basvurulacaktir. Sentezlenen maddelerin
karakterizasyonu FT-IR, 1H NMR ve 13C NMR ve Elemental analiz ydntemlerle
yapilacaktir. Ortaya c¢lkacak urunun antimikrobiyal ve antibakteriyal 6zellikleri
arastirilacaktir.
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SUMMARY

Dendrimers are highly branched three dimensional macromolecules with well-
defined structures constructed around a multifunctional central core. These structural
characteristics exhibit good physical and chemical properties. Their synthesis are arising
from a core, symmetrically additions of new groups help the dendrimer to grow
exponentially. The functionalities of the dendrimers depend on cores, terminal groups and
void spaces. In this study, the effects of these parameters have been analyzed by using
different cores, terminal groups and void internals. Most of the planned dendrimers will be
synthesized by microwave assisted technique. By this project; Poly (oxypropylene)
triamine and Trimesic acid will be used as dendritic cores. In order to obtain related
esteric dendrimers methyl acrylate will be added to these cores by Michael addition
reaction methods. Then the esters will be converted to carboxylic acids to make them
water soluble. So that two, three, and four branched PAMAM type dendrimers will be
synthesized by using different dendrons. As synthetic methods mostly microwave
irradiation technique will be applied and alternatively conventional methods will be also
used when it is required. Synthesized materials will be characterized via FT-IR, 1H NMR,
and 13C NMR spectroscopy. Finally, antibacterial and antimicrobial properties of these
dendrimers will be studied.
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Proje No: 2011-01-02-KAP06

GOK DiSLi SELAT AJANI SENTEZi VE GOK DEGISKENLI KALIBRASYON
YONTEMLERI ILE METAL iYONLARININ KANTITATIF TAYiNINDE KULLANILMASI

Prof. Dr. Abdiirrezzak Emin BOZDOGAN
Dog. Dr. Metin TULU, Ars. Gér. Ali Serol ERTURK

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Bir poli amino karboksilik asit olan Dietilen triamin pentaasetik asit (DTPA), bes
karboksilik asit grubu iceren dietilen triamin omurgasina sahip bir molekuldur. Molekul, bu
hali ile Etilendiamintetraasetik asit (EDTA)’ in genislemis versiyonu olarak gorulebilir ve
benzer amaglar igin yaygin bir kullanim alanina sahiptir. DTPA ¢ok kuvvetli bir metal
selatdir ve radyo farmasoétik kimyada baglanma potansiyeli disik olan metallerin
baglanma potansiyelini arttirmak icin siklikla kullanilir.

Bu calismada dietilen triamin pentaasetik asit (DTPA) 'ten yola ¢ikarak, dncelikle
dietilen triamin pentaasetikasit dianhidrit (DTPA-DA) sentezlenecektir. Sentezlenen bu
ardn, tris(hidroksimetil) aminometan ile modifiye edilerek metal iyonlarina karsi ilgisi
artirlmaya calisilacaktir. Sentezlenen DTPA tlrevi yeni ligant; ¢esitli metal, agir metal ve
lantanit serisi metallerinden Gd(lll) ile kompleks olusturarak MRI kontrast ajanlik olma
kapasitesi artirlmaya caligilacaktir. Molekulin ¢ok disli bir koordinasyon bilesigi haline
dénlismesi beklenmektedir.

Sentezlenen bu bilesikler cesitli metallerin kantitatif tayininde reaktif olarak
kullanilacaktir. Kalibrasyon modelleri icin gerekli veriler deneysel tasarima gére yapilan
deneylerden elde edilecektir. Elde edilen bu veriler faktor analizi (PCA) ve ¢ok degdigkenli
kalibrasyon ydntemlerinde (PCR,PLS vb) kullanilarak modeller yapilacaktir. Bu modeller
bilinmeyen derigimlerin tayininde kullanilacaktir.

198



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

Diethylene triamine pentaacetic acid (DTPA), which is a kind of
polyaminocarboxylic acid, has a backbone with five carboxylic groups. The molecule can
be considered as the new version of Ethylenediaminetetraacetic acid (EDTA) and it is
used similar area. Since DTPA is a challenging molecule to interact with metal ions which
have low binding potentials. So it is accepted as a strong metal chelator and mainly used
in the field of radiopharmaceutical chemistry.

Present study aims to increase the metal bonding potential of DTPA by modifying
with tris(hydroxymethyl)aminomethane through its dianhydride form. So that it will
become a novel multi dentate ligand having higher affinity towards to metal ions. Starting
from DTPA, its dinanhydride (DTPA-DA) form will be synthesized first. Then this product
will be modified with tris (hydroxymethyl) amino methane. So that, DTPA will become
powerful dentate having high affinity to metals ions and form better complexation with
various metals, heavy metals and Lanthanide series metal such as Gd(lll) to be good
MRI contrasting agent. It is expected that DTPA will be good coordination molecule.

Synthesized molecules will be used as a reactant in quantitative determination of
various metal ions. Data required for calibration models will be obtained from the
measurements performed according to experimental design.

Models will be settled up by using the obtained data in factor analysis (PCA) and
multivariate calibration methods (PCR, PLS, etc.). Finally, these models will be used for
the determination of unknown concentrations.
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GESITLIi MIkROORGANiIZMA TURLERINDEN (TRICHODERMA REESEIi, HYPOCREA
JECORINA, ASPERGILLUS NiGER VE POLYPORUS SP.) GLUTAMINAZ ENZIMiNIiN
URETIMIi, SAFLASTIRILMASI VE BiYOSENSOR YAPIMINDA KULLANIMININ
ARASTIRILMASI

Dog. Dr. Emine KARAKUS 3
Prof. Dr. inci ARISAN, Dr. Nese ATACI, Ars. Gor. ibrahim Ethem OZYIGIT,
Yiksek Lisans Ogrencisi Dilara BULBUL

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2014-09-05

OZET

Bu projede 6ncelikle Trichoderma reesei, Hypocrea jecorina, Aspergillus niger ve
Polyporus sp. mantarlarindan glutaminaz enziminin Uretimi ve saflastiriimasi yapilacak
olup enzimin saflastinima isleminden sonra glutamin tayini icin kullaniimak Uzere,
amonyum iyonoforu olarak nonaktinin kullanildidi poli(vinilklortr) (PVC) amonyum-segici
membran elektrot Uzerine glutaminaz enziminin ¢egitli kimyasal yontemler ile immobilize
edilmesi ile amonyum-segici potansiyometrik biyosensér hazirlanacaktir.

Hazirlanan glutamin biyosensorinin optimum c¢alisma kosullarini belilemek
amaci ile enzim konsantrasyonu, tampon konsantrasyonu, tampon pH’si, sicaklik,
karistirma hizi ve enzim immobilizasyon ydnteminin biyosensdr cevabi Uzerine etkileri
incelenecek, biyosensorun édmri, tekrarlanabilirligi, duyarlihdi, tayin aralidi ve tayin siniri
belirlenecektir. Ayrica hazirlanan biyosensor ile serum ve diger biyolojik kaynaklarda
glutamin tayini yapilacak, elde edilen sonuglar bunlar igin gelistiriimis olan standart
yontemler ile karsilastirilacaktir. Umulan sonuglar elde edildiginde bu biyosensérin ticari
biyosensére donlstlrilip donastlrilemeyecegi gesitli bilim dallarindaki arastirmacilarla
tartisilacak ve disiplinlerarasi bir biyosensor ekibi kurulmasi konusunda girisimlerde
bulunulacaktir.
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SUMMARY

In this project, production and prufication of glutaminase enzyme from
Trichoderma reesei, Hypocrea jecorina, Aspergillus niger ve Polyporus sp.species is
carried out. After purification procedure, potentiometric biosensors for determination of
glutamine by immobilized using several chemical methods of glutaminase enzyme from
these species onto poly(vinylchloride) (PVC) ammonium-selective membrane electrode
prepared by using nonactine as ammonium-ionophore will be prepared.

To determine optimum working conditions of prepared glutamine 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: 2011-01-02-KAP08

SUYUN ELEKTROLIZINDEN HiDRO:JEI\_l GAZ| U_RETiMi iICIN YENI BiR YONTEM
GELISTIRILMESI

Dog. Dr. ikbal KOYUNCU
Prof. Dr. Hiseyin AFSAR, Ars. Gor. Enise KAHRAMAN

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi
Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2014-09-05
OZET

Enerji kaynagi olarak fosil yakitlar, modern sanayi toplumunun ekonomik olarak
biyumesinde blylk éneme sahiptir. Fakat giiniUmuzde dlunya enerji kaynaklarinin buyuk
cogunlugunu olusturan fosil yakitlarin sinirl olmasi fiyatlarinin sdrekli artmasi,CO2
emisyonu nedeniyle atmosferin sera etkisinin giderek artmasi ve bunun dinyadaki
ortalama sicakligi arttirmasi gibi nedenlerden dolayi, butin dinyada ve &zellikle
gelismekte olan Ulkelerde alternatif enerji kaynaklar Gzerine yodun calismalar yapiimasi
geregini ortaya cikartmaktadir. Artan enerji tiketimini karsilayacak alternatif yontemler
geligtirilirken, bu yontemlerin ¢evreye etkileri de 6nem kazanmistir. Birgok enerji uzmani,
yenilenebilir kaynaklarin kisikli ydnlerinin, tim alanlarda hidrojen enerji sistemi
kullanilarak ¢ézlebilecegdi géristindedir.

Hidrojen, dogal bir yakit olmayip, birincil enerji kaynaklarindan yararlanarak
Uretilebilen, enerjinin depolanmasini, tasinmasini ve istenilen turden bir enerjiye
cevrimesini saglayan sentetik bir yakittir.Hidrojen bir enerji tasiyicisi olarak
avantajlarindan en dnemlisi toksik olmayan ve korozyona neden olmayan bir element
olusudur.Bu ylzden hidrojenin kullanilmasi tehlikesiz ve ¢ok basittir. Kirlilige neden
olmayan hidrojen,geri dénlsiminde su Ureterek  dogdal cevrime girer. Hidrojen
Uretiminde kullanilan c¢esitli kaynaklar ve teknolojiler vardir; dogal gaz, kémdr, benzin,
methanol veya biokltleden isiyla; baktriler ve alglerden fotosentezle;elektrik veya glnes
IS191 ile suyu pargalayarak hidrojen Uretilebilir.

Bu calismada, suyun elektrolizi igin yeni bir metal oksit elektrot denenecektir. Bu
amagla;metalik zirkonyum 6zel kosullarda ylzey oksidasyonuna tabi tutularak Gzeri metal
oksit ile kaplanmig olan zirkonyum metali elektrot olarak kullanilacaktir. Elektrolite
daldiriimis zirkonyum metaline alternative akim verildiginde bu elektrot metal/ metal oksit/
elektrolit yapisinda bir diot davranigi gosterecektir. Elektrolite gegen akim ise dogru akim
olcaktir. Bodylelikle kargisina konulan inert bir elektrot (6rnedin grafit elektrot) ile
¢cOzeltideki iyonlar elemental hale gecgecektir.Bu sayede; 6rnegin kuvvetli elektrolit
katilmis su, alternative akimla elektroliz edilerek hidrojen gazi Uretilecektir. Yapilan 6n
calismalarda bu verim %99 akim verimine kadar ¢ikilabilmistir. Isi problemi olmadigindan
bu olusturulan diot sisteminden ¢ok ylksek akim gecgirme olanagi vardir. BOylece ¢ok
kisa bir zaman diliminde buyik miktarda hidrojen gazi Uretilebilecektir.Projenin ilerleyen
asamasinda elektrolitik metal kaplama olanaklari da arastirilacaktir.
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SUMMARY

As energy source fossil fuels have great importance for modern industrial society
economic growth. The vast majority of the world's energy resources are fossil fuels, but
today they are limited and getting continuously increasing prices, CO2 emissions gradual
increases the greenhouse effect and average temperature increase of the atmosphere in
the world, because of these problems especially developing countries have to focus on
the necessity of intensive studies on alternative energy sources. Developing alternative
methods to meet the increasing energy consumption, environmental effects of these
methods has gained importance. Many energy experts, limited aspects of renewable
resources, can be solved by using hydrogen energy system in all areas of the opinion.

Hydrogen fuel is not a natural fuel; it is a synthetic fuel which produced using
primary energy sources, energy storage, transportation and the desired kind of energy to
be translated. The most important advantage of hydrogen as an energy carrier element is
that non-toxic and non corrosive. This is why hydrogen is not dangerous and very simple
to use. Non-polluting hydrogen, producing water recycling into the natural cycle. There
are a variety of resources and technologies used in the production of hydrogen, natural
gas, coal, gasoline, methanol, or biomass heat, bacteria and algae photosynthesis,
sunlight, electricity or hydrogen can be produced with a water break.

In this study, a metal oxide electrode for electrolysis of water will be tested. For
this purpose, metallic zirconium subjected to surface oxidation special conditions and
zirconium metal electrode is coated with metal oxide as above will be used. zirconium
metal immersed in electrolyte, alternative power comes with this electrode metal / metal
oxide / electrolyte structure will show the behavior of a diode. DC will be through the
electrolyte. Thus, placed in front of an inert electrode (e.g. graphite electrode) and the
solution will become the elemental ions. In this way, for example, participated in the
strong electrolyte water, hydrogen gas will be produced by alternative current electrolysis.
The preliminary studies, the yield increased to 99% current yield. There is not heat
problem so it has created the opportunity to spend diode current system is too high.
Thus, in a very short period of time, produce a large amount of hydrogen gas.

Later stage of the project is also explored possibilities of the electrolytic metal
plating.

203



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-01-02-KAP09

METAL-HiPPURi_K ASi'!' _KOMPLEKLERiNiN SI_EN_TEZi, KARAKTERiZASYOI\_lU_,
FLORESAN OZELLIKLERI ILE KARARLILIK SABITi, KOSULLU OLUSUM SABITi VE
PH ARALIGININ POTANSIYOMETRIK TAYiNi

Dog. Dr. ikbal KOYUNCU
Ars. Gor. Dr. Mevlide CANLICA, Ars. Goér. Enise._KAHRAMAN, Ars. Gor. Deniz ARSLAN,
Yrd. Dog. Dr. Savas SONMEZOGLU

Fen - Edebiyat Fakdiltesi, Kimya Bolim{i

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2014-09-05

OZET

Hippurik asit, ( hippH), N-benzoylglycine, benzoilaminoasetik asit, otcul
hayvanlarin ve az miktarda da insan idrarinda bulunan aminoasitlerden birisidir. Liebig at
idrarindan izole edilen ve benzoik asitten farkli olarak azot iceren hippurik asidi ilk
kesfeden bilim adamidir . Hippurik asit; benzoik asidin bir metaboliti olarak en basit
aminoasit olan glisin ile reaksiyonu sonucu karacigerde sentezlenmekte ve idrar seklinde
de organizmadan atiimaktadir.

Koordinasyon kimyasi metallerle protein arasindaki etkilesimle ilgili olarak amino
asitlerin donor 6zellikleriyle uzun yillardan beri ilgilenmektedir. Son yapilan galismalar ise;
koordine olmus basit ve kolay yorumlanabilir modellere sahip amino asitlerin metal iceren
bazi biyolojik sistemlerdeki reaktivitelerine yogunlasmistir.

Hippurik asit amid grubundaki azot ve oksijen atomu ile karboksilik asit
grubundaki oksijen atomu olmak Uzere (g tir dondre sahip monokarboksilik bir asittir.

Bu calismanin ilk kisminda, literatirdeki bilgilere dayanarak benzoil klorir ve
glisin reaksiyona sokularak hippirik asit sentezlendi. On ¢alisma yapmak amaciyla,
calismanin ikinci kisminda, bu glisin tlrevi etanolde geri sogutucu altinda 70 °C’da
Magnezyum(ll)klorur ile reaksiyona sokularak hipptrik asidin magnezyum kompleksi elde
edildi. Yapilan galismayi gelistirmek amaci ile; bu projede hippurik asidin Cu(ll), Ni(ll),
Zn(1), Co(Il), Mn(Il) Lu(lll), Ti(IV), Fe(lll) ve Sn(ll) kompleksleri sentezlenecek ve olugan
bu metal komplekslerinin karakterizasyonu amaci ile elementel analiz, schottky diode,
spektral metodlar (IR, X-Ray, 1H-NMR, UV-Vis, Kutle) uygulacaktir. Elde edilen metal-
hippurat komplekslerine ait kararlilik sabitleri potansiyometrik olarak Irving-Rossotti
yontemi kullanilarak sabit sicaklik ve iyonik siddette tayin edilecektir. Olusan
komplekslerin kosullu olusum sabitleri hesaplanacak ve buradan da komplekslesmenin
ortaya ¢iktigr pH araliklari bulunacaktir.

Bu proje, 2011-2014 yillari arasinda proje ekibiyle U¢ yilda tamamlanacaktir.
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SUMMARY

Hippuric acid, (hippH), N-benzoylglycine, benzoylaminoacetic acid, one of the
amino acids, present in the urine of herbivorous animals; also in smaller amounts in
human urine. Liebig is the first who discover the compound named hippuric acid which
was isolated from equine urine and in contrast to benzoic acid, it contains nitrogen.
Hippuric acid is synthesized in the liver as derivative of glycine as a metabolite of benzoic
acid urinary excretion.

Coordination chemists have been interested for many years in the donor
properties of amino acids as models for metal—protein interaction and recent studies have
also emphasized the reactivity of coordinated amino acids in the hope of finding simple
and easily interpretable models of reactivity of some biological system which contain
metals.

Hippuric acid is a monocarboxylic acid with three types of donor site: the nitrogen
and oxygen atoms of the amide group, and the oxygen atom of the carboxylic acid group.

In this paper, primarily hippuric acid, which will be use as a ligand, was
synthesized on the strength of literature knowledges. For preliminary work, secondarily,
this glycine derivative was reacted with magnesium(ll)chloride, in ethanol, on reflux at 70
°C and hippuric acid magnesium complex was obtained. For improve this study, in this
project Cu(ll), Ni(ll), Zn(Il), Co(ll), Mn(ll), Lu(lll), Ti(IV), Fe(lll) and Sn(ll) complexes of
hippuric acid will be synthesized and characterized by elemental analysis, schottky diode
and spectral methods (IR, X-Ray, 1H-NMR, UV-Vis, Mass). Stability constants of the
getting metal-hippurate complexes will be determined potentiometrically by using Irving-
Rossotti methods at constant temperature and ionic strength. Conditional formation
constants for complexes will be calculated and pH ranges that complexation occurred will
be found.

This project will be completed by a project team from 2011 to 2014 within two
years.
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Proje No: 2011-01-02-KAP10

BOYARMADDE iGEREN TEKSTIL ENDUSTRISi ATIKSULARININ DOGAL
ADSORBANLAR iLE EKONOMIK ARITIM YONTEMLERI

Prof. Dr. Mahmure USTUN OZGUR
Ars. Gor. Dr. Kadir TURHAN, Ars. Gor. Dr. Fatma TURAK, Dr. Ahmet Lutfi UGUR,
Ars. Gor. Oznur DULGER

Fen - Edebiyat Fakdiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Son yillarda su kirliligi kontroli blylk énem kazanmistir. Alici su kaynaklarina
verilen boyarmaddeler organik yuk olarak bu kirliligin ki¢tk bir kismini olugturmaktadir;
ancak alici ortamda ¢ok klglk konsantrasyonlarda boyarmadde bulunmasi bile estetik
agidan istenmeyen bir durumdur. Bu nedenle boyarmadde igeren tekstil endustrisi
atiksularindan renk giderim prosesleri ekolojik agidan 6nem kazanmaktadir. Bugin
gelismis ve gelismekte olan Ulkelerde endustriyel atiksulardan rengin de azaltiimasi
konusunda baskilar bulunmaktadir. Bu sebeple renk giderimi konusundaki calismalar
yogunluk kazanmistir. Endustriyel kaynakli boyarmadde igeren atiksularin aritimi zordur
ve ileri aritma teknikleri gerektirir.

Proje ile 6nemli bir g¢evre problemi vyaratan tekstil atiksularinin igerdigi
boyarmaddelerin dzellikle bazik ve reaktif boyarmaddelerin adsorpsiyon ydntemi ile dogal
materyaller kullanarak giderilmesi amaclanmistir. Adsorpsiyonun bu tur atiksularin
aritiminda en yaygin ve en etkili yontem olarak kullanildigi bilinmektedir. Renk giderim
amaci ile aktif karbon kullanan filtre yataklarinda bakteri ve diger organizmalarin
¢cogaldigi ekonomik problemler olusturdugu belirtiimektedir. Bu nedenle antibakteriyel,
antimikrobiyel ve ayrica antikorozif etkisi bilinen tannenleri % 25-30 oraninda iceren,
Ulkemizde daglik alanlarda bol miktarda yetisen sumak yapraklari ve sumak
yapraklarindan ekstraksiyonla elde edilen ekstre ile sentezlenecek regine kullanilarak
daha ¢ok akrilik ve pamuk elyaf ve dokumada kullanilan bazik ve reaktif boyarmaddelerin
giderilmesi icin optimum kosullar arastirilacaktir. Her iki adsorban kullanilarak ¢alisilacak
boyalarin gideriimesi igin gereken optimum deneysel sartlar batch adsorpsiyon teknigi ile
farkh sicaklik, temas suresi, tanecik buyuklugu, pH, baslangi¢ boya konsantrasyonu ve
adsorban miktari gibi parametreler arastirilarak saptanacaktir. Denge adsorpsiyon
verilerinin Langmuir ve Freundlich izotermlerine uygunlugu arastirilarak adsorpsiyonun
tird ve adsorbanin kapasitesi belirlenecek, aktif karbon ve literatirde kullanilan diger
dogal adsorbanlar ile kiyaslanacaktir. Adsorplanmadan kalan boyalarin tayini tlrev
spektrofotometrik yontem ile yapilacak ve gelistirilen yontem ile tekstil atiksularindan
bazik ve reaktif boyalarin uzaklastirimasi slreciyle birlikte bakteriyel aktivitenin
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durdurulabilecegi (KOi ve BOI degerleri dlgiilerek arastirilacaktir), aritma tesisinde
kullanilacak ¢elik malzemelerinde dmrunln uzatilabilecedi disunulmektedir.

Bu projenin adsorpsiyon konusunda deneyim kazanmis, ulusal ve uluslararasi
sempozyumlarda bildirileri olan proje yoneticisi ile bilimsel literatirde yayin yapmig olan
arastirmacilarin tecribeleri ile 2 yillik sirede bitirilmesi hedeflenmistir.

Bizler gelistirecedimiz adsorpsiyon tekniginin endustriyel alanda kolaylikla
uygulanabilecegini distinmekteyiz. Gelistirilecek yontemin Glkemizde faaliyet gdsteren bu
tr boyalari kullanan endustri dallarinda ve ayrica kiguk yerlesim merkezlerinde, icme
sularinin aritiimasi alaninda kapi agacagina kuvvetle inanmaktayiz.
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SUMMARY

The control of water pollution has become of increasing importance in recent
years. This discharge of dyes into the receiving waters constitutes only a small a portion
of water pollution. However the presence of very low concentration of dyes in receiving
waters is aesthetically undesirable. Therefore, treatment processes removing dyes from
textile effluents have become important in order to conserve receiving waters. Today,
there are some mandatory rules for color removal was intensively wastewater in
developed and developing countries. Therefore, studies on color removal were
intensively concerned. The treatments of wastewaters contained dyestuff are difficult and
it requires specials advanced treatment technologies.

The aim of the present work is to study the removal of dye (especially basic and
reactive dyes) with natural materials by adsorption methods which are important
considerations during the treatment of textile effluents. It is known that adsorption is one
of the methods commonly and efficiently used for treatment for these type wastewaters. It
has been stated, the augmentation of bacteria and other organism in filter beds, where
active carbon is used to remove color, results in major economical problems. Therefore,
optimum conditions for removal of basic and reactive dyes will be investigated by using
sumac leaves that are known to contain tannins which have antibacterial, antimicrobial
and anticorrosive effects, and that are widely grown in the highlands of our country, and
by using synthesized of resin with sumac leaf extracts. The optimal experimental
conditions that are required to investigate the removal of basic and reactive dyes by both
adsorbents are going to be established via the batch adsorption technique and using
several parameters such as temperature, contact time, particle size, pH, initial dye
concentration and adsorbent amount. The capacity of the adsorbent and the type of
adsorption is going to be determined by searching the harmony of the equilibrium
adsorption data with the Langmuir and Freundlich isotherms and the adsorbent will be
compared with active carbon and other natural adsorbents previously mentioned in the
literature. The remaining dye that is not adsorbed is will be assessed by derivative
spectrophotometric method and by measuring KOI and BOI values it will be investigated
whether the developed method is able to terminate bacterial activity in combination with
the process of removal of the basic and reactive dyes from textile effluents. It is also
expected that it is possible to extend the usage time of the steel materials in the
treatment facilities.

This project has been purposed to be completed for 2 years duration with
contributions a project manager has experience on adsorption with their researches on
Project and presentations in national and international conferences and researchers with
their experiences on adsorption that they have had publications in scientific literature.

We believe that the adsorption technique under our investigation can be applied
easily in industrial sector. We have strongly believed that the developed method will be
helpful in some industry branches which have occupation and use such as dyes in our
country and also for treatment of drinking water in urban areas.
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Proje No: 2011-01-02-YULAPO1

PULLULANAZ ENZiMiNiN FARKLI TASIYICILARDA iMMOBILIZASYONU VE BAZI
OZELLIKLERININ INCELENMESI

Dog. Dr. Aysegiil PEKSEL
Yiiksek Lisans Ogrencisi Canda ULUTURK

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

GuUnUmuz biyoteknolojisinde enzimlerin kullanimi giderek énem kazanmaktadir.
Bu enzimlerden pullulanaz 6nemli biyoteknolojik enzimler arasindadir. Pullulanazlar,
nisastanin hidrolizi icin gida, deterjan, tekstil ve kagit endustrilerinde kullaniimaktadir.
Hidrolaz sinifi enzimlerden olan pullulanaz (pullulan-6-glukanohidrolaz, EC.3.2.1.41)
nisastadaki a-1,6-glikozidik baglarini hidrolizler ve son Urin olarak maltotrioz olusturur.
Pullulanaz seker suruplarinin Gretimi igin nisasta isleme endustrisinde diger amilolitik
enzimlerle (a-amilaz, B-amilaz, glukoamilaz) birlikte kullanilir. Ayrica karbonhidratlarin
yapl tayini ¢galismalari igin yararli bir arag olarak buyik énem kazanmistir.

immobilizasyon, siirekli katalitik proseslerde kullanmak iizere enzim molekilini
kati bir destek Uzerine sabitlemektir. Endustride immobilize enzim kullaniimasinin bir ¢ok
avantajlari bulunmaktadir. Bunlar arasinda enzimin defalarca kullaniimasi, Urinlerden
ayrilmasinin kolay olmasi, reaksiyonu hizla durdurma imkani ve enzim kararliiginin
arttirlmasi sayilabilir.

Hypocrea jecorina endustriyel éneme sahip bir kif mantandir. Bu kif dogal
ekstrasellller enzimlerin fermantatif Gretiminde kullanihr.

Bu calismada, pullulanaz H. jecorina’dan elde edilecektir. H. jecorina pullulanazi
adsorbsiyon, kovalent baglama ve tutuklama gibi gesitli tekniklerle immobilize edilecek ve
immobilize enzimin bazi fiziksel ve kimyasal Ozellikleri arastirilacaktir. Ayrica enzimin
depo, pH ve termal kararlliklari da incelenecektir.
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SUMMARY

Use of enzymes has been attracted considerable interest specially in
biotechnological applications. Pullulanase are important biotechnological enzymes that
are used in industry such as in food, detergent, textile and paper. Pullulanase is belong
to the hydrolases class of enzymes (pullulan-6-glucanohydrolase, E.C. 3.2.1.41) and
hydrolyzes the a-1,6-glycosidic linkages in starch and produces maltotriose as the end
product. It is generally used in combination with other amylolytic enzymes (a-amylase, p-
amylase, glucoamylase) in the starch processing industry for the production of sugar
syrups. Moreover, it has gained significant attention as a useful tool for structural studies
of carbohydrates.

Immobilization means the localization of enzyme molecules in a solid support for
continuous catalytic process. Enzyme immobilization onto solid supports provides several
advantages such as the possibility to re-use the biocatalyst due to the ability to work with
a confined bioreactor. This fact allows processes to operate in continuous mode, an easy
separation of enzyme from products, rapid stopping of reactions, and improvement of the
enzyme’s stability. All these advantages allow the economical enhancement of enzymatic
processes

Hypocrea jecorina is a fungus of noteworthy industrial importance, mainly
because of its employment in both fermentative production of native extracellular
enzymes.

The objectives of this work are preparation of pullulanase from H. jecorina and
immobilization by various techniques such as adsorption, covalent coupling and
entrapment. Some physical and chemical properties of the immobilized enzyme will be
investigated. In addition, storage, pH and thermal stability of immobilized enzyme will be
examined.
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Proje No: 2011-01-02-YULAPO02
MEZOMORFiK OZELLIKLERIN TERS GAZ KROMATOGRAFiSi ILE INCELENMESI

Prof. Dr. ("')z__lem CANKURTARAN
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OZET

Bu calismada ilk olarak mezomorfik 6zellik gdsteren 5-dodesiloksi-2-[[[4-(s)(2-
metilbutoksi)fenillimino]metillfenol sivi kristali sentezlenecektir. lkinci olarak, ters gaz
kromatografi (TGK) yontemine gobre, sivi kristal-gdzlcu sistemleri igin ¢dzlcullerin
allkonma hacimleri belilenecek ve alikonma diyagramlari cizilecektir. Alikonma
diyagramlarindan sivi kristalin faz gegis sicakliklari belirlenecektir ve bulunan sicakliklar
optic polarizasyon mikroskobu ve termal analiz yontemleriyle bulunan sicakliklar ile
karsilastinilacaktir. Daha sonra sentezlenen sivi kristalin isomer segiciligi ters gaz
kromotografisi yontemiyle arastirilacaktir. Elde edilen allkonma diyagramlarindan
termodinamik denge sicakliklari belirlenecek ve sentezlenen sivi kristalin bu sicakliklarda

o

sonsuz seyreltiklikteki aktivite katsayilari, =“1 , Flory-Huggins ve hal denklemi etkilesim

parametreleri (%12 ve%n), entalpik etkilesim parametreleri, X:, etkin degisim enerji
parametreleri X12, degisim entalpi, Xi2ve entropi parametreleri, Qq,, ¢bzlcullerin kismi
molar sorpsiyon isilari, Lsorp - eoziicilerin sonsuz seyreltiklikteki kismi molar karisma

Isilari, 1, ¢dzuculerin molar buharlagsma isilari, v gibi termodinamik parametreleri
hesaplanacaktir.
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SUMMARY

In this study, firstly 5-dodesiloksi-2-[[[4-(s)(2-methylbutoksi)fenillimino]methyl]
fenol which has mesomorphic properties will be synthesized. Secondly, according to
inverse gas chromatography technique, the retention volume will be determined and
retention diagram will be plotted for liquid crystal and solvent systems. It will be
determined the phase transition temperatures for liquid crystal from retention diagrams
and the values will be compared to those determined temperatures by optical polarizing
microscopy and differential scanning calorimetry.  Then, the isomer selectivity of
synthesized liquid crystals will be investigated via inverse gas chromatography technique.
The thermodynamic equilibrium transitions of liquid crystalline material will be determined
according to retention diagrams and it will be calculated some thermodynamic
parameters of synthesized liquid crystal such as the weight fraction activity coefficients of

0

the solvents at infinite solution, Q , Flory-Huggins and hard core polymer-solvent

interaction parameter, (%12 and %12), the enthalpy interaction parameters, X effective

X X,

exchange energy parameters, “"12, the exchange enthalpy parameters, . entropy

AH
parameters, Qq,, the partial molar heat of sorption, Lsorp " the partial molar heat of

mixing, AH, and molar heat of vaporization, AH, at the studied temperatures.
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Proje No: 2011-01-02-YULAPO03
NANO TiO2 — B203 DOPLANMASI, YAPISININ VE OZELLIKLERININ INCELENMESI

Prof. Dr. Ulvi AVCIATA
Yilksek Lisans Ogrencisi Fatih Serkan USTA

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Ginko Borat (2Zn0.3B;05.3,5H,0) wuygun sicaklik kosullarinda yuksek
dehidrasyona sahip d6zelligi ile polimer sistemlerde alev geciktirici olarak genis uygulama
alanlarina sahiptir. Fakat ¢inko borat partikilleri polimer matrikslerde zorlukla
dagilmaktadir bu nedenle endustride kullanimlarin 6nindeki bu engel sol-jel ve
hidrotermal yontem kullanilarak nano boyut mertebesinde sentezlenerek ortadan
kalkmaktadir. Sol-jel ve hidrotermal ydntemle gergeklesen bu sentez oleik asitin de
katilmasiyla hidrofobik nano ginkoborat 2Z2n0.3B,03.3,5H,0 In eldesine gidilebilmektedir.
Buradaki reaksiyon, c¢inko oksit ve borik asidin oleik asid varliginda kati-sivi
reaksiyonudur. Morfolojik ve mikroskopik analizleri ile incelenecek olursa bu metod kirlilik
olusturmayacaktir. Bu molekll 100-200 nm. civari partikul boyutu, 100 nm. yogunlugu ve
10 nm boyutlarinda nano yaprak katmani morfolojisine uygun olacaktir. Bdylece
sentezlenecek olan urin Ozellikle de oleik asid ile modifiye oldugundan tekstil ve
polimerler icin alev geciktirici etkiye sahip olacaktir.

SUMMARY

Zinc borate (2Zn0.3B,03.3.5H,0) used as a flame retardant material has
relatively high dehydrationon-set temperature which property permits processing in a
wide range of polymer system. But zincborate particles are hardly dispersed in a polymer
matrix so that they prevent their usingin industry. To address this problem, sol-gel and
hydrothermal method is wused to we synthesize hydrophobiczincborate
(2Zn0.3B,03.3.5H,0) nanoflakes by employing solid-liquid reaction of zinc oxide
(ZnO)and boricacid(H3;BO3) in the presence of oleicacid. This method does not bring
pollution. By conducting morphological and microscopicanalyses, we will find that this
compound display nanoflake morphology with particle size of around 100-200 nm,
thickness less than 100 nm and there will be uniform mesopores with the diameter about
10 nm within the particles. Furthermore, the synthesized products will be more effective
on flame retardant of textile structures, especially when the zincborate is modified by
oleic acid.
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Proje No: 2011-01-02-YULAP04

GOZUNEBILEN SUBS:I'i'_I'UE GRUPLAR IGEREN FTOLASIYANIN VE METAL
KOMPLEKSLERININ SENTEZIi, FOTOFiZIKSEL OZELLIKLERIi VE
KARAKTERIZASYONU

Yrd. Dog. Dr. ibrahim ERDEN
Yiiksek Lisans Ogrencisi Cansu OZTURK

Fen - Edebiyat Fakdiiltesi, Kimya Bolimdi
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OZET

Ftalosiyaninler ilging fiziksel ve kimyasal 6zelliklere sahip olan 6nemli makrosiklik
bilesiklerdir. Parlak renkleri, iletkenlikleri, kimyasal ve termal kararliliklari pek ¢ok
uygulama alani igin ftalosiyaninleri 6nemli kilmaktadir. Son yillarda yapilan ¢alismalar
ftalosiyaninlerin zengin koordinasyon kimyalarini, muikemmel kimyasal, termal ve
fotokimyasal stabilitelerinin yaninda teknolojik uygulama alanlarini da gbézler énine
sermektedir.

Ftalosiyaninler, siddetli = — =* bantlari ile beraber dizlemsel heteroaromatik -
konjuge sisteminden dolayi genellikle mavi-yesil renktedirler. Bu nedenle boya ve
pigment olarak yaygin bir sekilde kullaniimaktadirlar. Ftalosiyaninlerin pek ¢ok
uygulamalari, onlarin karakteristik 7- konjugasyonlarindan kaynaklanmaktadir. Uygulama
alanlarindaki spesifiklik, ftalosiyanin halkasinin modifikasyonu ile, merkezdeki metalin
veya ligandlarin degistiriimesi ile arttirilabilmektedir. Ftalosiyaninlerin fotofiziksel dzellikleri
merkez metalinin varligina ve tiriine de ¢ok baghdir.

Ftalosiyaninler ve gegis metal komplekslerinin sentezi; elektrofotografide, optik
veri depolamada, yakit hicrelerinde, fotoelektrokimyasal hicrelerde, fotovoltaik
hicrelerde, ayrica nonlineer optik malzeme, sivi kristal, elektrokromik madde olarak ve
Ozellikle de fotodinamik terapide kullaniimaktadir.
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SUMMARY

Phthalocyanines are remarkable macrocyclic compounds that possess interesting
physical and chemical properties. Their bright colors, conductivity, and chemical and
thermal stability have made them very desirable formany applications. During last years,
many recent investigations showed phthalocyanines rich coordination chemistry,
excellent chemical, thermal and photochemical stability as well as the technological
applications of these macrocycles.

Phthalocyanines are generally blue-green in color due to the intense 1 —» =n*
bands associated with the planar heteroaromatic n-conjugation system. As a result,
phthalocyanines have been used extensively in dyes and pigments. Most of the
applications of phthalocyanines stem from their characteristic n-conjugation systems.
Specificity in the applications of phthalocyanines can be introduced by modifications of
the phthalocyanine ring or by changes in the central metal or ligands. Photophysical
properties of phthalocyanines centers on the presence and type of metal is very attached
to.

The synthesis of phthalocynines and their transient metal complexes; These
compounds are used in application of electrophotography, the storage of optic datas, fuel
cells, besides them, non linear optic materials, liquid crystals, as electrochromic
materials, and particularly, photodinamic thereapy.
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BAZI MODIFIYE POLIMER VE POLIMER KOMPOZITLERININ SENSOR
OZELLIKLERININ INCELENMESI

Yrd. Dog. Dr. Hiisnii CANKURTARAN
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Fen - Edebiyat Fakdiltesi, Kimya Bolimdi
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OZET

Kimyasal sensorler ginlik hayatin vazgecilmez unsurlarindandir. Cevremizde
meydana gelen kimyasal degisimlerin insan ve cevre saghgi Uzerindeki etkileri bu tur
kimyasallarin ¢ok hizli, dogru, duyarli ve mimkiinse yerinde saptanmasini gerektirir.
Kimyasal sensorler bu ihtiyaclari karsilar. Bu bakimdan kimyasal sensérler konusundaki
¢alismalar hizla artmaktadir.

Kimyasal sensorlerin temel bilesenlerinden biri olan duyarli eleman sensérin
segiciligini ve duyarligini belirler. Polimerler sensdrlerde hem bir destek malzemesi hem
de segiciligi ve duyarlhigi saglayan bir duyarli eleman olarak kullanilir. Genel olarak, belli
bir analit veya analit sinifina kargi segiciligi saglamak uzere polimerlerin modifiye edilmesi
yoluna gidilir. Literattirde ve ticari uygulamalarda sivi ve gaz fazdaki érneklerin analizi igin
elektrokimyasal, optik, termal ve kutle degisimine duyarli ¢ok cesitli sensére rastlamak
mUmkuandur.

Bu calismada, bazi polimerler ve bunlarin kimyasal olarak modifiye edilmis
tirevleri veya kompozitleri kullanilarak c¢esitli kimyasallarin analizi igin sensor
hazirlanacaktir. Bu kimyasallarin toksik agir metal iyonlari veya cesitli ¢dézlclu veya
kimyasal buharlar olmasi éngorilmektedir.

SUMMARY

The recognition element as one of the main part of a sensor determines its
selectivity and sensitivity. Polymers have been used as a supporting material as well a
selective and sensitive element in sensor devices. Generally, modification of polymers is
a common route to obtain required selectivity against a specific analyte or analyte group.

It is possible to coincide with the various electrochemical, optical, thermal and
mass sensitive sensors for the analysis of liquid and gas phase samples in literature and
commercial applications.

In this study, the different sensors will be prepared for the analysis of some
chemicals by using some polymers and their chemically modified derivatives or
composites. It is considered that these chemicals may be toxic heavy metal ions and
some solvent and chemical vapors.
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KIiRAL SIVI KRISTALLERIN SENTEZi,_KARAKTERiZ_ASYONU VE FAZ
DAVRANISLARININ INCELENMESI
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OZET

Son vyillarda, sivi kristallerde kiralite buyuk ilgi ¢ceken bir konu haline gelmistir.
Kiral mesofazlardan biri olan (anti-) ferroelektrik smektik fazlara yonelik ilgi, teorik
beklentilerden teknik uygulamalara gegmistir.

iki esnek zincirli sert bir cekirdekten meydana gelen kalamitik (gubuksu)
molekdller, sivi kristal alaninin en genis sinifidir ve bu mesogenler sivi kristal
arastirmalarinin buyuk bir kismini kapsar. Molekiler yapiya kiral gruplarin girisiyle,
kalamitik molekuller mesofazlarinda kiralitenin egsiz 6zelliklerini kazanir, ¢inku kalamitik
molekilde optikge aktif bir grubun varlidi, birgok teknolojik uygulamalar icin potansiyel
kullanima sahip N*, Sm*gibi kiral mesofazlarin olusumuna yol agmaktadir. Ferroelektrik
fazin (SmC*) kesfinden sonra, elektrik alan altindaki davraniglariyla birbirinden ayirt
edilebilen bircok smektik faz tird tanimlanmistir. Kiral smektik C* mesofazinda
ferroelektrik dizenlenmenin arastirilmasi ve bunun gdsterge teknolojisinde kullanim alani
bulmasi, arastirmacilari yeni kiral sivi kristallerin dizayni, sentezi ve uygulamalarina
yonelik fiziksel calismalarin yapilmasi konusunda cezbetmistir.

Bu projede, yeni kiral mesogenlerin sentezi, karakterizasyonu ve mesomorfik
Ozelliklerinin arastiriimasi amaclanmistir. Ayrica farkli kiral gruplarin, terminal zincirlerin
tlrd ve uzunlugunun yeni kiral mesogenlerin mesomorfizmi tzerine etkileri arastirilacaktir.
Yeni bilesiklerin yapilari spektroskopik ydntemler, sivi kristal 6zellikler ise polarizasyon
mikroskobu, diferansiyel taramali kalorimetri (DSC) ve elektro-optik dlgimlerle
arastirilacaktir.
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SUMMARY

In recent years, chirality in liquid crystals has become a topic of high interest. The
interest to (anti-)ferroelectric smectic phases, which are the among chiral mesophases,
has extended from theoretical aspects to technical applications.

Calamitic (rod-like) molecules which consist of a rigid core with two flexible
terminal chains are the most extensive class of the liquid crystal field and these
mesogens comprises a major part of liquid crystal researches. By the introduction of
chiral groups to molecular structure, the calamitic molecules attain unique properties of
chirality in their mesophases because the presence of an optical active group in the
calamitic molecule gives rise to formation of chiral mesophases such as N*, Sm* which
have potential usage for many technological application. Since the discovery of the
ferroelectric phase (SmC*), several smectic variants distinguished by their behaviour
under electric fields have been identified. The investigation of ferroelectric arrangement
in chiral smectic C* mesophase and attainment of usage area in display technology have
attracted many researchers for the design, synthesis of new liquid crystals and
performing some physical studies for application.

The synthesis, characterization of new chiral mesogens and the investigation of
their mesomorphic properties are purposed in this project. Also the influence of different
chiral groups, type and length of the terminal chains on mesomorphism of the new chiral
mesogens will be researched. The structures of new compounds will be determined by
the spectroscopic methods, the liquid crystal properties will be investigated using
polarization microscope, differential scanning calorimetry (DSC) and electro-optic
methods.
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OZET

Suda ¢6zunen, yari iletken bir polimer olan poli(sulfonik difenil anilin) hem asidik
sulfonik asit grubunu hem de bazik amin grubunu tasidigindan amfoterik davranis
gOstermektedir. Yani asidik ortamda baz, bazik ortamda ise asit gibi davranmaktadir.
Ayrica sulfonik grubu nedeniyle katyonlari tutan bir iyonomer olmalidir. Yari iletken
polimerler genellikle suda ¢dzinemedikleri igin, sulu ¢ozeltilerdeki yuUklerinin ve zincir
boyutlarinin asit, baz ve tuzlar karsisinda nasil degistigi incelenememistir. Bu tar
degisimler maddenin iletkenliginde ve mekanik &zelliklerinde dramatik degisiklikler
yaratabilir. Bu amagcla poli(sllfonik difenil anilin) in genis bir pH araliinda, cesitli tuz
¢Ozeltilerindeki zincir boyutlari, zeta potansiyelleri ve iletkenlikleri sistematik olarak
incelenecektir. Sonra polimerin konformasyonel degisimleri, zeta potansiyel, partikil
blydklagu ve iletkenlik 6lcimU sonuglariyla ayni zamanda UV/visible, IR spektrumlari ve
TEM, SEM goériuntileriyle agciklanmaya calisilacaktir.

SUMMARY

Poly (sulfonic diphenyl anilin) that is water soluble and semi conducting polymer
represent amphoteric behavior since it has both acidic sulfonic group and basic amine
group, i.e. it behaves as acid in a basic medium and as base in an acidic medium. In
addition, it should be an ionomer attracting cations because of sulfonic group. Since the
semi conducting polymers usually cannot be soluble in water, the change of their surface
charges and chain dimensions in acid, base and salts could not be studied. These kinds
of changes can make dramatic changes in the conductivity and mechanical properties of
the matter. On this purpose, chain dimension, zeta potential and conductivities of the poly
(sulfonic diphenyl anilin) will be measured systematically in various salt solutions in a
wide range of pH. Then, it will be tried to explain the conformational changes of the
polymer by means of the results of the zeta potential, particle size, conductivity
measurements as well as the spectra of UV/visible and IR and the pictures of TEM and
SEM.
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Proje No: 2011-01-03-DOP01
BULANIK CEBIR (FUZZY) iLE CEBIRSEL KODLAMA

Prof. Dr. irfan SIAP
Doktora Ogrencisi Esengiil SALTURK

Fen - Edebiyat Fakiiltesi, Matematik Bolimui
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OZET

Calismada, " halkasi iizerinde tanimli bulanik (fuzzy) lineer kodlar incelenecek

Z .
ve sayilari hesaplanacaktir. " halkasini iceren Galois halkalar Gzerinde bu ¢alisma bir
adim daha genellestirilecektir. Ancak bu halkada fuzzy gruplar yerine fuzzy modiilleri
incelenecektir.

SUMMARY

Z,
In the work, fuzzy linear codes which is defined over the ring " will be
examined and the number of those fuzzy linear codes will be calculated. This work will be

generalized over Galois Rings which contain the ring " Fuzzy modules will be
examined instead of fuzzy groups.
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MIKROBIYAL VE ENZIMATIK REAKSIYONLAR KULLANILARAK BiYOTEKNOLOJIK
YONTEMLERLE BiYOAKTIF MADDELERIN SENTEZI

Yrd. Dog. Dr. Zerrin CALISKAN
Yuksek Lisans Ogrencisi Tugba GULBAY

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi
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OZET

Gosterdikleri biyolojik aktivite nedeni ile ila¢ sanayinde biyik 6nem tasiyan indol
ile benzofuranon ve onlarin tdrevleri farmokolojik ag¢idan énemli ara Urtnlerdir. Bu
sebeple projede zor metodlarla sentezlenen ilag hammaddelerinin biyoteknolojik ve
kimyasal ydntemlerle ylksek verim ve segicilikte sentezlenmeleri planlanmaktadir.
Biyokatalizorler, optikce aktif bilesiklerin stereosecimli sentezleri igin oldukga dnemlidir.
Optikge aktif bilesiklerin hazirlanma metodlan iki kategoride siniflandinilir. Rasemik
bilesiklerin optik kararlihdi ve prokiral bilesiklerin asimetrizasyonu. Baslangi¢c materyali
rasemik bir karisim ise, en populer enzimatik yaklasim kinetik kararliliktir. Basit kinetik
enzimatik resolisyonlar maksimum %50 verimle sinirlidir. Dinamik resolldsyon ise en
yaygin kullanilan bir tekniktir. Dinamik resolUsyon ile baslangic materyali reaksiyon
sartlari altinda rasemize olur.

Bilindigi gibi kinetik resolisyonda baslangi¢c maddesi reaksiyon kosullarinda
rasemize olurken Urlinln de yine ayni kosullarda rasemize olmasi gerekmektedir.

Bu ¢alismada, hedef molekllimzin rasemik olarak sentezlenmesi ve mikrobiyal
biyotransformasyon yolu ile optikge aktif formuna donlstiriimesi ylksek
enantiosegicilikte ve ylksek verimde indol tirevleri elde edilmesi planlanmaktadir.
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SUMMARY

Indoles, benzofuranones and their derivatives that show biological activity are
important intermediates for pharmacology. Therefore we have planned to synthesize
drug substances which synthesized by difficult methods by biotechnological and chemical
methods in high yields and high selectivity. Biocatalysts are quite important for
stereoselective synthesis of optically active compounds. Preparation of methods of
optically active compounds classiffied into two categories: Optical stability of racemic
compounds and asimetrization of prochiral compounds. If the starting material is a
racemic mixture, the most popular approach is kinetic stability. The simple kinetic
enzymatic resolutions are limited in max. %50 yield. Also the dynamic resolution is used
the most common technic. The starting material is racemised with dynamic resolution
under reaction conditions. It is known when the starting material is racemised in kinetic
resolution, the product must be racemised at the same condition too. In this study we
have planned that racemic synthesis of target molecule and synthesis of indol derivatives
and conversion of optically active form in high yield and high enantioselectivity by
microbial biotransformation.
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Proje No: 2011-01-07-YULAPO3

O_RG_AN"_( VE KONVANSIYONEL FASULYE (PHASEOLUS VULGARIS L.)
YETISTIRICILIGINDE TUZLULUKLA ILGILI GENLERIN EKSPRESYONLARININ
KARSILASTIRILMASI

Yrd. Dog. Dr. Nehir OZDEMIR OZGENTURK
Yilksek Lisans Ogrencisi Neslihan SIMSEK

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi
Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02
OZET

Fasulye dlnya verilerine gére en fazla ekim alanina ve Uretime sahip, yararlanma
ve kullanma bakimindan 6zellikle proteince zengin yemeklik tane baklagil bitkisidir.

Genelde tum bitkiler, yasadiklari c¢evrelerde yasamlarini surdurirlerken,
gelismelerini kisitlayici dedisik olumsuz kosullara maruz kalirlar. Bir ¢cevrede devamli
olarak yada arada sirada meydana gelen ¢ok sayidaki olumsuz, fakat 6ldirici olmayan
kosullar stres olarak bilinir. Bu yonuyle tuz, yerylzindeki yasamin evrimi slresince
karsilasilan ilk kimyasal stres faktéridiar. Tuzluluk nedeniyle bitkisel Gretimin yada verimin
dismesinde bitkilerin, tuz dizeyi slrekli artan ¢evreye uyum gdsterememeleri ana
etkendir. Basarili bir Uretim icin tuza toleransli tir ve cesitlerin kullaniimasi gibi
alternatiflere ihtiya¢ vardir. Bu noktada 6nemi ginden gune artan, ¢evreye ve insan
sagligina duyarli bir Gretim metodu olan organik tarimin incelenmesi akla
gelmistir.Organik Tarim; Uretimde hicbir kimyasal girdinin(kimyasal gubre, zirai ilag vb)
kullanilmadigi, tohumdan hasada her asamasi kontrolli olan bir Uretim sistemidir.
Organik Tarim doda dostudur ve surdUrdlebilirdir.Biz projemizde organik ve
konvansiyonel kosullarda yetistirecedimiz fasulye bitkisinin tuzluluk stresi karsisinda
6zgln dayanikhlik mekanizmalarini  molekller dizeyde incelemeyi amagliyoruz.
Arastirmamizda yontem olarak Nothern Blot analizi kullanilacaktir. ilk asamada total RNA
veya mRNA denature agaroz jelde ayrilir, ikinci olarak ayrilan RNA nylon membrane
Uzerine transfer edilir, RNA radyoaktif yada non-radyoaktif olarak isaretlenir ve son olarak
da komplementeri olan DNA veya RNA probuyla hybridize olur. Oncelikle tuzluluk abiyotik
stres faktéri icin DREB2A transkripsiyon faktord kullanilacaktir. Genomik DNA
izolasyonlari yapilacaktir. DREB2A transkripsiyon faktoru i¢in uygun primer tasarlanacak
ve PCR yontemi ile ¢ogaltimi yapilacaktir. Klonlanan dizinler dogrulandiktan sonra
DNA’lar DIG isaretleme (non-radyoaktif) kiti kullanilarak problar sentezlenecektir. Farkl
konsantrasyonlarda tuz uygulamasi yapilmis konvansiyonel ve organik kosullarda
yetistirilmis fasulyelerden total RNA izolasyonu yapilacaktir. Formaldehit agaroz jelde
RNA’lar ayrihp pozitif yUkli nylon membrana aktarilacak ve hazirlanmis problar ile
hibridize edilecektir. Hibridizasyondan sonra filtre lizerine x-ray filmleri konularak -80 ° C
de 1 gece bekletilip, filmler gelistirilecektir. Ekspresyonlar arasindaki fark sinyal
yogunluguna gore belirlenecektir.
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SUMMARY

According to growth area and production amount of bean (Phaseolus vulgaris L).
have the first place in the world amongst the other granular leguminous seeds which are
used for cooking. In general all plants will be effected by negative conditions which
constrain their development during their life time. In an environment conditions that have
egative effect but not mortal on living organisms are known as stress. Salinity is one of
the stress factors for the living things on earth. The major factor for the decrease in
vegetal production due to salinity is the inability of plants to adopt to an environment in
which the salt concentration is continuously increasing. Salinity resistant or tolerant
alternatives are needed for a successful production. At this point Organic methods should
be taken into account because that it is getting widely preferred. The importance of
organic agriculture is recognized better day by day due to its advantages to environment
and human health. Organic farming is a system in which chemical inputs are never used
(such as chemical composts or pesticides) during any process of fully controlled
operations. Organic agriculture is nature friendly and sustainable. We aim to observe
intrinsic resistant mechanisms on molecular level in common bean (Phaseolus vulgaris
L) grown in organic and conventional conditions. In the proposed project Nothern Blot
analysis will be used.

In the first step total RNA and mRNA is set apart in denatureted agarose gel.
Secondly the divergent RNA is transferred to the nylon membrane and it is signed as
radioactive or nonradioactive. Finally, the complementary DNA or RNA will be hybridized
with its prob. Firstly, DREB2A transcription factor is going to used for salinity abiotic
stress factor Genomic DNA isolations will be done. Appropriate primary is going to
designed and reproduction will be done by PCR method. After the acception of cloned
directoretes the DNA’s probs are synthesized by using DIG labeling kit. Total RNA
isolation will be done from bean (Phaseolus vulgaris L.) samples which are grew in
different salt concentrated conventional and organic conditions. RNA’s are separated in
formaldehyde Agarose gel and are transported to nylon membrane. Then they are
hybridized with elaborated probs. After the hybridization procedure x-ray films are set on
filters and postponed one night at -80 ° C to develop films. The difference between the
expressions will be determine according to the concentration of signals.
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Proje No: 2011-01-07-YULAP04

ZE_YTiN (OLEA EUROPAEA) ESTS (EXPRESSED SEQUENCE TAGS)
KOLLEKSIYONUNDAN SEGILEN LiPiD TRANSFER GENiNiN MOLEKULER ANALizi

Yrd. Dog. Dr. Nehir OZDEMIR OZGI%NTURK
Yilksek Lisans Ogrencisi Dilek CAGLAR

Fen - Edebiyat Fakliltesi, Biyoloji Bélimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Gunumuzde kullanilan siniflandirma sistemlerine gore zeytin, 24 cins 600 tire
sahip olan Oleaceae familyasina dahildir. BélimumUz laboratuarinda daha dnce yapilan
¢alismada zeytin bitkisinden yaprak ve meyve Ornekleri kullanilarak iki cDNA kutlphanesi
yeni genleri tanimlanmasi ve bilinmeyen genlerin fonksiyonlarinin arastiriimasi igin
onemli olan EST’lerin gelistiriimesi icin kurulmustur. cDNA kltUphanelerinden rastgele
secilen 3840 adet klon dérneklerinin dizi analizleri yapilarak zeytin icin EST koleksiyonu
olusturulmustur. Bu ¢alisma sonucu elde edilen gen dizinlerinden Phred/Phrap, CAP3
programlari kullanilarak contigler olusturuimus ve ayrica gen homolojisi dikkate alinarak
BLAST analizleri ve gen tanimlamasi yapan BLAST2GO programi ile klonlarin
fonksiyonlarinin tahmini olarak belirlenerek biyoinformatik analizleri yapilmistir.

Bu calisma icin, yaprak ve zeytin meyvesi icin hazirlanan EST koleksiyonunda
stresle ilgili genlerin varh@i arastiriimistir. Onemli bir stres geni olan lipid transfer geninin
dizi bilgisine contigler ve EST ler icersinde rastlanmistir. Bu projede Gemlik bitkisi i¢in bu
onemli stres geni lipid transfer klonlanmasi amaclanmistir. Bu geninin klonlanmasi
amaclyla PCR (Polymerase Chain Reaction) tabanli molekiler bir ydontem olan RACE
(Rapid Amplification of cDNA Ends) ydntemi ile kitliphaneden elde edilen dizin bilgisi
Isiginda 3’ ve 5 uglarina spesifik primerler kullanilarak tam uzunlukta lipid transfer geni
elde edilecektir.
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SUMMARY

According to the classification systems; the olive is a species in the Oleaceae
family comprises 600 species in 24 genus. Previously, in our department two cDNA
librarie were constructed from young olive leaves and fruits for generation of ESTs
(Expressed Sequence Tags) which are useful for the discovery of novel genes and
searching for the function of unknown genes and fort he search the function of unknown
genes. 3840 colonies which are randomly selected from the libraries were sequenced for
obtained olive ESTs collection.The sequences were assambled in to contig with the
Phred / Phrap, CAP3 programs and the putative functions of the genes were designated
by gene homology based on BLAST and annotated using BLAST2GO. program and
BLAST analysis.

For this study, the presence of genes related to stress in EST collection, which
prepared for the fruit and the olive leaves, were investigated. A major stress gene's,
lipid-tranfer gene, sequence informations were found in EST’s and contigs. In this project,
this important stress gene, lipit transferase gene, is planning to clone. The purpose of
gene cloning, full-length lipid-transfer gene can be obtained by using RACE (Rapid
Amplification of cDNA Ends), is a method of molecular-based PCR (Polymerase Chain
Reaction), by using specific primers to the 3 'and 5' ends which is obtained from the
sequence information of EST and the contig which are related with lipit transferase gene .
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Proje No: 2011-01-07-YULAP06

TANACETUM ZAHLBRUCKNERI (N_A_B.) GRiI_ER_SON BIiTKiSi YAG ASITLERI
PROFiILININ VE BiYOAKTIVITELERININ ARASTIRILMASI

Prof. Dr. Nezhun GOREN 5
Yilksek Lisans Ogrencisi Fatma Pinar CAGLAR

Fen - Edebiyat Fakliltesi, Biyoloji Bélimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

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, onaylanmigs 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.

Van ydresinden toplanan Tanacetum zahlbruckneri bitkisinin kdk, gévde ve gicek
kisimlari ayirilarak her birinin hekzan, etil asetat, metanol ekstreleri hazirlanmis ve gigek
etil asetat ekstresinin sekonder metabolitleri arastirimigtir. Bu ¢alismada ise, bitkinin
cicek, govde, kdk hekzan ekstrelerinin yag asitleri kromatografik ve spektral yontemlerle
tayin edilecek, 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.
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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.

Tanacetum zahlbruckneri was collected from Van Region of Turkey. The hexane,
ethyl acetate and methanol extracts of the roots, stems and flowers parts of the plant
were prepared. The ethyl acetate extract of the flowers were investigated in our previous
study. In this study fatty acids of the hexane extracts of the roots, stems and flowers of
the plant 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: 2011-01-08-GEP01
OSMANLI DONEMi KARAMAN TURKGESI DILBILGISi VE SOZ VARLIGI

Yrd. Dog. Dr. Sevim YILMAZ ONDER
Yrd. Dog. Dr. Celile Eren OKTEN, Uzman Vasil DAFNOPATIDIS
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OZET

Karamanlica, TlUrkgeden c¢ikmis ve Karamanlilar tarafindan 14.-19. yuazyillar
arasinda Osmanli déneminde Anadolu’da gelistirilmig bir agizdir. Bu dilde, Turkgenin yani
sira bir miktar Yunanca kelime de kullanildi. Karamanlilar TUrkge konusmalarina ragmen,
yazida Grek alfabesini tercih ettiler. Grek alfabesi ile Osmanh Turkgesinde yayinlanmis
bu eserler Karamanlica (KapapavAidika / KapapavAfideia ypagr)) veya Karamanli
Tiirkgesi olarak adlandirildi. Devletin dili Osmanh Turkgesi, alfabesi ise Arap alfabesi
olmasina ragmen, bu Anadolulu Ortodoks cemaat, Karamanli Turk¢esinde Grek alfabesi
ile yazilmis bircok eser yayinladi. Bu eserler Karamanlilarin yagsadigi devrin tarihsel ve
kalturel 6zelliklerini yansitir.

Karamanlilarin  koékeni konusunda akademik c¢evrelerce iki temel gorus
benimsendi: Birinci gbruse gére Karamanlilar Yunanca konusan Bizanslilarin dogrudan
atalaridir. ikinci gorlise goére Bizans Imparatorluju tarafindan Hiristiyanlastirilarak
Anadolu’da yerlestirilmis Tarklerdir.

Karamanlilar, kendilerinden farkli olan Osmanli ve Tirk kiltiriine goéndllt olarak
adapte oldular ve bunlarla Ortodoks Hiristiyan kaltlrtnG birlestirdiler. S6z0 edilen kaltlrt
yasatmaya galisanlar, 14. yy.- 19. yy. arasinda felsefi, dini ve tarihi konularda hazirlanmis
duslince yazilarinin yani sira roman gibi birgcok edebi eser meydana getirdiler.

Karamanlilarin ¢odu, Hiristiyan olmalari ve Yunanca ibadet etmeleri sebebiyle
“‘Rum” olarak adlandirildigindan 1923’te Yunanistan ile Turkiye arasinda gerceklestirilen
muibadelede lUlkeyi terk etmek zorunda kalmislardir. Ancak gonderildikleri Ulkede,
¢ogunlugun Yunanca bilmemesi nedeniyle Karamanli Turkgesi konusmaya devam
etmiglerdir. Bugln hala Yunanistan’da izleri bulunan bu dil, UNESCO’nun 2005te
yayinladigi Tehlike Altinda Olan Diller listesinde yer almistir.
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SUMMARY

Karamanli Turkish is a Turkic language historically adopted and spoken by
Karamanlides from the 14th to the 19th centuries in Anatolia. Historically, the
Karamanlides adopted and spoke a dialect of the Turkish language. Its vocabulary drew
overwhelmingly from Turkic words with only minimal Greek loan words. It should be noted
while their spoken language was Turkish, they employed the Greek alphabet to write it.
Works that were published in Ottoman Turkish using Greek script are called
Karamanlidika (KapapavAndika / KapauavAndeia ypagr) or Karamanli Turkish. Despite
the fact that the official government language was Ottoman Turkish written in Arabic
script, the Anatolian Orthodox Christian community published many works in
Karamanlidika, Karamanli works represent unique cultural and historical nuances of the
period that Karamanli people that were existed.

Academic disputes over the origins of the Karamanlides have led to the formation
of two major theories. According to the first theory, Karamanlides are the direct
descendants of Greek-speaking Byzantines. The second theory states that the
Karamanlides descended from (religiously converted) Turkish soldiers that Byzantine
emperors that were settled in Anatolia.

The distinct culture that developed among the Karamanlides blended elements of
Orthodox Christianity with an Ottoman-Turkish flavor that characterized their willingness
to accept and immerse themselves in foreign customs. From the 14th to the 19th
centuries, they enjoyed an explosion in literary refinement. Karamanli authors were
especially productive in philosophy, novels, religious writings, and historical texts.

Many Karamanlides have to leave their homes during the 1923 population
exchange between Greece and Turkey. According to the Atlas (Atlas of the World’s
Languages in Danger) that was prepared in 2005 by UNESCO, Karamanli Turkish that is
still spoken by Karamanlides who don’t speak Greek in Greece, is described as an
endangered language.
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Proje No: 2011-02-02-GEP01
YONETIM EGITIMINDE INTERAKTIF GiZGi ROMANLAR

Ars. Gér. Dr. Pinar BUYUKBALCI
Ars. Gér. Esin ERTEMSIR BERKIN

Iktisadi ve Idari Bilimler Fakiiltesi, isletme Bolimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Universitelerde ders planlari hazirlanirken ve dgrencinin ilgisini gekmek igin yeni
ogretim araglar tasarlanirken gundmuazin yeni o6grenci profiline dikkat etmek
gerekmektedir. Kaminski ve Currie’e (2008) goére, 1982 sonrasinda dogmus olanlar, “Y
kusagi’(millenialler) olarak isimlendiriimektedir. Bu &grenciler igin ders anlatimi, ders
kitabi okunmasi gibi 6gretim ydntemleri; test ve quizler gibi geleneksel basari
degerlendirme araclari etkisiz kalmaktadir (Sardone, 2008, 37). Yonetim editiminde ise
halen en siklikla geleneksel egitim ve vaka analizi ydontemi kullaniimaktadir (Helms ve
Biggs, 2007: 565 ; Pariseau ve Kezim, 2007: 27 ; Meyers ve Jones, 1993’dan alinti) Bu
yontemler, dgrencinin konusarak, dinleyerek, okuyarak, yazarak 6grenmesine imkan
saglamaktadir.

Universitelere yeni gelen neslin ihtiyag duydugu égrenme ydntemleri ise dinleyip,
konusmaktan ziyade bir Nintendo oyununda ustalagsmak ile benzerlikler gostermektedir.
Ogrenciler, problem ¢ézme ydnteminden tanidigimiz “dene ve yanil” yaklagimini tercih
etmektedirler. 2010-2011 egitim-6gretim yilinda Gniversitelere 1992 dogumlu égrencilerin
kayit yaptirdigi distintldiginde dnimuzdeki 8 sene iginde “Millenialler” diye adlandirilan
neslin, yerini “Neo-Millenialler”e birakacagi ve onlarin &grenme ihtiyaglarini
karsilayabilmek icin ¢gok daha fazla etkilesimli, ¢coklu algilamaya imkan taniyan yontemler
uygulamak gerekecegi 6ngdrulebilir. (Kaminski and Currie, 2008, s.197)

Bu calismada, yeni neslin degisen dgrenme ihtiyaglarini kargilamak igin populer
bir sanat tlru olan ¢izgi romandan faydalanmak disunulmustir. Calismanin taslak plani
asagidadir;

- “Ydneticinin karar alma roli”nl konu alan bir senaryo yazilacaktir.

- Senaryo okuyucuya (6grenciye) karar almada birden ¢ok alternatif sunacak
sekilde kurgulanacaktir.

- Cizgi roman formatinda cizdirilecektir.

- Istanbul'daki (¢ devlet (iniversitesinde isletme bolimlerinde uygulanacaktir.
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SUMMARY

In order to take attention of students, their profiles should be taken into
consideration while designing new instructional material. According to Kaminski and
Currie (2008), those who were born post-1982 are named as generation — Y (millenials).
Instruction methods like lecturing, instruction of a course book, or evaluation techniques
like tests and quizzes are now considered ineffective (Sardone, 2008, 37). In
management education, classical instruction methods and case analysis method are still
widely referred to (Helms and Biggs, 2007: 565; Pariseau and Kezim, 2007: 27 ; Meyers
and Jones). These methods let students learn by speaking, listening, reading, and
writing.

The instructional methods new coming students need go beyond just listening
and speaking, and rather require skills like those needed in mastering at a Nintendo
game. Students mostly prefer “trial-error” method we know from problem solving
processes. When the fact that post-1992 born students are enrolled to university
programs in 2010-2011 educational year is taken into account, it can be foreseen that
generation called “Millenials” will be replaced by a generation called “Neo Millenials” who
will demand more interaction oriented, multi — perception based practices as instruction
methods (Kaminski and Currie, 2008, s.197).

In this study, cartoons, a popular art branch, is used as a way to meet the changing
instruction needs of the new generation. The draft plan of the study is as follows;
- A scenario focusing on “the decision making role of the manager” will be written,
- The scenario will be edited as it presents the reader (student) certain alternatives
for decision making,
- It will be drawn as a cartoon,
- The drawing will be administered in three different state universities in Istanbul.
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Proje No: 2011-02-03-GEP01
TURKIYE’DE KADIN AKADEMISYENLER: YILDIZ TEKNIK UNIVERSITESIi ORNEGI

_ Ars. Gor. Dr. Ece OZTAN
Ogr. Gor. Dr. Setenay Nil DOGAN

Iktisadi ve Idari Bilimler Fakiiltesi, Siyaset Bilimi ve Uluslararasi iligkiler Bolimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Toplumsal yasamin her asamasinda saglanmasi énemli olan toplumsal cinsiyet
esitligi, Avrupa Komisyonu’nun ve Avrupa Birligi'ne Uye devletlerin giindeminde olan en
temel konulardan biridir. Toplumsal cinsiyet esitsizligi Turkiye’de de, cesitli yasam
alanlarinda ciddi bir sorun olarak karsimiza ¢ikmakta ve hangi mekanizmalarla ve ne
Olcide yeniden dUretiimekte oldugunun ya da ne tir gelismelerle karsi karsiya
bulunuldugunun arastirilmasi 6nem tasimaktadir. Bu baglamda kadin akademisyenlerin
akademik dunyayla olan iligkileri, bu iligskinin dinamikleri ve buna dair egitim politikalarinin
Uretilmesi kritik bir arastirma konusudur.

6. Cerceve Programi kapsaminda Avrupa Birligi tarafindan desteklenen, 2006 ve
2008 yillarn arasinda gergeklestirilen “UNICAFE” projesinde (Survey of University Career
of Female Scientists at Life Sciences versus Technical Universities), istanbul Teknik
Universitesi proje ortagl olarak Turkiye'yi temsil etmistir. Proje sonuglari, kadin
akademisyenlerin durumu baglaminda diger katihimci Ulkeler (Macaristan, Avusturya,
Finlandiya, Estonya ve italya) arasinda Tulrkiye'nin 6zel bir érnek olusturdugunu
géstermistir. Projenin tamamlanmasinin ardindan istanbul Teknik Universitesi'nde
gercgeklestirilen sonug¢ konferansinda, UNICAFE projesinin yéntemleri kullanilarak Glke
capinda yeni bir proje onerisi gelistirme fikri dogmustur. Projenin amaci, Turkiye’'de bilim,
muihendislik ve teknoloji alanlarindaki toplumsal cinsiyet verileriyle kadin
akademisyenlerin kariyer deneyimleri konusundaki bilgi birikimini zenginlestirmektir.

Onerisi yapilan bu calisma, Tirkiye capinda ve Universiteler arasinda bir
isbirligiyle yuritilecek bu projenin Yildiz Teknik Universitesi ayadini olusturacaktir.
Arastirmada nicel ve nitel yontemler kullanilacak ve veri toplama, anket, derinlemesine
gérasmeler ile odak grup ¢alismasindan olusacak doért evrede yapilacaktir.

Literatirde Tuarkiye’de kadinlarin akademik yasamdaki tecribeleri Gzerine gesitli
arastirmalar var olmakla birlikte TUrkiye ¢apinda bir arastirma ve degisik Universitelerden
veriler toplayan guncel bir veri tabani mevcut degildir ve Universiteler ve disiplinler arasi
karsilastirmali calismalar bu sebepten dolayi sinirli kalmaktadir. Bu c¢alismanin pargasi
oldugu daha buylk proje bu eksigi kapatmak amaciyla Universiteler arasi bir isbirligine
dayalidir.  Projenin en 6nemli kazanimlari, Universitede temel bilim, mihendislik ve
teknoloji alanlarindaki toplumsal cinsiyet farklilasmalarina iligskin verilerin toplanmasi,
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kadin akademisyenler aginin kurulmasi ve bu alanda Turkiye ¢apinda bir veri tabaninin
tasarimi olacaktir. Ayni zamanda projenin Yildiz Teknik Universitesi icinde yapilacak olan
kismi var olan literattire bir de teknik Universiteler agisindan bakmamizi saglayacak ve
tartismalara yeni boyutlar getirecek bir vaka galismasi olacaktir.

SUMMARY

The approach towards gender mainstreaming is one of the main issues in
European Commission, European Union and member states’ agenda. Gender inequality
is also an important issue that we face in several sites of social life in Turkey and it is
important to seek how gender inequality is being been produced and examine the
mechanisms through which inequalities are being reproduced. Hence the relationships of
woman academicians with academia, its dynamics and the formation of educational
policies on that aspect is a crucial item on the research agenda.

istanbul Technical University took part and represented Turkey in the UNICAFE
Project (FP6- Survey of University Career of Female Scientists at Life Sciences versus
Technical Universities/ProposaContract No: 0366959) which was carried out between
2006 and 2008 and funded by the European Commission 6th Framework Programme.
The results of the project show that Turkey is a different example in terms of the
proportions of the women academics in science, engineering and technical fields of
academic life compared to other participant countries such as Hungary, Estonia, Finland,
Austria and ltaly. The UNICAFE Project inspired the idea of developing new projects in
national settings based on UNICAFE methodology to deepen our knowledge on national
basis and to enable comparable and rich data in this field . The new project aims to
enrich our knowledge on gender in the fields of science, engineering and technology and
understand women academicians’ career experiences in Turkey.

This study which is outlined in this proposal aims to form one part of this project
which will be based on a coordination among universities in Turkey; it will focus on the
case of Yildiz Technical University. The study will use both qualitative and quantitative
techniques and it will follow four stages which will consist of collection of general data,
surveys, indepth interviews and focus group study.

As there are various studies in the literature on the experiences of women in
academia in Turkey, the nationwide studies and a contemporary database from various
universities are missing. Hence comparisons across disciplines and universities are also
missing. This study which is part of a larger project aims to fulfill such a need with
cooperation among several universities. This project aims to achieve the collection of
data on the dynamics of gender in science, engineering and technology at the university
level, the formation of a network of woman academicians and based on such a network,
the formation of a nationwide database. Moreover this study which will focus on Yildiz
Technical University will be a case study that has the potential to enrich the literature on
gender and academia in Turkey through a case study of a technical university and hence
bring new dimensions into literature.
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Proje No: 2011-03-01-DOP01

LAMBA ISIGI iLE AYDINLATMADA GOLGE NITELIGININ BELIRLENMESI VE
TASARIM KRITERI OLARAK DEGERLENDIRILMESI iGN BIR YAKLASIM.

Prof. Dr. Leyla DOKUZER C')ZTUURK
Doktora Ogrencisi Sensin Aydin YAGMUR

Mimarlik Fakdiltesi, Mimarlik Bolimii

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-10-04

OZET

Bir hacimde aydinlatma dizeni kurulurken aydinlatma tasarim kriterleri ile ilgili
gereksinimler yerine getirilerek goérsel konfor kosullarinin olusmasi saglanir. Aydinlatma
tasarim kriterlerinden biri de bir mekanda olusan gdlgelerin 6zellikleridir. Bir golge,
sertlik—yumusaklik ve agiklik—koyuluk olmak Gzere iki ayri agidan tanimlanabilir. Gélgenin
sertlik—yumusgaklik &zelligi, gdlgeli alanin sinirlarinin  kesin bir bicimde algilanip
algilanmamasi ile ilgilidir. Gélgenin ac¢ikhk—koyuluk 6zelligi ise, gdlgeli alan ile gdlgesiz
alan arasindaki 1sikhlik farki ile ilgilidir. Goélgelerin s6z konusu o6zellikleri, aydinlatma
aygitinin boyutuna, aydinlatma aygiti ile nesne arasindaki uzaklhda, nesne ile gdélgenin
distiglu ylzey arasindaki uzakliga, mekan i¢ ylzeylerinin ve hacim igindeki nesnelerin
yuzeylerinin 1sik yansitma carpani, aygit ozellikleri, sayisi ve aygit yerlesim duzeni gibi
etkenlere bagh olarak degisim gosterir.

Golge niteligi, aydinlatma tasarim kriterlerinden biri olmasina karsin, golge
Ozelliklerinin tanimi ve belirlenmesine yonelik literatirde yer alan yonlendirici veriler
oldukga sinirhdir. Bu galismanin amaci, yukarida siralanan etkenlere bagl olarak bir
hacimdeki gdlgelerin hangi dlcide degistigini incelemek ve lamba 15131 ile aydinlatmada
gb6lge niteliginin belirenmesi ve bir tasarim kriteri olarak degerlendiriimesi igin bir
yaklasim gelistirmektir. Belirtlen amaca yonelik olarak yurutilen ¢alisma U¢ agsamadan
olusmaktadir.

Birinci asama, bir hacimde gélgeyi belirleyen etkenlere iligskin degisik kosullarin
bir aydinlatma programinda olusturulmasidir. Ele alinan hacmin aydinlatmasinda lamba
tirh olarak farkh gugte dogrusal flloresan lambalar, kompakt flioresan lamba, metal
halide lamba gibi cesitli lambalarin degisik bicim ve boyuttaki aydinlatma aygitlarinda
kullanilmasi s6z konusudur. Boylece, noktasal, dogrusal ve dizlemsel 151k kaynaklarina
ornekler olusturulmus olmaktadir. Segilen aydinlatma aygitlari arasindan biri, oranlari
ayarlanabilir direkt-indirekt 1sik veren aygit, otekiler ise yalnizca direkt 1sik veren
aygitlardir. Hacim i¢ ylUzeylerinin yansitma ¢arpanina iliskin de farkli durumlarin ele
alinmasi gereklidir. Belirtilen bu degiskenlere iliskin elde edilecek her bir farkli senaryo
icin golgenin degisimi aydinlik dagilimlarindan yararlanilarak ortaya konabilmektedir.

Calismanin ikinci asamasinda, golge Ozelligini derecelendirebilmek icin gorsel

235



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

algilama-deneysel psikoloji  (psikofizik) iligkisine ydnelik incelemelerin  yapilmasi
planlanmistir. Bu baglamda, goélgenin sertlik-yumusaklik tanimi agisindan goélge ¢ekirdegdi
alani ve yari golge alaninin fiziksel buyuklUkleri ile algilanan buyudklUkleri arasindaki
iligkiler; gdlgenin aciklik-koyuluk tanimi bakimindan ise gdlge cekirdedi 1siklihgi ve
golgesiz ¢evre alan isikliliklari ile algilanan pariltilari arasindaki iliskiler incelenecektir.

CGalismanin son asamasinda 1/1 Ol¢ekli deney hacmi olusturulacaktir. Deney
hacminde duvar yuzeylerinin yansitma c¢arpanina iligskin iki ayri kosulun saglanabilmesi
hedeflenmektedir. S6z konusu hacimde gesitli gdlge kosullari yaratacak lamba ve
aydinlatma aygiti tdrleri kullanilarak farkli senaryolar olusturulacak, deneklerin farkli
senaryolarda olusan farkli gdlge 6zelliklerine iligkin yargilarini ve tercihlerini belirlemeye
yonelik anketler yapilacaktir.

U¢ ayrn asamada erisilen bulgular degerlendirilerek gélge niteliginin
tanimlanmasi, derecelendiriimesi ve i¢ mimaride kabul edilebilir sinirlarinin belirlenmesi
hedeflenmektedir.
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SUMMARY

When a lighting arrangement is set, visual comfort conditions are provided by
implementing the requirements concerned with the lighting design criteria. One of these
lighting design criteria is the features of the shadows occurred in an interior. A shadow
has two different features that are “clarity of shadow outline” and “lightness/darkness of
shadow”. A shadow with clear perceptible outline is a harsh shadow. If it is difficult to
differentiate the shadow outline, one speaks from a soft shadow. A shadow, no matter
whether it is harsh or soft, can be light or dark. This evaluation depends on the difference
between the luminance of the of the shadow and the luminance of the immediate
surrounding area. These shadow features vary by effects such as the size of the
luminaire, distance between luminaire and object, distance between object and the
surface on which the shadow of the object falls, reflectances of the interior surfaces and
furniture, number and arrangement of the luminaires.

Despite the shadow quality is one of the lighting design criteria, the data about
definition and determination of the shadow features is limited in literature. The aim of this
study is to investigate in which extent the shadow features change in an interior
depending on the factors mentioned above and to develop an approach to define and
evaluate the shadow characteristics as a design criterion. To this purpose directed study
consists of three stages.

The first stage is to create the various conditions which define the shadow quality
in a room by a lighting software. Different lamp types of various powers such as linear
fluorescent lamp, compact fluorescent lamp, metal halide lamp, and LED are to be used
in luminaires of different dimensions. Thereby, different samples can be constituted for
point, linear and plane light sources. Direct/indirect light ratio of one of these luminaires
can be controlled personally and the others radiate just direct light. It is also necessary to
consider different reflectances for interior surfaces. By different scenarios of these
variants, the change of the shadow characteristic can be derived by the illuminance
distribution in interior.

The investigation on the relationship between visual perception and
psychophysics is planned in the second stage. In this context, regarding the clarity of
shadow outline the relationship between physical sizes of umbra/penumbra areas and
perceived sizes of these areas; regarding the lightness/darkness of shadow the
relationship between the luminance of umbra area/immediate shadowless surrounding
area and perceived brightness of these areas will be examined.

In the last stage, a 1/1 scaled mock-up model room will be constituted. Two
different conditions regarding the reflectances of the walls of the model room have been
considered. Various scenarios that generate different shadow characteristics will be
performed by using different lamps and luminaires in the model room. Then surveys will
be conducted by subjects to ascertain their impression and choices on the shadow
features.

The definition and grade of the shadow characteristics and its acceptable limits in
an interior is aimed by assessing the attained results in the three stages of the study.
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Proje No: 2011-03-01-DOP02

19. YUZYIL iISTANBUL'UNDA OSMANLI DEVLET SIMGELERININ MIMARIDE
KULLANIMI

Prof. Dr. Nur URFALIOGLU
Doktora Ogrencisi Emine KIRIKCI

Mimarlik Fakiiltesi, Mimarlik Bélimii
Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02
OZET

19. ylzyilda Osmanli devleti Avrupa’da devletlerarasi rekabetin icinde olmus, bu
rekabetin zorlamasi ile yapilan yenilikler siyasi gucin merkezde toplanmasi Uzerine
yogunlasmisti. Siyasi otoriteyi simgeleyen egemenlik sembolleri, tekrar gdbzden gegirilerek
deyim yerindeyse yenilerek iktidar yapilarina uygulandi. Bu baglamda énceki devrin tugra
kitabe gibi simge sembolleri de Osmanli Devleti'nin yeni ylzinli yansitacak bigimde
yenilendiler. Degisen dinya yapisina Osmanli’da katilmis, dnceleri devlet demek olan
yapilar Uzerindeki tugra disinda ay-yildiz kullanilarak devletin resmi simgesi degismez bir
sembol kazandi. Yulzyilin sonlarina gelindiginde ay-yilldizin etrafinda giderek
karmagiklagsan yapinin islevine gore degisen armalar, artik hem devleti hem de
hikimdar simgeliyordu. 16. Yiizyilin sonlarina gelindiginde imparatorluk genelinde insa
edilen devlet yapilarinda yapiyr ve yaptirani simgeleyen kitabelere tugra, zamanla da
arma dahil oldu. Baskent Istanbul’da insa edilen devlet yapilarindaki kitabe, tugra ve
armalar sultanin sahsinda birlegtirici, kaynastirici, guven verici ideolojik ifadelerle,
¢agdas! imparatorluklar gibi mimari yapilar araciligi ile temsil edildi.
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SUMMARY

In the 19™ century, the Ottoman Empire took place in interstate competition in
Europe. Changes made the pressure of this competition focused on collecting political
power in the center. Sovereignty symbols representing the political authority were
reviewed, so to speak renewed, and applied to the structures of power. In this context,
the symbols of the previous era, such as monograms and inscriptions, were renewed to
reflect the new face of the Ottoman Empire. Ottoman Empire too participated in the
changing structure of the world. While the monograms on structures had meant state
previously, in the meantime there was a need for a different omen. During Selim Ill,
crescent and star were used instead of the monogram for the first time and the state’s
offical emblem gained an unchanging symbol. By the end of the century, crest, that were
becoming increasingly complex around the crescent-star and changed depending on the
function of the structure, symbolized both the state and the ruler. By the end of the 16™
century, first monograms then crests were included to the inscriptions symbolizing the
building and the one who got it built for the state structures constructed throughout the
empire. Inscriptions, monograms and crests on the structures of the state capital Istanbul
personified the Sultan with uniting, fusing and reassuring ideological terms and he was
represented by architectural structures similar to the cases in contemporary empires.
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Proje No: 2011-03-01-GEP01

TURKIYE'DE YAPi URUNLERININ URETIM ENERJISININ MIMARI TASARIMDA
DEGERLENDIRILEBILMESI iGiN BiR MODEL ONERISI

) Yrd. Dog. Dr. Aysen CIRAVOGLU
Yrd. Dog. Dr. Selim OKEM, Yrd. Dog. Dr. Gdkge Tuna TAYGUN, Mimar Zeynep YILMAZ

Mimarlik Fakdiltesi, Mimarlik Bolimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Dinya Uzerindeki kaynaklarin giderek tikenmekte oldugu, Uretim ve tiketim
sureglerinin geri ddnulmez bigimde hava, su ve toprak kirliligine neden oldugu bir yizyilda
yasanmaktadir. Bu tabloda vyapilarin 6nemli odl¢ide cevreyi degdistirmekte oldugu
bilinmektedir. Worldwatch Enstitist yapi Uretimi sUrecleri icinde, yillardir kiresel olarak
kullanilan igslenmemis tas, cakil, kumun %40’ 1nin ve ahsabin %25’inin tuketildigini
ongoérmektedir. Ayrica yapilar, dinyada yillik tiketilen enerjinin %40’ indan ve suyun da
%16’sindan sorumlu bulunmaktadir. Dogdal kaynak tiketiminin ve ¢evresel etkilerin buyuk
bir ¢odunlugunun vyapi sektérinden kaynaklandigi dustnuldiginde, binalarin
surdarulebilirligi yasamsal bir konu olarak éne ¢ikmaktadir. Her ne kadar surduirulebilirlik
cevresel, toplumsal ve ekonomik boyutlariyla éne ¢iksa da ekolojik bir tasarimin bugin
oncelikli konusu enerjidir. Enerji tiketimi ise ilk enerji krizinin yasandigi 70’'lerden buglne
glndemin en énemli konusudur.

Mimaride enerji tiketiminin azaltiimasi Uzerine yapilan ¢alismalar bugln yapilarin
kullanim enerjisine indirgenmis oldugu bilinmektedir. Oysa bir yapinin Uretim enerjisinin
neredeyse 30 vyilllk kulanim enerjisine esit oldugunu uluslararasi arastirmalarda
gorilmektedir. Uretim enerjisi ya da bir bagka deyisle gémuli enerji, yapi Uriinlerinin
Uretimi icin gerekli hammaddenin dodadan cikarilmasindan baslayarak Uretiimesi,
paketlenmesi ve depolanmasi, daha sonra yapida uygulanmasi, kullaniimasi (kullanim
sirasindaki bakim ve onarimi) ve yararli dmrini tamamladiktan sonra geridonisime
gitmesi ya da yok edilmesi slreglerinde, tim sureclerdeki tasima sirasinda tlketilen
enerjileri de kapsayacak bigimde hesaplanmasiyla olusmaktadir. Yapilarin Gretim enerjisi
buglin yasam déngusu degerlendirmesinin en énemli bilesenidir.

Yap! urlnlerini enerji ve cevresel etki konusunda degerlendiren uluslararasi
¢alismalar, ticari kullanima uygun yazilimlar ve kontrol listeleri bulunmaktadir. Yapilarin
enerji ve cevresel tasarimini degerlendirme agisindan LEED (Leadership in Energy and
Environmental Design-Enerji ve Cevresel Tasariminda Liderlik ) bina degerlendirme
yontemi dncelik kazanmaktadir. Yapi UrUnlerine yOnelik bir bakis agisiyla konu
irdelendiginde GaBi yazilimi 6n plana c¢ikmaktadir. Dider enerji ve cevresel tasarim
degerlendirme yontemleri arasinda BREEAM, CASBEE, Green Star'in 6ngoérdugu
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yontemler gosterilebilir. Kullanilan diger yazilimlar ise SimaPro, Athena, Eiloca olarak
siralanabilir.

Cografya girdileri s6z konusu oldugunda yukarida belirtilen yéntem ve
yazilimlarin yerel kosullara uyarlanabilirligi konusunda yetersizlikler ortaya gikmaktadir.
Ayrica bu yOntemlerinin temel olusturacagi vyerel verilerin de olmamasi bu
degerlendirmeyi gecersiz  kilmaktadir. Arastirma projesi yukarida s6zU edilen
degerlendirme yodntemi ve yazilimlarindan yola ¢ikarak ortaya koydugu anlagilabilir, kolay
uygulanabilir yéntemiyle yapi drlinlerinin Gretim slreci igerisinde enerji tiketiminin cografi
ve diger baglamsal verilerin de degerlendirme olgutleri arasinda ele alindigi bir modelle
s6zU gecgen veritabanini da olusturmaya olanak saglamayi amaclamaktadir. Bdylelikle
projenin sonuglarinin yapi sektériinde yer alan Ureticilerin de kendilerini degerlendirmeleri
i¢in bir itici gl¢ olmasi beklenmektedir.

Tarkiye’de yapi drinlerinin tretimi ve gevresel davranigi karsisinda oldukga sinirli
veriler ve aragtirmalar bulunmaktadir. Bu projenin ortaya koydugu konu, yapilarin enerji
tUketiminin en 6nemli pargasini olusturan Uretim enerjileri Uzerine kabul edilebilir bir
degerlendirme sistemi kurmak ve boylelikle mimari tasarimlarda yapi UrGnlerinin Gretim
enerjisini dikkate almay olanakli kilacak bir ydntemin yasama ge¢gmesidir.
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SUMMARY

It is obvious that we are living in a century where natural resources on earth are
lessening and production and consumption processes inevitably resulted in pollution of
air, water and soil. In this framework, it is a well known fact that buildings affect
environment enormously. According to Worldwatch Institute, building sector uses globally
40% of stone, aggregate and sand, and 25% of wood that has not been processed in
years. Besides buildings are responsible of 40% of the energy and 16% of water
consumption in the world annually. When we evaluate the fact that most of the
consumption and environmental effects are caused by building sector, sustainable design
of buildings stands out to be a significant subject. Even though sustainability has
environmental, social and economic dimensions, undoubtedly the primary subject of
building design today is energy. From the first time energy crisis came out in 70’s until
now, energy consumption has been the most important item in the world’s agenda.

We are aware of the fact that the projects issued on the reduction of energy
consumption in architecture has been limited with operational energy of buildings today.
However research show that embodied energy of a building is equal to its 30 years of
operational energy. As known embodied energy is the energy consumed by all of the
processes associated with the production of a building, from the mining and processing of
natural resources to manufacturing, transport and product delivery. Embodied energy is
an important element in Life Cycle Assessment.

There are international studies, checklists and computer programmes evaluating
building products on energy and environmental effect levels. LEED (Leadership in Energy
and Environmental Design) BREEAM, CASBEE and Green Star in assessment of energy
and environmental design issues in buildings, GaBi software in evaluating life cycle of
building products come out as significant evaluation models. Other products that are in
use can be stated as SimaPro, Athena and Eiloca.

However considering the geographical data and its application on different
localities in the assessment tools that are stated above some adequacies can be seen.
Besides local data to support such assessment tools are also lacking. The research
project which will be generated from evaluation methods and software seeks to propose
an easily applicable, understandable model which takes into account geographical and
other contextual data to calculate embodied energy of building products. The model is
also expected to bring together the data explained above. This situation is expected to
eventually encourage producers in building sector to evaluate their products and services
on energy consumption basis.

There is limited data and research on production of building materials and their
environmental behavior in Turkey. What the research project puts forth is an acceptable
evaluation method on embodied energy of building products. In this way the research
aims to bring into practice a method that can be used by architects in design process
which will help to calculate embodied energy of buildings.
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Proje No: 2011-03-01-KAP01

MEVCUT KONUT STOKUNDA YENILENEBILIR ENERJi KULLANIMI AGCISINDAN

ISITMA-SOGUTMA YUK_LERiNE YéN_ELil_( VI_ERiLI_ERiN DEGERLENDIRILMESIi VE

TASARIM OLGUTLERI iCiN YERE AIT BILGILERIN OLUSTURULMASI;BEYKOZ
ORNEGI

Yrd. Dog. Dr. Funda KERESTECIOGLU 5
Ars. Gér. Dr. Bora YERLIKURT, Ars. Gér. Dr. Cenk HAMAMCIOGLU,
Ars. Gor. Dr. Esra SAKING, Yrd. Dog. Dr. Derya Burcu OZKAN

Mimarlik Fakdiltesi, Mimarlik Bolimii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Mimarlik ve Sehir ve Bdlge Planlama bilim alanlarinda 6zellikle 20. yizyilin son
cevreginde agirlik kazanan “smarth growth - akilli planlama” yaklasimi kapsaminda
gerceklestirilen g¢alismalarin temel ilkelerinden biri yenilenebilir enerji kaynaklarinin
binalarda koruma-kullanma dengesinin gdzetilerek bilingli, rasyonel olarak toplum
tarafindan kullaniminin saglanmasidir. Bu baglamda binalar icin gines ve rlzgar
yenilenebilir enerji kaynaklarinin baginda gelmektedir (Gowri, Krishnan, 2004).

Tarkiye’de 1 Nisan 2010 tarihli Resmi Gazete’de yayinlanan BEP - Binalarda
Enerji Performans Ydnetmeligi mevcut binalarin yenilenebilir enerji kaynaklarini dogal
Isihnma, soguma, havalanma ve aydinlanma (kullanma) kapasitelerini artirmak igin
gelistirilecek mimari ¢6ézUmlerin gerekliligini ve bu amagcla disiplinlerarasi calisma
gerektiren arastirmalari glindemine koymustur. Binalarda Enerji Performans
Yénetmeligi'nde; tim yeni binalarin ve mevcut binalarin, tescilli (BEP 1.BOLUM Madde 1)
(www.bayindirlik.gov.tr) binalarda dahil olmak Uzere, mimari tasarim surecinde ginesin,
nemin, rizgarin dikkate alinarak Isitma, soguma, havalanma ve aydinlanma
imkanlarindan azami derecede yararlanilmasi kosulu Onemle belirtimektedir. Ancak
sbzkonusu yoOnetmelik konuya daha fazla aciklik getirmemigtir ve “mimar tUm dogal
verileri 1sinma, havalanma, aydinlanma ve soduma amagcli degerlendirir’ demektedir.
Ayrica yenilenebilir enerji kaynaklarinin mimaride kullanilmasi konusunda yere ait
yapilmig raporlarin dikkate alinmasi konusuna da vurgu yapilmaktadir (BEP 3.BOLUM
Madde 7) (www.bayindirlik.gov.tr).

Bina enerji kimlik belgesi enerji tiketimini yenilenebilir enerji kaynaklarina
yénlendiren bir anlayistir. Arastirma o6zelinde konut stogunun yesil binaya déntsimu
Ulkemizde de Binalarda Enerji Perffomans Yonetmelidi ile glindeme gelmistir. 2015 yilina
kadar mevcut binalarin enerji kimlik belgesi almasi kanun ile belirlenmigtir ve boylelikle
yenilenebilir enerji kaynaklarinin tasarim ve planlamada etkinligi tesgillenmistir. Ancak,
mevcut konut stogu insa suresinde yenilenebilir enerji kaynaklarindan yararlanilarak
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yapilmamistir. Bu calisma mevcut konut stogunun yenilenebilir enerji kullaniminin
arastiriimasina odaklanacaktir. Bu da yenilenemez kaynaklarin tiketimini disurecektir.

Bir yerlesmenin yesil yerlesim olabilmesi planlama surecinden baslamaktadir. Bu
noktada yodnelis ve yersegimi kararlari yenilenebilir enerji kaynaklarinin kullaniminin
gergeklestiriimesi ilkesi ile sonu¢ drind tasarlayan mimar yoénlendirecek ve gerekli
tasarim verilerinin uygulamaya konulmasinda kolaylik saglayacaktir. Bina enerji kimlik
belgesi alma slirecinde mevcut konut stogunun doéntisiuminde dasinllen ¢éziimlerden
bazilari cephe bosluklarinin akilli tasarlanmasi, duvar detaylarina midahale ve glnes
denetiminin saglamadir.

Yesil Bina Sertifika sisteminin kontrol listeleri arastirmanin kaynaklarini
olusturmaktadir. Ozellikle -LEED (Reference Guide for Green Building Design and
Construction) ve -BREEAM (the Environmental Assessment Method for Buildings Around
The World) Turkiye’de uygulanan yesil bina sertifika sistemleridir. Yerlesme o6lgeginde ise
Yesil Yerlesim Sertifikasi 2010 yilinda yine -LEED (Reference Guide for Green Building
Design and Construction) tarafindan yayinlanmistir. Slphesiz ki yesil yerlesme yesil
binalara sahip olmahldir. Mevcut binalarin yesil bina sertifika almasi igin gerekli
doénusuimde o6nemli rehberlerden birisi LEED for Existing Building standartlaridir ve
mevcut binalarin gevreye olan etkilerini azaltmak igin bir dizi ydntem 6nerilmektedir.

Kentsel mekan kalitesinin gereklerinden birisi olan yenilenebilir ener;ji
kullanilabilirliginin ~ artinlmasi  konusunda Haziran, 2010 tarihinde Yildiz Teknik
Universitesi — Beykoz Belediyesi arasinda gergeklestirilen protokol geregdi Beykoz ilgesi'ni
kapsayacak yere ait yesil yerlesme degerlendirme olcltlerini olusturma gabasinda olan
ve iki yildir bu konudaki ¢alismalarini srdlren bir gruba sahiptir. Grup kentsel mekani
olusturan binalarda; enerji kimlik belgesi alma sirecinde yenilenebilir enerjiyi kullanma
istegi ile olusacak kentsel kalite Uzerinde c¢alismaktadir. Bu nedenle dider disiplinler ile
isbirligi icinde arastirmalarini pargalara ayirarak yuritmektedir. Bu drnekte oldugu gibi
makine ve yapi fizigi konularinda ¢alisan akademisyenlerle ortak ¢alisma yurttmektedir.

Beykoz ilge Belediyesi kent bilgi sistemini tasarlamaktadir. Bu galisma
sonucunda binalarin bilgileri (binalan tespit ile olusturulacak isitma sogutma ener;ji
intiyaclari, cephe dizenlemeleri, dig duvar detay ve yalitim degerleri, glines denetimi
Onerileri ile olusacak enerji tasarrufunun hesaplanmasi) kent bilgi sistemine
girilebilecektir. Kent bilgi sistemindeki Orneklerini gérdigu yontem kullanici tarafindan
ulagilabilir hale gelecektir. Yontem; bina enerji kimlik belgesi alirken yenilenebilir enerji
kaynagini i1sitma ve sogutma enerji kaynagi olarak kullanma becerisidir.

Arastirmanin galisma alanlari Beykoz ilgesi sinirlar igerisinde dért farkli konut
stogunda gergeklestirilecektir (alan ¢alismasiyla ilgili detayl bilgi 2.7 Yéntem bdliminde
verilimektedir).

Bu arastirma projesi Beykoz ilgesinde mevcut konut binalarinda yenilenebilir
enerji kullanimini artiracaktir. Bu artisi saglayabilmek igin arastirma alani-Beykoz ilgesi
kapsaminda incelenen konut binalarinin cephe ve yakin gevresi 6zelinde ¢bziUmler
sunmay! amaclamaktadir.

Bu arastirmanin sonucunda;
1. Mevcut binalarin (konut binalarinin plani, kesiti, ¢evre binalarla iliskisi,
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cam yuzeylerinin metrekaresi  bilgileri dogrultusunda) isitma enerji ihtiyaci ve maliyet
hesabi yapilacaktir.

2. Dis duvarlarda farkli yonlerdeki duvar yizey sicakliklar veri kaydedici
(datalogger) ve sicaklik hissedici (thermocouple) cihazlariyla dlgulerek yalitim kalinhgi
optimizasyonu yapilacaktir.

3. Binanin glnes erisim oOzellikleri belirlenecek ve gines enerjisi
denetiminden edilgen (pasif) sistemlerden optimum seviyede yararlanmaya ydnelik
¢6zUm dnerileri gelistirilecektir.

4., Arastirma surecinde gelistirilecek mimari ¢ézimler iyilestirme Onerisi
olarak sonug urina olusturacaktir. Mimari 6nerilerle (cephe bosluklarindaki dizenlemeler,
yonlere bagh olarak dis duvar yalitim kalinligi degisimi, seralar, glines denetimi, oda
termostati kullanimi ve kullanici bilinglenmesine ydnelik dneriler) yenilenebilir eneriji
kaynaklari kullanilarak mevcut konut binalarinin isitilip sogutulmasinda tasarruf hesabi

yapilacaktir.
5. Kent bilgi sistemine arastirma sonuglarinin entegrasyonu igin ilkelernin
belirenmesi

hedeflenmektedir.

SUMMARY

Utilizing the renewable energy resources consciously, rationally and with a
perception of “use-conservation” balance, is one of the basic principles about “smart
growth” approach which has become important in the domain of Architecture, Urban &
Regional planning sciences especially at the last quarter of 20th century. In this context
sun and wind energy tops the list of renewable energy resources.

At Turkey, "Regulation of Energy Performance in Buildings" that appeared in the
gazette on 1st of April 2010 includes developing architectural solutions which is a vital
requirement to increase renewable energy resources of existing buildings (expanding
capacity of natural cooling-heating, ventilation and lightening) and making multi-
disciplinary researches in its agenda. Utilization of opportunities on heating, cooling,
ventilation and lightening (considering the sun, humidity, wind, etc.) in architectural
design process of all new and existing buildings (including registered buildings) is
strongly specified in the "Regulation of Energy Performance in Buildings". However this
regulation not anymore clarifies the case and says that “the architect evaluates all natural
parameters for the purpose of heating, cooling, ventilation and lightening". Besides the
regulation emphasizes taking into consideration of local reports in case of “use of
renewable energy resources in architecture”

“Energy ldentity Certificate of Building” is a perception which orients energy
consumption tendencies to the renewable energy resources. In the context of this
research, transformation of housing stock into a “green building” concept came up to
order with “Regulation of Energy Performance in Buildings” in our country. Having an
“Energy ldentity Certificate” till 2015 is statutory obligation for existent buildings. This will
decrease the consumption of nonrenewal resources. On the other hand the efficiency of
“Use of Renewable Energy Resources” on planning & designing officially became definite
by this way. However the existent buildings are not constructed by using renewable
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energy resources. This research will focus on “Use of Renewable Energy Resources” in
existent housing stock.

The first step of design process of a “green settlement” can be specified as
planning scale. In planning scale the data about orientation and location decisions
provide solid and convenience principles on utilization of renewable energy directing the
architect while applying the design. Through owing the Building Energy ldentity Card
some of the recipes for existing building inventories transformation are the smart design
of front (facade) spaces, wall details and audit of sun.

Green Building Certificate system’s control lists are the major references of this
research. Notably -LEED (Reference Guide for Green Building Design and Construction)
and -BREEAM (the Environmental Assessment Method for Buildings Around The World)
are the Green Building Certificate systems execute in Turkey And in settlement scale
Green Settlement Certificate is also published by -LEED (Reference Guide for Green
Building Design and Construction) in 2010. Certainly green settlements should indicate
green buildings. In order to accept Green Building Certificate for existing buildings LEED
for Existing Building system present fundamental standards and propose some methods
on minimizing the effects of existing buildings to their environment.

The proposed project aims to analyze the parameters covered by LEED-ND and
BREEAM-Communities assessment systems and evaluate how they can contribute in
developing “local green neighborhood assessment parameters and methods” for Turkey.
The goal is to increase utilization of renewable energy, which is also one of the
parameters of quality of urban space, a research group is organized on behalf of the
protocol signed between Yildiz Technical University and Municipality of Beykoz focusing
on developing “local green neighborhood assessment parameters and methods since
June 2010. This group continues to study on urban space quality researches. As in the
case, this group is driving the project separating into parts within the synergy of
interdisciplinary from mechanical engineering and physical construction departments.

Today, Municipality of Beykoz is installing the Urban Information System. At the
end of this research the information of each building (energy demand for warming and
cooling in buildings, design on fronts (facades), out wall detail and insulation values, the
calculation of energy saving in controlling the sun) will be entered to Urban Information
System. This method can be described as the ability of the utilization of heating and
cooling as renewable energy while accepting Building Energy Identity Certificate.

In this research the study cases will be held in four different housing inventories
on selected existing housing buildings in Beykoz District (detailed information about the
case areas is given in 2.7 Method chapter).

This research will increase the utilization of renewable energy in existing building
inventory in Beykoz District. Consequently, to develop solutions on the selected existing
buildings fronts (facades) and near surroundings compose the purpose of this research.

Finally, during the research following stages are aimed;

1. The demand of energy for warming and the calculation of cost for existing
housing buildings (plans, sections

and near surroundings of buildings on behalf of window spaces) will be performed.

2. The optimization of insulation thicknesses will be determined by using

data logger and thermocouple
devices attaching on different directions of out walls in order to evaluate the surface
temperatures.
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3. Solar accessibility features of buildings will be designate and proposals
will developed to make the most of
solar energy.

4, Architectural solutions develop through the research will constitute the
final results. By the architectural solutions (designs on front (facade) spaces, the
variation of out wall insulation according to directions, solar control, proposals for users)
savings will be managed in utilization of renewable energy for warming and cooling in
existing houses.

5. Principles will be determined in order to integrate the results of this
research into Urban Information System.
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Proje No: 2011-03-02-GEP01

KAYSERi'DI_EKi_BUYUK f)L(}_EK!.i IMALAT SANAYiS_iNiN REKABET GUCUNU
GELISTIRMEDE LOJISTIK SEKTORUNUN BiR ARAG OLARAK
DEGERLENDIRILMESI

Ars. Gor. Senay OGUZTIMUR
Arastirmaci Kenan COLAK

Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

GUndmuz dinyasinin hizli ve ¢ok yonlu degdisimleri, “rekabet” kavramini kiresel
ekonominin en énemli olgusu haline getirmistir. Artik rekabet edebilirlik, firma dizeyinden
baslayip Ulke ve boélge dizeyine kadar tim ekonomik birimlerin, kiresel ortamin
olusturdugu piyasa kosullarinda var olabilmeleri, konumlarini en azindan koruyabilmeleri
anlamina gelmektedir. Bu donldsime ve degisime uyum saglayabilen, rekabet edebilirlik
dizeyi yuksek bolgeler/kentler, ulusal ekonomileri ileri gétirmekte, ulusal ekonominin
motoru olabilmektedir. Bu ortamda Ulkeler stratejilerini, bdlgelerin/kentlerin mevcut
kapasitelerini, kaynaklarini ve ortaya cikarilamayan potansiyellerini degerlendirmek
Uzerine insa etmektedir.

Saglikli uretim ve dagitim altyapisinin saglanmasi, ulastirmanin hizli, ucuz ve
etkin bir sekilde tasarlanmasi, hammaddeden tlketiciye ulasana kadar gecen uretim-
dagitim surecinin iyi planlanmasi ekonomik iligkileri kolaylastiracagindan kentin rekabet
glcunU de geligtirecektir. Diger taraftan, endustriyel Uretim alanlari, organize sanayi
bélgeleri, kliglk sanayi bolgeleri ve kooperatifler, serbest bdlge ve limanlar/terminaller;
yuk Uretim, dagitim ve gegis noktalari, lojistik kdyler kentsel alanlarin gevresinde
yogunlasmaktadir. Kentler bu altyapi olanaklarini birer firsat olarak degerlendirmeleri
durumunda digerlerinden daha gugll olabilmektedir.

Bu cercevede alan calismasinin yapilacagi Kayseri'nin, gérece olarak rekabet
edebilirligini degerlendirmek ve stratejilerine 1sik tutmak (zere, Bdlgesel Rekabet
Edebililik Analizi yapilmasi hedeflenmektedir.  Kentsel rekabet edebilirligin temel
unsurlari; iktisadi yapi, yenilikcilik kapasitesi, altyapi ve erigilebilirlik, beseri sermaye ile
sosyal sermaye olarak kabul edilmistir. Bu analizi Kayseri’de yapmak iciin tasarlanan
arastirma yontemi Temel Bilesenler Analizi (TBA) teknigidir. TBA, analiz konusu
degiskenler arasinda gorulen istatistiki iliskilerin, bir ya da bir kag temel faktérin etkisi
sonucunda meydana geldigi varsayimi Gzerine kurulmus c¢ok degiskenli istatistiksel bir
teknik olup bdlgelerin rekabet edebilirlik ve gelismiglik dizeylerinin tespitinde kullanilan
temel istatistiki ydntemlerden biridir.
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SUMMARY

The rapid changes in the world make competition concept as the most important
phenomenon. In todays world, competitiveness starts with company level up to regions
and countries. The companies, cities and countries which can adopt itself to change and
competition move one step further and become the motiv of the national economies. In
ths stiation countries construct their strategies in order to evaluate their existing and
potential capacities of regions/cities.

Maintaining efficient production and distribution infrastructure, desiging
transportation cheap and fast, a correct planning process from raw material to consumer
makes urban and region competitive. In the meantime, industrial distribution centers,
organised industrial zones, small industrial zones and cooperatives, free trade zones,
ports and terminals, logistics villages are all located at around urban area. When cities
utilize from its infrastructure opportunities, becomes more competitor than others.

In this context, Kayseri had been choosen as the field study city. The basics of
urban competitiveness are: economical structure, innovation capacity, infrastructure and
accessibility, human capital and social capital. The research method is planned to
be”Principal Component Analysis”. This analysis is based on statistical correlation of
variables by the assumption of one or more than one basic factors. This methos is going
to be used for the analysis of competitiveness and developmnt level.
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Proje No: 2011-03-02-GEP02

BILGI VE ILETiSIiM TEKNOLOJiLERiN_E_E_Ri$iMDE COGRAFiI BILGI SISTEMLERI iLE
SAYISAL UGURUM ANAL.izi: ISTANBUL ORNEK CALISMASI

Dr. Buket Aysegiil OZBAKIR
Yrd. Dog. Dr. Glines KURT

Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii
Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02
OZET

Son yillarda bilgi ve iletisim teknolojilerinde yasanan hizli gelismelerle birlikte,
kentsel ve kirsal alanlar arasinda bu teknolojilere olan erisim ve kullanim agisindan ciddi
bir ayrisma goézlenmektedir. ingilizce’de “digital divide” olarak adlandirilan ve Tirkge'de
“sayisal ugurum (SU)” veya “sayisal bélinme” kavrami olarak nitelendirilen bu ayrisma,
dinyada ve ulkemizde 1990’larin sonundan bu yana gerek akademik gerekse kamu ve
Ozel sektdrde 6nemli bir tartisma konusu olmustur.

Tarkiye’de sayisal ugurum literatliri incelendiginde,1990’larin sonunda konu ile
ilgili olarak bazi calismalarin basladigi gdzlemlenmekle birlikte (Bilgi Teknolojileri ve
iletisim Kurumu (BTK) ve TUIK galismalari gibi), ilk arastirmalarin agirlikli olarak fiziksel
erisim analizlerinde yodunlastigi bilinmektedir. Fakat, 2002 yilindan itibaren giderek artan
saylda arastirmacilar “sayisal ugurum” kavraminin teorisini, “erigilebilirlik” konusunun
otesinde ekonomik, sosyal, psikolojik ve kulturel altyapiya bagl olarak arastirmak
gerektigini 6nermektedir. Oldukga hizli biytyen ve teknoloji degisimine paralel olarak
yeni dinamikleri icine alan sayisal ugcurum konusu ile ilgili cografi konum ve sosyo-
ekonomik kosullara dayali analizler ve bunlarin sonucunda yere 6zgl politikalarin henuz
tamamlanmadigi ortaya ¢cikmaktadir.

Bu projenin amaglari; istanbul bitiiniinde toplam 10 adet ilgeden toplanacak
hanehalki anketi verileri ile nifus sayimi verilerinin birlestirilerek yere 6zgu sayisal
ucurum analizlerinin yapilmasi ve fiziksel erisim haricindeki boyutlarin ortaya ¢ikarilarak
yeni nesil kentsel/kirsal altyapi planlamasina ydnelik standartlari sekillendirecek sayisal
ugurum tipolojilerinin olusturulmasidir. Bu tipoloji bilgileri dogrultusunda sayisal ugurum
kavrami gercek bilesenleri kullanilarak modellenebilecek ve bu modelleme sonuglari
kullanilarak, ileride Ulkemizde sayisal ugurumun azaltiimasi amaci ile kentsel alt/Ust
yapisinin tasarlanmasi mumkln olacaktir. Calismada, Cografi Bilgi Sistemleri (CBS)
ortaminda mekansal ilintiler incelenecektir ve sayisal ugurumun ekonomik, sosyal,
psikolojik ve kulttrel boyutlarindan elde edilen bagimsiz veri bilesenlerinin (component)
kimeleme (clustering) yontemi olarak yapay sinir aglari (YSA) kullanilacaktir.

Mevcut literatirde sayisal ugurum problemi agirlikli olarak telekomiinikasyon
alaninda incelenmektedir. Fakat bilgi teknolojilerine erisimdeki esitsizlik, kentsel ve kirsal
dlgeklerdeki konum ve sosyo-ekonomik boyutlara gére farkliik géstermektedir. Onerilen
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projede sehir ve bdlge planlama ile telekomunikasyon disiplinlerinin ortak g¢alismasi
6zgun deger olusturacaktir.

Proje 24 ay sureli olup iki arastirmaci ile yUrttulecektir. Projenin konusu sayisal
ucurum literatlrinde oldukga yeni bir fikri barindirmaktadir. Projenin 6zgin degeri, farkli
sayisal ugurum tipolojilerinin CBS tabanli ve YSA kullanilarak olusturulmasi sebebiyle
hem uluslararasi hem de ulusal Olcekte literature 6nemli katkida bulunmasidir. Stphesiz
proje kapsaminda yapilan c¢alismalar uluslararasi indekslerdeki dergi, kitap ve
konferanslarda yayinlanabilecek kalitede olacaktir.

SUMMARY

With the rapid development of information and communication technologies in
recent years, a significant gap has occurred between the rural and urban areas in terms
of accessibility and the use of such technologies. The subject of unequal access to and
use of the information technologies started to focus on the concept of the so-called
“digital divide” has started to attract attention since late 90s both in Turkey and the world
in academia, private and public sectors. Before that time, more general concepts such as
information inequality, information gap or knowledge gap and computer or media literacy
were used.

Preliminary digital divide research that started around late 90’s in Turkey has led
to the equivalency of media or technology access with physical access. Currently, the
majority of this research still focuses on physical access. However, since the year 2002,
an increasing number of researchers suggest to go ‘beyond access’, to reframe the
overly technical concept of the digital divide and to pay more attention to economic,
social, psychological and cultural backgrounds. It can be observed that analyses covering
geographical location, socio-economic status and local regulations have been incomplete
about the digital divide concept that is rapidly increasing and covering new dynamics in
parallel to changing technologies.

The goals of this research are first, to make a comprehensive analysis in 10
districts of Istanbul with a wide range of socio-economic compositions to understand
different components of digital divide. Secondly, to construct digital divide topologies
based on local, socio-economic and cultural factors rather than only physical access
towards new generation urban/rural infrastructure planning standards. In the study,
different data sets will be subjected to spatial analysis and clustering using Geographical
Information Systems (GIS) and Artificial Neural Network (ANN) analysis.

In recent literature, digital divide is carried out mainly within the research agenda
of telecommunication discipline. However, accessibility to the information technologies
differs in urban and rural areas with respect to the geographic location and socio-
economic characteristics. This project is without doubt, will make an original contribution
as an interdisciplinary work between city and regional planning and telecommunication
fields.

This 24-month project will be conducted by two researchers. The topic of the
project covers a novel idea in the digital divide literature. Original contribution of the
project is critical both in national and international scales since distinct digital divide
typologies will be constructed by using GIS and ANN. Without a doubt, outcomes of the
research covered by the project will be qualified to be published in international cited
journals, books and conferences.
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Proje No: 2011-03-02-KAP01

KAMUSAL AGIK ALANLARIN YASANILIRLIGININ / YASAM KALITESININ
ARTTIRILMASINA YONELIK MEKANSAL ORGANIZASYONU

Prof. Dr. Zekiye YENEN
Mimar Merig¢ DEMIR, Ars. Gér. Serkan SINMAZ

Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Ozellikle 1l. Dinya Savasini takip eden vyillarda teknolojide gerceklesen
gelismeler ve buna bagl olarak artan sanayilesme 1960’ yillarin baslarindan itibaren
onemli bolgesel ve kiresel gevre problemlerini ortaya ¢ikarmistir. Ayni sirecte kentlere
iliskin medikal analojilerden, kentlerin canli / yasayan (vital / living) niteliginden bahseden
ilk calismalardan biri Jane Jacobs tarafindan ele alinmistir. Jacobs kentlerin fiziki,
ekonomik ve sosyal ortamlarinin planlanmasinda 6nceligin insan ve toplumsal yasam
olmasi gerektigi Uzerinde durarak kentlerin yasamsalliindan sézetmektedir. (Jacobs,
1961: 4-5)

Bu gelismelere paralel olarak ¢evreyi korumak igin gesitli ulusal girisimlerin yani
sira uluslararasi ¢evre hukukunun ortaya ¢ikmasi ancak 1972 Stockholm Zirvesi ile
saglanmistir. 1996 yilinda ise Habitat |l Kent Zirvesi'nde Kiresel Eylem Plani igin
geligtirilen ilkelerden birincisi, iyi toplumun ya da iyi yerlesmenin ne olduduna yani
ulasilmasi amaglanan duruma iliskin “yasanilirhk” (liveability) olarak belirlenmigtir. Bu
anlamda yaganabilirlik (liveability), toplumlarin yani kullanicilarin Gzerinde uzlagtiklar
performans OlcUtleriyle tariflenen, bireysel / toplumsal refah (well-being) ve mutluluk ile
kisilerin bir yerlesimde yasamaktan duydugu tatmin hissine dogrudan katkida bulunan
insan yerlesmelerinin  mekansal 06zellik ve nitelikleri ile ilgili bir ilke olarak
tanimlanmaktadir. (Habitat 11, 1995: 79-80)

Gunumuzde kent planlama literaturinde gelistiriimekte olan “yasanilirhk” kavrami
-sadece insanin canhhidimni surdirmek icin yeterli kosullarin o6tesinde “mekansal ve
yasamsal kalite” kavramlari ile iligkili olarak aciklanmaktadir. Yasam kalitesinin temel
elemanlarinin ve bilegenlerinin siniflandiriimasi tzerine kurulu Kamp ve arkadaslarinin
yapti§i calismada kavramin “Fiziksel Cevre, Dogal Kaynaklar, Fayda ve Hizmetler,
Saglik, Guvenlik, Kisisel ve Toplumsal Gelisim” bagliklarinda hem nesnel hem de 6znel
boyutlari tanimlanmistir. (Kamp vd., 2003) Bu tanimlar da dikkate alindiginda; “Yasam
Kalitesi” kavraminin, esasen, “Ozel ve Kamusal Alanlar’ bitiininde “Mekansal Kalite”
kavramini da kapsadigi anlagiimaktadir. (Demir, 2011: 61-64)

Dolayisiyla calismada, gerek “yasanilirlik” gerek bu kavramin gelismesi icgin
savunulan “yasam ve mekan kalitesi” kavramlari ile bireysel/toplumsal refah agisindan
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yetersiz olan kentsel mekanlarin gelecegi sorgulanmaktadir. Cinkl ginimuzde 6zel ve
kamusal mekan kullanim dengesi bozulmakta, kapitalist ekonomi ve kent politikalari
kentsel kamusal mekani toplumun yasam deneyiminden uzaklastirmaktadir. Ozel
mekanlarin Ustlendigi yeni islevler ve hizla artan ulasim araglarinin kente baskisi,
bireysel-toplumsal refah agisindan yetersiz kentlerde kalite arayisini “konforlu bir konut”
ile olabildigince kisa zaman gegcirilmek istenen “ulasim” agina indirgemekte (Sinmaz,
2008:107) gunimuiz kamusal mekanlari ulasim ve gecis amacli mekanlar olarak 6ne
cikmaktadir (Auge, 1997: 93). Bu gelisim kentsel topraga yapilan butliinden bagimsiz
bireysel mldahalelerle perginlenmekte, ekonomik getiriler karsisinda giderek etkisini
yitiren kentsel kamusal mekanlarin organizasyonu ve tasarimi icin ¢agin gerekliliklerine
uygun yeni gelisme paradigmalarinin ortaya koyulmasi gerekmektedir.

Bugun her alanda ¢adimizin iki énemli degiskeni olan “teknolojinin gelisimi” ve
“ekolojik zorunluluklar’ c¢ergevesinde “Kent Planlama ve Kentsel Tasarim” bilim
alanlarinda “Yasanilir’ cevreler olusturabilmek icin dinya genelindeki c¢esitli girisimler
araclyla yersegimi, ulasim ve alternatif enerji kaynaklarinin kullanimina yénelik bina ve
yerlesim Olgeginde yaklagimlar gelistirilmektedir.

Bu dogrultuda, gunimizde “Yegil Yerlesim, Yesil Kentlesme, Akilli Buyime” gibi
kavramsal aciklamalarin ele alindigi “Enerji Sakinimi ve Yasanilir Cevrelerin
Olusturulmasi” konusu kentsel tasarim ile yasanabilirlik kavramini “verimli enerji kullanimi
ile kaliteli, saglikli yasam mekanlar1” zemininde birlestirmektedir

Bu amaca yonelik olarak literatlrde, binalarin karbon salinimlarini azaltmaya,

cevreye duyarli ve saglikli yapi malzemeleri kullanmaya ve bunun sonucunda da daha
nitelikli ve yasanilir mekanlar elde etmeye ydnelik “yesil bina sertifika ve degerlendirme
sistemleri’ne yonelik galismalar biylk 6énem kazanmistir. Bu degerlendirme sistemleri
icinde literatlrde kabul géren ve birgok Ulkede uygulanan LEED (Leadership in Energy
and Environmental Design — Enerji ve Cevre Dostu Tasarimda Liderlik) ve BREEAM
(Building Research Establishment Environmental Assessment Method — Yap! Arastirma
Kurulugu Cevresel Etki Degerlendirme Yéntemi), ézellikle ABD ve Ingiltere basta olmak
Uzere, “bina” Oolgeginde gelistirilen degerlendirme sistemlerini kapsamaktadir. Ote
yandan, daha ¢ok yapi 6lgegindeki ilkeler odakli bu araglar giderek daha butlnlesik bir
cercevede yani yerlesme Olcegindeki arayislari gindemimize getirmistir.
Konu ile ilgili olarak Glkemizde yapilan ¢alismalar incelendiginde, dncelikle Ulkemize 6zgu
“yesil bina” ve “yesil yerlesim” degerlendirme sistemlerinin yapilandirimadigi fakat
BREEAM ve LEED agirlikli olmak Uzere bazi degerlendirme sistemlerinden gecgerek
sertifika alan binalarin buyuk kentlerimizde varoldudu bilinmektedir (Gordion Aligveris
Merkezi, Gebze Organize Sanayi Bolgesi’ndeki Siemens Binalari... gibi). Buna ek olarak
uluslararasi literaturdeki yeri ve uygulanmis 6rnegi birka¢ yapilik kiguk grup-yapilarla
sinirh olan “yesil yerlesim” degerlendirme sistemleri ise Ulkemizde planlama alaninda
kavramsal olarak veya uygulama ydnuyle hicbir calismada ele alinmamistir.

Bu g¢alismada; uluslararasi literatiirde daha c¢ok yapi olgegindeki ilkeler odakli
olarak gelistirilen degerlendirme sistemlerini yapilar disindaki kamusal ag¢ik mekanlar
cercevesinde ele alarak konunun yapr Olceginden kent Olcegine tasinmasi
hedeflenmektedir.
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Kamusal acik alanlarin organizasyonu igin yesil yerlesim degerlendirme
sistemlerinin  kentsel tasarim Odlgcedinde ele alinmasi, bu dogrultuda yeni bir
degerlendirme sisteminin olusturulmasi, gelistiriimesi ve bu sisteme goére tasarim
OlcUtlerinin belirlenmesi ile kentsel planlama ve tasarim bilimine katkida bulunulmasi
amaglanmaktadir.

Arastirmanin farkli nitelikteki dogal zenginlik cesitliligi, 6zellikleri ve sorunlari,
istanbul’'un kirda ve ormanlik alanda dinlenme, gezinti, spor, denizden ve diger su
ylzeylerinden yararlanma ve benzeri nitelikleri acgisindan farkli kullanim egilim ve
hareketliligini de barindiran Beykoz ilgesi'nde yer alan kiyi ile baglantili kamusal agik
alan(lar)da galigilmasi hedeflenmektedir.

SUMMARY

In particular, developments in technology and the increasing industrialization in
the years following World War Il has revealed
significant regional and global environmental problems since the early 1960s. In the
same period one of the first studies that mention medical analogies relating to cities and
vital/living quality of cities has been established by Jane Jacobs. Jacobs, talks about the
vitalness of cities staying on the argument defending that human and social life should be
the priority in the planning process of physical, economic and social environments.
(Jacobs, 1961: 4-5)

In parallel with these developments, as well as the several national initiatives aim
to protect the environment yet the emergence of international environmental law is
provided with the 1972 Stockholm Summit. In 1996, the first principle that developed for
the Global Action Plan of the Habitat Il City Summit has been determined as “liveability”
that defines the good society or settlement namely the statusto be achieved. In
this sense, liveability is defined as a principle related with spatial features and attributes
of settlements which are communities and users compromise on that contribute
individual / social welfare(well-being) with the feeling of
happiness and satisfaction of people who live in and described by
performance criterias. (Habitat 11, 1995: 79-80)

Today, the concept of livability which is under development in the
urban planning literature has been explained in the relation to the “Quality of Life and
Space” concepts beyond the conditions just enough to maintain the vitality of the human.
In the study of Kamp et al that based on the classification of basic elements and
components of quality of life both objective and subjective dimensions of the concept
have been identified as
"Physical Environment, NaturalResources, Benefits and Services, Health, Safety, Person
al and Social Development". Taking into account these definitions, it appears that in fact
"Quality of Life" concept includes the “Quality of Space” concept throughout "Private and
Public Areas". (Demir, 2011: 61-64)

Therefore, in this study, the future of urban spaces which are deficient for the
individual/communal well-being by means of both the notion of ‘liveability’ and the notions
of ‘quality of life and space’ is questioned. Since today, the balance of the usage of public
and private space has been declined; and communities has been left without the
experience of public space by the capitalist economy and urban policies. New facilities of
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private space and the pressure of increasing number of transportation vehicles to city
reduces the quality of life to ‘a comfortable residence’ and ‘fast transportation network’ in
the deficient cities in terms of individual/communal well-being (Sinmaz, 2008: 107).
Therefore today's public spaces stand out as a location for transportation and transit.
(Auge, 1997: 93) This development has been riveted by individual, segmental
interventions on urban land. Hence it is necessary to introduce new development
paradigms which are compatible with today’s requirement to reorganize and design urban
public spaces which are losing their effect against the economic rents.

Today, in order to create liveable environment in perspective of urban planning
and urban desing disciplines within two variables of our age which are “developmet of
technology” and “ecological imperatives” the new approaches based on location,
transportation and usage of alternative energy resources have developed in building and
neighborhood scale by various enterprises all around the world. Today, in this
perspective the “Energy Conservation and Liveable Environments” concept that refers the
conceptual explanations named “Green Neighborhood, Green Urbanisation, Smart
Growth” integrates urban planning and design disciplines with energy efficiency and
qualified/healty spaces.

To this end, in the literature, studies of “green building rating and assessment
systems” aiming more livable places through less carbon emissions and more
environmental friendly construction materials gained significant importance. Among such
rating systems, LEED (Leadership in Energy and Environmental Design) and BREEAM
(Building Research Establishment Environmental Assessment Method) are the two
common “building” rating systems both in the literature and practice, especially in the U.K
and USA. On the other hand, these parameters based on the “building” scale have
brought new researches in a integrated framework namely the “neighborhood” scale to
our agenda.

When the “green building and neighbourhood” literature is analyzed in Turkey, it
is observed that there aren’t any rating systems in our country but few buildings exist that
received certificates through LEED or BREEAM (such as Gordion Mall, Siemens
Buildings in Gebze). Yet, having a place in international literature and applied samples
limited only with small structures group “green neighborhood assessment tools” are not
analyzed in the Turkish literature nor applied in real life.

In this study, the issue has been targeted to improve in neighborhood scale from
the parameters based on the building scale in relation with the open public spaces.

It is aimed to make a contribution in perspective of urban planning and urban
design disciplines by improving the green settlement assessment systems in
neighborhood scale in terms of the determination of design criterias for open public
spaces.

This project will be examined in open public spaces related with the coastal area
in Beykoz due to its wide range of natural wealth, characteristics and problems,
recreactional facilities and potentials for Istanbul.
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Proje No: 2011-03-02-KAP02

YESIL YERLE$iM_DEGERLENDiRME SISTEMLERI VE YERE (")Z_GU DEGERLER
CERGCEVESINDE BiR KENTSEL SAGAKLANMA TiPOLOJi ONERISI

Yrd. Dog. Dr. M.Doruk OZUGUL
Yrd. Dog. Dr. Tuba INAL CEKIC, Dr. Buket Aysegiil OZBAKIR

Mimarlik Fakiiltesi, Sehir ve Bélge Planlama Bo6limii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

ikinci Dinya Savasi sonrasi yillarda Amerikan kentlerinde yaganan konut
patlamasina, ve paralelinde yasanan tarim ve orman alani kayiplari, ¢evre sorunlari,
artan trafik yogunluklari gibi sorunlara temellenen kentsel sagaklanma arastirmanin
konusunu olusturmaktadir.

Bu konudaki literatir sagaklanmanin sebeplerini, sonuglarini ¢ézimlemeye

yonelik ve nasil dlgulebilecegine iliskin oneriler barindiran galismalar olmak Uzere U¢
temel kimede ele alinabilir. Ozellikle Gglincli gruptaki yazilarda metropolitan kentleri
karsilastirmak yoluyla aciklayicilik arandidi goérilmektedir. Yazinda, daha ¢ok makro
Olcekte (metropoliten alan bltininde) yogunluk, isyeri ve isgicu dagilimi, olasi isyeri-
konut mesafeleri gibi parametrelerin esas alindigi gértlmektedir. Bu durum mikro Olgekte
veya detaydaki bazi karakteristiklerin tartisiimasini ikinci plana itmektedir.
Bu noktada Leed-ND ve Breeam Communities Yesil Yerlesme Degerlendirme
Sistemlerinin kentsel sacaklanma sorunsali karsisinda 6nerdikleri kompakt gelisme
prensibine yonelik olarak “yer’de (place) g6zdéninde bulundurulmasi gereken bazi
Olcutlerin kullanilabilirligi arastirma projesinin temel ¢ercevesidir.

Buna gore arastirma projesinde literatlirde Uizerine yeterince dustince uretilmedigi
distnilen 3 konuya odaklanilacaktir. Bunlar;

1. Kentsel sacaklanma ile ekolojik degerlerin korunmasi arasindaki iligkiyi,
¢6zimlemek (Leed-ND ve Breeam Communities yesil yerlesme degerlendirme
sistemleri gergcevesinde sunulan parametreleri de gdzeterek) makro ve mikro
Olcekteki dlgutleri iliskilendirmek ve bir sacaklanma tipolojisi Snermek,

2. Bilindigi Uzere sagaklanma sorunsali gelismis ve gelismekte olan ulkelerde farkli
nitelikler tasimaktadir. Bu nedenle, gelismekte olan Ulke metropolli olarak
istanbul’da érnek alan galismasi kapsaminda, kentsel sacaklanmanin ézgiin /
yere 6zgu temel belirleyicilerini (bakiniz yontem bdlimu) tanimlamak,

3. Sacaklanma kavramini olusturan farkli parametrelerin birarada yer aldigi Cografi
Bilgi Sistemleri (CBS) tabanli bir veritabani olusturmak, boyutlar arasindaki iliskiyi
analiz etmek Uzere Temel Bilegsenler Analizi (TBA) uygulamak ve sagaklanma
tiplerini gelistirmek Gzere K-Means Kimeleme yéntemini kullanmaktir.
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Arastirma Istanbul’'un sagaklanma alani olarak gosterilen, 1970 ve 1980 yillari
sonrasinda bogaz koéprulerinin de yapimiyla tarim, orman ve havza alanlarinda
yayllmanin gergeklestigi bir ilce olan Beykoz’da yuUrutulecektir.

Arastirma sonuglarinin sagaklanma literatirine hem kavramsal hem de
yontemsel agidan katki yapmasi hedeflenmektedir. Sagaklanma olgusu mikro ve makro
dlzeylerde ele alinarak sagaklanma tipolojisinin olusturulmasi éngérilmektedir.

SUMMARY

Problems such as losses in the agriculture and forestry lands, environmental
problems, increasing traffic density based on the question of urban sprawl in line with
housing boom in American cities in the years after World War |l is the subject of research.

Literature on wurban sprawl can be handled in three main clusters:
recommendations on how to resolve this issue regarding the causes and consequences
of sprawl and how to measure it. It is observed that especially in the third group of articles
explanations are based on comparing the metropolitan cities. Literature is based on more
macro-scale parameters (the whole metropolitan area), such as density and distribution
of business and labor, distances for workplace-housing...etc. This is pushing the
discussion of some micro-scale and detailed characteristics to the second plan. At this
point, Leed-ND and BREEAM-Communities Green Neighbourhood Assesment Systems
proposes compact development for urban sprawl problematic and some criterias which
are cosidered as the famework of this research.

Accordingly, this research project will focus on three issues which are not
mentioned enough in the literature. These are:

1. Analysing the relationship between urban sprawl and protection of
ecological values and propose a sprawl typology.

2. Identifiying the original / location-specific based determinants of urban
sprawl

3. Creating a database using GIS (Geographical Information Systems),

analysing the relation between the factors of sprawl using PCA and defining new
sprawl typology using K-Means.

The research will be conducted in Beykoz District, where a sprawl has occured in
agricultural, forest and watershed areas after 1970 and 1980 with the construction of
bosphorus bridges.

It is targeted that research results should contribute to the literature on urban
sprawl both in conceptual and methodological aspects. Determination of urban sprawl
typology is envisaged by examining the micro and macro levels of sprawl phenomenon.
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UZAY-ZAMAN-FREKANS G(")STERiMLER! ILE SENTI_ETiK ACIKLIK RADAR
GORUNTULERININ iSLENMESI

Yrd. Dog. Dr. Songiil ALBAYRAK
Doktora Ogrencisi Erkan USLU

Elektrik - Elektronik Fakdiltesi, Bilgisayar Mihendisligi Bolimdii

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2013-01-04

OZET

Sentetik aciklik radar goriintillerinde zaman-frekans bilesen analizi' (TFCA)
yonteminin iki boyutlu sinyaller Gzerine genellestiriimis seklinin uygulanmasi ile elde
edilecek keskin ve capraz terimsiz gdsterimler Uzerinde yerel filtreleme uygulanarak
goruntd iyilestirme, bilesen analizi ile goérintd siniflama islemlerinin  uygulanmasi
amaglanmaktadir.

Geligtirilecek ydntemin islem karmasikliginin mevcut uzamsal, sadece frekans
temelli, frekans-uzam temelli veya frekans-6lgek temelli yontemlere kiyasla daha yuksek
olmasi beklenmekte olup, siniflama basarisinin ise daha iyi olmasi beklenmektedir.

' Ozdemir AK. “Time—frequency component analyzer” Doctoral dissertation, Bilkent University, Ankara,
Turkey, 2003.

SUMMARY

Generalization of time-frequency component analysis method to two dimensional
synthetic aperture radar images hopefully will result in better local filtering, image
enhancement and classification of terrain and structures. Method to be implemented
compared to present spatial, only frequency dependent, frequency-scale dependent,
frequency-space dependent methods may result in higher computational complexity yet
better classification success.
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SES TELi DAMAR VE SEKIL OZELLIKLERiINi DEGERLENDIREREK SES TELI
PATOLOUJILERININ SINIFLANDIRILMASI

Yrd. Dog. Dr. M.EIif KARSLIGIL YAVUZ
Doktora Ogrencisi H. irem TURKMEN

Elektrik - Elektronik Fakdiltesi, Bilgisayar Mihendisligi Bolimdii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Ses telleri Uzerinde olusan nodl, polip, reinke éddemi gibi patolojiler nedeniyle,
ses tellerinin yapisi bozulmakta bu da ses kisiklidi, nefes alma gugligu gibi problemlere
sebebiyet vermektedir.

Ses teli patolojilerinin teshisi video laringostroboskop, direkt laringoskop gibi
medikal gérintuleme cihazlari ile alinan goéruntilerde ses tellerinin yapisal bozulmalarinin
ve ses teli titresimlerinin incelenmesi ile mimkin olmaktadir. Ancak tani subjektif bir
degerlendirme ile konuldugundan bazi vakalarda hekimden hekime farklilk
gOsterebilmektedir. Son yillarda ses telleri Gzerindeki patolojilerin kan damar yapilarini da
degistirdigini ortaya koyan tibbi ¢alismalarin yayinlanmasi ile, ses teli damar
olusumlarinin yardimci bir teshis metodu olarak kullaniimasi gindeme gelmistir.

Bu tez calismasinda direkt mikro laringoskop ve video laringostroboskop ile
alinan renkli géruntller goérintu isleme ve sekil tanima ydntemleri ile degderlendirilerek,
kan damarlarinda meydana gelen degisiklikler tespit edilecek ve bu degisikliklerin
patolojiler ile iligkisi nesnel olarak ortaya koyulacaktir. Elde edilen sonuglar ses tellerinin
sekilsel bozulmalari ile birlikte dederlendirilerek ses teli patolojilerinin siniflandirmasini
yapan 6zgun bir sistem tasarlanacak ve gergeklestirilecektir. Bu sistemin, hekime daha
erken ve net tani koymasi i¢in yardimci olmasi hedeflenmektedir.
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SUMMARY

Organic lesions such as polyp, nodule, and Reinke’s edema in the vocal folds
causes dyphonia and respiratory problems due to vocal fold malfunction.

The clinical diagnosis of voice pathologies is based on examination of vocal fold
vibrations and structural defect of the vocal folds with medical imaging devices such as
video laryngostroboscope and direct laryngoscope. However the subjective diagnoses
are error-prone and may vary between different physicians examining the same patient.
Visible vessels of vocal folds become an diagnostic aid for vocal fold pathologies by
publication of several researches which analyze the effects of vocal fold pathologies on
visual characteristics of blood vessels.

In this thesis study, defect of the vocal folds vessels in the images acquired
during routine direct micro-laryngoscopy and video laryngostroboscopy will be detected
by using image processing and patern recognition techniques and the relationship
between blood vessel defect and vocal fold pathologies will be presented objectively.

A novel system that classifies the laryngeal disorders by examining structural
defect of the vocal folds in conjunction with the relationship between visible vessels of
vocal folds and vocal fold pathologies will be designed and implemented. The objective of
this study is to aid the early and reliable diagnosis.
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OZET

Dairesel-yonla algilayict adlar icin kapsami alani problemi kapsamli olarak
incelenmigtir. Fakat, son yillarda, &zellikle ¢oklu ortam algilayici ad uygulamalarinin
artmasiyla, yonli algilayici aglardaki kapsama alani problemi dikkat ¢ekmistir. Yonlu
algilayici dagumler (YAD), Uzerlerinde tasidiklari kamera, kizil 6tesi ve ultrasonik
algilayicilarin karakteristikleri nedeniyle geleneksel dairesel yoénli algilayicilardan farkli
algilama modeline sahiptirler. Bu digimlerin belirli bir ydnde ¢alismalari, gorus agilarinin
dar olmasi, onlerindeki engellerden etkilenmeleri, yonli algilayici aglar icin kapsama
alani probleminin farkli tanimlanmasi/¢gézutlmesi ihtiyacini dogurmustur.

Yonlu algilayici aglarda, dzellikle rasgele dagitimlarda YAD’larin goras alanlarinin
ortismesi ya da engellerden dolay! kisitlanmasi, kapsama alaninin optimum dagitima
gore oldukga duslik kalmasina yol acar. Bu projede, rasgele dagitilan yoénla algilayici
adlarda, ilk dagitim sonrasi olusan disuk kapsama alani oraninin, YAD’larin dénebilme
(motility) ve hareket (mobility) yeteneklerinden faydalanarak azaltiimasi
hedeflenmektedir. Donebilme yeteneginin disik maliyeti, hareket yeteneginin ylksek
esnekliginin bir arada degerlendirildigi bir c6zUm tasarlanacaktir.
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SUMMARY

The coverage optimization problem has been examined thoroughly for omni-
directional sensor networks in the past decades. However, the coverage problem in
directional sensor networks (DSNs) has newly taken attraction, especially with the
increasing number of wireless multimedia sensor network (WMSN) applications.
Directional sensor nodes equipped with ultrasound, infrared, and video sensors differ
from traditional omni-directional sensor nodes with their unique characteristics, such as
angle of view (AoV), working direction and the line of sight (LoS) properties. Therefore,
DSN applications require specific solutions and techniques for coverage enhancement.

In randomly deployed directional sensor networks, there might occur overlapped
areas and occluded regions. Therefore, the coverage ratio might be far below from the
optimum deployment where nodes are placed manually. In this project, we aim at
designing and implementing an distributed self-organization algorithm which exploits both
motility and mobility to decrease the overlapping and occlusion. The key idea of the
proposed algorithm is to combine the low production and energy cost of motility capability
and the high flexibility of mobility capability.
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OZET

Ozduzenleyici Haritalar (SOM), egiticisiz-6grenmeye dayall bir Yapay Sinir Agi
algoritmasidir. Ozdlizenleyici haritalar ile yiiksek-boyutlu veride bulunan lineer olmayan
istatiksel iligkileri, duglk boyutlu (genellikle 2-boyutlu) érgisel sisteme yansitip verinin
analizi yapilabilmektedir.

Bu tez kapsaminda, OECD (Ekonomik Kalkinma ve isbirligi Orgti) tlkelerine ait
( iktisadi, sosyal, kulturel, enerji, egitim, bilim ve teknoloji vb. alanlardaki ¢alismalar
sonucu elde edilen) numerik veriler kullanilarak olusturulmasi planlanan ¢ok-boyutlu bir
veri kimesi ile galisiimasi 6ngérulmektedir. Olusturulan ¢ok-boyutlu veri kimesine, SOM
teknikleri ve yontemleri uygulanilarak, verinin iki ve Gg-boyutlu érgusel sistemler Gzerinde
analizinin gerceklestirimesi saglanmaktadir. Bu sekilde, mevcut Ulkelerin (yaklasik olarak
30 Ulke) sosyal, iktisadi ve kultirel yonden gelismiglikleri degerlendirilip, bu Ulkeler
hakkinda yorumlar yapilabilir. Yine tez kapsaminda, OECD veri kimesinin yanisira
bilinen veri havuzlarindan alinan yapay ve gercek veri kimeleri incelenecektir.

Ozduzenleyici haritalarin gérsellestiriimesi bu tezin asil ilgi alanidir. Dolayisiyla
bu calismada, gorsellestirme teknikleri, gesitli gorsellestirme yontemleri ele alinacaktir.
Bunlarin OECD veri kimesi ve secilen diger veri kimeleri Gzerindeki uygulamalari
verilecektir.

SOM algoritmasinin avantaj ve dezavantajlarini ortaya koymak icin ilgili
alanlardaki farkli vektdor nicemleme ve vektdr yansitim algoritmalari burada anlatilacak
olup, SOM algoritmasinin bu algoritmalar ile karsilastiriimasi saglanacak ve sonuglari
burada verilecektir. Her zaman problem olarak gorilen ‘kayip degerlerin Uzerinde
durulacak ve kayip degerlerin doldurulmasinda kullanilan farkl yaklasimlara burada
deginilecektir.

Ozduizenleyici haritalarin kullanim amaglarindan bir digeri de kiimeleme metotlari
ile veri kimelerindeki kimelerin ortaya cikartiimasidir. Cesitli veri kimeleri kullanilarak
SOM’un kiimeleme Uzerindeki basarisi (ya da basarisizligi) ortaya koyulacaktir.
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SUMMARY

A self-organizing map (abbreviated “SOM”, also “Self-organizing feature map” or
‘Kohonen map”) is a type of artificial neural network algorithm and based on
unsupervised learning. SOM is trained to produce a low-dimensional (typically two-
dimensional) lattice which is discretized representation of the input space of the training
samples. It is generally difficult to analyse high-dimensional data and make a comment
about that, so that visualizing low-dimensional views of high-dimensional data is very
useful.

The initial idea behind this thesis is applying the SOM algorithm to a dataset
which is composed of various specifications of OECD (Organisation for economic co-
operation and development) countries. We are planning to design a data set which is
made up of 30 countries and around 50 indicators, and which involves financial, social,
culturel, educational, science and technological and so on data. This thesis aims to
discuss what can be learned from the created data set with the help of self-organizing
map. At the end of the project, people can assess the levels of the development of the
existing countries. Besides created data set, we choose different data sets from various
data pools and analyse them.

The actual scope of this thesis is visualization of the self-organizing map, so that
here we present several visualization techniques and methods, and the applications of
these methods using created OECD data set will be presented.

Also, we mention other vector quantization and vector projection methods to
comparise SOM, and expose its advantages and disadvantages. And we will seek for
solutions to missing values and present examined ways for this problem.

Self organizing map is also considerably important in the name of clustering.
SOM can be used to reveal cluster structures in data sets and it is very efficient in this
issue. In this project, several graphical representations will be used to depict the general
structure and clustering of the data and get insight about the relationships among the
different variables. And we are planning to use different and various data sets to show the
success of SOM in clustering.
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TASARIMI VE UYGULAMASI
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OZET

Tim dinyada enerji talebinin giderek artmasi, bunun yaninda fosil kokenli
yakitlarin ise giderek azalmasi, alternatif ve yenilenebilir enerji kaynaklari ile ilgili
calismalara hiz kazandirmistir. Bunun yani sira fosil yakitlarin son derece olumsuz
cevresel etkileri de yenilenebilir enerji kaynaklari Uzerine yapilan ¢alismalarin énemini
daha da arttirmistir. Yenilenebilir enerji kaynaklarinin birgok avantajinin yaninda ¢6zim
bekleyen problemleri de bulunmaktadir. Bu problemler arasinda en dnemlilerinden biri de
rizgar, gunes gibi enerji kaynaklar ile elektrik enerjisi Uretiminin meteorolojik kosullara
dogrudan bagdimh olmasidir. Bu dezavantajin Ustesinden gelebilmek icin bahsi gecgen
yenilenebilir enerji kaynaklarinin, yedek bir gl¢ Unitesi ve enerji depolama elemanlari ile
birlikte kullanildigi hibrit sistemler 6nerilmektedir. Konvansiyonel uygulamalarda bahsi
gecen yenilenebilir enerji kaynaklarina paralel olarak batarya sistemleri sikga
kullanilmaktadir. Ancak kisa dmurla biylk boyutlu ve maliyetli batarya unitelerinin yerine
son zamanlardaki galismalarda bir elektrolizér Unitesi vasitasi ile yakit hdcresi (YH)
sistemlerinin  kullanilmasi Gzerine yogun arastirmalar yapilmaktadir. Bu sekilde
olusturulan hibrit bir sistem ile bir enerji tiketim merkezinin (evsel yukler, sanayi yUkleri,
telekominikasyon merkezlerinin yuk talepleri, vb.) glg ihtiyaci sebekeden bagimsiz bir
sekilde karsilanabilir. Bu sayede bahsi gegen sistemlerde fosil yakitlarin kullanimi ile
olusan olumsuz cevresel etkilerin 6nlne gegilebildigi gibi verim arttinrmi ve maliyet
azatlimi da elde edilebilir. Bu sekilde olusturulan hibrit sistemlerde ekonomik olma
kriterinin  de saglanmasi  acisindan sistem bilesenlerinin  optimum  sekilde
boyutlandiriimasi da biylk bir 6nem arz etmektedir.

Bu proje calismasi suresince (2 yil), uygun bir glg¢ bigimlendirme Unitesi
Uzerinden sebekeden bagimsiz evsel bir yuk icin gerekli gu¢ talebini karsilayan hibrit bir
yenilenebilir enerji sisteminin olusturulmasi amaglanmaktadir. Ruzgar/fotovoltaik/yakit
hicresi/elektrolizor Unitelerinden olusan bu hibrit sistem ile ilgili denemelerin 6ncelikle
simllasyon ortaminda, daha sonra da test platformunda deneysel olarak
gerceklestiriimesi hedeflenmektedir. Projenin uzun dénem hedefi ise elde edilen bu
tecribeler ile yenilenebilir enerji kaynaklarinin kullanildidi sistemlerin en verimli sekilde
kullanimina katki saglamaktir. Bu yonuyle proje agadida verilen yaklasim ve ydntemlerle
gercgeklestirilecektir:
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e Simulasyon ortaminda rizgar ve fotovoltaik sistemleri ile yakit hicresi,
elektrolizér ve batarya Uniteleri icin moduler yapida dinamik modeller meydana
getirilecektir. Bunun yani sira genel sistemde kullanilacak gig¢ bigimlendirme
Unitesine ait bir dinamik model de olusturulacaktir.

e Hibrit sistemin yUk olarak besleyecedi evsel uygulamaya ait guc talepleri g6z
onlnde bulundurularak bir yik modeli olusturulacaktir. Gelistirilen tim modeller
birbirlerine entegre hale getirilerek kurulacak test platformuna ait komple bir
dinamik model ortaya ¢ikarilacaktir.

e Sistem bilesenleri icin olusturulan dinamik modeller ve sistemin gug talebi g6z
ondnde bulundurularak optimum sistem boyutlandiriimasi icin bir algoritma
gelistirilecektir.

¢ Genel sisteme ait bir test platformu kurulacak ve ayri ayri testleri yapilacaktir.

o Test platformunda kullanilacak dénudsturiculer ile diger dlgim - karar verme -
kontrol etme yapilari igin gelistirilen gdbmull kontrol Unitesi tabanli gergek zamanli
kontrol sistemlerinin test platformuna adaptasyonu saglanarak testler
gercgeklestirilecektir.

e Simillasyon ortaminda tamamlanan hibrit sistem, kurulacak test platformunda
denenerek karsilastirmalar yapilacak ve sistemin verimliligi ve Turkiye
sartlarindaki uygulanabilirligi g6zlemlenecektir.

Test platformunun olusturulmasi birgok alternatif ¢dztim yéntemlerinin denenmesi
icin gereklidir. Hibrit sistem bilesenlerinin en uygun topolojide birlestiriimesi, ¢ikista
beslenecek olan evsel sistemin farkli durumlardaki yuk taleplerinin belirenmesi, hibrit
sistem igin optimum boyutlandirmanin saglanmasi ve sistem bilesenleri arasindaki yuk
paylasim algoritmalarinin gergeklestiriimesi Uzerinde detayl bir sekilde galigilarak ¢ézim
Uretilmesi gereken alanlardir. Ayrica, calismalarin test platformu Uzerinde yapilmasi
sayesinde sistem c¢ikisindaki evsel Unitelere ait elektriksel ve mekanik aksamlar ile ilgili
analizlerin yapilmasina ve duzeneklerin kurulmasina ihtiyag kalmadan, amaglanan konu
olan hibrit sistem boyut optimizasyonu ve enerji yonetimi Gzerinde yogunlasilabilecektir.
Bu test platformunun kullaniimasi, proje ekibine kullanilacak donanim igin alan ve hacim
esnekligi saglayacaktir.

Proje teorik calismalariyla, bilgi birikimine ve literatire, deneysel ¢alismalar ile
hibrit enerji sistemlerinin gelisimine ve yayginlasmasina ve genel itibariyle egitime énemli
bir katki saglayacaktir. Bir diger alti ¢iziimesi gereken nokta da bu projenin, yenilenebilir
enerji bazl hibrit sistemlerin gelistiriimesinde Ulkemizin 6ncl bir rol Gstlenmesine ve uzun
vadede ekonomimize dnemli bir katki saglama potansiyeline sahip olmasidir.

SUMMARY

The increase in energy demand in the whole world as well as the rapid depletion
of fossil fuels has given increase to the studies on alternative and renewable energy
sources. Besides, the growing concerns of the negative environmental effects of fossil
fuels have provided a growing importance of the studies on renewable sources of energy.
There are many advantages of renewable energy sources, however there are some
problems to be solved in the renewable energy issue.
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One of the most important drawbacks of renewable energy options such as wind,
solar, etc., is their unpredictable nature and dependence on weather and climatic
changes. Thus, in order to overcome this problem and satisfy the load demand in all
conditions, hybrid energy systems have been implemented that combine the renewable
energy sources with energy storage (or “back-up”) units. Traditionally, batteries have
been used in this regard [2,3]. However, due to the size and cost problems of battery
systems, the usa of fuel cell technology as back-up unit through an electrolyzer system is
recommended in recent studies. Such a hybrid system can be used to provide power to
energy consumption centers (residentisl loads, industrial loads, the demand of
telecommunication systems, etc.) without grid connection. Thus, the negative impacts of
the use of fossil fuels in such systems can be prevented and efficiency improvement and
cost reduction can be obtained. The optimum sizing of such hybrid systems shows great
importance in terms of obtaining minimum cost.

In the concept of this project (2 years), it is aimed to obtain a stand alone hybrid
system for supplying the power demand of a residential system. The mentioned hybrid
system consisting of wind turbine/photovoltaic/fuel cell/electrolyzer/battery units will be
evaluated in the simulation environment in the first part of the project. Then experimental
studies of the mentioned system will be conducted on a test platform. The long term aim
of the project is to provide contributions to the efficient use of hybrid renewable energy
systems. With respect to this, the project will be realized with the following steps:

e Modular dynamic models of wind turbine, photovoltaic panel, fuel cell, electrolyzer
and battery units will be developed in the simulation environment. Besides, a
dynamic model of the power conditioning unit for use in the hybrid system will be
obtained.

¢ The load demand of the residential unit will be realized. All the developed models
will be integrated and an overall model of the hybrid system will be obtained.

¢ An algorithm for optimum sizing of the hybrid system will be realized considering
the developed models and the load demand.

o A test platform will be realized and separate tests will be conducted.

¢ Measurement, decision and control structures for use in the test platform will be
adapted in the real time embedded control unit.

o The performance of the hybrid system that has been considered in the simulation
environment will be investigated in the test platform and the applicability of the
mentioned system in Turkey condition will be evaluated.

Several alternative solution methods should be tried in the test platform
construction. Combination of hybrid system components in the most suitable topology,
determination of power demand of the output residential unit, optimum sizing of the hybrid
system and providing the load sharing between the hybrid system components are
important areas that need detailed studies for providing solutions. Besides, with the use
of the test platform, without the need of constructing and analyzing the mechanical and
electrical components of residential systems, the studies can be focused on the main
target as hybrid system optimum sizing and energy management. The construction of this
test platform will provide flexibility to project researchers.

The proposed project has potential to make contributions to knowledge and
literature on energy systems with theoretical studies, to the development and widespread
use of hybrid systems with experimental studies and generally to education. Another
important point is that the project can make help for our country to obtain a leading
position in energy based hybrid systems.
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OZET

Son yillarda fosil yakit kaynaklarinin tikenmeye baglamasiyla birlikte mevcut
enerji Uretiminde yenilenebilir enerji kaynaklarinin énemi gittikce artmaktadir. Bu enerji
kaynaklari igerisinde rlizgar enerjisi temiz, surdurulebilir ve diger kaynaklara gore daha az
maliyetli olmasi nedeniyle 6n plana ¢ikmaktadir. Ancak riizgardan elde edilen enerjinin
rizgar hizina bagl olarak surekli degisimi, sebekelerde Uretim/tiketim dengesizligine
neden olabilmektedir. Bu dengesizlik sonucunda ortaya cikabilecek olan gerilim ve
frekans degisimi gibi blylk sorunlarin dntine gecebilmek icin sebekedeki elektrik Gretimi
ve tuketimi arasindaki denge surekli olarak korunmalidir.

Ruzgar turbinlerindeki enerji Uretimi rizgar hizinin dogrudan bir fonksiyonudur ve
klasik Uretim sistemlerinden farkli olarak Uretim/tiketim dengesi ayari kolaylikla
yapilamamaktadir. Ancak iletim Sistemi igletmecileri (Transmission System Operators,
TSO'lar), elektrik dretimi ile tlketimi arasindaki dengeyi yonetebilmek icin Uretim
araclarinin kullanimini, yuk profillerine cevap verecek sekilde énceden planlamaktadirlar.
Bu nedenle spot piyasalarda katilimcilar belirli bir Gretim maliyetindeki enerji miktarlarini
en az bir gun 6nceden Onermektedirler. Bu yuzden Avrupa’daki birgok sirket, ruzgar
enerjisi tahmin modelleri ile ¢galismaktadir. Burada rlizgar enerjisinin tahmin edilebilmesi
ekonomik agidan oldukga 6nemlidir. Aksi halde yanlis bildirimler sonucunda eksik veya
fazla enerji igin cezalar édenmesi gerekmektedir. Ulkemizde su an bu sekilde gelismisg bir
spot piyasa bulunmamaktadir. Ancak toplam rizgar guctnin 2010 yilinda 1000 MW’
astigi dusundlirse bodyle bir dizenlemeye ihtiyag duyulacagi aciktir. Ayrica piyasaya
katihmin diginda, rizgar ve klasik santrallerin Uretiminin optimal olarak kombine
isletiminde veya bazi enerji depolama sistemleri ile birlikte rizgarin kullaniminda, rizgar
enerjisi tahminlerinden faydalanilabilir.

Ruzgar enerjisi tahminleri icin genellikle bir veya birka¢ noktadan alinmis olan
rizgar hizi ve yénu dlgimleri kullanilir. Ancak rizgar yerel bir karakteristik oldugundan ve
Olcimleri yiksek bir maliyetle oldukga uzun sureleri gerektirdiginden, élgiimler arasinda
enterpolasyon yaparak istenen boélgenin rizgar degerlerini elde edebilmek igin modellere
ihtiyag duyulur. Bu modellerden istatistiksel yontemler tabanli olanlar kisa slrelerde
oldukga iyi sonuglar vermektedirler, ancak daha uzun tahmin sireleri igin mutlaka fiziksel
yontemlerden faydalanmak gerekmektedir. Fiziksel ydontemler, rizgar ciftligi icerisindeki
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ve cgevresindeki riizgar akisinin tanimi Uzerine odaklanirlar. Fiziksel yontemlerde en iyi
tahmin dogrulugu igin puruzlilik, engeller, orografi gibi ¢ok sayida fiziksel 6zellik g6z
ondne alinmaktadir. Bir alanin purizItlugad, icerdigi puruzltlige neden olan elemanlarin
(bitki ortasu, yerlesim yerleri, toprak ve su yuzeyleri dahil) boyutlari ve dagilimlari
tarafindan belirlendiginden, plrtzlUlik uzunlugu sabit degildir; bitki drttistinin uzunlugu,
yapraklarin durumu, kar kalinhdi vb. gibi etkenlerle degisir. Binalar, agaglar vb. engeller
de rizgar hizinin azalmasina neden olurlar. Engellerin modellenmesinde ydnlerin,
pozisyonlarin ve her bir engelin gdzenekliliginin dnemi bulunmaktadir. Orografi terimi ise
arazilerin yukseklik degisimlerinin tanimi olarak adlandirilir ve ¢ogu topografik haritada
arazi yuzeyinin es yukseklik (izohips) egrileri ile tanimlanir. Rizgar tepelerde,
ucurumlarda ve dik kayaliklarda hizlanirken dag eteklerinde ve vadilerde yavaslayacaktir.

Ruzgar ciftligini ¢evreleyen arazideki yulzey purGzliluk sartlarinin, fiziksel
cografyanin ve arazi bilgisinin sonucu olan akis degdisimleri, bir rizgar kaynagdi
degerlendirme yazilimi ile modellenir. Bu yazilimlarda ylzey purizIUliga, yerel engeller
ve arazi bilgisi belirli bir bélgenin dijital veya taranmis haritasi tGzerine eklenerek bélgenin
ekran Uzerinde bir gorsel temsili olusturulur. Ayrica rlzgar tdrbinleri icin en uygun
bélgelerin segilmesi, ses seviyeleri ve gorsel etki gibi tdrbinlerin neden olabilecegi
cevresel etkilerin en aza indirilmesi ve turbinlerin enerji Uretimlerinin ekonomik kisitlar géz
ondne alinarak optimize edilmesi de saglanabilir. Rizgar tahmininde kullanilan en énemli
yazilimlar; WAsP (Risg, Danimarka), WindPRO (EMD, Danimarka), WindFarm (Resoft,
ingiltere), WindFarmer (Garrad Hassan and Partners, ingiltere) ve Gen Turbine (GEN,
Hollanda) olarak siralanabilir. Bu yazilimlar icinde ginimuzde en ¢ok kullanilan WAsP
(Rbzgar Atlasi Uygulama ve Analiz Programi) ve WindPRO tahmin araclaridir. Bu araglar
rizgar iklimini ve ruzgar turbinlerinin gicinu tahmin etmeye yarayan yazilimlardir ve
karmasik bir arazi akis modeli ile purGzlulik ve yerel engel modellerini icerirler. Rlzgar
veri analizi, harita dizenlenmesi/dijital hale getirilmesi, ruzgar atlasi dretimi, rizgar iklimi
tahmini, rizgar tlrbin generatorlerinin gu¢ Uretimi, turbinlerin mikro konuslandiriimasi,
ruzgar ciftligi Uretimi tahmini, rizgar ciftligi verimliligi ve rizgar kaynagi haritalandirmasi
bu programlarin sahip oldugu 6zelliklerden bazilandir.

Bu proje calismasi suresince (1 yil), bahsi gecen rlizgar kaynagi degerlendirme
yazilimlari (WasP ve WindPRO) kullanilarak tezin konusu olan istatistiksel yontemlerin
tahmin slrelerinin uzatilabilmesi ve Ozellikle karmasik yapiya sahip arazilerde tahmin
dogrulugunun arttirilabilmesi amaglanmaktadir. Boylece bu tahminler, Avrupa’da etkin bir
sekilde kullanilan ve ileride Ulkemizde de gegilmesi muhtemel olan spot piyasa
sisteminde kullanilabilecek verilere donustirilebilecektir. Ayrica bu yazilimlar sayesinde,
rizgar enerjisi tahminleri ile birlikte bu enerjiyi Uretecek olan rizgar ciftliklerinin verimleri,
optimum dizaynlari ve c¢evresel etkileri de hesaplanabilecektir. Bu sayede teorik
calismalarla literatlre bir katki saglanirken, gercek verilerin kullaniimasiyla da tlkemizde
yenilenebilir bir enerji kaynadi olan rizgar enerjisinden daha fazla faydalanabilme
olanaklari incelenecektir.
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SUMMARY

The importance of renewable energy sources has increased gradually on the
present energy production while the supply of fossil fuels began to run out of late years.
Among these renewable energy sources, wind energy comes into prominence owing to it
is a clean, sustainable and cost-effective energy. However, the continuous variation of
the energy captured from wind according to wind speed may cause
production/consumption imbalances in grids. The balance between production and
consumption has to be sustained in order to prevent the problems such as voltage and
frequency variations caused by the imbalances.

The energy production of wind turbines is a direct function of wind speed and the
production/consumption balance cannot be provided easily in contrast to conventional
generation systems. However, the Transmission System Operators (TSO) schedule in
advance the use of production means in order to manage the balance between
production and consumption so that they respond to load profiles. Therefore the
participants propose quantities of energy at least one day before in spot markets at a
given production cost. Thus many organizations in Europe research on wind energy
prediction models. The prediction of wind energy is considerably important from the
economical point of view. Otherwise penalties have to be paid depending on the energy
lacks and surplus. In turkey, a sophisticated spot market does not exist at present.
However it is clear that a regulation will be needed regarding that the total wind power
exceeded 1000 MW at the end of 2010. Also except for participating spot market, wind
energy predictions can be utilized in optimization of the scheduling of conventional plants
or use of wind energy with energy storage systems.

In order to use in wind energy predictions, wind speed and direction
measurements which are generally taken from one or a few points are used. However
some models are needed in order to obtain the wind speeds in desired regions
interpolating the measurements due to fact that wind is a local characteristic and the
related measurements are expensive and time-consuming. Among these models, the
statistical method based models give relatively good results, however physical methods
have to be involved for longer prediction models. Physical methods focus on the definition
of the wind flow in and around wind farm. In physical methods, many physical
characteristic such as roughness, obstacles and orography are taken into account for
better prediction accuracy.

Since the roughness of an area is determined by the size and distribution of the
roughness elements (including vegetation, built-up areas, soil and water surfaces), the
roughness length is not constant; but changes with growth of vegetation, foliation and
snow cover and so on. Also obstacles such as buildings, trees cause wind speed to slow
down. The direction, position and porosity of obstacles have importance while modelling
obstacles. The last term orography refers to the description of the height variations of the
terrain and described in most topographical maps by the height contour lines of the
terrain surface. Near the summit or the crest of hills, cliffs, ridges and escarpments, the
wind will accelerate while near the foot and in valleys it will decelerate. The flow
variations caused by the surface roughness, physical geography and terrain data in the
vicinity of wind farm is modelled with wind resource assessment software. As appending
surface roughness, local obstacles and topography on a digital or scanned map of the
proposed site, a near exact representation of the site can be visualized on screen in this
software. Also the processes of determining the most suitable site for a wind farm,
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minimizing the environmental effects of wind turbines such as noise levels and visual
impact and optimizing the energy production of turbines regarding the economical
constraints can be provided. The most important software in wind prediction can be
ranked as follows: WAsP (Risg, Denmark), WindPRO (EMD, Denmark), WindFarm
(Resoft, England), WindFarmer (Garrad Hassan and Partners, England) and Gen Turbine
(GEN, Holland). Among these software, WAsP (Wind Atlas Analysis and Application
Program) and WindPRO are the most common tools today. The tools are for predicting
wind climate and power of wind turbines and the programs include a complex terrain flow
model, a roughness and a sheltering obstacle model. The package provides wind data
analysis, map editing / digitization, wind atlas generation, wind climate estimation, power
production of WTG, micro-siting of turbines, wind farm production, wind farm efficiency
and wind resource mapping.

In the concept of this project (1 year), it is aimed to extend the prediction horizon
of statistical methods which is the subject of the thesis while utilizing the wind resource
assessment software (WAsP and WindPRO) and to increase the prediction accuracy,
particularly in complex terrains. Hence the predictions can be converted to the data which
can be utilized in spot market system which is used effectively in Europe and is likely to
be adopted in the future by our country. Also thanks to the software, efficiency, optimum
designs and environmental effects of wind turbines will be able to be calculated as well as
wind energy predictions. Thus contributions will be made to literature by means of
theoretical studies and furthermore the possibilities of exploiting the wind resource will be
investigated in our country.

271



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-04-02-GEP01

3 KW GUCUNDE PFC VE YUMUSAK ANAHTARLAMALI BiR ENDUKSIYON
OCAGININ GERGEKLESTIRILMESI

Dr. Burak AKIN
Yrd. Dog. Dr. ismail AKSOY, Ars. Gér. Erdem AKBOY

Elektrik - Elektronik Fakliltesi, Elektrik Miihendisligi Bélimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Endusiyonla isitma (IH) sistemleri son 20 yilda gelisme kaydetmis ve gerek
endustride gerekse dusuk gugli mutfak ocaklarinda kullaniimistir. Endiksiyon ocaklarinin
ankastre olarak Uretilmesi, dogalgazdan sonra en ucuz enerji tiketimine sahip, temiz,
glvenilir, sik ve verimli olmasi ona olan ilgiyi arttirmistir. Enduksiyon ocaklarinin ¢alisma
prensibi, sebekenin dogrultulmasi ardindan elde edilen DC bara geriliminin yarim ya da
tam kopri inverterler ile bir rezonans olusturmasi ile sadlanir. inverter gikigina rezonansla
aktarilan enerji, burada 6zel sarilmis endiktansta girdap (eddy) akimlari olusturur ve
ocagin yuzeyindeki metal ylike enerji aktarir. Endiksiyonla i1sitma sistemleri, olusan
yiuksek rezonans akimlarindan dolayl sebekeden yiksek harmonikli akim g¢ekerek
sebekeyi kirletir ve toplam akim harmonik bozulma degerini (THD;) yukseltir.

Sebekeyi bozan harmonikli akimlarin degerini disurmek ve sebekeden birim glg¢
faktorli bir akim ¢ekmek icin gug¢ faktéri dizeltme (PFC) devreleri gelistiriimistir. Bu
devrelerin iyi bir kontrol yapabilmesi igin ylUksek frekanslarda galismasi gerekmektedir.
Ancak yuksek anahtarlama frekansi dénlstirtca sistemlerdeki gu¢ elemanlarinda yiksek
anahtarlama kayiplarina yol agar ve sistemin verimini dustrlr. YUksek frekansta ylksek
verimin elde edilebilmesi icin yumusak anahtarlama teknikleri ortaya ¢ikmis ve bir¢cok
alanda uygulanmistir. Gelistirlen yumusak anahtarlama ve PFC teknikleri bir araya
getirilerek enduksiyonla isitma sistemlerine de uygulanmistir.

PFC ve yumusak anahtarlama teknikleri dahil olmak Uzere pek ¢ok enduksiyonla
Isitma sistemi gerek teorik gerekse uygulamali olarak gergeklestiriimistir [1-27]. Bu
sistemlerde ya farkl topolojiler, ya farkli kontrol teknikleri ya da yumusak anahtarlama ve
PFC teknikleri bir arada kullanilarak gerek verim gerekse gu¢ faktori degerleri
yukseltiimeye ve harmonik degerleri dusurilmeye caligiimigtir.

Evlerde endiksiyon ocaklarinda kullanilmak Uzere Uretilmis disik gucla
dénasturacilerde, uygulamaya yonelik farkh topolojiler ya da kontrol algoritmalari tercih
edilmistir [5, 6, 9-12, 14-16, 18-21, 24-26]. Genel olarak pasif yumusak anahtarlama
teknikleri kullaniimig ve PFC ilaveten girise eklenmistir. Bazi yayinlarda ise inverter sabit
bir DC kaynaktan beslenmigtir [1-4, 7, 8, 13, 17, 22, 23, 27]. Son yillarda yayinlanan seri
rezonansli ¢ok cikish inverter topolojisi ile tek kaynaktan birgok endiksiyon bobinini
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besleyen sistemler (aktif ylzeyli endiksiyonla 1sitma ) dikkat cekmektedir [25, 26].

Kontrol teknikleri incelendiginde, ¢ikis glicu ayari frekans kontroll, darbe frekans
modu (PFM), darbe genislik modu (PWM), darbe yogunluk modu (PDM), asimetrik gerilim
iptali teknigi (AVC) kullanilarak kontrol edilebilir. Bu teknikler arasinda en kolay olani
frekans kontroll ile ¢ikis glctnin ayaridir. Genellikle 20-100 kHz aralidinda inverterin
anahtarlama frekansi degistirilerek ¢ikisa aktarilan guc¢ kontrol edilir. Ancak, c¢ikisa
aktarilan glcin degisken anahtarlama frekans ile kontroli gerek elektromanyetik
gurdltindn (EMI), gerekse akustik guraltindn filtrelenmesini zorlastirir. Yapilan literatlr
calismalarinda sabit anahtarlama frekansinin inverterin kontrolinde daha iyi sonuclar
verdigi gdzlenmistir [10, 14].

Literatlrdeki calismalar genellikle 1 kW glcinden kig¢ik deneysel amagcli olup, 3
kW glclinde tek fazdan beslenen PFC ve yumusak anahtarlamali (SS-PFC) seri
rezonansli yuksek verim ve duglk harmonikli bir endiksiyon ocagi igin detayli bir galisma
yaplimamistir.

Gelistirilecek PFC ve yumusak anahtarlamali seri rezonans devreli endiksiyon
ocagl 3 kW glcinde, PF> 0.99, THD< %5 ve n> 0.97 degerlerine sahip olacagindan
endiksiyonla isitma sistemleri igcin blylk énem arz edecektir. Endiksiyon ocaginin
sebekeyi kirletmeyip distk harmonikli sinlizoidal bir akim gekecegdi gibi, maksimum verim
ile endlksiyon bobinini ve dolayisi ile yukd hizli ve verimli bir sekilde besleyeceginden
literatlrdeki bu agigi kapatacagi dustiniimektedir.
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SUMMARY

Induction heating (IH) systems development in the last 20 years and have
developed both in the industry and also low-power cookers used in the kitchen. Induction
cookers are as built-in production, second cheapest after than natural gas, clean, reliable,
stylish and popular. For induction cookers operating principle, line AC voltage is
converted to a DC bus voltage then added with a half or full bridge inverters resonance
energy is provided. Resonance energy is transferred to the inverter output by eddy
currents of the inductance, to the metal load on the surface of cooker. Induction heating
systems, because of high harmonic current pulling from network that pollute the network
and the value of total current harmonic distortion (THD;) increases.

To reduce harmonic currents which distort the network, power factor correction
(PFC) circuits have been developed. To make a good control of these circuits, PFC must
work at high frequencies. However, power devices with high switching frequency leads to
high switching losses and reduces the efficiency of the system. High frequency with soft
switching techniques have emerged to achieve high efficiency and applied in many areas.
Soft-switching PFC techniques, bringing together developed and applied to induction
heating systems.

PFC and soft switching techniques, including induction heating system, both
theoretical and practical prototypes have been realized [1-27]. In these systems, different
topologies, or different control techniques or a combination of techniques using soft-
switching and PFC efficiency and power factor values of both elevated and harmonic
values were tried to reduce.

Induction cookers for use in homes made of low-power converters. New
topologies or different control algorithms have been suggested [5, 6, 9-12, 14-16, 18-21,
24-26]. In general, passive soft switching techniques are used and added in addition to
the PFC. In some publications, inverters are fed by a constant DC source [1-4, 7, 8, 13,
17, 22, 23, 27]. In recent years, many series resonance inverter topologies have been
published with a single source that feeds several induction coil systems (active surface
induction heating) draws attention [25, 26].

When the control techniques are examined, the output power setting can be
controlled using, frequency control, the pulse frequency mode (PFM), pulse width mode
(PWM), pulse density mode (PDM) and the asymmetric voltage cancellation technique
(AVC). One of the most easy output power control is the frequency control. Generally, the
output power is controlled by changing the range of 20-100 kHz switching frequency of
the inverter. However, to control the output transmitted power with variable switching
frequency causes electromagnetic noise (EMI) and acoustic noise and this is so difficult
to be filtered. The constant switching frequency control of the inverter has better results in
literature [10, 14].

Usually experimental studies in the literature are for the power of 1 kW, however
there is no further investigation for 3 kW single-phase soft-switched series resonant PFC
(SS-PFC) induction cooker with high efficiency and low harmonic.

Soft-switching series resonant PFC induction cooker will be developed with 3 kW,
PF> 0.99, THD; <5% and n> 0.97 values and it will have great importance for induction
heating systems. A low harmonic sinusoidal current will not distort the network. Because
induction cooker will feed the output load quickly and efficiently, this prototype will cover
this gap in the literature.
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OZET

Eksenel akil srekli miknatisli motorlar yapilarindan kaynaklanan avantajlarindan
dolay! son vyillarda lizerine galismalar yapilan énemli bir konu haline gelmistir. Ozellikle
NdFeB ve SmCo gibi yiksek manyetik aki saglayan miknatislarin bulunmasi ve Uretim
maliyetlerindeki dismeler 1980’lerden itibaren surekli miknatisli motorlarin gelisimine
yardimci olmustur. Eksenel akili strekli miknatisli disk motorlari, askeri cihazlar, elektrikli
otomobiller gibi birgcok uygulamada yuksek verim, disuk kayiplar, ki¢ik hacim ve agirlik,
yuksek gl¢ ve moment yogunlugu ile yuiksek agirlikkmoment orani gibi avantajlar
nedeniyle ginimuzde sik¢a kullanilan bir motor tiri haline gelmistir.

Sirekli miknatisli motorlarin performansi ¢ikis momentinin kalitesi ile dogrudan
orantilidir ve motorun tasarimi sirasinda moment kalitesine 6zen gdsterilmelidir. Sistem
eylemsizliginin blyUk oldugu uygulamalarda bu ciddi bir sorun olusturmayabilir ancak
diger uygulamalarda moment dalgalanmasinin etkisi motor performansina direkt olarak
yansir. Sdrekli miknatisli motorlarda moment dalgalanmalarinin  bircok kaynagdi
mevcuttur. Bunlar arasinda vuruntu momenti ilk siralarda yer almaktadir. Dolayisiyla
moment dalgalanmasinin en énemli nedeni olan ve motorlarda yiksek hareket kabiliyetini
azaltan vuruntu momentinin en aza indirilmesi birgok uygulama igin kritik bir sorun
olusturmaktadir.

Literatlr incelendigine radyel akili surekli miknatish (RASM) motorlara vuruntu
momentini azaltmak icin stator oluklarina ya da miknatislara edim verilmesi, miknatislara
Ozel sekiller verilmesi ve kaydiriimasi, yardimci oluklarin ya da dislerin kullaniimasi,
miknatis kutbunun optimizasyonu, kesirli sargilarin kullaniimasi gibi bircok teknik
uygulanmistir. Bu tekniklerin bazilari direkt olarak eksenel akili strekli miknatisli (EASM)
motorlara uygulanabilir. Fakat bu tekniklerin EASM motorlara maliyet ydoninden etkisi
buyuktur. Literatirde EASM motorlarda stator tarafinda vuruntuyu azaltici énemli
calismalar teklif edilmesine ragmen bu yapidaki motorlar, hem Uretim zorlugu hemde
yuksek maliyeti nedeniyle endustriyel alanda kendine yer bulamamistir.
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Bu nedenle calismamizda; Uretim kolayligi ve Uretim maliyetinin dusurdlmesine
oncelik verilerek EASM motorlara uygulanabilir ve endustriyel uygulamalarda kabul
edilebilir sinir olan %2-5 seviyelerine indiriimis vuruntu momenti azaltici teknikler
literatlre kazandirilacaktir. Bu degerler, rotor tarafindan miknatis tzerinde yapilabilecek
degisikliklerle beraber, maliyeti arttirmayacak acik oluk yapisinda stator kullanilip,
statorda yardimci oluk ve oluk kaydirma tekniklerinin ilave edilmesiyle saglanacaktir.
Ayrica literatlre sunulan vuruntu momenti minimizasyon tekniklerinin etkilerinin genellikle
simulasyonlarla gosterildigi, vuruntu momenti testlerinin yapilmasinin zorlugu nedeniyle
karsilastirimal analizlerinin yapiimadidi gérulmustir. Projemiz prototipi Uretilen motorun
kontrolU vektor acilarini kullanarak periyot hesabi yapan yeni bir algortima kullanilarak da
Ozellestirilecektir. Dolayisiyla similasyon sonugalrinin gergek degerelrle dogrulanamsi da
saglanacaktir.

Belirtilen amaca uygun vuruntu momentinin minimizasyon teknikleri detayl
sekilde incelenecek, sadece EASM motorlara 6zgu yeni teknikler énerilecek ve 3 boyutlu
sonlu elemanlar analizi (3D FEA) kullanilarak bu tekniklerin etkinligi arastirilacaktir. Daha
sonra vuruntu momentini endUstride kabul edilebilir bir seviyeye indirecek motor yapisi
teklif edilip yine bu makinaya 6zgu kontrol yontemleri kullanarak yapilan calismalar
deneyler olarak dogrulanacaktir.

Literatire sunulacak c¢alisamamiza 6zguin tekniklerin vuruntu momentine,
moment dalgalanmasina ve zit EMK ya etkileri 3 boyutlu sonlu elemanlar (3D FEA)
yontemi kullanilarak ayri ayri analiz edilecektir. Sonuglar EASM referans motor ile
karsilastinilacak ve prototip Uretimi yapilacaktir. Prototipi Uretilen motorun bilgisayar
benzetimleri ile alinan sonuglari, gercek degerler ile analiz etmek ve dogrulamak igin
Universitemiz blnyesindeki laboratuarimizda kurulacak olan “Sirekli Miknatisli Motorun
Vuruntu Momenti Olgme Sistemi” kullanilacaktir.
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SUMMARY

In recent years, axial flux permanent magnet motors became an important
subject that studied a lot because of the advantages come from the structure. Especially
discovery of magnets such as NdFeB and SmCo that provide high magnetic flux and
decrease of manufacturing cost, assist the developmant of permanent magnet motors
since 1980s. In quite a few applications such as axial flux permanent magnet disc motors,
military equipments, electric cars became a frequently used motor type because of
advantages come from high efficiency, low losses, small volume and weight, high power
and moment density and high weight/moment ratio. Performance of permanent magnet
motors is directly proportional with quality of output moment and moment quality has to
be considered important while designing the motor. In applications that have high inertia
of system it is not likely a big problem but in other applications torque ripple directly
effects the motor performance. There are a lot of torque ripple supply for permanent
magnet motors. Cogging torque is takes place near the top among these. Therefore
decreasing the cogging torque to the minimum is a critical problem in many applications
because of it's the biggest reason of torque ripple and it decreases the high motion
capability of motors. When literature is examined, it can be seen that a lot techniques are
implemented such as sloping stator slots or magnets, giving special shapes to magnets
and sliding, using auxiliary slots or teeth, optimizing the magnet pole, using fractional
slots in order to decrease the cogging torque of radial flux permanent magnet (RFPM)
motors. Some of these techniques can be directly implemented to axial flux permanent
magnet (AFPM) motors. But these techniques have a big effect on AFPM motor cost. In
literature although some important works are proposed in order to decrease the cogging
at the stator part of AFPM motors, these Works could not find any place in industry
because of the manufacturing difficulty and high cost. Therefore in this study; giving
priority to manufacturing simplicity and decrease of manufacturing cost, new techniques
are going to bring to literature that applicable to AFPM motors and decreasing the
cogging torque from %2-5 levels acceptable in industrial applications. These values are
going to be provided with the changes on magnet made by stator, usage of open slot
structured stator that does not increase the cost and making addition of auxiliary slot and
sliding slote techniques. Besides, the proposed cogging torque minimisation techniques’
effects are usually demonstrated with simulation, because of the difficulty of cogging
torque tests, compared analyses are not done. This project is gonig to be specialized with
a new algorithm that calculating the period using the prototype motor’s control vector
angles. Therefore, simulation results can be confirmed with real values.

According to stated aim cogging minimisation techniques are going to be
examined in detail, new techniques are going to be proposed only for AFPM motors and
effects of these techniques are going to be compared using 3 dimensional finite
elements analyse (3D FEA). After that a motor structure is going to be proposed that
decrease the cogging torque to acceptable level by industry and control techniques
developed for this same motor are going to be confirmed by tests.

The effects of techniques belong to proposed study on cogging torque, torque
ripple and back EMF are going to be analyzed separately using 3 dimensional finite
elements (3D FEA) method. Results are going to be compared with AFPM referance
motor and prototype will be manufactured. “Permanent Magnet Motor Cogging Torque
Measuring System” is going to be established in university laboratory and used in order to
analyse and confirm the prototype motors’ simulation results with real values.
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BAGLANTILI ANTEN DIZILERININ GENiS BANT UYGULAMALARI iCiN ANALizi VE
TASARIMI

Ars. Gor. Dr. Fikret TOKAN
Yrd. Dog. Dr. Nurhan TURKER TOKAN

Elektrik - Elektronik Fakdiltesi, Elektronik ve Haberlesme Miihendisligi Bolimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Ozellikle askeri alanda ultra genis bantli anten tasarimi talebinin artmasiyla
birlikte bu alandaki ¢calismalar da son yillarda hiz kazanmistir. Ultra genis bantli bir radar
(UWB- Radar) genis bir izgeye (spectrum) sahip sinyalleri geleneksel radarlara gére ¢ok
daha kiglk darbe giicu kullanarak génderebilir. Yollanan bu sinyallerin glicti érnegin, bir
sa¢ kurutma makinesi gibi bir ev gerecinin yaymasina izin verilen parazit gucu
seviyesinden bile daha azdir. Cogu darbe Uretecleri 1 ns den daha kisa sureli oldukga dar
darbeler kullanirlar. Ayni zamanda, bu radarlarin ¢ok genis bir frekans bandinda ¢ok
dusik bir geri dénus kaybi ile galisabilmesi sebebiyle diisman tarafindan algilanmalari da
oldukga zordur.

GunUmuUzde ultra genis bantta calisabilecek ayni zamanda oldukg¢a genis bélgede
huzme 6zellikleri bozulmadan aktif elektronik tarama yapabilecek anten dizisi konsepti
olarak en cok umut vadeden anten dizisi baglantili dizilerdir (Connected Arrays) [1].
Onerilen projenin de temel amaci, ultra genis bantta ¢alisabilecek ayni zamanda oldukca
genis bdlgede huzme 6zellikleri bozulmadan aktif elektronik tarama yapabilecek baglantili
dipol ve slot dizilerinin analizlerinin ve tasarimlarinin gercgeklestiriimesidir.

Olusturulacak cesitli elektriksel uzunluktaki dogrusal veya dizlemsel baglantili
dizilerin analizleri CST (Computer Simulation Technology) tam-dalga benzetim program
kullanilarak gergeklestirilecektir. Ayrica, analiz sonuglarindan yola c¢ikarak istenilen
frekans bandinda c¢alisabilecek baglantili dipol ve slot antenlerin tasarlanmasi
hedeflenmektedir.

Referanslar:

[1] A. Neto, D. Cavallo, G. Gerini, G. Toso, "Scanning Performances of Wide Band Connected Arrays in the
Presence of a Backing Reflector”, IEEE Transactions of Antennas and Propagation, Vol. 57, No. 10, October 2009, pp
3092 - 3102.
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SUMMARY

In the last few years, by the increase in the demand of ultra wide band antenna
designs especially in military applications, the works in that field are also increased
dramatically. Ultra wide band radar (UWB) radar can transmit wide spectrum signals by
using much lower pulse power than the conventional radars. The power of these
transmitted signals is usually lower than the level of permissible spurious power radiated
from an appliance such as a hair dryer. Most of the pulse generators utilize quite narrow
pulses generally shorter than 1 ns. Moreover, these radars cannot be detected easily by
the hostile, because return loss is very low in the ultra wide frequency band.

Today, connected arrays are the most promising antenna concept that can be
used in active electronically beam scanning by keeping the beam characteristics in the
ultra wide frequency band. The main goal of the proposed project is also analysis and
synthesis of the connected long dipole and slot arrays that can be used n active
electronically beam scanning by keeping the beam characteristics in the ultra wide
frequency band.

The analysis of linear or planar connected arrays having different electrical
lengths will be simulated using the CST (Computer simulation Technology) full-wave
simulation software. Furthermore, by considering the analyze results, connected dipole

and slot arrays are aimed to be synthesized for desired frequency band.

Referanslar:

[1] A. Neto, D. Cavallo, G. Gerini, G. Toso, "Scanning Performances of Wide Band Connected Arrays in the
Presence of a Backing Reflector”, IEEE Transactions of Antennas and Propagation, Vol. 57, No. 10, October 2009, pp
3092 - 3102.
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OZET

Bu projede sub-milimetre ve milimetre dalga frekanslarinda ¢alisan entegre lens
antenlerin tasarimi yapilacaktir. Entegre lens antenlerin analizi icin kullanilan, lensin i¢
bolgesindeki alanlarin Geometrik Optik (GO) ile, digindaki alanlarin ise Fiziksel Optik
(PO) ifade edildigi mevcut elektromagnetik model, analiz asamasinda gelistirilecektir.

Sub-milimetre ve milimetre dalga uygulamalarinda kullanilabilecek entegre lens
antenler tasarlanacak ve bu konuda 6zgin ¢6zim dnerileri getirilecektir. Dis etkenlerin de
g6z 6nlnde bulunduruldugu profesyonel bir tam-dalga simulasyon yazilimi (CST) ile
tasarlanan antenlerin benzetimi yapilacaktir. Ayrica tasarlanan antenler laboratuar
ortaminda gerceklenerek performanslari incelenecektir. Tasarlanan antenlerin deneysel
dlgtimleri Hollanda’da Delft Teknoloji Universitesi’ nde yapilacaktir. Elde edilen sonuglar
ulusal ve uluslararasi literatire sunularak proje ¢iktilari paylasilacaktir. Ayrica, bu suregte
baslatilacak olan calismalarin sonraki yillarda da ortak bir sekilde sUrduriimesi
hedeflenmektedir.

SUMMARY

This project treats the design of integrated lens antennas operating at
submilimeter and milimeter wave frequencies. The existing electromagnetic model for the
analysis of integrated lens antennas, where the fields inside the lens are presented by
Geometrical Optics (GO) and outside by Physical Optics (PO) will be extended.
Integrated lens antennas to be used in sub millimeter and millimeter wave applications
will be designed and original solutions will be proposed. The simulation of the designed
antennas will be performed by a professional full-wave simulation software (CST) in
which the exterior factors are also considered. Furthermore, the performances of the
designed antennas will be experimentally verified. Experimentally verification of the
designed antennas will be realized in Delft University of Technology, Netherlands. The
outputs of the project will be shared by presenting the results to national and international
literature. Also, the work initiated in this process is expected to continue cooperatively in
the following years.
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OZET

Optik fiberler, band genigliginin fazla olmasina bagli olarak kanal kapasitesinin
buyukligu, kaybinin azhdi, veri iletiminin hizhligi, hammaddesi olan silisyumun dogada
bol miktarda bulunabilifigi, guvenilirligi ve var olan sistemlerle uyumlu calisilabilmesi
nedeniyle tercih edilmekte ve optik haberlesme sistemleri hizla yayginlasmaktadir. Optik
haberlesme sistemlerinde, optik sensoér, optik dogrultu kuplérd, optik modilatér, optik
kuvvetlendirici, optik izolatdr, optik filtre, optik rezonatér, optik sirkilator, optik polarizér ve
optik dedektor gibi optik devre elemanlari kullaniimaktadir.

Bu projede analiz edilecek olan optik devre elemanalarindan optik dogrultu
kuplord, bir kapisindan lazer veya LED ile beslenen ve diger U¢ kapisindan veri iletimi
saglanan dort kapili bir devre elemanidir. Cikis kapilarindan alinan igaretler, sistemdeki
devre elemanlarinin giris kapilarina uygulanmaktadir. Sistemin kullanim amacina gore,
uygun sonlandirma elemani kullanilarak kapiya gelen elektromagnetik dalganin absorbe
edilmesi veya kullanilan sonlandirma elemaninin empedansina bagli olarak verinin
tamaminin ya da bir kisminin yansimasi saglanmaktadir. Optik dogrultu kuplériinde, iki
tane paralel, iki tane blikilmUs veya biri diz, digeri ise bukllmus olan optik fiber yer
almaktadir. Optik fiberlerin eksenleri arasindaki uzakligin, ¢alisma dalgaboyuna gore ¢ok
kiclk olmasi nedeniyle evanescent alanlarin karsilikli olarak etkilesimi s6z konusudur.
Projede, optik fiberler arasindaki karsilikli kuplaj, Kuple Mod Teorisi ve Pertlirbasyon
Teorisi 1s1ginda incelenecektir. Optik dogrultu kuplérindeki optik fiberler birbirinden
ayrilacak, énce her bir optik fiber, ardindan da orijinal kompleks kuple sistemdeki optik
fiberlerden birisindeki modun faz sabitinin, kuple konumdaki diger optik fiberde yer alan
ayni veya farkli faz sabitine sahip olan modun etkisiyle degisimi, zayif kuplaj altinda
analiz edilecektir. Optik fiberler arasindaki karsilikli etkilesim, optik fiberlerin diuz ve
bukulmus durumlari icin incelenerek faz sabitlerine ve dolayisiyla kuplaj katsayisina, optik
fiberlerin ¢ekirdek ve kilif bolgelerinin yaricaplarina ve optik fiberler arasindaki uzakliga
bagh olarak degerlendirilecektir. Optik dogrultu kuplérinin, optik haberlesme
sistemlerindeki ana optik fiberdeki gli¢ iletimi ve evanescent alanlarin etkilesimi nedeniyle
aktarilan sinyal ve glg¢ bolicu 6zelliklerini agiklayacak olan analitik ¢alismalar, benzetim

281



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

¢alismalari ve laboratuvar uygulamalari yapilacaktir.

Projede, optik dogrultu kuplérinin, yapilacak olan kuplaj mekanizmasinin analizi
ve sistem uygulamalari ile performansi degerlendirilecektir. Dizlemsel yapidaki katmanli
(slab) optik fiberlerde iletilen TE ve TM modlar ve silindirik yapidaki G¢ boyutlu (3D) optik
fiberlerde iletilen TE, TM, EH ve HE modlarinin ézellikleri g6z 6ninde bulundurularak, tek
modlu ve ¢ok modlu olmak Uzere basamak indisli ve yumusak gecisli optik fiberlerin yer
aldig1 optik dogrultu kupldrlerinde veri iletimi, araya girme kaybi ve geri dénus kaybi
analizleri yapilacaktir.

iki kaynak yerine tek bir kaynak kullanarak maliyeti azaltan ve optik haberlesme
sisteminin temel taslari arasinda bulunan optik dogrultu kuplérinin ve buna bagl olarak
optik dogrultu kuplériinde yer alan diz ve bikulmus optik fiberlerin elektromagnetik
Ozelliklerinin arastirilacadi ve performanslarinin analiz edilecedi bu proje, analitik
¢alismalarin laboratuvar uygulamalari niteliginde olacaktir.
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SUMMARY

Optical fibers are preferred over the alternative communication technologies
today because of their high channel capacity due to their broad band-width, small losses,
speed of data transmission, availability of their raw material, silicon, in abundance in the
nature, reliability, compatibility with the existing systems, and optical communication
systems are spreading fast. These systems consist of optical network elements such as
optical sensors, optical directional couplers, optical modulators, optical amplifiers, optical
isolators, optical filters, optical resonators, optical circulators, optical polarizers and
optical detectors.

An optical directional coupler, one of the optical network elements to be analyzed
in this project, is a circuit element with four gates, which is fed by a laser or a LED at one
of its gates, and transmits data through the other three gates. The signals taken from the
output gates are applied to the input gates of the network elements of the system.
Depending on the system's usage, absorption of the electromagnetic wave reaching a
gate by a proper terminal element, or complete or partial reflection of the signal by the
terminal with appropriate impedance is ensured. An optical directional coupler has two
parallel, two bent, or one straight, the other bent optical fibers. Evanescent fields of
optical fibers are coupled because the distance between the fiber axes is much smaller
than the working wavelength. In the project, coupling of optical fibers is to be analyzed by
Coupled Mode Theory and Perturbation Theory. Optical fibers of the optical directional
coupler are to be considered individually, first the change of the phase constant of the
mode in each optical fiber, and then that in one of the optical fibers of the original
complex coupled system by the influence of the mode in the other coupled fiber, which
may have the same or a different phase constant, is to be analyzed under the assumption
of weak coupling. The coupling of optical fibers is to be calculated as functions of phase
constants and therefore of the coupling coefficient, of the radii of optical fiber seed and
guide zones, and of the distance between the optical fibers for both straight and bent fiber
cases. Analytical and simulation studies as well as laboratory applications which will
explain the transmitted signal and power splitting abilities of an optical directional coupler,
because of the coupling of the main fiber power transmission and evanescent fields in
optical communication systems, are to be conducted.

In the project, the performance of an optical directional coupler is to be assessed
by analysis of the coupling mechanism and system applications. Data transmission,
insertion loss and reversal loss of single or multiple modes in optical directional couplers
which consist of step index, graded index optical fibers are to be analyzed, by considering
the properties of TE and TM modes propagating in planar slab optical fibers and TE, TM,
EH and HE modes propagating in cylindrical three dimensional optical fibers.

The essence of this project, where electromagnetic properties of optical
directional couplers which are among the basic components of optical communication
systems and reduce the cost by using a single source instead of two, and straight or bent
optical fibers forming an optical directional coupler are to be researched and their
performances are to be analyzed, will be laboratory applications of the analytical studies
on the subject.
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OZET

Gunumuzde fiber temelli hatlarin yiksek iletim kapasitesini bilgisayar aglarinin
her asamasinda kullanabilmesi fikri, giderek yayginlasmaktadir. Genis dlcekli aglarda
kullanilan fiber teknolojisi, artan kapasite ihtiyacini kargilayabilmesi yéninden son
kullaniclya kadar erisim icin de kullaniimaya baglamistir. Optik erisim aglarinin
kurulumunda, sadece son kullanici yerine birden ¢ok kullanicinin paylasimindaki
kabinelerin kullanimini saglayan sistemler gelistiriimistir. Bu sistemler incelenirken, pasif
optik aglar, ginimzin ¢6zimu olarak karsimiza ¢ikmaktadir. Bu yapi aracilidi ile pasif
bélaculer kullanilarak, daha az elektronik ara elemanla ve tek bir fiber sayesinde birgok
lokasyon beslenebilmekte ve ylksek kapasitedeki veriler ¢ok uzak mesafelere
tasinabilmektedir.

Bu projede, pasif optik aglar incelenecek ve pasif optik aglarin saglayacagi
avantajlari géstermek amaciyla optik haberlesmede, elektro-optik dizeneklerin simile
edilmesinde kullanilan OptiSystem gibi benzetim programlari araciliiyla pasif optik ag
yapilari analiz edilecektir. Pasif ag yapisinin daha efektif kullanilmasi igin, ortak
dalgaboylarinda g¢alisan EDFA (Erbium Doped Fiber Amplifier, Erbiyum Katkili Fiber
Kuvvetlendirici) ve Raman kuvvetlendiricileri gibi devre elemanlari hazirlanan
dlzeneklere eklenerek kazang degisimleri ve kullanici kapasitesi degisimi gibi kriterler
incelenecektir. Bu incelemeler, teorik, benzetim ortami ve proje destegi ile olusturulacak
laboratuvar ortami sonuglariyla karsilastirilarak teknolojinin gelisimine katkida bulunmasi
hedeflenmektedir.

Standartlasmis PON (Passive Optical Network, Pasif Optik AJ) yapilarinda,
TDMA (Time Division Multiple Access, Zaman Bdlmeli Coklu Erisim) ya da Uzerinde
calismalarin oldukca fazla oldugu diger coklu erisim yontem olan WDMA (Wavelength
Division Multiple Access, Dalgaboyu Boélmeli Coklu Erisim) ydntemleri kullaniimaktadir.
Projede, bu iki gcogullama teknigi birlikte kullanilarak pasif optik sistemlerle erisilebilecek
kullanici sayisi artilirken, iletilen veri miktarinin azalmamasi, hatta artirimasina yonelik
arastirmalar yapilacaktir.
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SUMMARY

Nowadays, the opinion of using fiber based transmission lines in every stage of
high capacity computer networks has become quite popular. Fiber technology which is
used in large-scale networks has begun to be utilized for end user access to meet the
need for increased capacity. During the installation of the optical access networks,
systems providing cabinets which are shared by multiple users, instead of a single end
user, have been developed. Examination of these systems reveals that passive optical
networks are the current solution of the problem. In these systems, it is possible to feed
multiple locations by using passive dividers, a single fiber and less electronic intermediate
components to transmit high data capacities to remote locations.

In this project, passive optical networks are to be considered, and in order to
demonstrate the advantages of these, the network structures are to be analyzed with the
help of simulation programs such as OptiSystem which has been developed for the
analysis of electro-optical systems. For more efficient use of the network structure, the
influence of the addition of network elements such as an EDFA (Erbium Doped Fiber
Amplifier) or a Raman amplifier, which operate at common wavelengths, on the factors
such as changes in the gain and user capacity are to be investigated. This study is
expected to contribute to the technological progress in this field by verifying theoretical
and simulation results with the test data, which will be collected at the laboratory to be
funded by the financial support to the project.

In standard PON (Passive Optical Network) structures, TDMA (Time Division
Multiple Access) or WDMA (Wavelength Division Multiple Access), on which significant
research is currently conducted, methods are applied. In the project, additional research
on increasing the accessible number of users without losing the amount of transmitted
data, or even simultaneously increasing it, by using both multiple accessing techniques is
to be conducted.

285



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-04-04-KAP01

BiR RUZGAR TURBINi LABORATUAR DENEY DUZENEGININ KURULMASI VE
GERGEK ZAMANLI MODEL ONGORULU KONTROLU (MPC)

Dog. Dr. ibrahim B. KUGUKDEMIRAL
Dr. Seref Naci ENGIN, Ars. Gor. Fatma YILDIZ, Yrd. Dog. Dr. Selguk ARSLAN

Elektrik - Elektronik Fakdiltesi, Kontrol ve Otomasyon Miihendisligi Bolimii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Bu projede, literatlirde oldukga sik karsilasilan bir ydéntem olan model éngéruli
kontrol teorisinin geligtiriimesi ve ortaya koyulan yeniliklerin sinanmasinin sadece
bilgisayarda benzetim olarak kalmayarak gergek zamanli uygulamasinin yapilmasi
hedeflenmektedir. Kontrol edilecek slreg¢ ise son yillarin hizla gelismekte olan teknolgjisi
rizgar enerjisinin verimliliginin arttinlmasi Gzerinedir. Yenilenebilir enerji kaynaklarinin
kullanilmasi, doga olaylarina bagli olarak gdsterdikleri zamanla degisen davranislarindan
dolay! frekans kontrolu, gerilim destedi, iletim hattindaki asiri tepe yUklenmesi ve gig¢
kalitesi gibi ¢6zlImesi gerekli dnemli problemler ortaya ¢ikarmaktadir.

Model dngérull kontrol, MPC (Model Predictive Control), bir baska deyisle RHC
(Receding Horizon Control) problemi, degisken yapilardaki sistemlerin kontroliine uygun
olmasi ve giris veya durumlardaki zorlu kisitlarin Ustesinden gelebilme kabiliyeti
sayesinde ¢ok tercih edilen bir yontemdir. Bu yontem o6zetle, secgilen N 6ngoéri ufku
boyunca kontrol sinyalinin hesaplanarak bu kontrol girisinin, u*, sisteme sadece ilk
degerinin uygulanmasiyla saglanir. Daha sonra her adimda hesaplamalar tekrarlanir.
Yani her adimda hesaplanan optimal kontrol giriginin, u*(k), u*(k+1), ..., u*(k+N-1), ilk
degerinin, u*(k), sisteme uygulanmasi olarak anlatilabilir.

MPC yonteminin kararlii@iyla ilgili galismalarimiz teorik olarak ve benzetimolarak
tamamlanmis olup, glrblz (robust) MPC Uzerine g¢alismalarimiz strmektedir. Dogasi
geregi MPC kontrol belli bir dlgide gurbiz olmasina ragmen, proses modelindeki
belirsizlikler veya bozucu etkiler asimptotik kararli MPC kontrolérli bir sistemi kararsiz
hale getirebilir. Gurblzligu saglayabilmek igin kontrolcl batin olasi belirsizlikler igin
sistemi kararli kilmalidir. Buna gore teoride gelistirilen ve benzetim ¢alismalari yapilan bu
yontemlerin gergek zamanl kontrollinin yapilmasi, bu zamana kadar agirlikli olarak
teorik olan calismalarimizin pratige dokdlmesi, arastirmalarimizin ilerleyen kisimlarina da
yon verecektir ve literatirde énemli bir yer almasi amaglanmaktadir.

Fosil kokenli yakitlarin tikenmeye baglamasiyla birlikte yenilenebilir ener;ji
kaynaklari mevcut enerji Uretiminde oldukga blylk bir 6nem kazanmistir. Bu kaynaklar
arasinda rlizgar enerjisi, ekonomik olmasi, ¢evresel etkilerinin kabul edilebilir seviyelerde
olmasi ve en onemlisi diger alternatif enerji kaynaklarina goére daha guvenilir olmasi

286



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

nedeniyle gunimuzde ¢ok tercih edilen bir kaynaktir. Ancak rlzgar enerjisinden
faydalanabilme orani hala ¢gogu konvansiyonel elektrik santrallerinden daha dusukttr. Bu
orani arttirabilmek i¢in rizgar enerjisinin kullaniimaya baslandigi dénemlerde gelistirilen
yontemlerin basinda farkli rizgar hizlarinda kullanabilmek amaciyla dizayn edilen, farkl
glglerde iki generatore veya farkli gevirme oranlarinda iki disli kutusuna sahip tirbinler
gelmektedir. Bu tasarimlarin ylksek maliyetleri ve bakim masraflari nedeniyle daha
sonraki vyillarda generatdrlerde hiz ve dolayisiyla gu¢ ayari yapilmasina yonelik
calismalar baslamistir. Bu g¢alismalar esnasinda asenkron generatdrlerde kayma degeri,
senkron hizin % 10’u Gzerine ulasilabilecek sekilde degistirilerek bir kontrol yapiimaya
calisiimistir. Ancak istenen verim degerlerinin elde edilememesi ve tlrbinlerin neden
oldugu gug¢ kalitesi sorunlari i¢in yonetmeliklerde aktif ve reaktif gi¢ kontroll istenmesi
sonucunda turbinlerde cesitli dlceklerde ve mimarilerde doéndstaricller (konverterler)
kullaniimaya baslanmistir. Bu donUstaricller glinimuzde turbinlerin sebeke
baglantilarini olduk¢a kolaylastirmaktadir ve rizgar potansiyelinden yuksek bir verimle
faydalaniimasina yardimci olmaktadir. Ancak burada dikkat edilmesi gereken en 6nemli
nokta, bu dénusturiculer kontroliddr. Dalgal rlizgar gicinden mimkin olan en fazla
verimi elde edebilmek icin, bir kontrolériin hizli dinamik cevabina ihtiyag vardir.

Bu c¢alismada gergek bir rlizgar turbini tesis etmenin ve kullanmanin fiziki ve
ekonomik zorluklari sebebiyle, bir test platformu olusturulmasi planlanmaktadir. Rizgar
tarbini yerine laboratuar ortaminda kurulacak bu platform Gzerinde gercekgi aerodinamik
rizgar verileri bir tahrik motoru araciliiyla devir bilgisine doéndsturilerek deneysel
calismalar gergeklestirilecektir. Rizgar tlrbini dlzenedinde yer alan gug elektronigi
devrelerinin kontroliyle sebekeye verilecek enerjinin optimum olmasi saglanacaktir.
Burada kontrolin ana amaci mumkin olan maksimum rtzgar gicind takip etmek ve
elektrik enerjisine cevirmek olacaktir.

287



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

In this project, it is aimed to develop the theory of model predictive control, which
is a commonly used advanced control method in the uptodate literature and to realize
online applications not only as computer simulations but also on the lab scale setup to be
designed and constructed. The process to be controlled will be devised as an attempt to
increase the efficiency of wind turbine technology which has been considerably
developing over the last decades. The use of renewable energy sources causes some
problems such as frequency distortions, voltage sags, peak overloading on the
transmission lines and other power quality related disturbances due to intermittent nature
of these sources.

Model Predictive Control (MPC), in other words Receding Horizon Control (RHC)
is a common application area owing to its suitability for variable systems and its capability
of handling the hard constraints of the inputs and cases. The method is mainly
implemented by means of calculating a control signal, u* through N chosen prediction
horizon and introducing only first value of the input to the system. Then the calculations
are repeated at each step. In a nutshell, it can be summarized as applying the first input
(u*(k)) of calculated optimal control input, u*(k), u*(k+1), ..., u*(k+N-1) to the system.

Our studies on stability of MPC method have been accomplished theoretically as
computer simulations and have been continuing towards achieving robust MPC. Although
MPC control is partially robust as a course of its nature, uncertainties in the process
model and disturbances can lead to instability on the system. In order to provide
robustness, controller sustains stability for all possible uncertainties. Accordingly, using
real-time control of the developed methods and realizing the theoretical studies will direct
our studies in progressive parts and hence the study is aimed to take place in the
literature. The importance of renewable energy sources has increased gradually on the
present energy production while the supply of fossil fuels began to run out recently.
Among these renewable energy sources, wind energy comes into prominence owing to
fact that it is a cost-effective, clean and above all reliable energy. However, utilization
ratio of wind energy is still below that of conventional plants. So as to increase this ratio,
wind turbines with two generators or two gearbox in different ratings have been evaluated
in early times of wind energy applications. Then because of high price and maintenance
cost of these designs, the studies about speed and power control on generators have
gained attention lately. In the studies, a slip control in asynchronous generators has been
generally examined over 10% of synchronous speed. However converters in certain
scales and configurations have been started to utilize due to fact that the desired
efficiency values could not been obtained and need for active and reactive power control
for power quality problems of wind turbines indicated in related standards. The converters
support the integration of wind turbines and help to exploit wind energy. Herein the most
critical point is converter control. In order to exploit the fluctuating wind energy, fast
dynamic response of a controller is required. In this project, because of some physical
and economical difficulties of using a real wind turbine, it is planned to set up a test
platform in the lab. Instead of working with real wind turbines, the experimental studies
will be realized by converting the aerodynamics wind data to revolution data via a driving
motor on the test platform. The energy delivered to the grid will be provided maximum
through control of power electronics elements located in wind turbine set up. Herein the
main objective of the project is to track maximum power in the wind energy and to convert
it to the electrical energy.
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Proje No: 2011-05-01-DOP01
TARIHi YAPILARIN OZGUN MALZEME OZELLIKLERINE UYGUN HARG URETIiMi

Dog. Dr. Nabi YUZER
Doktora Ogrencisi Serhan ULUKAYA

Insaat Fakiiltesi, ingaat Miihendisligi Béliimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Tarihi yapilar, 6zgin bigimi, taslyici sistemi ve malzemesi ile ayakta tutulabildigi
oranda bagarili olarak korunuyor demektir. Restorasyon ve koruma yontemleri disiplinler
arasinda surekli tartisma konusu olmus, 1964 yilinda yayinlanan ve Ulkemizde de
benimsenen Venedik TUzugu ile tarihi yapilarin onarimi ile ilgili temel ilkeler belirlenmistir.
Bu ilkelerde onarimin uzmanlik gerektiren bir is oldugu, amacin anitin estetik ve tarihi
degerini ortaya ¢ikarmak ve korumak oldugu, onarimda 6zgiin malzemenin kullaniimasi
gerektigi vurgulanmaktadir. Ulkemiz 2863 sayili “Kiiltiir ve Tabiat Varliklarini Koruma
Kanunu’nda, tasinmaz kultur ve tabiat varliklarinin tadilat ve onariminda 6zgln bicim ve
malzeme kullanimi vurgulanmaktadir. Ayni kanunun bir baska maddesinde “Emlak
vergisinin %10’u nispetinde ‘Tasinmaz varliklarinin Korunmasina Katki Payr’ tahakkuk
ettirilir’ ifadesi yer almaktadir. S6z konusu yasa butinlinde, tarihi yapilarin korunmasinda
6zgln malzeme kullaniminin énemi ile birlikte Ulkemiz ekonomisi igerisinde olusturdugu
degerin de buyukligu dikkat cekmektedir. Aciklanmaya caligilan anlagmalar, yasa ve
yonetmelikler dikkate alindiginda, tarihi yapilar ile ilgili tadilat ve tamiratlarin geleneksel
teknikler uygulanarak 6zgln bicim ve malzemeye uygun olarak yapilmasi gerektigi
aciktir. Onarimda kullanilacak malzemelerin dogru secimi igin 6zglin malzeme
Ozelliklerinin ¢ok iyi belilenmesi gerekir.

Bu c¢alismada, tarihi yapilarin koruma, onarim ve giglendirme calismalarinda
kullanilacak uygun malzeme sec¢iminin saglanmasi; tarihi yapilarin koruma, onarim ve
glglendirme c¢alismalarinda kullanilmak Uzere malzeme parametrelerinin énerilmesi
amaclanmistir. Bu amacla yapilacak deneysel g¢alismada Oncelikle Glkemizde bulunan
tarihi yapilardaki 6zgiin malzemelerin (tugla ve harg) 6zellikleri belirlenecektir. Bunun igin,
literatirde yer alan bilgiler ile birlikte secilen 2 tarihi yapidan alinan har¢ ve tugla
numunelerin fiziksel, kimyasal, mineralojik ve mekanik o6zellikleri ile puzolanik
karakteristikleri incelenecektir. Belirlenen 6zgin malzeme &zellikleri kullanilarak yeni
malzeme Uretimleri gerceklestirilecek ve yeni malzemelerin fiziksel, mekanik ve igyapi
dzellikleri tespit edilecektir. Ozgiin malzeme o&zellikleri belirlendikten sonra 3 farkli harg
Uretilecektir. Bu harclarin ilki 6zgiin Horasan harcina uygun &zellikte olacaktir. Bu harg
icerisinde kullanilacak tugla kiriklarinin Gretimi icin 5 farkh kil pisirme sicakhgi
denenecektir. Bu 5 farkli sicaklik igin literatirde yer alan degerlerden faydalanilacaktir.
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En uygun performansin elde edildigi sicakhikta Uretilecek tuglalar kirlip-6gutildikten
sonra Horasan harci Gretiminde kullanilacaktir. Uretilecek harglardan ikincisi geleneksel
kireg harcidir. Uretilecek (iglincli  hargta ise glnimiizde siklikla faydalanilan
puzolanlardan (ytksek firin cdrufu, ugucu kdl, silis dumani vs.) en uygunu arastirilarak
belirlenecektir.

SUMMARY

Conservation of historical buildings is successful if their original shape, structural
system, and materials are preserved. Restoration and conservation methods are
continuously being discussed between different disciplines. The main principles of
restoring historical buildings were established in the Venice Charter (1964) published and
accepted throughout Europe and also in our country. These principles indicate that the
process of restoration is a highly specialized undertaking; its aim is to preserve and
reveal the aesthetic and historic value of monuments, which should be based on respect
for the original material and authentic documents. Similarly in Turkey, the No. 2863 “The
Conservation of Cultural and Natural Heritage” law emphasizes usage of both original
materials and keeping original shapes for maintenance and restoration works of cultural
and natural properties. At another article in the same law, it is expressed that 10% of real
estate tax is assessed to conserve real estates. Overall in the above-mentioned law the
importance of utilizing original material for the conservation of historical monuments and
its contribution to the national economy is emphasized. When all of these pacts, laws and
regulations are considered, it is obvious that maintenance and restoration works of the
historical monuments must be carried out with traditional methods, using original
materials and keeping the original shape. The original material properties need to be
determined in selecting the proper materials.

In this study, the aim is to obtain the appropriate materials and to recommend
material parameters from material properties research which may be used for
conservation, restoration and reinforcement works of historical monuments. In the
experimental part of study the properties of the original materials (brick and mortar) that
are found on the walls of historical monuments in Turkey will be defined. Therefore
physical, chemical, mineralogical, mechanical properties and pozzolanic reactivity of brick
and mortar samples which are taken from two distinct historical monuments will be
investigated with the present state-of-the-art taken from the literature. By using the
determined material properties, new materials will be produced; their physical,
mechanical and microstructural properties will be identified and, after that, three different
mortars will be produced. The initial mortar will be the Khorasan mortar. Five differing
degrees of baking temperatures, based on recommended values in the literature, will be
applied to bricks that will be used as aggregate in the Khorasan mortar. Bricks will be
produced at a temperature to achieve optimum performance. After crushing and grinding,
these bricks will be a part of the production of Khorasan mortar. The second mortar will
be made by traditional lime. Optimum amount of pozzolan for the third mortar will be
researched from among the pozzolans (ground granulated blast-furnace slag, fly ash,
silica fume etc.) that are used commonly today.
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Proje No: 2011-05-01-DOP02

YANAL YUKLU KAZIKLARIN DAVRANISININ MODEL DENEYLER iLE
ARASTIRILMASI

Prof. Dr. Kutay OZAYDIN
Doktora Ogrencisi Cigdem OZCELIK

Insaat Fakiiltesi, ingaat Miihendisligi Bélimii

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Bu c¢alismada, sevlerin duraylihdini saglamak amaciyla, sev ortamina
yerlestirilecek dlsey kaziklarin yanal toprak hareketi etkisi altinda davranigini
gbzlemlemek igin, Yildiz Teknik Universitesi Geoteknik Laboratuarinda bilyiik 6lgekli bir
kesme kutusunda, laboratuar kosullarinda model deneyler yapilacaktir. Gézénlne alinan
zemin ortami kum olup, kazikli sev durayhligi problemi laboratuar kosullarinda
modellenmeye calisilacaktir. Deneylerde kazik malzemesi olarak i¢i bos kesitli aliminyum
borular kullanilacaktir. Kaziklar farkli caplarda, aks araliklarinda ve dizilimlerde
yerlegtirilecek; tek sira ve ¢ok sirali kazik gruplari yanal olarak yuklenerek meydana
gelecek kesit tesirleri ve vyerdegistirmeler kazik kesiti boyunca belirli araliklarla
yerlestirilecek olan sekil degistirme olcerler ve yerdegistirme Olgerler vasitasiyla
belirenmeye calisilacaktir. Elde edilen sonuglar sonlu elemanlar programi kullanilarak
elde edilecek analiz sonuglari ile karsilastirilacak ve geoteknik muhendisliginin bu
karmasgik probleminin daha iyi anlagiimasina katkida bulunulmasina caligilacaktir.

SUMMARY

In this study, for the purpose of observing the behavior of vertical piles installed to
increase slope stability and subjected to lateral soil movement, model tests will be
conducted in a specially built large scale shear box at the geotechnics laboratory of Yildiz
Technical University. Laboratory model tests will be carried out on sandy soil slopes
stabilized with piles. Test piles will consist of aluminum pipes of various diameters
installed at different configurations. Single row and multiple row piles will be subjected to
loading due to lateral soil movement. Deformations and bending moments developed in
the pile sections will be measured by strain gauges attached at different points along the
pile lengths. Experimentally measured will be compared with numerical analysis results
and it is hoped that a better understanding of this complicated geotechnical problem will
be attained.
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OZET

Dinyada ingaat sektéri doksanli yillarin basindan itibaren ydnetsel agidan
onemli bir degisim gostermistir, Uretim kesiminde yaygin olarak kullanilan ydnetim
bigimleri ve konulari insaat sektériinde de etkin bir sekilde uygulanmaya baslanmistir. Bu
baglamda performans degerlendirme ve kiyaslama sitemleri arastirmacilarin oldugu
kadar sektdr profesyonellerinin de ilgisini cekmistir.

insaat sektérii, yarattigi katma deger ve istihdam agisindan tiim diinyada oldugu

gibi Ulkemizde de ekonominin ana yodnlendirici sektdrlerinden biri olarak gdérilmektedir.
Dunyada, ingaat sirketlerinin ve ingaat sektoriintin performansinda genel bir dlistis ivmesi
saptanmistir. Anahtar performans goéstergelerinin belilenmesi bu ivmenin tersine
cevriimesi ve surdurdlebilir bir gelismenin saglanmasi igin kaginiimazdir. Sektdérin sahip
oldugu yoénlendirici glcl ekonominin istikrarli bicimde blylimesi igin olumlu ydnde
kullanmasi ayni zamanda uluslararasi rekabet glicini de kendi dinamikleriyle korumasi
anlamina gelmektedir. Performans degerlendirmesi ve yodnetimi var olan durumu
iyilestirmek icin bir acil durum plani olarak dusunulmektedir.
Bu baglamda, ingaat sektérinde, sirketlerin stratejik performans degerlendirmesi, sirket
ve proje basarisini surdurllebilir hale getirmede kaginilmaz bir ydontem halini almistir. Bu
amagla belirlenen anahtar performans gdstergeleri (APG) ve tasarlanan performans
degerlendirme modelleri, sirketleri sahip olduklari kaynaklar, yeterlikler, organizasyonel
yapl, stratejik kararlar, proje yonetimi yetkinlikleri ve gevresel proje kosullari kapsaminda
ele almaktadir.

Surdurdlebilirligin temel bir gereksinim hale geldigi giinimizde mevcut anahtar
performans gostergelerinin surdurilebilir temel ilkeler cercevesinde yeniden ele alinmasi,
sirket ve proje performansini bu dogrultuda degerlendiren modellerin tasarlanmasi
gerekmektedir. Bu baglamda, bu proje kapsaminda APG’ler ile birlikte SirdurGlebilir
Anahtar Performans Gdstergeleri (SAPG) incelenecek, belirlenen SAPG’lerin sirket ve
proje basarisina olan etkileri arastirnlacaktir.

SAPG’lerin belirlenebilmeleri icin dncelikle kapsamli bir literatir taramasi
yapilacak, literatlir taramasi sonunda bir 6n model ortaya ¢ikacak bunun ardindan 6n
modele dayali hazirlanacak bir anket calismasinin insaat sektérinin o6nde gelen
firmalarina uygulanmasiyla, belirlenen SAPG ve 6n modelin sektér profesyonelleri bakis
acisiyla gegerliligi degerlendirilecektir. SAPG’lerin 6nem dereceleri ile performansa olan
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etkilerinin degerlendirilecedi anket calismasi sonucu elde edilecek veriler, Yapisal
Esitleme Modeli (YEM) adi verilen istatistiksel bir yontem ile analiz edilerek, modeli
olusturan faktorlerin birbirleri arasindaki dogrudan ve dolayli iligkiler ortaya ¢ikacaktir.
SAPG’lerin sirket ve proje basarisina olan etkilerinin mevcut geleneksel anahtar
performans gostergeleri (APG) ile kiyaslanabilmeleri igin, belirenen APG’lerin de
performansa olan etkileri ayri bir modelde incelenecek, arastirmanin sonunda iki modelin
birbirine entegre edilmesi ile surdurdlebilirlik temel ilkelerini temel alan kapsamli bir
kavramsal performans degerlendirme modeli SAPG’ler ile birlikte ortaya ¢ikacaktir.

SUMMARY

The construction industry have shown a significant change in the managerial
perspective since the beginning of 90s. Since then, management styles and issues that
are widely used in manufacturing industry started to be implemented in the construction
sindustry as well. In this respect, performance measurement and benchmarking systems
attracted the attention of researchers as well as industry professionals.

Construction industry is considered as one of the main routers of the economy
since it adds value by providing a considerable amount of employement. The
performance of construction companies had an overall decline all over the world recently.
Determination of key performance indicators (KPI) is a convenient solution to reverse this
decline and provide the sustainable development. The router power of the industry has a
potential to protect its own dynamics in international competitiveness as well as it has the
potential to provide the stable growth in the economy. Performance measurement and
management to improve the existing situation is considered to be an emergency plan.

In this context, strategic performance measurement has become an

indispensable strategic tool for the construction industry to provide success and
continuous improvement. Recent KPIs and measurement models consider the factors
that effect the success of a company and a project as the resources and capabilities,
organizational structure, strategic decisions, project management competencies and the
conditions of the project environment.
Nowadays, sustainability is a basic need for all industries and performance indicators
should also be reconsidered in the frame of basic principles of sustainability and new
models that masures the project and company performance should be redesigned as
well. In this research, Sustainable Key Performance Indicators (SKPI) will be determined
as well the KPIs and their effects on success will be investigated.

In order to determine the sustainable key performance indicators, a
comprehensive literature survey will be conducted as well as the pilot studies that will be
implemented to the construction companies. A preliminary model will be constructed
accordingly and a questionnaire survey will be designed which will be administered to the
leading companies of Turkish construction industry. Data that will be obtained from the
respondents will be analysed with a statistical tool named Structural Equation Modeling
(SEM). At the end of the analysis, the interrelationships between the factors will be
determined and the final model will be constructed.

The comparison of SKPIs with the existing traditional KPIs will be established and
the effects of KPIs and SKPIs will be investigated in separate model. At the end of the
research, the models will be integrated creating a comprehensive performance
measurement model based on the basic principles of sustainability.
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. KiLLERiN_ VE KUMLARIN ELASTIK OZELLIKLERININ LABORATUVARDA
PIEZOELEKTRIK BENDER ELEMANLAR KULLANILARAK BELIRLENMESI VE ELDE
EDILEN VERILERIN ARAZI OLGUMLERI IiLE KARSILASTIRILMASI

~Ogr. Gor. Dr. Cem AKGUNER
Dog. Dr. Mehmet BERILGEN, Prof. Dr. Mustafa YILDIRIM, Ars. Gor. Dr. Murat
TONAROGLU, Ars. Gor. Dr. Murat E. SELCUK
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OZET

Zeminlerin tasarim yulkleri altindaki davranislarinda kiglk sekil degistirmeler

etkin olmaktadir. Bu proje kapsaminda zeminlerin kiigiik sekil degistirmelerdeki (€ < 10™)
elastik deformasyon davranisi belirlenecektir. Bu amacgla YTU Davutpasa Kampiisi
arazisinde arazi 6lgim/degerlendirme calismalari ile kiiguk sekil degistirmelerdeki kayma
modulindn dlgllecegi laboratuvar deneyleri gergeklestirilecek ve elde edilen sonuglar
karsilastinlacaktir. Arazide 5 adet 30 m derinliginde sondaj kuyusu agcilarak
orselenmemis zemin numuneleri alinacaktir. Ayrica SPT (standart penetrasyon deneyi)
deneyi, sondaj kuyularina yakin olan farkli noktalarda 5 adet SCPT (sismik konik
penetrasyon) deneyi ve acilan sondaj kuyularinda belirlenen derinliklerde presiyometre
deneyi, jeofizik yontemlerden ise sismik kirilma, ylzey dalgasi ve mikrotremor ol¢imleri
uygulanacaktir. Arazide yapilan bu galismalar sonucu sismik hizlar bulunarak zeminin
dinamik o&zellikleri belirlenecektir. Laboratuvar deneylerinde ise daha &nce ulusal
literatirde zeminlerin dinamik &zelliklerini belirlemek icin kullanilan ydntemlerden farkl
olarak bu calismada Ug¢ eksenli deney diizeneginde basliklara eklenecek piezoelektrik
bender elemanlar ve diger ekipmanlarla (osiloskop, fonksiyon Uureticisi vb.) zemin
numunesinin ~ kayma dalgasi hizi (Vs, m/s) numunede tahribata yol agmadan
belilenecektir. Arazi ve laboratuvarda elde edilen veriler karsilastirilarak birbirleri
arasindaki iligki ortaya konulacaktir.
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SUMMARY

Small strains have a large effect on the behavior of soils under design loads.

Elastic deformations of soils at small strains (€<10™*) will be determined within this project.
In-situ measurements and evaluations will be conducted in the YTU Davutpasa Campus
along with laboratory testing where small strain shear modulus will be measured. The
obtained result from field and laboratory testing will be compared. Five, 30 m deep
borings will be drilled and undisturbed samples will be recovered. Additionally, standard
penetration tests (SPTs) at various depths in borings, five seismic cone penetration tests
(SCPTs) close to the borings, pressiometer tests at predetermined depths, geophysical
tests such as seismic refraction, surface wave and microtremor measurements will be
conducted. Dynamic properties of the soils will be determined from the seismic waves
obtained in the field. In this study the shear wave velocity (Vs, m/s) of soil specimens will
be determined non-destructively in the laboratory using piezometric bender elements,
which will be placed in the cap and base of a triaxial testing device, and other equipment
such as an oscilloscope and function generator. Such an approach is different from other
suggested approaches found in the Turkish literature in estimating dynamic soil
properties. Results from in-situ and laboratory measurements will be compared and their
relationship will be presented.
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OZET

Kent merkezlerinde ya da merkez disinda olmak Uzere genellikle duvar veya
citlerle cevrilerek kent dokusundan tecrit edilmis, Universite, hastane, askeri, ticari, konut,
sanayi vb. fonksiyonlari barindiran yerlesimler kampus olarak nitelendiriimektedir. Kentsel
alanlardaki pek ¢ok otopark problemi gibi, kampuUslerdeki otopark problemleri de halen
dnemini korumakta, sistematik ¢dzimler beklemektedir. Ulkemizde kampls tipi
yerlesimler glinden gine artmaktadir. Ancak bu tip yerlesimlerde ortaya ¢ikan yasam
bicimi ve problemler, henlz yeni anlasiimaya baslanmistir. Problemlere 6zgl ¢6zim
yaklasimlar da "kampus parki" kavramina paralel olarak yeni yeni gindeme gelmektedir.
Kampduslerde otopark problemlerine sirdurdlebilir ¢ézimler getirilebilmesinin dncelikli
yolu, var olan veya yeni tasarlanacak kampls formlarini ve buralardaki kullanicilarin
davraniglarini dogru analiz etmekten gegmektedir. Nitekim kampUs parki problemlerine
kullanici davraniglarinin dikkate alindi§i yaklagimlarla, daha verimli ve gercekgi ¢cézimler
bulunmaktadir.

Bu calismada, kampus parki kavrami Universite kampusleri baglaminda
incelendikten sonra, YTU Merkez Kampiisii érneginde yerlesim o6zellikleri, otopark
kullanim ve kullanici o6zellikleri; otopark problemlerini anlamaya ve ¢6zim Onerileri
gelistirmeye yonelik olarak arastirilacaktir. Bu amacla, s6z konusu Yildiz kampusunde
saha arastirmasi ve kapsamli bir otopark kullanici anketi yapilacaktir. Anketin
tamamlanmasindan sonra elde edilen veriler, cesitli istatistik yontemlerle (betimleyici
istatistik analizleri, capraz etki analizleri, varyans analizi, regresyon analizi, korelasyon
analizi, T testi analizi) degerlendirilecektir. Elde edilen verilere dayanarak, YTU Merkez
kampusu 6zelinde ne tir ¢ézumler sunabilecegi ortaya konulacaktir.
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SUMMARY

Locations like universities, hospitals, military zones, industrial areas, residential
areas etc. which are isolated surrounding urban area usually called as campuses. As like
urban parking problems campus parking problems are still remains it's importance and
required systematic solutions. Campus type settlements are growing day by day in our
country too. Problem special solution procedures have been came up soon parallel with
“‘campus park” concept. It would be very important to analyse newly designated
campuses and it's user’s behaviours correctly to provide sustainable solutions for campus
parking problems. As a matter of fact more effective and realistic solutions can be find for
campus park problems by considering user behaviours.

In this study after analyzing the campus parking concept, YTU Main Campus
location characteristics, parking user characteristics would be analysed to understand
and to develop solutions procedures for parking problems. For this purpose there would
be made a detailed parking user and an area survey at the Yildiz Campus. After the
completion of the survey the data would be evaluated by using statistical methods (e.g.
descriptive statistical analysis, cross effect analysis, variance analysis, regression
analysis, correlation analysis, t-test). Depending on the obtained data it would be
determined that what kind of solution alternatives can be presented in the light of YTU
Main Campus case.
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OZET

Esnek borular, diugey yukler altinda sekil degistirme &zellikleri nedeni ile yaygin
olarak kullanilmaktadir. GémulG rijit borular Gzerlerine etkiyen disey yukid boru tacindan
boru tabaninda yatak dizeyine aktararak yik tasirken, gdmulli esnek borular geri
dolgunun pasif itkisinden yararlanarak disey yukd boru yan duvarlarindan geri dolgu
malzemesine aktarmaktadir. Geri dolgunun boru duvarlarina uyguladidi pasif itki, gémulu
esnek boru tasarimi igin gelistirilen ampirik bagintilarda kilit bir rol oynamaktadir. Geri
dolgunun pasif itki direnci bir ¢gok arastirmaci tarafindan zemin reaksiyon modull olarak
tanimlanmaktadir. Bu parametre sinir kogullari, 6rtl kalinlidi, esnek boru ¢ember rijitligi
ve bunlarin yani sira bir c¢ok belirsizlikten etkilendigi icin ampirik olarak
belirlenebilmektedir.

Bu calismada, zemin reaksiyon modulinin deneysel olarak belilenmesi
amaclanmaktadir. Bu kapsamda c¢alisma iki asamali olarak planlanmistir. Birinci
asamada geri dolgu malzemesi olarak kullanilacak kum zeminin kiguk, orta ve blylk
deformasyon dizeylerindeki gerilme sekil degistirme davranisini belirlemek igin bir dizi
laboratuar deneyi yapilacaktir. Bu deneylerde zeminin kiguk sekil degdistirme
seviyelerindeki bir boyutlu sikisma moduli (My.x) ve orta ve blylk sekil degistirme
seviyelerindeki bir boyutlu sikisma modiilii (Ms) belirlenecektir. ikinci asamada ise zemin
reaksiyon modulinin geri dolgu iglemi sirasinda ve dusey yuk yukleme siresince
degisimini incelemek amaci ile model deneyler yapilacaktir. Deneysel ¢calismalarda zemin
reaksiyon modulinin belilenebilmesi icin uzayan elemanlar kullanilacaktir. Model
deneylerden ve ampirik bagintilardan elde edilen zemin reaksiyon modull degerleri
karsilastirilacaktir.
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SUMMARY

Flexible pipes are extensively used due to their deflection behavior under vertical
loads. While buried rigid pipes bear load by means of that they transfer vertical load
affecting them to bedding level on pipe invert, buried flexible pipes transfer vertical load to
sidefills through pipe walls. Passive resistance applied to pipe walls by the backfill plays
a key role in empirical relations developed for flexible pipe design. Passive resistance of
the backfill is defined by a great deal of researches as modulus of soil reaction. This
parameter can be specified as empirical, as it is affected by boundary conditions, depth of
cover, pipe stiffness and also so many indefinitenesses.

In this reasearch, it is intended to determine the modulus of soil reaction in an
experimental manner. In this sense, the research has been planned as two-stage. In the
first stage, a series of laboratory experiments will be conductued to determine the stress-
strain behaviour of the sand soil that will be used as backfill material, in small, moderate
and large strain levels. In these experiments, small — strain one dimensional compression
modulus (Myax) and one dimensional compression modulus for moderate and large strain
levels (M) will be determined. And in the second stage, model tests will be performed to
observe the change of modulus of soil reaction during the backfilling stage and vertical
loading. In the experimental studies, extender elements will be used to determine the
modulus of soil reaction. Modulus of soil reaction values, obtained from the model tests
and empirical relations, will be compared and contrasted.
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OZET

Dunya’yl meydana getiren yer kabugunun hareketi sonucunda yeryizinin ¢ogu
yerinde oldugu gibi Tlrkiye’de de depremler siklikla meydana gelmektedir. Képriler,
dogal afet olan depremlerden sonra ulasimi saglamak amaciyla birinci dereceden énemli
yapilar arasinda yer almaktadir. Bu calismada Ankara — Sivas Demiryolu Uzerinde
bulunan ve dayanim esasina gére hesaplari ve tasarimi yapilmig olan bir kdprinun statik
itme analizi, zaman tanim alani ydntemiyle dinamik analizleri, performansa dayali analizi
ve Turk Deprem Yodnetmeligi’ nin yani sira diger Ulke ydnetmeliklerine gore
karsililastirmali analizi yapilacaktir.

Bu amagla koéprinin 3 boyutlu modeli Sap200 programi ile modellenecek,
artimsal esgeder deprem yUki ydntemi ve zaman tanim alaninda deprem analizi
yontemleri uygulanarak koéprinidn performans degerlendirmesi incelenektir. Dayanim
esaslli tasarimin gergek davranisa yakin sonug¢ verecek olan performans analizi ile
karsilastiriimasi yapilacak. Sonuclar karsilastirmali olarak ele alinacaktir. Hesap sonucu
g6zlenen plastik mafsallarin sayisi ve konumuna gdre koprinin performans seviyesi
ongorulen degeri saglayip, saglamadigi kontrol edilecektir. Ayrica yerinde yapilacak
Olcimlerde koprinin periyotlari saptanarak modelleme sonucu elde edilen periyotlar
karsilastirilarak modelin dogrulugu test edilecektir.
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SUMMARY

As a result of the behaving of the earth’s crusts, in a lot of places in the world the
earthquakes occur constantly with different magnitude, also in Turkey. The brides are
structures of first importance, after natural disaster because of the providing
transportation. In the study, a bridge in the railway between Ankara — Sivas which has
been analyzed and designed by allowable stress method is going to analyze pushover,
time history and seismic performance analysis and the results will compare with project of
the bridge according to the Fema440. For the purpose of the bridge is going to model by
using SAP2000 computer program. The incremental equivalent seismic force analysis,
time history analysis, pushover analysis are going to be applied to this bridge model. At
the end of these analyses, the behavior of the bridge is going to be observed by seismic
performance analysis which gives closer results. Herewith the design by allowable stress
method is going to be controlled to providing the level expecting seismic performance of
the bridge.
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OZET

Hastaneler, laboratuar faaliyetleri veya ila¢ kalintilarinin atiksuya verilimesi
sebebiyle pek ¢ok kimyasal bilesigin su ortaminda bulunmasina sebep olmaktadirlar. Bu
maddelerin ¢odu insan ve gevre sagligl Gzerinde énemli etkilere sahip olmakla birlikte
mutajenik, genotoksik ve akut toksisite etkilerine sahiptirler. Ancak, hastane atiksularinin
toksisitesi ile ilgili mevcut bilgiler sinirli ve arastiriimasi gereken bir konudur.

Hastane atiksularinda toksisiteye sebep olan kimyasallar, bu maddelerin ¢ok
disik konsantrasyonlarda bulunabilmesinden dolayl analitik olarak tayin edilmeleri
oldukga gugtilr. Ayrica, bu kimyasallarin karisimindan ortaya ¢ikan kompozit etkiler
analitik metotlarla belilenememektedir. Bu sebeple atiksuyun toksisitesi genellikle
biyolojik testlerle tesbit edilmektedir. Bu testler, toksik maddenin fiziksel/kimyasal
Ozellikleri  gibi  Ozelliklerinin ~ 6nceden  bilinmesine  gerek  gdstermeksizin
uygulanabilmektedir.

Ulkemizde hastane atiksularinin ekotoksikolojik &zellikleri ve bu 6zelliklerin
kaynaklari ile ilgili mevcut bir ¢calisma bulunmamaktadir. Gerceklestirilecek olan bu
calisma ile hastane atiksularinin toksik, mutajenik ve genotoksik 6zellikleri uzun sureli
testlerle belirlenecektir. Béylece Ulke genelinde kullanilabilecek verilerin elde edilmesi
saglanacaktir.

Bu calismada hastane atiksularinin ekotoksikolojik 6zellikleri ¢esitli mikrobiyolojik
testler kullanilarak belilenecek ve uzun sureli gézlemlerle hastane atiksularinin akut
toksisite, mutajenite ve genotoksisite 6zellikleri ortaya konacaktir. Hastane atiksularinin
toksik o6zelliklerinin belirenmesi amaciyla toksisite calismalarinda yaygin bir sekilde
kullanilan Daphnia magna ve P. Subcapitata (Akut Toksisite Testleri), Ames Test Yontemi
(Mutajenite), SOS Chromotest Yontemi (Genotoksik) kullanilacaktir.

Calisma sonucunda hastanelerden kaynaklanan atiksularin toksik ozellikleri
belirlenmis olacak, bdylece llkemizde bir eksiklik olarak gorilen hastane atiksularinin
ekotoksikolojik 6zellikleri konusunda énemli bir adim atilmis olacaktir. Calismadan elde
edilecek veriler hastane atiksulari ile ilgili ileride yapilacak ¢alismalar icin de dnemli bir
kaynak olusturacaktir.
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SUMMARY

Hospitals are known to be one of the release source of these pharmaceutical
chemicals in the aquatic environment due to laboratory activity or medicine excretion into
wastewater and some studies have reported that hospital wastewater has genotoxic
potential. However the knowledge about the hospital wastewater toxicity is scarce and
must be studied. It is extremely difficult to quantify the risk associated with these chemical
pollutants because they usually occur in concentrations too low to allow analytical
determination, and putative mutagens, with few exceptions, have never even been
identified. Moreover, the composite effects of mixtures cannot be readily assessed via
analytical methods. Thus toxicity is often evaluated by means of biological tests, as well
as by bacterial genotoxicity tests which do not require a priori knowledge of toxicant
identity and/or physical-chemical properties.

In Turkey, there are very limited number of studies related to ecotoxicological
characterization and the sources of the toxicity of hospital wastewaters. Toxic, mutagenic,
and genotoxic properties of hospital wastewater will be determined by long term
monitoring of wastewater with this study. Thus, the collected data will be used throughout
the country. Ecotoxicological properties of hospital wastewater using various
microbiological tests in this study will be determined and long-term observations of
hospital wastewaters acute toxicity, mutagenicity and genotoxicity properties will be
exposed. In order to determine the toxic properties hospital wastewater Daphnia magna
and P. Subcapitata (Acute Toxicity Tests), Ames Test (mutagenicity), and SOS
Chromotest Method (Genotoxic) will be used.

As a result, toxic characteristics of hospital wastewater will be designated, so that
an important step will be thrown about the lack of ecotoxicological characterization of
hospital wastewaters. Data to be obtained from the study of hospital wastewater will form
an important resource for future studies.
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OZET

Bu galismanin amaci evsel kati atiklarin énemli bir kismini iceren organik atiklar
ile atiksu aritma tesislerinden kaynaklanan aritma c¢amurlarinin farkli oranlarda
karistirilarak kompost Uretilmesi ve Uretilen kompost kalitesinin belirlenmesidir. Calisma
kapsaminda aritma tesisi camurlarinin evsel kati atiklarla kompostlastiriimasinda
uygulanacak karigim oranlarinin kompost kalitesi ve isletme sartlari Uzerindeki etkileri
arastirilacaktir. Kompostlastirma icin 40 cm ¢apinda ve 100 cm yuksekliginde 6 adet
reaktor kullanilacaktir. Calisma suUresince reaktérlerden olusan sizinti  suyu
numunelerinde analizler gergeklestirilerek kompost prosesi takip edilecektir.
Kompostlama iglemi tamamlandiktan sonra olugsan kompost kalitesinin belirlenebilmesi
amaciyla Fermantasyon Derecesi (Rottegrad), Fitotoksisite (Bitkiye Uygunluk), Hijyen
(Salmonella) ve agir metal (bakir, kursun, kadmiyum, nikel, ¢inko, krom) analizleri
gercgeklestirilecektir.

SUMMARY

The aim of this study is to determine the quality of compost produced from the
organic part of the municipal solid waste and wastewater treatment plant sludge mixtures.
The effect of mixture rate on the operating parameters and compost quality will be
investigated during the study. 6 column reactors with a height of 100 cm and diameter of
40 cm will be used for aerobic composting of solid waste and sludge mixtures.
Composting process will be controlled by the analysis on the leachate samples generated
from the reactors. After the end of the process, produced compost quality will be
determined by Rottegrad, phytotoxicity, hygiene, and heavy metal (cupper, lead, nickel,
cadmium, zinc and chromium) analysis.
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OZET

Tavuk kesimhaneleri, oldukga fazla su ihtiyacina sahip prosesler olup, proseste
olusan atiksu kan ve yag icerigi sebebiyle c¢evrede oldukga biylk tahribata sebep
olmaktadir. Bu atiksular mevcut durumda ¢ogdunlukla ¢ézinmus hava flotasyonu (DAF)
ve klasik aktif camur tesisleri ile artiimakta ve ylzdurilen kati madde ve yaglar ile gamur
kurutulup rendering isleminden gegirildikten sonra tavuk unu elde edilerek yem olarak
kullanilmaktadir. Bu calismada ise tavuk kesimhane atiksularinin aritimi santriflj ve
membran prosesler (ultrafiltrasyon, nanofiltrasyon ve ters osmoz) kullanilarak
gercgeklestirilecektir. Bu sayede daha kaliteli bir ¢ikis suyu elde edilerek bu suyun tesiste
tekrar kullaniimasi ve su ihtiyacinin azaltiimasi hedeflenmektedir. Ayrica kati maddelerin
Ozellikle santriflj prosesi ile yogun bir sekilde elde edilecek olmasi sebebiyle kurutma
maliyetlerinin dlslrtilmesi de hedefler arasinda yer almaktadir. Boylece tavukguluk
endustrisine yeni bir ydntem kazandirilarak geri kazanim alternatiflerinin ortaya konmasi
planlanmaktadir.

SUMMARY

Poultry slaughterhouse demand on huge amount of water. wastewater,
composed of this process has much detrimental effects on environment due to blood and
grease content. In the present applications wastewater is mostly treated by dissolved air
floatation (DAF) and classical activated sludge process. Sludge is dried along with floated
solid matter and grease. Following this process, these are rendered to obtain chicken
flour which is latter used as animal feed. In this study, wastewater treatment of poultry
slaughterhouse wastewater is going to be realized by centrifuge and membrane
processes (ultrafiltration, nanofiltration, and reverse osmosis). By this manner, it is
objected to achieve a high quality wastewater effluent and water is going to be reused.
Another goal is to reduce the water demand. Additionally, drying cost is going to be
reduced by centrifuging where a denser solid content is acquired. Consequently, through
this new approach in poultry slaughterhouse industry, recycling alternatives.
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OZET

Laboratuvar Olgekli calismalar sonucunda alternatif taban o6rti sistemleri
kullanilarak dlzenli depolama sahalari sizinti sularinda bulunan organik ve inorganik
kirleticilerin yer alti sularina gecisinin incelenecegi ve sizinti suyunun taban o6rtisu olarak
kullanilan taban materyalleri endeks Ozellikleri ve statik davranislan Uzerine etkilerinin
belirlenecegi calisma kapsaminda, farkli taban ortllerine sahip reaktorlerin  Ust
béliminde sizinti suyu, alt béliminde yeralti suyunu temsilen distile su yer alacak,
sizintl suyunda bulunan organik (KOI, TOK, fenol bilegikleri) ve inorganik (CI, NH3, agir
metaller, inorganik makrobilesenler) Kkirleticilerin taban sistemlerinden gegcisi aylik
yapilacak olan analizlerle izlenecek, bu kirleticilerin gegisi zamana bagli olarak
modellenerek transfer katsayilari hesaplanacaktir. Dizenli depo sahalarinda olusan
sizintt  suyunda bulunan Kkirleticilerin  yeraltt suyuna gecis mekanizmalari
degerlendirilecektir.

SUMMARY

In this study, laboratuar-scale reactors will be used to determine transport of
organic (COD, TOC, phenolic compounds) and inorganic (CI, NH; heavy metals,
inorganic macrocomponents) contaminants in the solid waste landfill leachate through the
alternative landfill liners to the groundwater sources and to determine the effect of
leachate on soil properties of the materials used as landfill liners. Organic (COD, TOC,
phenolic compounds) and inorganic (CI', NH3 heavy metals, inorganic macrocomponents)
contaminants of landfill leachate (in the upper part of the reactors) and distilled water (in
the lower part of the reactors) will be analyzed monthly, transport of these contaminants
will be modelled and diffusion transfer coefficients of organic and dispersion transfer
coefficients of inorganic contaminants will be calculated. Transport mechanisms of
leachate contaminants through alternative landfill liners will be assessed.
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Kompostlastirma esnasinda organik madde biyokimyasal streclerle dontstme
ugrarken ayni zamanda ortamdaki mikrobiyal kiltirde de farkhliklar olmaktadir.
Kompostlastirma sonrasi elde edilen Grin kalitesi her bir asamada uygun mikrobiyal
kaltdrin bulunmasiyla dogrudan iligkilidir. Ayrica, kompostlagtirma prosesi uygun
yonetilmedigi takdirde patojen olusumu da s6z konusudur. Bu ytizden organik atiklarin
farkli mikrobiyal gruplarla nihai Urlnlere donlstirilmesi 6zel éneme sahiptir. Ancak
hammaddenin farkli olmasi ve kompostlastirma icin gerekli sartlarin cesitliligi sebebiyle
(atik turd, tesis dizayni, havalandirma orani, pH, C/N orani, sicaklik ve su muhtevasi)
birgcok galismanin sonuglari optimum kosullari belileme agisindan genelde birbirleri ile
tam olarak uyumlu olmadigi gibi kompost stabilitesi ile mikrobiyal trler arasindaki iligki
tam olarak belirlenebilmis de degildir. Bu ¢alismada, 1000 ton/giin kapasiteli istanbul
Kompost Tesisinin gesitli kademelerinden alinacak numunelerde mikrobiyal tlr dagilimi
belirenerek kompost kalitesinin proses sartlari ve mikrobiyal kompozisyon ile iligkisi
ortaya konacaktir. Mikrobiyal turlerin belirenmesi PCR, DGGE ve dizi analizi temelli yeni
molekuler teknikler vasitasiyla gerceklestirilecektir.

SUMMARY

Organic materials are decomposed biochemically and the profile of microbial
community is changing during the composting, The compost quality is related to the
presence of suitable microorganism in each process stage whereas pathogens are
dominant if it not properly managed. Particular attention has been drawn to the
microorganisms that populate composting substrates and their community dynamics.
However, due to the feedstock differences and the vast variety of composting conditions
(i.e., type of raw material, facility design, aeration rate, pH, C/N ratio, temperature and
moisture content), the results of many reported studies are often not in full agreement
with each other. In particular, the relationship between compost stability measures and
microbial community structure is not well understood. In this study, microbial community
analysis- and thus process optimization- via PCR, DGGE and sequencing analysis based
new molecular techniques will be carried out to determine in the waste samples from
composting area of the Istanbul Composting Facility with the daily capacity of 1000 tons.
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OZET

1950’li yillardan sonra, kullanim alani hizla yayilan pestisitlerin, tibbi ilaglarin
(antibiyotikler ve hormonlarin) canllara ve ¢evreye olan zararh etkilerinin gézlenmesi ve
pek ¢ok saglik problemiyle karsilasiimasindan dolayi, bu konulardaki arastirma ve kontrol
bilinci de paralel olarak artmaya baslamistir. Tibbi ilaglarin igceriginde bulunan muhtelif
organik maddelerin, azot ve fosfor gibi nitrientlerin konvansiyonel aritma tesislerinde
giderimi igin hendz etkin ve verimli bir yontem bulunamamistir. Organik ve inorganik
kontaminasyonu tam olarak giderilemeyen bu tir su ve atiksular, alici ortamdaki birgok
sucul canlida olumsuz etkilere sebep olmakta ve besin zinciri vasitasi ile insanlara kadar
ulasabilmektedir. Cok sayida ilacin hammaddesi olarak kullanilan parasatemol N-(4-
hidroksifenil) veya asetaminofen nezle, basagrisi ve benzeri diger agrilarda kullanilan
popliler analjezik ve antipiretik etkili bir ilagtir. Ulkemizde ¢ok yaygin bir kullanim
yuzdesine sahip olan parasetamol ihtiyaci dinya genelinde ABD, Cin ve Turkiye
tarafindan karsilanmaktadir. Yapisindaki kuvvetli organik baglar sebebi ile biyolojik olarak
su ortaminda pargalanmasi oldukga zor olmakta ve alici ortamda organik madde kaynakli
kirlilik olusturmaktadir. Parasetamol hammadesi Uretimi esnasinda olusan yuksek
kimyasal oksijen ihtiyacinin (KOI) giderimi, Gretim yapan firmalar agisindan oldukga zor
olmakta ve konvansiyonel aritma tesisleri KOI gideriminde yetersiz kalmaktadir. Farkli
ileri oksidasyon sistemleri ile parasetamolden igeren ila¢ atiksularinda aritilabilirlik
calismalari halen sirmekte olup, spesifik olarak KOI giderimine yénelik galismalarda
onemli bir literattr boglugu bulunmaktadir.

Onerilen bu calisma ile parasetamol ireten biiyiik dlgekli bir ilag fabrikasindan
alinacak olan proses ¢ikis suyunda, gesitli ileri oksidasyon proseslerinin (Fenton, UV /
foto-Fenton ve ozon) KOI giderimi (izerindeki performanslari arastirilacak ve parasetamol
iceren farmakolojik atiksulardan KOI gideriminde en yiiksek giderim verimini saglayan
sistem belirlenecektir. Daha sonra parasetamol Ureten tesiste pilot dlgekli galismalar
yapilip, sanayi 6l¢ceginde isletme ve yatirrm maliyetleri belirlenecektir.
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SUMMARY

After the 1950s, due to observation of the harmful effects of pesticides and
medical drugs (antibiotics and hormones) and on the organisms and the environment, as
well as of many subsequent health problems, awareness of these issues in research and
control have begun to increase in parallel. So far, an effective and efficient method has
not been found for the removal of various organic substances in medical drugs and
nutrients such as nitrogen and phosphorus for the conventional treatment plants.
Because of the incomplete removal of organic and inorganic contamination, this kind of
water and wastewater can cause adverse effects on many aquatic organisms in the
receiving environment, and can reach up to humans through the food chain. Parasatemol
N-(4-hydroxyphenyl), as a raw material of numerous drugs, is a popular analgesic and
antipyretic drug is used in various medicinial purposes to treat acetaminophen fever,
headache and other pains. The entire world needs for paracetamol, which has a very
common use in our country, are covered by United States, China and Turkey. Due to the
strong organic bond in its structure, the biological disintegration of paracetamol in the
aquatic environment becomes very difficult, resulting an organic matter pollution in the
receiving water bodies. Removal of high chemical oxygen demand (COD) during the
production of paracetamol raw material has become very difficult for companies engaged
in production, and COD removal by conventional water treatment facilities are
inadequate. The treatability studies on paracetamol-containing pharmaceutical
wastewaters by several advanced oxidation systems are ongoing, but the specific studies
regarding the removal of COD seem to be an important gap in the relevant literature.

In this study, COD removal performances of various advanced oxidation
processes (Fenton, UV / photo-Fenton and ozone) on the effluent wastewaters to be
taken from a large-scale drug plant processing paracetamol will be investigate, and the
system allowing the highest removal efficiency of COD removal from paracetamol-
containing pharmaceutical wastewaters will be determined. Further, the pilot-scale
studies of paracetamol-producing plant will be conducted and, operational and
investment costs will be determined at the industrial scale.
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OZET

Tekstil endustrilerinden kaynaklanan atiksular fiziksel, kimyasal ve biyolojik olarak
aritilabilmesine ragmen istenen nihai c¢ikis kalitesinin  saglanmasinda yeterli
olmamaktadir. Ozellikle, tekstil atiksularindan renk ve bulaniklihgin tek kademede
giderilmesi, bu atiksularin kompleks bir yapiya sahip olmalarindan dolayi olduk¢a zordur.
Ayrica, boyama islemleri neticesinde olusan renkli atiksularin, daha kaliteli hale getirilerek
proses igerisinde yeniden kullaniimasi s6z konusu oldugu durumlarda, mevcut aritma
Unitelerinin  etkin ikincil artma kademeleriyle birlestiriimesi zorunludur. Tekstil
atiksularinin yeniden kullanilabilmesi amaciyla son zamanlarda membran proseslerin
kullaniminda hizl artig gérilmektedir.

Membran proses uygulamalarinin basarili olabilmesi i¢in uygun 6n aritma
metotlarinin segilmesi gerekmektedir. Genellikle organik kaynakl kirleticileri iceren tekstil
atiksulari igin uygun 6n aritma proseslerinin belirenmesinde 6zellikle organik maddelerin
molekuler agirlik dagihminin belirenmesi énem arz etmektedir. Bu galisma kapsaminda
tekstil endUstrisinde atiksu olusturan agartma ile agartma yikama sulari, boyama ile
boyama yikama sulari ve tesis ¢ikisi birlesik atiksuda organik maddelerin molekdller
agirhk dagilim analizleri gecgeklestirilecektir. Ayrica, organik madde miktarinin
belirenmesi amaciyla toplam organik karbon (TOK) ve UV,s, analizleri de yapilacaktir.
Organik maddelerin mollekiler agirlik dagiliminin belirlenmesi ile, her bir tekstil prosesi
atiksuyu ve birlesik atiksu (fabrikadan kaynaklanan tim atiksularin karismig hali) icin 6n
aritma ve nihai aritim igin kullanilacak membran secimine katki saglanacaktir.
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SUMMARY

Although textile wastewaters can be treated physically, chemically and
biologically, however, in some cases existing treatment units may not be sufficient to
meet the desired effluent discharge standards. Particularly, it is sometimes very difficult to
accomplish the removal of colour and turbidity from textile wastewaters by a single-step
treatment, due to complex nature of these wastewaters. Therefore, integration of existing
treatment units and effective treatment processes has become inevitable when the
improved effluent will be reused in the main process. In recent years, membrane
processes have been widely used for the reuse of various types of textile wastewaters.

An appropriate pre-treatment method should be selected for a successful
operation of membrane system. Generally, determination of molecular weight distribution
is an important factor for pre- and post-treatment of textile wastewater containing high
organic contents with large spectrum. In the context of this project, molecular weight
distribution of organic matter will be analysed in bleaching and bleaching-washing
wastewater, dying and dying-washing wastewater and combined wastewater from textile
industry. Further, Total Organic Carbon (TOC) and UV,54 parameters will be measured to
represent of organic contents of textile wastewater. Determination of molecular weight
distribution of organic material from each textile process wastewater and combined textile
wastewater shall contribute for an appropriate membrane selection in pre- and post-
treatment.
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OZET

GuUnUmuzde yerlesim merkezlerinin nifuslarinin artmasiyla birlikte atiksu Gretimi
artmig, bu da alici ortamlara (deniz, gdl, baraj vs.) desarjlarla gelen kirlilik ydkdnin
6zumleme kapasitesinin Uzerine ¢ikmasina sebep olmustur. Atiksularin aritimi bu
sebeple sehirler icin vazgegiimez bir uygulama haline gelmistir. Ulkemizde birgok
yerlesim yerinde atiksu aritma tesisinin bulunmayisi ve bu bdlgelerden kaynaklanan
atiksularin aritilmasi  zorunluluguna ek olarak mevcut atiksu aritma tesislerinin
iyilegtirimesi maksadiyla yeni tekniklerin gelistiriimesi ihtiyaci ortaya ¢ikmaktadir. Bu
ihtiyacin aritim verimi agisindan en uygun yontemle giderilmesi Ulke ekonomisine daha
dusUk yuk getirmesi sebebiyle 6nemlidir.

Evsel atiksularin aritiimasi maksadiyla birgok teknoloji uygulanmakta olup, bu
teknolojilerin gelistiriimesi ve daha iyi anlasilabilmesi icin birgok calisma yuratilmus ve
yurGtiimektedir. Bu calismada, kaskat tipli nitrient giderme reaktériinde aerobik
grantllestirme ve aerobik grandlin aritma performansi Gzerindeki etkisi arastirilacaktir.
Bununla birlikte kaskat reaktor isletimi siUrecinde aktif ¢amur kullanimi ve aerobik
granulasyon sonucunda mikroorganizma tlrlerinin degisimi de belirlenecektir. Bu
maksatla projede iSKi Atakdy ileri Biyolojik Atiksu Aritma Tesisi'nde bulunan 10 m*/giin
debili pilot dlgekli reaktor kullanilacaktir.
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SUMMARY

Today, increasing population has resulted in an increase in the wastewater
generation, which, in turn, has lead to the discharge of pollutants to the receiving bodies
(sea, lake, dam, etc.) much more than the remediation capacity of them. Therefore,
treatment of wastewaters before discharge has become a compulsory task for cities. The
facts that there are no treatment plants in several cities and that these cities discharge
wastewaters to receiving bodies without any treatment process come with the need for
new techniques to dispose of wastewaters. It is very important that these new techniques
should be optimized fort he highest treatment efficiency at the lowest cost.

Currently, there are several techniques in wastewater treatment. A great number
of research studies to understand the processes involved and to improve these
technologies has been conducted throughout the world. This study will focus on aerobic
granulation in a cascade-type nutrient removal system and the effects of aerobic granules
on the treatment performance. Besides, the microbial culture dominant in the treatment
process during activated sludge and granulation stages will be investigated. The pilot-
scale domestic wastewater treatment plant in ISKI Atakoy Advanced Biological
Wastewater Treatment Plant (with an influent of 10 m3/day) will be operated.
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OZET

Gunumuzde Kuresel Navigasyon Uydu Sistemleri (GNSS), Sdrekli Calisan
Referans istasyonu (CORS) aglari, ag-RTK (Network RTK) prensibindeki aktif
GPS/GNSS aglari, gercek zamanl diferansiyel dizeltme teknikleri, GPS/GNSS kullanici
ekipman, donanim ve yazilimlari ile telekomunikasyon sistemleri ve teknolojileri temel
jeodezik ve dlgme amacl bircok galismanin yani sira, farkli disiplinler ve uygulayicilar
tarafindan da degisik nitelikteki uygulamalar igin etkin olarak kullanilan sistemler haline
gelmistir. Ozellikle basta bilimsel galismalar olmak Uzere, ginliik yasantimizdaki
uygulamalar icin de etkin bir gekilde kullanilan bu sistemler, gelisen ve degisen
teknolojiye paralel olarak her gegen gin kullaniciya daha Ustlin hizmetler sunmaktadirlar.

Bu sistemlerin kullanimindan Ust derecede yararlanan disiplinlerden birisi de
haritacilik bilimidir. Ulke temel jeodezik aglarinin olusumu, yerkabugu hareketlerinin
belirenmesi, deformasyonlarin izlenmesi, hidrografik dlgcmeler, farkli nitelikteki
muhendislik dlgmeleri, cografi bilgi sistemleri, ara¢ navigasyonu, hassas tarim vb. birgok
alanda kullanilan bu sistemlerin uygulama alanlari giderek yayginlasmakta ve
cesitlenmektedir. Uygulama alanlarinin bu hizla yayginlasmasi sonucu kullanilan
donanim, dlgme yontem ve teknikleri ile GPS/GNSS degerlendirme stratejilerinde de
onemli gelismeler olmustur. Bu calismalar icin gereksinim duyulan dm-cm ve daha iyi
mertebelerdeki dogruluklar (mm) igin hala rélatif (bagil) konum belirleme ydntemlerine ve
faz dlgulerine gereksinim duyulmaktadir.

Son yillarda, yukarida bahsedilen statik ve kinematik bircok uygulama igin istenen
yuksek dogruluk ve duyarliliktaki hassas konum bilgisinin elde edilebilmesi igin bugine
kadar kullanilan ve gelistirilen geleneksel GPS/GNSS konum belirleme ydntemlerinin-
tekniklerinin disinda, o6zellikle 6lgl sonrasi degerlendirme (post process) ve gercek
zamanli (real-time) GNSS/CORS uygulamalarinin sonuglarinin zaman, maliyet, dogruluk,
performans, kullanilan ekipman ve donanim, harcanan isgicl gibi kriterler dikkate
alindiginda, bunlarin optimize edilmesine olanak taniyan yeni teknikler gelistiriimistir.

Bu tekniklerden birisi de nokta konumlamanin 6zel bir tiri olan GPS hassas
mutlak konum belirleme (GPS Precise Point Positioning / GPS-PPP) ydntemidir. Basta
International GNSS Service (IGS) olmak Uzere, Jet Propulsion Laboratory (JPL), Center
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for Orbit Determination in Europe (CODE) vb. kuruluglar tarafindan Uretilen yUksek
dogruluklu hassas uydu yoéringe (efemeris) ve saat bilgilerinin yaklasik gergcek zamanli
ve slrekli olarak web ortaminda kullanicilara sunulmasi, bunun yaninda ilgili diger
drinlere (atmosferik parametreler, dinya dénme parametreleri vb.) erisim kolayligi, s6z
konusu bu ydntemin cm ile birka¢g dm arasinda degisen bir dogruluk dizeyi ile konum
bilgisi sunmasini saglamistir. Bu yonuyle, s6z konusu yéntem, mutlak anlamda tek bir
GPS/GNSS alicisi ile yiksek dogruluklu konum bilgisinin elde edilmesini saglayarak,
geleneksel rolatif (bagil-goreli) gdzlime iyi bir alternatif olugturmustur.

Bu projede, gelismis GPS/GNSS o6lgme donanim ve ekipmanlari, cesitli
telekomlnikasyon sistem ve teknolojileri kullanilarak, ylksek duyarlik gerektiren
mudhendislik amach o6lgme ve jeodezik uygulamalarda, alternatif yaklagimlar
irdelenecektir.

GPS/GNSS goézlemlerini degerlendirmedeki son gelismeler de dikkate alinarak
GPS Hassas Mutlak Konum Belirleme (GPS PPP) yontemi sonuglarinin ulusal ve yerel
gergcek zamanli GNSS/CORS Agi (A§ RTK) VRS (sanal referans istasyonu yontemi) ve
FKP (alan dizeltme parametreleri yontemi) ¢ézimleri ile statik ve kinematik konumlama
uygulamalarinda karsilastiriimasi yapilacaktir.

GPS PPP tekniginin gercek zamanh (real-time) olarak kullanilabilirligi ve
sagladigi dogruluk arastirilacaktir.
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SUMMARY

Today, Global Navigation Satellite Systems (GNSS), Continuously Operating
Reference Stations (CORS) Networks, Active GPS/GNSS Networks based on RTK-GPS,
real time differential correction techniques, GPS/GNSS user equipment, hardware and
software, telecommunication systems and technologies used for several basic geodetic
and surveying aimed applications as well as utilized by different disciplines and
implementing institutions for various applications have become effective systems.
Especially, including efficient uses not only in our daily lives but also in scientific studies
in particular, these systems offer users superior services parallel to the improving and
changing technology every day.

One of the disciples benefited from the effective use of these systems in highest
degree is the science of Geomatic. The wide-ranging use areas of these systems such as
establishment of the National Fundamental Geodetic Networks, determination of the
crustal movements, monitoring the deformations, hydrographical surveys, engineering
surveys, geographical information systems (GIS), vehicle navigation, agriculture tracking
have increasingly become widespread and diversified. Because of rapid spreading of the
application areas, in not only the used hardware, surveying methods and techniques but
also in GPS/GNSS determination strategies, there have been significant developments.
These studies acquire dm-cm scale or more precise (mm) accuracies, and then relative
positioning methods and phase measurements are currently needed.

Recently new techniques have been developed in which results of the post
processing and real time GNSS/CORS applications have been optimized in terms of
considering some criteria such as time, cost, accuracy, performance, equipments,
hardware and labor to obtain desirable high precise and accurate position information for
several static and kinematic applications mentioned above except used and developed
conventional GPS/GNSS positioning techniques.

One of the new techniques is the GPS Precise Point Positioning method (GPS-
PPP) which is a specific kind of positioning. In recent years, by the help of providing the
users near real time and continuously high accurate precise satellite/orbit and time
products in the web environmental by firstly International GNSS Service (IGS), then Jet
Propulsion Laboratory (JPL), Center for Orbit Determination in Europe (CODE) and such
institutions, furthermore easy access to the other related products (atmospheric
parameters, earth rotation parameters and etc.), this considered technique is offered
position information with a accuracy level ranging from cm to a few dm. With this aspect,
the method, which obtains high accurate position information with a single GPS/GNSS
receiver, is more robust alternative than conventional relative solution.

In this project, the developed GPS/GNSS survey hardware and equipments by
using several telecommunication systems and technologies will be explicated with
alternative approaches for geodetic and engineering survey applications required high
precision.

By considering recent developments in determination of the GPS/GNSS
observations, a comparison will be done between the GPS PPP results, national and
local real time GNSS/CORS Network (Network RTK) VRS (Virtual Reference Station) and
FKP method in static and kinematic positioning applications.

The usage capacity of the real time GPS PPP technique and the obtained
accuracies will be investigated.
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OZET

Gunumuzdeki mikro elektromekanik ve bilgisayar teknolojilerindeki gelismeler,
Yersel Lazer Tarama (TLS) teknolojisinin dogruluguna ve guvenirligine énemli katkilar
saglamaktadir. Bu ylzden, Yersel lazer tarayicilar bircok uygulama alaninda
kullanilmaktadir. Yersel Lazer tarayicilar, reflektorsiiz total stationlarda oldugu gibi benzer
yollarla calismaktadir. Yersel Lazer tarayici, X,y,z noktalari formunda taranan bir
goruntinin 3 boyutlu nokta bulutunu hizli bir sekilde olgebilen bir alettir. TLS’nin
kullanimi arttikga, TLS verilerinin ve son Urlnlerinin dogruluk ve guvenilirliklerini artirmak
icin, yeni gelismelere ihtiya¢c duyulmaktadir.

TLS ile elde edilen sonu¢ Urindn dogrulugu ve guvenilirligi, cogunlukla, lazer
tarayicidan elde edilen verinin ¢ézundrligine ve dogruluguna baghdir. Bilimsel amagch
arastirmalar igin yapilan calismalar, dogruluk ve duyarlilik Uzerine yogunlasarak
yuritiimektedir. Bu arastirmalarin ¢ogu, tarayici obje arasindaki mesafenin etkisi, lazer
Isininin gelis agisi, taranan obje veya nesnenin rengi ve malzemenin cinsi, lazer 1sininin
doénls yogunlugu ve i1sin uzaklagsmasi Uzerinedir.

Bu projede, Yersel Lazer Tarayicillarin mesafeye bagli dogrulugunu ve
duyarlihdini belirlemek icin testler yapilacaktir. Taranan obje yilzeyinin, renginin ve
tarama ¢6zunarligidnin, mesafeye bagli olarak elde edilen uzunluk élgme dogrulugu ve
duyarlihidina etkisini belilemek igin, farkli renk ve materyallere sahip referans hedefler
test amagli kullanilacaktir. Yersel Lazer Tarayicilarin deformasyonlarin belirlenmesinde
ne Ol¢ude kullanilip kullanamayacagin belirlenmesi icin, mesafeye bagli olarak 6zel hedef
objeler yardimiyla testler yapilacaktir. Mesafeye bagli olarak objede meydana gelen
hareket ve deformasyonlari belirlemek icin elde edilen sonuglarin kesin degerlere ne
kadar yaklastigi tespit edilmeye calisilacaktir.
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SUMMARY

Nowadays the developments in electro mechanical and computes technologies
are contributed to accuracy and reliability of terrestrial laser Scanning Technology.
Therefore terrestrial laser scanners are preferred in many applications. Terrestrial laser
scanning is used similar ways as reflectorless total station. TLS is a device which can be
quickly measure 3-D point clouds in the x y z form of a scanning image. In order to
increase of accuracy an reliability of TLS data and final products new developments are
need.

The accuracy and reliability of final products of TLS depends on accuracy and
resolution of data obtained from laser scanner. The scientific research studies are carried
out focusing on accuracy and sensitivity. Most of these studies are relating to the effects
of distance between laser scanner and object, angle of incidence of laser beam, the color
and material of scanned object, return intensity of laser beam and laser divergence.

In this project, for determining of accuracy and sensitivity depending on distance
of terrestrial laser scanner tests will be achieved. The reference target with different
colors and material will be used to determine effects of length measuring accuracy and
sensitivity depending on the distance of surface color and scanning resolution of
scanning object for testing purposes. The tests will be done with the help of special
targets for determining whether it can be used in deformation surveying of terrestrial laser
scanners. The movements and deformation of object depending on the distance will be
determined. How much closer to the true values of the obtained result are determined.
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AFET YONETIMI-HAZIRLIK BILESENI iGIN KONUMSAL VERIi ALTYAPISI
TASARLANMASI, TASKINA DUYARLI ALANLAR: AYAMAMA DERESiI ORNEGI

Prof. Dr. Fatmagiil BATUK
Yuksek Lisans Ogrencisi Mustafa YALCIN

Insaat Fakiiltesi, Harita Miihendisligi B6limi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2011-09-04

OZET

Konumsal Veri Altyapisi konusu, yaklagik 20 senedir birgok Ulkenin
glindemindedir. Internet ortaminda cografi verilere erigimi, veri paylagimini, birlikte islerligi
temel amac¢ edinen bu yaklasim Ulkemizde de bilim insanlar tarafindan benzer surecte
arastiriimig, bilimsel yayinlar yapilmig, ancak veri sorumlusu olan kamu kurumlari,
hikimetin baskilari sonucu ancak 2010 yilinin baginda bu sistemin farkinda olmak
zorunda kalmiglardir. Bu gelisim o kadar hizli olmustur ki, yillardir uyuduklari ortamdan
ancak yabanci danigmanlar ile kurtulabileceklerine inanmislardir. Maalesef ki pek ¢ok
projedeki yabanci danigsmanlarin, aslinda Ulkemiz bilim insanlarina danistiklarini da
bilmemektedirler. Aragtirildiinda hemen hemen hi¢ bir e-Dénlisim projesinde artik
Universitelerin yer almadigi kolaylikla gérilecektir.

Ulusal Konumsal Veri Altyapisi (UKVA), bir Glkedeki yer alti yapisindan, binalar
vb birgok yer ylzeyi objesinden gdkylziine, bir gok projede kullaniimasi gereken temel
taglari kapsamaktadir. Afetler ile her zaman kargi karsiya oldugumuz gezegenimizde, afet
yonetimi icin gereksinilen veriler, ginimuz teknolojisiyle, internet ortaminda ¢ok kolay ve
efektif olarak paylasilabilir. Ancak en zor konulardan biri UKVA icin veri altyapisinin
tasarlanmasidir. Tasarim afetler konusunda uzman olmanin yani sira CBS konusunda da
uzman olmayi, dolayisiyla birgok disiplinin bir arada calismasini gerektirmektedir.
Paydaslar arasinda veri toplayan, isleyen, yorumlayan ve uygulayan kurumlarin yani sira,
arastirma yapan Universiteler, llkede yasayan vatandaslarin yer almasi sistemin degerini
arttiracak, anlamh olmasini saglayacaktir.

Bu calismada, afet yonetimi hazirlik asamasina; UKVA-CBS bakis agisi ve sel
ornegi ile 1siIk tutulmasi, paydaslarin birbirini anlamaya galismasi ve bilimsel sonuclar ile
tasarima destek olunmasi hedeflenmistir. YUksek lisans tezinin bilime katkisi; CBS-Cok
Olgitli Karar Analizi (COKA) yénteminin yeni bir tasarim ile, yeni bir vaka alaninda
uygulanmasi, bulgularin mevcut durum ile karsilastiriimasi ve sonuglarin istatistiki olarak
degerlendiriimesi olacaktir.
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SUMMARY

Spatial Data Infrastructure in the agenda of many countries for about 20 years.
Basic aim at geographic data access, data sharing, interoperability on the internet
environment of this approach, similarly to our country similar process was investigated,
scientific publications were made by scientists, but the public institutions responsible for
data, as a result of government pressure, have had to be aware of this system only at the
beginning of 2010. This development has been so fast that they believed to survive from
their environment of slumber for years with foreign advisors.

Unfortunately, they also don’t know indeed foreign advisors consult our scientists
in a lot of projects. Universities almost havenn’t part of any Turkey's e-Transformation
project, it will be seen easily when investigated.

National Spatial Data Infrastructure (NSDI), from underground structure, such as
buildings in the surface of the object to the sky, covers the basic points that should be
used in many projects. Every time we are confronted with disasters on our planet, which
are required data for disaster management, today's technology, can be shared very easily
and effectively in the internet environment. However, one of the most difficult issues in
designing data infrastructure for NSDI. Design, requires being an expert about disasters,
as well as being an expert in Geographical Information System (GIS) and thus requires
many disciplines to work together. Among stakeholders that collect data, process,
interpret and implement, the institutions, as well as engaged in research universities, to
take place in the country of citizens will increase the value of the system and will be
significant.

In this study, the preparation phase of disaster management; NSDI-GIS
perspective and shed light on the example of flood, to understand each other
stakeholders and targeted to support the design with scientific results. Master thesis
contribution to science will be GIS-Multi Criteria Decision Analysis (G-MCDA) method
with a new design, implementation of a new disaster area, the current situation in
comparison with the findings, the results evaluated statistically.
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MODERN DIESEL MOTORLARINDA OPTiMUM PIiLOT VE ART PUSKURTME
STRATEJiSIiNiN BELIRLENMESI

Dog. Dr. Muammer OZKAN
Doktora Ogrencisi Orkun OZENER

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-08-04

OZET

Dunya Uzerindeki kirletici emisyon saliniminin 20.yy igerisinde buyudk bir ivmeyle
artmasinin bir sonucu olarak, yapilan anlagsmalar ve getirilen kisittamalar bir gcok sektérde
oldugu gibi otomotiv endistrisini de kapsamaktadir. Ulkemizde de gegerli olan EU
(Avrupa Birligi) standartlarinin zorlayici etkisi ve 6zellikle yururlige girecek olan Euro 5
standardinin emisyonlarda ciddi oranlarda azaltmayi hedeflemis olmasi, emisyonlarin
azaltiimasini hedefleyen c¢alismalara hiz katmistir. Arastirmacilar farkli yontemler ile
emisyon salinimini azaltmaya calismaktadirlar. Bu ¢alismalara, diglk emisyon ve kisa
omur doéngusine sahip alternatif yakit c¢alismalari, yanma sonrasi emisyonlarin
azaltimasina ydnelik katalitik konvertér, SCR (Selective Catalytic Reduction),
uygulamalari ve yanma mekanigine eki ederek yanma esnasinda emisyonu olusumunu
onlemeye yonelik EGR, yanma odasina su puskirtme galismalari érnek olarak verilebilir.
Belirtilen nitelikteki calismalar ile birlikte, 6zellikle 20.yy son ceyreginde elektronik
alaninda yasanan gelismelerle birlikte gelisen diesel motor teknolojisi, puskurtme
staretejilerini degistirilerek, yanma esnasinda olusun emisyonun azaltiimasina olanak
verir hale gelmistir. Gelistirilecek yeni startejiler ile calisan Diesel motorlar, bir yandan
emisyon sinirlarint  kargilar iken diger yandan minimum performans kaybini
gercekleyecektir. Literatirde yer alan galismalar, yanma odasina puskuirtilen yakitin
fazlara ayriimasinin emisyon Uzerine olumlu etkisini ortaya koymakla birlikte, literaturde,
kritik parametreler olan, faz sayisi, fazlarin kitlesel oranlari ve fazlar arasi strenin etkisini
ortaya koyan bir korelasyon yer almamaktadir. Belirtilen nitelikte bir korelasyonun
olusturulmasina, motor kalibrasyon galismalarinin daha kisa stirede sonuglandiriimasini
ve maliyetlerin azaltilmasina yardimci olacaktir. Bu amagla yapilacak ¢alismalarda deney
matrisinin blyUklGga birincil problem olarak ortaya ¢ikmaktadir. Bu ¢alismada, yapilacak
deneysel ve teorik galismalarla, fazlandirilmis puskirtme stratejisi parametrelerinin NOy
emisyonu, is ve motor performansi Uzerine etkilerini ortaya koyacak bir korelasyona
ulasiimasi hedeflenmistir.
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SUMMARY

As a result of the increase on the pollutant emissions formation with a high rate
in the 21th century ,lots of agreements are introduced in this field which includes the
Automotive Industry. Introducing of the Euro 5 emission regulation ,which Turkey accept
as a governing law in this area, with an aim of decreasing the emissions with a high rate
force the pace on the emission works in the automotive industry . Researchers uses
different methods for decreasing the pollutant emissions. Alternative fuel technologies
which has lower pollutant emission tendency and lower life cycle in the nature, reduction
of the pollutant emissions after the combustion like catalytic converter and SCR
(Selective Catalytic reduction) and the methods which has effect directly on combustion
kinetics and mechanics could be given as examples. On the other hand with the
improvements on the electronic technology field at the end of the 20 th century and the
improving diesel engine technology gives chances for using different injection strategies
for reducing the engine pollutant emissions. New and improving strategies makes
possible to meet the emissions regulation limits and performance demand in both at the
same time. The scientific literature in the multiple injection strategies research area gives
the positive effects of the spilt injection in the same combustion cycle ,but there is not a
comprehensive correlation or model that gives the effects of number of phases, the mass
ratio of phases, the the dwell time between phases and some other critical parameters for
both engine loading conditions at the same time. The model which has the above
mentioned properties will help the shortening engine calibration process duration and
costs. The first problem in this area comes out as , the size of the experimental matrix
.In this work our main target is the building up a valid model that identifies the effects of
the critical parameters on the NOy soot emissions and the engine performance for both
operating conditions .
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OZET

Dunya enerji gereksiniminin bir kismi halihazirda petrolden karsilanmaktadir ve
bu oran toplam tiketimin %36,4’Une tekabul etmektedir. Karayolu tasimaciligi petrol
tiketiminde %30’luk pay! ile bagl cekmektedir. Karayolu tagitlar Uretim projeksiyonlarina
gbre dinya Uzerindeki toplam karayolu tasiti adedi 2030 yilinda 1372 milyon adede
ulasarak bu gunki tasit parkina kiyasla %44 artacaktir.

Karayolu tagitlari kaynakli emisyonlarin azaltimi hava kalitesinin iyilestiriimesinde
onemli bir faktordar, 6zellikle dizel tagitlarin tim tagsit satiglari icerisindeki payindaki artisi
g6z 6nlne alinmalidir. Bununla birlikte hava kalitesi gecen on yil icersinde iyilestiriimis
olmasina ragmen Avrupa Birli§i genelinde ve 6zellikle sehirler ve nifus yogunlugunun
bulundugu bdlgelerde halen énemli problemler mevcuttur. Birlik Uyeleri ve vatandaglar
hava kirliliginin insan sagligina ve ¢evre Uzerine olan etkisi hakkinda bilinglenmislerdir. Bu
baglamda Euro 5 ve Euro 6 emisyon standartlari Avrupa birligi genelinde ortak olarak
yarirlige girmis ve tasit dreticilerine binek ve hafif ticari kategorilerinde atmosferic
kirleticileri(Partikll madde ve Azot oksitler) sinirlama zorunlugu getirmistir. Euro 5 ve Euro
6 emisyon standartlari tasit Ureticilerini partikil madde emisyonlari ve Azot oksitleri ciddi
miktarda azaltmaya zorlamaktadir. Bugln emisyon azaltiminda iki temel metod
uygulanmaktadir. Bunlar yanma modifikasyonu ve yanma sonrasi igslemlerdir. Yanma
sonrasi iglemler eksik yanma Urunlerine art yakma iglemi uygularlar, bunlara érnek olarak
katalitik reaksiyonlarla azaltim ve partikul filtresi gdsterilebilir. Yanma sonrasi islemler
uygulanmadan gunimuiz emisyon sinirlamalarina ulasmak neredeyse imkansizdir.
Bununla birlikte Avrupa Birligi'nin karayolu tagitlari icin gelecekte yurirlige girecek olan
emisyon sinirlamalarini yakalayabilmek igin, motor cikisindaki emisyon seviyesininde
dusUrilmesi gerekmektedir. GUnimuz yuksek hizl, ortak hat plskirtme sistemli dizel
motorlarinda azot oksit ve partikil madde emisyonlarini azaltmak igin yanmanin
optimizasyonu, en 6nemli optimizasyon konusudur. Ortak hat puskirtme sistemi,
enjeksiyon parametreleri Uzerinde esnek ve hassas islem yapilmasina olanak
tanimaktadir. Enjeksiyon basinci ve zamani hedeflenen emisyon seviyelerini
yakalayabilmek amaciyla kolaylikla degistirilebilmktedir. Motor c¢ikisindaki Azot oksit
emisyonalari, silindir igersindeki O, miktarindan ve aciga c¢ikan isidan dogrudan
etkilenmektedir. Azot oksit emisyonlarinin olusum mekanizmasi, Yakov Borisovich
Zel'dovich tarafindan 1939 yilinda agiklanmis ve sonrasinda sicakligin olusum Uzerinde
etkilerini arastiran arastirmacilar tarafindan genisletilmistir. Enjeksiyon zamani, basinci,
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oran egrisi, ortam kosullari ve emilen hava debisi dizel motorlarinda yanma kaynakli azot
oksit emisyonalarina etkiyen bagslica parametrelerdir. Partikil madde emisyonlari ve 6zgul
yakit sarfiyati kabul edilebilir miktarlarda birakilarak, azot oksit emisyonlarini disurmek
icin enjeksiyon sistemi parametreleri optimize edilebilir.

Enjeksiyon baglangic zamaninin degistiriimesi, toplam enjekte edilecek miktarin
kisimlara ayrilarak ayri ayri enjekte edilmesi ve enjeksiyon basincinin degistiriimesi ile
azot oksit emisyonlari Gzerinde birincil etkin olan 1sI salinim egrisi karakteristigi optimize
edilebilir. Bu proje kapsaminda partikil madde emisyonu ve 6zgll yakit sarfiyatini
belirlenen sinirlar dahilinde tutarak, Azot oksit emisyonlarini azaltmak igin optimum isi
salinim egrisi arastirilarak buna uyan optimum enjeksiyon stratejisi belirlenmeye
caligilacaktir.

Proje teorik ve deneysel olmak Uzere iki ana safhadan olusmaktadir. Baslangigta,
azot oksit emisyonlarini i1si salinim egrisi Uzerinden, yanma kimyasal reaksiyonlari ile
bilgisayar ortaminda hesaplayacak bir model geligtirilecektir. Hedefe yonelik bir test
sistemi projenin deneysel kisminda gelistirilecektir. Isi salinim egrisi Uzerinden
gergeklestirilen optimizasyon, olduk¢a blylk olan deney matrisini ciddi oranda
azaltacaktir. Bununla birlikte test sisteminin konstriktif sinirlari ve elektronik kabiliyeti test
matrisinin ana sinirlarinin belilenmesinde géz éniinde bulundurulacaktir. ilk deneyler ve
modelleme ¢alismasi sonuglari projeye yon verecek ve optimum azot oksit emisyonlari
son deneylerle belirlenecektir.
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SUMMARY

A part of overall energy demand of the world is supplied by petroleum products
which reach to 36.4 % of total consumption of the world. The road transportation is the
leading consuming area of the petroleum products which is almost 30%. Road vehicle
production projections indicate that the total vehicle number of world will increase up to
1372 million of vehicles in 2030 which expose 44 % of increase when compared to
today’s vehicle park of world. Reducing emissions from road transport is seen as an
important factor in the improvement of air quality, particularly because the share of diesel
vehicles in the overall sales of the vehicles is increasing. Although air quality has
improved over the past decade, there are still significant problems throughout the
European Union, especially in urban areas and in densely populated regions. Member
States and their citizens are concerned about the risks to human health and the
environment that results from such air pollution. In that context, Euro 5 and Euro 6
standards lay down common EU rules on the construction of motor vehicles with regard
to the emission of atmospheric pollutants (both particulates and nitrogen oxides) from
light duty vehicles. Euro 5 and Euro 6 legislation enforce vehicle manufacturers to
reduce PM and NOx emission significantly. There are two main methods implementing to
reduce emissions today which are combustion modification and after treatment systems.
After treatment systems such as catalytic reduction and particulate filter impact as after
burner for incomplete combustion products. Reaching to current stages of emission
legislations without after treatment is almost impossible. Also engine out emissions have
to be reduced for further stage of European Regulation of road vehicle emissions.
Combustion optimization for reducing the NOx and PM(Particulate Matter) emissions is
the main optimization topic of today’s modern common rail high speed Diesel engines.
Common rail injection mechanism, provides flexible and precise operation injection
parameters. Both injection pressure and timing easily alters for the desired emission
levels. Engine out NOx emissions directly affected by the quantity of in cylinder O, and
amount of heat released from the burnt fuel. Formation mechanism of NOx was revealed
by Yakov Borisovich Zel'dovich in 1939 and expanded by the researchers whom
investigated the effect of temperature on the formation of NOx emission. Injection timing,
pressure, shape rate and ambient conditions and inducted air quantity are the variables
that affect combustion related NOx emissions in Diesel engines. Injection system
parameters can be optimized for decreasing the NOx emissions while brake specific fuel
consumption and PM emissions kept admissible amounts.Rate of heat release is the
main factor which can be optimized by varying the start of injection time, dividing total
injected fuel quantity to several injections and varying the injection pressure. In this
project, optimum heat release shape will be investigated to obtain an optimum injection
strategy to reduce engine out NOx emissions without suffering the PM and brake specific
fuel consumption penalty.Entire project consist two main phase which are theoretical and
experimental phases. Initially a theoretical chemical combustion computer model for NOx
emission modeling will be developed which will calculate the engine out emission based
upon the rate of heat release curve. A target-oriented test bench will be constructed for
the experimental part of the project. An optimization based on the heat release curve,
significantly reduce oversized experiment matrix. Also construction restrictions and
electronic ability of the experimental test bench will be considered for determining the
main boundaries of test matrix. First experiment and modeling results will lead the project
to an optimum value of NOx which will be determined with several final experiments.
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OZET

Gunluk aktiviteler boyunca vicut agirhginin 7-8 kati yuk altinda c¢alisan kalca
implantlan oldukga yiksek oranda surtinmeye maruz kalmaktadir. Gerek in vivo gerekse
in vitro ortamda surtinmeye bagli olarak ortaya ¢ikan sicaklik artisi kalga baglantisindaki
malzemelerin ve yaglayici sivinin 6zelliklerinde hizli bir degisime neden olmaktadir.
Sicaklik artigi ile birlikte baglanti yuzeyleri asinma, ayrisma ve siUrlinmeye maruz
kalmakta, implanti ¢cevreleyen doku da zarar gérmektedir. Sonug olarak implantin aseptik
gevsemesi ile birlikte implant dmri 6ngdrilen sireden daha kisa bir sirede sona
ermektedir. Bu tur baglantilarda surtinme katsayisi dusik, asinma dayanimi yuksek
implant malzemelerinin kullanimi ile sicaklik artigina bagh olarak ortaya ¢ikan sorunlarin
onlenebilecedi dusunulmektedir. Fakat henliz bdyle bir malzeme gelistirilebilmis degildir.
Baglanti ylzeylerinde ortaya c¢ikan surtinme ve yol acgtigi sicaklik degisiminin dl¢ctimesi
ve bu degisimin neden oldugu asinma davranisinin anlasilmasi tasarim, malzeme,
yaglayici ve benzeri faktorler yéninden daha basarili baglantilarin olusturulmasina
yardimci olacaktir.

Literatir calismalarina bakildiginda farkli malzeme ¢iftlerinin  strtinme
dzelliklerinin incelendigi pek ¢ok deneyin yapilmis oldugu gériilmektedir. Ozellikle CoCr
femur basi ile ultra yuksek molekller agirlikli polietiien (UHMWPE) asetabular kap
baglanti ¢iftinin strtinme davranisi pek ¢ok ydnden incelenmistir. Buna karsin, E vitamini
ile stabilize edilmis ¢apraz bagli UHMWPE'in slrtinme davranisinin incelendigi pek fazla
¢alismaya rastlaniimamistir.

Bu bilgiler dogrultusunda yapilacak olan c¢alismada; Ultra yiksek molekiler
agirhkli polietien (UHMWPE)' e alternatif olarak gelistiriimis olan E vitamini ile stabilize
edilmis capraz bagh UHMWPE’in Gglncul asindirici pargaciklarin (third body wear
particle) bulundugu yaglayici ortamindaki strtinme davraniginin belirlenmesi amaciyla
kalgca ekleminin fleksiyon/ekstensiyon hareketini simile eden bir deney dlzenedi
kullanilacaktir. Surtinmeye bagl olarak sistemde meydana gelen sicaklik artisi ve
yaglayici  sivinin  viskozitesindeki degisim gibi fiziksel blyUklUkler dlgulerek
degerlendirilecektir. Deney sonrasinda siUrtinme yuzeylerinin geometrik 6zellikleri,
pardzlGlik degisimleri ve asinma davraniglari nano hassasiyette 6lcim teknikleri
kullanilarak analiz edilecek ve sonuglar her iki malzeme acisindan kiyaslanarak
degerlendirilecektir.
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SUMMARY

Hip implants that work under 7-8 times body weight in daily activity, are exposed
high friction. Temperature rise aroused by friction, causes rapid changes in features of
hip joint materials and lubricant both in vivo and in vitro conditions. Joint surfaces are
exposed to wear, degradation, creep and the tissues around the hip implant are damaged
with temperature rise. Consequentially with aseptic loosening of hip implant, the service
life of the implant ends off before the time that predicted for it. It is thought that, the
problems caused by temperature rise would degrease by using materials with low friction
coefficient and high wear resistance in these type of joint. Unfortunately, these types of
materials have not been developed yet. Measurement of friction and temperature
changes and understanding wear behavior of hip joints surfaces would help development
of more successful joints in terms of design, material, lubricant and so forth factors.

It is seen from literature review that lots of experiments have been done for
analyzing friction properties of different material pairs. Especially friction behavior of CoCr
femoral head and Ultra High Molecular Weight Polyethylene (UHMWPE) joint pairs have
been well documented according lots of point of view. Nevertheless, there is so little
study that searched friction behavior of Vitamin E stabilized cross linked UHMWPE.

In the study that will be done towards this information, an experimental setup,
simulating the flexion/extension motion of hip joints in lubricant containing third body
abrasive particles, will be used for defining friction behavior of Vitamin E stabilized cross
linked UHMWPE which developed as an alternative material to UHMWPE. The changes
of physical sizes like temperature rise of the system and lubricant viscosity will be
measured and evaluated. After experiments, geometrical features, roughness changes
and wear behavior of each friction surfaces will be analyzed with nano sensitive
metrological techniques and the results will be compared in terms of the two material.
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Proje No: 2011-06-01-DOP04

HIBRIT YAPISTIRMA BAGLANTISINA SICAKLIK ETKiS_iNiN NUMERIK VE
DENEYSEL OLARAK INCELENMESI

Dog. Dr. Halil OZER
Doktora Ogrencisi Ozkan OZ

Makine Fakdiltesi, Makina Miihendisligi Bolimi
Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02
OZET

Bu proje calismasinda, sicakhgin, hibrit yapistirma baglantisinin deformasyon
davranisina etkisi, nimerik ve deneysel olarak incelenecektir. Yapistirici Ureticilerinin
tavsiye ettigi galisma sicakligi dikkate alinarak, sicaklik araligi olarak, 20°C ile 80°C
arasindaki sicakliklar secilmistir.

Hibrit yapistirma baglantisi, yapistirma ¢izgisi boyunca ortada yuksek elastisite
modulli yapistiricinin, kenarlarda ise dusik elastisite modullu yapigtiricinin kullanildigr,
ikili bir yapistirma baglantisidir.

Isi iletim katsayisi farkinin yiksek oldugu levhalar kullanilmasi durumunda,
yapigtiricinin tekil kullanimina gére hibrit yapistirmanin baglanti dayanimda artisa neden
oldugu literatirde verilmektedir. Bu nedenle, bu projede, isi iletim katsayisi farkinin
yuksek oldugu iki farkli levha (Aliminyum alasimi / Kompozit) secilmigtir.  Hibrit
yapistirmali  baglantinin olusturulmasin da ise epoksi ve metakrilat yapistiricilar
kullanilacaktir.

Yapigtirici ile levhalarin mekanik &6zellikleri deneysel olarak belirlenecek, bu
Ozellikler, nimerik incelemelerde kullanilacaktir.

SUMMARY

In this project, the effects of temperature on the deformation behaviour of the
hybrid adhesive joint will be investigated numerically and experimentally. The range of
temperature is chosen as 20°C ... 80°C from the service temperature of the adhesive
manufacturer data.

The hybrid adhesive joint (an adhesive joint with dual adhesives) is a joint with
two adhesives, a high modulus of elasticity adhesive in the middle and low modulus of
elasticity adhesives at the ends.

Itis reported in the literature that hybrid adhesive provides a measurable increase
in the joint strength, compared to a single-modulus adhesive, if the difference of
coefficients of thermal expansion for the adherends is high. Therefore, in this project,
hybrid adhesive joint with different adherends (aluminium alloy/composite) are selected.
Hybrid adhesive joint will be created with epoxy and methacrylate adhesives.

The mechanical properties of the adhesives and adherends are determined by
testing and these properties will be used in the numerical and theoretical analysis.
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Proje No: 2011-06-01-DOP05

REDDY-BiICKFORD GATLAKLI KiRi$ TITRESIMININ, TEORIK, NUMERIK VE
DENEYSEL OLARAK iINCELENMESI

Dog. Dr. Halil OZER
Doktora Ogrencisi Mustafa A. ORNEK

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Bu proje calismasinda, bunyesinde c¢atlak bulunan bir kirigin titresim analizi;
ndmerik, teorik ve deneysel olarak yapilacaktir. Kiris sinir sartlari, ¢atlak boyu ve konumu
degistirilerek, dogal frekansin degisimi belirlenecektir.

NUmerik analiz, Ansys programi kullanilarak, Gg-boyutlu sonlu eleman modeli ile
gercgeklestirilecektir.

Irwin-Tada formulasyonu kullanilarak, Reddy-Bickford kiris teorisi icin teorik
formulasyon elde edilecektir. Bu formulasyon kullanilarak tarafimizdan bir MATLAB
programi yazilacaktir. Bu program ile ¢atlakh kirisin modal analizi yapilacaktir.

Numerik, teorik ve deneysel incelemelerden elde edilen sonuglar, literatlrdeki
benzer calisma sonugclari ile karsilastirilacaktir

Proje kapsaminda,1 ylrutlicu ve 3 arastirmaci gorev alacak ve proje 24 aylk
sure¢ icerisinde tamamlanacaktir. Projenin ilk 3 ayi icerisinde, c¢atlakli kiris igin
matematiksel formulasyon Reddy-Bickford teorisi kullanilarak elde edilecektir. 4.- 7. aylar
arasinda, gatlakh kirislerin Ansys paket programi ile sonlu eleman modeli olusturulacak
ve titresim analizleri yapilacaktir. 7-8. aylar igerisinde projede belirtilen deney ve 6lgim
cihazlarinin alinarak kurulumu yapilacaktir. 9-14. aylar icerisinde; sinir kosullari, ¢atlak
boy ve konumlari degistirilerek elde edilen numuneler kullanilarak deneyler yapilacaktir.
15-17. aylar icerisinde; teorik, deneysel ve nimerik sonuglar karsilastirilacaktir. 18-22.
aylar icerisinde elde edilen sonuglar ulusal ve uluslararasi yayin olarak degerlendirilecek
ve 23-24. aylar igerisinde proje sonug raporu yazilacaktir.

329



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

In this project the vibration analysis of cracked beams is carried out numerically,
theoretically, and experimentally. The variation of natural frequencies is examined with
changing boundary conditions of beam, crack position, and, cracked depth.

Numerical analysis will be performed with the three-dimensional finite element
model by using ANSYS software.

Theoretical formulation will be obtained for Reddy-Bickford beam theory by using
the Irwin-Tada approach reported below in reference. MATLAB program will be
developed by us.

Experimental tests will be performed to measure the natural frequencies of the
cracked beams.

Finally, the results of the theoretical, experimental and numerical studies will be
compared with results reported in literature.

The project will be completed within a period of 24 months by 1 principle
investigator and, 4 researchers. In the first 3 months, mathematical formulation for
cracked beams will be developed according to Reddy-Bickford beam theory. Finite
element analysis will be performed by using ANSYS between months 4 and 7; testing
and measurement equipments will be purchased and set up them between months 7 and
8. Some tests will be performed for the samples obtained by changing the crack position,
crack depth, and boundary conditions of the beam between months 9 and 14.
Theoretical, experimental and numerical results will be compared between months 15
and 17. Results of this study will be published in national and international journals
between months 20 and 22; and final project report will be prepared between months 23
and 24.
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Proje No: 2011-06-01-KAP01

KRENLERIN SiSMiK PERFORMANSLARININ ZEMIN iYILESTIRME YONTEMI iLE
ARTTIRILMASI

Yrd. Dog. Dr. Ahmet SAGIRLI 5
Dog. Dr. Ayse EDINGCLILER, Ars. Gér. C. Oktay AZELOGLU

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2012-09-05

OZET

1995 Kobe depreminde krenlerin kolayca hasar gérmeleri ve yikilmalari depremin
kren yapilari Uzerindeki etkisini ortaya koymus ve krenlerin depreme kargi dayanikli hale
getirilmesini gindeme getirmigtir. Literatirde krenlerin sismik davranislarinin incelendigi
az sayida galisma mevcuttur. Bu galismalarin bir kismi konstriktif tedbirlerle, bir kismi ise
yapinin aktif kontrolu ile ilgilidir. Ancak krenlerin deprem sirasinda zarar gérmesi
deformasyon modlarindan birinin veya bir kaginin olusmasindan kaynaklanmaktadir. Bu
sorunlardan Ozellikle farkli (diferansiyel) zemin oturmalarinin engellenmesi, deprem
zararlarinin azaltiimasinda énemli rol oynayacaktir. Bu nedenle bu ¢alismada, krenlerin
iyilegtiriimis zemin Uzerine yerlestirimesinin olusacak zararlarin azaltiimasina etkisi
incelenecektir. Ayrica, bu temel zemini literatirde ilk olarak farkli kauguk-dogal zemin
karisimlari kullanilarak krenlere uygulanacak ve kaugugun titresim sénimleme 6zelliginin
deprem sirasinda krenlerin stabilitesi Uzerindeki etkisi ortaya konacaktir. Kauguk iceren
zemin karigimlarinin  farkli malzeme Ozelliklerine sahip olmasi nedeniyle, kren
uygulamalarinda en iyi (optimum) sonucu verebilecek zeminin malzeme 6zellikleri de
saptanacaktir. Bu ¢alismada amag, krenlerin deprem sirasinda zarar gérmelerini zemin
iyilestirme yontemi kullanarak engellenmesinin saglanmasidir. Uygun temel zemininin
olusturulmasi ile depremden kaynaklanan titresim problemleri en aza indirilerek krenlerin
depreme karsl glvenligi saglanacaktir. Bu anlamda calisma literatirde kauguk-dogal
zemin karisimlari ile krenlerde olusturulacak taban izolasyonunun krenlerin sismik
performansina etkisinin incelendidi ilk ¢alisma olacak ve krenlerin depremde hasar
gbrmelerini 6nleyecek yeni bir ydontem ortaya koyacaktir. Bu amagla, ¢alisma teorik ve
deneysel olarak ydruttlecektir. Teorik ¢alismada sistemin ¢ok serbestlik dereceli bir
dinamik modeli olusturularak simulasyonlar yoluyla normal durumla zemin iyilestiriimesi
yapilmis durum arasindaki farklar ortaya konacaktir. Deneysel ¢alismada ise, krenin 1/20
Olcekli fiziksel modeli sarsma masasi Uzerinde hem normal durumda hem de zemin
iyilegtirimesi  yapilmis durumda testlere tabii tutularak sismik performanslar
belienecektir. Sonugta, teorik ve deneysel sonuglar Kkarsilastirilacak ve kren
uygulamalarinda optimum sonucu veren iyilestiriimis zemin 6zellikleri saptanacaktir.
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SUMMARY

Damaging and Demonstrating easily of cranes and crane structures in 1995 Kobe
earthquake has exposed the impact of the earthquake on the crane structures and has
brought up that Crane and crane structures must become earthquake-resistant. In the
literature, there are few studies examining seismic behavior of cranes. Some of these
studies are related to constructive measures, some of it relates to the active control of the
structure. However, damaging of the cranes during the earthquake is derived from the
formation of one or more of the deformation modes. Especially preventing differential
ground settlements will play an important role in reducing earthquake losses. Therefore,
in this study, it will be examined that the effect of the placement of cranes on the
improved ground on the reduction of losses will occur. Furthermore, this base ground
made by using different mixtures of rubber-natural ground will be applied to cranes and
impact of vibration damping feature of rubber on the stability of cranes during the
earthquake will be exposed. Due to different material characteristics of soil mixtures
containing rubber, the material properties of the ground that could result best (optimum)
in crane applications will also be determined. In this study, the aim is prevention of crane
damage during the earthquake by ground improvement method. By creation of
appropriate basic floor, vibration problems caused by the earthquake will be minimized.
Thus the cranes will be provided safety against earthquakes. In this sense, this will be the
first study which examines effect of mixtures of rubber-natural ground floor and seismic
isolation cranes on seismic performance of cranes in the literature and it will reveal a new
method to prevent cranes from damage in the earthquake. To this end, both theoretical
and experimental work will be carried out. In theoretical study, differences between the
normal situation and improved ground situation will be exposed by creating a multi-
degree of freedom dynamic model of the system through simulations. In the experimental
study, by producing the 1/20 scaled crane, the physical model will be examined on
shaking table for not only normal state but also the improved ground state and seismic
performances will be determined. Eventually, the theoretical and experimental results will
be compared and improved base properties that give optimum results in crane
applications will be determined.
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Proje No: 2011-06-01-YULAPO1

ICTEN YANMALI OTTO MOTORLARDA HIDROJENIN ALTERNATIF YAKIT OLARAK
KULLANILMASI

Yrd. Dog. Dr. Tarkan SANDALCI
Yiiksek Lisans Ogrencisi Yasin KARAGOZ

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-02-04

OZET

Fosil yakit kaynaklarinin sinirli olmasi, tasitlarin ortama yaydiklan kirleticilerin
insan saghgini her gecen gin daha cok tehdit etmesi, petrol fiyatlarindaki artislar,
emisyon regulasyonlarinin giderek agirlasmasi, alternatif yakit arayisini zorunlu kilmigtir
ve otomotiv Ureticileri yeni teknolojiler aramaya baslamislardir. Bu konuda daha énce
yapilan calismalar, hidrojenin cevreci ve tasit kaynakl Kkirleticileri dislirmeye katki
saglayacak bir yakit oldugunu go&stermistir. Ayrica hidrojen, yenilenebilir enerji
kaynaklarindan uretildigi zaman, oldukga temiz ve ¢evreci bir yakittir.

Ek yakit olarak i¢cten yanmali motorlarda hidrojen kullanimi, benzinli motorlarda
yanmayl, termik verimi ve egzoz emisyonlarini iyilestirecek birgok avantaja sahiptir. Bu
avantajlar daha c¢ok fakir karisimlarda ve dusuk yuklerdeki calisma kosullarinda agiga
ciktigindan dolayi; génderilen hidrojen oranina bagl olarak benzin enjektdrleri, modifiye
edilmis bir ECU vasitasiyla bir miktar kisiimalidir.

Calismada, silindir icerisine alinan taze dolgunun igerisine, hacimce belli
yuzdelerde hidrojen ilave ederek, yeni motor dolgusu olusturulacaktir. Hidrojen gazi
yuksek basing tipinden manifolda ayri paslanmaz gelikten olusturulmus hat vasitasiyla
gonderilecektir. Gonderilecek hidrojen miktarina bagli olarak, benzin enjektdrlerinin tam
acglk pozisyonda kalma suresi dusdrilecek ve motor yeniden haritalandirilacaktir.
Bdylece, motor Uzerinde ek yakit olarak hidrojenle, literatirde de goéruldagu gibi fakir
¢alisma kosullarinda ¢alisilabilecek ve hidrojenin emisyonlari ve motor verimini iyilestirici
Ozelligi aciga c¢ikabilecektir. Hidrojen motorda ek yakit olarak belifi ylGzdeyle
kullanildigindan,  vuruntu, alev tepmesi, dlzensiz yanma gibi sorunlarla
karsilagiimayacaktir. Ayrica, istanbul gibi trafigin yogun oldugu sehirlerde, motorlarin
Ozellikle disuk yuklerde ve rolanti sartlarinda ek yakit olarak hidrojenle calismasi,
emisyonlari iyilestirici yonde o6nemli katki saglayacagr ongoérilmektedir. Yapilacak
c¢alismanin amaci, gelecekte elektrikli tasitlar ve bu tasitlarda kullaniimasi hedeflenen
yakit pilli teknolojilerine, hibrit elektrikli tasitlara vb. teknolojilere goére ilk yatinm maliyeti
agisinda oldukga dusuk olan, hidrojenin direkt yakit olarak silindir icerisine génderilmesini
saglayan ek yakit sisteminin icten yanmali motorlarda alternatif olarak kullanilabilecegini,
motor performansinda &énemli bir degisikik meydana getirmeden emisyonlarin
iyilesmesine katkida bulunabilecegdini géstermektir.
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SUMMARY

Usage of hydrogen in Sl engines as supplementary fuel can be especially
preferred due to combustion characteristic advantages and emission advantages. The
advantages were frequently observed in lean operation performances with high excess
air ratio so that a new ECU was used to operate engine at lean conditions with hydrogen
as supplementary fuel. During experiments, a new modified ECU will be programmed and
used to control gasoline injectors. Engine map will be reproduced according to
experimental results in order to operate engine at lean conditions.

Different hydrogen volume fractions will be applied with high pressure hydrogen
tank. Hydrogen is directly sent into the intake manifold with suitable stainless steel lines.
Whilst experiments is being done, the problems such as pre-ignition, backfiring in intake
manifold and knocking won’t be observed in normal operating range of engine, because
hydrogen was used as supplementary fuel. Sending directly hydrogen into the cylinders
as supplementary fuel will be an alternative to the hybrid electric vehicles and fuel cell
electric vehicles in next years. Usage of hydrogen in vehicles as supplementary fuel is
more comparative than hybrid electric vehicles, fuel cell vehicles and electrical vehicles in
terms of investment cost. While hydrogen as supplementary fuel is used in engine,
performance is similar with gasoline and emissions will be lower than gasoline.
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Proje No: 2011-06-01-YULAP02

BiODIESEL YAKITLARIN BAGIL SU iGERIGININ NOX EMiISYONLARI UZERINE
ETKIiSiNIN DENEYSEL iNCELENMESI

Dog. Dr. Muammer OZKAN
Yuksek Lisans Ogrencisi Ceylan DAG

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-08-04

OZET

Biodieselin Uretim asamasinda, yakitin, esterifikasyon sonrasi meydana gelen
gliserinden ayristiriimasi icin yilkama islemi yapilmaktadir. Bu islem Biodiesel yakitin bagdil
su iceriginin artmasina neden olmaktadir. Biodiesel yakitlara ait standartta (EN14214)
bagil su igeriginin 500 mg/kg dan daha az olmasi gerektigi belirtimektedir. Diger yandan,
Diesel yakitlarin bagil su igeriginin arttirimasiyla (yakit-su emulsiyonu) NO, emisyonunun
azaltiimasi uygulanan bir ydntemdir.

Bu calismada, Biodiesel yakitin bagil su miktarlarin NO, emisyonu Uzerine
etkisinin belilenmesi amaciyla, farkli badil su miktarina sahip yakit numuneleri
hazirlanacak ve hazirlana numunelerin kararlihk slreleri belirlenecektir. Motor
deneylerinde kullanilmaya uygun en ylksek kararllik slresine sahip yakit-su karisim
oraninda hazirlanacak deney yakiti ile motor deneyleri yapilacaktir. Deneylerde, motor
performans degerleri, 6zgul yakit tUketimi, egzoz emisyonlari ve silindir i¢i basing
degisimi olgulerek, bagdil su miktarlarinin NO, emisyonu basta olmak Uzere egzoz
emisyonlarina, is olusumuna ve motor performansi Uzerine etkileri belilenerek NOy
emisyonun azaltilmasi icin optimum sartlar belirlenecektir.

SUMMARY

In biodiesel production process,fuel is washed after esterification to be able to
separate it from glycerin.This process leads to an increase in relative water content of
Biodiesel fuel.

In the standard of biodiesel fuel (EN14214) is defined that relative water content
should be less than 500 mg/kg.On the other hand,increasing the relative water content in
diesel fuels is a method used to reduce NOx emissions.In this work the effect of Biodiesel
fuel’s relative amounts of water on NO x emissions will be studied.Fuel samples with
different amount of water is prepared and period of stability of these samples will be
determined.Sample fuel will be on the proportion of fuel water mixture prepared to obtain
the maximum stability and engine tests will be conducted with this fuel. In experiments
the engine performance values,specific fuel consumption,exhaust emissions and cylinder
pressure change will be measured and the effects of relative amounts of water ,especially
on NOx emissions ,soot formation and engine performance will be determined and as a
conclusion the optimum conditions for the reduction of NOx emissions will be obtained.

335



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-06-01-YULAPO3

ULKEMIiZDE URETILEN ALUMINYUM SACLARIN DAYANIM VE
SEKILLENDIRILEBILIRLIK OZELLIKLERI AGISINDAN OTOMOTIVDE
KULLANILABILIRLIGI

Prof. Mehmet Emin YURCI
Yilksek Lisans Ogrencisi Alper AKMAN

Makine Fakdiltesi, Makina Miihendisligi Bolimi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2011-09-04

OZET

Sac malzemeler ginimuzde sanayinin otomotiv, havacilik ve uzay, beyaz esya
vb. alanlarinda gerekli olan pargalarin imalatinda yaygin bigimde kullaniimaktadir. istenen
mukavemet degerlerini karsilanabilmesinin yaninda hafif olmalari, sekillendirme kolaylgi
ve yuzey kalitesi saglamalari sac malzemelerin 6nemli avantajlaridir. Aliminyum saclar
ise diger saclara gbre daha da hafif olmalari ve korozyon dayanimlari nedeniyle 6n plana
ctkmaktadir. Ozellikle son yillarda araglarin hafifletiimesi ve yakit tasarrufu ile birlikte
egzost emisyonlarinin  azaltiimasi igin  hafif metallerin  kullanimi  giderek
yayginlagsmaktadir. Bununla birlikte, s6z konusu malzemelerin mukavemet agisindan
celik saclara gore zayif olusu uygulamadaki baslica problemdir. Sekillendirilebilirlik ile
dayanim Ozellikleri ters orantili olarak birbirini etkilediginden bu konu literatirde genis bir
sekilde tartisiimaktadir. Esasen aliminyum malzemeler gerek tir ve gerekse
kondisyonlari itibarilya c¢ok genis bir yelpaze olusturmaktadir. Bundan dolayr her
malzemenin gekillendirme tutumu dogal olarak farklilik géstermektedir.

Halihazir durumda Ulkemizde dretilebilen aliminyum sac malzeme tarleri sinirli
olmakla birlikte, gerek dayanim ve gerekse sekillendirilebilirlik agisindan bunlarin
kullanilabilirliginin ne &lgide genisletilebileceginin arastiriimasinda Ulke sanayii ve
ekonomisi agisindan yarar goéralmustar.

Sac sekillendiriimesi birgok farkli yontem ile yapilabilir. Ancak her sacin
sekillendirilebilirliginin farkli sinirlari vardir. Bu sinirlarin belirlenebilmesi adina ilk metot
Keeler tarafindan kuresel ug ile gerdirme uygulanarak gerinim sinir degerlerinin grafige
aktariimasi seklinde gerceklestiriimistir [5]. Bu grafikler, Sekillendirme Sinir Egrileri
(Forming Limit Curves /FLC) olarak aniimaktadir. ilerleyen dénemlerde yapilan
arastirmalar sonucunda deneysel ve sayisal olarak farkli yaklagimlar ile gelisme
saglanmigtir.

Yapacagimiz projede aliminyum saclar igin sekillendirme sinir diyagramlarinin
elde edilmesinin yaninda sacin sekillendirme isleminden sonra kazanacadr dayanim
Ozellikleri de incelenecek. Bu incelemeden elde edilen veriler kullanilarak imal edilecek
pargalar i¢cin hem sekillendirilebililik hem de kazanilacak dayanim o&zellikleri
irdelenecektir. Boylelikle, tasarimdan imalata kadar olan asamalarda daha az hatali ve
daha gabuk sonuglar alinabilmesi icin gerekli veriler saglanmaga c¢alisilacaktir.

Proje sirasinda temin edilen muhtelif aliminyum saclar Uzerinde ¢cekme ve
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¢cokertme deneyleri yapilacak; buradan elde edilen veriler ile sekillendirme sinir
diyagramlan olusturulacaktir. Ayrica deneysel olarak farkli gerinim durumlari olusturulup
bunun sonucunda parganin kazanacagi dayanim o6zellikleri belirlenecektir.

SUMMARY

In industry of today sheet metals are used widely in automotive, aerospace and
household appliances because of satisfactory mechanical properties, lightness, easy
forming and surface quality. Aluminium sheets have a special advantage because of
extra-lightness and better corrosion resistance Especially in the last years light materials
are the point of interest in automotive bodies due to fuel economy and lowering weight.
However aluminium shows lower mechanical properties than steel. This is the main
problem in production of aluminium sheet metal parts. In literature there are many papers
due to contrary behaviour of formability and mechanical properties. Essentially aluminium
materials have a wide spectrum by different alloys and different treatments. According to
these different aluminium sheets have different formability characteristics.

At present we have limited types of aluminium sheets in our country. So the
topics about formability and strength of these aluminium alloys are thought to be
researched, in order to widen the usability of them.

Sheet metals parts are produced in various metods of forming. But in all these
operations the formability of metal is limited. To give an information about formability, first,
Keeler proposed the strain based forming limit diagrams by stretching with a spherical
dome[5]. The limit strains were indicated in graphic way. These graphics are called
Forming Limit Curves(FLC). Then following researchers made different researches and
proposed different methods.

In this research the forming limit diagrams for various aluminium sheet metals will
be obtained. In addition the change in mechanical (strength) properties of material by
straining will be observed. After these experiments if the acquired data will be used in test
parts, the formability and the strengthening of sheet would be foreseen. The path
between desing and production will be manifested more clear and advanced faster.

In course of this research tensile and formability tests will be experimented with
the provided various aluminium sheet metals. The acquired data will be used in building
the forming limit diagrams. Moreover, different straining conditions will be simulated by
changing the specimen geometry and the strengthening behaviour of sheet will be
observed. According to the results the feasibility of sheets will be checked in an
automotive foundation.
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OZET

Gunumuzde yeni teknoloji taleplerinin hizla artmasi ve elekronik Grtnlerin yagsam
cevrimlerinin kisalmasi nedenleriyle, Uretilen elektronik atik miktarlari her gegen gun
artmaktadir. Bu atiklarin c¢evreye verebilecegi zararlari azaltmak ve bunlardan
hammadde, enerji kaynagi gibi kaynaklar yaratmak gerek Ulke ekonomisine gerekse
sirket (toplum) menfaatlerine ylksek fayda saglayacak potansiyele sahiptir. Elektronik
Tuketim Pazari, hacmin yiuksek ve Uriin &mrindn kisa olmasi nedeniyle yeniden kullanim
aktivitelerinin blyime potansiyelinin en fazla oldugu pazardir. Ulkemizde e-atik toplama
noktalarinin  sayisindaki  yetersizlik, toplama ve geri kazanim faaliyetlerinin
planlanmasindaki ve koordinasyonundaki eksiklikler, bu potansiyel kaynagdin kullanimini
ve saglayacagi yararlari engellemektedir. Bununla birlikte, bu degerli kaynaklarin gdmme,
yakma gibi atik bertaraf yontemleriyle yok edilmesi birgok ¢evre sorununa neden
olmaktadir.

Bu calismanin amaci, tiketimin ve e-atik Uretiminin en yogun oldugu sehirlerden
biri olmasi nedeniyle pilot bélge olarak sectigimiz istanbul sehrinde e-atik toplama ve geri
kazanim faaliyetlerinin planlanmasi igin bir uygulama catisi sunmak ve optimal e-atik geri
kazanim agini olusturmaktir. Calismanin i¢eriginde, dmrind tamamlamig e-atik tipleri icin
toplama sekli ve 6zelliklerine karar verecek bir karar destek modeli énerisi ve drnek bir
calisma plani sunulacaktir. Olusacak problemdeki verilerin karakteristikleri, formile
edilecek modelin ve énerilecek ¢6zim ydnteminin karakteristiklerini belirleyecektir.

Birgcok Avrupa ulkesinde elektronik atiklarin geri kazanimi ve bertarafi slrecinin
kontrolU igin Avrupa Birligi dizenlenmeleri yUrurlUktedir. Bunlarin basinda, toplumdaki her
bir bireyin ev atiklari ile birlikte e-atiklari atmasi yasaklanmistir. insanlarin émrini
tamamlamig olan bu e-atiklarina ayri bir muamelede bulunmasini saglamak igin, onlari
motive edecek sistemler kurmak ve e-atik toplama noktalarina erisimini kolaylastirmak
Uzere gerekli duzenlemeleri yapmak gerekmektedir. Bu proje, Tulrkiye genelinde
yapilacak daha genis bir ¢galisma igin temel olusturacaktir.
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SUMMARY

Due to the rapid increase in demand for new technology and shorter life cycles of
electronic products, the amount of electronic waste produced is increasing day by day.
There are potential benefits in recycling these e-wastes regarding the aims of reducing
the damage to the environment, reducing the need for natural resources, and creating
alternative energy sources. Consumer electronics market has the greatest growth
potential for re-use activities since volumes are high and product life cycles are short. In
our country, insufficient number of e-waste collection points and the deficiencies in
planning of collection and recovering activities prevents benefit(s) and the use of this
potential resource. However, due to the destruction of these valuable resources by waste
disposal methods, such as burying and incineration, causes many environmental
problems.

The main purpose of this study is to present an application framework and the
optimal product recovery network for planning e-waste collection and recovery activities
in Istanbul. Istanbul is chosen since the metropol has quite electronic consumption and
generates high volume e-waste. In our study, we will present a decision support model to
determine collection strategy for each e-waste type. The characteristics of problem data
will determine formulation of the model and solution methods will be proposed.

European Union legislations are widely in use in many european countries for e-
waste recycling and e-waste disposal processes. Among these, it is prohibited to keep e-
wastes with household waste. However, concurrently with the legislations, it is essential
to set up a system to facilitate access to collection nodes and to motivate people not to
treat their e-wastes as household wastes. This project will construct the basis for a
broader study in Turkey.
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Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Stewart Platform tabanli, uzaysal hareketin simile edilmesine dair, birgok
uygulama, bu kinematik paralel mekanizmalarin 1965 teki ilk ¢ikisindan itibaren, hayata
gecirilmistir. Basta ucak simulatorleri olmak Uzere, U¢ boyutlu yuzeylerin igslenmesi gibi
problemlerin ¢éziminde, Stewart Platform kullanilagelmistir. Paralel bir mekanizma
olmasindan ve Ug¢ 6teleme, U¢ donme hareketi olmak Uzere, yaptigi alti eksenli uzaysal
hareket kabiliyetinden dolayi, ileri kinematik hesaplar ile yapilan hareketli tablanin
pozisyon tahmin dogrulugu, motorlardaki kullanilan enkoderlere ve motorlarin kumanda
ettigi bacaklarla, Ust platform arasindaki yataklarin bosluklarina baghdir. Bu hesaplardaki
hata miktarlarinin tespiti, sistem dogrulugunun égrenilmesi agisindan énemlidir. Ust
hareketli platformun dogrudan konum &l¢imi, konum denetimi agisindan daha isabetli
olmakla birlikte, temassiz 6élgim ydntemlerinin pahali olmasi bu ¢6zimUu geri plana
itmektedir. Bu galismada, pahali temassiz 6lgim ydntemlerine bir alternatif olarak, bir
kamera araylzl, hareketli tablanin 6 eksenli konum bilgilerinin dl¢ilmesi, bacak
boylarindan hareketle, ileri kinematik hesaplamalar ile Ust platform o6lgUmlerinin
karsilastiriimasi, alinan veriler neticesinde mekanizmanin kalibrasyonunun yapilmasi ve
hassas ve hizl bir sekilde kontroliin gergeklestiriimesi igin kullanilacaktir.

Proje kapsaminda, yukarida bahsedilen araylz tasarlanacak, elektronik,
mekanik, algilayici ve tahrik sistemleri ve kontrol sistemleri arasindaki entegrasyon
saglanacaktir.

Goriantd isleme teknolojileri ginimizde ¢ok dnemli bir yere sahiptir ve hizla
kullanim alanlari artmaktadir. Alti eksende pozisyon geri beslemesi giinimizde ataletsel
Olcim birimleri (Inertial Measurement Unit) ile yapiimaktadir. Gelismekte olan robot
teknolojileri veya uzaysal hareket edebilen tasitlarda kullanilan bu tip él¢im birimlerinin
gelistiriimesi teknolojik olarak disa bagimhhdin azaltiimasi agisindan konunun énemini
daha iyi ifade etmektedir.
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SUMMARY

Many applications related to physical simulation of spatial motion has been put
into realization since the first emergence of Stewart Platform based kinematical parallel
mechanisms in 1965. Stewart Platform has been used in the realization of flight
simulators and in the solution of problems related to manufacturing 3d surfaces. Position
feedback takes important place because of verifying kinematic calculations and
calibration of mechanism. The aim of this project is to measure the six axis position
information of Stewart Platform Mechanism with the help of a camera and image
processing techniques, to verify the kinematic calculations with obtained position data, to
calibrate the mechanism to eliminate errors and to apply precise and fast position control
techniques.

Within the frame of the project proposed, the aforementioned interface will be
designed and the integration of electronic, mechanical, sensory, driving and control
systems will be provided.

The image processing technologies play very important role today and the usage
is increasing rapidly. Inertial Measurement Units (IMU) has been providing six axis
position feedbacks. Increasing development on robot and aerospace technologies
requires these type measurement devices and this requirement causes external
dependence. The importance of this project can be clearly justified on this perspective.

341



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-06-04-KAP02

MEM TABANLI ATALETSEL Y_(")NLENDiRME SiSTEMLI_ERi iCIN OPTIMiZASYON VE
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OZET

Ataletsel Seyrisefer Sistemleri (Inertial Navigation System - INS), ugus bilgilerinin
elde edilmesi agisindan, hava araglarinda genis ¢apli olarak kullaniimakla beraber, daha
ucuz maliyet amaciyla, bu cihazlarin jiroskop tabanli olanlari yerine, kuguk
elektromekanik algilayicilar (Micro Electromechanical Devices - MEMs) kullanilarak
tasarlanmasi Uzerine calismalar son vyillarda hiz kazanmigtir. Bu sayede saglanacak
maliyet disuklUgu ve boyut kligUklUgu, yer araglari dahil olmak Utzere, farkli uygulamalara
da kapi agmaktadir. Bu arastirmada, MEM tabanli ataletsel yénlendirme sistemlerinin
tasarim degiskenlerine ve detayl olarak MEM algilayicisi, algilayici konum ve ydnelimi
Uzerine benzetim calismasi yapilarak, farkli tasarim degiskenlerinin INS ¢ikisina etkisi ve
dolayisiyla, muikemmel parametrelerin belilenmesi, ardindan da optimizasyon
sonucunda elde edilecek ideal tasarim olgltlerine gére o6rnek sistem imalati ve
denemeleri gergeklestirilecektir. Benzetim calismasi sonucunda, INS lerde kullanilan
MEMs lerin, INS Gzerindeki konumlandiriimalarindan kaynaklanan geometrik hatalarin ve
algilayicinin kendi i¢ hatalarinin sebep oldugu agisal ve dogrusal konum hatalarinin
asgariye indirilmesi distntlmektedir.

Projenin genel seyri; benzetim calismalari, érnek sistem imalatlari, veri toplama
sistemleri Uzerinden verilerin islenmesi ve elde edilmesi, bilgisayara butinlegik
kullanilacak mikroiglemci tabanh veri isleme sistemi Uzerinde denemeler ve bagimsiz GF-
INS sistemi gergeklenmesi olarak dusUndlmektedir. Birinci  kisimda  sistem
parametrelerine bagli hatalarin asgariye ¢ekilmesi amaglanirken takib eden bdlimde,
birinci bolimde elde edilecek ideal ¢ozimler 1s1dinda prototip imalatlari amaglanmigtir.
Uglincli fazda, bilgisayara bagli veri toplama uniteleri yardimiyla Matlab-Simulink
Uzerinden prototip sistem ciktilarinin islenmesi ve degerlendiriimesi gerceklestirilecektir.
Burada olusturulacak algoritmalar, dérdincu fazda, mikroislemcilere yuklenerek,
algoritmalarin  mikroislemciler Uzerinde sihhatli calistigi test edilecek ve ciktilar
irdelenecektir. En son asamada ise GF-INS sistemi, harici cihazlardan bagimsiz olacak
sekilde, guc¢ kaynadi, algilayicilari ve islemcileri Uzerinde olacak sekilde tasarlanacak ve
gercgeklestirilecektir.

Havacilikta kullanilan batin sistemlerin maliyetli sistemler olmasi dolayisiyla,
oncelikle bu tarz bitlnlesik (entegre) sistemlerin teknolojik altyapilarinin Glkemizde
olusturulmasi, bilgi birikimi ile ancak mimkinddr. Dolayisiyla, teklif edilen proje hem bu
altyapiyr kismen olusturmayr hem de mevcut kullanilan jiroskop tabanli ataletsel
seyrusefer sistemlerinin daha ucuz maliyet ve ylksek hassasiyetle eldesini saglayacak
MEM destekli yeni bir yapilanmayl amaglamaktadir.
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SUMMARY

Although, gyro-based inertial navigation systems (INS) is extensively used on air
vehicles in order to obtain flight information, MEMs-based INS (GF-INS) has been studied
exponentially to reduce the costs of these devices in recent years. Resulting cost-
effective and small designs of INS sensors would lead to extended usage of the sensors
covering land vehicles. In this research, design parameters of the INS systems,
specifically, the ones that are related to the MEMs sensors, their location and directions,
are aimed to be optimized so that several near-ideal systems can be realized and the
system trials can be performed. Simulation studies aim to minimize the effects of the
MEMSs locational, directional and internal errors on the overall INS system.

Throughout the project, simulation studies, realization of sample gyro-free MEMs-
based INS systems, collection of data through data acquisition systems, trials through
embedded micro processing units and production of the independent MEMs-based INS
system will be performed in given order. Using simulation of the system, parameter-
dependent errors are aimed to be minimized on the system output. Then, near-ideal
geometry and the sensor configurations can be reached and the system can be realized.
Prototype outputs will be processed and efficient algorithms will be developed using D-
Space system through Matlab-Simulink environment. Developed algorithms, then, will be
embedded into a digital signal controller unit which can be updated through Matlab-
Simulink environment, in order to evaluate on-chip performance of the whole system with
provided sensor configurations.

Since components related to aerospace industry is costly, integrated system
designs and realizations in our country is only reachable through a vast knowledgebase
about this very important topic. Proposed project aims to increase the availability of the
knowledge about this area and also to produce a very expensive component of INS
systems using MEMs sensors instead of gyroscopes so that the usage of these
equipments is also available to all vehicles including land, naval and aerial ones.
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OZET

Toprak ve suyun gesitli amaglar igin kullanim déngusinde organik ve inorganik
kimyasallarin etkisiyle etkilenen su kalitesinin iyilestirimesi gittikge artan bir énem
kazanmaktadir. Atik sularda, genis pH araliinda hem ¢evre ve hem de insanoglu igin
potansiyel bir kansorejen madde kaynagi olan metaloidler, klorofenoller, benzen, naftalin
sulfonatlar, benzen karboksilatlarin ve agir metallerin gideriimesi genel olarak;
kompleksleyici maddelerle solvent ekstraksiyonu, c¢oktirme yontemleri ile
gergeklestiriimektedir. Ancak, bu yéntemler seyreltik ve blylk hacimlerdeki kirlenmis
cOzeltilerden bu maddelerin tamamen giderilmesi icin birden fazla kademe gerektirmesi
nedeniyle ekonomik olmamaktadir. DUsuk konsantrasyondaki organik ve inorganik
ligandlar cevresel kirleticilerin atik sulardan gideriimesinde spesifik tutma 6zellikli hali
hazirda var olan cesitli adsorban maddeler ve iyon degistiricilerin kullaniimasi daha
uygundur. Bu nedenle, atik c¢ozeltilerdeki dislk konsantrasyonunun cevreye zarar
vermeyecek seviyelere indirilmesi konusunda endustrinin  ¢esitli  niteliklerdeki
adsorbanlara gereksiniminin ¢ok daha fazla oldugu bir gergektir.

iyon degistirme ydntemi endistride gok amaglh olarak kullaniimakta olan ayirma
yontemlerinden birisidir. islemin basitligi ve enerji maliyetinin gok az olmasi bu yéntemi
diger ayirma yoéntemlerine gére avantajli kilmaktadir. Son zamanlarda 6zellikle farkli
tipteki adsorbanlarin dretimi 6zel amach uygulamalarda iyon degistirme yontemini
vazgegcilmez hale getirmistir. Belirli bir iyon veya iyon grubu icin yuksek segiciligi olan 6zel
amacl iyon degistirici Uretimi son yillarda énem kazanmistir. Bu ¢alismadaki esas amag
gesiti anyon ve katyonlari segimli olarak tutan magnetik esasli nanopartikllli
adsorbanlarin sentezlenmesidir. Magnetik nanopartikil esasli c¢esitli adsorbanlarin
Uretiminde kullanilabilecek maddelerin cesitliligi ve bu konuda yapilan arastirmalar
gelecekte bu tip ayirma yénteminin kullanim alaninin artacaginin habercisidir. Ancak,
literatirde organik ve inorganik esasli magnetik nanopartiklllerin Uretimine yonelik sinirli
¢alisma bulunmaktadir.

Cesitli amaclarda kullanilan adsorbanlarin iyi mekanik 6zellik gdstermesi, agresif
ortamlara dayanikli olmasi, ylksek sorpsiyon kapasitesinde ve iyi kinetik 6zelliklere sahip
olmasi istenir. Aligilagelen polimer iyon degistiriciler bu &zelliklerin tamamina sahip
degillerdir. Yapilan g¢alismalarda, bu reginelerin manyetik olarak aktif hale getirildikleri
takdirde hem yukarida bahsedilen dzelliklerinini tamamiyla saglanabilecedi ve hem de
kompleks ayirma islemleri icin 6nemli uygulama imkanlari saglanabilecedi saptanmigtir.
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Manyetik olarak aktive edilmis iyon dedistiriciler saglamliklari, oksidasyona karsi
direncleri ve organik maddelerden etkilenmeme gibi ilave 6zellikleri ile de cevresel
uygulamalarda gittikge 6nem kazanmakta ve kabul gérmektedir.

Bu ¢alismanin amaci; (i) 0.3 - 10 um tanecik boyutundaki magnetik 6zellikli mikro
partikUllerin (i) tasiyici iskelet olan aktif karbon ve (iii) lignoselilozik esasli atik maddeden
Uretilen ve aktive edilmis aktif karbon iskeleti Uzerine ¢Oktlrilmus nano partikdllerin
olusturdugu sorbentin geligtiriimesi ve kirli sularin inorganik kirlilikten aritiimasi
islemlerinde uygulanmasidir. Bu amagla ¢alisma: (i) magnetik 6zellikli mikro sorbentler,
nano boyutlu metal hidroksit partikillerden olusan hibrit sorbentin sentezlenmesi, aktive
edilmis aktif karbon taneciklerin tasiyici olarak kullanilacagi matriksler Uzerine
cOkturilmesi ve elde edilen adsorbanin &zelliklerinin karakterize edilmesi, (ii) inorganik
kirleticilerin giderilmesi amaciyla Uretilen sorbentin deneysel olarak giderme islemlerinde
kapasitelerinin belirlenmesi calismalari ile nano boyutlu magnetik iyon degdistiriciler
teknolojisinin gelismesine katki saglanmasi asamalarini kapsayacaktir. Boylece, cevre
icin kompleks sistemlerin ayirilmasi iglemi icin yeni bir imkan yaratilacaktir. Bu sorbentler
tekrar kullanilabilir 6zellikte ve rejenerasyonu mumkunddr. Bu yaklasimla, genis
uygulama imkanlari sayesinde hala gelismekte olan ylksek kapasiteli manyetikler ve
fonksiyonel sorbentler arasinda streklilik saglanmis olacaktir.
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SUMMARY

Widespread contamination of soil and groundwater by synthetic organic
chemicals has been recognized as an issue of growing importance in recent years. Many
environmentally synthetic aromatic contaminants are potential or known human
carcinogens such as pentachlorophenol, benzene, naphthalene sulfonates and benzene
carboxylates exist as anions in water over wide range of pH values having harmfull
effects for both human health and environment even at low concentration. They can be
removed by chemical precipitation, adsorption, solvent extraction, ultrafiltration or ion
exchange. Among these, ion exchange is considered attractive because of relative
simplicity of application and is well-established techniques for the removal of trace
concentrations of toxic pollutants from large volumes of potable water, waste-water and
aqueous solutions.

With the progress in syntheses of selective polymeric sorbents, the prices of the
finished products are showing downward trend globally, and their durabilities getting
better. The sorbents used for this purpose must possess good mechanical stability,
resistance to aggressive media, high sorption capacity and selectivity, good kinetic
properties. Conventional polymeric ion exchange resins do not necessarily satisfy all of
these criteria. Despite their excellent sorption properties, however, the polymeric particles
cannot be viably retrieved from a complex matrix following the sorption process.

It is recognized that this wide array of tailored sorbents, if made magnetically
active, would find significat application opportunities for complex environmental
separation and monitoring aided by currently available magnetic technologies.
Magnetized sorbents are gaining acceptance in environmental applications due to their
durability, resistance to oxidation, and less susceptibility to fouling by natural organic
matters. Magnetic separation technique has the potential to achieve environmental
separation by selectively removing target toxic compounds from the background of
complex matrices such as sludge, sediment, viscous or radioactive liquid, biomass slurry,
and others. A host of commercially available and tailored sorbents exhibit specific
affinities toward a wide array of dissolved environmental contaminants. Magnetically
activated particles, thus prepared, offer new opportunities for enhanced separation in
complex environmental systems. The scientific objectives of the proposal is the
development and application of novel selective sorbents: (i) micro sorbents with magnetic
properties of 0.3 - 10 ym particle size, (ii) production of activated carbon in which metal
(hydr)oxide nanoparticles (10 - 50 nm) are incorporated in an inorganic carrier matrix,
and (iii) activated carbon with special properties based on lignocellulosic waste material.
There are three aims: (i) the synthesis and characterisation of micro sorbents with
magnetic properties, hybrid sorbents with incorporated nanoscale metal (hydr)oxide
particles and activated carbon of conventional particle size with special properties, (ii)
investigations of their properties with respect to the removal of inorganic pollutants in
water technology and for recovery of target species by means of sorption and (iiihe
modelling of sorption / recovery and reactor performance.

An appropriate scientific methodology, that can magnetize wide array of relatively
inexpensive commercially available sorbent particles, will create new opportunities for
environmental separation in complex systems. These particles should also be amenable
to regeneration and reuse. Such an approach will bridge the current gap between two
already developed technologies, namely production of high capacity magnets and
synthesis of functionalized sorbents.
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FARKLI YONTEMLERLE BARYUM METABORAT URETiMi VE URETIM SURECINE
ETKi EDEN FAKTORLERIN INCELENMESI

Prof. Dr. Sabriye PiSKIN
Doktora Ogrencisi A. Eymen AKSENER

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-08-02

OZET

Ticari boratlar arasinda bulunan baryum metaborat (BaO.B.O; / BaB,0,)
boyalarda, plastik, tekstil, kauguk, yapistirici sanayinde ve ahsap Urlnlerin korunmasinda
cok kullanilan bir katki maddesidir, ancak Ulkemizde Uretimi mevcut degildir.

Boyalara katildijinda, yanmaya, renk atmasina ve renk degisimine, slrtinme
dolayisiyla asinmaya, bakteri ve mantarlara kargi dayanim o6zelliklerini arttirmaktadir.
Ayrica biyolojik sistemlerde enzim engelleyici ve ¢ok iyi bir korozyon 6nleyicidir. Baryum
metaborat igeren boyalarin, anti korozif 6zellik kazandidi uzun yillardan beri bilinmektedir.
Baryum metaborat dis cephe uygulamalarinda boyanin renginin solmasi ve tozumasini
geciktirerek boyalara dayaniklilik kazandirmaktadir ve ylUzeyleri kaplayan boyalarin UV
Isinlara karsi dayanimini arttirmaktadir. Ayni amagla plastik malzemeler icin de katki
maddesi olarak kullanim alani vardir.

Tekstil sanayisinde, kumaslara yanmazlik 6zelligi vermek icin kullanilabilmesinin
yaninda, liflerin dayanimini arttirarak surtinme hasliklarini da iyilestirdigi bilinmektedir.

Galvanizli celikler Gzerinde ¢ok dusuk metal kaybi ile yapismaya tesvik edici
ozelligi vardir.

Bu o6zelliklerinin diginda, (3-baryum metaborat kristali Ustin 6zellikleri dolayisiyla
optik cihazlarda ve dzellikle lazer uygulamalarinda kullaniimaktadir.

Calisilacak olan bu projede, baryum metaboratin Uretimine en uygun yéntem ve
ilgili parametreleri ile verim hesabi yapilarak, literatir taramalarinda karsilagiimayan yeni
bir ydntem olan ultrasonik enerjili Gretim ydntemi gelistirilerek verimi ve en uygun Uretim
parametrelerinin hesabi yapilacaktir.
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SUMMARY

Barium Metaborate (BaO.B.,O3; / BaB,0O,), found among the commercial borates,
is an additive which is frequently used in paint, plastics, textile, rubber and glue industry
and in the protection of wood products.

When added to paint, Barium Metaborate improves the characteristics related to
resistance against combustion, colour change and discoloration, wearing out due to
friction, bacteria and fungi. Furthermore, the enzyme in biological systems is a very good
deterrent and corrosion inhibitor. It has been known for years that paints containing
Barium Metaborate obtain anti-corrosion property. By delaying paint fading and dusting,
the exterior applications of Barium Metaborate provide paints with durability and increase
the resistance of paint coatings against UV rays. With the same purpose it is used as an
additive for plastic materials.

In textile industry it provides fabrics with flame resistance in addition to increasing
the frictional resistance of fibres which is known to improve fastness.

The property of galvanizing steel with very low metal loss is encouraging.

In addition to this property, B-Barium Metaborate crystal is used in optical devices
and particularly laser applications because of its excellent qualities.

Work on this project shall include the most appropriate methods and relevant
parameters for the production of Barium Metaborate and execution of yield calculation,
development of a new method for the efficiency of ultrasonic energy production, which is
not encountered in literature research, and calculation of the optimum production
parameters.
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Proje No: 2011-07-01-DOP03

KALSiYUM KARBONAT (CACO3) URETIMINDE REAKSIYON PARAMETRELERININ
INCELENMESi VE MORFOLOJININ KONTROLU

_ Prof. Dr. Mualla ONER
Doktora Ogrencisi Semra KIRBOGA OKUMUS

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Kalsiyum karbonat (CaCO;) plastik, kauguk, boya, kagit, kozmetik, seramik,
yapistirici ve eczacilik gibi birgok endustride yaygin olarak kullaniimaktadir. Ayrica,
kalsiyum karbonatin stlfir dioksitin temizlenmesi, cam egya Uretimi gibi alanlarinda da
kullanimi mevcuttur.

Kalsiyum karbonat kalsit, vaterit ve arogonit olmak Uzere U¢ degisik polimorf
yaplya sahiptir. CaCOj’in polimorflari ¢dzunarlik, sertlik, kaynama noktasi, yogunluk gibi
fiziksel dzelliklerinde farklliklar gdstermektedir. Endustride, farkli uygulamalar maddenin
farkli polimorflarini gerektirdiginden polimorfizm 6nemli bir olaydir. Kalsiyum karbonat
pargaciklarin uygulamasi morfoloji, yapi, boyut, ylzey alani, parlaklik, yag adsorplama,
kimyasal saflik gibi belirli parametreler ile saptanmaktadir. En énemli parametrelerden bir
tanesi pargcacik morfolojisidir. Bu ylUzden, kristal yapi ve boyutun kontroli endustriyel
uygulamalar icin temeldir. Kalsiyum karbonat parcaciginin boyutu, sekli ve morfolojisinin
saptanmasinda pekgok faktdér oOnemlidir. Asiridoygunluk, reaksiyon sicakhgi, pH,
yaslanma suresi ve katki maddelerinin varligi en énemli parametreler arasindadir.

Bu calismanin amaci, katki maddeleri varlidinda ve yoklugunda pH, sicaklik, asiri
doygunluk, yaslanma zamanini igeren deneysel kosularda sulu ¢dzeltiden kalsiyum
karbonat sentezlemektir. Deneysel kosullarda kalsiyum karbonat yapisi, morfolojisi ve
boyutu incelenecek ve deneysel tasarim ile kristal yapi verimliligi icin matematiksel model
denklik kurulacatir.
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SUMMARY

Calcium carbonate is widely used in many industrial areas such as plastic,
rubber, paint, papermaking, cosmetic, ceramic, adhesive and pharmaceutical. Besides,
there are application areas of calcium carbonate in a variety of industries such as sulfur
dioxide scrubbing, glass manufacture.

The particle interest in calcium carbonate system is caused by the polymorphs of
calcium carbonate. Polymorphs of calcium carbonate exhibit markedly different physical
properties such as solubility, hardness, melting point, density. In industry, polymorphism
is an important phenomenon, since different applications may require different
polymorphs of a substance. The application of calcium carbonate particles is determined
by defined parameters such as morphology, structure, size, surface area, brightness, oil
adsorption, chemical purity. One of the most important parameters is particle size, so the
control of crystal shape and size are fundamental in many industrial applications. Many
factors are essential in determining the size, shape and morphology of calcium
carbonate. Supersaturation, temperature of reaction, pH, aging time and additives are
among the most important parameters.

The aim of this project is to synthesis calcium carbonate particles from aqueous
solution in the absence and presence of additives in experimental conditions including
pH, temperature, supersaturation, aging time. The structure, morphology and size of
calcium carbonate will be investigated under the experimental conditions. The
mathematical model for yielding of crystal phases will be developed with using
experimental design.
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Proje No: 2011-07-01-DOP04

FARKLI Y(")NT_EMLERLE MEDIKAL BITKILERDEKIi YAG iIGERIKLERININ
BELIRLENMESI VE OZELLIKLERININ INCELENMESI

Yrd. Dog. Dr. Emek DERUN
Doktora Ogrencisi Zeynep KARA ESLEK

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2014-05-02

OZET

Bu calisma kapsaminda tibbi uygulamalarda kullanilan gesitli bitki (tetra yapradi,
sari kantaron, kirmizi kantaron, karagali, isirgan otu gibi..) ekstraktlari farkli yéntemlerle
elde edilecektir. Bu ekstraktlardan elde edilen yag icerikleri belirlenerek, o6zellikleri
incelenecek ve bu ekstraktlarin farkl kanser ve diger hastaliklarin tedavisinde kullanimi
icin arastirmalar yapilacaktir.

Bitkiler insanhdin varolusundan beri hayatin vazgegilmez temel kaynaklarindan
biridir. Bitkilerin tedavi amaciyla kullaniimasi ilk uygarliklara kadar dayanir. ilk basta dogal
ilaclar kullaniimasina karsin daha sonralari dogal ilaclarin sentetik tlrevleri sentezlenerek
insanhdin hizmetine sunulmustur. Bazi dogal ilaclarin laboratuarda sentezi pahal bir
islem oldugundan, bu ilaglar hala bitkisel droglardan elde edilmektedir. Ginimuzde
ezcanelerde satilan ilaglarin bircogu bitkisel kaynakli yada bitkisel kaynakli bilesiklerin
sentezlenmig tlrevleridir.

Ulkemiz florasinda yaklasik olarak 10.00 kadar tiir yetismekte ve bunlardan 650
kadari halk hekimliginde tedavi amaciyla kullaniimaktadir. Dinya U(zerinde yetisen
250.000 cicekli bitkinin etken madde bakimindan c¢ok azinin arastiriimis oldugu géz
ondne alinirsa, bitkiler aleminde kesfedilmeyi bekleyen birgok gizemin oldugunu
soyleyebiliriz.

Ulkemiz florasi ugucu yag tasiyan bitkilerin goklugu ve gesitliligi bakimindan
oldukga zengindir. Turkiye'nin cografi konumu ve iklim cesitliligi, aromatik bitkilerdeki
cesitliligin artmasina neden olmustur. Turkiye florasina kayith 10.000’e yakin tdrin
1/3’Gnu aromatik bitkilerin olusturdugdu belirlenmistir.

Son yillarda Ulkemizde ve dlnyadaki kanserli hasta sayisindaki artis nedeniyle
kanser tedavisinde kullanilan mevcut yontemleri gelistirmeye ve yeni tedavi ydntemlerinin
arastiriimasina yoénelik galismalar buyidk 6nem tasimaktadir. Bu amagla cgesitli bitki
ekstraktlarinin alternatif tipta kanser ve diger hastaliklarin tedavisinde kullanimi Uzerine
arastirmalar hiz kazanmistir.

Bu proje ¢alismasi kapsaminda tibbi uygulamalarda kullanilan bitki ekstraktlarinin
kanser hicrelerinde ve farkli hastaliklarin tedavisinde uygulamalari arastirilacaktir. Elde
edilen bitki ekstraktlarinin igerdigi etken maddeler enstrimental cihazlarla (GC/MS cihazi
gibi..) ve farkli yontemlerle belilenecektir. Bu ekstraktlarin kanser ve hastalikli hicreler
Uzerine etkisi incelenecektir.
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SUMMARY

In the content of this project, various medicinal plants’ extracts will be obtained by
different methods. The oil contents of the extracts will be determined and the properties
of the oils will be analyzed. Also, the search of the usage of the extracts in the cure of
cancer and other diseases will be done.

Plants are essential primary resources since the existence of humanity. The
usage of plants for the purpose of treatment goes back to the first civilizations. At first,
natural medicine were used, afterwards the synthetic analogs of the natural drugs were
synthesized for the human health. Because syntheses of some natural drugs in
laboratory are difficult, most of these drugs are still extracted by herbal drugs.

Nowadays, the medicines sold in pharmacies are herbal or synthetic derivatives
of the herbal compounds. In our country’s flora nearly10, 000 species of plants grow and
650 of them are used in folk medicine. 250,000 species of flowery plants grow in the
world and the active substances of least of them are determined. This means that, there
are many things to be explored in plants.

There are plenty of plants that carry volatile oils and these plants have different
varieties in our country. The geographical position and climate of our country cause an
increase in the variety of aromatic plants. The 1/3 of the 10,000 species are determined
as aromatic plants.

In recent years, the increase in the number of people suffering from cancer in our
country and in the world caused a requirement for searching new curing methods and
developing the current ones. For this goal, the study on the search of the usage of
medicinal plant extracts in alternative medicine and in other diseases gained speed and
became more important.

In this project, medicinal plants’ extracts will be analyzed and the usage of the
extracts for the curing of cancer and other diseases will be searched. Also, the active
ingredients of the extracts will be determined by instrumental analysis (GC-MS etc.) and
by using other methods. The effect of these extracts on the cancer and on the unhealthy
cells will be analyzed.
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Proje No: 2011-07-01-GEP01

ATIK SULARDAKI FENOLl"J_N MEMBRAN KONTAKTORLERDE KiMYASAL
ABSORPSIYON ILE UZAKLASTIRILMASI

Ars. Gor. Dr. Ayca HASANOGLU
Ars. Gér. Nimet iPAR UZUN

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Endustriyel prosesler; ekosistemler ve insanlar Uzerindeki olumsuz etkileri
bakimindan (toksiklik, kansorejen ve mutant 6zellikler) hava ve suyu kirletebilecek pek
¢ok madde Uretirler. Fenol, en yaygin organik su kirliliklerinden biridir, ¢inki ¢ok dusuk
konsantrasyonlarda bile toksiktir ve ayni zamanda dogal sularda bulunmasi
dezenfeksiyon ve oksidasyon prosesleri sirasinda zehirli alt bilesenlere déntismesine yol
acabilir [1].

Glncel olarak dinya gapinda fenol Uretim hizi 6 milyon/yil civarinda olmakla
beraber hizla artan bir egilime sahiptir. Fenoller, cesitli endustrilerin atik sularinda
mevcuttur; 6rnegin; rafineriler (6-500mg/l), koklastirma islemleri (28-3900mg/l), kémur
prosesi (9-6800mg/l), ve petrokimyasal Uretimi (2.8—-1220 mg/l). Fenoller ayni zamanda
kémir gazlastirma ve sivilastirma proseslerindeki kondensat akimlarinda bulunan baglica
organik bilesenlerdir. Fenol iceren dider atik su kaynaklari, ilag, plastikler, ahgap Urunler,
boya ve kagit endustrileridir. Fenolli atik sular; fenolin toksiklik derecesinden dolayi
mudahale ediimeden acik su kaynaklarina verilemezler. Fenol ayni zamanda icme sulari
ve gidalarda tadin bozulmasinda rol oynar. Diger taraftan, sehir sularinin aritimi sirasinda
fenoller sudaki klorla reaksiyona girerek olduk¢ca kanserojen olan klorofenolleri
olustururlar [2]. Cevre Koruma Ajansi (Environmental Protection Agency, USA) bu
maddelerin zehirli yapisindan dolay! ylizey sularinda su arindirma standartini milyarda bir
birim fenoldan dusUk (ppb) olarak bildirmistir [1]. Fenolin endustriyel atiklardan ayrilmasi
onemli ve dinamik bir aragtirma alani olmakla beraber ayni zamanda ¢6zulmesi gereken
onemli bir sorundur, ¢lnkl gevresel yasalar ve duzenlemelerin yonettigi guvenli aritim
seviyeleri giderek zorlayici hale gelmektedir. Fenol uzaklastirmada geleneksel metotlar,
biyolojik, kimyasal ya da elektrokimyasal oksidasyon, adsorpsiyon, buhar distilasyonu ve
sivi-sivi  ektraksiyonunu icermektedir  [1-3].  Oksidasyon  metotlari  fenol
konsantrasyonunun 50 ppm’den yukari oldugu durumlarda fenolin geri kazanimi
mUmkin olmadigi i¢in uygun degildir. Diger taraftan, sivi sivi ekstraksiyonunda organik
¢6zucu kullanimi, kullanilan ¢ozuculerin toksikligi ve suda ¢6zinurlidd bakimindan bu
metotun kullanimini sinilamaktadir. Ayrica, ekstraksiyonda ¢6zlcU siyirmanin genelde
distilasyonla yapiliyor olmasi da bu metotun dezavantajlarindan biridir [2,3]. Buhar
distilasyonu pahali bir metot iken adsorpsiyon ise rejenasyon ¢ozucusl ve/veya aktif
karbon ajaninin varligindan dolayi ikinci bir kirlilige yol agan bir metottur. TUm bu dezantaj
ve yetersizlikler; polipropilen delikli lifli (hollow fiber, HF) membran kontaktor kullanimi ile
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gercgeklestirilecek membran gaz absorpsiyonu prosesi ile elemine edilebilir.

Bu proje, fenolin membran yardiml kimyasal absorpsiyon ile atik sulardan
uzaklastiriimasi ve geri kazanimi Gzerinde odaklanmistir. Bunun igin, ekstrakte edilecek
atik su akimi ile bir siyirma ¢Ozeltisini birbirinden ayiran HF membran kontaktdr
kullanilmasi 6nerilmistir. Bu teknikte, kati ve gézenekli bir polipropilen membran atik su
akimi ile siyirma ¢ozeltisi olarak kullanilacak olan NaOH c¢oézeltisi arasinda araylzey
olarak gorev gorur ve bdylece iki yigin faz birbirine karismadan ¢6zinmus fenolin
membran gdzeneklerinden gegisine izin verir. Bu prosese gore, atik sudaki ¢dézinmus
fenol yigin beslemeden besleme-membran araylzeyine difize olur. Fenol, besleme-
membran ara yuzeyinde buharlasir, membranin hava dolu gézenegi boyunca difiize olur
ve son olarak membran yizeyinde NaOH ile hemen reaksiyona girerek fenol tuzu
sodyum fenoksiti olusturur. Fenol uzaklastirmada membran kontaktérlerin kullanimi ile
geleneksel yéntemlerde karsilasilan dezavantajlarin Ustesinden gelinecektir. Buna ek
olarak bu teknigin diger avantajlari, birim hacim basina ylksek ylzey alani, ve HF
modulin kullaniimasiyla her iki fazin hidrodinamik kosullarinin istenildigi gibi
degigtirilebilmesidir. Ayni zamanda sudan uzaklastirilan fenol siyirma ¢oézeltisinde geri
kazanilabilecektir. Onerilen projenin geleneksel ayirma metotlarina gére pek gok avantaji
oldugu 6éngorulmektedir; ek kirliligin olusmamasi, ekonomik olmasi, hizli ayirma, ve
¢6zinen maddenin geri kazanimi bu avantajlardan bazilaridir.
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SUMMARY

Industrial processes generate a variety of molecules that may pollute air and
waters due to negative impacts for ecosystems and humans (toxicity, carcinogenic and
mutagenic properties). Phenol is one of the most common organic water pollutants,
because it is toxic even at low concentrations, and also its presence in natural waters can
lead further to the formation of substituted compounds during disinfection and oxidation
processes [1].

Currently, phenol is produced at a rate of about 6 million ton/yr worldwide, with a
significantly increasing trend. Phenols are present in wastewater of various industries,
such as refineries (6-500mg/l), coking operations (28-3900mg/l), coal processing (9—
6800mg/l), and manufacture of petrochemicals (2.8—-1220 mg/l). Phenols are also the
main organic constituents present in condensate streams in coal gasification and
liquefaction processes. Other sources of waste streamwater containing phenols are
pharmaceutical, plastics, wood products, paint, and pulp and paper industries (0.1—
1600mg/l). Phenol-containing wastewater may not be conducted into open water without
treatment because of the toxicity of phenol. It also contributes to off-flavours in drinking
and food processing waters. On the other hand, phenols react with chlorine during the
treatment of municipal water and produce chlorophenols, which are carcinogenic [2]. Due
to the toxic nature of some of these compounds the Environmental Protection Agency
has set a water purification standard of less than 1 part per billion (ppb) of phenol in
surface waters [1]. Removal of phenol from industrial effluent is an important and
dynamic area of research as well as being an important challenge, because
environmental laws and regulations governing safe discharge levels are becoming
increasingly stringent. Traditional methods for the removal of phenol include biological,
chemical or electrochemical oxidation, adsorption, steam distillation and liquid-liquid
extraction and so on [1-3]. Oxidation methods are not feasible when the phenol
concentration is higher then 50 ppm since the recovery of phenol is not possible. On the
other hand the use of organic solvents for the liquid-liquid extraction systems is
nowadays limited because of their toxicity and solubility in water. Besides, the solvent
stripping, usually achieved by distillation, is one drawback of this type of solvent
extraction [2,3]. Steam distillation is a relatively expensive method while adsorption yields
a secondary pollution because of the presence of a regeneration solvent and/or active
carbon agent. These drawbacks and other shortcomings may be eliminated using a
process so-called membrane gas absorption utilizing a polypropylene hollow fiber
membrane contactor.

This project focused on removal and recovery of phenol by membrane-enhanced
chemical absorption. It is proposed to use a hollow fiber membrane contactor that
separates the water stream to be treated and a stripping solution in order to remove
fenol. In this technique a solid polypropylene membrane acts as an interface between
aqueous wastewater and a stripping solution of NaOH, allowing transfer of solute through
the pores of the membrane, but preventing mixing of the bulk phases. According to this
process, first dissolved phenol in the wastewater diffuses from the bulk of the feed to the
feed—membrane interface. Phenol volatilizes through the feed—membrane interface,
diffuses across the air-filled pore of the membrane, and finally it reacts immediately with
NaOH on the interface to form sodium salt of phenol, sodium phenoxide. With the use of
membrane contactors for phenol removal the disadvantages of conventional methods will
be overcome. Additional advantages of this technique are a high surface area per unit
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volume when hollow fiber modules are used, and the possibility of changing the
hydrodynamics of both phases independently. Furthermore the phenol removed from the
wastewater, will be recovered in the stripping solution. It is believed that the proposed
project has several advantages over the conventional methods; no additional pollutions
are produced, more economic, recovery of the solute and a fast operation.
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Proje No: 2011-07-01-GEP02
ULTRASONIC YONTEMLE BOYAR MADDE GIDERIMi
Yrd. Dog. Dr. Jale GULEN
Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-11-02

OZET

Cevre kirliligi dinya nufusunu tehdit eden genel bir sorundur. Her gegen gln
artan hava, su ve toprak kirliligi hem insan saghgdini tehdit etmekte hem de doganin
ekolojik dengesinin de bozulmasina yol agmaktadir. Bu kirlilikler karsisinda doganin
kendini aritim dengesi yetersiz kalmaktadir. Bu nedenle su aritim ydntemleri arasinda
maliyet dusUkligu, kolay uygulanabilirligi gibi nedenlerle adsorpsiyon tercih edilen bir
aritim seklidir.

Boyar maddeler basta tekstil sanayi olmak Uzere pek ¢ok sanayide dinyada
yaygin olarak kullaniimaktadir. Renkli organik madde olan boyar maddelerde kromofor ve
oksokrom gruplari boyar maddeye has renkleri veren gruplardir. Bu maddelerin Urinleri
boyamak, cevre kosullarina karsi daha dayanikli hale getirmek gibi faydalarinin yaninda,
toprak ve su kirlenmesi yaratmasi gibi dezavantajlari vardir.

Su antiminda yaygin olarak kullanilan aktif karbon, filtre gibi malzemeler hem
pahalidir hem de zaman i¢inda rejenere edilmesi gerekir.

Bu projede bir tarim Ulkesi olan Ulkemizde yetisen bitkilerden yararlanilacaktir ve
boyarmadde gideriminde adsorban olarak faydalanilacaktir. Degisik konsantrasyonda
boyar madde igeren ¢ozeltilere konan kurutulmus bitkinin adsorpsiyon verimi Gzerindeki
etkisi sicaklik, pH gibi farkli parametrelerinde yardimiyla incelenecektir.
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SUMMARY

Environmental pollution is a general problem that threaten world polulation. Air,
water and soil pollution are both dangerous to human health and cause to be spoiled the
ecological balance of the environment. The self purification balance are insufficient to
overcome these pollutions. Adsorption is a preferred purification methods because of the
low cost and easy applicability.

Dyestuff are used widely in the world in many industries especially textile
industry. Cromofor and oxochrome groups are the main groups that have given the colour
to the colour organic material of dyestuffs. These materials have the advantages of
coloring the materials and making durable to the environmental conditions but
disadvantages of causing the soil and water pollution.

The materials such as active carbon and filter are both expensive and must be
regenerated in time.

In this project, some plants that is harvested in our country are used and
evaluated as adsorbent for dyestuff removal. The effect of adsorption yield of dried plant
in the solutions that contains dyestuff of various concentrations will be examined with
several parameters such as temperature, pH, etc.
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Proje No: 2011-07-01-GEP03

YAPAY SUBSTRATLARLA KEFIR BiYOKUTLESI URETiIMi VE KEFIR
FERMANTASYON KiNETIGiNiN INCELENMESI

Ars. Gor. Dr. Dilek KILIG APAR
Prof. Dr. Belma KIN OZBEK, Ars. Gér. Elgin DEMIRHAN YILMAZ

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Son yillarda dogal gidalara ve probiyotik UrGnlere dogru artan tiketici talebi
neticesinde fermente sut Urdnlerinin farkh bir konuma geldidi, insan saglidi ve beslenmesi
agisindan oldukga 6nemli bir nitelik tasidigi gériimektedir. Fermente sit Grlnleri, sttln
uygun mikroorganizmalar tarafindan fermentasyonu ile pH degerinin distrilmesi sonucu
olusan ve icermesi gereken mikroorganizmalari yeterli sayida, canli ve aktif olarak
bulunduran sut Grtnleri olarak tanimlanmistir. En iyi bilinen fermente st dranleri yogurt,
peynir ve kefirdir.

Kefir, ¢gok eski yillardan beri 6zellikle Kafkasya bdlgesinde yapilan, bugin ise
Avrupa ve Amerika Ulkelerinde ticari amacla uretilen, koyu kivamli, hafif eksimsi bir Ttrk
icecegidir. Sutteki tim besin maddelerini icerdigi i¢in besin degeri ¢ok yuksektir. Yapilan
arastirmalarda kefirin, mide iltihaplari, uzun siren ve kronik olan bagdirsak iltihaplari,
depresyon, karaciger ve safra bozuklukluklari, enfeksiyon, sarilik, egzama, kalp ve
damar hastaliklari, yiksek tansiyon, ishal, kabizlik gibi bircok hastaligin tedavisinde
basaril bir sekilde kullanilabilecegi gérulmustar.

Kefir ve kefir tanesi Uretiminde inek sitl basta olmak lzere, koyun, kegi, manda,
kisrak sutu gibi cesitli sttler kullaniimaktadir. Bu ¢alismada, peynir alti suyu, peynir alti
suyu tozu, laktoz, galaktoz, sit tozu, ticari olarak satilan bazi bebek mamalari gibi ¢esitli
maddeler kullanilarak hazirlanan yapay substrat ve/veya substrat karisimlari ile kefir
tanesi Uretimi ve kefir fermantasyon kinetigi incelenecek, ayrica sicaklik ve baslangi¢
tane konsantrasyonu gibi farkli proses sartlarinin biyokdtle Uretimine ve fermantasyona
etkileri arastirilacaktir.
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SUMMARY

In recent years, as there has been a tremendous increase in the worldwide sales
of natural foods and probiotics, the fermentated milk products have a different position
and have important feature on the health and nutrition of the human being. The
fermentated milk products are produced by decreasing the pH value as a result of the
incubatition of the milk with the proper microorganisms, and described as the products
that contain sufficient amount of active and living microorganisms. The well known
fermentated milk products are yogurt, cheese and kefir.

Kefir is slightly sour and viscous traditional Turkish drink has been produced
especially in the area of Caucasus since the ancient times. Today, it is commercially
produced in the European and American countries. It has very high nutritional value as it
contains all the nutrients of the milk. Researches showed that the kefir could be
successfully used in the treatment of many diseases such as stomach inflammation, long-
lasting and chronic inflammation of the bowel, depression, liver and gall diseases,
infection, jaundice, eczema, heart and vascular diseases, high blood pressure, diarrhea,
constipation.

Kefir and kefir biomass production is carried out by inoculating various type of
milk such as cow, sheep, goats, buffalo and horse’s milk. In this study, kefir fermentation
kinetics and kefir biomass production in artificial substrates and/or substrate mixtures,
prepared by using various substances such as whey, whey powder, lactose, galactose,
milk powder and some commercially available baby foods, will be investigated. Also, the
effect of temperature and starting biomass concentration on biomass production and
fermentation kinetics will be examined.
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Proje No: 2011-07-01-KAP01

FARKLI BOLGELERDEN ALINAN UGUCU KULLERIN AGIR METAL iYONLARININ
ADSORBANSI UZERINDE ETKILERININ INCELENMESI

Yrd. Dog. Dr. Nurcan TUGRUL
Prof. Dr. Sabriye PISKIN, Yrd. Dog. Dr. Emek DERUN, Ars. Gér. Dr. Nil BARAN
ACARALLI,
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OZET

Ucucu kil termik santrallerde agiga ¢ikan énemli bir atiktir. Termik santrallerde
kullanilan kémrin yanmasi nedeniyle baca tarafindan g¢ekilen gazlarla birlikte yukariya
suruklenen ¢ok ince pargaciklar olarak tanimlanmaktadir. Diinya’da ortaya ¢ikan ugucu
kal miktar1 yilda 600 milyon ton civarindadir. Dinyada duretilen toplam ugucu kulin
%25den daha azi degerlendiriimektedir. Ulkemizde son yillarda artan enerji ihtiyaci
termik santrallerin yayginlasmasini kacinilmaz hale getirmigtir. Tarkiye’de faaliyet
gOsteren termik santrallerde yaklasik olarak yilda 13 milyon ton ucgucu kil elde
edilmektedir. Bu miktarin énimuzdeki yillarda enerji tiketimine bagli olarak daha da
artacagi dusunilmektedir. Ulkemizde 2020 yilina kadar yilda 50 milyon ton atik kiliin
ortaya ¢ikmasi beklenmektedir.

Ulkemizde enerji ihtiyacini karsilamak (izere kurulan biyik kapasiteli kémir
yakan termik santrallerde, duglk kalorili, kil orani yuksek linyitler kullaniimaktadir.
Tarkiye’deki yakit olarak linyit ve tas kémurl kullanan termik santraller: Afsin Elbistan
Termik Santrali, Can 18 Mart Termik Santrali, Catalagzi Termik Santrali, Kangal Termik
Santrali, Orhaneli Termik Santrali, Seyittmer Termik Santrali, Tungbilek Termik Santrali,
Soma Termik Santrali, Yatagan Termik Santrali ve Cayirhan Termik Santralidir.

Termik santrallerden ac¢ida c¢ikan atiklarin, énemli ¢evre sorunlari yarattig
bilinmektedir. Bu atiklarin insaat sektdrinde, 6zellikle beton ve ¢imento Uretiminde
degerlendiriimesi cevresel, teknik ve ekonomik yénden buyuk faydalar saglamaktadir.
Ancak ortaya ¢ikacak ugucu kil hacmi ¢ok buyik oldugundan, ilave kullanim alanlarinin
uygulamaya gegirilmesi son derece dnemlidir.

Tarkiye’deki bircok termik santrallerden c¢ikan ugucu kullerin igerigi birbirinden
farklidir. Gunk0 ugucu kullerin fiziksel, kimyasal, mineralojik ve puzalonik 6zelliklerinin en
belirgin ortak yani, bunlarin yéreden ydreye, hatta ayni ydérede dahi degdiskenlik
g6stermeleridir. Bu 6zelliklerinden dolayi ugucu kdillerin ingaat sektérinde kullanimi her
zaman uygun olmayabilir. Ancak bu ugucu kullerin adsorpsiyon 6zellikleri iyilegtirilerek
farkli bolgelerden c¢ikan ugucu killerin adir metallerin adsorbansi (zerindeki etkileri
belirlenebilir.

361



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Bu calismanin amaci; atik sularda bulunabilecek tim agir metal iyonlarinin (Cr,
Zn, Pb, Cd, Cu, Ni, Fe, Hg, Ag, Al, Co, Mn) adsorpsiyonu i¢in disuk maliyetli adsorban
malzemesi olarak Turkiye'nin farkli bolgelerinden alinan ugucu killerin, daha &énce
yapilan calismalardan farkli olarak, baglayici (bentonit) katkisiyla peletlendikten sonra,
kullanim imkaninin arastiriimasidir. Oncelikle Tirkiye’nin farkl bolgelerinden alinan ve
buglne kadar agir metal iyonlarinin adsorpsiyonu amaciyla kullaniimamis olan ugucu
klllerin karakterizasyonu yapilacaktir.

Farkli bolgelerden alinmis olan tim bu ugucu kdllerin karakterizasyon deneyleri
tamamlandiktan sonra adsorban malzemenin, yani ugucu kdllerin yizey alanini ve
g6zenekliligini, dolayisiyla adsorbansini arttirmak amaciyla, ugucu kuller baglayici
(bentonit) ilave edilerek peletlenecektir. Daha sonra hazirlanan bu peletler,
dayanimlarinin arttinlmasi amaciyla pigirilecektir. Agir metallerin adsorpsiyonunda pH,
sicaklik, yizey alani, karistirma hizi, ugucu kil pelet miktari ve temas slresinin agir metal
adsorpsiyonu uzerindeki etkileri incelenecektir. Deneysel veriler adsorpsiyon prosesinin
kinetik karakteristikleri bulunarak degerlendirilecektir. izotermal veriler Freundlich ve farkli
adsorpsiyon modellleri ile hesaplanacaktir. Son asama da adsorbans kapasitesini
artirmak amaciyla cesitli katki maddeleri (endUstriyel atiklar) ilave edilerek peletlenmis
ugucu kullerin adsorpsiyon kapasiteleri belirlenecek ve bugtine kadar kullaniimis diger
adsorban malzemelerle adsorpsiyon kapasiteleri karsilastirilacaktir.

Tarkiye’de metal, galvaniz ve tekstil sanayinden c¢ikan ve yogun agir metal
iyonlari iceren atiklarin, bu gelistirecegimiz yontemle adsorpsiyonu hem cevre kirliligi,
hem de sanayi acgisindan ¢ok O&nemli bir yer tutacaktir. Bugline kadar yapilan
calismalarda bu kdllerin direk olarak adsorpsiyon 6zellikleri él¢Ulmustir. Ancak bunlarin,
bir baglayici ile peletleyerek ve kalsinasyon sonucu ylzey alanlarini buyuterek ¢ok farkl
sonuglar ortaya g¢ikacaktir. Bu projede diger projelerden farkli olarak, bir tek ugucu kil
degil, cok farkli yapida, tane boyutunda ve ylzey alaninda olusan ugucu killer
kullanilarak yeni bir adsorbent malzeme elde etmek amaglanmaktadir.

Proje ekibinin daha o6nce vyaptigi c¢alismalarda, Turkiye'deki tim termik
santrallerden ¢ikan ugucu kullerin kimyasal 6zellikleri ¢ok iyi incelenmistir ve bu konuda
genis bir altyapiya sahiptir. Hazir beton birligi ile yapilan ortak ¢alismalarda, her hafta
farkli yorelerden gelen ugucu kullerin kapsamli bir sekilde kimyasal icerikleri belirlenmistir.
Dolayisiyla oldukg¢a kapsamli bir Grln envanterine sahiptir.
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SUMMARY

Fly ash is a significant waste that is released of thermal power plants and defined
as very fine particles that is drifted upward with uptaken by the flue gases due to the
burning of used coal. Emerging the amount of fly ash in the world is approximately 600
million tons per year. Less than % 25 of the total produced fly ash is evaluated in the
world. In recent years, because of the increasing energy demand in our country, has
made inevitable of the expansion of the thermal power plants. In Turkey, thermal power
plants is obtained approximately 13 million tons fly ash per year. It is expected that this
amount will increase in the coming years, depending on energy consumption. In our
country, it is expected that will be occured 50 million tons of waste ash per year until
2020.

Established to meet the energy needs of our country, large-capacity coal fired
power plants, low-calorie, high-ash lignites used. Thermal power plants using lignite and
hard coal as fuel in Turkey: Afsin Elbistan Thermal Power Plant, Can March 18 Thermal
Power Plant, Catalagzi Thermal Power Plant, Kangal Thermal Power Plant, Orhaneli
Thermal Power Plant, Seyitomer Thermal Power Plant, Tungbilek Thermal Power Plant,
Soma Thermal Power Plant, Thermal Yatagan Power Plant and Cayirhan Thermal Power
Plant.

Realesed waste from the thermal power plants is caused very significant
problems as known. Assesment of these waste in construction industrial especially
production of concrete and cement, has provided very benefits in environmental,
technical and economic aspects. However, occured fly ash volume is very large,
implementation of additional utilization areas are extremely important.

Many thermal power stations in Turkey are different from the fly ash content.
Because the fly ash physical, chemical, mineralogical and puzalonik most obvious
features in common with them from place to place, or even show variability even in the
same region. Because of this feature may not always be appropriate to use fly ash in the
construction industry. However, improving the adsorption properties of fly ash from
different regions, the adsorption effects on heavy metals in fly ash can be determined.

The purpose of this study is to investigate the possibility of use of fly ashes taken
from different regions of Turkey like low-cost adsorbents for adsorption of all heavy
metals ions (Cr, Zn, Pb, Cd, Cu, Ni, Fe, Hg, Ag, Al, Co, Mn), found in waste water. In this
study, unlike previous studies, the fly ashes will be used after pelletizing with binders
(bentonite). First of all, the characterization analyses of the fly ashes taken from different
regions of Turkey and so far have not been used for adsorption of heavy metal ions will
be done.

The fly ashes taken from different regions of Turkey will be pelletized to evaluate
the adsorption capaticity and then they will be burned, in order to increase the strength of
pellets. Effects of pH, temperature, surface area, mixing rate, the amount of fly ash pellet
and contact time on the adsorption of heavy metals were examined. Kinetic
characteristics of adsorption process will be calculated with Freundlich and different
models. At the final step the fly ashes pelletizated by adding various additives (industrial
wastes) in order to increase adsorption capacities will be compared with other adsorbents
used till today.

Metal, galvanized steel and textile industries waste in Turkey, which have heavy
metal ions, this method can improve both the environmental pollution, adsorption, and the

363



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

industry will hold an important place in terms of. To date, studies that measured the
adsorption properties of fly ash directly. But these, with a binding surface areas as a
result of calcination and pelletization, magnifies the results will come out very different.
Unlike other projects in this project, not a single fly ash, a very different structure, grain
size and surface area of fly ashes by using of a new adsorbent material is intended to
achieve.

The project team made earlier studies, the chemical properties of fly ash from
thermal power stations in Turkey, were very good in this regard and has an extensive
infrastructure. the common ftrials with Ready-mixed concrete association, each week
chemical contents of fly ash from different regions were determined in a comprehensive
manner. Therefore, the inventory of a product is very comprehensive.
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Proje No: 2011-07-01-KAP02
GESITLIi ABSORBENTLERE PROTEIN ADSORPSIYONUNUN iNCELENMESI

Prof. Dr. Belma KIN OZBEK
Ars. Gor. Dr. Dilek KILIC APAR, Ars. Gér. Elgin DEMIRHAN YILMAZ

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi
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OZET

Proteinler, ¢ozelti ile kati ylzey arasindaki ara ylzeyde birikme egilimi olan blylk
molekullerdir. Proteinlerin ¢ozeltiden kati ylzeylere adsorpsiyonu bilimsel énemi oldugu
kadar biyokirlenme, gida dretimi, biyosensor gelistirimesi ve biyouyumlu malzemeler
yapimi gibi uygulamalarindan dolayi ilgi cekmistir. Bu nedenle, proteinlerin ara yuzeylere
adsorplanmasi ve adsorpsiyon sirasinda meydana gelen yapisal degisiklikleri ile ilgili
temel bir anlayis uygun kati malzeme yuzey 6zellikleri seciminde gereklidir.

Bu calismada, cesitli adsorbentlerin Uzerine, diger biyomolekillerin etkilesimleri
icin model olusturacak olan Bovin Serum Albliminin (BSA) adsorpsiyonu ve adsorpsiyon
kinetigi incelenecektir. Adsorpsiyon hiz ve denge deneyleri farkli pH ve sicaklik araliginda
gerceklestirilecektir. Cesitli adsorbentler Uzerine BSA adsorpsiyonu i¢in optimum kosullar
belilenecektir. BSA'In gesitli adsorbentler tUzerindeki deneysel denge verileri adsorpsiyon
izoterm modelleriyle karsilastirilacak ve adsorpsiyon kapasiteleri hesaplanacaktir. Farkli
pH ve sicakliklarda adsorbentler Gzerine BSA adsorpsiyonunun kinetidi incelenecek ve
uygun oldugu hiz kinetigi belirlenecektir.

SUMMARY

Proteins are relatively large biomolecules which have a tendency to accumulate
at the interface between solutions and solid surfaces. The adsorption of proteins from
solutions to solid surfaces has scientific importance because this process is required for
the various biological applications such as biopollution, food production, development of
biosensors and construction of biocompatible materials. Therefore, a fundamental
understanding of how a protein to be adsorbed to interfaces and which structural changes
that may occur upon adsorption are necessary to aid in the proper selection of material
surface properties.

In this work, the kinetics of adsorption of Bovine Serum Albumin (BSA), which will
be a model for other biomolecules interactions, onto various adsorbents will be
investigated. Adsorption rate and equilibrium experiments will be performed at different
pH and temperature values. Optimum conditions will be determined for adsorption of BSA
on various adsorbents. The experimental adsorption equilibrium data of BSA on
adsorbent will be compared with the adsorption isotherm models and the adsorption
capacities will be calculated. On the other hand, the adsorption kinetic of BSA on various
adsorbents for different pH and temperatures will be investigated.
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Proje No: 2011-07-01-KAP03

CAM Y_UZEYLERDE KULLANILACAK HiDROFOBi_KI_OLEOFOBiK ESASLI
FONKSIYONEL YUZEY KAPLAMA MATERYALLERININ HAZIRLANMASI VE
GELISTIRILMESI

Yrd. Dog. Dr. Sennur DENIiZ
Prof. Dr. Hiiseyin YILDIRIM, Yrd. Dog. Dr. Burcu Didem CORBACIOGLU,
Ars. Gér. Berceste BEHRIBEY, Miih. Burgak ARICA
Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05
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 parizlaliginan 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 kapagi yuzeyleri igin yeni
Ozelliklere sahip uUrlnler elde etmek amaciyla su ve yag itici camlarin yuzey kaplama
islemi floroalkilsilan esasl olacaktir. Floroalkilsilanlar, UV direnci, asinma direnci ve
kimyasal direng gibi ylksek 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 partikuilleri
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 kalinhdi, 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. Bu sayede, ylzeye
istenilen 6zellikleri kazandiracak kaplama malzemesinin belirlenerek en uygun yéntem ile
cam yuzeye kaplanmasina iligskin ayrintilar sanayinin hizmetine sunulabilecektir. Bu
calismanin ayrintilarinin ginimuz teknolojisinde endustriyel gereksinimleri karsilamak
icin cam yuzeylere istenilen dzellikleri kazandirmak amaciyla yapilan kaplama isleminin
endustriyel cam vylzey kaplama prosesleri agisindan 6nemli avantajlar sunacagi
distniUlmektedir.
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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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Proje No: 2011-07-01-KAP04

ILERi OKSIDASYON SISTEMLERI iGIN FOTOKATALIZOR SENTEZi VE TEKSTIL
ATIK SULARINA UYGULANMASI

Yrd. Dog. Dr. Yasemen KALPAKLI
Dog. Dr. Mesut AKGUN, Prof. Dr. Sugt YILMAZ, Mih. Safak TOYGUN,
Mah. Gilhan KONECOGLU

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Son vyillarda endustrilesmenin hizla artis goéstermesiyle birlikte artan Gretimin
cevre Uzerindeki olumsuz baskilari temiz bir ¢evreyi tehdit eder duruma gelmistir. Bu
nedenle endustriyel Uretim sonucunda olusan atik sularin cevreye zararsiz hale
getirilecek dlizeyde aritiimasi arastirmalarin ana konusu olmustur. Son yillarda
geleneksel aritma ydntemlerinin atik sulardaki kirlilikleri desarj standartlarina ulastirmada
yetersiz kalmasi ve nitelikli suyun temini, endustriyel atik suyun uzaklastirilmasi ile artan
maliyetler, endustrileri daha etkin su ydnetimi konusunda arastirmalara ydneltmistir. Bu
arastirmalar atik suyun aritiimasi icin ileri aritma teknolojilerine ihtiya¢ duyuldugunu
gOstermektedir. Buna ek olarak ileri artma yoOntemleri arasinda, daha az isletim
problemlerine sahip ve diger ileri aritma yéntemlerine nazaran daha ylksek aritma verimi
saglayan ileri oksidasyon prosesleri, endustriyel atik sularin arntiminda kullanilan
yontemler arasinda 6n plana gikmistir. ileri oksidasyon prosesleri igerisinden dzellikle
TiO,/ UV prosesi 6n plana gikmaktadir. TiO, ucuz ve stabil olmasi, sudaki zararli organik
bilesikleri UV 1sinlamasi altinda oksijen, su ve CO, gibi zararsiz bilesiklere donlstirmesi
nedeniyle literatirde en ¢ok kullanilan yari iletken madde olup Avrupa ve ABD’ de de
icme suyunda dezenfeksiyon ve organik madde aritimi amaciyla yaygin olarak
kullaniimaktadir.

TiO,/ UV fotokatalitik oksidasyon prosesi temel olarak solar enerji (hv) ile TiO,
yuzeyinde elektron (e) ve hol (h+) ciftinin ayrilarak katalizér ylzeyindeki maddeler ile
cesitli reaksiyonlar vermesine dayanmaktadir. Fotokatalitik sistemler, glines enerjisinin
kimyasal enerjiye donlsimui olarak tanimlanabilir. Bu dénlsim sirasinda hidroksil
radikali olusur. Bu radikal ¢ok gugli bir oksitleyicidir ve sudaki pek ¢ok organik kirletici
madde ile reaksiyona girerek organik maddelerin CO,’ ye oksidasyonunda &énemli rol
oynar. Literatirde nano boyuttaki TiO, partikullerinin ¢esitli yizeylere ¢ok farkli kaplama
metotlari ile tutturularak kullaniimasi TiO; partikillerinin sudan tekrar ayrilmasi problemini
ortadan kaldirmistir. Fotokatalitik reaksiyonlar katalizér ylzeyinde meydana geldiginden
daha genis spesifik ylzey alanina sahip katalizérlerin daha ylksek katalitik aktiviteye
sahip olmasi beklenmektedir. TiO, nano- kristallerinin bilesik mezogdzenek yapisi ve Kil
tabakalari, ylksek etkili fotokatalizorlerdir ¢lnki kil tabakasi Uzerinde ayri anataz
kristalleri igeren bir yapi genis bir ylizey alanina sahiptir. Genis ylzey alanl TiO2- bentonit
bilesik yapisi kolayca hazirlanabilir. Dahasi, TiO,- bentonit tozlari sulu slispansiyonlardan
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kolayca geri kazanilabilir ve bu ayirma akimi yonlinde potansiyel bir avantaj saglar.
Bundan dolayr TiO2- bentonit fotokatalizérleri pratik uygulamalar igin Ustlin birer
fotokatalizdrdar.

TiO;' nin, solar spektrumun ¢ok az bir bolumdnu olusturan UV 1s1d1 ile aktive
edilebiliyor olmasi bu malzemenin pratik uygulamalardaki kullanimini sinirlandirmaktadir.
Bundan dolayi, pratik uygulamalar icin, TiOJ,” nin fotoaktivitesinin gelistiriimesi
gerekmektedir. Fotoaktiviteyi arttirmanin bir yolu, TiO," nin gecis metalleri veya soy
metallerle katkilandirmasi ile sogurma (absorpsiyon) bandinin UV bdlgesinden, gérunar
bolgeye kaydiriimasidir. Literatir incelemesi sonucu gecis elementlerinin bir alt serisini
olusturan ve lantanitler ya da nadir toprak elementleri grubuna dahil olan “Neodim” ve
“Praseodim™ in katalitik aktiviteyi en ¢ok arttiran dopantlar oldugu belirlenmistir.

Ulkemizde genis rezervleri bulunan bentonit minerali ucuz bir adsorban
oldugunun bilinmesinin yani sira uygun bilimsel yéntemlerle olduk¢a ucuz ve ticari olarak
Uretimi mUmkin bentonit- TiO, kompozitine Praseodim (Pr) ve Neodim (Nd) dop
edilmesiyle cevre icin atik sularin aritiimasina yoénelik yeni bir imkan yaratacaktir. Bu
sorbentler tekrar kullanilabilir 6zelliktedir ve rejenerasyonlari mimkinddir. Onerilen bu
projede, sol- jel metodu kullanilarak, bentonit/ TiO,/ Nd ve bentonit/ TiO,/ Pr
materyallerinin sentezi ve karakterizasyonunun gerceklestirimesi, sentezlenen bu
materyallerin, alici sular igin buydk bir kirlilik sebebi olan boyar madde aritiminda
kullanilarak sorpsiyon dzelliklerinin deneysel olarak incelenmesi amaclanmaktadir.
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SUMMARY

The negative effects of production, which has increased with the rapid increase of
industrialization during the recent years, on the environment have become a threat to the
clean environment. For this reason, to treat the waste water of industrial production at a
level so that it becomes harmless to the environment has become the main subject of
researches. Industries have turned to the researches on more efficient water
management due to the fact that traditional water treatment methods are insufficient in
terms of delivering the impureness in the waste water to the water discharge standards
and due to the costs which increase with procurement of quality water and removal of
industrial waste water. These researches indicate that advanced treatment technologies
are required for the treatment of waste water. In addition, advanced oxidation processes,
which have less operation problems among other advanced treatment methods and
which enables more treatment efficiency than the other advanced treatment methods,
have stand out among the methods used for industrial waste water treatment. Especially
the TiOo/UV process stands out among the advanced oxidation processes. TiO; is the
most used semiconductor material in the literature due to the fact that it is economic and
stable and it transforms the harmful organic compounds in the water to the harmless
compounds like oxygen, water and CO, under UV radiation, and it is widely used in order
to disinfect and treat the organic compounds in drinking water in Europe and the USA.

TiO,/UV photocatalytic oxidation process is fundamentally based on the isolation
of the electron (e) and hole (h+) pair on the TiO, surface using the solar energy (hv) and
their various reactions with the materials on the catalyst surface. Photocatalytic systems
can be defined as the transformation of solar energy to chemical energy. Hydroxyl radical
is formed during this transformation. This radical is a very strong oxidant and it has a
quite important role in the organic materials’ oxidation to CO, by reacting with many
organic pollutant materials in water. The fact that TiO, particles at nanoscale are used by
attaching them to various surfaces using very different surfacing methods in the literature
removed the problem of TiO, particles’ separate from water. Since photocatalytic
reactions occur in the catalyst surface, it is expected that the catalysts having the larger
specific surface area have higher catalytic activity. The composite mesoporous structure
and clay layers of TiO, nano-crystals are highly effective photocatalysts since a structure
including different anatase crystals on the clay layer has a larger surface area. TiOo-
bentonite composite structure having a large surface area can be prepared easily.
Furthermore, TiO,- bentonite powder can be easily regained from aqueous suspensions
and this provides a potential advantage in terms of separating current. Therefore TiOo-
bentonite photocatalysts are quite appropriate photocatalysts for practical applications.

The fact that TiO, is activated with the UV-light which constitutes only a very little
part of the solar spectrum limits the use of this material in practical applications.
Therefore, TiO,'s photoactivity must be developed for the practical applications. One way
of increasing the photoactivity is to dope TiO, with transition metals or noble metals and
to slide the absorption band from the UV area to the visible area. As a result of literature
review, it has been determined that “Neodim” and “Praseodim” which form the sub-series
of the transition elements and which are included in the lanthanites or rare earth elements
group are the dopants which increase the catalytic activity most.

The bentonite mineral of which large reserves are found in our country will create
a new opportunity for the waste water treatment with the fact that it enables that
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Praseodim (Pr) and Neodim (Nd) are doped to the bentonite- TiO, composite which is an
economic adsorbent and which can be produced commercially and economically by using
appropriate scientific methods. These sorbents can be re-used and their regenerations
are possible. In this suggested project it is aimed that the synthesis and characterization
of the bentonit/TiO,/Nd and bentonit/TiO,/Pr materials are actualized using Sol-gel
method and that the sorption properties of these materials are examined experimentally
by using these synthesized materials to treat colorants, which is major impureness
reasons for receiving water.
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Proje No: 2011-07-01-YULAPO1

KALSIYUM OKSALAT KRISTALIZASYONUNA DOGAL VE SENTETIK KATKI
MADDELERININ ETKILERININ INCELENMESi

Yrd. Dog. Dr. Emel AKYOL
Yiiksek Lisans Ogrencisi Kerim ONGUN

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Az ¢dzinen tuzlarin kristalizasyonu biyolojik sistemlerde de ¢ok 6nemli bir yer
tutmaktadir. Uriner bdlgede tas olusmasi diinya genelinde %10 gériinme yiizdesine
sahip, ¢cok yaygin bir hastaliktir. Kalsiyum oksalat Griner bodlgedeki patolojik kristal
olusumunun ana bilesenini olusturur. Ayrica 1s1 degistirici, sogutma kulesi gibi
proseslerde kalsiyum tuzlarinin kabuk olusturmasi, kirlilik, 1s1 transferinin dismesi gibi
ciddi problemlere neden olmaktadir.

idrar taglari idrarda ¢oziinemeyen ve atilamayan kristallerin bir araya gelmesiyle
olusur. GunUmuUzde idrar taslarinin buyidk c¢ogunlugunu ortadan kaldirabilecek etkin
tedavi yollari bulunsa da bu problem pek ¢ok insani etkilemeye devam etmektedir.

Bu calismada gerek endustriyel gerekse biyomineralizasyon agisindan
kristalizasyon mekanizmasinin arastiriimasinda buyik 6nem tasiyan kalsiyum oksalat
kristallerinin blyime mekanizmasina dogdal ve sentetik katki maddelerinin etkisi
incelenecektir. Sentetik katki maddesi olarak benzensulfonik asit, fenilsiksinik asit ve
polistirenstilfonik asit kullanilacaktir. Dogal katki maddesi olarak 6zellikle Kayseri
yoresinde ¢ok bulunan ve birgok hastaliga iyi geldigi iddia edilen Gilaburu (Viburnum
opulus L.) meyvesi kullanilacaktir.
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SUMMARY

The crystallization of sparingly soluble salts is also of primary importance in
biological systems. Urolithiasis is a common disease that has %10 sighting frequency in
the world. There are many surgical and medical treatment against this disease. Calcium
oxalates are the main components of pathological deposits in the urinary tract. The
formation of scales that is caused by calcium salt in heat exchanger or cooling tower
process is lead to serious problems such as pollution, decreasing of heat transfer.

The kidney stones formes because of crystals that don’t resolve in the urine.
Today there are some treatment types that can take away the kidney stones, however
this problem continue to affect humans.

In this study, the effects of natural and synthetic additives on the growth
mechanism of the calcium oxalate crystals, which have great importance both in industry
and biominerallization is going to be investigated. Benzenesulfonic acid, phenylsuccinic
acid and poly(styrene sulfonic) acid are going to be used as synthetic additices. Snowball
tree (Viburnum opulus L.) fruit which is commonly found in Kayseri district and told as a
cure for many illnesses is going to be used as a natural additive.
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Proje No: 2011-07-01-YULAPO02
KATKI MADDELERININ HIDROKSIAPATITIN GOZENEK YAPISINA ETKISi

Yrd. Dog. Dr. Ozlem DOGAN
Yuksek Lisans Ogrencisi Busra BODUR

Kimya - Metalurji Fakliltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Hidroksiapatit (HAP), Caio(PO.)s(OH), , metamorfik kayalarin, tortularin ve
topradin iginde yer alan énemli bir mineraldir. Ayrica Ca ve P olusan, asidik, nétral ve
bazik pH bdlgesinde en az ¢ozinen ve termodinamiksel agidan en kararli fosfor
bilesigidir. Apatit, fosfat mineralleri arasinda en sik bulunan temel mineraldir ve
hammadde olarak endustriyel kimyada ¢ok blylk énem tasiyan bir maddedir. Ayrica
kemik ve digleri olusturan inorganik bilesenlerin ana maddesidir. Son yillarda termal ve
kimyasal olarak stabil bir madde olmasi, sorpsiyon 6zelligi ve biyouyumlu bir madde
olmasi nedeniyle pek ¢ok arastirmanin konusu olmustur. Adsorban olarak kullanim
kolayh@i ile o6zellikle topragin temizlenmesi ve su islemlerinde agir metallerin
adsorbsiyonunda kullaniimaktadir. Hidroksiapatitin, adsorban olarak Kirli toi)raklardan ve
sulardan agir metalleri (Pb*, Cd*%, zn™, U™, sr?, A, Co Cu™, Fe Ni*}
uzaklastirma 6zellikleri Gzerine yapilan galismalar son yillarda buyuk artis gostermistir.

Bu calismanin amaci, polimerik katki maddeleri varlidinda gerceklestirilen
kristalizasyon prosesi ile adsorban olarak kullanilacak gézenekli hidroksiapatit Gretmektir.
Kristalizasyon prosesi ile dlistik maliyette ve yuksek saflikta Urtin elde etmek mUmkundur.

SUMMARY

Hydroxyapatite (HAP), Ca;o(PO4)s(OH), is a mineral present in metamophic
rocks, sediments and soil. It is also major inorganic constituent of bones and teeeth. In
the past few decades, HAP was the subject of many scientific papers due to its high
chemical and thermal stability, unique sorption properties and biocompatibility. Its
sorption properties are of great importance for both environmental processes and various
industrial purposes including fertilizer production, water purification and fabrication of
biocompatible ceramics. It has been studied as a mineral sorbent for metal ions such as
Pb*?, Cd", Zn*% U™, Sr'?, AI"®, Co™, Cu™, Fe'?, Ni**.

The aim of this project is to synthesize porous hydroxyapatite by crystallization
process that carried out with polimeric additives and investigate its adsorption
mechanisim in aqueous solution. In crystallization processes, its is possible to obtained
products that has very high purity with low production cost.
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Proje No: 2011-07-01-YULAPO3

SUPERKRITIK IMPREGNASYON YONTEMIYLE iLAG YUKLU POLIMER KOMPOZIT
TANECIKLERININ HAZIRLANMASI

Prof. Dr. Salih DINGER
Yiiksek Lisans Ogrencisi Kevser SEVIM

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-08-04

OZET

Bu projede, yeni sayilabilecek bir ydntem olan stperkritik akiskan (Supercritical
Fluid-SCF) teknolojisi kullanilarak superkritik CO, (scCO;) ortaminda impregnasyon
yontemiyle ilag yUklU polimerik taneciklerin hazilanmasi hedeflenmistir. Bu amag
dogrultusunda 6n denemelerle Ibuprofen (non-steroidal antiinflamatuar), Cefuroxim
Axetile (antibiyotik) ve Paroxetine (antidepresan) arasindan segilecek ilag hammaddeleri
ile polivinilpirolidon, polimetilmetakrilat kopolimerleri ve siklodekstrin arasindan segilecek
polimerler scCO, ortaminda iglenerek ilacin polimere ylklenmesi ve ilag-polimer kompozit
taneciklerinin elde edilmesi saglanacaktir. Tanecikler hazirlandiktan sonra tanecik
buyukligu ve dagilimi, tanecik morfolojisi, ila¢c yuklemesi ve salimi gibi 6zellikler tayin
edilecektir. Bu Ozelliklerle proses parametreleri arasindaki iliski arastirilarak uygun
Ozelliklerde taneciklerin hazirlanmasi i¢in optimum proses kosullari belirlenecektir.

Bu projede kullanilacak olan superkritik impregnasyon yontemi, ilag yuklu
taneciklerin hazirlanmasina yonelik klasik proseslere nazaran gesitli avantajlara sahiptir.
Bu nedenle, bu yontemin klasik tanecik tasarimi ydntemlerinin dezavantajlarini ortadan
kaldiracagi ve onlara alternatif teskil edecegi dusuntlmektedir.

SUMMARY

The aim of this project is to prepare drug loaded polymeric microparticles by
supercritical impregnation method. The drugs selected on the basis of preliminary
experiments among |buprofen (non-steroidal anti-inflammatory), Cefuroxim Axetile
(antibiotic) and Paroxetine (antidepressant) will be processed with polymers selected
among such as polymethylmethacrylate based copolymers, polyvinylpyrrolidone and
cyclodextrin to form drug-polymer composite particles. After particle formation step,
particular size and distribution, morphology, drug loading and release properties of
particles will be determined. Furthermore, the relationship between these properties and
process parameters will be investigated to determine optimum process conditions for
preparation of particles with desired properties.

The supercritical impregnation method which will be used in this project has
several advantages, compared to classical particle formation processes. Therefore, this
method is expected to be alternative to the traditional particle formation methods
eliminating their disadvantages.
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Proje No: 2011-07-01-YULAP04

MEDIKAL ATIKLARDAN TiO2 URETiMi, MODIFIKASYONU VE UYGULAMA
ALANLARININ BELIRLENMESI

Yrd. Dog. Dr. Yasemen KALPAKLI
Yiiksek Lisans Ogrencisi Jale ACER

Kimya - Metalurji Fakdiltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Gelisen dinya ve hizla artis gosteren nilfusla birlikte glinden gline meydana
gelen atik miktari da artis gostermektedir. Ozellikle metal sektériindeki gelisen Uretim
teknolojileri, birtakim olumsuz c¢evre etkenlerini de beraberinde getirmektedir.
GuUnUmuzde yaygin oranda kullanilan biyomedikal malzemeler, metaller, seramikler,
polimerler ve kompozitler olarak ayriimaktadir. Son zamanlarda ézelliklerine bagli olarak
titanyum ve titanyum alasimlarinin, medikal ve dental uygulamasinda ciddi bir artis
gorulmektedir. Titanyumun diger kullanim alanlar ise uzay, ucak ve deniz sanayinde
yogunlasmistir. Metalin, dayaniklilik ve rijit yapisi, duglk 6zgul agirhdi ve goreceli hafif
olusu, yuksek isilara dayanikliligi ve korozyona karsi direnci kullanimin bu 6zel alanlarda
yayginlasmasina neden olmustur. Son otuz yilda metalin yeni isleme ydntemlerinin
gelisimine paralel olarak biyomedikal Urtnlerdeki kullanimi artmaktadir. Ancak
biyomedikal Urlnlerin Uretimleri sonucu agiga ¢ikan atik talaslar yeniden kullaniimadigi
i¢in ciddi bir gevre problemine yol agmaktadir.

Meydana gelen medikal malzeme atiklani c¢evreye katki saglayarak
degerlendiriimesi amaci ile arastirmacilarin ilgisini ¢ekmektedir. Atik malzemelerin
Ozellikleri incelenerek endustride kullanilabilecek farkli malzemeler hazirlanabilmektedir.

Diger yandan gunimuizde seyreltik manyetik yariiletkenlerin magnetooptik
malzemelerin ve elektronik cihazlarin potansiyel uygulamalarinda kullaniimasi,
arastirmacilar icin daha ¢ekici hale gelmektedir. Bu alanda bir ¢ok ¢alisma, TiO; ile gegis
metallerinin meydana getirdigi Fe katkili TiO,, Cr katkili TiO, érnekleri gibi seyreltik
manyetik yariiletken malzemelerin arastiriimasi konusunda yogunlagmaktadir.

Bu projenin amaci olarak, atik medikal malzeme olan Ti6Al4V alasimi talaglarinin
incelenerek TiO, uUretimi ve elde edilen TiO, nin karakteristik 6zellikleri incelenerek
gunimuizde ciddi bir arastirma payina sahip seyreltik yariiletken manyetik malzemelerin
Uretimi hedeflenmektedir.
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SUMMARY

Together with the developing world and increasing population, waste proportion
also increases day by day. Especially developing production technologies in metal
industry causes some kind of negative effects on environment. Nowadays common used
biomedical materials are seperated as metals, seramics, polimers and composites. In last
days according to specialities of titanium and alloys of titaniums an importan increase is
seen in medical and dental applications of them. Today, common usage of titanium is
centered in sectors such as space, plane and idustry. Metal’s strenght and rigit structure,
low density and relative lightness, strenght for high temperatures and resistence to
corrosion makes metals usage widespread in these special areas (industy). In last 30
years, in parallel with the developments in new metal treatments, its usage in biomedical
which came off from production of biomedical products and these lead a big environment
problem as they are not used again (not recycled).

The aim of evoluating waste medical materials takes the attention of
researchers. By examining the futures of waste materials, different materials which can
be used in industry can be prepared.

On the other hand, today usage of diluted magnetic semiconductors
magnetooptic materials and electronic devices inpotential applications become more
attractive for researchers. Many studies in this field focuss on subjects which are about
studying diluted magnetic semiconductors materials such as Fe doped TiO, and Cr doped
TiO..

The target of this project is the characterization of Ti6Al4V and production of TiO,
from Ti6AI4V biomedical waste chips and production of diluted magnetic semiconductor
materials which have widespread research area by evoluating of characterized proporties
of this TiO,,
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Proje No: 2011-07-02-DOP02

ELYAF TAKVIYELI TERMOPLASTIK MATRISLI KOMPOZITLERIN URETIMi VE
KARAKTERIZASYONU

Prof. Dr. Ahmet UNAL
Doktora Ogrencisi Aylin BEKEM

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2013-01-04

OZET

Kimyasal ve/veya fiziksel 6zellikleri agisindan birbirinden farkli iki veya daha fazla
malzemenin aralarinda ara yuzey olusturarak, kimyasal bag yapmaksizin meydana
getirdikleri yeni malzeme grubuna kompozit malzemeler denir. Kompozitlerin en énemli
avantajl kompozit malzemenin 6zelliklerinin, kendisini olusturan diger bilesenlerden Ustin
olmasidir. Kompozit malzemelerin dayanim degerleri, kompoziti olusturan bilesenlerin
dayanim degerleri arasinda kalmaktadir.

Kompozit malzemelerin ylksek mekanik, kimyasal ve fiziksel 6zellikler sunmasi
kullanim alanlari genisletmektedir. Kirik cam elyafli kompozitler, otomotiv endlstrisi basta
olmak uzere ¢cogdu alanda kullanilirken; surekli elyafli kompozitler daha yuksek mekanik
Ozelliklerin gerektigi uygulamalarda blydk 6neme sahiptir. Plastik matris gunimuz
uygulamalarinda termoset plastikten tercih edilmektedir. Bunun nedeni termosetlerin elyaf
malzemelerine yapigsmasinin kolaylikla gerceklesmesi; dolayisiyla fiber-matris araylzey
baglantisinin kuvvetli olmasinin saglanmasidir. Bunun yani sira proses edilmesi kolaydir,
dolayisiyla dretim el yatirmasi gibi basit yontemlerle bile gerceklestirilebilmektedir.

Plastik kompozit uygulamalarinin dzelliklerinin gelistiriimesi amaciyla yapilan yeni
uygulamalarda termosete gbre daha iyi 6zellikler gdsteren diger bir plastik tirl olan
termoplastikler kullaniimaya baslanmistir. Termoplastiklerin yliksek kimyasal dayanim,
yuksek gerinim, esneklik, hafiflik ve geri donlisim gibi pek ¢ok avantajlari vardir. Ancak
bunlarda yasanan baslica problem araylzeyin olusumunu saglayacak yapismanin
saglanamamasi ve buna bagli olarak mekanik 6zelliklerden beklenen performanslarin
alinamamasidir. Ayrica termoplastik kompozit tretimi, termoset kompozit tUretimden ¢ok
daha karmasik prosesler gerektirmektedir. Termoplastik hammaddesi kati durumda
olmasindan 6turl, bu hammaddenin dncelikle ergitilip daha sonra takviye malzemesi ile
bulusturulmasi gerekmektedir. Bu iglem sirasinda yiksek viskozitedeki eriyik termoplastik
matrisin, cam elyaflar Uzerinde yayihmi takviye dizenini olumsuz yénde etkilemektedir.
Elyaflarda topaklasma ve Uriin homojenizasyonunda bozulmalar bu esnada gorulen hata
tarleridir.

Termoplastik matrisin sebep oldugu bu gibi zorluklar bu tir kompozitlerin
Uretimleri gunimuze kadar geciktirmistir. Fakat ginimuzde bu zorluklarla yeni gelistirilen
gerek kimyasallar gerekse de Uretim teknolojileri sayesinde termoplastik matrisin
sagladigi avantajlar gin yuzine g¢ikmistir. Bu sayede bugliin endistride Uretimi yapilan
termoplastik kompozit uygulamalar enjeksiyon ve ekstrizyon prosesiyle kirik cam elyafi
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kullanimiyla gerceklesir hale gelmistir. Ancak; surekli elyafli kompozit Uretimine izin veren
proses dinyada yeni gelismekte olup, henliz Ulkemiz endustrisinde yerini alamamistir.
Buna sebebi slrekli elyaflarda konsantrasyonun fazla olmasindan dolayi, ylksek
viskozitedeki eriyik termoplastigin fiberlere nifuzunun proses boyunca homojen olarak
saglanamamasidir.

Bu calismada termoplastik polimerlerden en dislik yogunluga sahip olan
polipropilen matris malzemesi olarak kullanilip, dayanim ve maliyet yoninden optimum
sonuclar sunan slrekli ve sureksiz tarzda E-cami ile takviyelendirilecektir. Araylzey
ozelliginin iyilestiriimesi igin ¢esitli yapistirici oranlari denenerek ara ytzey 6zelliklerinin
karakterizasyonu ile fiziksel ve mekanik testleri yapilacaktir. Mekanik dayanim
degerleriyle ara yluzey karakteristikleri karsilastirilarak ideal yapistirici orani saptanarak
her iki tir kompozit malzemenin de ara yuzeyinin iyilestirimesi saglanacaktir. Ardindan
uUretilen surekli ve sireksiz kompozitlerin geri déntisimi saglanip, tekrar belirli oranlarda
geri donusturdimus malzeme kullanilarak Uretilecektir. Bu drinlerin performans 6zellikleri
ilk Uretilen kompozitlere uygulanan benzer testler ile tespit edilecektir. Proje sonunda ilk
uUretilen ve cesitli oranlarda geri donusturulmus kompozitlerin 6zellikleri karsilastirlarak,
geri donlsum verimi ve Uriindn mekanik performansi saptanacaktir. Bdylece, termoplastik
kompozit atiklari ve hurdalarinin %100 geri kazanimi saglanarak c¢evreye zarari
minumuma indirilmis olacaktir.
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SUMMARY

Composite materials are engineered materials made from two or more
constituent materials with different physical and/or chemical properties which are
interconnected by an interface but remain separate and distinct on a macroscopic level
within the finished structure. Properties of composite materials itself are superior to the
constituent materials, which is the most important advantage of composites. Strength
values of composite materials are among the compressive strength of its constituent
components.

Composite materials with high mechanical, chemical and physical properties,
offer expanded application areas. Chopped glass fiber composites, used in most areas
especially in the automotive industry, whereas continuous fiber reinforced composites
take place in applications that high mechanical properties are needed. In today’s
applications of plastic matrix composites, thermoset plastics are preferred as matrix
materials, because of the fact that adhesion takes place easily between fibers and
thermoset materials which provides a strong interface. In addition, thermosets are easy to
process, so production can be done even very simple methods such as hand lay-up.

In recent applications that are done to improve the plastic matrix composites,
another type of plastics named thermoplastics, which have better characteristic
properties, are being used instead of thermosets, in order to develop the features of
plastic matrix composites. Thermoplastics have many advantages such as high chemical
resistance, high strain, flexibility, lightness and recycling. However, the main problem of
thermoplastic materials is lack of interfacial adhesion which resulting in lower mechanical
performances than expected. In addition, production of thermoplastic composites requires
more complex manufacturing processes than of thermosets. Due to the fact that
thermoplastic materials are in solid state at room temperature, the raw material needs to
be melted at first, than the connection of matrix and reinforcement can be achieved.
During this process, the propagation of the high viscosity melt thermoplastic matrix on the
glass fibers, negatively affect the reinforcement layout. Fiber aggregation and product
homogenization errors are types of distortions that happen in the meantime.

Thermoplastic composite production is delayed until today because of the
production difficulties caused by thermoplastics. But today, these difficulties are
overcome by newly developed manufacturing technologies as well as chemicals, as a
result the advantages of thermoplastic matrix has come on the scene. By this way, in the
industry of today the production of chopped glass fiber thermoplastic composite
application, using injection molding and extrusion, occurs. However, the process allows
the production of continuous fiber composites is a new developing process in the world,
yet could not obtain a place in the industry of our country. This is because of
inhomogeneous matrix-fiber influence due to high viscosity melt thermoplastic behavior
and high concentration of continuous glass fiber.

In this study, the lowest density thermoplastic material, polypropylene will be
used as a matrix material; and both continuous and chopped glass fibers, providing the
optimal results in terms of strength and cost, will be used as reinforcement. In order to
improve interface adhesion, different proportions of binders will be used. Later on, the
interface features of the composites will be characterized in accordance with physical and
mechanical tests to determine the ideal binder kind and proportion that provides the
better interface. Then, continuous and discontinuous composites will be recycled and
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certain amounts of recycled composites will be used to produce discontinuous
composites. The performance characteristics of recycled composites will be determined
with the similar tests. At the end of the project, the first produced composites and
recycled composites will be compared, recycling efficiency and mechanical performance
of the recycled product will be determined. Thus, damages to the environment of
thermoplastic composite waste and scrap will be reduced to minimum by providing 100%
of reclamation.
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Proje No: 2011-07-02-DOP03

YUKSEK ENERJILI OGUTME YONTEMI iLE NB VE TA BAZLI ELEKTRO-
SERAMIKLERIN URETIiMi

Prof. Dr. Cemalettin YAMAN
Doktora Ogrencisi Mustafa ILHAN

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-08-04

OZET

Yuksek enerjili 6gutme yodntemini (mekanokimyasal ydntem), farkli degirmen
sistemlerinde (Gezegen (Planatery) ve Spex) deneyerek Ba ve Nb bazli seramiklerin
Uretiimesi ve bu seramiklerde li¢ islemi kullanilarak demir giderimi ¢alisilacaktir. Proje
kapsaminda Uretilen li¢ edilmis ve edilmemis tozlar farkli sicakliklarda isil isleme tabi
tutularak 6gitme ile birlikte 1sil islemin faz gelisimine etkisi incelenecektir. Uretilen tozlar
hem XRD hem de SEM kullanilarak incelenecek ve tozlarin floresans &zellikleri
Olculecektir. Ayrica, uUretilen tozlardan Uretilecek yuksek yogunluga sahip seramiklerin
dielektrik 6zellikleri dlgulecektir.

SUMMARY

In this project, high-energy milling method (mechanochemical synthesis) will used
to produce Ba and Nb-based ceramics in different milling systems (Planatery and Spex)
and to remove iron from these powder by means of leaching. Leached and unleached
powders will be heat treated at different temperatures to determine the effect of heat
treatment on phase development. Synthesized powders will examined by XRD and SEM
and the fluorescence properties of the powders will be measured. In addition, dielectric
properties of high density ceramics will be also measured.
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Proje No: 2011-07-02-DOP04
KITOSAN ESASLI MIKROKAPSUL URETIMi

Dog. Dr. Afife Binnaz HAZAR YORUG
Doktora Ogrencisi A. Gamze ONUK

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muihendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-11-02

OZET

Sunulan proje g¢alismanin amaci; kitosan polimerini kullanarak mikrokapstiller
hazirlamak ve hazirlanacak yapilarin biyotip uygulamalarinda kullanilabilirligini
arastirmaktir. Kitosan; biyouyumlu, nontoksik, biyolojik olarak bozunabilen, hammaddesi
ucuz ve kolay islenebilen dogal bir polimerdir. Calismanin ilk béliminde; stuspansiyon
ortaminda c¢apraz baglanma ile mikrokireler hazirlanacak ve taramali elektron
mikroskobuyla alinan mikrograflar incelenerek yuzey morfolojileri degerlendirilecektir.
ikinci bélimde ise kitosan yapilarin sisme davraniglari kiitle veya hacim degisimleri
Olcllerek, boyut dagilimlari ZetaSizer ile, hazirlanan kitosan yapilarin termal ve
fizikokimyasal dzellikleri ise DSC ve FTIR yonetmleri kullanilarak incelenecektir. Kitosan
mikrokapsul yapilarin biyotip uygulamasi, kitosan kapsullerin insan serum albuminini
(HSA) adsorplama kapasitesi dlgllerek belirlenecektir.

Ayrica, farkli mikrokapsul hazirlama ydntemleri, yeni modifikasyon teknikleri ve
farkli yapilarin adsorpsiyon kapasitesini arttirmaya yonelik ¢alismalar Gzerinde yapilimig
arastirmalar da incelenecek ve bu galismalar degerlendirildikten sonra yeni deneysel
calismalar icin receteler hazirlanacaktir. Tim calismalarin sonunda Uretilecek degisik
Ozelliklerdeki kitosan mikrokapsdullerin in vitro sitotoksik 6zellikleri belirlenecektir.
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SUMMARY

The purpose of the proposed project is to prepare microcapsules using the
chitosan polymers and analyze its possible uses in biomedicine applications. Chitosan is
a natural biopolymer with non-toxic, biodegradable and biocompatible properties.
Chitosan chemistry is very well known and very easy to handle. The first part of the
project will involve the preperation of microspheres using crosslinking in the suspension
medium. Surface morphologies will be determined from micrographs obtained from SEM.
The second part of the study will involve studying the expansion behaviours of chitosan
constructs by observing the mass and volume changes. Zetasizer will be used to
determine the size distributions. The prepared chitosan constructs will further be
analyzed using DSC and FTIR to determine thermal and physical properties. Biomedicine
applications of chitosan microcapsules will be determined using human serum albumin
(HAS) adsorption capacity.

In addition to this, the studies on different microcapsule preparation methods,
novel modification techniques, increasing adsorption properties of different constructs will
be searched. Depending on theses results, new recipes for new experimental studies will
be developed. As a restult, in vitro cytotoxic properties of different types of new chitosan
microcapsules produced during the course of this study will be determined.
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Proje No: 2011-07-02-GEP01

DEGISTIRILEBILIR MUHIMMAT KULLANABILEN LABORATUVAR TiPi BALISTIK
TEST CiHAZI TASARIMI, URETiMi VE PARTIKUL TAKVIYELI HAFiF METAL
KOMPOZITLERIN BALISTIK PERFORMANSLARININ ARASTIRILMASI

Yrd. Dog¢. Dr. Cem AKCA
Yrd. Dog. Dr. Yaman ERARSLAN

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-11-02

OZET

Bu proje, metalik ve kompozit malzemelerden imal edilen zirh malzemelerinin
balistik testlerinin, herhangi bir atesli silaha ihtiyag géstermeksizin laboratuvar ortaminda
gercgeklestirilebilmesi icin gerekli cihazin geligtiriimesi ve imalinin gergeklestirilerek,
magnezyum ve alliminyum esasli nano ve mikro karbur takviyeli SiC ve TiC kompozit
malzemeler ile pilot testlerin gergeklestiriimesini hedeflemektedir. Bu amagla, herhangi bir
itki (pndmatik, hidrolik ya da patlayici esasli) mekanizmasina gerek duymayan, yercekimi
etkisiyle calisan ve Uzerine ek agirliklarin eklenmesi veya c¢ikarilmasiyla (ya da disme
yuksekliginin degistiriimesiyle) ¢esitli cap ve ebattaki mihimmatin ve silahin etkisini
olusturabilen bir cihaz tasarlanmigtir. Cihaz, namlu ¢ikis hizlari 900 m/s hizlara erigen
silahlarin etkilerini yercekimi ivmesi altinda meydana getirdidi icin hareket hizi en fazla
3,2 m/s ve en yuksek hareket suresi de 0,32 s'dir. Bu baglamda gergek bir testteki birgok
glvenlik sorununu da ortadan kaldirmaktadir. Cihaz, zirh ve ilgili alanlarda arastirma
yapan tim arastirmacilar igin de guvenli ve hizli bir test ortami olusturacaktir.

SUMMARY

The main aim of this project is to design and manufacture the lab-type ballistic
test apparatus which does not need firearms that carries out the ballistic test of metallic
and composite armor materials and realization of pilot scale tests using Al-based
composite materials. To this end, an apparatus that runs without any pressure-related or
explosive propulsion system but using gravity instead was designed. The apparatus
allows to create the effect of different firearms and ammunition ranging pistols to rifles.
Since the apparatus creates the impact of firearms (which have muzzle velocities up to
900 m/s) using gravity, its terminal velocity only reaches to 3.2 m/s and it travels for only
0.32 s after fired (ran). The lab-type ballistic test apparatus will also provide a secure and
fast working environment to all researchers studying ballistics.
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Proje No: 2011-07-02-KAP01

HIDROTERMAL YONTEMLE SENTEZLENEN NANO-TOZLARDAN ANTIMIKROBIYAL
ALUMINA (AL203) ESASLI SERAMIK FILTRELERIN ELEKTROKINETIK BIRIKTIRME
VE EKSTRUZYON YONTEMLERIYLE URETIMi VE KARAKTERIZASYONU

Dog. Dr. Cengiz KAYA
Ogr. Gér. Dr. Cem Biillent USTUNDAG, Prof. Dr. Adil ALLAHVERDIYEV,
Prof. Dr. Aldo R. Boccaccini, Yrd. Dog. Dr. Yiuksel PALACI

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muihendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Bu ulusal ve uluslar seviyede planlanan disiplinler arasi kapsamh arastirma
projesinde hidrotermal ydntemle sentezlenen nano-boyutlardaki (20-50 nm) bdhmit (y-
AIOOH) tozlar dusuk oranlarda (adirlikga %1-10 arasinda) antimikrobiyal 6zellik tasiyan
Ag, Cu ve TiO; icerecek sekilde sentezlenecektir. Daha sonra bu projede ilk kez iki
degisik yontem kullanilarak (ekstrizyon ve elektrokinetik biriktirme teknikleri)
antimikrobiyal (bakteri ve virUsleri etkisiz hale getiren) &zellik tasiyan ve degisik
gbzeneklilige sahip alimina esasl filtreler Gretilecektir. Ekstrizyon deneylerinde
kullanilacak olan seramik pastalar sentezlenen tozlarin uygun yaglayici ve baglayicilar
karistirlmasiyla hazirlanip dizayn edilen i¢ kaliplar kullanilarak degisik boyutlardaki
filtrelerin Gretiminde kullanilacaktir. Elektrokinetik biriktirme ydntemiyle filtre Uretiminde ise
ilk asamada kararl kolloidal ¢ozeltiler elde edilip, daha sonra bu ¢oézeltiler kullanilarak
paslanmaz c¢elikten olusan hedef bir elektrodun Uzerinde seramik filtreler degisik
uygulama voltaji ve surelerinde olusturulacaktir. Her iki yontemle elde edilen filtreler
sinterlendikten sonra antimikrobiyal &zellikleri, mekanik davranislari ve mikroyapi
Ozellikleri belirlenecektir. Bu projede Uretilecek olan antimikrobiyal seramik filtrelerin
Ozellikle kimya sanayinde sivi malzemelerin (6rnedin zeytin yadinin son kademe
filtreleme islemlerinde) filtrasyonunda veya i¢gme suyunun filtrasyonu sirasinda sivi
icerisinde bulunan ¢ok degisik bakteri ve virUsleri etkisiz hale getirmesi nedeniyle ¢ok
genis uygulama alani bulabilecegi 6ngérilmektedir. Ayrica ginimizde kullanilan metal
filtrelerin korozyona ugrama ve metal iyonlarinin siviya karisma gibi arzu edilmeyen
olaylarin da elimine edilecegi dusunulmektedir. Son olarak iki farkli yéntemle dretilen
seramik filtrelerin yapi ve 6zellik farkliliklar da irdelenecektir.
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SUMMARY

In this inderdisciplinary research investigation at national and international level,
hydrotermal synthesis will be used to synthesis nano-size bohmite powders (y-AIOOH)
mixed with Ag, Cu or TiO2 in an attempt to produce alumina based antimicrobial ceramic
filters using extrusion and electrophoretic deposition techniques. Suitable compositions
that contain powders, lubricants and binders will be prepared to obtain an extrudable
ceramic paste for extrusion experiments. For the formation of ceramic filters by
electrophoretic deposition, kinetically stable colloidal suspensions will be prepared by
mixing powders with small amount of dispersant and these suspensions will be used to
produce ceramic filters on metal substrate using different applied voltage and deposition
times. Antimicrobial behaviour as well as structural and mechanical properties of the
sintered ceramic filters produced will be evaluated using various test techniques. It is
assumed that the ceramic filters produced would be widely used in chemical industry fort
he filtration of olive oil and drinking water to catch and eliminate bacterias and viruses. By
the use of antimicrobial ceramic filters in industry some of the disadvantages associated
with metallic filters, such as corrosion and metal ion release to liquid environment wil also
be eliminated.
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Proje No: 2011-07-02-KAP02

KOMPOZIT PELETLERDEN DEMIR TANESi URETIMINDE REDUKLEYiCi OLARAK
PLASTIK ATIK KULLANIMININ ARASTIRILMASI

Dog. Dr. Muhlis Nezihi SARIDEDE
Yrd. Dog. Dr. Burcu Didem CORBACIOGLU, Ars. Gér. Burak BIROL,
Doktora Ogrencisi Niliifer DUYGULU, Doktora Ogrencisi Aylin BEKEM,
Ars. Gér. ibrahim Gékhan GUNDUZ

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Son yillarda klasik pisirilerek sertlestirilen peletlerin yerine, sogukta sertlesebilen
peletler ve redikleyici madde ilaveli kompozit peletler geligtiriimistir. Bu peletlerin
kullanimina uygun pik demir Uretim teknolojileri de pilot tesis boyutundan sanayi
boyutuna dogru bir gelisim gostermis ve bu konuda ilk ticari tesis Kobe Steel tarafindan
ABD’de hayata gegcirilmistir. Bu yeni hammadde ve yeni Uretim teknikleri, hem demir gelik
Uretiminde yuksek firinin yerini alabilecek yeni teknolojiler ortaya koymakta, hem de
disuk kaliteli hammaddelerin kullanilabilmesine olanak saglamaktadir. Bunun yaninda
disuk isletim maliyeti, ylksek Uretim hizi ve yuksek verimlilik gibi avantajlara da sahiptir.

Kati redlkleyici ve katki malzemeleri ilave edilerek uUretilen kompozit peletler,
yuksek sicakliklarda (1350-1400°C) ve kisa surelerde (10-20 dk.) redlkleyici ergitme
prosesiyle pik demire yakin bilesimde bir Grtin verecek sekilde kullanilabilmektedir.

Demir-gelik sektorinin en blylk problemlerinden biri yiksek kok tuketimi ve
bunun getirdigi maliyet olusturmaktadir. Bu projede tuketimi giderek artan ve atiklari
cevreye zararli olan plastiklerin, pelet blinyesinde redikleyici olarak kullaniimasiyla, hem
demir-gelik Uretiminde kok tlketiminin azaltilarak maliyetin disdrilmesi hem de atik
plastiklerin geri doénutsumlerinin saglanarak c¢evreye verdigi zararlarin azaltiimasi
hedeflenmektedir. Ayrica proje kapsaminda yanma sonucu olusan gazlarin fiziksel ve
kimyasal analizi gergeklestirilecek, ac¢ida c¢lkan gazlarin temizlenmesi Uzerine
caligilacaktir.
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SUMMARY

Recently the cold bonded pellets and reducer containing composite pellets have
been developed instead of traditionally hardened pellets by sintering. The ironmaking
technologies appicable to these kinds of pellets have improved from pilot plant scale to
the commercial scale. The first commercial plant using this process began production of
iron nuggets in the United States by Kobe Steel, Ltd. These new raw material and
production technologies are capable of taking the place of blast furnace technology and
using law grade raw materials. Furthermore, they have advantages like low operation
costs, high production rates and high productivity.

The composite pellets produced by mixing solid reducer and some additives, can
be used for pig iron like products at high temperatures (1350-1400°C) and in a short time
(10-20 min.) by reducing melting process.

One of the biggest problems of iron and steel industry is high amounts of coke
consumption and the high cost of its production. The aim of this project is to reduce costs
due to coke consumption reduction and environmental damage caused by waste plastics.
This aim can be achieved by recycling waste plastics, of which consumption is increasing
day by day, as reductant in pellet reduction. Besides the gases formed by burning will be
analyzed physically and chemically and the cleaning of these gasses will be discussed.
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Proje No: 2011-07-02-KAP03

NANO VE MIKRO SiC VE TiC PARTIKUL TAKVIYELI, SICAK DOVULMUS
MAGNEZYUM KOMPOZIT URETiIMi VE MIKROYAPI,MEKANIK VE YUKSEK
SICAKLIK OZELLIKLERININ ARASTIRILMASI

Yrd. Dog. Dr. Yaman ERARSLAN
Yrd. Dog. Dr. Ergin KELESOGLU, Yrd. Dog. Dr. Cem AKCA

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Magnezyum alagimlari, disik yogunluklari ve yuksek 6zgul mekanik ézellikleri,
agirhk azaltimasinda yiksek potansiyele sahip olma gibi énemli &zelliklere sahiptir.
Ozellikle otomotiv sanayinde, CO2 salinminin azaltimasi amaciyla araglarin
hafifletiimesi konusunda belirlenen hedefler, son yillarda Mg alagimlarini ilgi ¢ekici hale
getirmistir. EndUstriyel metalik malzemeler iginde en dislk yodunluda, ylksek o6zgl
dayanima sahip olmasi, dokulebilirliginin iyi ve yuksek basingli dékiime uygun olmasi gibi
ustin 6zelliklerinin yani sira goreceli olarak dusuk elastitisite modull, yiksek sicakliklara
sinirl dayanim ve bu dezavantajlarin geleneksel alagimlama teknikleri ile asilamamasi
sebebiyle, alasimin Ozelliklerinin seramik esasli takviye elemanlari ile gelistiriimesi
zorunluluk haline gelmektedir.

Partikul takviyeli kompozit malzemeler, karistirma dékim, toz metalUrjisi ve
puskirtme biriktirme gibi ydntemlerle Uretilebilmelerine ragmen, karistirmali dékim
yontemi, kolay uygulanabilirligi, nihal sekle yakin parca Uretilebilmesi, duglk Uretim
maliyeti ve ylksek dretim hizi gibi avantajlariyla diger ydntemlerin arasinda o6ne
gecmektedir.

Bu ¢alismada, degisen oranlarda (%5, %10 ve %15) mikro (3-5 ['m) ve nano (50-
1000 nm) boyutta SiC ve TiC partikll takviyesi yapiimis olan AZ91D alagimindan
karistirmali dékim yontemi kullanilarak Mg matrisli partikdl takviyeli kompozit Gretilmesi
yoluyla kompozit malzemenin mekanik &zelliklerinin iyilestirimesi ve ardindan sicak
dévme islemi uygulanarak mekanik Ozelliklerde ikincil iyilestirme elde edilmesi
hedeflenmektedir. Sicak dévme ydntemi ile ayrica kompozit malzemede Uniform partikul
dagilimi ve daha ince tane yapisi elde edilmesi amaglanmaktadir.

Bu c¢alismada ayrica sicak dovme igleminin ve partikil takviyesinin kompozit
malzemenin ylksek sicaklik davranisina etkisinin, ylUksek sicaklik mikroskobisi ile
incelenmesi ve matris-partikll ara yuzey iligkisinin ortaya ¢ikarilmasi hedeflenmektedir.

Elde edilen kompozit malzemelerin 6zellikleri, mikro sertlik, gekme, ¢entik darbe
testleriyle ve optik mikroskobi, tarama elektron mikroskobisi (SEM), gecirimli elektron
mikroskobisi (TEM) ve X-isini kirinimi yéntemleriyle belirlenecektir.

Arastirmanin sonucunda, partikul takviyeli magnezyum kompozitlerinin mekanik
Ozelliklerinin belirgin derecede gelismesi 6ngdrulmektedir.
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SUMMARY

Magnesium alloys exhibit promising properties like low density, high specific
strength and suitability for reducing weight of products. Objectives determined to reduce
the emission of CO2 on automotive sector have made magnesium alloys more attractive
recently. Improvement of various properties —such as lower modulus of elasticity and high
temperature resistance- of magnesium alloys using intermetallic particles has become
necessity since they could not be improved using conventional alloying techniques.

At present, particulate reinforced composites are being produced by different
methods, such as stir casting, powder metallurgy, and spray deposition technique.
Among these methods, stir casting is considered to be easily adaptable and economically
viable due to its low processing cost and high production rate. An additional benefit of this
process is the near-net shape formation of the composites.

In this study, it is aimed to improve mechanical properties of AZ91D magnesium
alloy based particulate reinforced composites using various sized nano and micro scale
SiC and TiC particles (1%, 5%, 10%, 15% vol., and 50 nm, 1000 nm, 3-5 mm particle
size) and hot forging. Hot forging also provides a uniform grain distribution and finer grain
size.

It is also aimed to determine the effect of particle reinforcement and hot forging
on the matrix-particle interface using high temperature microscopy. Properties of
produced composites will be determined by means of microhardness test, tensile test,
impact test and optical microscopy, scanning electron microscopy (SEM), transmission
electron microscopy (TEM) and X-ray diffraction techniques.

It has been forseen that the mechanical properties of magnesium composites to
be significantly improved as a result of this research.
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KIMYASAL VE BiYOMiMETiK YONTEMLE SENTEZLENMIS HIDROKSIAPATIT
TOZLARININ KARAKTERIZASYONU VE SINTERLENEBILIRLIK OZELLIKLERININ
INCELENMESI

Dog. Dr. Deniz UZUNSOY
Yilksek Lisans Ogrencisi Tirkay YILDIZ

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi
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OZET

insan yapimi malzemelerin tedavi amagh kullaniimasina ilisikin olan istek
biyomalzeme alanindaki calismalar tetiklemistir. insan viicudundaki kemiklerin %60 1
hidroksiapatite kimyasal kompozisyon olarak benzer olan kalsiyum fosfatlardan
olugmaktadir. Kalsiyum fosfatlar hidroksiapatit (HA; Cao(PQO,)s(OH), ), trikalsiyum fosfat
(TCP, Caz(P0O,),) ve brusit gibi (CaHPO4-2H,0 ) ¢ok degisik formlarda bulunmaktadir.

Bir biyomalzeme olan hidroksiapatit kemigin mineral yapisina benzerligiyle vicut
tarafindan kolayca kabul edilen, ylksek biyouyumluluga sahip bir implant malzemesi
olarak ortopedi ve dis hekimliginde kullaniimaktadir. HA, termodinamik olarak fizyolojik
sivinin pH, sicaklik ve kompozisyonunda en kararli kalsiyum fosfat seramigidir. Vlcuttaki
en sert malzeme olan minenin yaklasik %96 si hidroksiapatittir. Ancak hidroksiapatitin
mekanik Ozellikleri zayiftir, plastisitesi yoktur ve bu ylzden kirilgandir. Buna ragmen
kollajen fibriller tarafindan mekanik &zellikleri telafi edilir ve kollajen fibrillerle mikemmel
bir uyum iginde biraraya gelerek dogal kompozit olan kemikleri meydana getirirler.

HA tozlari; hazilanma kosullarina &6rnedin kullanilan reaksiyon sistemleri,
baslangic malzemeleri, pH, sicaklik, kalsinasyon sicakligina baghdir. Gézenek hacmi ve
boyut dagilimi blyulk élcide hem sinterleme sicakliina hem de sinterleme yéntemine
baglidir. Sinterlenmis hidroksiapatitin mekanik 6zelliklerini gelistirmek igin tanecik boyutu
ve sekli, tanecik dagilimi ve topaklanma gibi 6nemli parametrelerin kontrollyle toz
preklrsorun ozellikleri arastiriimaktadir.

Bu c¢alismada oOncelikle kimyasal ve biomimetik yontemle sentezlenmis
hidroksiapatit tozlarin karakterizasyonu yapilacaktir. Ardindan preslenmis tozun farkl
sicakliklarda sinterlenmesi ve sinterlenmis bu HA tozlarinin karakterizyon islemi
gercgeklestirilerek, sinterlenme kabiliyeti arastirilacaktir.
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SUMMARY

The desire to introduce man-made materials into the treatment of the human
body has prompted a wave of research into the field of biomaterials. Around 60 wt% of
human bone is made of a calcium phosphate (CaP) mineral with a chemical composition
similar to that of hydroxyapatite. Calcium phosphate is found in a variety of forms which
are well-known in the art, such as hydroxyapatite (HA (Cao(PO4)s(OH),), tricalcium
phosphate (TCP, Caz(PQO,)2) and brushite (CaHPO4-2H,0 ).

Hydroxyapatite has gained clinical acceptance in many areas of orthopedics and
dentistry as an implant material with high biocompability. HA is thermodynamically the
most stable calcium phosphate ceramic compound at the pH, temperature and
composition of the physiological fluid. Enamel which is the hardest material in the body
comprises approximately %96 HA. However, by reason of low mechanical properties and
no plasticity, HA is a fragile material. Nevertheless collagen fibrils compensate low
mechanical properties of HA.

HA powder is sensitive depending on preparation conditions e.g. the reaction
system used, starting material, pH, temperature, ripening time, calcination temperature,
etc. Pore volume and size distribution greatly depends on both sintering temperature and
sintering method. In order to improve the mechanical properties of sintered
hydroxyapatite, the properties of the powder precursors have been studied by controlling
important parameters such as particle size and shape, particle distribution and
agglomeration.

In this study; characterization of hydroxyapatite powders synthesized by chemical
and biomimetic techniques, sintering of hydroxyapatite powder and pressed powder at
different temperatures, characterization and sintering abilities of tempered HA powders
will be investigated in detail.

393



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)
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KATI HAL B ALFESI — o ALFESi FAZ DONUSUM MEKANIZMASININ
ARASTIRILMASI
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Yiksek Lisans Ogrencisi Mustafa Onur CETIN

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi
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OZET

Proje calismasinda aliuminyum alasimlarinda karsilasilan 3 AlFeSi fazlarinin
homojenizasyon tavlamasi sirasinda o AlFeSi fazina doéndsim mekanizmasinin
incelenmesi gergeklestirilecektir. S6z konusu fazlarin do6kim sirasinda nasil olugtuklarina
dair literatirde calismalar bulunmaktadir. Ancak literatirde kati halde bu faz
dénisiminin nasil gerceklestigi kesin olarak bilinmemektedir. Yapilan teorik
yaklasimlarin dogrulugu ise pek ¢ok gergcek uygulamada dogrulanamamaktadir. Bu
calismada metalografik incelemelerle kati halde B AlFeSi — o AlIFeSi dénusimi
incelenecek, cekirdeklenme ve buyUme mekanizmalari arastirilacaktir. Arastirmada
metalografik ydntemler ve transmission elektron mikroskobik incelemeler kullanilacaktir.
Olusan cekirdeklerin ana faz ile kristalografik uyumu, potansiyel ¢ekirdeklenme noktalari
arastirilacaktir.

Demirce  zengin intermetaliklerin  tlrleri  aliminyumun  alagimlarinin
sekillendiriimesinde son derece 6nem godstermektedir. Bu nedenle Uretim sirasinda
yapida olusan B AlFeSi fazlarinin homojenizasyonla o AlFeSi fazina dénustirtlmesi
genel bir endustriyel uygulama oldugundan bulgular ve meknizmanin aydinlatiimasi
homojenizasyon isleminin veriminin arttirimasi ve bu islemin daha ekonomik olarak
gerceklestiriimesine firsat olusturacaktir.
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SUMMARY

The cast structure of the wrought alloy Aluminum products basicly formed by
aluminum dendrites and AlFeSi based insoluble intermetallics that were solidified
between these. These intermetallics can be in different types according to the cooling
rate of the alloy and Fe/Si ratio in the composition. in the extrusion billets that were
produce by DC from the AA6063 alloys the structure contains more B AlFeSi phases.
This phase is needle formed and effects the further extrusion process and product quality
in a bad way in the Homogenization heat treatment process, 3 AlFeSi type intermetallics
break into o AlFeSi phases which are more round and stable. o and B AlFeSi amounts
in the billet structure after homogenization are effected from the cast conditions and the
heat and time of homogenization.

In the literature to define the types of AlFeSi intermetallics in the aluminum matrix
many techniques have been used. One of these techniques is XRD phase analysis. As
AlFeSi intermetallics are very few in the Al matrix analyzing these is impossible using
XRD. A widely used technique to overcome this difficulty is using XRD after solutionizing
matrix in a solution and separating it from the remaining intermetallics by distilling.

In the study the kinds of intermetallics in the structure will be defined by
transmission electron microscopy (TEM) and the rate of these phases to each others will
be defined in order to find the effect of annealing time and temperature on the rate. The
findings will further be compared with the former study which used light microscope. By
this way the reliability of this study will be evaluated. All these research is going to help us
to have a better understanding of the kinetics of intermetallics phase transformation.
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YALVAG BOLGESi DUSUK TENORLU CEVHERI iGINDEKI ILMENIT VE HEMATITIN
FLOTASYON VE MANYETIK YONTEMLERLE AYRILMASI

Dog. Dr. Muhlis Nezihi SARIDEDE
Yiiksek Lisans Ogrencisi Koksal YILMAZ
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OZET

Isparta YALVAC yoresindeki disUk tendrli demir cevherlerden alinan temsili

numunenin analizleri agagidadir.
o Al,05(%36,67), CaO (%0,41), Fe,03 (%24,19) SiO, (%26,07) ve TiO, (4,46).

Cevher igindeki demir minerallerini ve Titan mineralini (iimenit) diger esas gang
mineralleri olan Al,O; ve SiO, den ayirmak icin fiziksel testler; manyetik ayirma testleri,
flotasyonla ayirma testleri yapilacaktir. Cevher isisal islem sonrasi redikleme ile
manyetiklik kazandirilmasi saglanarak degdisik siddetlerde 5000-20000 gause arasinda
manyetik alan siddetli ayirici kullanilacaktir. Demir cevherlerinde manyetik cevherleri
ayirmak igin genellikle dislik manyetik alan siddetleri 3000-5000 gauss kullanilir. Bu
ayirmalarda orjinal numune Gzerinde isI etkileri arastirilacaktir. Degisik 1s1 derecelerinde
isitildiktan ve gerektiginde ilave redikleme ile bu minerallerin manyetik o&zellikleri
incelenerek birbirinden ayrilma imkani arastirilacaktir. Ayrica bu minerallerin flotasyonla
birbirinden ayriima imkanlari degisik reaktif kombinazyonlari kullanilarak cevherin oda
sicakhgdl ve belli sicakliklara isitildiktan sonra i¢indeki minerallerin birbirinden ayrilma
olanaklari incelenecektir.

SUMMARY

The analysis of the leading sample taken from the ore in ISPARTA Yalvag are

below
e AlbO;(%36,67), CaO (%0,41), Fe;03 (%24,19) SiO, (%26,07) ve TiO, (4,46)

To separate the iron, titan minerals and other essence gang minerals, Al,O; ve
SiO,, magnetic separation tests and separation with flotation methods will be used as
physical tests.

In magnetic separation tests, separators which have 5000-20000 gauss range
magnetic field force will be used. In this process the heat effects will be studied on
original samples. It use generally to be separation iron mine 3000-5000
gauss.Investigating the magnetic characteristics of these minerals by heating and
reduction if necessary, the probability of separation of the minerals will be analyzed. In
addition to that, the separation scope of these minerals by means of flotation method in
room temperature and at different temperatures will be investigated by using different
reactive combinations.
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IZOFITALIK POLYESTER REGINE MATRISLi SUREKLI E-CAMI VE BAZALT FiBER
DESTEKLI KOMPOZIT MALZEMELERIN KARAKTERIZASYONU

Prof. Dr. Ahmet UNAL
Yilksek Lisans Ogrencisi Tugcegil GUMULCINE

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi
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OZET

Gunumuzde teknolojik/ileri teknolojik uygulamalarda hizla ilerleyen malzeme
cesitliligi ve talepler dogrultusunda farklh &zellikler gosteren kompozitlere olan talep
sUratle artmaktadir. Artan bu gelismis malzeme talepleri arasinda hafiflik ve saglamlik
Ozelliklerini en iyi saglayabilecek malzemelere olan, talepleri karsilayacak en |iyi
alternatiflerden bir tanesi de surekli fiber ile desteklenmis plastik matrisli kompozitlerdir.

Plastik matrisli kompozitler hafiflik, yiksek dayanim &zelliklerinin yani sira dusuk
maliyet kolay uygulanabilirlik, korozyon dayanimi o6zellikleri ile genis uygulama alani
bulmaktadirlar. GinimUzde en ¢ok tercih edilen plastik matris malzemesi termosetlerdir.
Termoset malzemeler, dasiuk viskoziteli olmalarindan  éturi, fiberler ile
takviyelendirildiklerinde iyi yapisma saglamakta ve kuvvetli bir ara ylzey olusturmaktadir.
Bu sayede ylksek mekanik performans 6zellikleri kazanmaktadir.

Genel amach polimer matrisli kompozit uygulamalarinda takviye elamani olarak
cam fiber kullanimi dne ¢ikmaktadir. Bunda yiksek performans sergileyen fiber gesitleri
arasinda en ekonomik olma oOzelliginin de payl buyuktir. Kompozit malzemeden
beklenen dayanim, fiber boylarinin artmasi ve en Ust limit olarak strekli fiber kullanimi ve
surekli fiberlerde fiber hacim oranini arttirmakla saglanmaktadir. Beklenen dayanim halen
saglanamiyorsa fiber malzemesini degistirmek yararli olacaktir. Bunun igin son birkag
yilda gelistirilen bazalt fiber, cam fiberlere alternatif olarak gelistiriimis bir fiber taridar.
Elastiklik moduli ve dayanim 6&zelliklerinin E-cami fibere gbre daha yuksek oldugu
sOylense de, literatirde ozellikle dayanim degerleriyle ilgili g¢eligkiler mevcuttur ve
Ozelliklerinin arastiriimasina halen devam edilmektedir.

Bu calismada termoset bir malzeme olan izofitalik polyester regine matris
malzemesi olarak kullanilacaktir. Takviyelendirme ise E-cami fiber ve bazalt fiberle
yapilacaktir. Takviye elemani uygulamasi surekli fiber, dokuma kumas ve kege kumas
kullanimi ile olmak Uzere (¢ farkh formda olacaktir. Uretim 6ncesi fiber yapilari bir
gerdirme dizenegine yerlestirilecektir. Bu fiberler termoset kaliplamayi gerceklestirmek
icin  6zel olarak tasarlanmis olan kaliba vyerlestirilerek kompozit Uretimi
gergeklestirilecektir. Uretim, endistride yaygin olarak kullanilan ve vasat (riin Kalitesi
veren el yatirmasi ydntemi yerine hot izostatik pres ile yapilacaktir. Bdylece her iki yizl
dizgln, minimum gbzenekte ve near net shape bir Urln elde edilecektir.

iki farkli fiber tur ile Uretilen kompozit malzemelere fiziksel ve mekanik testler
uygulanarak malzemeler karakterize edilecektir. Fiziksel testlerden ilk olarak yogunluk
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tayini ve nem absorpsiyonu testi yapilacaktir. Mekanik testlerden baslica gekme olmak
Uzere, U¢ noktall egme ve Charpy darbe testleri yapilacaktir. Ayrica mekanik testler
sonucunda kirik kesit analizleri optik ve elektron mikroskoplarinda yapilacaktir. Mekanik
testlerden arta kalan kisimlari ise kalsinasyon testine tabi tutularak, numunelerin fiber
hacim oranlari tespit edilecektir. Bu testler ve analizler sonucunda fiber tlrlerinin birbiri
Uzerindeki Ustunlukleri tespit edilecektir. Bu sekilde alternatif malzemelerin kullanimi ile
gelismis Ozelliklerde kompozit malzemelerin Uretimi saglanacaktir. Ayrica c¢alismanin
sonunda Ozellikleri belilenen bazalt ve E-cami fiberler ayni kompozit yapi igersinde
kullanilarak hibrit kompozit uygulamasinin da denenmesi planlanmaktadir.

SUMMARY

Today rapidly advanced materials diversity of technological/advanced
technological applications and on increasing rapidly demand for composites showing
different characteristics. Between increasing demands of these advanced materials
lightness and strength properties of the materials to provide the one of best alternative is
the continuous fiber reinforced plastic matrix composites.

Plastic matrix composites as well as characteristic of lightweight and high
strength, side with a wide range of applications with low cost, easy applicability, corrosion
resistance properties. Today, the most preferred plastic matrix materials are
thermosetting. Thermosetting materials reinforcement with fiber, provide good adhesion
and constitute strong interface.

General-purpose polymer matrix composite applications stand out use of glass
fiber as a reinforcement element. With use of discontinuous fibre rather than continuous
fibres in the direction of force the higher strength values can be obtained.The expected
strength of composite material, the fiber length increases and as the upper limit of using
the continuous fibers and fiber-volume ratio increases of continuous fiber is provided. The
expected strength is still not be achieved it would be useful to change the fiber material. It
was developed for the last few years, basalt fiber, glass fiber as an alternative to an
improved type of fiber. Modulus of elasticity and strength properties of the E-glass fiber is
said to be higher than, in the literature there are some contradictions especially strength
values and the features are still investigating.

In this study, thermosetting isophtalic polyester resin will be used as a matrix
material. Reinforcement will be continuous glass fiber and basalt fiber. Application of
reinforcement element in three form will be done for continuous fiber, woven fabric and
mat. Before the production process of the fiber structure will be put in a stretch kit. For the
achievement of the composite production, these fibers will be placed on a special die
which is designed for thermoset molding. This production will be different from the hand
lay-up method. Production will be done by using hot ishostatic press instead of had lay-up
which is commonly used in industry and gives low product quality. In this way both sides
smooth, near net shape, the minimum prosity a product will be obtained.

Composite materials which are produced two type of fiber, will be characterized
by applying the physical and mechanical tests. Firstly density and moisture absorption
test will be done in physical tests. Mechanical tests primarily the tensile test, than three-
point bending and Charpy impact tests will be done. Besides result of mechanical tests,
cross-sectional analysis of fracture will be done at optical and electron microscobe. The
remaining parts of the mechanical tests, are subjected calcination tests thus fiber volume
fraction of samples will be determined. The result of these tests and analysis, the
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advantages of fiber types will be determined on each other. In this way with utilize the
alternative materials improved properties composite materials produce obtained. Also the
conclusion of this study, determineted properties basalt fibers and glass fibers by using in
the same composite structure, experience the hybrid composite application is planned.
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AG-TiO2 ANTIMIKROBIYAL NANO KOMPOZIT TOZLARININ UG BOYUTLU METALIK
FILTRELER UZERINE ELEKTROKINETIK BIiRIKTIRME YONTEMi KULLANILARAK
KAPLANMASI VE KARAKTERIZASYONU

Dog¢. Dr. Cengiz KAYA
Yiiksek Lisans Ogrencisi Cansu NOBERI

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi
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OZET

Onerilen yiiksek lisans arastirma projesi (¢ ana c¢alisma basligi altinda
yuritilecek olup ilk asamasinda nano-boyutlardaki gimus-titanyum dioksit anti-
mikrobiyal 6zellik tasiyan tozlar hidrotermal yéntemle sentezlenip karakterize edilecektir.
Projenin ikinci asamasinda sentezlenen nano-tozlarin kullaniimasiyla elde edilen su -
alkol bazli kolloidal ¢ozeltilerden elektrokinetik biriktirme yéntemi kullanilarak tg¢ boyutlu
metalik filtreler Uzerinde nano-yapili anti-mikrobiyal kaplama tabakalarinin elde edilmesi
arastirlip  projenin  lglncl asamasinda ise kaplanan metalik filtrelerin  anti-
mikrobiyal/bakteriyal, fiziksel ve mekanik dzellikleri detayli olarak belirlenecektir.

Bu projenin, glinimizde dinyada ve Ulkemizde ¢ok ivedi olarak ¢d6zim bekleyen
ve virUslerin/bakterilerin neden oldugu problemlere, uygulanabilirligi kolay ve ylksek olan
teknolojik bir ¢cdzim 6nermesi ve bu konuyla ilgili su ana kadar herhangi bir ¢calismanin
yapilmamis olmasi 6zgin degerini olusturmaktadir. Ayrica ilk kez kendi kendini
temizleyebilen (fotokatalitik) titanya ilave edilmis gimus tabakalari da elde edilerek
filtrelerin zamanla tikanma probleminin de 6niine gecilecegi dngdrulmektedir. Bu projenin
basari ile tamamlanmasi, bu salgin nedeni ile buyuk kayiplara maruz kalan 6zellikle ilgili
ciftcilik sektor ve turizm sektori basta olmak UGzere Ulkemiz ekonomisine buyuk katkilar
saglanacagi ve bu nedenle projenin etki alaninin Ulkemizde oldugu kadar diinyada da ¢ok
genis olacagi 6ngodrilmektedir.
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SUMMARY

The proposed master research project will be conducted under three main
activities. During the first stage of the project, anti-microbial nano-size silver-titanium
dioxide powders will be synthesised using hydrothermal technique and various
characterisation techniques will be used for the characterisation of the obtained powders.
This activity will be followed by the preparation of water and alcohol-based stable
colloidal suspensions suitable for coating of 3-D metallic filters using electrophoretic
deposition. In the final stage of the project, characterisation studies, such as physical,
mechanical and anti-microbial properties of coated layer will be undertaken.

The present project proposes an effective solution for a world-wide problem
waiting for an immediate answer and as far as we know there has not been any study on
the subject and technology offered in this project. Furthermore, first time in the present
work, coating layers containing titania which shows photocatalytic effect (self cleaning
under UV) and silver will be studied. Our national economy as well as world population
will benefit from the outcomes of the proposed project and it is expected that it will have a
wold-wide impact across Europa, America and the rest of the world.
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Proje No: 2011-07-02-YULAP06

ETi SEYDISEHIR A_LUMiNASINA ASILAMA VEYA GEKIRDEKLEME YONTEMIYLE
SINTERLENME KABILIYETI KAZANDIRILMASI

Dog. Dr. Nilgiin KUSKONMAZ
Yilksek Lisans Ogrencisi Selin ENGURLU

Kimya - Metalurji Fakliltesi, Metalurji ve Malzeme Muhendisligi B6Iimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Alimina yuksek ergime sicakligina, dayanima ve sertlige sahip seramik esasli bir
mihendislik malzemesidir. Ulkemizde aliimina esasli seramik malzemelerin kullanimi
giderek yayginlagsmaktadir. Yiksek aliminali seramik malzemelerin Uretiminde kullanilan
aliminanin belirli 6zelliklere sahip olmasi gerekmektedir.

Seydisehir aliminasinin teknik seramik malzeme yapimina ydnelik olarak
degerlendiriimesi son yillarda olduk¢a dnem kazanmaktadir. Eti Seydigehir Aliminyum
tesislerinde Uretilen alumina buyuk partikll boyut dagilimi, yiksek empdlrite icerigi ve
yiuksek oranda ara alimina fazlari icermesi gibi nedenlerden 6turl, teknik seramik
malzeme Uretimine uygun degildir. Bu sebeble, yapilan g¢alismalar toz kalitesinin
gelistiriimesi ve sinterlesme Ozelliklerinin iyilestiriimesi ydéninde yodunlasmaktadir. Bu
kapsamda, yikama islemi ile empdurite miktarinin azaltiimasina, kalsinasyon ile kararli
faza dénlsimin saglanmasina ve geleneksel 6gutme ile tane boyutunun distriimesine
yonelik calismalar yapilimigtir.

Bu c¢alismada, Seydisehir aliminasina yikama ve kalsinasyon islemleri
sonrasinda, jetmill 6gutme islemi uygulanacak ve elde edilen Al,O3 taneleri Uzerine sol
jel yontemiyle TiO, partikllleri kaplanacaktir. TiO, ile kaplanan Al,O3 tozlari kuru
presleme ile sekillendirildikten sonra farkh sicaklik ve slrelerde sinterleme islemine tabi
tutulacaktir. Elde edilen son Urunin mikroyapi, mekanik ve fiziksel o6zellikleri TiO,
ilavesinin aliminanin sinterlenebilirliginin arttirilmasina etkisi bir ¢ok karakterizasyon
teknigi (SEM, XRD VE Sertlik vb.) ile arastirilacaktir.
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SUMMARY

Alumina is a ceramic-based engineering material having high melting
temperature, strength and hardness. Using of alumina-based ceramic materials is
becoming increasingly widespread in our country. Alumina is used for the production of
high-alumina ceramic materials which must exhibit certain properties.

In recent years, Seydisehir alumina’s have been attracting considerable amount
of attention about construction of technical ceramic materials. The alumina which is
produced by Eti Seydisehir Aliminium factory is not eligible to produce technical ceramic
material because of large particle size distribution, high impurity content, intermediate
alumina phases contain a high proportion. For these reasons, Studies focus on improving
the quality of powder and developing the sintering properties. In this context, there are
several researches about reducing the impurities by washing, and also about providing
phase transition from metastable phases to the stable phase of alumina (alpha alumina)
by calcination and reducing the grain size with the traditional grinding approaches. .

In this study, after washing and calcination processes, jetmilling will be
implemented owing to this process then Al,O; particles which were obtained will be
subjected to coating with TiO, colloidal particles by sol-jel method. Subsequently the
ceramic powders will be shaped by dry pressing, they will be sintered at different
temperatures and times , respectively. Finally, the microstructure, mechanical behaviour
and physical properties of the final products will be analyzed by several characterization
techniques ( SEM, XRD, and Hardness etc.) to assess the effects of the TiO, addition on
the sinterability of alumina.
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Proje No: 2011-07-04-DOP01

CANINE PARVOViRUS’E AiT ANTIJENIK OZELLIKLI SENTETIK PEPTIDLERIN
SENTEZi VE BiYOKONJUGATLARININ GELISTIRILMESI

Yrd. Dog. Dr. Zeynep MUSTAFAEVA AKDESTE
Doktora Ogrencisi Serap DERMAN

Kimya - Metalurji Fakdiltesi, Biyomihendislik Boélimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Yeni ve etkili polimerik sistemlerin gelistiriimesi ve spesifik kontrolli dagilim
formulasyonlarinin hazirlanip uygulanmasi biyoteknolojide ileri ilag uygulamalarinin
buglini ve gelecedi agisindan blylk olanaklar sunmaktadir. Biyoteknolji, stratejik
amaglar hedefleyen ve biyolojik yapilardan nanoboyutlarda malzemeler Uretmeye ve
arastirmalara odaklanan nanoteknolojinin bir alt bélumuddr. Birincil yapi malzemeleri
DNA ve peptidler (yada peptidomimetik), nanomalzeme sentezi i¢in baslangi¢ malzemesi
olarak yaygin bir sekilde arastirimaktadir. Birden c¢ok islevleri (hiicre hedefleme, ilag
dagilimi ve biyogdrintileme) ile nanoboyutlu malzemeler (5-100 nm) terapdétik ajanlar
olarak kullanilmak amaci ile son yillarda ortaya ¢cikmistir. Lipozomal tasiyicilar, amfifilik
kopolimerler, silika esasl pargaciklar, kolloidal sistemler vb. gen dagilimi, biyo-
goriintileme ve ilag dagilim gibi tibbi uygulamalar igin incelenmeye calisiimigtir. Ote
yandan, virls pargaciklar, ferritin, diger protein ve dogal polimer molekullerinden
esinlenilerek gerceklestirilen sistemler genetik ya da kimyasal degisiklikler ile son derece
farkli formlarda hazirlanabilmektedirler. Polimerlerin biyomolekillerle etkilesiminin
incelenmesi, gerek canli organizmadaki davranislarinin anlasilmasinda, gerekse de
biyoseperasyon ve biyokonjugasyon teknolojisinin gelistiriimesi i¢cin énem tasimaktadir.
Bu projede polimerlerin, Canine Parvoviruse ait antijenik peptid bdlgeleri ile etkilesiminin
incelenmesi (fiziksel kompleks olusturulmasi yolu ile) ve “gapraz baglayicilar” varliginda
suda ¢Ozlnebilen polimer-peptid, protein-peptid konjugatlarinin sentezlenmesi ve
sonrasinda komplekslerin ve konjugatlarin fiziko-kimyasal analizlerinin gerceklestiriimesi,
yapl iglev 6zelliklerinin arastiriimasi hedeflenmistir.
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SUMMARY

The development of new and effective polymeric systems and the preparation
and application of specific controlled delivery formulations offer enormous possibilities in
the present and in the future of advanced pharmaceutical application in biotechnolgy.
Bionanotechnology, a subdivision of nanotechnology, focuses on research and
development of novel nanoscale materials from biological building blocks for strategic
purposes. Primary building materials, DNA and peptides (or peptidomimetics), have been
extensively studied as starting materials for nanomaterial synthesis. Nanosized materials
(5-100 nm) with multiple functionalities (cell targeting, drug delivery, and bioimaging)
have emerged over the recent years as promising therapeutic agents. Liposomal carriers,
amphiphilic co-polymers, silica-based particles, colloidal systems etc. have been explored
for medical applications such as gene delivery, bio-imaging, and drug delivery. On the
other hand, systems inspired from virus particles, ferritin, and other protein and natural
polymer molecules can be prepared different forms with genetic and chemical
modifications. Investigation of the interaction of polymers with biomolecules is important
as well as understanding the behavior in living organism and developing bioseperation
and bioconjugation technology. In this project we aimed to investigate the interaction (by
physical complex formation) of synthetic polymers with antigenic peptide region of Canine
Parvovirus and synthesis of covalent conjugates by using “cross linkers” and than the
realization of physico-chemical analysis and investigation of structure-function properties
of complexes and polymer-peptide, protein-peptide conjugates.
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Proje No: 2011-07-04-GEP01
FINDIK YAGINDAN YENi BiR YONTEMLE METIL ESTER ELDESI

Yrd. Dog. Dr. Didem OZCIMEN
Dog. Dr. Sevil YUCEL, Miih. Cem KESGIN

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2013-05-02

OZET

Dunya findik Uretiminin yaklasik %70’ini gerceklestiren Ulkemizde Uretilen
findiklardan elde edilen findik yaginin, Avrupa Birligi Glkelerine ihracati her gegen gin
artis gostermektedir. Son yillarda yemeklik yag olarak farkli bir ¢esit olarak karsimiza
ctkan findik yagindan ¢ok degerli kimyasallar ve Urdnlerin eldesi mimkun olup, bu sekilde
dénlistim gergeklestirilerek yapilacak ihracat ile Ulkemiz ylksek miktarda katma deger
kazanacaktir. Bu baglamda, proje kapsaminda findik yagdindan transesterifikasyon
reaksiyonu ile son yillarda yeni bir metot olarak karsimiza ¢ikan mikrodalga ydntemiyle
metil ester Uretimi gergeklestirilecektir. Organik sentez reaksiyonlarinda kullaniimakta
olan mikrodalga ydntemi son yillarda kisa reaksiyon suresi, yan drinlerin olusumunda
onemli dlgiide azalma gibi sagladigi 6nemli avantajlarindan dolayi metil ester eldesinde
kullanilmaya baslanmistir. Findik yagindan bu yéntem kullanilarak metil ester eldesi igin
literatiirde herhangi bir calisma bulunmamaktadir.. Uretilen metil esterin gok gesitli
kullanim alanlar mevcuttur. Gunimulzde metil esterlerin en yaygin kullanimi olan
biyodizelin yani sira, kozmetik ve eczacilik trlnleri ile yumusatici, sabun ve deterjan
sanayi baslica kullanim alanlarini olusturmaktadir. Uretilen metil esterler hangi alanda
kullanilacaksa ona uygun saflastirma ve iyilestirme islemlerine tabi tutulurlar. Proje
kapsaminda findik yagindan NaOH, KOH gibi farkli katalizorler ile metil alkol, etil alkol,
izo-propil alkol gibi farkli yapidaki alkoller denenerek, farkli reaksiyon kosullarinda
(katalizér miktar, substrat mol orani, reaksiyon slresi ve sicakhdi gibi) Uretim
yapilacaktir. Elde edilen deneysel sonuglar icin deneysel tasarim gergeklestirilecek ve
sonuglar istatistiksel analiz 1s1ginda incelenerek, optimum Uretim kosulu belirlenecektir.
Hammadde olarak kullanilan yag ile farkli kosullarda elde edilen drUnler igin
karakterizasyon galismasi yapilacaktir. Calismanin son asamasinda, Uretilen metil esterin
oncelikli olarak biyodizel amach kullanimi ile diger kullanim alanlari arastirilacak,
laboratuar 6lgeginde Uretilen metil ester Grindn buydk Olgekte Uretilmesi durumundaki
ekonomik analizi irdelenecek ve gelecekte ticari Olgekte Uretiimesi durumunda AB
Ulkelerine ihraci icin bir senaryo olusturularak, igerdigi kimyasal maddeler agisindan
AB’nin 6ngdrdugld REACH (kimyasallarin tescili, degerlendiriimesi, izni ve kisitlanmasi)
tlzUgu kapsaminda degerlendirmesi yapilacaktir.

406



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

SUMMARY

The export to European Union of hazelnut oil obtained from hazelnuts produced
in our country which has approximately 70% of the world hazelnut production is
increasing sharply. It is possible to obtain valuable chemicals and products from hazelnut
oil as a different kind of cooking oil we face in recent years, our country will gain a high
amount of added value with this export after the conversion processes. In this context, in
recent years, a new method of methyl ester production from hazelnut oil with
transesterification reaction will be applied in the scope of the project. This new method
called microwave method is being used in organic synthesis reactions in recent years, it
has been used for obtaining methyl ester due to provide significant advantages such as
short reaction time and a significant decrease in the formation of by-products. This
microwave method for the synthesis of hazelnut oil methyl ester has not been tested
previously in the literature. There are lots of application areas of methyl ester product in
the industry. Today, in addition to the most common use of methyl ester as biodiesel,
cosmetic and pharmaceutical products, plasticizer, soaps and detergent industry are the
major application areas for methyl esters. Methyl esters are subjected to purification and
treatment methods according to their application area. In the scope of the project, the
methyl ester production will be performed with different catalysts such as NaOH and
KOH, by trying out different alcohols such as methyl alcohol, ethyl alcohol and iso-propyl
alcohol in different reaction conditions (amount of catalyst, substrate molar ratio, reaction
time and temperature etc.). Experimental design will be made for the obtained
experimental results, these results will be evaluated according to the statistical analysis
and the optimum production condition will be determined for this process. The
characterization work will be carried out for raw material and products obtained in
different conditions. In the last stage of the study, primarily the usage as biodiesel of
methyl ester product and other application areas will be investigated, economic analysis
will be examined in the state of large scale production of methyl ester produced in the
laboratory, and creating a case study for its export to EU countries with the commercial
scale in the future, the REACH (chemicals registration, evaluation, and restriction of
permit) assessment applied by the EU will be evaluated according to product contents in
terms of chemical substances.
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Proje No: 2011-07-04-GEP02

AZOTUN MIKROORGANIZMALARLA URETILMESI VE BiTKi URETIMINDE
KULLANILMASI

Dr. Azade ATTAR
Prof. Dr. ibrahim ISILDAK, Dog. Dr. Mustafa CEMEK, Ars. Gor. Dr. Melda
ALTIKATOGLU,

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bélimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

insan yasaminda énemini higbir zaman kaybetmeyen tarim, 21. yiizyillda giderek
artan hayati bir boyut kazanmistir. Artan nifus kargisinda ekilebilir ve otlak arazilerin
sabit, hatta azalmakta olusu, bu boyutu daha da belirginlestirmis ve dinya agliga dogru
giderken tarimsal Urtinlerin, dolayisiyla Uretken topragin stratejik degeri de artmistir.

Uzun yillarin birikiminin, hatali uygulamalarin, toprak blnyesinde olusturdugu
olumsuz gelismelerin kisa vadede c¢bézimlenerek topradin dogal yapisina uygun hale
getirilmesi imkansiz gibi gorulurken, son yillarda fiziksel, kimyasal ve biyolojik dzelliklerini
Islah etmek ve toprak Uretkenligini devamli kilmak icin gelistirilen biyoteknolojik ydntemler
Umit vermektedir. Tarimsal Uretim amaciyla kullanilacak 1 cm toprak katmaninin, dogal
sureg igerisinde 150-200 yilda meydana geldigi dusundldiginde, bu slreci 1 yil gibi kisa
bir zaman dilimine indiren biyoteknolojik ydntemlerin anlam ve 6nemi ortaya ¢ikmaktadir.

Yasamin baslangicindan beri, atmosfer ve okyanuslar azot igerir. Azot canlilar
icin  6nemli bir maddedir. Canlilar yasamlarini slrdlrebilmek icin oksijen ve
karbondioksite ihtiya¢ duyduklari gibi, blylyebilmek icin de azota (N.) ihtiyag duyarlar.
Ekosistemlerdeki canlilarin kullanabilmesi icin 6ncelikle atmosferik azot gazinin inorganik
formda fikse edilmesi gerekmektedir. Azot gazinin cesitli sekillerde baglanarak
kullanilabilir bilesikler haline dénlismesi olayina fiksasyon denir. Fiksasyon sonucu elde
edilen inorganik form genellikle amonyak ve nitrattir. Dinyadaki azot fiksasyonu, bazi
canllar tarafindan (Rhizobium, Azotobacter, Oscillatoria, Anabeana) biyolojik sureclerle
gerceklesebildigi gibi, fizikokimyasal (simsek, yildinm gibi etkenlerle azotun nitrata
dénlstim) ve endustriyel sureglerle (sentetik nitratlh glbre Gretimi) de gerceklesmektedir.
Yapilan hesaplamalara goére vyillik azot fiksasyonunun en 6nemli miktarini biyolojik
fiksasyon olusturmaktadir. Gubre Uretimi ile yapilan suni fiksasyon, biyolojik fiksasyonun
yaklasik yarisi; simsek, yildinm ve yanardag hareketleri gibi fizikokimyasal yolla olugan
fiksasyon ise yaklasik 1/8'i kadardir. Bazi Dogu Avrupa Ulkelerinde yapilan arastirmalara
gb6re tohumlarin Azotobacterin denen bakteriyel glibreyle asilanmasi sonucu mahsuliin
onemli miktarda arttidi bildirilmektedir.

Bu galismada, mikroorganizmalar araciligiyla saglanacak azotun sera ortaminda
yetistirilecek bitkilere faydasi arastirilacaktir. Calismada biyoloji, kimya ve muhendislik
bilimlerinden yararlanilarak azot tespiti ydnunden etkili suslari se¢mek icin
mikroorganizmalar, laboratuvar ortaminda steril kosullarda izole edilecektir. Aseptik
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kosullarda uretilecek olan mikroorganizmalar tohuma asilanacaktir. Asilanmis tohumlar,
tip veya kavanozlar icerisindeki agarli besi yerine veya kum kuiltirine ekilecektir.
Cimlenen bu bitkiler topraksiz kultir ortaminda (besin ortami olarak sadece suyun
kullanildid1 topraksiz sera) yetistirilecektir. Belirli slre sonunda bu bitkilerin koklerindeki
noduller ve bitkinin gelismesi incelenecektir. Bitkinin kuru agirhidi ve azot muhtevasi tespit
edilecektir. Bu sartlarda en fazla azot tespit ederek en iyi bitki gelisimini saglayan suslar,
etkili olarak secilecektir.

SUMMARY

Agriculture has never lost importance in human life and has gained an increasing
vital dimension in 21% century. This importance is very prominent that arable and pasture
lands are scaling down. While the world is going through the way of hunger, the strategic
value of the agricultural products and productive lands are improving.

It seems impossible to resolve the adverse developments of wrong practices and
accumulation of many years on the nature of soil in a short-term. While in recent years,
biotechnological methods are promising for continuous improvement of soil productivity
by reforming the physical, chemical and biological properties of soil. Within natural
processes 1 cm layer of soil occur within 150-200 years, but with biotechnological
methods this process is reduced to the time period of 1 year.

Since the beginning of life, atmosphere and the oceans contain nitrogen. Nitrogen
is an important substance for living organisms. Living things need oxygen and carbon
dioxide in order to survive; also they need nitrogen (N;) to grow. Atmospheric nitrogen
needs to be fixed in the inorganic form to be used by the living organisms in ecosystems.
The transformation of nitrogen gas into different compounds by variety types of bonding
is called fixation. The inorganic form usually obtained as a result of fixation is ammonia
and nitrate. Nitrogen fixation in the world is carried out by some organisms (Rhizobium,
Azotobacter, Oscillatoria, Anabeana) with biological processes. It is also carried out by
physicochemical (the transformation of nitrate nitrogen with factors such as thunder,
lightning) and industrial processes (production of synthetic nitrate fertilizer). According to
calculations, the amount of annual biological fixation of nitrogen fixation is the most
important one. The fixation with the production of artificial fertilizers is about half of the
biological fixation, while the physicochemical fixation such as lightning and volcanic
movements is approximately 1/8. According to the researches reported in some Eastern
European countries, vaccination of crop seeds with Azotobacterin, so-called bacterial
fertilizer, provides a significant increase in the crop amount.

In this study, the benefits of nitrogen, provided by the microorganisms, for plants
grown in the greenhouse will be investigated. In the study, microorganisms will be
isolated in the sterile laboratory conditions and biology, chemistry and engineering
sciences will be used due to select effective strains. The microorganisms produced in
aseptic conditions will be vaccinated into plant seeds. Inoculated seeds will be cultured
into agar media, feeding tubes, jars or sand culture. These germinated plants will be
trained in soilless culture (a soilless greenhouse that only water is used as a soil nutrient
environment). The development of plant and nodules of roots will be investigated after a
period of time. The plant's dry weight and nitrogen content will be determined. In these
circumstances, the best strains providing the extra nitrogen to plant will be selected as
effective.
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Proje No: 2011-07-04-GEP03

TOPRAKSIZ TARIMDA EC_HiNACEA PURPUREA (L.) MOENCH (E_KiNEZYA), .
FOENICULUM VULGARE MILLER (REZENE), MATRICARIA RECUTITA L. (TIBBI
PAPATYA) URETiMi VE URETIM KOSULLARININ OPTiMiZE EDILMESI

Dr. Banu MANSUROGLU i
Prof. Dr. ibrahim ISILDAK, Dog. Dr. Mustafa CEMEK, Ars. Gor. Dr. Zafer Omer
OZDEMIR,

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Tibbi bitkilerin Gretiminde giderek artan talebi kargilamak ve sinirli toprak ve su
kaynaklarina sahip bdlgelerdeki Ulkelerin karsi karsiya kaldidi sorunlari ¢dézebilmek icin
tarimda yeni yontemler gelistiriimeye baglanmistir. Son yillarda, topraksiz ortamda bitki
yetistiriciligi; geleneksel yéntemle yetisenlere gére minimum su kullanimi, daha ylksek
verim ve kalitede Urtin ve yil boyunca Uretim yapabilme potansiyeli gibi bircok avantajlari
nedeniyle blylk bir dnem kazanmigtir. Bu galismanin amaci, Echinacea purpurea (L.)
Moench (Ekinezya), Foeniculum vulgare Miller (Rezene), Matricaria recutita L. (Tibbi
Papatya) gibi tibbi bitkilerin acik arazide, topraksiz sera ortaminda Uretilmesi ve Uretim
icin gereken sartlarin optimize edilmesidir.

Bu amagla, bitkinin ihtiyag duydugu makro ve mikro besin elementleri farkli
bilesimlerde hazirlanarak bilgisayar kontrolli kimyasal ve biyosensor sistemler
kullanilarak bitkinin ihtiyacina gore istenilen dizeyde verilerek Uretim saglanacaktir.

Bu onerilen projeyle Ulkemiz tibbi bitki Uretim tarimina yeni alternatif yontemler
kazandirilacak ve ulkemizde yetismeyen yeni tibbi bitkiler yetistiriimeye bagslanacaktir.
Daha da o6nemlisi yetistirilen bu tibbi bitkilerinin kiltlrlerinden sanayi ham maddeleri
yapllmaya baslanacaktir. Boylelikle Echinacea purpurea (L.) Moench (Ekinezya),
Foeniculum vulgare Miller (Rezene), Matricaria recutita L. (Tibbi Papatya) tibbi bitkilerinin
Tarkiye'deki kaltirintn yayginlastirimasi ve ilag sanayinde degerlendiriimesi saglanarak
Ulkemiz ekonomisine katki saglanacaktir.
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SUMMARY

The production of medicinal plants to meet growing demand in characterized
areas by limited land and water resources began to develop new methods in agriculture
to solve the problems faced by the countries. In recent years, soilless growing medium of
plants grown in soil by using traditional methods with minimum water use efficiency and
higher quality products and production throughout the year had a great importance due to
several advantages such as making potential. The purpose of this study is to optimize the
conditions for the production of soilless greenhouse environment in open country for
medicinal plants such as Echinacea purpurea (L.) Moench (Echinacea), Foeniculum
vulgare Miller (Fennel), Matricaria recutita L. (Medical Daisy). To this end, biosensor
systems will keep the plant needs at desired level with macro and micro nutrients in
different compositions according to the need of the plants.

This proposed project, new alternative methods will be gained by the production
of medicinal plants agriculture of our country and new medicinal plants production will
start in our country. More importantly, industrial raw materials production will begin with
these medicinal plants which are grown in culture. Thus, the culture dissemination of
medicinal plants in Turkey such as Echinacea purpurea (L.) Moench (Echinacea),
Foeniculum vulgare Miller (Fennel), Matricaria recutita L. (Medical Daisy) and their
evaluation in pharmaceutical industry will provide contribution to our country’s economy.
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OZET

Peptid sentezi son yillarda yogun ilgi géren bir konudur. Cok cesitli amaglarla
(antimikrobiyal, senteik asi vb) istenilen yapida ve uzunlukta peptid sentezlemek ortaya
cikan gelismelerle mimkiin hale gelmistir. Ozellikle mikrodalga destekli peptid sentezi
metodunun gelismesi sentetik peptid alaninda biyuk ilerlemelere neden olmustur.

Antimikrobiyal peptidler (AMP), dogada bazi canlilar (kurbaga, balik, vb)
tarafindan zararli cevresel etkenlerden korunma amagh olarak kullanilan etken
maddelerdir. AMP’lerin ticari olarak dezenfeksiyon amach kullanimi son yillarda gelisen
bir arastirma konusudur. AMP’lerin dogal yapida olmasi onlarin su depolarinda ve
tarimsal sulama sularinda kullanimini giindeme getirmektedir.

Onerilen bu projede literatiirde mevcut peptid dizileri 1siginda yeni antimikrobiyal
Ozellikli  peptid  dizileri  tasarlanacak, sentezi yapilarak karakterizasyonu
gerceklestirildikten sonra uygun sartlarda denemeleri yapilacaktir. Sentezlenen
peptidlerin topraksiz tarimda karsilasilan problemlere (bitki kékinde meydana gelen
enfeksiyonlar, zengin besi ortaminda mikrobiyal Greme, vb) ¢6zim potansiyeli projeye
ayri bir 6nem kazandirmaktadir.

SUMMARY

In recent years, peptide synthesis is receiving great interest. A variety of
purposes (antimicrobial, synthetic vaccine, etc.) and the length of the desired peptide
structure has become possible to synthesize the developments occurring. In particular
the development of microwave assisted peptide synthesis method has led to major
advances in the field of peptide synthesis.

In nature, some creatures (frog, fish, etc.) by the active substances used for
antimicrobial peptides (AMP), the purpose of protection from harmful environmental
factors. In recent years commercial use of AMP as a disinfectant in a growing research
topic. AMP’s have the natural structure, raises the possibility of their use for water
storage and agricultural irrigation water.

This proposed project, in the light of the existing literature, new antimicrobial
peptide sequences with designed peptide sequences, the characterization is performed
by synthesis of the trials will be held in appropriate conditions. Synthesized peptides can
be treatment of the problems encountered in soilless farming (root infections, microbial
growth in a rich solution, etc.) This situation gives a special importance to the project.
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HIDROPONIK TOPRAKSIZ TARIM SISTEMLERI iGiN YENI BIR YAKLASIMLA KATI
ORTAM BiTKi YETISTIRME MATERYALLERININ GELISTIRILMESI
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OZET

Dunyamizin son yillarda maruz kaldigi kiresel 1sinma ve cevresel felaketler,
toprak kaybi, tarimsal alanlarin verimsizlesmesi, toprak yorgunlugu, Grin hastaliklarindaki
artis, tarimsal ilaglarin ve kimyasal sentetik maddelerin bitkisel Uretimde kullaniimasi,
asirt su tlketimiyle birlikte su kaynaklarinin tukenmeye yUz tutmasi gibi sorunlar
nedeniyle tarimsal alanda farkh Uretim ydntemleri ve uygulamalan geligtiriimistir.
Topraksiz tarim teknikleri ¢cok eski yillardan beri bilinmekte olup, ticari anlamda
uygulamalari son yillarda dnem kazanmaya baslamistir. Hidroponik teknik, topraksiz
Uretim tekniklerinden birisi olup, Uretimin su ortaminda gergeklestirimesi seklinde
tanimlanabilir. Hidroponik tekniklerde, bitki koki direkt hava veya su icinde tutulabilecedi
gibi, bitkinin kokunl desteklemek amacli kullanilacak kati ortam kultlru igin de inorganik
ve organik bazli ¢ok gesitli materyaller kullanilabilir. Perlit, kum, g¢akil, zeolit, hidrojel ve
farkli polimerik yapidaki inorganik materyaller kullanilabilecegdi gibi, agac¢ kabuklar, talas,
charlar ve farkh bitkilerin kabuk, kiispe gibi atiklarida organik materyaller olarak siklikla
kullaniimaktadir. Ayrica organik ve inorganik materyaller en uygun yetistirme ortamini
olusturmak amaciyla karistirilarak ta kullanilabilmektedir. Kati ortam olarak kullanilacak
yetistirme ortamlarinda aranan belli bagh 6zellikler: Ucuz ve yerel olmasi, iyi bir drenaj ve
havalanma saglamasi, sterilize edildikten sonra biyolojik ve kimyasal olarak bitkiye zarar
verecek sekilde bozulmamasi, fiziksel ve kimyasal olarak homojen olmasi, ortamda
kullanilmasi sonucu ¢abuk bozulmamasi, bitki icin yeterli miktarda su ve besin maddesi
tutma o6zelligine sahip olmasi ve en dnemliside hafif olmasidir. Bu projede hidroponik
ortamda Uretimin gergeklestirilecegi seradan elde edilecek bitki atiklarn degerlendirilerek,
tekrar serada kati ortam materyali olarak kullanimi saglanacaktir. Bitkisel atiklar bazi 6n
islemlere tabi tutulduktan sonra, yukarida belirtilen kati ortam materyali 6zelliklerine
ulagsmasi igin, yani gézenekli, homojen ve hafif olmasi, su ve besin maddelerini iyi bir
sekilde absorblamasi igin havasiz ortamda retort icersinde farkli parametre degerleri
kullanilarak termal bozundurmaya ugratilacaktir. Elde edilen Grlnlerin bitki yetistiriimesi
icin kati ortam materyali olarak uygunlugu arastirilacak ve kokopit (cocopeat=Hindistan
cevizi kabugu lifi), findik kabugu gibi farkli kati ortam materyalleri ile karsilastirmasi
yapilacaktir. Ozetle, bu projeyle serada kullanilan topraksiz tarim kati ortam materyalinin
tekrar sera atigi kullanilarak eldesi, hem cevresel agidan geri dénusim igin, hemde
ekonomik agidan ¢ok blyUk kazanglar saglayacaktir.
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SUMMARY

Different production methods and practices developed in the area of agriculture
because of problems such as loss of land, agricultural land unproductiveness, soil
exhaustion, increased product diseases, synthetic pesticides and chemical substances
used in plant production, to keep excessive water consumption in the face with problems
such as depletion of water resources and global warming and environmental disasters
that world is exposed in recent years. Landless agricultural techniques is known since
ancient times and commercial applications gained importance in recent years.
Hydroponics technique is one of the soilless production techniques and can be defined as
the realization of production in the aquatic environment. In hydroponics techniques, the
plant root can be held directly in air or water, also, a wide variety of inorganic and
organic-based materials for the purpose of supporting plant roots in solid medium culture
can be used. Perlite, sand, gravel, zeolite, polymeric hydrogel structure and the different
inorganic materials and organic materials such as bark, sawdust, bark chars and different
kinds of plants, pulp wastes are frequently used. In addition, organic and inorganic
materials can easily be used in mixing to create the most appropriate training
environment. The major features of solid media are: to be cheap and local, provide a
good drainage and aeration, not to be the biological and chemical degradation after
sterilizing, to have physical and chemical homogenity, not to be degradation rapidly, to be
capable of holding enough water and nutrients for the plant, and to being light. In this
project, plant waste, which was obtained from greenhouse which in hydroponics
production is made, will be evaluated and reused as solid media material in the
greenhouse. Vegetable wastes, after being subjected to some preliminary treatments, will
subjected to thermal degradation using different parameter values in the airless
environment to obtain above-mentioned solid media properties: porous, homogeneous
and light, good absorbance of water and air environment nutrients. The products will be
investigated in terms of suitability as a solid medium for growing plant material and its
comparison with of cocopeat and hazelnut shell will be made. In summary, by this project
the production of solid growth media used in the soilless agriculture greenhouse from
greenhouse vegatable remains will produce big gains in terms of environment and
economics.
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TURKIYE’DE iLK DEFA HIDROPONIK SISTEM ILE BiYOSENSORLER
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OZET

Lale, Liliaceae (zambakagiller) familyasindan Tulipa cinsi soganl bir bitkidir. Birgok
farkli c¢esidi bulunmaktadir. Asil vataninin Orta Asya oldugu bilinmesine ragmen,
Avrupa’ya Anadolu’dan yayilmistir. Bu glzel bitkiyi en iyi dederlendiren Ulke Hollanda
olmustur. Lale, milletimiz agisindan ayri bir klltirel 6nem de tagimaktadir. Guzelligi ve
zerafeti ile birgok siire, resime konu olmus; mimariden kumasa kadar birgok yerde
motifleri kullaniimistir.

Hidroponik sistem, topraksiz, sadece su ve mineral destedi kullanilarak bitki
yetistiriimesidir ve bu teknik lale Uretimi icinde son derece uygundur. Ayrica toprakli
retime gdre pek cok avantaji da bulunmaktadir. Oncelikle bu sistemde bitkiler suya ve
besine daha kolay ulasabildiklerinden daha hizli baydrler. Yilin her zamani, bu sistem ile
kapali ortamlarda Urln yetigtirilebilir. Bitki hastaliklari gérilmediginden insektisit, pestisit
kullanimini gerektirmez. Bu acgidan hem cevreye, hem de insana yan etkisi olmayan bir
tekniktir.

Mevcut proje kapsaminda hidroponik sistemde lale yetistirilmesi planlanmistir. Bu
amacla, ilk olarak soguk havada dinlendirilen lale soganlarinin hidroponik sistemde kok
salmalari saglanacaktir. . Daha sonra koklesmesini tamamlayan laleler, kimyasal ve
biyosensensor sistemlerle kontroll yapilan ve besin elementlerinin bulundugu topraksiz
tarim sisteminde beslenme ve gelismelerini tamamlayarak Uretilecektir.

Projede kullanilacak kimyasal sensOr ve biyosensor sistemler tarafimizdan
gelistirilmistir. Secici tanima mekanizmasina sahip olan bu sensoér sistemler de tanima
olcimU yapilan maddeyle sensér etkilesimi sayesinde gerceklesmektedir. Kullanilacak
sensorler kisa strede sonuca ulastirma ve uygulama kolaylidi gibi avantajlara sahiptir.
Sunulan proje ile, Dinyada ilk defa olarak hidroponik sistemde, kimyasal sensor ve
biyosensorler kullanilarak etkili bir sekilde lale Uretimi gerceklestirilecektir.
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SUMMARY

Tulip is a bulbous plant which is classified in Liliaceae genus with many different
species. Although Central Asia is homeland for tulip, it has spread out Europe from
Anatolian region. The Netherlands is the best country that obtains the most efficiency by
marketing tulip. Tulip has cultural impact concerning on our national values. It's beauty
and smartness has been subjected for many poetry and pictures; it's motifs have used in
wide range from architecture to fabric.

Hydroponic system is the system in which plants are grown without soil. In this
system only water and mineral take place, and this technique is very suitable for growing
tulip. In addition, it has many advantages compared to growing on soil. First of all, plants
are grown more rapidly as this technique provides easier water and nutrient intake to the
system. It also allows to produce plants in closed environment at any time in a year. It
doesn’t require insecticide and pesticide since plant diseases aren’t observed. This
technique has no side effects on regarding both human health and the environment.

In the first step of hydroponic system, tulip bulbs are incubated with cold air.
Secondly, these bulbs are placed to hydroponic system and allow for rooting. In this
period, tulips are treated with calcium nitrate solution and controlled with biosensor
simultaneously. Eventually, the development of the rooted tulip bulbs are completed.

Biosensor is a device that is combination of biomolecule (bioagent) with
selectively detection mechanism, an adaptor which has an ability to convert interaction of
biomolecule (bioagent)-targeted substance to electrical signal and electronic part. It has
several advantages such as obtaining data in a short time and application ease.

In this system, controls -when calcium nitrate are being added- will be checked by
biosensors. Biosensors are devices that measure analyt amount and turn it to electrical
signals. Recently, analyses are performed in many areas with these devices. With this
presented project, first time in Turkey, raising tulip with using biosensors in hydroponic
system will be achieved.
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OZET

Son yillarda gerek tarimsal ilaclarin, gerekse gubrelerin bilingsizce kullanimi
bitkisel Uretimde artisin yaninda kalitesiz ve insan sagligini tehdit edecek drinlerin ortaya
clkmasina neden olmustur. Bununla birlikte tarimsal alanlarin verimsizlesmesi, toprak
kaybi, toprak yorgunlugu, UrGn hastaliklarindaki artis, zararli ve yabanci ot sorunu, asiri
su tlketimiyle su kaynaklarinin tUkenmeye yiz tutmasi, 21.yuzyil insanini tarimsal alanda
farkli ¢goztimler gelistirmeye itmistir. Ayrica artan dinya nifusu ve kiresel 1sinmanin bir
sonucu olan artan gida fiyatlari énimuzdeki yillarda daha da blylyen sorunlar olarak
karsimiza c¢ikacaktir. Sunulan bu projeyle, daha dayanikli, daha kaliteli, ekonomik,
besleyici degeri ylksek, ylksek verim ve ylksek standarta sahip ¢esitli bitkisel Grlnlerin
topraksiz tarim ydéntemiyle gelistiimesi ve iretimesi hedeflenmektedir. Uretimin
topraksiz tarimin bir alt kolu olan ve “hidroponik” olarak adlandirilan su ortaminda
gergeklestiriimesi amaclanmaktadir. Bu ¢alismada su kultariinin yani sira seranin belirli
bir bolgesi yalitilarak aeroponik ydntem de (koklerin hava yoluyla beslenmesi)
denenecektir. Calismada UrUnlerin fiziksel 6zelliklerine gore farkl bitki yetistirme ortamlari
uygulanacaktir. Bitki yetistirme ortami olarak tek basina ya da degisik kombinasyonlarda
farkli malzemelerin karistinldigi cesitli ortamlar incelenecektir. Bu baglamda, temin
edilebilme kolayhdi olan ve ucuz maliyete sahip ¢esitli organik ve inorganik kati ortamlar
kullanilacaktir.  Calismada baglangicta perlit destedi  kullanilarak  arastirma
gerceklestirilecektir. Sonrasinda ponza, kum, ¢akil, zeolit, sentetik polimerler, hidrojeller
gibi inorganik materyaller ile ¢esitli agac¢ kabuklari, talag, sap, saman ve findik kabugu vb.
tarimsal atiklar gibi organik materyallerin  kullanildi§i  ortamlarin  incelenmesi
hedeflenmektedir.

Sera ve bitki yetistirme ortamlarin dezenfeksiyonu bilinen kimyasal yontemler
kullanilarak gerceklestirilecektir. Ayrica suyun ve bitki kdklerinin dezenfeksiyon
asamasinda bolimUmuz tarafindan tasarlanip sentezlenecek sentetik peptidler gibi farkl
antimikrobiyel malzemelerden de faydalanilacaktir.

Serada genis bir yelpazede urin yetistiriimesi hedeflenmekte olup, oncelikli
olarak dinyada tlketim siralamasinda ikinci olan domates sebzesinin yetistiriimesi
planlanmaktadir. Ortamin ve uygulanan yontemlerin cesitliligine bagdh olarak, cesitli
farmosetik bitkiler, gul, lale gibi bahge bitkileri ile farkli sebze ve meyvelerin Uretimi de
hedeflenmektedir. Uretilen Grlnlerin kalite ve (riin kontrolleri modern karakterizasyon ve
goruntileme teknikleri kullanilarak yapilacaktir.
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Ayrica Urdn yetistirmede kullanilacak olan ve bitkinin ihtiyag duydugu makro ve
mikro besin elementlerini igceren karisimlar, (nutrient sollsyon) Urine gbre farkl
formulasyonlarda gelistirilecektir. Urline ézel nutrient solusyonlarin gelistiriimesi, Uriinle
bulusturulmasi ve sistem igi dolagiminin kontroli asamalari, proje kapsaminda
gelistirilecek olan bilgisayar yazilimi ile ydnetilecektir. Beslenme sirecinde nutrient
solusyonu igindeki besin elementlerin bitkinin ihtiyacina goére istenen diizeyde tutulmasi
ve takibi bilgisayar kontrolli potansiyometrik ve kondlktometrik mikro buyudklikte
kimyasal sensor ve biyosensor sistemler kullanilarak takip edilecektir.

Kisaca o6zetlenecek olursa; bu proje cgalismasi, kimya, kimya muhendisligi,
biyoloji, tarim muihendisligi, proses muhendisligi ve isletme muihendisligi gibi ¢ok sayida
disiplinlerin bir arada calisacagi, bilimsel agidan ¢ok fazla arastirma ve deneyi kapsayan,
teknolojik agidan da ileri seviyede olup, ekonomik ve ticari yonu ile de ¢ok buyuk faydalar
getirecek olan genis ¢apli, evrensel bir proje olarak goértlmektedir.
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SUMMARY

In recent years, both unconscious use of pesticides and also fertilizers has led to
poor quality production and products threatening human health next to increasing crop
production. However, unproductiveness of agricultural areas, land degradation, soil
exhaustion, increased product diseases, pests and weed problems, depletion of water
resources with excessive water consumption forced the people of the 21™ century to
develop different solutions for the agricultural field. In addition, the increasing world
population and rising food prices as a result of global warming will come up as the
growing problems in the coming years. By this project, development and production of
various vegetable products, having more durable, higher quality and affordable, high
nutritional value, high efficiency and high standard, with the soilless agricultural method
are targeted. Soilless agricultural production is aimed to perform in aquatic environment
called "hydroponics". In this study, aeroponic method as well as water culture method will
be tested in an isolated particular region of the greenhouse. According to physical
properties of products, different plant growing media will be applied. As a plant growth
medium, different materials and their various combinations will be examined. In this
context, several inexpensive and available organic and inorganic solid medias will be
used. At the beginning of the research, the use of perlite is intended. Afterwards, the
examining of different media, where pumice, sand, gravel, zeolite, synthetic polymers,
inorganic materials such as hydrogels and various tree bark, wood chips, stalks, straw,
hazelnut shell and several organic materials such as agricultural wastes used, is aimed.

Disinfection of greenhouse and plant growing media will be performed by using
the chemical methods. Also during disinfection of water and plant roots, different
antimicrobial materials such as synthetic peptides designed by the department will be
utilized.

In greenhouse, cultivation of a wide range of products is also aimed, and
primarily the cultivation of tomato with a second ranking in the world vegetable
consumption is planned. Depending on the variety of media and methods applied, the
production of various farmosetic plants, roses and tulips as garden plants and different
vegetables and fruits is aimed. Product quality control of manufactured products will be
done by using modern imaging and characterization techniques.

In addition, nutrient solutions containing the elements of macro and micro
nutrients needed by plants will be developed with different formulations depending on the
product. Development of product-specific nutrient solutions, the connection of product
and the control of circulation in system, will be managed with computer software to be
developed for the project. Keeping of plant nutrients elements in the nutrient solution at
the desired level according to the plant needs will be monitored by using the micro-sized
computer-controlled potentiometric and conductometric chemical sensor and biosensor
systems.

Briefly, this project can be summarized as working together of a large number of
scientific disciplines such as chemistry, chemical engineering, biology, agricultural
engineering, process engineering and business, covering a lot of scientific researches
and experiments, the advanced level in terms of technological, providing great economic
and commercial benefits, the large-scale and universal project.
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OZET

Theileriosis, Theileria cinsi parazitik protozoonlarin enfeksiyonu sonucu olusan bir
hastaliktir. Sidirlarda goérilen en 6nemli iki tiru sark sahili hummasina sebep olan T.
parva ile tropikal theileriosise sebep olan T. annulata’dir. 250 milyon hayvan, Theileria
enfeksiyonu riski altindadir. Gectigimiz yilda Tunus’ta yapilan bir ¢calismada Theileria
annulata enfeksiyonlarina karsi kullanilan en énemli antiparazitik ilaglardan biri olan
buparvaquone’a karsi bir direng olustugu rapor edilmistir. Bu durum, var olan ilaglardan
daha farkli bir etki sekli olan yeni ilaglarin tasarimini gerekli kilmaktadir. Yeni antitheilerial
ilaclarin tasarimi icin metabolik yollarin enzimlerini hedeflemek mantikli bir yaklagimdir.

Sitrik asit cemberi enzimlerinin bir kismina sahip olmayan Theileria parazitleri
enerji Uretimi icin glikolitik metabolizmaya dayanmaktadirlar. Enolaz, T. annulata
parazitinin glikolitik metabolizmasinda 2-fosfogliserati fosfoenolpirlvata ¢eviren bir
metalloenzimdir ve bu ylzden ila¢ tasarim c¢alismalarinda hedef olarak segcilmistir.
Enzimin inhibisyonunun, enzimatik aktiviteyi yok edecegi ve dolayisiyla tim kandaki
parazitleri o6ldirmesi beklenmektedir. T. annulata enolazinda konak enziminde
bulunmayan bir intron dizisi ve bazi insersiyon bdlgelerinin oldudu bilinmektedir. Bu
calismada, Theileria annulatanin enolaz geninin intron dizisi olmadan izolasyonu,
proteinin ekspresyonu ve proteinin yabanil ve mutajenik hallerinin kinetik ve mutajenik
analizi, yapiya dayandiriimis ilag tasarimi amaciyla, hedeflenmigtir. Genin insersiyon
iceren ve icermeyen formlarinin degerlendiriimesi parazite karsi gelistirilecek yeni enzim
inhibitorleri galismalarina 1s1k tutacaktir.
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SUMMARY

Theileriosis is a disease resulting from infection with parasitic protozoa in the
genus Theileria. The two most important species in cattle are T. parva, that causes East
Coast fever, and T. annulata, that causes tropical theileriosis. 250 million cattle are at risk
because of Theileria infections. A resistance against buparvaquone, which is the most
effective antiparasitic drug against Theileria annulata, has been reported for the first time
last year in Tunisia. This necessitates development of new drugs that will have different
mode of action from the existing drugs. Targeting metabolic pathway enzymes is one of
the rational approaches for designing a new antitheilerial.

Theileria parasites mostly rely on the glycolytic metabolism to obtain their energy
because of lack of some enzymes of citric acid cycle. Enolase is a metalloenzyme that
converts 2-phosphoglycerate to phosphoenolpyruvate in the glycolytic metabolism of T.
annulata parasite and therefore targeted for the drug design studies. Inhibition of the
enzyme is expected to abolish enzymatic activity and so kill the parasite in whole blood.
T. annulata enolase is known to have an intron sequence and some insertions that are
not present in the host enzyme. In this study, isolation of the enolase gene from Theileria
annulata without intron sequence, expression of the protein and mutagenic and kinetic
analysis of the both wild type and mutagenic proteins have been targeted with the
ultimate aim of structure based drug design studies. Evaluations of the gene with and
without insertions will enlighten the studies towards designing of new enzyme inhibitors
against the parasite.

421



YILDIZ TEKNIK UNIVERSITESI_Bilimsel Arastirma Koordinat6ritigi
ARASTIRMA PROJELERI OZETLERI (2010-2011 YILLARI)

Proje No: 2011-07-04-KAP04

ARKEAL KAYNAKLI o-AMILAZ VE SELULAZ ENZIMLERININ URETIMi VE ENZiM
AKTIVITELERININ BELIRLENMESI

Dog. Dr. Sevil YUCEL
Ars. Gor. Dr. Azade ATTAR, Ars. Gor. Yeliz BASARAN ELALMIS,
Yiksek Lisans Ogrencisi Gurbet EJDER

Kimya - Metalurji Fakdiltesi, Biyomihendislik Boélimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Enzimler, biyokimyasal reaksiyonlari ilimli kosullarda katalize eden protein
yapisinda molekullerdir. Tip, biyokimya ve biyolojide ¢ok genis ve yaygin arastirma
konusu bulan enzimler glindelik ve ekonomik hayata girmistir. Bu enzimlerin igerisinde o-
amilaz ve selllaz enzimleri de endlstride yaygin kullanim alani bulan enzimlerdir. o-
amilaz enzimi tekstil, gida, icki, kagit, klinik, medikal ve analitik kimya alanlarinda
kullanim alani bulabilen ve nisastayi parcalayan énemli bir enzimdir. Selllaz enzimi ise,
tarimsal atiklardan glikoz Uretiimesinde, sindirimi kolaylastirici ilaglarin yapiminda,
deterjan ve tekstil sanayinde kullanilan, selllozu glikoza hidroliz eden enzimdir. Bu
enzimler aktivitelerinin yiksek olmasi, daha az yan Urln olusturmalari, daha stabil ve
ucuz olmalari nedeni ile mikroorganizmalardan (retilmektedir. Ozellikle sicaklida,
¢ozicllere karsl aktivitesini koruyan enzimlerin dretimi kullanilacak sanayi kollari igin
tercih sebebidir. Bu amacla arkeal kaynakli mikroorganizmalardan enzim Uretimi dnem
kazanmistir. Arkeal kaynakl ekstrem halofilik mikroorganizmalar biyolojik tuza
toleransliligin model organizmalaridir ve farkli sicaklik, tuz konsantrasyonlarinda optimum
aktivite gbsteren proteaz, lipaz, amilaz, DNaz, esteraz, sellilaz, 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 ve selillaz
enzimlerinin izolasyonu ve aktivite tayinleri gergeklestirilecektir. Bu amacla halofillerin
besiyerlerinde Ureme ve enzim Uretme yetenekleri ile maksimum aktivite gdsterdigi
optimum sicaklik, pH ve NaCl konsantrasyonlari belirlenecektir. Haloarcula hispanica yeni
tanimlanmis, Uzerinde enzim cgalismalari bulunmayan ve asiri tuzluluga ve sicakliga
dayanikli olmasi nedeni ile endustride umut vaat edecek bir mikroorganizma kaynagi
olacaktir.
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SUMMARY

Enzymes are protein structured molecules which catalyze biochemical reactions
on mild conditions. Enzymes that found wide and extensive research topic in medicine,
biochemistry and biology have got in to daily and economical life. Among these enzymes,
a-amylase and cellulase are enzymes which commonly used in industry. Alpha amylase
which founds an application area in textile, food, juice, paper, clinical, medical and
analytical chemistry fields is a significant enzyme that breaks down the starch.

Cellulase is the enzyme, used for production of glucose from agricultural wastes,
production of digestive agents, detergent and textile industries, the enzyme hydrolysis
cellulose to glucose. Because of the high activity of these enzymes, less by-product,
more stable and cheaper, they are produced by microorganisms. The production of
enzymes which particularly having protection activity against to temperature and solvent
is desirable for the industry. 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, DNase, esterase, cellulase, xylanase
and pullulanase which show optimum activity at different temperature and salt
concentrations.

In this project, isolation of amylase and cellulase enzymes and their activity will
be determined using archaeal Haloarcula hispanica strain isolated for the first time in
2004 from Tuzkdy Salt Mine of Turkey. For this purpose, enzyme production capacity and
the maximum activity at optimum temperature, pH and NaCl concentrations will be
determined. Haloarcula hispanica will be a source of a microorganism promising in
industry due to its new defined its halophilic structure and high thermostability.
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Proje No: 2011-07-04-KAP05

ANTIBAKTERIYEL, GiIFT KATMANLI YARA ORTU MALZEMELERININ
HAZIRLANMASI, KARAKTERIZASYONU VE ANTIBAKTERIYEL OZELLIKLERININ
INCELENMESI

Yrd. Dog. Dr. Sevil DINGER
Yrd. Dog. Dr. Kadriye TUZLAKOGLU, Yrd. Dog. Dr. Mustafa TURK, Mih. Girhan
UZUNALAN

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Onerilen projede amag, diyabet ayak Ulserlerinin tedavisinde kullaniimak lizere
yara iyilesme surecini hizlandiracak ve ayni zamanda kaybolan dokunun kaliteli ve
dizgln bir sekilde iyilesmesine yardimci olacak, antibakteriyel 6zellikler gosteren gift
tabakali bir doku iskelesinin tasarlanmasidir. Derinin yapisi ve iyilesme sureci gézénune
alindiginda Uretilecek olan doku iskelelerinin her tabakasinin ayri gézenek yapisinda
olmasi gerekmektedir. Dermis tabakasinin iyilesmesine ydnelik olarak hazirlanan alt
tabakanin dermisteki tek htcre tipi olan fibroblastlarin cogalmasina izin verecek gézenek
yapisina sahip olmasi 6nemlidir. Epidermis tabakasi ise daha ¢ok derinin bakteriyel
saldirilara karsi korunmasini saglayan, su ve oksijen gegisini kontrol edebilecek yapida
yani daha az gdzenekli olmasi beklenir. Bu amagla 6ncelikle, dogal bir polimer olan
kolajen kullanilarak dondurarak kurutma yéntemiyle makrogdzeneklere sahip singer
yapilar elde edilecektir. Bu derinin alt tabakasini temsil etmektedir. Ardindan, Ust tabaka
ise, nanofiber yapisinda ve nano boyutta gdzenekler igceren membranlar halinde,
elektroegirme yontemiyle slinger Uzerine yerlestirilecektir. Bu sekilde cift katmanh yapilar
elde edilmis olacaktir. Bu yapilar SEM ile géruntilenecektir. Epidermal tabakanin
gercegde yakin olmasi dolayisiyla antibakteriyel 6zellik kazanmasi igin, gimus yuklemesi
yapilacaktir. Bu amagla o6ncelikle gumus nanopartikiller sentezlenerek UV-
spektrofotometre ve Zeta Sizer ile karakterize edilecek ve ardindan destek malzemesine
yuklenecektir. Calismanin takip eden asamasinda ise, dermal tabakanin iyilestirmesini
hizlandirmak amaciyla yapiya fibrinojen katilacaktir. Sonucta, antibakteriyel, yara
iyilesmesini uyaracak, derinin fizyolojik gdrevlerini taklit edebilecek bir yara &rtl
malzemesi elde edilmis olacaktir. Bu malzemenin antibakteriyel etkisi AATCC147-2004
standardi (Antibacterial Activity Assessment of Textile Materials) izlenerek belirlenecektir.
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SUMMARY

Here, we aim the preparation of an antibacterial, bilayered scaffold having ability
to a stimulated healing and to be used in diabetic foot ulcers. Considering the structure
of skin and healing process, it is a need that the corresponding scaffold should have a
sturcture with different porosities in each layers. Thus, lower layer representing dermis
has to possess porosity allowing the growth of fibroblast cells which are the only cell type
in dermis part of the skin. Similarly, upper layer representing epidermis should be in a
lower porous structure which can be able to prevent bacterial attack and also allow water
and gas exchange. To do this, first, collagen based macroporous sponges which is the
lower layer of the scaffold will be prepared by freeze drying method. After that, the upper
layer will be formed by electrospinning. These bilayered scaffolds will be characterized by
SEM. Then, silver nanoparticles will be synthesized and characterized by UV-
spectrophotometer and Zeta Sizer and loaded to the upper part of the scaffold for
antibacterial property. Following that, to stimulate the healing, fibrinogen will be loaded to
the lower layer. At the end of these experiments, a wound dressing material having
wound healing-stimulating and antibacterial caharacteristics will be obtained. The last
part of the study is the testing of antibacterial effect of the corresponding scaffolds by
AATCC147-2004 standard.

Proposed project is directly related to the tissue engineering which is a really
emerging field especially in the application of artifical organs. The material which is going
to be obtained at the end of the Project has a potential to be published in important
journals, presented in several organizations and also transform into the commercial
product. We think that this project is going to allow the starting of new projects especially
related to the cell culture and animal studies, and make great contribution to the science,
society and also economy of our country.
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Proje No: 2011-07-04-KAP06

METALIK NANOPARTIKULLERIN TOKSi_Si:I'ESiNiN TAY_iN ED!LMESiNDE HUCRE
KULTUR MODELLERININ GELISTIRILMESI

Yrd. Dog. Dr. Melahat BAGIROVA
Prof. Dr. Adil ALLAHVERDiYEV, Ars. Gor. Emrah Sefik ABAMOR,
Yuksek Lisans Ogrencisi Serap YESILKIR BAYDAR,

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bélimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Son yillarda nano boyutta yapilar ilag sanayi, kozmetik, tekstil, boya sanayi, gida
endustrisi ve rejeneratif tip gibi ¢esitli alanlarda kullaniimakta ve nanobiyoteknolgjinin
onemi gun gectikce artmaktadir. Ancak yapilan ¢alismalarda bazi nanopartiklllerin ayri
ayri hicre ve dokular icin oldukga toksik oldugu belirlenmistir (2,3,4). Vucut ic¢i ilag
saliniminda, kozmetik Grtnlerin cilt ile olan temasinda, sanayi ¢alismalarinda kullanilan
aerosollerin inhalasyonunda, gida urdnleri ile gastrointestinal sistem icerisine alimi ve
benzer nanopartikil maruziyetlerinde nanopartikillerin htcreler Uzerindeki toksik
etkilerinin belirlenmesi oldukga énemlidir (4, 36). Buna goére de, cesitli Urlnler araciligiyla
organizmaya alinan nanopartikillerin kullanim éncesinde toksik olup olmadiklarinin ve
toksik olmayan konsantrasyonlarinin belirlenmesi ve daha sonra nanoteknolojiye dayali
urinlerde bu toksik olmayan konsantrasyonlarin kullaniimasi insan saglidi agisindan
buyuk bir dnem arz etmektedir. Bu nedenle nanopartiklllerin toksisitesinin tayin
edilmesinde hicre killtlir modelleri oldukga 6énemlidir.

Buna goére de bu calismanin amaci farkli metalik nanopartikillerin farkli hicre
kiltdr modellerinde toksisitesini inceleyerek, her nanopartikil i¢cin daha uygun hicre
kaltar modelinin belirenmesidir. Hedefe ulasmak igin bu ¢alismada ilk kez olarak metalik
nanopartikillerin gesitli hicreler (fare fibroblast hicreleri (L929), siinnet derisi hlcreleri
(HFF-1), meme kanser hicreleri (MCF-7), fare makrofaj hicreleri (J774) ve insan adipoz
dokusundan elde edilen mezenkimal kok hucreler (AD-MKH)) Uzerindeki etkisini
kiyaslamali olarak incelenecek ve incelenen bu hilcre hatlarinin hangi nanopartikdl igin
daha uygun oldugu belirlenecektir.

Proje kapsaminda metalik nanopartikdllerin hlicreler Uzerindeki toksik etkilerinin
belirlenmesi igin asagidaki parametreler incelenecektir:

e hicre canlilik testleri (Tripan mavisi ile boyama ve MTT),
mikroskobik gézlem (1sik mikroskopu ve invert mikroskop),
hicre proliferasyonu
immunfenotipleme (hicre akim sitometrisi),
histokimyasal teknikler ile kék hicre farklilasmalarini inceleme (Oil Red O,
Alizarin Red S ve Alamar Blue)
Bdylelikle hangi nanopartikilin toksisitesinin tayin etmek igin hangi hicre
kaltarinin daha uygun olacagdi tespit edilecek ve gelistirien bu model kullanilarak
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artnlerdeki nanopartikillerin toksik olmayan konsantrasyonlarinin énceden belirlnmesine
imkan saglayacaktir.

Bdylece projenin tamamlanmasi ile birlikte, nanopartikillerin toksisitesinin
belirlenmesinde in vitro hicre kultir modelinin gelistiriimesi sonucunda, glinimizde pek
¢ok drtinde yogun olarak kullanilan nanopartikillerin toksik olmayan konsantrasyonlarinin
tespit edilmesiyle, insan sagligi agisindan daha guvenilir Grtnlerin olusturulmasi
konusunda ulkemizde ve dinyada temel bir ¢alisma gerceklestiriimis olacaktir.

SUMMARY

Recent years, nano structured materials are used in variouse kinds of areas
such as drug, comsmetics, textile, dye, food industries and regenerative medicine and so,
the importance of nanobiotechnology increases day by day. However in some studies, it
is dediccated that some nanoparticles are quite toxic for each cells or tissues (2,3,4). It is
extremely important to detect the effects of nanoparticles in drug delivery system in
organism, interaction of the cosmetic product through the skin, inhalation of aerosolles in
industrial works, absorbtion of feed products by the gastrointestinal system and such
nanoparticle exposed subjections. Therefore, it takes a very significant importance to
determine the toxcity of these nanoparticles taken from such products and non toxic
consantrations should be analised and these non toxic consantrations should be used in
nanotechnological productions for health. So, it is very important to determine the toxicity
of nanoparticles in cell culture models. The aim of this project is investigation of various
metallic nanoparticles’ toxicity in different cell culture models, and determination the
suitable cell culture model for the nanoparticle species. For the target, for the first time in
this study, the effect of metallic nanoparticles on such cell lines (L929, HFF-1, MCF-7,
J774 and ADMSC) will be comparingly investigated and these cell lines will be choosen
as the suitable one for each nanoparticle.

These parameters will be applicated for the extent of this project:

cell viability tests (Tripan blue stainning and MTT assay)

microscopic observation (light and invert microscopy)

cell proliferation

immuphenotyping (flowcytometer)

investigation of stem cell differentiation histochemically (Oil Red O, Alizarin Red S
and Alamar Blue)

In this way, it will be determined the suitable cell culture model fort he
nanoparticle type on toxicity and this developped model will enable the non toxic
consantration of the nanoparticles for each product earlier. Thus, by completion of the
project, after development of cell culture model for nanoparticle toxicity, an important and
necessary study will be composed of more faithful products for our country and world.
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Proje No: 2011-07-04-YULAPO1

V'I_'UR_Ki_YE’_DE YETi$'I_'iRiLEN SOYA TOHUMLARINDA GDO (GENETIGI
DEGISTIRILMIS ORGANIZMA TARAMASI) VE GDO SAPTANAN TOHUMLARA
UYGULANAN GIDA PROSESLERININ KANTITATIF ANALIZE ETKISi

Dog. Dr. Sevil YUCEL
Yilksek Lisans Ogrencisi Alime Gil GONES

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bolimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2012-01-04

OZET

Son yillarda gelisen bilimsel g¢alismalarla beraber, dinyanin aglik sorununa ¢are
bulmasi igin tarim Urunlerinin genetigi degistirilerek daha ylksek verim elde edilmesi
amaclanmaktadir. Bu amac¢ dogrultusunda gelistirilen genetigi degistiriimis tarim
drtnlerinin basinda soya gelmektedir. Bitkinin, herbisitlere daha dayanikli olmasi, Grin
kalitesinin arttirilmasi gibi sebeplerle genetigi degdistiriimistir.

Soya uzak dogu Ulkelerinde gunluk diyetin bir parcasidir. Zengin protein ve
karbonhidrat igeridi ile beslenmede 6nemli bir yere sahiptir. Soya Urlnleri de cesitli
fonksiyonel 6zellikleri ile 6nem arz etmektedir, 6rnegdin, inek sitine alerjisi olanlar veya
vejetaryenler icin soya siti ile alternatif bir beslenme kaynagini olusturmaktadir.

Tarkiye soya ile yakin bir zamanda tanismistir. Bircok bdlgemizde soya
yetistiriimektedir. Ancak soya tliketimi konusunda halkimiz teredditler yasamaktadir. Turk
halki, haber kaynaklarindan elde edilen bilgi 1siginda soya ve dUrUnlerinin blyUk
¢ogunlugunun genetiginin degistirildigini disinmektedir. Bu ¢alismada Tlrkiye’ nin gesitli
boélgelerinde yetistirilen soya tohumlari toplanarak genetigi degistiriimis organizma (GDO)
taramasi yapilacaktir. Bununla beraber, GDO igeren bir tohum tlrtine rastlanmasi halinde
GDO miktar tayini yapilarak, endulstriyel gida proseslerine benzer proseslerden
gegcirilerek tekrar kantitatif analiz yapilacak, GDO miktarina proseslerin etkisi
arastirilacaktir.
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SUMMARY

In recent years, with growing scientific studies, to find a cure for the problem of
world hunger, genetically modified agricultural products is to obtain a higher yield. For this
purpose, developed genetically modified soybean crops are at the beginnig of. The plant
is genetically changed for reasons such as more resistant to herbicide, improving product
quality.

Soy bean is a part of daily diet for far eastern countries. It has an important place
because of rich in protein and carbohydrate content. With various functional properties of
soy products is of great importance, for example, soy milk is an alternative source of
nutrition for those to allergic to cow’s milk or vegetarians.

Turkey has recently met with soy beans that are grown in a lots of our region. But
turkish people suspects about soy bean, with the informaiton obtained from news
sources, consider that the vast majority of soy beans and soy products are genetically
modified. In this study, Turkey’s grown soy bean seeds collected from various parts of the
genetically modified organism (GMO) will be screening. Nevertheless, the type of GMO
seeds present will be ouantitative analysis, after the industrial food processes through
similar processes will be requantitative analysis, by the end, the amount of GMO impact
processes will be investigated.
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Proje No: 2011-07-04-YULAPO02
MIKRODALGA YONTEMI iLE MISIR YAGINDAN ENZIMATIK BiYODIZEL URETIMi

Dog. Dr. Sevil YUCEL
Yiiksek Lisans Ogrencisi Cem KESGIN

Kimya - Metalurji Fakdiltesi, Biyomihendislik Bélimdi

Baslangi¢ Tarihi: 2011-01-04 Bitis Tarihi: 2011-07-04

OZET

Yenilenebilir kaynaklardan yapilmis olmasi ve cevresel yararlarindan o6turd
biyodizel Uretimi, son zamanlarda daha yaygin hale gelmistir. Transesterifikasyon
reaksiyonu ile elde edilen biyodizel, ayrica non-toksik ve biyobozunur alternatif bir dizel
yakittir. Geleneksel metodla biyodizel Uretiminde, asit veya baz katalizéri kullanilarak
termal i1sitma ile yag asidi alkil esteri elde edilmektedir. Bu ¢alismada, geleneksel yolla
biyodizel Uretiminden farkli sekilde mikrodalga enerjisi 1sitma kaynagr olarak
kullanilacaktir.  Mikrodalga enerjisi, reaksiyonu hizlandinci ve ayirma iglemlerini
kolaylastirici avantajlariyla birlikte hizli, kontroli kolay bir reaksiyona olanak saglar.
Ayrica calismamizda geleneksel katalizorlerin haricinde biyolojik katalizér olarak
immobilize lipaz enzimi kullanilarak transesterlesme reaksiyonu gerceklestirilecektir.
Kararlilik, tekrar kullanilabilme, sirekli isletim imkani, reaksiyonun daha iyi kontrold,
yuksek saflik ve yilksek 0run doénusimid immobilize lipaz enzim kullaniminin
avantajlaridir. Bu calismada farkli proses sartlarinda, immobilize Lipozyme TL IM
(Thermomyces lanuginosus) enzimi kullanilarak metanol varliginda misir yagindan
mikrodalga ydntemi ile biyodizel sentezi(yad asidi metil esteri) yapilacaktir. incelenecek
degiskenler ise yag/metanol mol orani, reaksiyon sicakligi, reaksiyon suresi ve enzim
miktaridir. Bu calismadaki temel amag¢ mikrodalga yontemiyle enzimatik biyodizel
Uretiminin optimum reaksiyon kosullarini belirlemektir.
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SUMMARY

Biodiesel has become more attractive recently because of its environmental
benefits and made from renewable resources. It is also biodegradable and non-toxic an
alternative diesel fuel which can be produced through transesterification reaction. The
conventional method for producing biodiesel involvels acid and base catalysts to form
fatty acid alkyl esters by thermal heating. In this study, microwave energy will be used for
heating that is different from conventional production. The microwave energy offers a
fast, easy route reaction with the advantages of enhancing the reaction rate and
improving the separation process. Additionally in our study, immobilized lipase enzyme
will be used as a biological catalyst as distinct from traditional catalysts to occur
transesterification reaction. Stability, reusability, continuously operating facilities, better
control of the reaction, high purity and high yield conversion are advantages of
immobilized lipase enzyme usage. In this study, the enzymatic microwave assisted
biodiesel synthesis from corn oil and methanol using immobilised Lipozyme TL IM
(Thermomyces lanuginosus) was studied with different process conditions. The
investigated variables were oil/methanol molar ratio, reaction temperature, reaction time
and enzyme amount. The main purpose of this study was to obtain the optimum reaction
conditions for enzymatic biodiesel production by microwave method.
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Proje No: 2011-07-04-YULAPO3

RAFT YONTEMIYLE N-(2-HIDROKSIPROPIL) METAKRILAMID(HPMA)-
VINILPIRIDIN(VP) KOPOLIMERININ SENTEZi VE KARAKTERIZASYONU

Yrd. Dog. Dr. Sevil DINGER
Yilksek Lisans Ogrencisi Zeynep OZDEMIR

Kimya - Metalurji Fakdiltesi, Biyomihendislik Boélimdi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Projede amaclanan ilag veya DNA tasima potansiyel gosteren polimerlerin RAFT
yontemi ile sentezi ve karakterizasyondur. Son yillarda 6zellikle kanser gibi genetik
hastaliklarin tedavisi icin calisilan/uygulanmakta olan stratejilerden biri hlicrelere belli bir
tasiyici yardimiyla ilag veya genetik materyal aktarimidir.

Gen aktarimi igin viral veya nonviral vektorler kullaniimaktadir. Viral vektorler,
Ozellikle immunojenik etki gosterdiklerinden virls bazli olmayan molekillerden hazirlanan
nonviral vektorler ile calismalar ivme kazanmigtir. Viral olmayan molekiller arasinda en
yaygin olarak calisilani, pozitif yUkli polimerlerdir. Polimerik tasiyicilarin en 6énemli
avantajlart ucuz olmalari, kolayca modifiye edilebilir olmalari, immin yanit
olusturmamalari, ylksek miktarda DNA tasima kapasiteleridir. Diger taraftan, amfifilik
Ozellikte polimerik tasiyicilar 6zellikle hidrofobik ve toksik ilaglarin viicuda veriimesinde ve
hicrelere aktariimasinda etkin yontemler olarak karsimiza ¢ikmaktadir. Ancak, sentetik
polimerlerin polidispers karakteri in vivo deneylerde tekrarlanabilirli§i énemli oranda
dustrmekte ve yapi-fonksiyon iliskisinin dogru olarak incelenmesini engellemektedir. Bu
nedenle, monodisperse yakin dzellikte polimerlerden olusan tasiyicilarin eldesinde yeni
yontemlere ihtiyag¢ duyulmaktadir. Projede o6nerilen RAFT yoéntemi vinil esasli
monomerlerin kontrolll polimerizasyonuna imkan veren yeni bir ydntemdir. Bu yontemle
bircok farkli yapida (blok, gradient, graft, yildiz) polimer monodisperse yakin 6zellikte
sentezlenebilmekte ve polimerin a- ve w-uglarina fonksiyonel grup baglanabilmektedir.
Ayrica, nerdeyse tim vinil esasli monomerler bu yéntemde polimerlestirilebilmekte, bu
sayede polimer zinciri boyunca da fonksiyonel gruplar yerlestirilebilmektedir.

Proje  kapsaminda oncelikle  N-(2-hidroksipropil)metakrilamid ~ monomeri
sentezlenecek ardindan, poli(N-(2-hidroksipropil)metakrilamid)) poli(HPMA) homopolimeri
uygun RAFT ajani ile sentezlenecektir. Sonraki asamada, poli(4-vinilpiridin)-b- poli(N-(2-
hidroksipropil)metakrilamid)) (PVP-b-PHPMA) amfifilik blok kopolimeri secilen RAFT ajani
ile sentezlenecektir. Polimerizasyon sirasinda, baslatici/zincir transfer ajani ve
monomer/zincir transfer ajani oranlari degistirilerek, bu parametrelerin olusan driine ve
polimerizasyon kinetigine, polimerin molekul agirhdina etkisi incelenecektir. Elde edilen
polimerler FTIR ve NMR (veya elementel analiz) ydntemleri ile, yapi ve fonksiyonel grup,
Zeta Sizer ile boyut ve misel olusturma yetenegdi, GPC ile molekul agirligr ve dagilimi,
AFM ile sekil/boyut agisindan inceleneceklerdir.

Proje sonunda amfifilik Ozellikte, monodisperse yakin, kontrolli molekl
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agirhginda blok kopolimerler elde edilecektir. Bu polimerlerin amfifilik &zelliklerinden
dolayi ilag tasima, vinil gruplarinin kismi kuaternerlestirmesiyle de DNA tasima
potansiyeli oldugundan bunlarin mevcut tagiyicilar guzel bir alternatif olacaklari
disunulmektedir. Ayrica, polimerizasyon RAFT yontemi ile yapildigindan, polimer
Uzerinde secilen RAFT ajanina bagli olarak degisik fonksiyonel gruplarin bulunma
oalsihgi da Ozellikle uygulama kisminda gerekebilecek hedefleyici ajanlarin
yerlestiriimesine olanak saglayacaktir.

Proje gergeklestiginde elde edilecek tasiyicilarin yiksek oranda Uriine dénlisme
potansiyeli oldugundan, Ulke ekonomisine de ileriki dénemlerde katki saglayacagi
dustnUlmektedir. Ayrica, yapilmasi 6nerilen galismalarin hem bilimsel etkinliklerde hem
de SCl’e giren dergilerde yayinlanma potansiyeli bulundugundan, bilime de katkisi blyuk
olacaktir. 12 ay olarak 6nerilen proje c¢alismasi bir ylksek lisans 06grencisinin tez
konusudur.
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SUMMARY

This project aims the preparation of polymers for drug and gene delivery by RAFT
method. Recently, one of the most common strategy to for the treatment of especially
genetic diseases, such as cancer, is to deliver drugs or genetic materials into the cells by
using a certain carrier.

Both viral and nonviral vectors can be used for gene transfer. Studies with
nonviral vectors have gained acceleration in particularly due to immunologic effect of viral
vectors. Positively charged polymers are the most widely studied member of nonviral
family. Being cheap, being able to be modified, not to display any immune response and
having great capacity for carrying large amount of DNA are the most important
advantages of polymeric carriers. Also, amphiphilic polymeric carriers come out as an
effective method for the delivery of especially hydrophobic and toxic drugs to the body
and cells. However, probable polydispersity of synthetic polymers significantly reduces
reproducibility of in vivo experiments and hampers accurate analysis of structure-function
correlation. Therefore, new methods are required to obtain polymeric carriers having
monodisperse character. The RAFT method proposed in this project is a new method to
enable controlled polymerization of vinyl based monomers. A lot of different structures
(block, gradient, graft, star) of polymers with properties close to monodispersity may be
synthesized and functional groups can be bonded to a- and w- ends of polymers with this
method. Besides, practically all vinyl based monomers may be polymerized by this
method so that functional groups may take place along the polymeric chain.

Here, N-(2-hydroxypropyl)methacrylamide monomer will be synthesized firstly,
then poly(N-(2-hydroxypropyl)methacrylamide), poly(HPMA), homopolymer will be
synthesized with suitable RAFT agent. In the next stage, amphiphilic copolymer of poly(4-
vinylpyridine)-block-poly(N-(2-hydroxypropyl)methacrylamide) (PVP-b-PHPMA) will be
synthesized by using selected RAFT agent. During the polymerization, initiator/chain
transfer agent ratio and monomer/chain transfer agent ratio will be changed and effects of
these parameters on product, polymerization kinetics and polymer molecular weight will
be investigated. Obtained polymers will be examined with FTIR and NMR (or elemental
analysis) for structure and functional group characterization, with Zetasizer for size
analysis and micelle formation ability, with GPC for molecular weight and distribution
analysis and with AFM for shape/size analysis.

At the end of the project, amphiphilic, nearly monodisperse, in controlled
molecular weight block copolymers will be obtained. These polymers are thought as a
good alternative to the current carriers since they have a great potential for carrying drug
due to amphiphilic properties and delivering DNA through the partial quaternization of the
vinyl groups. In addition, using the RAFT method in polymerization gives the probability of
functional groups on the polymer depending on the chosen RAFT agent, allowing the
placement of targeting agents which may be required in application of carrier.

When the project is accomplished, obtained carriers are thought to have a
positive contribution to the our country in economical manner for future, since they have a
great potential to transform into the product. Furthermore, proposed study will have great
potential to be published in journals indexed in SCI.

This project, which is proposed for a period of 12 months, is a thesis study of a
master student.
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Proje No: 2011-08-02-KAP01

ISTANBUL’DAKI BIR KISIM OSMANLI I\_IIiMARi E_S!ERLERiNDE DEKORATIF
UNSURLARIN ESTETIK ANALIZI (CINI-KALEMISI-AHSAP-TAS-MERMER
DESENLERI-HAT KOMPOZISYONLARI)

Prof. ilhan OZKEGECI
Ars. Gér. Burcu BOCEKLER, Ars. Gér. Ozan YAVUZ

Sanat ve Tasarim Fakliltesi, Sanat Bolimii

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-09-05

OZET

Bu proje , fotograf destekli bir analiz ve estetik yorum projesidir. Basta Vakiflar
Genel Md.lGgu olmak Gzere pek ¢ok kurum ve kurulus tarafindan mimari yapilar bu gine
kadar detayli ve titiz bir sekilde cizimlerle incelenmistir. Fotograflama ve katalog
konusunda degisik uygulamalar gerceklesmistir. Periyodik kultir ve sanat dergileri, Kultar
Bakanh@! yayinlari, Istanbul Blylksehir Belediyesi ve diger baska kuruluglar da kitap
veya katalog tarzi yayinlarla konuya ¢esitli gérsel yaklasimlarda bulunmuslardir.

Osmanl Devletinde Kanuni Sultan Sileyman déneminin butlin noktalarda zirveyi
temsil ettigi distintimektedir. Ulkenin bu sinirlarinin Avrupa iclerine kadar uzandidi bu
devrede devletin kulttr politikalari sanat zevkinin de bilingli bir dagihmda olmasini tevlid
eder. Mimarlikta Sinan’in geldigi noktada ortaya koyduklarinin buglin bile uzmanlarinca
anlasilmasi olduk¢a zordur. Sadece mimarliktaki maharet dedil ayni zamanda
dekorasyonda hattin ve cesitli dallariyla bezemenin gdstermis oldudu estetik gelisim
fevkalade verimli ve zengindir.

Ne var ki genel bir perspektiften bakilacak olursa Turk sanatinin, 6zelde Osmanli
sanatinin temel kurgu unsurlari, motif ve tasarim acgisindan yeterli bir bicimde
incelenebilmis degildir. Buglne kadar yapilan makale, kitap gibi belki yuzlerce g¢alisma
olmasina ve bu calismalarin birgok acidan konuya i1gik tutmalarina ragmen tamamlayici,
cevreden merkeze ulagsan koklu calismalar henliz gergeklesmemistir. Bu proje ¢alismasi
elbette engine bir derya gibi olan Tlrk sanatini butindyle tanimaya yetmeyecektir. Ancak
farkli anlayiglarla yaklasimin elde edilecek conuglarin basarisina 6nemli katkilar
saglayacagi da aciktir.

Mimari yapilarin dig gérunlgleriyle baslayan senaryo, i¢ mekanlarin genis alan
gérantumleriyle devam eder. Bu projede fotograf teknigi ile resimlenen unsurlar daha
sonra analitik degerlendirmeye tabi tutacaktir. Bu suretle dekoratif unsurlarin; bitkisel
susleme, motif, kurgu, tasarim, desen-yuzey iligkisi tartismaya acilacaktir. Belli tasnife
ugrayan bu malzeme estetik bigimleme ve yorumlamaya acilimis olacaktir.
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SUMMARY

This project is an analysis and aesthetic evaluation project which is supported by
photography. The architectural buildings have been examined by various institutions and
organizations such as General Directorate Of Foundations. A variety of applications are
realized in the area of photography and cataloging. Periodicals on culture and art,
magazines, publications of Ministry of Culture, Istanbul Metropolitan Municipality and
other organizations other publications approached to this subject in various visual forms.

Suleiman the Magnificent of the Ottoman Empire is considered as the peak point
in all areas. The period which the borders of the country have extended into the Europe,
represents that cultural policies and art of the state were established consciously. Even
today, experts point out where Sinan has achieved in Architecture. Not only in
architecture but also the dexterity and aesthetic development in the area of decoration
and calligraphy has demonstrated exceptionally productive and rich forms.

As a matter of perspective, however, the basic elements of Turkish art in terms of
design motifs is not adequately examined. Despite the amount of published material, the
subject is not fully examined. This project, of course will not be sufficient to fully recognize
Turkish art. However, important contributions and different insights will be obtained from
this approach.

The scenario starting with the external appearance of architectural structures,
continues with the wide-area views of the interior. In this project, the elements illustrated
with photographic techniques will be evaluated analytically. In this way, decorative
elements; floral decoration, motifs, editing, design, pattern-surface relationship will be
discussed. This material will have been subjected to certain aesthetic formatting and
interpretation.
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Proje No: 2011-09-01-YULAPO1

ILKOGRETIM OKULU OGRETMENLERININ ORGUTSEL GUVEN DUZEYINE iLiSKIN
ALGILARI (KUGUKGEKMECE ORNEGI)

Prof. Dr. Ali ilker GUMU$EL| _
Yilksek Lisans Ogrencisi Ozlem BILGIC

Egitim Fakdltesi, Egitim Bilimleri BélimU

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Bu calismanin amaci, orgutsel glven konusunda ilkégretim okullarindaki
ogretmenlerin  goruslerini  belirlemek ve bu goérusleri cesitli degiskenler agisindan
incelemektir. Tarama modelindeki arastirmanin verileri Yilmaz (2006) tarafindan
gelistirilen “Orgltsel Glven Olgegdi” ile toplanacaktir. Arastirmanin galisma grubu
istanbul’'un Kiigiikgekmece ilgesindeki 24 ilkogretim okulunda gérev yapan 798
6gretmenden olusmaktadir.

SUMMARY

The aim of this study is to determine the teachers’ perceptions of organizational
trust in primary schools and examine these perceptions in terms of various variables.
Data of the research, which is a general survey model, will be gathered by
“Organizational Trust Scale” developed by Yilmaz (2006). Study group of the research
consists of 798 teachers who work in 24 different primary schools in Klglk¢cekmece
district of istanbul.
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Proje No: 2011-09-01-YULAPO02

OKUL MUDURLERI, OGRETMENLER VE (")Cv-.:-R_ETI\_IIEN ADAYLARININ ETKILI
OGRETMEN NITELIKLERINE iLISKIiN ALGILARI

Prof. Dr. Ali ilker GUMU_§ELi
Yiksek Lisans Ogrencisi T. Olcay Ozdemir Serbet

Egitim Fakdltesi, Egitim Bilimleri B6limUi

Baslangi¢ Tarihi: 2011-05-02 Bitis Tarihi: 2012-05-02

OZET

Bu arastirmanin amaci okul yoneticileri, 6gretmenler ve 6gretmen adaylarinin
algilarina gore, 6grenci basarisi Uzerinde etkili olan 6gretmen niteliklerini belirlemektir. Bu
amaglara ulasmak igin,istanbul'un farkl ilgelerinde yer alan okullardan égretmenler, okul
yoneticileri ve d6gretmen adayi olan Universite ddrencileri 6rnekleme olarak alinacaktir.
Arastirmada, William (2010)'in “Ogretmenlerin ve okul yéneticilerinin etkili égretmen
niteliklerine iligikin algilar” adli envanteri dlgme araci olarak kullanilacaktir.

SUMMARY

This study aims to reveal that school principles, teachers and teacher candidates'
perceptions about the qualities of effective teachers. Moreover, this researcher hopes to
see the difference whether those perceptions are affected by some demographic
factors.For this purpose, school administrators, teachers, and teacher candidates from
the universities will be taken as the sample. In this study, the instrument developed by
William (2010) named “Administrator and teacher perceptions of the qualities of effective
teachers” will be used to collect data.
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Proje No: 2011-09-03-KAP01

OGRENME YONETIM SISTEMLERI VE MOBIL TABLET ARAGLAR KULLANILARAK
KLASIK DUZ ANLATIM YONTEMi ILE iSLENEN DERSLERIN ETKINLIGININ
ARTTIRILMASI

Dog. Dr. ilhan VARANK
Yrd. Dog. Dr. Tuncay SEVINDIK, Yrd. Dog. Dr. Serhat Bahadir KERT, Ars. Gor. Zeynep
GECU

Egitim Fakiiltesi, Bilgisayar ve Ogretim Tekn. Egitimi BSIimi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2012-12-03

OZET

Tasinabilir tablet bilgisayarlarin yayginlagsmasi ve farkli teknolojiler (Kablosuz,
3G, EDGE vb.) ile sirekli internete baglanabilmeleri, 6drenme amaclh olarak
kullanilabilmeleri potansiyelini ortaya c¢ikartmiglardir. Her ne kadar mobil teknolojiler
(tasinabilir bilgisayarlar, tablet PC ler, mobil telefonlar vb.) asenkron égrenme ortamlari
icin uygun olarak gorilse de, sunuma dayali klasik derslerde de bu aracglar 6grencilerin
derse aktif olarak katilmalarini ve bu aktifligi ders boyunca devam ettirmelerini
saglayacak bir potansiyele sahiptir.

Bu ¢alismada, Moodle Ogrenme Yénetim Sistemi ile tablet PC uygulamalar
birlestirilerek, klasik diz anlatim metoduyla islenen derslerde kullanilacaktir. Bu
arastirmada bitin egitim fakiiltelerinde dgrencilerine servis dersi olarak verilen Ogretim
teknolojileri ve Materyal Tasarimi dersi, Moodle 6grenme yoOnetim sistemi destegi ve
tablet PC uygulamalari ile yeniden tasarlanip, uygulanacaktir.

Bu ¢alismanin sonucunda, égrencilerin derste kazandiklari beceriler ile alakal 6z
yeterlilik algilarinin, derse karsi motivasyonlarinin gelisip gelismedigi arastirilacak ve nitel
yontemler kullanilarak dgrencilerin ders hakkindaki gérisleri degerlendirilecektir.

SUMMARY

Mobile tablet PCs with internet connection (wireless, 3G, EDGE etc.) bring new
potentials for educational applications. Although, mobile technologies are considered for
asynchronous educational applications they potentially provide means for continuous
student participation in courses where classical lecture methods were used.

In this study, moodle learning management systems and tablet PC applications
will be combined and used in classical lecture method courses. Educational Technologies
and Material Development course, a mandatory service course for all faculty of education
students, will be redeveloped by using Moodle learning management system and tabled
PC applications.

As a result of this study, students’ self efficacy perceptions relevant to skills that
will be acquired through courses and motivation towards the course will be researched.
Also by using qualitative methods, students' opinions about the course will be assessed.
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Proje No: 2011-10-01-KAP01

ALTI (6) SERBESTLIK DERECELi GEMi HAREKETLERININ DENEYSEL VE SAYISAL
OLARAK INCELENMESI

Yrd. Dog. Dr. Seyfettin BAYRAKTAR
Ars. Goér. Ozgir DEMIR, Ars. Goér. Yavuz Hakan OZDEMIR

Gemi Ingaati ve Denizcilik Fakiiltesi, Gemi Insaati ve Gemi Makineleri Miihendisligi
Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2012-09-05

OZET

Gunumuzde ekonomik agidan daha verimli ve daha c¢evreci gemiler inga
edilebilmesi icin tekne formunun amaca yonelik bicimde optimize edilmesi baslangi¢
dizayn evresinde yapilabilmekte olup bu asamada tekne direng bilesenleri tespit edilerek
hidrodinamik &zelliklerin optimizasyonu yapilmaktadir. Tekne direncinin tespit edilmesi ve
teknenin diger hidrodinamik &zellikleri hakkinda bilgi sahibi olmak amaciyla deneysel
calismalarla beraber, son zamanlarda deneysel calismalara alternatif olarak gérilen,
deneysel galismalari destekleyen ve onlardan yararlanan sayisal modelleme teknikleri de
kullaniimaktadir.

Dizayn isleminin baglangicinda istenen gereklilikler i1siginda tekne alt ve ust
formlan tasarlanir. Bu asamadaki en Onemli amaclardan biri sevk gerekliliklerini
saglayacak gu¢ performansini tahmin edebilmektir. Daha dnceleri gemiye ait direng ve
glc gereklilikleri hesabi benzer gemilerden elde edilen basit ampirik formdllere
dayanmaktaydi. Zamanla dizayn islemindeki gelismelere paralel olarak c¢ekme
tanklarinda gerceklestirilen model deneylerine dayali daha dogru ve guvenilir hesap
yontemleri elde edilmistir. Cekme tanklarinda gerceklestiriien model deneyleri pahali ve
zaman alici olduklarindan 6zellikle optimizasyon gerektiren parametrik ¢calismalarda hizl
ve ekonomik olarak calismaya imkan veren hesaplamali akiskanlar dinamigi (HAD)
teknikleri tercih edilmektedir. Ginuimuzde gelismis sayisal yontemler ve ylksek kapasiteli
ve hizl bilgisayarlar yardimiyla diren¢ hesaplari sayisal olarak yapilabilmektedir. Genel
amagli oldugu kadar belirli galisma alanlarina hitap eden yazilimlarin varligi ile beraber
HAD ulkemizde ve dinyada oldukga yaygin olarak kullaniimaktadir.

Bununla beraber, gelisen bilgi teknolojilerine ragmen gemi ingaatinda direng
hesaplarinin  HAD teknikleri ile yapilmasi hala dogruluklarinin kanitlanmasini
gerektirmektedir. Bu nedenle belirli bir galisma igin klasik ydntemlerden biri olan model
deney calismalar yapilmaya devam etmektedir. Bdylece deneysel verilerle sayisal
calismalardan elde edilen sonuglar karsilastiriimakta ve HAD tekniginde kullanilan
calisma bdlgesi, ag yapisi ve sayisi, kullanilan turbdlans modeli, tercih edilen sayisal
yontemlerdeki katsayilar, ¢6zim teknigi vb. dediskenler kontrol edilmektedir. HAD ile elde
edilen sonuclarin deneysel verilerle dogrulanmasindan sonra parametrik ¢alismalara
gecilmesi konun uzmanlari tarafindan énerilmektedir.

Bu bilgiler 1s1ginda bu projede asagidaki adimlarin takip edilerek gemi Ust ve alt
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yapilarindaki direng bilesenlerinin degerleri ve gerekli sevk glicl hesaplanarak geminin
cesitli hava ve deniz gartlarindaki davranislar incelenecektir. Bunun icin geminin alti (6)
serbestlik dereceli hareketi goz dnine alinarak en gercekgi ortam sartlarinda gemi Ust ve
alt yapilarinin formlari, direng degerleri, tekne ve Ust yapi etrafindaki akis alanlari
aragtirilacaktir. Parametrik bir calisma gerektirdiginden bu projenin ilk asamasi olan on
tasarimdan elde edilen gesitli gemi formlarina uygun modeller Uretilerek bunlar ¢gekme
tankinda cekilecek, tekne diren¢ degerleri bulunacak, bas-ki¢, dalip-¢cikma ve yalpa
hareketlerine ait diren¢g degerleri elde edilecektir. HAD analizlerinde oldukg¢a yaygin bir
sekilde tercih edilen Fluent ve Star CCM+ gibi yazilimlar vasitasiyla gemi Ust ve alt
yapilari modellenip analiz edilecek ve elde edilen sonuglar deneysel verilerle mukayese
edilecektir.

SUMMARY

Hull form optimization could be done in the initial design stage to build more
economically efficient and environment-friendly ships nowadays. Hull resistance
components are also determined to optimize hydrodynamic characteristics at that stage.
In addition to experimental works to identify hull resistance and hull other hydrodynamic
attributes, computational modeling techniques that are accepted as alternative methods
to the experiments are also used. At the initial design stage, the forms of hull and
superstructures are planned to satisfy the requirements. The most striking goal at this
level is to predict power performance for the shipping requirements. Ship resistance and
power requirements calculations were performed by means of the data obtained from the
similar ships. Developments in the design process lead to appear correct and trustworthy
calculation techniques. On the other hand, model experiments performed in the towing
tanks are time consuming and expensive so it cannot be preferred especially in the
parametric works. Due to this reason, computational fluid dynamics (CFD) techniques
have been developed to work faster and more economically. Todays, resistance
calculations could be done computationally by means of developed computational
methods with the fastest and higher capacity computers. Besides, with the general-
purpose and specific programs CFD has been used widely in our country and the
worldwide. in spite of developing information technologies, resistance calculations with
CFD techniques in shipbuilding still requires the validation to show the robustness. That
is why towing tank experiments have still been doing as conventional methods. By using
towing tank experiments, experimental results and computational data would be
compared and working domain, mesh structure and number, used turbulence model,
chosen coefficients, solution techniques etc. can be controlled. It is advised to do
parametric studies after validation with experimental and computational results. in the
light of this information, steps written below will be followed to investigate the value of the
resistance components of the hull and superstructure and required driving force for
different weather and sea conditions. The treatment of the ship under aforementioned
condition is also taken into consideration. Ship superstructure and hull form investigation,
resistance values, flow around hull, etc. are going to be investigated in realistic ambient
conditions by means of six-degree-of-freedom (6-DOF) movement. Since it requires
parametric works the first stage of the present project is to obtain the appropriate form
obtained from the initial design process and then hull resistance value in case of pitching,
heaving, and rolling movements. Hull and superstructure of the ship are going to be
modeled with Fluent and STAR CCM+ and obtained data will be compared with towing
tank experimental results.
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GEMILERDE DUMEN DONANIMININ ISI DEGISTIRICi OLARAK KULLANILMASINA
YONELIK DUMEN TASARIMI VE OPTIMiZASYONU

_ Dog. Dr. Yasin UST
Dog. Dr. Fahri CELIK, Ars. Gor. Bekir SENER, Ars. Gor. Anmet YURTSEVEN,
Ars. Gor. Kaan UNLUGENCOGLU

Gemi Ingaati ve Denizcilik Fakiiltesi, Gemi Insaati ve Gemi Makineleri Miihendisligi
Bolimdi

Baslangi¢ Tarihi: 2011-09-05 Bitis Tarihi: 2013-03-05

OZET

Gunumuzde gemilerde bir cok 1si kaynagi ve isi ihtiyaci bulunan yerler
mevcuttur. Ozellikle ana makina sogjutmasinda, yaJ devresi sogutmasinda, balikg
teknelerinde  depolarin  sogutulmasinda ve yasam mabhali 1sitma/sogutma
uygulamalarinda gevreyle sik olarak is1 aligverisi yapmak gerekmektedir. Gemilerde 1si
alisverisi igin genellikle gevre olarak deniz kullaniimaktadir. Bu 1sI aligveris islemleri deniz
suyunun bir 1sI degistiriciden geciriimesiyle saglanmaktadir. Deniz suyunun 1si degistirici
icerisinden gecirilmesi igin bir pompa vasitasiyla gl¢ harcanmaktadir. Isi degistiricinin
gemi icerisinde yer almasi nedeniyle hacim kaybi meydana gelmektedir. Isi degistiricileri
deniz suyunda bulunan gerek mineral gerekse deniz canlilari nedeniyle kirlenmekte,
bakim — tutum sureleri olduk¢a kisalmaktadir. Isi degigstiricilerde genellikle galvanizli
pazlanmaz c¢elik borular kullaniimaktadir. Bu durum maliyetleri oldukg¢a yukarilara
cekmektedir.

Bu calismada i1si aligveris kaynadi yine deniz olarak secilecek fakat etrafinda

zorlamali bir akig olusmasi nedeniyle gemi arkasindaki dimen isi degistirici olarak
tasarlanacaktir.
Yapilacak olan bu ¢alismada dncelikle belirli bir gemi tipi secilip dimen modellenecektir.
Bu modeller hesaplamall akigkanlar dinamidi metodlariyla akis ydénunden, ve sl
dagilimlar yéninden analiz edilecektir. Farkli modellerin analizleri sonucu eldeki veriler
Isiginda modeller dederlendirilecektir. Yapilan optimizasyonlar sonucu en hibrit dimenin
elde edilmesi hedeflenmektedir.
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SUMMARY

Nowadays, many heat sources and field that need heat exist in ships.
Particularly exchanging heat is usually required for main engine cooling, lubrication
cooling, store cooling in fishing vessels and air conditioning in accommodations. Sea
water is commonly used as environment to exchange heat in the ships. This exchanging
heat process is obtained to pass through a heat exchanger. For the sea water’s way that
passing through in heat exchanger, a pump consume power. The volume loss is occurred
because of heat exchanger existing in ship. Heat exchanger is getting dirty due to both
minerals and netrons, its maintenance is often required. In the heat exchanger,
galvanized stainless steel pipes are generally used. In this situation the costs is
increasingly rised.

In this study as heat exchanging sources, sea water is selected but rudder is
designed as heat exchanger in aft of ship due to occurring forced flow.

In this working study, firstly by choosing a specific type of ship, rudder is
modeled. This models are analysed by compututional fluid dynamics methods about flow
direction and thermal distribution. At the end of analyses of various models , the models
will be evaluated in the light of this datas it is aimed to obtain most hybrid rudder at the
end of the optimizations that was carried out.
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OZET

Motorlu tasitlarin dinya Gzerindeki kullanimi ve Uretimi, ulastirma politikalarina,
sosyo-ekonomik duruma ve diger bir¢ok sartlara ragmen artmaktadir. Bu artisla beraber
motorlu tasitlarin petrol tiketimindeki payl artmakta, dolayisiyla egzoz emisyonlarinin
neden oldugu kirlilik ve insanlar Uzerindeki zararh etkileri her gegen gin daha da blyik
boyutlara ulagsmaktadir. Bu nedenle igten yanmali motorlardan ¢evreye salinan zararli
emisyonlarin azaltilmasi konusunda Avrupa Birligi ve ABD’ de yUrirlige giren kati yasal
dizenlemeler, otomotiv Ureticilerini egzoz kaynakli kirletici bilesenlerin azaltiimasi
konusunda onlem almaya zorlamaktadir. Dolayisiyla, Uretici firmalar bir taraftan
emisyonlarin azaltiimasi konusunda dnlemler alirken diger taraftan rekabet edebilirlik
acisindan motor performansinda artis ve yakit sarfiyatinda iyilestirmeler saglayacak
teknolojileri de gelistirmek zorunda kalmaktadirlar. Dizel motorlari Avrupa Birligi Emisyon
Standartlarina gére Avrupa Birliginde dolasima c¢ikan dizel araglarinda NOx Ust limiti
1992 yilinda 8.0 g/kWh iken 2008 yilinda yurlrlige giren Euro V standartlarinda NOx
ust limiti 2.0 g/kWh ‘ e kadar dusmustur. 2013 yilinda yururlide girecek olan Euro VI
standartlarinda NOx limiti 0.4 g/kWh ‘ kadar disurilmesi planlanmaktadir. Buda yaklasik
20 yillk zaman zarfinda NOx emisyonunun Ust limitinde 20 kat azalmayi beraberinde
getirmektedir. Bu amagla dizel araglardan kaynaklanan NOx emisyonlarinin, yasal
dizenlemelerin  6ngdrdigl seviyelere c¢ekilebilmesi icin yeni kontrol ydntemlerine
gereksinim duyulmaktadir.

Son zamanlarda dizel motorlardan kaynaklanan NOx emisyonunun azaltilmasi
icin yapilan galismalar U¢ temel baglik altinda toplanmaktadir. Bunlar yanma éncesinde
emisyon kontroll, yanma esnasinda termodinamiksel olaylarin kontroli ve NOXx
emisyonlarinin egzoz strogunda atmosfere atildigi sure¢ igersinde alinan Onlemleri
kapsamaktadir. Literatirde NOx emisyonlarinin azaltiimasi, performans ve verimin
artinlmasi icin dnerilen yoéntemlerden birisi de dizel motorlarina Miller ¢evrimi
uygulamaktir. Miller gevrimi emme periyodu esnasinda piston AON ya ulasmadan énce
veya standart motora gére AON'dan ¢ok daha sonra kapatilarak sikistirma oraninin
genisleme oranina gére duslrllmesi esasina dayanir. Bu islemle maksimum yanma
sicakligi dusurilerek NOx emisyonlarinin standart degerin altina dusurdlmesi mimkadn
olmaktadir. Bu etkisinden dolayi orta devirli gemi dizel motorlarinda NOx emisyonlarini
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asaglya ¢cekmek icin Miller ¢evrimi uygulanmaya baglanmistir.

Bu projede, NOx emisyonlarini standartlarin 6ngérdidi emisyon limitlerinin
seviyesine indirmek icin standart dizel motorunu Miller Cevrimine gbre calisir hale
getirdikten sonra, NOx emisyon oranlarina ve motor performansina etkileri deneysel
olarak arastirilacak ve elde edilen NOx emisyonlarindaki degisimler standart motor
verileri ile karsilastirilacaktir. Calisma sonucunda performans ve emisyonlar agisindan
optimum g¢alisma sartlari belirlenecektir.

SUMMARY

Despite policies, socio-economic situation and many other conditions, the
production and use of motor vehicles and ships in the world is increasing, In spite of this
increase, the rate of oil consumption of motor vehicles is increasing, Fort his reason the
pollution caused by exhaust emissions and harmful effects on people is growing bigger
day by day. In order to reduce harmful emissions causing internal combustion engines,
the European Union and the United States' strict legal regulations forces to the
automotive manufacturers to reduce pollution of the exhaust gases. According to the
European Union Emission Standards, circulating diesel vehicles within the European
Union in 1992, while the upper limit NOx of diesel vehicles is 8.0 g / kWh, the EURO V
regulations which were valid from 2008 , maximum allowable values of NOx has
decreased up to 2.0 g / kWh. The regulations of EURO 6 which will be acted from 2013,
the NOx limit is planned to reduction until 0.4 g / kWh .The upper limit for NOx will be
reduced at 20 times about twenty-year period. . Therefore, new control methods are
needed to be developed in order to reduce the emissions from diesel vehicles to the
levels required by 'Legal Regulations'.

Recently , the studies are grouped under three main headings for reducing. NOx
emissions from diesel engines,. They are pre-combustion emission control, combustion
control of events during the thermodynamical and precaution for releasing NOx emissions
in the atmosphere at exhaust stroke. Miller cycle is applied to diesel engines for
improving performance and reduction of NOx emissions of diesel engines. There are two
versions of Miller Cycle. One of the first is the intake valve is closed before bottom dead
center (BDC). The other one is the intake valve is closed after bottom dead center (BDC)
compared to standart engines, so that the miller cycle has an expansion ratio greater
than the compression ratio. The Miller cycle has also been proposed as a means of
reducing harmful NOx emissions while maintaining a high engine efficiency, by reducing
the engine compression ratio and thereby also peak in-cylinder gas temperatures and
pressures. The miller cycle are started to apply the medium speed marine engines for
reducing NOx emissions.

The miller cycle will be applied at single-cylinder diesel engine in this project.
Miller cycle diesel engine will analyze experimentally for NOx emission rates and the
effects on engine performance and changes in NOx emissions will be compared with
standard engine data.As a result, the optimum working conditions will be determined
about engine performance and NOx emissions.
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OZET

Egzoz emisyonlarinin insanlar ve ¢evre Uzerinde pek ¢ok zararh etkileri
goérilmektedir. Bu nedenle gunimiz kara ve deniz vasitalarinda kullanilan dizel
motorlarindan salinan emisyonlari asamali olarak sinirlandiriimaktadir. Gemi kaynakli
kirleticilerin sinir degerlerini belireyen MARPOL’Un (International Convention for the
Prevention of Pollution from Ships) Ek VI Belgesinde 1 Ocak 2000 tarihinden sonra insa
edilen makine devir sayisi n<130 d/d olan gemilerin NOx limiti 17,0 g/kWh (Tier |) olarak
belirenmisken bu deger 2011 tarihinden itibaren 14,36 g/kWh’a (Tier Il) cekilmigtir. 2016
yilindan sonra yururlige girecek olan Tier lll dizenlemesinde ise sahile yakin belirli
alanlarda galisacak gemiler icin NOx emisyonlarinin sinir degeri Tier | dizenlemesinde
ongortlen NOx degerinin %80 oraninda azaltiimasini 6ngérmektedir. Belirlenen alanlarin
disinda ise Tier Il dizenlemesi aynen devam edecektir. 2000 6ncesi insa edilen
gemilerde ise Tier | dizenlemeleri devreye sokulacaktir. Dolayisiyla, gemi kaynakli NOx
emisyonlarinin ‘Duzenlemelerin 6ngordudl seviyelere c¢ekilebilmesi icin yeni kontrol
yontemlerinin gelistiriimesine ihtiyac vardir.

Son zamanlarda egzoz bacasindan gevreye salinan NOx harici bilesenlerin de
azaltiimasi 6énem arz etmektedir. Emisyon Kontrol alanlarinda halen uygulanan kakurt
emisyon degerleri %1.5(15.000) dan%1 (10.000ppm) ¢ekilerek 1Mart 2010 dan itibaren
uygulanmaya baslayacaktir. Kiresel uygulamada halen %4.5 (45.000ppm) olan oran %3
(30000ppm) dusulrtlecek ve 1 Ocak 2012 den itibaren yirlrlige girecektir. Emisyon
kontrol alanlarinda ise bu oran 1 Ocak 2015 tarihinden sonra%0.10 (1000ppm) olacaktir.
Klresel uygulamada yakit igerisindeki kukirt miktari 1 Ocak 2020 den itibaren % 0.5
(5000ppm) olacaktir. Tierlll uygulamasi yurirlige girdiginde emisyonlarla ilgili 6zellikle
Ozel alanlarda kati kurallarin devreye girecegdi gértlmektedir. Bu kapsamda bogazlar ve i¢
su yollari gibi dar alanlarda 6zellikle SOx, CO, HC ve CO2 emisyonlarinin standart dizel
yakitiyla calisan dizel motorlarinin asagisina c¢ekilebilmesi igin dizel yakitinin bitkisel
yaglardan elde dilen biyodizel ile karistirilarak yakilmasi s6z konusudur. 10.Ulastirma
Sura kararlari arasinda i¢ sularda seyreden gemilerde biyodizel karigimlarinin kullanimi
tavsiye edilmektedir.

Biyodizel kullanimi pek cok kirletici emisyonda azalma meydana getirse de, NOx
emisyonlari Uzerinde tam tersi bir etkiye sahiptir. NOx olusumunun ana nedeni yuksek
sicakliklardir. Biyodizel yakitlarin standart dizel yakita oranla daha fazla O, icermesi
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sebebiyle yiksek silindir i¢i sicakliklarinda oksijen azot ile tepkimeye girmekte ve NOXx i
olusumunu hizlandirmaktadir. Biyodizel karisiminin  kullanimi  durumunda NOx
emsiyonlarinin da control altinda tutulmasi gerekmektedir.

NOx emisyonunu azaltmanin ana mekanizmasi yanma odasi sicakliginin
disurdlmesine dayanir. Ancak NOx emisyonunun azaltiimasi ydnunde yapilan
iyilestirmeler yanma odasinda olusan is emisyonlarini olumsuz etkilemektedir. Disen
yanma odas! sicakligi oksidasyon hizini azalttigindan NOx emisyonu dugerken is
emisyonu bir miktar artar. Bu durumda NOXx, is emisyonu ve yakit sarfiyati arasinda
optimal bir noktanin bulunmasi gerekir.

NOx emisyonlarinin azaltiimasi i¢in uygulanan yontemler: SCR (Selective
Catalytic Reduction), sicak ve soguk EGR, plskirtme avansinin azaltiimasi, su-yakit
emdulsiyonu, dogrudan veya emme manifolduna su puskirtme sayilabilir. Kati emisyon
sinirlarina ulagabilmek icin ginimuzde dzellikle gemilerde emme manifolduna ve yanma
odasina direk su puskirtme yontemleri yayginlasmaya baglamistir.

Literatliirde biyodizel kullanan bir dizel motoru igin, emme periyodunda buhar
enjeksiyonunun NOx emisyonu ve performans parametreleri lzerine etkilerine dair
herhangi bir calismaya rastlanmamistir. Bu yonlyle c¢alisma bir ilk niteligi tagimaktadir.
Calismanin diger bir orijinal tarafi deneylerin ¢cok sayida biyodizelle yapilarak farkli
Ozellikteki bitkisel kdkenli yakitlarin uygulanabilirliginin de aragstirilacak olmasidir.

Bu calismada, dizel motorlarinda NOx emisyonlarinin azaltimasi amaciyla
emme periyodunda buhar puaskirtme yontemi kullanilacaktir. Buhar, egzoz devresi
Uzerine baglanacak 06zel olarak tasarlanmis bir Isi esanjérinden elde edilecektir.
Emme zamanlarinda puskurtilecek buhar miktarlari, gelistirilecek bilgisayar programi
sayesinde her devir ve yukte motora gonderilen yakit miktarinin farkli yizde degerleri
olarak belirlenecektir. Farkli biyodizel tip ve oranlariyla ¢alisan motora buhar
enjeksiyonunun performans ve emisyon degerlerine etkileri standart motor verileriyle
karsilastirmali olarak verilecektir. Calisma neticesinde, standart motor verilerine gore tim
emisyon egerlerinde iyilesme hedeflenmektedir.
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SUMMARY

It is obvious that exhaust gases have a great many effects on human beings and
environment. Therefore, emissions from diesel engines having used in land and sea
vehicle is gradually limited. MARPOL (International Convention for the Prevention of
Pollution from Ships) Annex VI, which determines the limit values of pollutants from the
ship, states that emission value is limited to 17,0 g/kWh (Tier |) for ships constructed on
and after 1 January 2000 and engine speed n<130 rpm. That emission value has been
decreased to 14,36 g/kwWh (Tier Il) in 2011. Tier Il regulation entering into force after
2016 will require that limiting values for NO, emissions of ships sailing in coastal areas
are reduced by 80% of that stated in Tier | regulation. Tier Il regulation will continue to
apply outside the specified area. Tier | regulations will be applied on ships constructed
before the year 2000. Therefore, new control methods are needed to be developed in
order to reduce the emissions from ships to the levels required by 'Regulations'.

Recently, reducing exhaust emissions other than NOj is also significant. Sulphur
emission limit values that are still in force in emission control areas will be reduced from
1.5% (15.000 ppm) to 1% (10.000 ppm) and enforced by 1 March 2010. Current globally
applied value will be reduced from 4.5% (45.000 ppm) to 3% (30.000 ppm) and will enter
into force on 1 January 2012. This value will be 0.10% (1000 ppm) in emission control
areas after 1 January 2015. In global application sulphur content inside the fuel will be
0.5% (5000ppm) on 1 January 2020. It can be clearly seen that, strict regulations,
especially in special areas, will be applied when Tier Il enters into force. In this context, it
is a useful application to use a fuel which is a mixture of diesel oil and biodiesel, that is
obtained from vegetable oil, to reduce especially SO,, CO, HC and CO, emissions, lower
than that of engines using standard diesel oil, in straits and inner waterways. Usin%
biodiesel mixtures on ships sailing in inner waterways was recommended in 10
Transportation Council.

Biodiesel usage can make reductions on many pollutant emissions; however, it
has an inverse effect on NO, emissions. The main reason of NO, formation is high
temperatures. Since biodiesel comprises more oxygen when compared to standard diesel
fuel, oxygen reacts with nitrogen in high cylinder temperatures and quickens the NOy
formation process. In case of using biodiesel, NO, emissions are needed to be kept under
control. The main mechanism of reducing NO, emissions is based on reducing the
temperature of combustion chamber. However, betterments for reducing NO, emissions
affects smoke emissions in combustion chamber negatively. Since reducing combustion
chamber temperatures decreases the oxidation speed, smoke emissions increase a little,
while NO, emissions reduce. In this situation, optimal point should be found between NO,
emissions, smoke emissions and fuel consumption.

The methods of reducing NO, emissions are: SCR (Selective Catalytic
Reduction), hot and cold EGR, reducing injection advance, water-fuel emulsion, water
injection directly or through inlet manifold. At the present time, especially water injection
through inlet manifold or directly to the combustion chamber methods became
widespread on ships to reach the strict emission limits.

No study could be found in literature about the effects of steam injection during
intake period through the inlet manifold on NOx emission and performance parameters of
a diesel engine using biodiesel. From this aspect, this study will be the first on this
subject. Another original side of the study is that making experiments with several
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biodiesels, the applicability of different types of vegetable oil based fuels will be
investigated.

In this study, steam injection during intake period method will be used in order to
reduce the NOx emissions of diesel engines. Steam will be obtained from a specially
designed heat exchanger mounted on the exhaust system. Steam amounts to be injected
at inlet period will be defined as different percentages of fuel amount sent to the engine,
at each rpm and load conditions, with the help of a computer program that will be
developed. The effects of steam injection to performance and emissions of an engine
running with different types and ratios of biodiesel, will be given in comparison with the
one using standard diesel oil. In consequence of this study, a reduction in all emission
levels is expected, comparing to the standard diesel engine values.
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OZET

Egzoz emisyonlarinin insanlar ve ¢evre Uzerinde pek ¢ok zararh etkileri
goérilmektedir. Bu nedenle gunimiz kara ve deniz vasitalarinda kullanilan dizel
motorlarindan salinan emisyonlari asamali olarak sinirlandiriimaktadir. Gemi kaynakli
kirleticilerin sinir degerlerini belireyen MARPOL’Un (International Convention for the
Prevention of Pollution from Ships) Ek VI Belgesinde 1 Ocak 2000 tarihinden sonra insa
edilen makine devir sayisi n<130 d/d olan gemilerin emisyon limiti 17,0 g/kWh (Tier 1)
olarak belilenmisken bu deger 2011 tarihinden itibaren 14,36 g/kWh’a (Tier Il) cekilmigtir.
2016 yilindan sonra yururlige girecek olan Tier Il dizenlemesinde ise sahile yakin belirli
alanlarda calisacak gemiler igin NO, emisyonlarinin sinir degeri Tier | dizenlemesinde
ongorulen NO, degerinin %80 oraninda azaltiimasini 6ngérmektedir. Belirlenen alanlarin
disinda ise Tier Il dizenlemesi aynen devam edecektir. 2000 o6ncesi insa edilen
gemilerde ise Tier | dizenlemeleri devreye sokulacaktir. Dolayisiyla, gemi kaynakli NOy
emisyonlarinin ‘Duzenlemelerin 6ngordudl seviyelere c¢ekilebilmesi icin yeni kontrol
yontemlerinin gelistiriimesine ihtiyac vardir.

Son dénemlerde NO, emisyonlarinin kontroll icin suyun farkl yontemlerle silindir
icerisine gonderilmesi hizla yayginlasmaktadir. Ancak, NO, emisyonlarinin kontrol(
amaciyla suyun buhar fazinda elektronik kontrolli olarak motor yikine bagh olarak
emme periyodunda gonderilmesi ilk kez Parlak ve ark.[12] tarafindan gerceklestirilmigtir.
Mevcut teknolojilere ilave olarak gemi motorlarindan salinan NO, emisyonlarini daha
fazla asagiya c¢ekebilmek icin Egzoz Gazlarn Geri Dolagsimi (EGR) uygulamasina da
gecilmeye baglanmistir.

Bu calismada, su buhari enjeksiyonlu bir dizel motora Egzoz Gazi Geri
Dolagiminin  (EGR) NO, ve performansa etkileri deneysel olarak arastirilacaktir.
Performans, NO, ve duman emisyonlari agisindan optimum su buhari-EGR orani
deneysel olarak arastirilacaktir.
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SUMMARY

It is obvious that exhaust gases have a great many effects on human beings and
environment. Therefore, emissions from diesel engines having used in land and sea
vehicle is gradually limited. MARPOL (International Convention for the Prevention of
Pollution from Ships) Annex VI, which determines the limit values of pollutants from the
ship, states that emission value is limited to 17,0 g/kWh (Tier |) for ships constructed on
and after 1 January 2000 and engine speed n<130 rpm. That emission value has been
decreased to 14,36 g/kwWh (Tier Il) in 2011. Tier Il regulation entering into force after
2016 will require that limiting values for NO, emissions of ships sailing in coastal areas
are reduced by 80% of that stated in Tier | regulation. Tier Il regulation will continue to
apply outside the specified area. Tier | regulations will be applied on ships constructed
before the year 2000. Therefore, new control methods are needed to be developed in
order to reduce the emissions from ships to the levels required by 'Regulations'.

Recently, routing water into the cylinder through various means has become
widespread so as to control the NO, emissions. However, in order to control NOy
emissions, injecting water in vapor phase, controlled electronically, depending on engine
load in intake period is carried out first time by Parlak et al. [12]. In addition to the
existing technology, Exhaust Gas Recirculation (EGR) has begun to be applied on marine
engines so as to reduce NO, emissions more and more.

In this study, experimental analysis of the effects of Exhaust Gas Recirculation
(EGR) on performance parameters and NO, emissions to diesel Engine operating with
water steam injection system will be carried out. The optimum water-vapor-EGR rate in
terms of performance, NO, and smoke emissions will be experimentally investigated.
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