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Geleneksel ve Giiniimiiz Konutlarimin Siirdiiriilebilirlik Baglaminda

Karsilastirilmal Analizi: Ayas Ornegi

Yelda CANBEYLI OZALTAS*!2 DOC. DR. Fatih CANAN??
1Konya Teknik Universitesi, Mimarlik ve Tasarim Fakiiltesi, Mimarlik bélimii, 42250, Konya
2 Konya Teknik Universitesi, Mimarlik ve Tasarim Fakiiltesi, Mimarlik bélimii, 42250, Konya

Oz

Geleneksel mimarlik ¢evrenin olanaklar1 ve dogal malzemeler kullanilarak geleneksel tekniklerle
yapilmisg, kiiltlirlin, yasam tarzinin, ekonomik faaliyetlerin ve degerlerin izlerini tasiyan yapilari
kapsayan bir mimarliktir. Niifusun artmasiyla artan yapilasma yesil alanlar ve yatay mimariye elverisli
alanlar1 azaltmus, evler ¢ok katli olarak insa edilmeye baglanmistir. Geleneksel yapim teknikleriyle insa
edilmis konutlar bulunduran Ayas ilgesi siirdiiriilebilir mimariye katki saglayacak nitelikli bir kaynak
olarak gozlemlenmistir. Bu baglamda, Ayas geleneksel konutlari ile giiniimiiz konutlarinin
stirdiiriilebilirlik 6zelliklerinin tespit edilmesi amaciyla karsilastirmali analizler siirdiiriilebilir tasarimin
yonlendirici kriterleri, tizerinden yapilmistir. Kent ve yapi 6lgeginde detayli olarak gergeklestirilen bu
karsilastirmada; geleneksel Ayas konutlarinin araziye yerlesimi, iklime uygunlugu, mekan
organizasyonu, dogaya uyumu, yapi malzemeleri ve yap1 kabugu gibi kriterler bakimindan giliniimiiz
modern teknikleri ile yapilmis konutlardan daha siirdiiriilebilir oldugu goriilmiistiir. Calismanin
sonucunda geleneksel yapim degerlerimizin kaybolmamasi ve malzeme miisrifliginin Oniine
gecilebilmesi igin toplum bilinci olugturmanin gerekliligi ortaya konmustur.

Anahtar kelimeler: Ayas geleneksel konutlari, Geleneksel konut, Giinlimiiz konutu, Siirdiiriilebilirlik.
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Evaluation Of Artificial Surface — Urban Ecosystem Relations In A
Bio-integrated Eco-design Context: The Besiktas Urban

Landscape.

Giil Ash AKSU*!2
!Kastamonu University, Faculty of Engineering and Architecture, Department of Landscape Architecture, 37150, Kastamonu

Abstract

Artificial surfaces become an important component of urban ecosystems, especially in cities under
intense urbanization pressure. Therefore, in order to maintain the flow of the ecosystem in a healthy
way, artificial surfaces must be handled in a balancing position between natural and cultural elements
and evaluated with a holistic perception within the ecosystem. In this sense “Bio-integration”, defined
by Yeang (2006) is an important tool to bring these relations together in a sustainable and holistic
manner. In order to reduce the negative effects of urbanization and to make the artificial surfaces part
of the urban ecosystem, structural and functional relations were evaluated according to eco-design
criteria and suggestions were brought.

Acrtificial surfaces are considered as a component of the urban ecosystem and the relationships between
the green system and the built environment are evaluated in this context. This approach is important for
public health, quality of life and sustainability of the ecosystem, especially in metropolitan areas such
as Istanbul. For this reason, the recommendations were classified and interpreted under the main
headings that could serve as guidelines.

Urban landscape planning studies should cover the whole ecosystem with a holistic perception and thus
the relationships between living beings and their environment. The deterioration in these relations,
especially in urban environments, should be handled within a system perception. The most important
outcome of this research is that it acts as an ecologically functional bridge between landscape planning
and sustainable design processes.

Keywords: Ecological Design, Green-Blue Systems, Landscape Ecology, Urban Ecosystem, Biological
Integration
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Enerji Performansi Yiiksek Yapi Baglaminda Pasif Evler —

Almanya/Berlin Ornegi

Selin DURAN*'2 Dog¢. Dr. Semiha KARTAL?P
1Trakya Universitesi, Fen Bilimleri Enstitiisii, Mimarlik Anabilim Dali, 22030, Edirne
2Trakya Universitesi, Mimarlik Fakiiltesi, Mimarltk Bolimii, 22020, Edirne

Oz

Kiresel iklim degisikligi ile enerji ve g¢evre problemleri tiim diinya iilkelerinin siirdiiriilebilirligi
baglaminda 6nemli hale gelmistir. Enerji tiiketiminin artarak beraberinde CO> gibi zararli emisyonlara
neden olmasi, kiiresel dl¢ekte cogu iilkelerin kaynaklarini tanimlayip uzun vadeli ve gelecege yonelik
planlama ve calismalar yapmasimi gerekli kilmistir. Kentlesme ile birlikte teknolojinin gelisimi
sonucunda tiim sektorler enerji liretiminden daha fazlasim tiiketir hale gelmistir. Bu baglamda enerji
kullanimina yonelik yaklagimlarin da kent, iilke ve diinya dlgeginde 21. yy. kosul ve olanaklarina gore
yeniden tanimlanmasi gerekliligi olusmustur. Yapr sektoriiniin de gerek insaat gerekse kullanim
siirecinde enerji tiiketimi ve sera gazi emisyonlar agisindan onemli bir paya sahip olmasi, 2003°te
2002/91/EC sayili Binalarin Enerji Performansi Direktifi ile yapilara yonelik sinirlayici kararlarin
almmasi saglanmistir. Boylelikle enerji verimli ve etkin tasarim anlayisi ile diisiik enerji tiiketimi
saglayan yapilar, yaklasik sifir enerjili, art1 enerjili binalar, pasif evler onem kazanmistir. Bu ¢alismada,
Diinya, Avrupa, Almanya ve Tirkiye’deki pasif ev potansiyelleri arastirilmigtir. Almanya’nin Berlin
kentinden secilen konut islevindeki Malsdorf Evi, Boyenstrasse ve Schonholzer Strasse adlarinda 3 pasif
ev Ornegi pasif ev parametreleri agisindan incelenmistir. Yapilarin bina kabugu, mekanik sistem
ozellikleri ve Pasif Ev Planlama Paketi (PHPP) ne gore enerji tiiketimleri degerlendirilmistir. Bu 6rnek
uygulamalarla, Turkiye gibi iklimsel verileri, cografi 6zellikleri ve yenilenebilir enerji kaynaklari
acisindan avantajli iilkelerde, pasif ev anlayisinin yayginlasmasina katki saglamasi hedeflenmistir.
Ayrica Tiirkiye gibi yap1 stogu ve enerji tiiketim paylar yiiksek {ilkeler igin yeni yapilacak ve mevcut
binalarin iyilestirilmesinde pasif ev anlayisinin 6nemi vurgulanmistir.

Anahtar kelimeler: Diistik Enerjili Ev, Enerji Kazanci, Enerji Tiiketimi, Pasif Ev, PHPP
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Bir Biiroda Uygulanan Aydinlatma Alternatiflerinin insan Odakli Aydinlatma
Agisindan Degerlendirilmesi

ELIF ERKOC KAPLAN*'2 LEYLA DOKUZER OZTURK?P
Ystanbul Esenyurt Universitesi, Miihendislik ve Mimarlik Fakilltesi, Ic Mimarlik Béliimii, 34510, Istanbul
2y1ldiz Teknik Universitesi, Mimarlik Fakiiltesi, Mimarlik Bolimii, 34349, Istanbul

Oz

Giiniimiizdeki ¢aligma bigimlerinin yasamin daha ¢ok kapali mekanlarda gegmesini gerektirmesi nedeniyle insanlar giinigiginin
biyolojik etkilerinden yeterince yararlanamamaktadir. Bu kosullarin 6zellikle kis aylarinda bazi insanlar {izerinde yorgunluk,
isteksizlik, verimin diismesi gibi bazi olumsuz etkileri olabilmektedir. Isigin gorsel etkilerinin yani sira hormonal, sirkadiyen
ve davranigsal sistemler Uzerinde etkileri de oldugu bilinmektedir. Isigin gorsel olmayan s6z konusu davranigsal ve biyolojik
etkileri son yirmi bes yildaki aragtirmalarla varligi kanitlanan bir alictya dayandirilmaktadir. Goziin retinasindaki bu alici,
Oziinde 1518a duyarl retinal ganglion hiicreleridir (ipRGCs: intrinsically-photosensitive retinal ganglion cells).

Ganglion hiicreleri 15181n gorsel etkilerinden sorumlu olan retinadaki 6teki alicilar; koni ve sopaciklar ile birlikte 15181n
fizyolojik etkilerinde rol oynamaktadir. Is1gin gorsel ve gorsel olmayan etkileri dikkate alinarak yapilan aydinlatma tasarimina
‘insan odakli aydinlatma’ denilmektedir. Insan odakli aydinlatmada hem aydinlatma standartlarinda isleve gore belirtilen
verilerin goz 6niine alinmasi hem de kisinin kendini giin boyunca iyi hissetmesi, verimli olmasi ve gece iyl uyumasi
amaglanmaktadir.

Is1gmn gorsel olmayan etkileri temelde 1518a giin i¢inde maruz kalinan zaman ve siiresi, aydinlik diizeyi, 151k tayfi gibi faktorlere
baghdir. Aydinlatma ile ilgili standartlarda ve rehber kitaplarda 15181n biyolojik etkilerinin hesaplanmasi ile ilgili tanim ve
bilgiler bulunmasina kargin insan odakli aydinlatma agisindan isleve gore saglanmasi gerekli aydinlik diizeyi ve 151k rengi
konusunda oneriler yer almamaktadir. Bu ¢aligmanin amaci, ‘islevi biiro olan bir deney hacminde aydinlik diizeyi ve 15181n
renk sicakligi bakimindan birbirinden farkli aydinlatma senaryolar1 olugturmak, bu senaryolar: istatistiksel analiz ve hesaplama
yontemiyle degerlendirmektir’. Bu bildiri, aydinlatma senaryolarinin istatistiksel analiz ile degerlendirmesini kapsamaktadir.

Deney hacmi: Yildiz Teknik Universitesi’nde yer alan deney hacmi 6gretim elemanlarimin caligma odasidir. Meveut aydinlatma
diizeni bu ¢alisma kapsaminda yenilenen biiro hacminde 1s1k akisi ve 1131 renk sicakligi otomasyon sistemi ile degistirilebilen
on adet LED’li aydinlatma aygiti kullanilmgtir.

Aydinlatma senaryolari: Isigin gorsel etkileri baglaminda EN 12464-1 Avrupa standard: biirolardaki caligma alaninda en az
ortalama aydinlik diizeyi olarak 500 Ix Onermektedir. S6z konusu minimum ortalama aydinlik diizeyine ek olarak
gereksinimlere gore saglanmak tizere ayrica 1000 Ix dnerisi de bulunmaktadir. Teknik ¢izim yapilan biirolara yonelik dnerilen
iki farkli aydmnlik diizeyi basamag ise 750 1x ve 1500 Ix’tiir. Isigin gorsel olmayan etkilerini incelemek tizere kurgulanan
aydinlatma senaryolarindaki aydmlik diizeyi basamaklar standartta dnerilen minimum deger g6z 6niinde bulundurulup 500 Ix,
1000 Ix ve 1500 Ix olarak saptanmustir. Is18in renk sicakligina iliskin 4000 K ve 5500 K olmak iizere iki farkli deger se¢ilmistir.
Boylece, ‘500 Ix, 4000 K’, ‘1000 Ix, 5500 K’ ve ‘1500 Ix, 5500 K’ senaryolar1 olusturulmustur. Deneysel ¢alismada aydinlik
diizeyi ve 151k rengi birlesimi bakimindan 1000 1x, 5500 K’ senaryosuna yakin biyolojik etkiler yaratmak tizere bir dérdiinci
aydmlatma senaryosunun ‘1250 Ix, 4000 K’ olmasina karar verilmistir. Giin boyunca aydinlik diizeyi ve 151k renginin sabit
oldugu dort statik senaryoya ek olarak aydinlik diizeyi ve 151k renginin giin boyunca degistigi bir dinamik aydinlatma senaryosu
da ele almmistir. Dinamik senaryodaki en diisiik ve en yiiksek degerler sirasiyla ‘500 Ix, 3500 K’ ve ‘1000 1x, 5500 K’ olarak
belirlenmistir.

Katilime1 6zellikleri: Deneysel ¢alisma uzun ve kisa siireli olmak iizere iki asamali gergeklestirilmistir. Tanimlanan bes
senaryonun her biri iki hafta boyunca biironun siirekli kullanicisi olan yedi kisi tarafindan anketlerle degerlendirilmistir. Kisa
siireli caligma kapsaminda statik dort senaryonun her biri yirmiser dakika uygulanarak elli iki kisi tarafindan yorumlanmstir.
Bu ¢alismaya akademik personel ve lisansiistii 6grenciler katilmustir.

Anket sorulart: Uzun siireli caligmanin katilimcilari her giin isten ayrilmadan 6nce ‘duygu durum, aydinlik diizeyi, 151k rengi,
verim, kamasma, ortam atmosferi ve hacmin genel degerlendirmesi’ gibi sorulari igeren giinliik anket sorularini
yanitlamiglardir. Katilimeilara ayrica her giin ‘harf rakam eslestirme testi (LDST)’ uygulanmistir. Bunlara ek olarak,
katilimcilardan her haftanin sonunda ‘PROMIS uyku bozuklugu testi’ni yapmalari istenmistir. Kisa siireli ¢aligmaya katilanlar
her senaryonun ardindan giinlitk anketi yanitlamislar ve dikkati 6lcmeye yénelik LDST testini yapmuslardir.

Istatistiksel degerlendirme: Uzun ve kisa siireli galismadaki anket sorularmin yamtlari, dikkat testi sonuglar1 ve uyku testi
verileri SPSS istatistiksel analiz programi ile degerlendirilmistir. En diisiik aydinlik diizeyinin 1lik renkli 151k ile saglandig:
aydinlatma senaryosu (500 Ix, 4000 K) genel olarak en az yeglenen senaryo olmustur. Daha yiiksek aydinlik diizeylerinin
dikkat testi ve uyku testi sonuglar1 tizerindeki etkisi olumlu olmustur. Benzer sekilde, 500 1x’ten daha yiiksek aydinlik diizeyleri
verim ve duygu durumunu &lgen sorularin yamitlarina daha olumlu olarak yansimugtir. Ote yandan, 1518 renk sicaklig
bakimindan katilimci tercihleri genelde 1lik renkli 1giktan yana olmugtur. Uzun ve kisa siireli ¢alismadaki anket sorularinin
degerlendirmesinde bazi paralellikler gézlenmistir. Anket sonuglar1 ¢aligma kapsaminda ayrintili yorumlanmistir.

Bu ¢alisma kapsaminda ulasilan sonuglar ile insan odakli aydinlatma bakimindan optimum kosullarin saptanmasina yonelik
veriler olusturulmus ve aydinlatma literatiiriinde katkida bulunulmustur. Bu calisma Yildiz Teknik Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Birimi tarafindan FDK-2019-3594 nolu proje kapsaminda desteklenmistir.

Anahtar kelimeler: Aydinlik diizeyi, biiro, dinamik aydinlatma, 15181n renk sicakligi, statik aydinlatma.
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Ahsap Yiiksek Yapilar

Burak OZSAHIN*!2
Kirklareli Universitesi, Mimarlik Fakiiltesi, Mimarlik Boliimii, 39100, Kirklareli

Oz

Ahsabin yap1 malzemesi olarak kullanimi yiizyillar 6ncesine dayanmasina ragmen, 20. Yiizyilda celik
ve betonarmenin yapi1 endiistrisine girmesi ile birlikte, ahgsabin yap1 malzemesine olan talep ve ahgabin
yapida kullanimi azalmistir. 21. Yiizyilda g¢elik ve betonarme iiretiminde ¢ok fazla enerji kullanilmasi
ve ¢ok fazla karbon salinimina sebep olmasindan dolay: glintimiiz tasarimci ve kullanicilarinin ihtiyag
duydugu ¢evreye en az zarar verecek yesil ve siirdiiriilebilir mimari ihtiyacina uygun ¢6ziimiin
endiistriyel ahsap oldugu diisiiniilmektedir. Teknolojideki gelismeler ile dogal ahsap malzemedeki
sorunlar giderilerek iiretilen, dogal ahsaba gore daha iyi mekanik 6zelliklere sahip endiistriyel ahsap
malzeme, tim diinyada ahsap ¢ok katli binalarin tasarimi ve ingasina olan ilgili her gegen gin
artmaktadir. Bu ¢aligmada ahsap yiiksek yapilar, ahsap yiiksek yapi malzemeleri, ahsap yiiksek tasiyici
sistemleri, ahsap yiiksek yap1 birlesimleri hakkinda genel bilgi verildikten sonra yurtdisinda yapimi
tamamlanmig ahsap yliksek yap1 Ornekleri kisaca tamitilmistir. Calisma ile birlikte yurtdisinda
uygulamalar1 her gecen giin artan, Tiirkiye’de heniiz uygulamasi olmayan ahsap yiiksek yapilarin
Tirkiye’deki tasarimcilara tanitilmasi, endiistriyel ahgap iriinlerin yiliksek yapilarda giivenle
kullanilabilecegi ve Tiirkiye’de mevcut yapt yonetmeliklerine ahsap yiiksek yapilar, tasarim kurallari
ve uygulama detaylarmin eklenmesi ile ilgili bir farkindalik yaratilmasi amaglanmaktadir.

Anahtar kelimeler: Ahsap, Endiistriyel Ahsap, Yiiksek Yapilar, Yiiksek Yap1 Tasarimi
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Ulasim Aksi Uzerinde Yer Alan Cocuk Oyun Alanlarinin Peyzaj

Karakter Analizinin Rize Kent Olceginde irdelenmesi

Banu BEKCi'?, Merve UCOK?®, Giilcay ERCAN OGUZTURK?* 3¢
L Peyzaj Mimarhig: Boliimii, Recep Tayyip Erdogan Universitesi, 53100,Rize
2 Peyzaj Mimarligi Boliimii, Recep Tayyip Erdogan Universitesi, 53100, Rize
3 Teknik Bilimler MYO, Dicle Universitesi, 21280, Diyarbakur,

I?:nt ici acik yesil alanlar igerisinde yer alan ¢ocuk oyun alanlart en ¢ok tercih edilen rekreasyonel
alanlardandir. Bu alanlar kullanicilarin yasam kalitesini artirici etkiye sahiptir. Lakin glinlimiizde artan
konut ihtiyacindan dolay1 kentlerde ki yesil alanlarin azaldigi hatta imar planlarinda yesil alanlara
yeterince yer verilmedigi goriilmektedir. Bu nedenle yesil alan ve rekreasyonel aktivite ihtiyaglari igin
kentsel bosluk alanlart siklikla kullanilmaya baslanmistir. Rekreatif ihtiyaglara uygun olmamasina
ragmen Olgek yetersizligi durumunda bile standartlara uygun olmayan tasarimlar yapilmaktadir. Bu
calismanin ana amacini kent igerisinde ulasim aksi iizerinde yer alan ve kentsel bosluk alanlarinda
olusturulan ¢ocuk oyun alanlarinin kullanim ve yeterliliginin gézlem ve anket yontemiyle belirlenip,
bu mecburi alanlar ig¢in uygun tasarim Onerilerinin belirlenmesi olusturmaktadir. Caligma alami
kapsaminda kent i¢i agik yesil alanlar igerisinde degerlendirilen, Rize ili merkez bdlgesinde ulagim
akslar1 tizerinde (Atatiirk Caddesi) yer alan 3 farkli ¢ocuk oyun alani nitelik ve nicelik yoniinden
irdelenmistir. Bu c¢ocuk oyun alanlarinda sabit donatili ve yer se¢iminin tesadiifi oldugu, oyun
araclarmin genellikle yas grubu ayrimi ve oyun tiirleri dikkate alinmaksizin diizenlendigi,
bitkilendirmenin yetersiz oldugu gozlemlenmistir. Calisma alanlarinin giivenilirligi g6z Oniinde
bulundurularak yapilan anketlerle alanlarin kullanici memnuniyeti sorgulanmistir. Yapilan bu
calismalar dogrultusunda fiziksel ve zihinsel gelisimini tesvik edici tasarimlar yapilarak, bu alanlarin
bilimsel, ekolojik ve teknik kriterleri (ulasilabilirlik, kullanilabilirlik vb.) tasarim kriterleri ve
standartlar1 dikkate alinarak rehabilitasyonuna yonelik oneriler gelistirilmistir.

Anahtar kelimeler: Cocuk oyun alanlari, giivenilirlik, agik yesil alanlar, ¢cocuk oyun alan1 donatilari,

yaya bolgesi, kentsel bosluk alanlar
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Oz

Diinya capinda oldukca yeni bir olgu olmasa da, iilkemiz i¢in ¢ok yeni bir deneyim alan1 olan kapali
kayak merkezlerinin, kullanicilarinin deneyimleri 1s181nda belirli kistaslara gore degerlendirilmesi ve bu
degerlendirmenin sonucu olarak, iilkemizde gelisim uygulamalar1 agisindan kullanilabilir veriler
saglamasi arastirmanin konusunu olusturmaktadir.

Diinya genelinde kayak ve snowboard tutkunlar1 kar, mevsim ya da arazi kosullarinin elverissiz oldugu
donem ve bolgelerde, cesitli standartlar ve verilere gore tasarlanmig indoor merkezlere giderek
aktivitelerini surdurmektedir. Bu merkezler her yil ¢alisma programlarina devam eden ve diizenlenen
miisabakalara katilarak tilkelerini temsil eden sporcular1 da agirlamaktadir. Tirkiye Kayak Federasyonu
biinyesinden sporcular da her yil s6z konusu merkezleri ziyaret etmektedir. Bu siireg i¢in belirli biitgeler
ayrilmakta, kamp ve yarigsma programlari diizenlenmektedir.

Yilin bityiik bir kismini daglarda ve kar {izerinde geciren, kapali kayak merkezlerinin aktif kullanicilari
olan sporcularin iklimin, egimin, 1s1g1n, sicakligin, manzaranin, malzemenin ve yonelimin yapay oldugu
bu mekanlarda performanslarini ve 6ne ¢ikmalarimi saglayan belirleyici noktalarin1 nasil etkiledigi
calismalar1 ise heniiz deginilmemis bir calisma konusu. Bu baglamda; Sporcularin denek,
antrendrlerinin gozlemci ve bu merkezlerin ise laboratuvar ortami oldugu c¢alisma, yapay cevre
kosullarinin profesyonel kullanici algisindaki etkin roliinii arastirmay1 amaglamistir.

Anahtar kelimeler: Kapali Kayak Merkezi, Mekan, Fiziksel Cevre
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Strengthening of Solid Beam with Fiber Reinforced Polymers

Semsettin KILINCARSLAN*'2 Yasemin SIMSEK TURKER!?
1Suleyman Demirel University, Engineering Faculty, Department of Civil Engineering, 32000, Isparta

Abstract

Timber, concrete, and steel are among the traditional building materials used in the construction of
buildings. Since concrete is a durable material, it is a building material used in buildings, highways,
dams, sidewalks, and many other areas. Wood is one of the oldest building materials, and the use of
wood and wood-based materials for structural purposes continues to increase. The deterioration of
existing wooden structures may result from fatigue and biological attack over time. The cost of replacing
the damaged wooden elements is very high, so it seems more appropriate to repair and strengthen the
damaged elements.

In this study, 20x20x360 mm solid wood beams are reinforced with fiber-reinforced polymers and the
effect of fiber-reinforced polymers on the bending properties of the beam was investigated. In order to
determine the bending properties, a three-point bending test was applied to the wood beams. As a result
of the study, it was determined that the bending properties of wood beams reinforced with fiber-
reinforced polymer composites were better than the reference samples.

Keywords: Wood Structures, Wood materials, FRP, Reinforcement
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Strength Properties of Dispersive Soil Treated with Silica Fume

Ogan OZTURK*'2 Murat TURKOZ 2P
L2Eskisehir Osmangazi University, Engineering and Architecture Faculty, Department of Civil Engineering, 26480, Eskisehir.

Abstract

Dispersive soils are one of the problematic soils such as swelling and collapsible soils. Due to dispersive
soils, which have the potential to be easily eroded even in water with low flow velocity, significant
problems arise in road embankments and earth dams. Therefore, the use of such soils is possible after
stabilization. Silica fume (SF) as a waste material has been used in concrete production instead of
partially cement, in stabilization of expansive soils and in many civil engineering applications for
different purposes. Within the scope of this study, identification and classification experiments were
carried out primarily on the soil sample. The compaction characteristics of the soil samples mixed with
silica fume in different proportions (0, 5, 10, 15, 20, 25 and 30%) were determined by the standard
proctor test. Crumb tests were carried out to evaluate the dispersibility potential of the prepared samples,
and also unconsolidated-undrained (UU) triaxial tests were performed to evaluate the strength
parameters. UU experiments were performed under 20, 40 and 60 kPa effective cell pressures on
samples cured for 1, 7 and 28 days because stabilization occurred at shallow depths in field applications.
It has been determined that the soil sample without additive has a dispersive (K3) property, has treated
with dispersive property with increasing SF content, and has a non-dispersive (K1) soil feature,
especially with 15% SF content. While the highest cohesion (c) value was observed in the samples with
10% and 15% SF in the samples with a curing time of 1 day, the highest cohesion (c) value was observed
in the samples with 20% and 25% SF as a result of the 7 days curing period. In the samples with 7 and
28 days curing time, as the amount of additive increased, the internal friction angle generally increased.
As aresult, it was determined that the dispersibility feature of the soil sample was treated and the strength
properties were improved depending on the SF content.

Keywords: Dispersive Soil, Silica Fume, Stabilization, Strength
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Beton Karisim Suyu Oraninin Betonun Gecirimlilik Ozelliklerine

Etkisi

Osman AKCAY*'2 Mustafa CULLU?P
Yildiz Bakir Madencilik Sanayi A.S., 29100, Giimiishane
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Insaat Miihendisligi Boliimii, 29100, Giimiishane

Ozet

Betonun gegirimliligi, durabilite i¢in ¢ok biiyiikk O6nem arz etmektedir. Gegirimli bir betonda
durabiliteden bahsedilemez. Betonun gegirimli olmasindan dolay1 beton birgok sorunla karsi karsiya
kalmaktadir. Bu ¢alismanin amaci, beton karisim suyuna hesaplanan miktardan farkli oranlarda karigim
suyu ilavesi veya eksiltilmesi durumunda betonun gegirimlilik 6zelliklerindeki degisimin
incelenmesidir. Bu amagla, C20/25, C30/37 ve C40/50 dayanim siniflarinda hazirlanan beton 6rneklerin
karigim suyu miktart %10, %20, %40, %70 ve %100 oraninda artirilip %10 ve %20 oraninda
azaltilmigtir. Hazirlanan 6rnekler {izerinde kapilarite ve impermeabilite testleri gergeklestirilmistir.
Yapilan testler sonucunda su miktarin artirilldigi durumlarda beton igerisinde bosluklar meydana
geldigi ve buna bagl olarak betonun dayaniminin azaldigi gézlemlenmistir. Karigim suyu miktarinin
azaldigi durumlarda ise kapilarite katsayisinin azaldigi goriilmiistir. Bu azalma miktarinin,
islenebilirlikteki azalmadan dolay1 beton 6rneklerin hazirlanmasi sirasinda 6zen gosterilip daha
iyi yerlestirilmesinden kaynakli oldugu diistiniilmektedir. Ancak ¢imento hidratasyonu igin gerekli
su miktarina ulasilamadigindan buna bagli olarak da betonun yeterli dayanima ulasamadigi goriilmiistiir.
Karisim suyu miktarimin arttirilmasi veya azaltilmasi ile gecirimlilikteki degisim impermeabilite ve
kapilerite katsayilarindaki degisimle ortaya konmustur.

Anahtar kelimeler: Impermeabilite, Kapilerite, Karisim Suyu
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Farkh Karisim Ozelliklerine Sahip Betonlarin Siilfat Direnclerinin

Belirlenmesi

Osman AKCAY*'2 Mustafa CULLU?P
Yildiz Bakir Madencilik Sanayi A.S., 29100, Giimiishane
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Ozet

Betonun durabilitesi, kalitesine bagli olup, performansta ise bilesen malzemeler, karisim oranlari, {iretim
yontemi, betonun bakim ve kiirii gibi siiregler ile ¢evre kosullar1 da etkili olmaktadir. Bu ¢alismanin
amaci, farkli dayanim siniflarinda hazirlanan beton orneklerin, kontrollii olarak karigim suyundaki
azalma ve artmanin betonun siilfat direncindeki degisimi belirlemektir. Bu amagla C20/25, C30/37 ve
C40/50 dayanim siiflarinda hazirlanan beton karisim tasarimlarindaki karisim suyu oranlar1 kontrollii
olarak %10, %20, %40, %70 ve %100 oraninda artirilip %10 ve %20 oraninda azaltilmistir. Beton
orneklerin siilfat direncini belirlemek amaciyla, beton ornekler i1slanma kuruma cevrimine maruz
birakilmistir. 105°C' de 2 giin bekletildikten sonra Na>SOs igerigi %5 olan soliisyon igerisinde 2 giin
bekletilmis ve ¢evrim tamamlanmistir. Bu sekilde bir 1slanma-kuruma ¢evrimi yapilmistir. Islanma
kuruma ¢evrimi tamamlandiktan sonra beton 6rneklerdeki kiitle kayiplar belirlenmistir. Sonug olarak,
dayanim sinifi ve karisim hesabinda belirlenen karigim su miktarinin azaltilmasi veya arttirilmasi
betonun sulfat direncini dnemli élgtde etkilemektedir.

Anahtar kelimeler: Betonun Durabilitesi, S/C Orani, Siilfat Direnci
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Giiclendirilmis Elips Enkesitli Kaynakh Birlesimler

Biisra SARIY, Emre OZYURT*!
YGiimiishane University, Engineering and Natural Sciences Faculty, Department of Civil Engineering, 29100, Giimiishane

Ozet

Miihendislik ve goriiniis acisindan iistiinliik saglayan elips enkesitli i¢i bos profillerin kullanim cesitliligi
son yillarda artmistir. Genellikle biiylik aciklikli yapilarda tercih edilen bu profiller, kopriiler,
stadyumlar, sergiler, vb. yapilarda tercih edilip uygulanmistir. Bu profillerin en 6nemli avantajlar1 hafif
ve dayanikli olmalaridir. Ayrica yliksek egilme ve burulma direncine sahip profillerdir. Elips enkesitli
profiler iki farkli capa sahiptirler. Kiiciik ¢ap1 ana ¢apin yaris1 oldugundan, dikdortgen enkesitli i¢i bos
profiller gibi keskin kenarlar1 olmasinin aksine, oval olmasiyla birlikte riizgar yiiklerini azaltic1 etkileri
de iistiinliikleri arasinda sayilabilmektedir. Baslik ile 6rgli eleman1 arasindaki agiya bagli olarak T, Y,
K, X ve N birlesimleri olarak adlandirilmaktadirlar. Ornegin, baslik ile érgii elemani arasindaki aginin
90° ’ye esit olmasi durumunda T birlesimi olarak adlandirilmaktadir.

Elips enkesitli T birlesimlerin dort adet oryantasyon tipi mevcuttur. Tip 1 ve tip 2 oryantasyonlarinda,
orgili eleman1 baglik elemaninin genis yliziine baglanir. Tip 3 ve tip 4 oryantasyonlarinda ise, orgil
elemani baslik elemaninin dar yiiziine baglanir. Orgii elemanina eksenel bir kuvvet uygulandiginda, tip
3 ve tip 4 birlesimlerinin dayanimlari, tip 1 ve tip 2 birlesimlerinin dayanimlarindan daha yiiksektir.
Gunku bu oryantasyon tiplerinde, baslik elemani gii¢lii eksende ¢alismak tizere tasarlanmistir. Bununla
birlikte, tip 1 ve tip 2 birlesimleri, estetik gériiniimlerinden dolay1 en ¢ok talep edilen oryantasyonlardir.
Bu nedenle, bu ¢alisma, tip 1 veya tip 2 oryantasyonlari i¢in gii¢lendirilmis Elips enkesitli T
birlesimlerinin davraniglar tizerine odaklanmaktadir, ¢linkii diger tipler daha yiiksek dirence sahiptir ve
giiclendirme yapmaya gerek yoktur. Birlesim bolgesine eklenen bir takviye plakasi ile bu birlesimlerin
kapasitesi %60 ‘a kadar arttirilabildigi sayisal analizler ile tespit edilmistir. Analiz sonuglarina gore,
giiclendirilmis elips enkesitli T birlesimlerinin dayanimlar1 hesaplanabilmesi i¢in yeni bir yontem
gelistirilmistir.

Keywords: Birlesimler, Eksenel Yiikleme, Giiglendirme Yéntemleri, Orgii Elemani, Takviye Plakasi
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Giiclendirilmis Kutu Enkesitli T Birlesimleri

Sreekanta DASY, Emre OZYURT*?
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2Giimiishane University, Engineering and Natural Sciences Faculty, Department of Civil Engineering, 29100, Giimiishane

Ozet

Miihendislik ve goriiniis acisindan iistiinliik saglayan boru ve kutu enkesitli profillerin kullanim alanlar
son yillarda 6nemli miktarda artmistir. Genellikle biiytlik agiklikli yapilarda tercih edilen bu profiller,
kopriiler, stadyumlar, sergiler, vb. yapilarda siklikla kullanilmistir. Bu profillerin en 6nemli avantajlari
hafif ve dayanikli olmalaridir. Ayrica yiiksek egilme ve burulma direncine sahip profillerdir. Bu ¢alisma,
eksenel basing yiikklemesine maruz kalan, giiglendirilmemis ve giiclendirilmis T birlesimleri Gizerinde
tamamlanan deneysel ve sayisal calismalarin sonuglarini kapsamaktadir. Toplam dokuz adet tam dlgekli
kutu enkesitli T birlesimleri test edilmistir. Parametrik ¢alismlarda, dogrusal olmayan sonlu elemanlar
modelleri ABAQUS kulanilarak olusturulmustur.

Deneysel ve parametrik calismalar, farkli tiirde kullanilan giiclendirme yontemlerinin T birlesim
dayanimlarint arttirdigini géstermektedir. Takviye levhasinin kalinligi, baslik eleman kalinliginin iki
kat1 ile sinirlandirilirsa birlesimin dayanimi olumlu olarak artig saglamaktadir. Bununla birlikte, takviye
levhasinin tiirii birlesimin dayanimi iizerine etkisi 6nemsizdir. Avrupa yonetmeliginde (EN 1993-1-8)
mevcut olan hesaplama yoOnteminin giivenli olmayan sonuglar verebilecegi deneysel ve sayisal
calismalar ile gosterilmistir. Bu nedenle, farkli giiclendirme yontemleri i¢in kutu enkesitli T
birlesimlerinin dayanimlarini hesaplayabilmek i¢in yeni bir tasarim yontemi gelistirilmistir.

Keywords: Birlesimler, Eksenel Yiikleme, Giiglendirme Yéntemleri, Orgii Elemani, Takviye Plakasi
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Sogan ve Yumurta Kabugunun Yahtim Malzemesi Olarak

Degerlendirilmesi
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2Nisantast Universitesi, Miihendislik- Mimarhk Fakiiltesi, Mimarltk Boliimii, 34367, Istanbul

Ozet

Yasadigimiz ¢cagda; diinya niifusunun siirekli artisi, yasanan teknolojik gelismeler, sanayilesmenin hiz
kazanmasi ile birlikte enerjiye duyulan talep ve tiilketim giinden giine artmaktadir. Bu durum, Tiirkiye
gibi enerji kaynaklart bakimindan disa bagl ilkeler bakimindan ciddi bir ekonomik yuk
olusturmaktadir. Ulkemizde insaat sektdriinde bina yapim ve binalarin 1sitilma-sogutulma
faaliyetlerinde harcanan enerji miktar1 en yiliksek seviyededir. Yenilik¢i ve ¢evre dostu malzemelerin
gelistirilmesi ve insaat uygulamalarinda kullanilmasi tiiketilen enerjiyi azaltma ve yasam konforunu ve
mekan kalitesini yiikseltme noktasinda biliylik 6nem tasimaktadir. Bu c¢alisma kapsaminda, atik
malzemelerden sogan kabugu ve yumurta kabugu degerlendirilerek 14x16x2 cm boyutlarinda hibrit
kompozit yalitim malzemesi iiretimi gergeklestirilmis; numuneler iizerinde gerceklestirilen deneyler
15181inda sogan kabugu ve yumurta kabugu katki oranlarinin artirimi 1s1 iletim katsayis1 diistirdiigii
belirlenmistir. Caligma sonuglar1 {iretilen hibrit kompozit yalitim malzemesi imalatinda alternatif
kaynaklarin degerlendirilmesine bir 6rnek sunarak ¢evre ve enerji tasarrufu baglaminda olumlu katki
saglamaktadir.

Anahtar kelimeler: Geri Doéniisiim, Is1 Yalitimi, Ses Yalitimi
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Osman KARA*12 Mehmet Nuri BODUR?®
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Boliimii, 29100,
Giimiishane
2Hakkari Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Bolumi, 30110, Hakkari

Ozet

Govde Bu calisma, Kahramanmaras ili agrega ihtiyacinin karsilandigi Aksu Nehri ve Erkenez Cayindan
elde edilen malzemenin kalitesini, mithendislik 6zelliklerini ve bu 6zelliklerin beton kalitesini nasil
etkiledigini belirlemek amaciyla yapilmustir.

Calismada, Aksu Nehri iizerinde isletilen Kilili Kum Ocagi ile Belediye Kum Ocag1 ve Erkenez Cay1
iizerinde bulunan Erkenez Kum Ocagi isletme sahasindan alinan dogal agrega numuneleri kullanilmistir.
Numuneler kullanilarak agregalarin fiziksel ve petrografik 6zellikleri belirlenmistir. Nehir agregalart
kullanilarak {i¢ farkli tipte beton olusturularak basing dayanimlari belirlenmistir. Birinci tip betonlar
dogal nehir agregalari ile olusturulmustur. ikinci tip betonlar yikanarak ince maddelerden temizlenen
agregalarla hazirlanmigtir. Son tip betonlar ise yikanan ve dane dagilimi Tiirk Standartlarinda 6nerildigi
sekilde ayarlanan agregalar kullanilarak elde edilmistir. Beton numuneleri kiir sonras1 kirilarak agrega
ozelliklerinin beton dayanimina ve kirilma mekanizmalarina etkisi incelenmistir. Ayrica kirilan
betonlarin kirilma yiizeyleri incelenerek kirilan agrega daneleri sayilmis ve orijinleri incelenmistir.
Beton presiyle hiz kontrollii kirtlan beton numunelerinin incelenmesi sonucu agrega fiziksel ve
petrografik 6zelliklerinin basing dayanimini ve kirilma mekanizmalarini etkiledigi goriilmiistiir. Agrega
miihendislik 6zelliklerinin petrografik yapisi ile paralellikler gosterdigi anlagilmistir. Ayrica beton
fiziksel ozellikleri Uzerinde etkili olan dogal nehir agregasi petrografik bilesiminin betonun kirilma
mekanizmalar1 {izerinde de etkili oldugunu disiindiiren bulgular elde edilmistir. Dogal nehir
agregalarinin yikanarak ve dane dagilimlari ayarlanarak kullanilmasi, beton basing dayanimlarinda
sirastyla Kilili, Belediye ve Erkenez ocaklarinda ortalama %282, %251 ve %198 oranlarinda artiga
neden oldugu goriilmiistiir.

Anahtar kelimeler: Agrega, Beton Basing Dayanimi, Kahramanmaras
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Olas1 Baraj Yikilmalarinda Meydana Gelebilecek Can Kayiplarinin

Tahmin Edilmesi
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Ozet

Depoladiklan yiiksek su hacimleri goz 6niine alindiginda olas1 baraj yikilmalar1 sonrasi can kayiplariin
tahmini, ¢ok sayida parametre icermesi bakimindan zor ve karmasik bir siire¢ olarak karsimiza
cikmaktadir. Bu ¢alisma kapsaminda Igdir ili, Tuzluca ilge sinirlarinda yapilmasi planlanan 265 milyon
m® rezervuar hacimli Tuzluca Baraji’nin yikilmasi durumu, Cografi Bilgi Sistemleri kullanilarak analiz
edilmis ve olasi can kayiplart hesaplanmistir. Taskin pik debisi ve baraj gégme siiresinin tespiti igin
Amerika Birlesik Devletleri Sular Idaresi’nin (United States Bureau of Reclamation) énerdigi yontem
kullanilmistir. Hesaplanan taskin pik debisi, kesit alan1 ve yayilma hizi ile baraj gd¢me siiresi icerisinde
mansapta suyun yayilacagi sinirlar belirlenmistir. Baraj bolgesine ait sayisal yilikseklik modeli ArcGIS
10.5 yaziliminda olusturulduktan sonra, mansap tarafindaki yerlesimler dlceginde baraj gévdesinden
yayilma sinir1 olarak belirlenen 25 km uzakliga kadar olan ve baraj kretinden diisiik kottaki bdlgeler
riskli alan olarak kabul edilmistir. Bu dogrultuda tagkin risk haritalar1 olusturularak, uydu goriintiileri
tizerinden risk altinda bulunan yerlesimler tespit edilmistir. Jonkman’in ortalama akim derinligi — 61Um
orani iligkisi kullanilarak {ilkemiz sinirlarinda bulunan Halikiglak, Turabi, Siirmeli ve Calpala kdyleri
ile Ermenistan smirlarinda bulunan Bagaran, Yervandashat ve Berkhasat koylerindeki olasi can
kayiplar tespit edilmis ve kayiplar1 engellemeye yonelik gerekli teknik 6neriler yapilmistir.

Anahtar kelimeler: Baraj Yikilmalari, Cografi Bilgi Sistemleri, Taskin Risk Haritalar
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Investigation of Flexural Properties of Solid Wood Materials
Reinforced with Various FRP
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Abstract

Wood material is used in various fields due to its many positive properties. In addition to these positive
features, there are also undesirable features. These features; It has low strength and dimensional stability
against some organisms such as fungi and insects and it is an easily flammable material. Wood material
is destroyed over time by biotic and abiotic factors. Many of the historical buildings are made of wooden
materials and these materials can degrade over time with the effect of environmental conditions. In order
to ensure the sustainability of these buildings with historical value, they need to be repaired and
strengthened over time.

In this study, 20x20x360 mm wood specimens of Ash tree species were strengthened with carbon, basalt
and glass based FRP materials. The flexural properties of the reference sample without wrapping and
the samples reinforced with carbon, basalt and glass based FRP material were examined. As a result of
the flexural tests, the load-displacement curves, flexural strength and modulus of elasticity values of the
samples were determined. In this study, it was determined that the highest load carrying capacity value
belongs to the sample reinforced with carbon-based FRP polymers.

Keywords: Ash, Flexural Properties, FRP, Reinforcement, Wood Structures
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The Computational Fluid Dynamic Analyses of the Screens, Used in

the Physical Wastewater Treatment Plant

Nagihan SAHIN 2, Rahim SiBiL *'°
 Giimiishane University, Faculty of Engineering and Natural Sciences, Civil Engineering Department, 29100, Giimiishane

Abstract

Treatment, recycling, and discharging of wastewater are the most important issues for the rapidly
growing and industrializing world. Generally, wastewater treatment processes consist of three main
stages which are physical, biological, and advanced treatment methods, respectively. In this study, the
screens, used for the physical wastewater treatment, have been analyzed in terms of hydraulic and
hydrodynamics by using Computational Fluid Dynamics (CFD). The physical treatment unit of the
Giimiishane Wastewater Treatment Plant was chosen as a full-scale facility. The velocity of flow in the
upstream channel and velocity of through the bar screens is analyzed in existing operation conditions
for a comparative study with the typical design criteria of screens hydraulicly. The geometry was created
in SpaceClaim, one of the three-dimensional (3D) Computer-Aided Design (CAD) modelling software.
CFD simulations are carried out with the CFD software Fluent by selecting flow conditions, 3D,
unsteady, incompressible, and turbulent flow. Ansys Workbench interface was used for numerical
modelling. As a result, the design velocity fields are found in the screen, the upstream channel and
through the screen bars. And the numerical study results are evaluated in terms of hydraulic and physical
treatment efficiency. Moreover, the numerical results are compared with the typical design criteria of
the screen. The analyses results show that the hydraulic behaviors of the selected full-scale plants screen
units do not provide the typical design criteria of screens.

Keywords: Computational Fluid Dynamics, Physical Wastewater Treatment, Screens, Turbulent flow
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M. Alphan KAYACAN™2, Bahadir YILMAZ'°, Ahmet Miinir OZDEMIR"®
1Bursa Technical University, Faculty of Engineering and Natural Sciences, Department of Civil Engineering,
16310,Bursa

Abstract

The increasing number of vehicles and traffic density with each passing year cause problems
especially in big city centers. Inability to create a sustainable traffic network, increase in waiting times
and number of stops in traffic causes many negative effects both psychologically, physically, and
environmentally. In order to minimize these negativities urban transportation travel times should be
shortened as much as possible. At this point, efficient operation of intersections as the most important
connection elements of transportation networks is of vital importance. In the literature, in studies
dealing with at-grade intersections, it is seen that modern roundabouts are more useful than signalized
roundabouts in terms of many performance criteria. However, it is noteworthy that every connection
of the roundabout is geometrically suitable and the examined intersections are located in urban areas
where heavy and long vehicles are not available. For this reason, it is necessary to investigate the
effects of the transformation of an intersection, which is actively and intensely used by all types of
vehicles, into a modern roundabout in a situation where its geometric properties are not ideal.

In this study Durmazlar roundabout, which has the features to be investigated, has been redesigned
by transforming the current signalized roundabout into a modern roundabout. It is intended to make
minimal changes in the geometry of the roundabout. For this reason, no geometric changes have been
made in the roundabout area. One-way road applications have been made to regulate entrances and
exits on problematic roads. Modeling of the roundabout and collecting result data was done with the
PTV Vissim simulation program. Queue length, travel time, and speed parameters of the data obtained
regarding the new scenario and the current situation were compared.

Keywords: Modern Roundabout, PTV Vissim, Signalized Roundabout, Traffic Simulation
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Ozet

Diinyada endiistri iiretimi arttig1 igin {iretim sonucunda olusan atik malzemelerin uzaklastirilmasi veya
depolanmasi biiyiik sorun olusturmaktadir. Bunun yam sira atiklarin sebep oldugu cevre kirliligi de giin
gectikce artmaktadir. Atiklarin degerlendirilmesi ile depolama sorunlari ve ¢evre kirliligi azaltilacak ve
iistelik ekonomik fayda saglanacaktir. Dogu Karadeniz Bolgesi’nde cay {iiretimi esnasinda biiyiik
miktarda ¢ay atig1 ortaya ¢ikmaktadir. Literatiirde birgok organik atik ¢imento ve beton da puzolanik
malzeme olarak kullanilmaktadir. Bu ¢alismada, cay atiklarinin puzolanik malzeme olarak
kullanilabilme durumu arastirildi. Fabrikalardan alinan ¢ay atiklar1 kiil haline doniistiiriildii. Cay atigi,
malzeme hacminin kiigliltiilmesi ve yanma sirasinda ortaya ¢ikan dumanin uzaklastirilmasi igin ilk
olarak kontrolsiiz sekilde yakildi. Sonra kiil malzeme 200 um elekten gecirildi. Elenmis kiil farkli
sicakliklarda (300 °C, 400 °C, 500 °C, 600 °C, 650 °C, 700 °C, 800 °C, 900 °C) kontrollii sekilde firinda
yakildi. Ayrica, kontrolsiiz sekilde yakilmus kiil, yiiksek enerjili bilyali degirmende farkl siirelerde (10
dak, 20 dak, 30 dak, 60 dak, 120 dak, 240 dak, 480 dak ) ogiitiildii. Kontrolsliz yakilmis kiil, farkli
sicakliklarda yakilmis kiil ve farkli siirelerde ogiitiilmiis kiillerin XRD analizleri gerceklestirildi.
Kontrolsiiz yakilmus kiil, 650°C’de yakilmus kiil ve 240 dak. 6giitiilmiis kiiliin XRF analizi yapildi. XRD
deneyleri sonucunda en uygun yakma derecesinin 650 °C oldugu belirlendi. Yapilan XRF deneyleri
sonucunda kdller icerisinde SiO?, AlI?03, Fe?0O® miktarmin az oldugu fakat fazla oranda KO bulundugu
tespit edildi. Dolayistyla ¢ay atig1 kiiliiniin puzolan olarak kullanilamayacagi saptandi. Bu sekilde elde
edilen cay atig1 kiiliiniin ¢imento ve beton gibi ingaat miihendisligi ¢aligmalarinda nano boyutta
kullaniminin etkisinin arastirilmasi devam etmektedir.

Anahtar Kelimeler: Cay Atig1 Kiilii, Kontrollii Yakma, Ogiitme, XRD, XRF
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Cay At Kiilii Ve Ogiitiilmiis Yiiksek Firin Ciiruflu Harclarin Basing

Dayanimlar:
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Ozet

Giliniimiizde, atik malzemelerin degerlendirilmesi sayesinde atiklarin depolanma sorunu ve gevre
kirliligi azaltilmaktadir. Ayrica atiklarin kullanimi ile ekonomik bir deger de elde edilebilmektedir.
Birgok alanda atiklarin degerlendirilmesi i¢in ¢alismalar yogun bir sekilde yapilmaktadir. Bu ¢calismada
cay atig1 kiilli ile ogiitiilmis yiliksek firin ciirufunun birlikte kullaniminin, harglarin basing dayanimi
tizerindeki etkisi arastirilmigtir. . Calismada ¢ay atigi kiilii ve 6gitiilmiis yiiksek firin ciirufu 3 farkh
oranda, (%10 CAK+%90 YFC), (%20 CAK+%80 YFC), (%30 CAK+%70 YFC) karistirilarak yiiksek
enerjili bilyal1 degirmende 6giitiilmiistiir. Sonra her bir karisim, agirlikca %0, %2,5, %S5, %7,5, %10
oranlarinda Portland ¢imentosu (CEM 142,5 R) yerine ikame edilmistir. Su/Cimento orani her karisimda
0,50 oraninda sabit tutulmustur. Harg tiretimi TS EN 196-1’¢ uygun gerceklestirilmistir. Her bir karisim
icin yayilma tablast deneyi yapilmistir. 50x50x50 mm kaliplara dokiilen harglarin 7 ve 28 giinliik su
kiirti sonrasi basing dayanimlari 6l¢lilmistiir.

Yayilma tablas1 deneyi sonuglar1 degerlendirildiginde, ciiruf ikamesi yapilan harglarin yayilma degeri
referans harca gore artmistir. Cay kiilii ve 6giitiilmiis yiiksek firmn ciirufu karisimindaki ¢ay kiilii miktar
ve ikame oranlari arttik¢a yayilma degeri azalmistir. Bunun sebebinin ¢ay kiiliiniin asir1 poroz bir yapiya
sahip olmasi ve dolayisiyla su emme miktarinin fazla olmasindan kaynaklandig: diigiiniilmektedir.

7 giinliik basing dayanimlar1 incelendiginde, referans harcin basing dayanimina en yakin deger %7,5
cliruf ikameli hargta oldugu tespit edildi. Karisimlardaki ¢ay atig1 kiilii oran1 ve ayrica bu karisimlarin
ikame oranlar arttik¢a basing dayanimlari diigmiistiir.

28 giinliik basing dayanimlari incelendiginde, referans harcin basing dayanim degerine yakin degerler
hem ciiruf ikameli harclarda hem de cay kiilii+ciiruflu karigimlar arasinda gozlenmistir. Baz1 ¢ay
kiilii+ciiruflu karigimda referans betonun dayanimindan daha yiiksek degerler saptanmustir.

Anahtar Kelimeler: Basing Dayanimi, Cay Atig Kiilii, Ogiitiilmiis Yiiksek Enerjili Bilyali Degirmen,
Harg, Yiiksek Firin Ciirufu
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Investigation of Axial Vibration of Nanorod in Elastic Media Using

Nonlocal Elasticity Theory

Giiler GAYGUSUZOGLU

Tekirdag Namik Kemal University, Corlu Engineering Faculty,
Civil Engineering Department, Corlu-Tekirdag

Abstract

In this study, axial vibration of a nano rod in an elastic media is discussed using the non-local
elasticity theory. Equations of motion of the problem are obtained by means of equilibrium
conditions and solved analytically. The expressions giving the free vibration frequencies of the
fixed-fixed nanorod and fixed-free nanorod were found depending on the non-local parameter
and the elastic medium parameters. For fixed-fixed and fixed-free boundary conditions, the
relationships between vibration frequencies and elastic medium parameter and nonlocal
parameter are examined and the results are shown on graphs. Physical and material properties
of the carbon nanotube were used for numerical results. With the results, it was seen that free
vibration frequencies are remarkably be subject to size and the size effect is more effective in
high modes. The frequency values which obtained using the classical elasticity theory are very
distinct than obtained using the non-local elasticity theory.

Keywords: Nanorod, nonlocal elasticity theory, axial vibration.
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Elastik Zemine Oturan Dairesel Si1g Kiiresel Kabuklarin Egilme

Analizi

Murat ALTEKIN*2 Ali ESER?P
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Ozet

Dairesel s1g kiiresel kabuklarin donel simetrik egilme analizi diferansiyel doniisiim yontemi (DDY) ile
yapilmaktadir. DDY kullanilarak bir fonksiyon ya da bir fonksiyonun herhangi bir mertebeden tiirevi
cebirsel denklemlerle ifade edilebilmektedir. Kolay uygulanabilirligi nedeniyle baslangic deger
problemlerinin ve sinir deger problemlerinin ¢dziimiinde siklikla bagvurulan giincel sayisal
yontemlerden biridir. DDY, seri agilimina dayali bir yontem oldugundan ¢6ziimde kullanilan terim
sayisi, elde edilen sonuglarin hassasligini dogrudan etkilemektedir. Bu ¢alismada diizgiin yayili statik
basing yiikii etkisindeki si1g kiiresel kabugun Winkler tipi elastik zemin iizerindeki egilme davranisi
sayisal simiilasyon yapilarak incelenmektedir. Calismada, birinci mertebe kayma deformasyon teorisine
(FSDT) dayali olan ve silindirik koordinat takimimin kullanildig1 bir formiilasyon kullanilmaktadir. Ug
adet denklemden olusan bir adi diferansiyel takiminin kullanildig1 ¢alisma, bir sinir deger problemi
niteligindedir. Kabuk malzemesinin homojen ve izotrop oldugu varsayilmaktadir. Cevresi boyunca
ankastre kabugun modellendigi calismada elastik zeminin kabugun tepe noktasinda olusacak ¢okme
uzerindeki etkisi incelenmektedir.

Anahtar kelimeler: Egilme, Elastik Zemin, FSDT, Sayisal Modelleme, S1g Kiiresel Kabuk

“Bu calisma Y1ldiz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
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Sikistirilmis Ince Daneli Zeminlerin Kayma Dayanim
Parametrelerinin Farkh

Laboratuar Deneyleri Esasinda Belirlenmesi

Burak YILMAZ2 Murat TURKOZ?P
Y2Eskisehir Osmangazi Universitesi, Mihendislik ve Mimarlik Fakiltesi, Insaat Miihendisligi Bolimii, 26040,
Eskigehir

Oz

Insaat miihendisligi projelerinde sikca zeminlerin muhendislik davranislarini ve
Ozelliklerini iyilestirmek igin sikistirilmaktadir. Zeminler sikistirilarak barajlarda,
setlerde ve yol alt yapisinda yaygin olarak kullanilmaktadir. Sikistirilmis ince taneli
zeminler, Ozellikle de kil zeminler, su ve kirletici madde hareketine bariyerler olarak
¢cOp depolama alanlarinda ve diger atik toplama tesislerinde de siklikla
kullanilmaktadir. Sikistirilmig ince daneli zeminlerde kayma dayanim parametreleri
cok fazla degiskene baglidir. Bu degiskenlerden bazilari; kivam limitleri, 6zgul
agirlik, kuru birim agirlik, su muhtevasi, bosluk orani1 ve doygunluk derecesidir.
Bu ¢alismada, 20 adet yuksek plastisiteli zemin numunesinin her birinde elek analizi,
hidrometre, 0zgur agirlik, likit limit, plastik limit ve kompaksiyon deneyleri
yapilmistir. Deneyler sonucunda numunelerin fiziksel ozellikleri elde edilmistir.
Fiziksel Ozellikleri elde edilen numunelerin her birinin Uzerinde kesme kutusu
deneyi yapilarak efektif gerilmeler cinsinden pik ve kalinti dayanim degerleri elde
edilmistir. Kesme kutusu deneyi icin kil numunelerin konsolidasyon o6zellikleri
g6z Onune aliarak hiz dakikada 0.05 mm olarak secilmistir. Drenajsiz kohezyon
degerlerini elde etmek icin,kompaksiyon karakteristiklerinde sikistirilan 5 cm
capinda 10 cm yiiksekliginde silindir numuneler Uzerinde, serbest basing deneyi
yapilmistir. Serbest basing deney hizi dakikada 1 mm olarak sec¢ilmistir. Bu
calisma sonucunda yapilan deneylerle elde edilen 6zgul agirlik, likit limit, plastik
limit, su muhtevasi, kuru birim agirlik 6zelliklerin, direkt kesme kutusu ve serbest
basing deneyleri sonucunda elde edilen efektif pik ve kalinti kayma dayanimlari,
drenajsiz kohezyon degerleriyle aralarindaki iligkiler degerlendirilmistir.

Anahtar kelimeler: Kayma Dayanimi, Kesme Kutusu, Serbest Basing
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Ekseni Dogrultusunda Fonksiyonel Derecelendirilmis Kirislerin Navier

Yontemiyle Statik Analizi

Muhittin TURAN™2
'Bayburt Universitesi, Miihendislik Fakiiltesi, /nsaat Miihendisligi Bolimi, 69010, Bayburt

Oz:

Bu ¢alismada, ekseni dogrultusunda fonksiyonel derecelendirilmis kiriglerin statik
analizi Navier yontemiyle incelenmistir. Bu yontemde, g6z ©6nune alinan her sinir
sartt igin farkli trigonometrik seri fonksiyonlar1 kullanilmistir. Kullanilan
trigonometrik seri fonksiyonlarm bu problemin ¢dziiminde ne kadar etkili oldugu
arastirilmistir. Kiris malzemesinin - Hooke kanununa uygun oldugu, malzeme
ozelliklerinin ise uzunluk boyunca kuvvet kuralina gore degistigi kabul edilmistir.
Yer degistirme alani, birinci mertebeden kayma deformasyonlu kiris teorisine gore
yazilmistir. Denge denklemleri, Lagrange esitligi yardimiyla elde edilmis ve sayisal
olarak ¢oziilmustir. Cesitli mesnet kosullari, kuvvet fonksiyonu Ust indis degeri (kx)
ve narinlik oranlar1 (L/h) i¢in boyutsuz maksimum yer degistirmeler grafik ve tablolarla
verilmistir. Elde edilen sonuclar literatirde mevcut olanlarla karsilagtirilmis ve
kullanilan trigonometrik seri fonksiyonlarin olduk¢a uygun oldugu goériilmiistiir.

Anahtar kelimeler: Ekseni Dogrultusunda Fonksiyonel Derecelendirilmis Kiris, Navier Yoéntemi,
StatikmAnaliz, Trigonometrik Seri Fonksiyonlar
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Burdur Gélii Seviye Degisimlerinin Istatistiksel Analizi
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Ozet

Tirkiye, su kaynaklar1 bakimindan zengin bir cografyadadir. Ancak iilkemizdeki su kaynaklarinda,
iklim degisikliklerinin neden oldugu su seviye azalmalari meydana gelmektedir. Bu c¢alismada,
iilkemizin Isparta ve Burdur illeri arasinda bulunan Burdur G6li’niin seviye ve hacim degisimleri ile
iklim parametreleri arasindaki degisimin istatistiksel analizi yapilmistir. Istatistiksel analiz yontemi
olarak korelasyon analiz yontemi kullanilmistir. Burdur Golii ve havzasinda 1975-2020 yillar
arasindaki iklim parametreleri incelendiginde sicaklik ve buharlagsmada zaman zaman azalmalar ve
artmalar goziikse de uzun yillik dénemde artis goriilmiistiir. Sicaklik ve buharlagsmadaki artista dogal
olarak g0l seviyesi ve hacminde azalmalara neden olmustur. Uzun yillik donemdeki iklim
parametrelerine bakildiginda sicaklikta ortalama olarak 2,03 °C artis, buharlagsmada %17,21 artig ve
yagista ise ortalama olarak %6 azalma tespit edilmistir. Sicaklik ile gol seviyesi ve hacmi arasindaki
negatif yonlii orta derecede iliski, buharlagma ile gol seviyesi ve hacmi arasinda negatif yonlii orta
derecede iliski, yagis ile g6l seviyesi ve hacmi arasinda ise negatif yonlii zayif derecede anlam iliskisi
tespit edilmistir. G6l seviyesi ve hacmindeki degisimlerin yagistan ziyade buharlagsma ve sicakliktaki
degisimlere bagli oldugu sonucuna varilmstir.

Anahtar kelimeler: Buharlasma, Burdur Golii, Istatistiksel Analiz, Korelasyon, Sicaklik, Yagis
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Soil-Structure Interaction Effects on Dynamic Behavior of a Box

Culvert

Kasif Furkan OZTURK*!2 Tufan CAKIR?, Onur ARAZ'¢, Osman KARAd
 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Civil Engineering, 29100, Giimiishane

Abstract

It has been observed that in many earthquakes during the last three decades, buried/underground
structures may be subjected to serious structural damage. Moreover, the seismic characteristics of the
soil-structure interaction (SSI) system are different from the fixed-base structure due to the increased
number of freedoms. In this context, the dynamic behavior of a culvert structure considering SSI has
been examined within the scope of the study. The modeling of large-scale soil and reinforced concrete
box culvert structures by using the finite element method (FEM) is the most commonly used numerical
approach for research purposes. On the other hand, consideration the SSI in an accurate manner in the
FEM constitutes a challenging problem due to the computational time and complexity. A three-
dimensional (3-D) SSI model with viscous boundary is formed by using the program ANSYS. The box
culvert is assumed to behave linearly, and thus linear elastic material model is used to simulate its
response. The soil response is expected to cover a range of elastic and plastic deformations, and hence
the Drucker-Prager material model is used to represent its nonlinear behavior. Full transient parametric
analyses are performed for four different foundation soil systems, and Parkfield excitation is considered
in the analyses. Dynamic response of the SSI system is evaluated in terms of the peak stresses and
displacements based on the time history analyses. Also, variations in dynamic racking behavior along
the culvert height are comparatively shown for different soil systems. Based on the numerical findings,
it is concluded that the SSI may change the system response depending on the relative stiffness between
the soil and structure, and ignoring the SSI effects may result in unrealistic results of the seismic
responses of the superstructure.

Keywords: ANSYS, Box Culvert, Finite Element Method, Soil-Structure Interaction
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Examination of Dynamic Displacements of a Box Culvert Backfilled on
One Side

Kasif Furkan OZTURK*!2 Tufan CAKIR®, Onur ARAZ¢
 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Civil Engineering, 29100, Giimiishane

Abstract

Culvert structures, which are very important for various infrastructure services as well as providing
vehicle and pedestrian passage, are frequently built today. Such structures, generally designed as full or
partially buried, may be exposed to various damages, especially in earthquake-prone zones, and their
failure may result in direct and indirect substantial economic losses. Therefore, also taking the global
frequency of earthquakes all over the world into account, examinations on the behavior of box culverts
under dynamic excitations are of critical importance. It is necessary that while performing the seismic
design of such structures, many events such as dynamic soil-structure interaction, fault rupture,
liquefaction, settlement, tectonic uplift, subsidence, slope collapse etc. should be evaluated. The effects
of seismic loads on the culverts can be assessed by many approaches for the investigation of the stated
events. The usability or maintaining functional integrity of such structures after an earthquake is closely
related to permanent displacements. From this point of view, in this study, two practical mathematical
models with fixed-base are proposed by using some well-known approaches, and dynamic
displacements of a box culvert are investigated for three earthquake records and four different backfill
soil conditions. The 1983 Coalinga, 1989 Loma Prieta and 2004 Parkfield earthquakes are applied as
forces to the model base. Linear elastic material model is utilized in the seismic analyses. The variation
of dynamic displacements of the culvert is presented in terms of the backfill-culvert interaction and
earthquake frequency content, comparatively. The comparative results point out that the mathematical
models considered produce different responses under different earthquake records for the same soil
system, and that the dynamic displacements are clearly affected by different soil system and frequency
content of the excitations.

Keywords: Backfill-Culvert Interaction, Box Culvert, Frequency Content, Mathematical Model
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Tiirkiye Bina Deprem Yonetmeligi 2018’e Gore Betonarme

Binalardaki Bodrum Katin Davramsinin irdelenmesi
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Ozet

Diinyada ve Ulkemizde artan niifusla beraber bodrumlu betonarme binalarin ingaas1 artmaktadir. Bu
artigla beraber Tiirkiye Bina Deprem Y o6netmeligi (TBDY) 2018°de de bodrumlu bina tasariminda iki
asamali yiiklemeye gore analiz sart: getirilmistir. Ilk yiiklemede iist béliimiin kiitlesi dikkate almirken
bodrum katin kiitlesi dikkate alinmamaktadir. ikinci yiiklemede ise alt boliimiin kiitlesi dikkate alinip
iist boliimiin kiitlesi ihmal edilmektedir. Bu durum bodrumlu binalarin analizinde farkli modellerde
calisma ortami dogurmustur. Bu ¢aligmada sayisal uygulama i¢in bodrum+S5 katli, bodrumsuz 5 katli ve
bodrumsuz 6 katli olmak lizere tiim geometrik ve malzeme o6zellikleri ayn1 olan betonarme perde-
cergeve tastyici sisteme sahip 3 binanin sonlu eleman modeli Sap2000 yazilimiyla olusturularak Esdeger
Deprem Yiikii Yontemi’ne gore analizi yapilmistir. Bodrumlu binada {ist boliimiin ve alt bolimiin
etkileri Tiirkiye Bina Deprem Yonetmeligi’ne gore siinek ve siinek olmayan davranis prensibiyle
birlestirilmis ve modellenen 2 adet bodrumsuz bina ile modal davranig, katlardaki maksimum yer
degistirmeler, kat kesme kuvvetleri ve betonarme perde devrilme momentleri kiyaslanmaistir.

Anahtar Kelimeler: Bodrumlu Betonarme Bina, Esdeger Deprem Yiikii Yontemi, Modal Davranis,
Perde-Cergeve Tastyici Sistem, Tiirkiye Bina Deprem Yonetmeligi 2018
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Finite Element Solutions of Continuous Contact Problem in

Functionally Graded Layer Loaded by Circular Rigid Punch
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Abstract

Structural and mechanical system elements are in contact with each other. Therefore, the contact issue
has been involved widely in many engineering problems. Depending on the changing requirements, new
materials have started to be produced, especially with the development of technology. One of these
materials is functionally graded materials. Functionally graded materials (FGM) are heterogeneous
composites in which the material property differs from one surface on the material to another, depending
on a defined function. Due to their surface stress reduction properties, Functionally graded materials
have found wide applications in aviation, electronics, energy, chemical engineering, optical materials
and biomedical engineering since their emergence. In this study, the continuous contact problem in a
functionally graded layer with constant height, resting on a rigid plane and loaded with rigid punch, is
investigated using the finite element method. It is assumed that all surfaces in the problem are
frictionless. The functionally graded layer is loaded by a rigid circular punch with external load ‘P’.
Two-dimensional finite element analysis of the problem is carried out using ANSYS package program.
In the study, analyzes are performed for various P loads (P/h=1, P/h=2, P/h=4) and stiffness parameters
(Bh=1.6094, Bh=0.0001, Bh=-1.6094). The contact distances and contact stresses between the rigid block
and the functionally graded layer are determined. The results obtained are shown in figures, graphics
and tables.

Keywords: Circular Punch, Contact Problem, Finite Element Method, Functionally Graded Layer,
Rigid Plane
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Kopru Ayaklarimin CFRP Sargi ile Giiclendirilmesinde Beton Sinifinin

Etkisi: Incesu Kopriisii Ornegi
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Ozet

Karbonla giiclendirilmis fiber polimerler (CFRP) ¢ekme dayanimi oldukca yiiksek malzemeler
oldugundan hasar goéren veya gormesi beklenen yapisal elemanlarin giiclendirilmesinde tercih
edilmektedir. Bu g¢aligmada, Artvin ili Ardanug ilgesinde bulunan Incesu kopriisiiniin geometrisi
kullanilmis, koprii ayaklar1t CFRP sarilarak giiclendirilmistir. Dinamik yiikler altinda kopriiniin analizi
ANSYS sonlu eleman paket programi ile gerceklestirilmis, CFRP kabuk olarak modellenmistir.
Malzeme olarak C16-C60 arasi beton siniflart kullanilmigtir. Giiglendirme sonrasi olusan gerilme ve yer
degistirme degerleri karsilagtirmali olarak sunulmustur. Beton sinifi arttik¢a analiz sonrasi kopriideki
gerilme degerlerinin artti1, yerdegistirme degerlerinin azaldigi, beton sinifinin CFRP’nin etkinligini
onemli olgilide degistirmedigi elde edilmistir.

Anahtar kelimeler: Ansys, Betonarme Kopri, Cfrp, Dinamik Analiz, Giclendirme
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Buildings
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Abstract

The decrease in the weight of the structure increases the earthquake safety by decreasing the earthquake
forces related to the building mass. Sandwich composites are used as an alternative to traditional
materials with their superior properties such as high bending strength, rigidity and lightness with
appropriate combination of components. The areas where sandwich composites are evaluated are:
aviation and space industry, automotive industry, energy industry, forest products industry, maritime
industry, defense industry and construction sector. In this study, the usability of aluminum foam
sandwich (AKS) panels as flooring in reinforced concrete structures was investigated. For this purpose,
2 reinforced concrete residential buildings with frame carrier system were designed. The structures have
5 floors and 4 openings in X and Y directions. Linear analysis was performed by modeling with finite
element software according to TBDY-2018 regulations. As a result of the analysis carried out in the
study, it was seen that AKS flooring systems, which have many advantages compared to slabs in
reinforced concrete structures, are an alternative.

Keywords: Plate Systems, Composite Material, Finite Element Method, Bearing System
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Capacity and Flood Risk Analyses of the stream Harsit, NE Turkey by

the Computational Fluid Dynamics

Mehtap YAZGAN '2, Rahim SiBiL *°
Y Giimiishane University Faculty of Engineering and Natural Sciences, Civil Engineering Department, 29100,
Giimiishane

Abstract

Floods are one of the most important natural disasters affecting the social and economic lives of people,
especially the environment in which we live, as well as in our country. In this study, flood risk analysis
of the stream bed arrangement in the stream Harsit, NE Turkey, which caused floods and overflows in
Gumiighane, was investigated. Harsit stream bed was modelled in three dimensions in the SpaceClaim
computer aided design software. The appropriateness of the bed arrangement was investigated by
making the necessary risk analyses in ANSYS FLUENT program, Computational Fluid Dynamic
software. Harsit stream bed dimensions and other hydrological features such as seasonal flow rates, Q1o
and Qsgo flow rates were taken into consideration in modelling. As a result of the analysis, the capacity
of the stream bed and the locations that may be affected by the flood along the stream were determined.

Keywords: ANSYS, CFD, Flood Risk Analyses
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Boyut Etkisine Bagh Nanokirislerin Kayic1 Ankastre Mesnet Simir

Kosulunda Titresim Davranisi

Biisra UZUN™? Mustafa Ozgur YAYLI'®
'Bursa Uludag Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Bolimii, Gorikle Kampiist,
16059, Bursa

guzr?SIan caligmada, boyut etkisine bagli Bernoulli-Euler nano kiriginin kayici ankastre mesnet
sinir kosulunda titresim analizi sunulmugtur. Sonlu elemanlar yoéntemi ile gergeklestirilen
analizde boyut etkisi, nanogubuk, nanokiris, nanoplak gibi boyutlar1 nanometre mertebelerinde
olan yapilarin davramiglarinin teorik olarak sunulmasinda ¢okga kullanilan yerel olmayan
elastisite teorisi yardimiyla incelenir. Oncelikle literatiirde bulunan, yerel olmayan elastisite
teorisine dayanan ve nano 6lcekli kirisin titresim problemini sunan yonetici denklem ¢ikarilmustir.
Sonrasinda nanokirigin titresim probleminin sonlu elemanlar ¢6ziimiiniin gerceklestirilebilmesi
icin rijitlik ve kitle matrisleri olusturulmustur. Calismada her bir sonlu eleman iki diigiim
noktasina ve her iki diigiim noktasinda ikiser tane olmak (zere toplamda dort serbestlik
derecesine sahiptir. Bu nedenle boyut etkisine bagli nanokirisin her bir sonlu elemaninin rijitlik
ve kitle matrisleri 4x4 boyutundadir. Son olarak, toplam eleman sayisina bagl olarak
olusturulan kuresel matrisler ile bir 6zdeger problemi kurulur ve bu 6zdeger probleminin
determinant1 sifira esitlenerek nanokirise ait frekanslar elde edilir. Literatlirde basit mesnetli ve
ankastre mesnetli kirislerin analizlerine sikga rastlanir. Bu ¢alisma, bir ucu kayict ankastre mesnet
diger ucu basit mesnet ve ankastre mesnet olarak tasarlanan iki farkli nano kirigin boyuta bagl

titresimini sunmaktadir.

Keywords: Boyut etkisi, Kayici ankastre mesnet, Nanokiris, Titresim
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Kayic1 Ankastre Mesnet Simir Kosuluna Sahip Mikro Kirislerin

Degistirilmis Gerilme Cifti Teorisi ile Dinamik Analizi

Biisra UZUN™2, Mustafa Ozgur YAYLI'®

1Bursa Uludag Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Bolumii, Goriikle Kampiisti, 16059, Bursa

Ozet
Bu calismada, degistirilmis gerilme cifti teorisi ve Bernoulli-Euler kiris teorisi temel alinarak kayici

ankastre mesnet sinir kosuluna sahip mikro 6lcekli kiriglerin dinamik analizi gergeklestirilmistir.
Degistirilmis gerilme cifti teorisi mikro Olcekteki gesitli yapilarin analizini gerceklestirmek igin
kullanilan ylksek mertebeden bir teoridir. Ik once literatirde bulunan degistirilmis gerilme gifti
formilasyonuna gore kirisin serbest titresim problemini sunan yonetici denklem gdsterilmistir.
Ardindan denkleme, kirigin davranisini temsil eden sekil fonksiyonlari uygulanmistir. Ve degistirilmis
gerilme cifti teorisine bagl rijitlik ve kiitle matrisleri ¢ikarilarak kayici ankastre mesnete sahip mikro
kirige ait ¢esitli modlardaki titresim frekanslar1 sonlu elemanlar yontemi ile elde edilmistir. Mikro kirig
bir ucu ankastre mesnet diger ucu kayici ankastre mesnet ve bir ucu basit mesnet diger ucu kayici ankastre
mesnet olmak Uzere iki farkli sekilde modellenmistir. Boylece hem iki farkli sinir sartinin birbirlerine
gore davramisi incelenmis hem de gerilme cifti teorinin mikro kirigin dinamik davranigina etkisi
sunulmustur.

Keywords: Degistirilmis gerilme cifti teorisi, Dinamik analiz, Kayici ankastre mesnet, Mikro kiris
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Bulanik mantik yaklasimiyla siineklik diizeyi sinirhi betonarme

kirislerin kesme dayanimlarinin hesabi

Ertekin OZTEKIN*12
 Giimiishane University, Faculty of Engineering and Natural Sciences, Civil Engineering Department, 29100,
Giimiishane

Ozet

Bu calismada, siineklik diizeyi smirli dikdortgen kesitli betonarme kirislerin kesme dayaniminin
hesabinda bulanik mantik yontemi kullanilmistir. Caligsmada, kesit genisligi, kesit yiiksekligi, briit beton
Ortlsu kalinligi, karakteristik beton basing dayanimi ve etriye araligi degisken parametre olarak,
dikdortgen betonarme kesitin kesme dayanimi ise ¢ikti olarak tanimlanmistir. Calismada degisken
parametrelerinin dikkate alman degerlerinin tiim kombinasyonu i¢in 600 adet 6rnek problem datasi ile
Kesme dayanimi i¢in gelistirilen bulanik mantik modeli olusturulmus ve bu datanin haricinde 120 farkl
problem ile olusturulan model dogrulanmaya calisilmistir. Test sonuglar {izerinde gerceklestirilen
irdelemelerde ortalama mutlak yiizde hata degeri % 0.22 olarak, korelasyon katsayis1 R? =0.9997 olarak
elde edilmistir. Elde edilen bu sonuclar ile bu calismada gelistirilen bulanik mantik modelinin
dikdortgen betonarme kirislerin hesabinda kullanilabilecegi ortaya konulmustur.

Anahtar kelimeler: Betonarme kiris, Bulanik mantik, Kesme dayanimi
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Tek donatih betonarme Kirislerin tasima giicii momentlerinin bulamk

mantik metodu ile belirlenmesi

Ertekin OZTEKIiN*12
 Giimiishane University, Faculty of Engineering and Natural Sciences, Civil Engineering Department, 29100,
Giimiishane

Ozet

Bu ¢alismada yapay zeka yontemlerinden birisi olan bulanik mantik yontemi kullanilarak tek
donatili dikdortgen kesitli betonarme kirislerin egilme etkisi altindaki tagima giicli momentinin
hesaplanmas1 i¢in gelistiren bir bulanik mantik modeli sunulmaktadir. Calismada, beton
dayanimi, kesit genisligi, kesit yiiksekligi ve donati oran1 degisken girdi parametreleri olarak,
kesit tagima giicii momenti ise ¢iktt parametresi olarak alinarak bulanik mantik model
olusturulmaya calisilmistir. Bulanik mantik modelinin olusturulmasinda kullanilan 240 adet
ornek ¢Oziimiin haricinde, 144 adet farkli ¢6ziim modelin test asamasinda kullanilmistir.
Calismanin sonunda olusturulan modelin gegerliligi istatistik ve hata hesaplamalar ile ortaya
konulmustur.

Anahtar Kelimeler: Betonarme kirig, Bulanik mantik, Tasima giicii momenti, Tek donatili
betonarme kirig

60



Aluminyum Kompozit Sandvi¢ (AKS) Panellerin Doseme Olarak
Kullaniminin Fayda Maliyet Analizi

Ozgiil DEMIRAG*'2, Ertekin OZTEKIN?®
LGiimiishane University, Gumushane Vocation School, Department of Architecture and Urban Planing, 29100, Giimiishane
2Giimiishane University, Engineering and Natural Sciences Faculty, Department of Civil Engineering, 29100,
Giimiishane

Ozet

Gegmisten giiniimiize depremlerin yapilarda 6zellikle konutlarda meydana getirdigi kayiplar, yapilarin
deprem etkilerine daha dayanikli hale getirilmesine iliskin ihtiyaci ortaya koymustur. Yapisal tasarimda,
yap1 kiitlesini azaltmaya yonelik uygulamalar deprem kaynakli hasarlar1 azaltmak veya dnlemek i¢in
etkili secenekler olarak goriilebilir. Gilinlimiizde bir¢ok alanda yaygin olarak kullanilan kompozit
malzemeler agirligin azaltilmasina yonelik uygulamalarda da yer almaktadir. Bu ¢alismanin amaci,
kompozit malzemelerin 6zel bir tiiri olan sandvi¢ kompozitlerin kullanimi ile yapr agirhiginin
azaltilmasi sonucu ortaya ¢ikacak fayda ve maliyetlerin degerlendirilmesinin yapilmasidir. Bu amagla
ti¢ farkli yap1t modeli dikkate alinmistir. Bunlardan birincisi betonarme yapilarda kullanilan, betonarme
plak doseme, ikincisi ¢elik yapilarda kullanilan, trapez sac ve betonarmeden olusan kompozit déseme,
sonuncusu ise bunlara alternatif olarak, Aluminyum Kompozit Sandvi¢ (AKS) plak dosemeye ait
modeldir. Bu calisma kapsaminda, betonarme ve ¢elik yap1 modellerine ait, yalnizca déseme metrajlar
ve maliyet hesaplar1 verilmistir. Elde edilen sonuglar, AKS panel déseme sistemlerinin, dayanim,
hafiflik, 1s1l ve akustik yalitim gibi iistiin 6zellikleri ile iretim teknoloji ve tekniklerinin hizla gelisimi
ile mevcut doseme sistemlerine alternatif olacagini gostermektedir.

Anahtar Kelimeler: Doseme sistemleri, Kompozit malzeme, Maliyet analizi, Tasiyici Sistem
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Dogal Nehir Agregalariyla Olusturulan Betonlarda Kirilma

Mekanizmalari

Osman KARA*!2 Mustafa KOSEKUL?2
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Boliimii, 29100,

Giimiishane
2Cevre ve Sehircilik Bakanhgi, Giimiishane Il Miidiirligii, 29100, Giimiishane

Ozet

Beton; ekonomik, kolay islenebilir ve dayanikli olmas1 sebebiyle ingaat sektoriinde en ¢ok
kullanilan yap1 malzemesidir. Beton yapiminda kullanilan agrega ihtiyacinin karsilandigi ana
kaynaklardan biri nehir yataklaridir. Dogal nehir agregalari, ¢ok farkli malzemelerin nehir
boyunca toplanmasi sonucunda olusur. Olusum siireci bu malzemelerin bircok 6zellik
bakimindan karisik olmalarina neden olur. Bu karisik bilesim olusturulan betonun kirilma
mekanizmalari etkilemektedir. Bu arastirma, dogal nehir agregalarinin sahip oldugu
petrografik ve miihendislik Ozelliklerinin betonda olusan kirilma mekanizmalarini nasil
etkiledigini belirlemek amaciyla yapilmastir.

Caligmada dort farkli nehir agregasi temin edilerek, petrografik ve kimyasal bilesimleri ile
miihendislik 6zellikleri belirlenmistir. Ayrica, dort farkli agrega kaynagi, her bir agrega
kaynagina ait ii¢ farkli tane sinifi ve iki farkli ¢imentonun kombinasyonundan olusan 24 farkl
seride beton liretilerek, bu betonlarin yogunluklari, basing dayanimlar1 ve kirilma sekilleriyle
bunlarin sayilari incelenerek meydana gelen kirilma mekanizmalari aragtirilmistir.

Cimento dayanimina bagli olarak artan beton basing dayanimlar ile agregalarda tanecik
parcalanmalarinin arttig1 goriilmiistiir. Tim betonlarda aderans sokiilmelerinin tanecik
kirilmalarindan fazla olmasi incelenen beton dayanim siniflarinda belirleyici mekanizmanin
aderans sokiilmesi olduguna isaret etmektedir. Tanecik kirilmas1 bakimindan, digerlerinden en
fazla farklilik gosteren malzeme Harsit agregalaridir. Bu malzeme petrografik igerik
bakimindan en fazla granit malzemeye sahiptir. Sonug olarak agrega petrografik yapilarinin ve
miihendislik 6zelliklerinin, beton dayanimlarinda ve kirilma mekanizmalarinda etkili oldugu
anlasilmistir.

Anahtar kelimeler: Agrega, Beton, Dogal Nehir Agregalari, Petrografi

Not: Bu arastirma Giimiishane Universitesi BAP Birimi tarafindan 15.F5110.02.01 nolu proje
kapsaminda desteklenmistir.
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Karayolu Tiinellerinin Kullanic1 Bazh irdelenmesi: Giimiishane-

Trabzon Tiinelleri Ornegi

Burak KOCHAN? Emine CORUH** Metin Mutlu AYDIN?¢
1Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, fnmat Miihendisligi Béliimii, 29100, Giimiishane

20ndokuz Mayis Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Béliimii, 55200, Samsun

Ozet

Tineller, diinya genelinde araziden kaynakli engelleri kisa mesafelerde asabilmeyi, olumsuz cevre
etkilerinden (¢1g, kaya diismesi vb.) yolu korumalari, trafik hacmini ve erisilebilirligi artirarak yolculuk
stiresinden tasarruf edilmesini saglamalari nedeniyle hem sehirlerarasi ulasimda hem de sinirli araziler
tarafindan c¢evrelenmis sehir ici ulasimda, bir miihendislik ¢oziimii olarak yaygin sekilde
kullanilmaktadir. Tiinellerin sayisi arttik¢a bu yol kesimlerinde, trafik glivenligi konusu daha da 6nemli
hale gelmektedir. Daglik, cografik karakteristiklerin yaygin oldugu Tiirkiye gibi iilkelerde sehirici ve
sehirlerarasi yollarda kesintisiz, konforlu ve giivenli ulagimi saglamak amaciyla yol giizergahlarinda
tiinel kullanim1 oldukca yayginlasmistir. Son yillarda sayisi giderek artan tiinellerde, teknolojik
geligsmelere bagli olarak farkli 6zellikteki tiinel uygulamalar1 goriilmektedir. Bu kapsamda Tiirkiye’de
karayolu ulagiminda yapilan yatirimlara ve gelismelere bagh olarak farkli 6zellikte tiineller isletmeye
acilmistir. Calisma kapsaminda tiinellerin giivenlik ve isletim 6zellikleri, siiriiciiler yani kullanicilar
acisindan detayli olarak irdelenmistir Yapilan anket calismasi ile Glimiishane ve Trabzon arasindaki
tiinelleri kullanan siiriiciilerin basta tiinellerin giivenlik 6zellikler olmak iizere isletim vb. agisindan
memnuniyetleri arastirllmistir. Elde edilen sonuglar ile tiinellerden, siiriiciilerin memnuniyetleri
belirlenmis; operatdr tarafindan goriinmeyen fakat siiriiciiler agisindan énemli olan eksiklikler tespit
edilerek detayli olarak belirtilmistir. Boylece, tiinel insa ve isletmesinde iyi bir bilgi birikimine sahip
olan iilkemizin bu konuda diinyanin en iyilerinden birisi olmasi hususunda katki saglanmaya
caligtlmustir.

Anahtar kelimeler: Karayolu Tiineli, Giivenlik, Isletim Ozelligi, Siiriicii Ozellikleri, Sehirlerarasi
Ulagim
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Sehir i¢ci Ana Arterlerde COVID-19 Pandemisi Kisitlamalarindan
Dolay1 Trafik Akimlarinda Meydana Gelen Degisimlerin

Incelenmesi

Eren DAGLI*?, Metin Mutlu AYDIN??, Emine CORUH?3*
Selcuk Universitesi, Doganhisar Meslek Yiiksekokulu, Ulastirma Hizmetleri Béliimii, 42930, Konya
20ndokuz Mayrs Universitesi, Miihendislik Fakiiltesi, jn;aat Miihendisligi Boliimii, 55200, Samsun
3Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, fnmat Miihendisligi Béliimii, 29000, Giimiishane

Ozet

2019 yili sonunda Cin’de ortaya ¢ikan COVID-19 Pandemisi, 2020 yilinin ilk aylarindan itibaren diinya
genelinde birgok alanda kisitlamalara ve diizen degisikliklerine neden olmustur. Diger tiim alanlarda
oldugu gibi ulastirma hizmetleri ve ulasim karakteristiklerinde de bu pandemi nedeniyle biiyiik
degisiklikler goriilmiistiir. Ulkemizde pandeminin goriilmeye baslandig: tarihten itibaren pandeminin
seyrine ve hastaliga yakalanan vatandas sayisindaki artisa bagli olarak baz1 dénemlerde sokaga ¢ikma
kisitlamalar1 getirilmistir. Bu kisitlamalara bagli olarak toplu tasima sefer sikliklari, sehir i¢i ve sehirler
arasi toplu tasima hizmetlerini kullanan yolcu sayilari, trafikteki arag sayisi vb. ulagim ile ilgili birgok
alanda degisiklikler goriilmeye baslanmistir. Bu ¢alisma kapsaminda, pilot kent olarak secilen Antalya
sehir merkezinde yer alan ana arterler iizerinde pandemi etkisi nedeniyle trafikteki ara¢ sayisinda
meydana gelen degisimler saha gozlemleri yardimiyla incelenmistir. Yapilan saha o6l¢iimlerinden
pandemi Oncesi ve sonrasi arag sayilart belirlenmistir. Sonuglar, pandemi esnasindaki kisitlamalar, disari
¢ikma korkusu vb. nedenlerin trafikteki toplam arag¢ sayilariin azalmasina neden oldugunu gostermistir.
Analiz sonuglarindan, bu azalisin biiyiikliigiiniin pandemi nedeniyle kisitlama olan giinlerde %90’lara
ulastig1 goriilmiistiir. Caligma sonucunda elde edilen bulgular, sehir ici ana arterler igin yapilacak
planlamalarda pandemi nedeniyle olusacak degisimlerinde géz Oniinde bulundurulmasi gerektigini
acikeca ortaya koymustur.

Anahtar kelimeler: COVID-19 Pandemisi, Ana Arter, Arag Sayisi, Trafik
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Insaat Sektoriinde Yapi Denetimi ve Kirsehir ilindeki Uygulamalarin

Incelenmesi

Erkan Duru BiLiCi*!?, Prof. Dr. M. Mustafa Onal 2°,
14hi Evran Universitesi, Mimarlik ve Miihendislik Fakiiltesi, Ileri Teknolojiler Béliimii, 40200, Kirsehir

2 Ahi Evran Universitesi, Mimarlik ve Miihendislik Falkiiltesi, Insaat Miihendisligi Bolimii, 40200, Kirsehir

Ozet

Yillar igerisinde yasanmis olan dogal afetler sonucunda yikilan yapilara aslinda yeterli denetimin
olmamas1 yada uygulanan denetimlerde kanun ve yonetmelik deki eksiklikler yapi1 denetim
uygulamalarinin iizerinde durulmasi gerektigini 6n plana ¢ikarmistir.

Bu calismamizin hazirlanmasindaki en 6énemli amaglardan birisi, imal edilen yapilardaki denetimin ne
kadar onemli oldugu ile birlikte yap1 denetimin uygulanmasinda ve Kirsehir ilindeki yapilan
uygulamalarda karsilagilan sorunlarla birlikte ¢6ziim Onerilerinin sunulmasidir. Calisma alt1 boliimden
olusmaktadir;

Bu alt1 bolimde ¢alismaya neden olan siire¢, ¢alismanin amaci ve konusundan bahsedilmis olup
Tirkiye’deki uygulamalar, yonetmelik, tliziik ve kanun hakkinda bilgiler verilip, daha 6nce yapilan
arastirmalar 6zetlenmistir. Ayrica gelismis olan iilkelerdeki yapi denetim uygulamalari 6zetlenmis,
ornekler, veri toplama, inceleme, degerlendirme asamalarindan bahsedilmistir. Anket sonuglar
belirtilip, bulgular {lizerinde tartisilmis ve bulunan sonuglar 6zetlenmis olup, tavsiyeler sunulmustur.
Bahsedilen boliimleri biraz detaylandiracak olursak;

Yap1 denetim uygulamalarinin eski dénemlerden giiniimiize kadar hangi yonetmelik ve kanun ile
gelistirilerek iyilestirme calismalar1 nasil yapilmistir, aksakliklar nasil giderilmeye calisilmistir gibi
konular {izerinde durulmustur. Bu konular arastirilirken yontem olarak ise, Kirsehir ilinde yap1 denetim
sirketlerinde c¢alisan teknik personellere 33 sorudan olusan anket ¢alismasi uygulanmistir. Temmuz
2020 de baslayan calisma Subat 2021 de tamamlanmis olup, anket ¢aligmasinda izlenen yol ve sorulan
sorular ¢alisma igeriginde verilmistir. Yapmis oldugum c¢alismanin sonuglarinda ise, llkemizdeki ve
Kirsehir ilindeki yap1 denetim sisteminde ortaya ¢ikan sonuglar belirlenmistir.

Anahtar Kelimeler: Kirsehir’de Yap1 Denetim, Yapi, Yapt Denetimi, Yap1 Denetim Kuruluslari, Yap1
Denetim Sorunlari
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Sebekeden Bagimsiz Fotovoltaik Giines Panellerinden Beslenen

AA/DA Yuklerinin Kontrolt, Modellenmesi ve Benzetimi

Onur Ozdal MENGi*!2

1Giresun Universitesi, Miihendislik Fakiiltesi, Elektrik-Elektronik Miihendisligi Boliimii, 28200, Giresun

Oz

Bu calismada ev tipi yiiklerin Fotovoltaik Giines Enerjisi (FVGE) sisteminden elde edilen enerji ile
beslenmesi ve burada kullanilan cihazlarin farkli kontrolorler ile denetlenerek bu kontrolorlerin
kiyaslanmasi konusu {izerine calisilmistir. Sebekeden uzakta basit bir ¢iftlik evinin ihtiyacinin
giderilmesi ve tarlanin sulama sistemi i¢in gerekli olan enerji giines enerjisinden temin edilmeye
calisilmistir. FVGE, temel ihtiyaclarin karsilayabilmesi i¢in diisiik giiglii ve ucuza mal olacak sekilde
dizayn edilmistir. Sistem, fotovoltaik giines panelleri, akiiler, akii sarj cihazi, maksimum gii¢ noktasi
izleyici, kiyicilar, kontroldrler, evirici ve AA/DA yiiklerinden olusmaktadir. Fotovoltaik giines enerji
sistemi kurulu giicti 1600W’dir. Sistemde acil durumlar i¢in 4 adet akii kullanilmasi ile birlikte yUklerin
enerjisiz kalmasinin 6niine gecilmeye ¢aligilmigtir. Maksimum gii¢ noktasi izleyici olarak degistir ve
gbzle metodu kullanilmigtir. Ayni zamanda biri akiileri sarj etmek icin digeri ¢ikis gerilimini 12V
degerinde sabit tutabilmek icin 2 kiyici ile birlikte senkron olarak ¢alismaktadir. Akii sarj devresinde
¢cift yonlii senkron azaltan tip kiyic1 kullamlmistir. DA yiikleri ve evirici igin ise azaltan tip kiyici
kullanilmastir. Evirici giris gerilimi 12V, ¢ikis gerilimi ise 3 faz 380V/50Hz olarak yapilmistir. Boylece
istenirse hem 1 fazli hem de 3 fazli yiiklerin beslenebilmesi saglanmaya ¢alisilarak esnek bir kullanim
hedeflenmistir. Tarlanin sulamasini yapmak i¢in 500W’lik bir adet dalgig pompa/su pompasi
kullanilmistir ve aydinlatma yiikleri de bulunmaktadir. Sistemde kullanilan ¢ok sayida kontrolor ile hem
kiyicilar hem de evirici kontrol edilmeye calisilmistir. Kiyicilar sabit 12V ¢ikig gerilimini saglarken
eviricide kullanilan kontrolorler ise 380V/50Hz degerinde yiik gerilimini sabit tutmaya galigmaktadir.
Burada PI ve kesir dereceli PI kontrolorler kullanilmisg ve etkinlikleri analiz edilmistir. Sistemin
tamaminin analizi ve benzetimi Matlab/Simulink ortaminda gerceklestirilmistir.

Anahtar kelimeler: Fotovoltaik Giines Enerjisi, Degistir ve Gozle, Kesir Dereceli Pl, Pl
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The future of Hebron electrical grid with growing demand on electric

cars

Nassim Iqgteit!, Mohammad Attoun®, Mohammad Abu Sninah®

!Electrical department, Palestine polytechnic university, Hebron, Palestine

Abstract

This article studies the future state of the electrical network in Hebron city when seven
electric car charging stations will be established in the city. The main aim of the research is
to develop and improve the capacityof the network for accommodating the presence of
charging car stations on it. Four different types of electric cars will be tested, the cars contain
batteries of different capacities and different charging technology as well as various charging
levels. 58 cars in the peak period of demand in all charging stations will be assumed.
Consequently, in this period of time the research focus on the total demand in each electric
substation and losses in the grid of the city. The Electrical Transient Analyzer Program (etap)
will be used to apply this study. The main result is the network of the city will face some
overloading problems at maximum demandof charging. This paper also presents some
practical procedures for solving the expected overloading in the network.

Keywords: Electrical cars, charging station, etap program, electrical network, Hebron city
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Farkhh LED Lambalarmin Gii¢ Kalitesi Analizinin Gergeklestirilmesi

Faruk KURKER*1a

tAdiyaman University, Faculty of Engineering, Department of Electrical-Electronics Engineering, 02040, Adiyaman

Oz

Elektrik kullaniminin % 20-30’unu olusturan aydinlatma, en onemli elektrik tiiketimi kullanimlar
arasinda yer almaktadir. LED (Light Emitting Diode - Isik yayan diyot) lambalar akkor, halojen ve
floresan lambalara gore daha uzun omurli, tasarruflu ve gevre dostudur. LED'lerin en 6nemli
avantajlarindan biri yliksek verimli olmalaridir. Yani enerjisinin en fazla % 20'si 1s1ya ¢evrilirken geri
kalan % 80 ise 151k olarak yayilir. Diinya genelinde aydinlatmalarda yiliksek verimle ve sagladig
tasarrufla LED’ler sik¢a kullanilmaya baslanmasiyla énemli bir teknoloji sektorii haline gelmistir.
LED'ler kullanilirken tizerlerinden gecen akimi sinirlamak gerektigi igin kisaca ¢alisma karakteristikleri
geregi bir siiriicli devresine ihtiyag duymaktadirlar. LED’lerde kullanilan siiriicii devrelerinin igerdigi
giic elektronigi elemanlarindan dolay1 sistemden harmonikli akim ¢ekerler. Bu nedenle LED siiriiciilerin
giic kalitesi lizerine etkilerinin analiz edilmesi ve yorumlanmasi olduk¢a dnemlidir. Bu ¢aligmada farkli
gucteki LED’lerin elektrik sebekesinde neden olduklar gii¢ kalitesi problemlerinden harmonik igerigi,
toplam harmonik bozulumu ve gii¢ faktorii degerleri incelenmistir. Calisma sonucunda, farkli giic
degerlerine ait LED’lerin gii¢ kalitesi lizerine 6nemli etkilerinin oldugu goriilmiistiir.

Anahtar Kelimeler: Glg Faktorl, Gug Kalitesi, Harmonik, LED
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Tiirkce El Yazis1 Karakterlerin Taminmasina Yonelik Calismalar
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! Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Elektrik Elektronik Miihendisligi Boliimii, 61080, Trabzon
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Oz

Gelisen teknoloji ile El Yazist Tanima (EYT) uygulamalar1 gerek insan hayatini kolaylastirmasi gerekse
zaman anlaminda kazan¢ saglamasindan dolay:r arastirmacilarin ilgi odagi haline gelmistir. EYT
gereksinimi bir¢ok alanda karsimiza ¢ikmaktadir. EYT, insan hayatim kolaylastirirken bir yandan da
insan etkilesimini azaltmaktadir.

Son yillarin makine 6grenmesi alaninda bagarili uygulamalarindan biri olan Optik karakter tanima
(OCR), kagat tizerinde yer alan el yazist ya da makine baskisiyla yazilmis verilerin taranmis dosyalar
Uzerindeki metin bilgilerinin veya karakterlerin okunarak bilgisayar tarafindan taninmasi ve buna goére
diizenlenebilir bir metne doniistiiriilmesi anlamina gelmektedir. Arastirmacilarin bircogu Ingilizce,
Arapca, Hintce, Cince, Urduca ve Farsca dilleri (izerinde karakter tanima isleminde OCR y6ntemini ele
almistir. Baz1 dillerin kendine has karakterler i¢cermesi, bu dilleri kullanan arastirmacilar1 kendi
alanlarinda daha performansli ¢alisabilecek Optik Karakter Tanima sistemleri tasarlama ¢aligmalarina
yonlendirmistir.

El yazisi ile yazilmis harf ve metinler ¢esitli zorluklar igerebilir (egik, bitisik yazilmis ciimleler gibi).
Bu sekildeki yazilarda herhangi bir standart biciminin olmayist el yazisi tanima islemini, basili
belgelerin aksine c¢ozimlenmesi zor bir durum haline getirmektedir. 30 yili askin bir siiredir
aragtirmacilar el yazis1 karakter tanima c¢alismalarim siirdiirse de Tiirkge el yazisi {izerine yapilan
calismalar halen gelisme asamasindadir. Kapsamli bir Tiirkge elyazmasi karakter veri tabaninin
bulunmayigi bu durumun en énemli sebeplerindendir.

Bu ¢alisma Tirkce karakterlerin, ozellikle de el yazmasi karakterlerin otomatik taninmasi Uzerine
yapilan ¢alismalarin bir derlemesini ve bu alanda ne gibi ¢aligmalarin yapilabilecegini ortaya koymak
i¢in hazirlanmugtir.

Anahtar kelimeler: El Yazis1 Tanima, Optik Karakter Tanima (OCR), Tiirk¢e Karakter
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Canakkale ili Eceabat Ilgesi i¢cin 1 MW Riizgar Enerji Santrali

KurulumFizibilitesi ve Degerlendirmesi

Furkan Ahmet TAMYIGIiT"™'?, ibrahim GUNES??
L2[stanbul Universitesi-Cerrahpasa, Mithendislik Fakiiltesi, Elektrik-Elektronik Miihendisligi Bolimii, 34320, Avcilar,

Istanbul, T lirkiye

Oz

Gunumuzde, ¢esitli sektorlerdeki enerji ihtiyacimi karsilayan komir ve petrol gibi fosil
yakitlar, sebep olduklari gevre kirliligi vb. sorunlara yol agmaktadirlar. Ayrica, bu kaynaklarin
siirli ve belirli dmiirlerinin olmasi, enerji ihtiyaclarinin karsilanmasini alternatif enerji
kaynaklarina yoneltmistir. Yenilenebilir ve temiz enerji kullanimi1 denince giines ve riizgar
enerjilerinin  sonsuz potansiyele sahip olmast enerji  kaynak kullanim yonelimini
degistirmektedir. Tirkiye’de riizgar enerjisinden ilk elektrik enerji iiretimi 1998 yilinda
Cesme’de 1.5 MW riizgér enerji santralinden (RES) karsilanmistir. Turkiye Ruzgar Enerjisi
Birligi (TUREB), 2019 Temmuz verilerine gore kurulu RES guict 7.615,40 MW seviyesine
ulagmistir. Rizgar enerji santrallerinin kurulumu ve sebekeye entegrasyonu TUREB
verilerine gore glinden giine artmaktadir.

Dinya capinda gelisen ve tesvik edilen yenilenebilir enerji kaynaklar1 (YEK) icin maliyet
analizleri yapilmalidir. Bu ¢alismada ise Tirkiye’nin Canakkale ili Eceabat ilgesinde 1 MW
riizgar tirbini icin kurulum fizibilitesi yapilmistir. Ruzgar turbini kurulumu, 40.16055° kuzey
enlemi ve 26.33658° dogu boylaminda olacak sekilde harita koordinat noktalar1 belirlenmistir.
Rizgér tlrbini olarak NORTHEL dretici firmasinin ORSA DS75/1200 tiirbin modeli ele
alinmustir. Uretici firmanin {iretim parametrelerine gére 60 metre Hub yiiksekligine gore aylik
ortalama riizgar hizlari referans alinmistir. Riizgar tlirbin dmriiniin 20 yil olmasi hesaba
katilarak, bu siire zarfindaki gelir ve gider oranlar: tablo haline getirilmistir. Riizgar enerji
santralinden tretilen elektrik enerjisinin diisiik mahsuplasma bedeli ile elektrik sebekesine
verilmesi ele alinmistir. Bu galismanin analizleri neticesinde; Canakkale ili Eceabat ilgesine
kurulabilecek olan bir riizgar enerji santrali (RES) uygulamasinin fizibilitesi ve ekonomik
analizi yapilmistir. Ik yatirnm maliyeti ve basa bas (amortisman) siireleri saptanmistir. Bu
analizler neticesinde bu bdlgede 1 MW giice sahip ruzgar enerji santral kurulumunun
ekonomik olarak karlilik sonuglari degerlendirilmistir.

Anahtar kelimeler: Yenilenebilir Enerji, Rizgar Enerji Santrali, Enerji, Ruzgar Tarbini,
Rizgar Enerjisi, Fizibilite, Ekonomik Analiz, Maliyet Analizi, Karlilik
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UzerindeOlusturdugu Etkilerin incelenmesi
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Oz

Gunimduzdeki enerji politikalari, fosil yakitlarin yakin gelecekte tikenebilir olmasi
ongorilerek degismektedir. Giines ve Rizgar enerjisi basta olmak tizere yenilenebilir enerji
kaynaklarindan (YEK) elektrik enerjisi Uretimi ve kullanimi yayginlasmaktadir. Yenilenebilir
enerji kaynaklarinin dogadan ve sonsuz oldugu farz edilerek ilk yatirim maliyetleri ve bakim-
onarim maliyetleri disinda fosil yakit i¢in maliyet gerektirmez. Ayni zamanda giines ve riizgar
enerjisi gibi kaynaklar, merkezi elektrik Gretimini dagitik tiretime evirdigi igin tiiketicilere
daha yakin sekilde konumlandirma imkan1 sunmaktadir. Uretilen elektrigin, tiiketicilere yakin
olmasi yenilenebilir enerji kaynaklarinin sagladigi avantajlardan biridir. Ancak, giines ve
rizgar enerji santrallerinin elektrik dagitim sistemleri icerisinde boyutu arttikca sebekeye
entegrasyonu teknik anlamda zorlagsmaktadir. Bundan dolayi, YEK santrallerinin elektrik
dagitim sebekesinde yiik akis analizleri ve kisa devre analizlerinin yapilmasi gerekmektedir.
Boylece, entegrasyonda yasanan teknik zorluklar minimize edilebilmektedir. Bu ¢alismada ele
alinan riizgar ve giines enerji santrallerinin, elektrik sebekesinin tizerinde olusturdugu olumsuz
etkiler incelenmistir. RiUzgar ve giines enerji santrallerinin sebekede olusturdugu gerilim
dalgalanmasi, frekans degisimi, aktif gii¢ kaybi, elektrik sebeke koruma diizenleri vb. etkileri
lizerine tarama caligmast yapilmistir. Ayrica, riizgdr ve giines enerji santrallerinin farkl
giiclerdeki kisa devre analizleri ve ylik akis analizleri, IEEE 8 barali test sisteminde
DIgSILENT PowerFactory programi ile test edilmistir. Bu analizler sonucunda, elektrik
dagitim sebekesi lizerindeki aktif ve reaktif giic degisimleri ve YEK santralinin entegre
edildigi baradaki gerilim kararlilign gozlemlenmistir. Bu c¢alisma, yenilenebilir enerji
kaynaklarmin akilli elektrik dagitim sebekeleri {izerine olan olumsuz etkileri géstermektedir.

Anahtar kelimeler: Gug Sistemleri, Koruma, Riizgar Enerjisi, Giines Enerjisi, Yenilenebilir
Enerji, YUk Akis Analizi, Kisa Devre Analizi
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Extract

Artificial Intelligence (Al) applications in renewable energy are very important. In the renewable energy
sector, the main purpose of the use of artificial intelligence systems appears to be to minimize
forecasting difficulties and to efficiently integrate renewable energy into the central energy grid.
Moreover, Al helps renewable energy suppliers design effective strategies and policies around current
energy consumption and demands. This study examines AI’s use to help inform energy supply and
demand, making accurate predictions, monitoring and optimizing energy efficiency. The study presents
wind energy estimation using a double-stage GA (Genetic Algorithm) -ANN (Artificial Neural
Networks). Also, the study looks at the non-traditional, StatCast-Solar, such as Fuzzy Logic and ANN
for Photovoltaic (PV), renewable energy sources, and methods of accurate and short-term predictions
of solar radiation using machine learning method.

Keywords: Photovoltaic, Maximum Power Point Tracking, Artificial intelligence, Renewable Energy
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Abstract

In this study, determining data of dropper lengths in rail systems by means of artificial neural networks
is discussed. Electrification systems consisting of energy transmission lines, traction power substations
and their command and control units are required to operate electrical railway systems. It should be
ensured that the heights of contact wires which the pantograph constantly contacts should be the same
at every point of the line. In order to keep the contact wires stable at a specific height, a messenger wire
which runs in the same line but above of the contact wire is installed. The contact wire is hung on the
messenger wire with intermediate connection elements called dropper. The heights and locations of
droppers should be carefully determined according to the deflection of the contact wire and the
messenger wire, tensions of the both wires, etc.. Previously, the dropper heights were determined
manually. Recently, they can be calculated with a few software developed by some companies. In this
study, as a new approach, artificial neural networks were trained with Matlab® software by means of
the dropper data from previous railway projects in order to be able to produce new dropper data. Finally,
after the analysis with a test data, it has been observed that the dropper lengths can be calculated
automatically with a high accuracy.

Keywords: Rail Systems, Railway Catenary System, Electrification, Dropper Calculations, , Artificial
Neural Networks.
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Quadratic Regulator
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Kutahya 43500, Turkey

Abstract

The design of Direct Current (DC) motor speed control, which is preferred due to its high torque in
industrial applications, is a challenging task. The Linear Quadratic Regulator (LQR) controller ensures
the well-controlled behavior of the system by minimizing the error in speed control. This can only be
achieved if the rank of the controllability matrix is maximum. The rank value of MT2240A DC motor
used in the study is only 1. In this study, the LQR controller enriched with an observed based design
was used to overcome this problem. In the experiments, the transient and steady state behavior metrics
of the speed control were compared in the simulation environment of the plant controlled by
Proportional Integral Derivative (PID) controller, and the closed loop response of the plant in order to
determine the efficiency of the presented design. It was observed that the LQR controller has optimum
response with more effective transient and steady state responses compared to the PID controller. This
result enabled the LQR controller design, which was inadequate in terms of controllability, and proved
that the observation-based LQR controller dynamically responded better.

Keywords: DC motor speed Control, Observed based Linear Quadratic Regulator, Proportional Integral
Derivative Controller, Closed Loop Response.
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Abstract

In this study, the wind energy potential of wind turbines with three different power capacities is analyzed
using the Weibull probability density function. The installed power of the wind turbines is 1 MW, 3 MW
and 5 MW, and the tower heights are 65 meters, 95 meters and 120 meters, respectively. The moment,
energy pattern factor, and modified maximum likelihood methods have been used to calculate the shape
and scale parameters of the Weibull probability density function. Tower-height wind speeds of wind
turbines are modeled by these methods. It is also aimed to determine the most consistent mathematical
method by performing R? and RMSE error analysis in these models. In addition, capacity factors for
wind turbines are calculated and the electrical energy potential that can be produced is analyzed. The
Terkos region of Istanbul, Turkey is chosen for the case study.

The results show that the lowest R? and RMSE error rates are obtained with the modified maximum
likelihood method. In addition, the capacity factors and annual electrical energy production potentials
calculated by moment, energy pattern factor, and modified maximum likelihood methods gave close
results for the same wind turbine. The capacity factors of 1 MW, 3 MW and 5 MW wind turbines to be
installed in the study region have been calculated as approximately 32%, 33%, and 37%, respectively.
It is also concluded that the wind turbine with higher installed power will contain the best capacity
factor. The electrical energy generation potentials of 1 MW, 3 MW and 5 MW wind turbines have also
been estimated as approximately 2,800 MWh, 8,700 MWh and 16,300 MWh, respectively.

Keywords: Wind Turbine, Electrical Energy, Weibull Distribution, Capacity Factor
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Abstract

Although the memristor was first introduced as a missing circuit element that meets the relationship
between charge and flux in 1971 by Chua theoretically, its physical realization was carried out in 2008
by a group of researchers in HP laboratories. After that, various studies have been done on the
mathematical modeling of the memristor as a new circuit element that attracts attention after resistor,
inductance and capacitor.

In these models, different methods have been introduced for memristance calculation of memristor. The
non-linear ionic drift model is one of these methods, too. In this model, window functions are used to
ensure nonlinearity. Different window functions that stand out at different points are suggested in the
literature. Another prominent issue in these studies is the memristor structure modeled. In the modeling
studies, single active layer (single-sided doped) memristor mechanisms were discussed.

In this study, two active layer (dual-sided doped) memristor structure is analyzed. For these structures,
solutions of memristance calculation using non-linear ionic drift model are shown. Memristance and
variation of current-voltage values are presented for different initial parameters and frequency values.
These results have been obtained for different window functions (Strukov, Joglekar, Biolek,
Prodromakis, Zha, etc.). In addition, single-sided doped memristor and dual-sided doped memristor
structures are considered separately and the results of the window functions available in the literature
for these structures are given comparatively.

As a result, it has been observed that some features such as switching speed, saturation frequency etc.
of the dual-sided doped memristor structure have a higher performance than the single-sided doped
memristor structure.

Keywords: Dual Sided, Memristor, Non-Linear Drift, Window Function
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Abstract

The memristor, which entered the literature with the name of the fourth circuit element, was first put
forward theoretically by Chua in 1971 and its physical realization was carried out by a group of
researchers in HP laboratories in 2008. After these advances, various mathematical models have been
developed to analyze the working structure of the memristor.

The nonlinear drift model is also used as a mathematical equivalent of the memristor mechanism as one
of the models. In the nonlinear drift model, window functions with certain properties play an important
role in the nonlinearity of the model. Different window functions come to the fore with their various
features (boundary conditions, boundary lock, scalability, flexibility etc.). However, it is seen that the
studies conducted focus on single-sided doped memristor structures.

In this study, the analysis of TiO, memristor structure with dual-sided doped instead of TiO, memristor

structures with single-sided doped with non-linear ionic drift model is done. A controllable []-shaped
function model is proposed as a different window function in the analysis of dual-sided doped TiO;
memristor structures by non-linear drift model. Here, the current-voltage changes are given by taking
into account the various parameters of the dual-sided doped memristor structure. The change of pinched
hysteresis loops according to the frequency is presented. For the proposed function, the state of meeting
the basic function properties such as boundary conditions, boundary lock, scalability, flexibility and
their performance in comparison with other window functions (Strukov, Joglekar, Biolek, Prodromakis,
Zha, etc.) available in the literature are presented.

Consequently, it is evaluated that the parametric structure and natural form of the proposed window
function can be used for analyzing of dual-sided doped TiO, memristor structures.

Keywords: Controllable [T-Shaped, Dual-sided, Memristor, Non-Linear Drift, Window Function
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Pasif Mikrokaristiricilarin Tasarim Geometrisinin Karistiricl
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Ozet

Son yillarda mikro 6lgekli karisim saglamak amaciyla kullanilan mikrokaristiricilar ucuz maliyet
ve hassas 0lcum gibi bircok avantajlar1 nedeniyle biyomedikal, tibbi teshis, ¢evre koruma, ilag
gelistirme, gida givenlik kontrolli, makine ve kimya sanayi gibi ¢ok gesitli uygulama alanina
sahiptir. Bu makale, mevcut mikro karigtirict  tasarimlarimin  gelistirilmesi  icin
mikrokaristiricilardaki  son  gelismeleri ele almaktadir. EK olarak, mikro kanallarda akis
analizinde temel akis parametrelerini g0zden gecirerek, mikrokaristirici alaninda mevcut
literatiriin incelenmesi ve derlenmesi ve pasif mikrokaristiricilar igin verimli tasarim
geometrilerini  O0zetlemektedir. Ayrica, farkli geometride 0zel olarak tasarladigimiz
mikrokaristiricilarin sayisal analizi sunulmustur. Sayisal analizi yapilan platformlarda farkli
konsantrasyonlardaki saf su ve boyar madde eklenmis sulu c¢ozelti kullanilmistir. Sonlu
elemanlar yontemini kullanan paket program yardimiyla elde edilen similasyon sonuglarina gore,
hiz ve kanal geometrisindeki degisikliklerin karistiricinin performansinda 6nemli oranda etkili
oldugu gosterilmistir. Farkli geometride 0zel olarak tasarlanan iki farkli mikrokarigtirict igin,
karistirma performanslart  karsilagtirilmig ve kanal geometrisinin etkisi sonu¢ boélumiinde
sunulmustur.

Anahtar kelimeler: Mikrokaristiricilar, Pasif mikrokaristiricilar, Akis similasyonu, Mikro akiskan
platform
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Ozet

Glnlimiiz diinyasinda artan enerji ihtiyacinin, ¢evreye etkisini en aza indirecek sekilde karsilanmasi i¢in
yenilenebilir enerji kaynaklari 6nemli bir yer edinmistir. Enerji iiretimi amaciyla bu kaynaklarin
kullanilmasi hem yasanabilir ¢cevre hem de ekonomik agidan oldukca avantaj saglamaktadir. Giines
enerjisi, yenilenebilir bir enerji kaynagi olmasi ve gliniimiizde bir¢ok sisteme enerji saglamasi nedeniyle
diger enerji kaynaklarina onemli bir alternatif olusturmaktadir. Enerji {iretmek amaciyla gilines
enerjisinden yararlanan sistemlere fotovoltaik sistemler adi verilmektedir. Bu tiir sistemler cati,
aydinlatma, giines tarlalar1 ve bazi elektronik aletlerin sarj uygulamalarinda oldukga tercih edilmektedir.
Fotovoltaik sistemler genel olarak iki tiirde tasarlanirlar. Sebeke bagimli sistemlerde iiretilen enerji
depolanmadig i¢in dogrudan tiiketilir. Sebeke bagimsiz sistemler ise elde edilen enerjiyi akiilerde
depolayarak daha sonra kullanilabilme imkani saglamaktadir. Fotovoltaik sistemler tasarlanirken
kullanilacak materyaller birbirlerine karsi sagladiklari avantajlara gore segilirler. Giines paneli
seciminde, polikristal paneller hem golgelenmelerden az etkilenmeleri hem de verim ve maliyet
acisindan diger panellere oranla daha avantajli olmalar1 nedeniyle tercih edilmektedirler. Uretilen
enerjiyi depolamak i¢in kullanilacak akii se¢iminde verim ve saglanan gii¢ degeri dikkate alinmaktadir.
Bu nedenle genellikle fotovoltaik sarj sistemlerinde kursun asit akii tercih edilmektedir. Sistemin bir
diger elemani olan sarj kontrol cihazi panelden alinan enerjiyi akiiniin sarj olabilecegi enerji seviyesine
yiikseltmek veya diisiirmek amaciyla kullanilmaktadir. Sarj kontrol cihazi seciminde ise sistemde
olusacak sarj akimi g6z oniinde bulundurulmaktadir. Bu ¢alismada sebeke bagimsiz sistemler arasinda
olan disiik giiglii mobil fotovoltaik sarj sisteminin olusturulmasi amaglanmistir. Sistemin tasarimi
draw.io programinda yapilarak Sekil 1°de gosterilmistir.

Anahtar kelimeler: Fotovoltaik Sarj Sistemi, Glines Enerjisi, Yenilenebilir Enerji Kaynaklari

GUNES

PANEL GRUBU

SARJ KONTROL CIHAZI

usB MODULU AKU

Sekil 1. Fotovoltaik Sarj Sisteminin Tasarimi
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Impacts of Covid-19 and Distance Education on Electricity
Consumption in aUniversity Campus: Giimiishane University

Example

Recep CAKMAK ™2

LGiimiishane University, Engineering and Natural Sciences Faculty, Department of Electrical and Electronics Engineering,
29100, Giimiishane

Abstract

In 2020, the world has been faced a pandemic which called as COVID-19 then the governments have
been implemented some restrictions in order to decrease mobility. Because of COVID-19 restrictions,
suspended of the activities of some businesses, adopting the distance education instead of face-
to-face education, implementation of work at home models have led impacts on the electricity sector in
terms of both generation and consumption. This study investigates the impacts of the COVID-19
pandemic restrictions and online education on the electricity consumption of Glimiishane University
main campus which located in Giimiishane central province and called Giimiishanevi Campus. In
order to show effects of lockdown due to the Covid-19 pandemic and online education the energy
consumption data of the campus has been collected from January 1%, 2019 to October 31%, 2020, were
used for analysis. First, energy consumption profile of each years has been analyzed as monthly to
present similarity of the periods before the COVID-19. Then the lockdown period has been compared
with past years same education period. The analysis results have been interpreted in terms of the
reducing on consumption and drawn power profile. The results indicate the dramatically power
consumption reduction of the main campus and bring forward to discuss online education option for
some courses which can be appropriate through distance education after COVID-19 pandemic end.

Keywords: Covid-19 pandemic, Distance education, Electricity consumption, Giimiishane University,
Online education
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Design and Implementation of a Dynamic LED Dimming Based
Highway Tunnel Lighting Control System Approach Through

Devised Real Time PC Controlled Demonstration Platform

Recep CAKMAK™2 ' Ayhan DUNDAR?®

YGiimiishane University, Engineering and Natural Sciences Faculty, Department of Electrical and Electronics Engineering,
29100, Giimiishane

2Posta ve Telgraf Teskilaty(PTT) Anonim Sirketi, PTT Giimiishane Basmiidiirliigii, 29100, Giimiishane

Abstract

Tunnel constructions for highway routes are being more and more important in the world as well as
Turkey. Transportation can be accelerated, and optimum protection can be procured for the
environment and the landscape through the highway tunnels. Lengths and capacities of the tunnels are
increased tremendously day by day thanks to the emerging tunnel technologies. In long tunnels lighting
is essential issue of the tunnel to provide safely and comfortably driving to the drivers. Emerging
carbon economy and energy efficiency targets is becoming a worldwide trend. So, LED-armature
based lighting in the tunnels are increased progressively due to lighting efficiency of LEDs and
decreased costs of LEDs. However, appropriate lighting is important for drivers’ visual perceptions to
avoid black hole effect which reduce visual perception of the drivers. Therefore, the tunnel lighting
must always procure maintained visual perceptions for drivers, both day and night, during sudden
lighting level changing by their entering and exiting the tunnel. Also, optimum and dynamic lighting
control have an important role on energy consumption of the tunnel lighting. In this study, an LED
(Light Emitting Diode) based dynamic tunnel lighting approach has been designed and implemented
through devised real time software-controlled hardware. Thus, it is aimed to increase the visual
adaptation of the drivers by controlling the light level of the transition areas in the tunnel when the light
level in the outdoor environment changes.

In order to adjust the light intensity of the LEDs used in the system, the power electronics
circuits which change the brightness of the LEDs through control of their voltage levels, and
control blocks of the power electronic circuits are designed and simulated in MATLAB /
Simulink simulation environment. The simulated system has been implemented in the devised
real time PC-controlled demonstration platform which include emulated physical tunnel,
LEDs, power electronic devices and a microcontroller development board. In this prototype,
the illuminance levels in the entrance and exit parts of the tunnel, and the constant light area
inside the tunnel are measured by sensors. The obtained illuminance levels are utilized to
control the LEDs in the transition zones of the tunnel. The obtained results present the
dynamic operation of the proposed system and exhibit advantages of the dynamic LED
dimming-based tunnel lighting in terms of energy efficiency and safety driving through
demonstration. Also, the devised platform gives an opportunity to design new control actions
for future studies thanks to real-time simulation and PC controlled hardware implementation
capability.

Keywords: DC/DC Buck converter, LED dimming, Tunnel lighting, Visual perceptions of
drivers
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Slow Light Based Photonic Crystal Sensors

Ezel Yagmur ZEYDAN*'2 Sercan KESKINDEN?®, Atilla AYDINLI?®

'Bursa Uludag University, Engineering Faculty, Department of Electronic Engineering, Bursa

Fotonik Boliimii, Durmazlar Makina Sanayi ve Ticaret A.S.NOSAB, Bursa

Abstract

Photonic crystals are structures in which the refractive index varies periodically in one, two or three
dimensions. Similar to the forbidden bandgap in semiconductors, photonic crystals can have a photonic
bandgap. With this bandgap, the light is allowed to propagate through the crystal at specific wavelengths,
while it is reflected in others. This enables various wavelength filter designs in photonic crystals in
addition to various sensors. Furthermore, it is possible to slow down the light in a photonic crystal sensor
as it travels through the crystal. The slowing of the light in the crystal can enable more sensitive sensor
designs.

In this study, band diagrams of two-dimensional photonic crystals with triangular lattice symmetry,
change of group velocity of light in photonic crystal designs with holes and dielectric rods, are examined.
The first of these designs is the photonic crystal design with holes called L1. This design is created by
placing periodic holes on a silicon substrate according to triangular symmetry. The second design is a
photonic crystal sensor design with a dielectric rod called L2. In this design, dielectric rods are placed
periodically on the lower refractive index substrate. In the study, the substrate index for the L2 design
is taken as n = 1. In the designs, the lattice constant (period) was a = 0.6 um, and the radius of the
dielectric rods and holes were chosen as r = 0.15a. In addition to the line defect created in the L2 sensor
design, the effect of defect radii on sensor sensitivity has been investigated. In the second (L2) sensor
design, where the light slows down the most (0.0065c), the sensor sensitivity as high as 1000 nm / RIU
was attained.

Keywords: 2D Photonic crystals, Slow light, group index, Group velocity dispersion, Triangular lattice
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GUNES ENERJISINDEN ELEKTRIK ENERJiSi URETIMINDE
TURKIYE’NIN MEVCUT DURUMU ve POTANSIYELI

Fatih KARADAG*!2, Furkan DINCER?®,

L2Kahramanmarasg Siitcii Imam Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Elektrik-elektronik Miihendisligi Boliimii,
Kahramanmarasg, Tiirkiye

Oz

Giliniimiizde artan niifus ve teknolojinin geligmesine bagli olarak enerji ihtiyac1 hizli bir sekilde
artmaktadir. Artan enerji ihtiyact ancak yeni ve yenilenebilir enerji kaynaklari ile karsilanabilir. Bu
kaynaklar igerisinde en gevre dostu ve sirdurilebilir kaynak ise giines enerjisidir. Bu ¢aligmada giines
enerjisinden elektrik enerjisi tretiminde Glkemizin mevcut durumu, kurulu giici, potansiyeli ve mevcut
yonetmelikler detayli olarak degerlendirilmistir. Ulkemiz giines enerjisinde sahip oldugu biiyiik
potansiyelden daha fazla yararlanabilmesi i¢in mevcut yonetmeliklerde iyilestirmelere gitmeli ve
yatirimcilari bu konuda daha fazla yatirim yapabilmelerinin 6niinii agmalidir. Béylece gelecek enerji
vizyonu icerisinde énemli bir rol oynanabilecektir.

Anahtar kelimeler: Elektrik Enerjisi, Glines Enerjisi, Kurulu Giig
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Designing Hardware Application of FBMC Transmitter

Bircan CALISIR*? Ayhan AKBAL?P

L Firat University, Electrical and Electronical Engineering, Elazig
2 Firat University, Electrical and Electronical Engineering, Elazig

Abstract

Available modulation techniques aim to present high capacity, high data rate while remaining available
spectrum the same for next-generation wireless 5G communication systems. While one of the
modulation technique orthogonal division multiple accesses (OFDM) provide a good performance in
4G, it has many limitations that make it not suitable for 5G specifications. One of the other candidates
of a multicarrier modulation scheme is the Filter Bank Multi-Carrier with Offset Quadrature Amplitude
Modulation (FBMC/OQAM) and designing of FBMC with specific prototype filters provides better
spectral properties with reducing Inter-Symbol Interference (I1SI) and Inter-Carrier-Interference (ICI).
FPGAs offers a good relationship between their flexibility, processing power, and power consumption
and this provides a good hardware improving area. Thanks to this advantage of FPGAs provide as a
good area for the development of hardware implementation of baseband processors for FBMC
transmission. In this paper, firstty OFDM and FBMC-OQAM transmitter structure is explained and
applications are realized in System Generator and then FBMC-OQAM Transmitter hardware application
is applicated on FPGA board.

Keywords: FBMC, OFDM, 5G, FPGA, Hardware Application
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Slotless BLDC Motor Design and Analysis Oluksuz BLDC Motor Tasarim

ve Analizi

Furkan CIFTCi™?, ibrahim SENOL?®, Yasemin ONER?3¢
YYildiz Technical University, Graduate School of Science and Engineering, Avionics Engineering Department, 34220,

Istanbul
2Yildiz Technical University, Graduate School of Science and Engineering, Electrical Department, 34220, Istanbul

3Yuldiz Technical University, Graduate School of Science and Engineering, Electrical Department, 34220, Istanbul

Abstract

Since brushless direct current motors (BLDC motors) do not need brushes for commutation like
permanent magnet direct current motors, they are widely used in systems such as defense industry,
aerospace, robotics, medical devices. Their applications are expanding rapidly today due to their basic
features such as long life, high efficiency, low maintenance requirements, smooth control
characteristicsBLDC motors can be divided according to their stator shape into slotted and slotless
motors. The presence of cogging torque in slotted BLDC motors limits their usage in systems that
require high precision. This has led to the design of permanent magnet slotless direct current motors,
which allow precise control, without any cogging torque. Due to their precise control, high speed
and compact structure, the need for slotless BLDC maotors is increasing. In this study a 3-phase 2-
pole slotless BLDC motor with 22 mm outer diameter, 36600 RPM nominal speed, 32 V nominal
voltage, 30.6 mNm nominal torque is designed and analyzed. ANSYS Electronics, a commercial
package program, is used as the design program. All design details such as the shaft diameter, length
of the motor, the diameter and length of the permanent magnet, the structure of the permanent magnet,
the winding shape and thickness, the laminated magnetic return path information, and the materials they
consist of will be presented. By presenting a simulation example of the designed motor, motor speed,
torque, currents of phases, induced back electromotive forces and magnetic field distribution will be
analyzed.

Keywords: ANSYS Maxwell, Slotless BLDC Motor, Motor Design
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Cekirdekli Kaynamadan Ayrilmanin Hesaplamah Akiskanlar

Dinamigi Simiilasyonu

Ayse Nur ESEN

Istanbul Bilgi Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Enerji Sistemleri Miihendisligi Bolimii, 34060, Istanbul
Oz

Cekirdekli kaynamadan ayrilma (DNB), 1s1 akis1 deger, kritik 1s1 akist (CHF) denilen siir degere
ulastiginda meydana gelir ve 1s1 transferinin azalmasi ile isitilan yuzeyin zarar gérmesine neden
olabilecek ani sicaklik artisina neden olur. Bu nedenle asir1 sogutulmus akisli 1s1 transfer sistemlerinin
tasarimlari CHF veya DNB ile smirlidir. Ornegin niikleer reaktdrlerde DNB 6nemli bir giivenlik
parametresidir.

Bu ¢alismada dikey bir borudaki asir1 sogutulmus akista kritik 1s1 akisinin meydana geldigi gekirdekli
kaynamadan ayrilma kosullarinin hesaplamali akiskanlar dinamigi (HAD) simiilasyonu ile tahmin
edilmesi amaclanmistir. Eulerian c¢ok fazli kaynama modeli ANSYS Fluent yazilimi ile
uygulanmigtir. Kaynama modeli, RPI duvar 1s1 akisinin ayrigtirilmasi yaklagimina dayanmaktadir.
Duvardan gelen 1s1 akisi, tasinim (gc), sondirme (q) ve buharlastirici (gE) 1s1 akisi olarak ii¢ bilesene
ayrigtirilmistir. HAD simiilasyonu ile sivi ve buhar fazlari igin kitle, momentum ve enerjiden olusan
bir koruma denklemleri sistemi ¢6ziilmustiir. Tiirbiilans, RNG k- modeli ile modellenmistir. Sabit bir
basingta degisen calisma kosullarinda (Kutle akist ve giris sicakligt)  HAD simiilasyonlar
gerceklestirilmistir. Kaynama modelini dogrulamak i¢in mevcut literatiirden belirli bir test matrisi i¢in
deneysel DNB verileri toplanmis ve HAD sonuglari ile deneysel veriler karsilastirilmistir. Elde edilen
HAD sonuglarina gore CHF degerinin asir1 sogutma seviyesi (ATsubin) Ve Kitle akisi (G) ile arttig
belirlenmistir. Genel olarak, test matrisi icin CHF tahminleri, mevcut literatiirdeki deneysel dl¢timlerle
uyum gostermektedir (sapma% 20'den az).

Anahtar kelimeler: ANSYS Fluent, ¢ekirdekli kaynamadan ayrilma, iki fazh akis, kritik 1s1 akisi,
“Bu ¢alisma Istanbul Bilgi Universitesi Bilimsel Arastirma Projeleri Fonu tarafindan desteklenmistir.

Proje
Numarasi: 2019.01.010.”
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Trafik Yogunlugunun Siirdiiriilebilir Kargo Dagitimi Uzerine

Etkisinin Analizi

Mehmet ERDEM*!

10ndokuz Mays Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi Boliimii, 55139, Samsun

Oz

Elektrikli araglarin lojistik sektoriinde kullaniminin yayginlagsmasiyla birlikte, icten yanmanli motorlu
araclarin negatif ¢evresel etkileri azaltilmaya c¢aligilmaktadir. Uzun sarj siiresi ve elektrikli araglarin
sinirli menzili gibi bu araglarin yaygin kullanimii engelleyici faktorler planlamada ayrica dikkate
almmalidir. Giiniimiizde artan ara¢ sayisi ve pandemiden dolay1 insanlarin 6zel aragla seyahat etme
istegi, yol aginin kullanimini/yogunlugunu artirmistir. Sehir i¢i giderek artan trafik sikigikligi ise
araclarin daha fazla enerji harcamasina da yol agmaktadir. Bu ¢aligmada zaman pencereli elektrikli arag
rotalama problemi ele alinmis ve sehir i¢i trafik yogunlugunun siirdiiriilebilir kargo dagitimi iizerine
etkisinin analizi edilmistir. Ele alinan problemde araglar farkli konumlarda bulunan miisterilere farkli
boyutlarda kargo teslimati yapmakta ve bu teslimatin miisteri tarafindan belirlenmis olan zaman dilimi
icerisinde teslim edilmesi istenmektedir. Aksi takdirde miisteri ziyareti gerceklesememekte ve bu durum
ceza parametresiyle ama¢ fonksiyonunda takip edilmektedir. Mesai saatleri icinde olabildigince ¢ok
sayida miisteri talebini karsilamak birinci oncelik olsada amag¢ fonksiyonunun diger komponentleri
seyahat ve sarj maliyetidir. Problemin ¢6ziimii i¢in tamsayilt model gelistirilmistir. Problem icin gercek
hayat veri seti olusturulmustur. Baska bir deyisle elektrikli araglarin menzili, sarj siiresi, farkli hizlardaki
enerji tiiketimi ile lokasyonlar aras1 mesafe gercekei verilerden alinmistir. Ele alinan problemlerde,
farkli depolardan elektrikli araclar hareket ederek 5 miisteriden 20 miisteriye kadar hizmet vermektedir.
Yapilan hesaplamali analizlerde sikisik sehir i¢i trafigi gdz Oniine alinarak araglarin farkli hizlarda
seyahat ettigi varsayimi altinda sonuglar incelenmistir. Bu sayede sikisik trafigin yol agtig1 ara¢ hizinin
diismesinin etkileri incelenmistir.

Anahtar kelimeler: Arag rotalama,Elektrikli araclar, Matematiksel programlama
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Covid-19°un imalat Sektoriinde Uretim Endekslerine Etkisi

Beyzanur AYDINY, irem DUZDAR ARGUN*!
*1Diizce Universitesi Miihendislik Fakiiltesi, Endiistri Miihendisligi B61um(,171007009, Duzce

Oz

Diinyay1 tesiri altina alan Covid-19 salgini, ne yazik ki tilkemizi de etkisi altina almistir. Her alanda
sinirlar koymamiza neden olan bu salgin bir¢ok sektorde de sinirlamalar getirmeye sebep olmustur. Bu
sinirlamalar iiretimi de etkilemistir. Bu calisma kapsaminda Covid-19 un Imalat Sektériinde Uretim
Endekslerine Etkisi incelenmektedir. Imalat sektorii iiretim endeksini imalat sektdriinde yer alan
kuruluslarin tretimlerindeki degisimi gosteren bir endeks olarak agiklamak miimkiindiir. Sektordeki
degisimi etkileyen unsurlar1 degerlendirmek i¢in iyi tanimlanmis performans kriterlerine ihtiyag vardir.
Imalat sektériinii etki eden iiretim endeksleri ile ilgili olarak ithalat, ihracat, tedarikgi secimi ve istihdam
gibi kriterlerden bahsedilebilir. Bu kriterler arasinda hangisinin imalat sektoriinde tiretim endekslerine
daha ¢ok etki ettigini belirlenmesi gerekir. Hangi kriterin daha ¢ok etkilendigini belirlemek igin
calismamamizda Analitik Ag Siireci (AAS) metodu kullanilmistir. AAS metodunun kullanilmasinda en
onemli etken bir hitkkmii etkileyen faktorler arasindaki iligkileri de yapiya dahil eden yontem olmasidir.
Calismanin amaci salgin sebebiyle liretimde meydana gelen degisikliklerden tiretim endekslerinde hangi
kriterin ne kadar daha ¢ok etkilenmis oldugunu belirlenmesiyle 6ncelik derecesine gore siralanip daha
oncelikli olan kriter Gizerine aksiyon almak gerekir.

Anahtar kelimeler: Covid-19, Imalat Sektoriinde Uretim Endeksi, Imalat Sektorii, Uretim Endeksi
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Sanayideki Tesislerde Enerji Verimliligi

Ceren ULUY, irem DUZDAR ARGUN*

Diizce Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi Boliimii, 81620, Diizce

Oz
Diinyada teknolojinin de gelismesiyle enerjiye olan ihtiya¢ giderek artmaktadir. Dolayisiyla petrol,
dogalgaz gibi enerji rezervleri her gecen giin daha ¢ok harcanmakta, tilkenmeye yiiz tutmaktadir. Hem

diinyanin korunmasi, hem maliyetlerin azalmasi igin enerji kaynaklarimzi verimli kullanmamiz
gerekmektedir.

Sanayi sektorii enerji varliginca biiyiiyen bir yapidir ve yiiksek seviyede enerji tasarruf potansiyeline
sahiptir. Tiirkiye’de enerjinin ¢ogu sanayi sektorii tarafindan kullanmakta, bu nedenle enerji verimliligi
caligmalarinda sanayiye oncelik verilmesi gerekmektedir.

Arastirmanin temel amaci sanayideki tesislerde yapilan ve yapilabilecek enerji verimlilik ¢alismalarinin
arastirilmasidir. Calismada Bayes aglar1 kullanilmigtir. Bayes Aglari, rassal degiskenleri ve degiskenler
arasi iliskileri agiklayan bir modeldir. Karmasik iligkileri agiklamakta kullanabilecek kolay ve anlasilir
bir yontem oldugundan Bayes Aglar1 bu arastirma ¢ercevesinde kullanilabilecek uygun bir yontemdir.
Yapilan literatiir aragtirmasi sonucu tesislerde kaynaklar, enerji verimliliginin darbogazlar ve ¢6ziim
alternatifleri sunulmus, Bayes A& kurarak degiskenler arasi iliskiler aciklanmis, olasi senaryo
belirlenmistir. Daha sonrasinda bazi parametrelerin etkisini gozlemleyebilmek adma duyarlilik
analizleri yapilmusgtir.

Calisma sonucunda enerji kaynaklarimi verimli kullanarak tasarruf edilmesi saglanacaktir. Bu sayede
gelecek nesillere daha fazla enerji kaynagi birakilmis, tesislerin de maliyetleri azaltilmis olacaktir.

Anahtar kelimeler: Enerji, Enerji Verimliligi, Sanayi
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Bir Fotovoltaik Panelde Pasif Sogutucu Olarak Nanoakiskan

Kullaniminin Performans Uzerine Etkisinin Deneysel Incelenmesi

Engin OZBAS*', Omer AYDINLI?
10ndokuz Mayis University, YesilyurtD.C. Vocational School, 55270, Samsun

20ndokuz Mayis University, Graduate School ofSciences, 55270, Samsun

Oz

Bu ¢aligmada fotovoltaik panelde pasif sogutucu olarak nanoakigkan kullaniminin performans tizerine
etkisi deneysel olarak incelenmistir. Bu amag¢ dogrultusunda panel arkasina sac levha yerlestirilmistir.
Levha ile panel arasina nanoakiskan ile doldurulmustur. Ayn1 6zelliklere sahip referans panel ile birlikte
nanoakigkanli panel ayni zaman ve sartlarda karsilastirilmistir. Panellerin 6n yiizey sicaklilari ile birlikte
tiretilen agik gerilim miktarlar1 ve akim degerleri 6l¢tilmiistiir. Yapilan hesaplamalar ile fotovoltaik
panelde pasif sogutucu olarak nanoakigkan kullaniminin performansa etkisi degerlendirilmistir.

Anahtar kelimeler: Fotovoltaik Panel, Pasif Sogutma, Nanoakiskan, Performans
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Farkh Akiskanlar ile Pasif Sogutmamin Fotovoltaik Panelin

Parametrelerine Etkisi

Engin OZBAS*', Mehmet ALKIS?
10ndokuz Mayis University, YesilyurtD.C. Vocational School, 55270, Samsun

20ndokuz Mayis University, Graduate School ofSciences, 55270, Samsun

Oz

Bu calismada fotovoltaik panel lizerinde pasif sogutma teknigi ele alinmigtir. Farkli sogutucu
akiskanlarin panel sogutmasinda kullanilarak panel parametreleri lizerine etkisi arastirilmistir. Akkor
lambanin 151k enerji kaynagi olarak kullanildig1 calismada antifriz, trafo yagi, su, alkol, siv1 yagi, 30
numara yag olmak tizere alt1 farkli akigkan kullanilmistir. Bir saat siireyle yapilan deneyleri sonunda
sivl yag ve on numara yagdan 2.14W ortalama gii¢ {iretimi gergeklesirken, en yiliksek enerji iiretimi
2.16W ile antifriz akigkan1 kullanilan deneyde gergeklesmistir.

Anahtar kelimeler: Fotovoltaik Panel, Pasif Sogutma, Performans
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Standartlastirilmis Yagis indeksi Yontemi ile Kahramanmaras Ilinin

Kurakhk Analizi

Merve POYRAZOGLU?, Sema ARIMANY

LSamsun Universitesi, Havacilik ve Uzay Bilimleri Fakiiltesi, Meteoroloj, Miihendsiligi Boliimii, , Ballica Kampiisii, 55120
Samsun, Turkey

Ozet

Gelisen diinya ile birlikte dogal dengelerde bozulmalar olusmus ve diinya i¢in 6nemli sorunlardan biri
olan iklim degisikligi meydana gelmistir. Ulkemizde ve diinyada kiiresel 1sinmaya bagli iklim
degisikliginin bir sonucu olarak ortaya ¢ikan kuraklik, belli bir dénem igerisinde yagis miktarlarinin
uzun yillik ortalama degerlerin altina diismesine neden olmaktadir. Tiirkiye yar1 kurak yar1t nemli orta
enlem dairesinde bulunmaktadir. Ozellikle giiney ve giineydogu bolgelerimiz yar1 kurak iklim kusag
icinde yer almakta ve ¢ollesme tehdidiyle kars1 karsiya kalmaktadir. Dolayisiyla bir kismi yar1 kurak
iklim kusaginda bulunan iilkemiz i¢in de iklim degisikliginin en yikici etkilerinden biri olan kuraklik
yasanmaktadir. .Kuraklik diger dogal afetler arasinda canli yasami ve ekonomisi i¢in en biiyiik etkiye
sahip, farkli meteorolojik ve ¢evresel sartlar altinda gelisen en dnemli dogal afettir. Kurakligin siddetini,
alansal ve zamansal 6zelliklerini tanimlamak i¢in birgok meteorolojik kuraklik indeksi gelistirilmistir.
Kuraklik ¢aligmalarinda 6zellikle beklenen kurakligin uzunlugu, biiyiikliigii ve yineleme araliginin
bilinmesi de oldukca 6nemlidir. Bu ¢alismada, Standartlastirilmis Yagis Indeki (SYI) metodu ile
Akdeniz bolgesinde yer alan Kahramanmaras ilinde; Afsin (17868-MGI), Elbistan (17870-MGI),
Goksun (17866-MGI) ve Kahramanmaras-merkez (17255-MGi) istasyonlarina ait 1990 — 2020 yillar1
arasindaki aylik ortalama yagis verileri kullanilarak 3, 6, 9 ve 12 zaman periyotlarinda meteorolojik
kuraklik analizi yapilmistir. Bu ¢alismada, 4 meteoroloji istasyonlar i¢in tiim zaman Olgeklerine gore
ozellikle 2000 y1l1 ve sonrasinda kurak déonemlerde artig oldugu belirlenmistir. Kahramanmarag merkez
ve Goksun ilgesinde SPI degerlerine gére uzun yillar kurak dénemler yasandig1 ancak Kahramanmaras
merkez ilgesinde yasanan kurak donemlerde yillik toplam yagis miktar1 verilerinde ise anlamli
degisimler bulunmamaktadir. Bu durum yagis miktarmin degismedigini ancak yagigh giin sayisinda
azalma oldugunu gostermektedir. Afsin ve Elbistan ilgelerinde ise yasanan kurak dénemlerin nispeten
daha kisa zamanli oldugu belirlenmistir.

Anahtar Kelimeler: Kahramanmaras, Meteorolojik kuraklik, Yagis, Standartlastirilmis yagis indeksi
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Abstract

Although it is difficult to model the movement of sediment in the river, it is more difficult to model its
behavior in the marine environment after reaching the sea. The fate of the cohesive sediments entering
the sea from the Fol River located within the borders of Vakfikebir district of Trabzon province were
modeled using POMSED package program. The areas, where the cohesive sediments entering the sea
from the river, are accumulated, and deposited in the marine environment were modeled under different
parameters such as the north-west wind effect, the current from the west to the east, the amount of
cohesive sediment entering the stream and the sediment drift velocity. It has been determined that the
sediment drift velocity, that is, the high-flow seasons, is the parameter that has the most impact on the
accumulation and deposition areas of cohesive sediments in the marine environment.

Key Words: Fol River, Cohesive Sediment, Sediment Drift Velocity, Wind, Current
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Polyaniline Coated Rice Husk for Affected Removal of Atrazine
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Abstract

One of the most studied removal processes for pesticides in the literature is adsorption. Although the
adsorption process provides very high treatment efficiencies in the removal of many pollutants through
batch processes, the cost of the adsorbent consumed is the most important factor limiting the use of the
process. In recent years, scientists have focused on composite adsorbents to reduce the costs of the
process. In this study, a composite of rice husk (RH) (is a very cheap natural product) and polyaniline
(PANTI; it has a high cost and provides high treatment efficiency), was produced and its potential as an
adsorbent in removal of atrazine was investigated. Within the scope of the study, the effects of operation
time (0-480 min), initial pH (3.5-9.5), initial atrazine concentration (2-25 mg/L), and PANI/RH amount
(0-1.6 g) on treatment efficiency were examined. The optimum treatment efficiency for atrazine (25
mg/L) was found as 58.3% under 120 min., 5.4 of pH and 1.9/50 ml of adsorbent dosage, and at this
condition adsorption capacities (qt) was calculated as 0.58 mg/g. Furthermore, when initial atrazine
concentration was raised from 2 to 25 mg/L, the removal efficiencies decreased from 81.1 to 60.4 % but
the adsorption capacities (gt) increased from 0.067 to 0.629 mg/g.

Keywords: Adsorption, Atrazine, Polyaniline, Rice Husk
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Abstract

Dyes are used in many industrial areas such as textiles, food, cosmetics and paper. Coloured wastewater
produced from these industries includes dyes as well as metals, salts and other chemicals. Coloured
wastewater harms aquatic creatures in water resources and affects photosynthetic activity by reducing
light transmittance. For this reason, the presence of dyes in wastewater brings along important
environmental problems. As dyes are resistant to biodegradation due to their complex structure,
conventional biological treatment methods are not sufficient for colour removal from wastewater. A
number of studies have been carried out on alternative methods including electrochemical treatment,
adsorption, membrane processes and different advanced oxidation methods for colour removal from
different industrial wastewater. In this study, the removal efficiency of Methylene Blue and Acid Red
114 dyes from aqueous solutions was evaluated by using peroxymonosulfate, which is one of the
advanced oxidation methods. Oxidation studies were carried out at different activation temperatures (50,
60, 70 and 80 °C) by using different peroxymonosulfate doses (0.15, 0.2, 0.25 g/L) at natural pH values.
As a result of the experimental studies, it was determined that the most suitable activation temperature
was 60 °C and the optimum peroxymonosulfate dose was 0.25 g/L during the removal of both dyes by
peroxymonosulfate oxidation. The removal efficiencies obtained under these conditions for Metilen
Blue and Acid Red 114 were 97.7% and 80% respectively.

Keywords: Acid Red 114, Dyes, Peroxymonosulfate Oxidation, Removal Yields, Methylene Blue
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Oz

By knowing the wastewater characteristics of a city or region using wastewater analysis and measuring
wastewater flow; data can be obtained on many subjects such as the population of the region, the
economic conditions and socio-cultural living standards of the people living in the region, in which areas
the region is used (agriculture, animal husbandry, industry, etc.). There is currently no wastewater
treatment facility in Aksaray Center. To determine the facility's problems to be established, Aksaray
City Center is divided into 12 different regions and the wastewater characteristics and wastewater flow
rate of each region are trying to be determined with samples taken from the appropriate sewer chimneys.
Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Suspended Solids (AKM), Qil
and Grease, Total Nitrogen, Total Phosphorus, pH, Temperature, Conductivity and Dissolved Oxygen
(DO) analyzes are performed to determine the characteristics of urban wastewater. . pH, Temperature,
Conductivity and DO parameters are measured on-site. Sampling and analysis are made according to
TS and Standard Methods. Measurements to determine flow rate with analysis studies; It is carried out
together at specified times of the year, from the same sewer manholes and at the same hours of the same
days. This study determined that there are significant differences in wastewater flow per population and
wastewater characteristics in some regions at 12 different measurement points in Aksaray City Center.

Before the construction of wastewater treatment facilities, it is very important to determine the amount
and characteristics of the wastewater by conducting these studies to ensure that the facilities operate
efficiently, completely, and correctly and to minimize the operational problems, to quickly eliminate the
possible problems that may occur in the wastewater treatment plant to be built. In this way, wastewater
treatment plants, which are completed as a result of great efforts, will operate efficiently for many years
and make a great contribution to environmental health.

Key Words: Wastewater characteristics, Wastewater treatment plant, Flow rate,
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Abstract

The aim of this study was to evaluate the effect of the Quercus ithaburensis Decne. subsp. macrolepis
(Kotschy) Hedge& Yaltirik seedlings with different container sizes on gas exchange parameters. Three
different container sizes (12X25 cm, 14X35 cm and 18X30 cm) with two-year-old Quercus ithaburensis
seedlings (Afyon provenances) were used in this study. Under open field conditions in the nursery, net
photosynthetic rate (umol CO,m%s?), stomatal conductance (mmol H,O m2s?), transpiration rate
(mmol H,0 m2s1), and water use efficiency (umol CO2 m?s-Y/mmol H,O m2s?) were measured with
a portable photosynthesis system in July and August (summer period). While significant differences
were determined in net photosynthetic rate, stomatal conductance, transpiration rate, and water use
efficiency in July, a significant difference was only determined in water use efficiency between
container sizes in August. Quercus ithaburensis seedlings which have a container size of 18 X 30 cm
were higher than other container sizes as to net photosynthetic rate, stomatal conductance, and
transpiration rate. In August, net photosynthetic rate, stomatal conductance, and transpiration rate were
similar between container sizes. Generally, Quercus ithaburensis seedlings with three different
container sizes showed changes in terms of gas exchange parameters in July and August under the open
field nursery conditions.

Keywords: Container sizes, net photosynthetic rate, Quercus ithaburensis
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Abstract

The oil refining industry is one of the most pollutant sectors in terms of environmental impacts due to
the considerable amounts of raw materials utilized and waste produced. Hence, it is essential to adopt
sustainable practices regarding environmental impacts, technical feasibility, and social impacts as well
as economic costs concerning oil refineries. In the oil refining processes, the impacts of the oil upstream
and downstream activities need to be further evaluated in this comprehensive perspective. This study
focuses on conducting a comprehensive Life Cycle Assessment (LCA) of a crude oil processing plant
in Sudan. It aims to analyze the environmental impacts of the Sudan crude oil upstream and downstream
operations using an LCA methodology following the 1ISO14040/14044 frameworks applied via SimaPro
software v.8.1.1.16. In addition to the oil refinery's current situation, a vapour recovery unit with 90%
efficiency was also introduced as an alternative scenario to compare its effects on environmental
sustainability scores. ReCiPe method was used in both midpoint (problem-oriented) and endpoint
(damage-oriented) levels. For the endpoint level, we considered human health, ecosystems and resources
impact categories. The category scores for the currently operating refinery were 18.2, 9.65, and 6.92 Pt
while the scores for the refinery with the recovery unit were 15.9, 8.73, and 5.11 Pt, respectively. On a
single score basis, the overall impact for the currently operating refinery was 34.7 while the score for
the refinery with the recovery unit was 29.8 Pt. The simulation results clearly indicated that the
introduction of vapour recovery units provides environmentally beneficial results.

Keywords: environmental impacts, life cycle assessment, oil refinery, vapour recovery
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Oz

Bu ¢alismada, yiizey neminin degiskenligi ve trendleri ile yilizey neminin meteorolojik parametreler ve
deniz yiizeyi sicakliklari ile iligkisi Tiirkiye i¢in incelenmistir. Tiirkiye geneline homojen dagilmis 92
istasyonun 1965-2018 yillar1 arasindaki giinliik bagil nem ve hesaplanan 6zgiil nem degerleri
kullanilmigtir. Fiziksel mekanizmalarin artan veya azalan nem degerleri iizerindeki etkilerini bulmak
icin istasyonlarin kara yiizeyi sicaklik ve yagis degerleri ile komsu denizlerin NOAA (National Oceanic
and Atmospheric Administration- Ulusal Okyanus ve Atmosfer Dairesi) yiksek ¢oztnurliklt gunlik
ortalama deniz yuzeyi sicakligi verilerinden elde edilen alansal ortalama deniz yiizeyi sicakligi degerleri
kullanilmustir. istasyonlardaki bagil nem degerleri genellikle tiim mevsimlerde azalma trendi
gosterirken, en biiyiik diisiis sonbahar mevsimi boyunca on yilda %1,20 ile Akdeniz Bolgesi'nde
goriilmekte olup, bu da analiz periyodu icerisinde toplamda %6,5'luk bir diigiis anlamina gelmektedir.
Nemin, bati/gliney riizgarlar1 ile nispeten 1lik deniz yiizey sicakligina sahip Ege/Akdeniz’den
aktarilmasi nedeniyle, Tiirkiye'nin bati ve giliney istasyonlarindaki kis sicakligi ve yagis kayitlar bagil
nem degerleri ile pozitif korelasyon gostermektedir. Ozgiil nem degerleri tiim bdlgelerde artis trendi
gostermektedir. En yiiksek artiglar yaz aylarinda goriilmekte olup, artis trendi kuzey bdlgelerde
(Marmara ve Karadeniz) giiney bolgelere gore daha yiiksektir. Deniz yiizeyi sicakliginin 6zgiil nem
degisiklikleri iizerindeki rolii, diger mevsimlere gore ilkbaharda daha dikkat ¢ekicidir. En yiiksek pozitif
deniz ylizeyi sicakligi-6zgiil nem korelasyonlar1 (p<0,05) Karadeniz bélgesinde (0.83), (0.80), (0.78),
(0.59) Pearson korelasyon katsayilari (1) ile ilkbahar, yaz, sonbahar ve kis mevsimlerinde bulunmustur.
Ayrica, Marmara Bolgesi'nin kuzey ve giineyden esen hakim riizgar rejimleri, bdlgenin tiim
mevsimlerde Bati Karadeniz ve Kuzey Ege Denizi'nden 6nemli miktarda nem almasini saglar.

Anahtar kelimeler: Bagil nem, Ozgiil nem, Trend, Tiirkiye, SST, Su buhari
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Abstract

Actual vine cuttings propagation practices burden physiological stress that impacts the quality of present
vines. The aim of this work is to shortening time period and control physiological stage of vine cuttings
with controlling temperature of two parts of the same cuttings at the same time in order to form roots
and prevent shoot formation for vegetative propagation. It is required to prevent the growth of moulds
on cuttings that have previously been soaked in fungicidal dip or spray applied. Hot water treatment of
all cuttings prior to manage some trunk diseases in asymptomatic cases. Rooting hormone treatment is
not essential for vine cuttings. The vine cuttings are needed to contain at least three bud (or node); the
primary, secondary, and tertiary buds. The tertiary bud is emerged to soilless sterile moisture media to
keep heat isolation between root and root callus formation from tertiary node to primary node. For
callusing, cuttings are incubated for 2—-3 weeks at 26-29 °C until a form of callus forms around the
tertiary bud. The rooting temperature above 29 °C, or high-density cuttings’ placement in the system
can prevent the dissipation of metabolic heat with fatal consequences for the cuttings. This temperature
conditions in to the media can be provided and sustain during 2-3 weeks in several different sizes.
Meanwhile, spatial temperatures are either below 1 °C can produce freezing stress, or above 2 °C can
create a serious implication on quality of cutting, or exceed 4 °C is promoted microorganisms’ growth
and rose metabolic activity of the cuttings such as available oxygen consumption and leads to
fermentative respiration. Therefore, the system is required to keep between 2 - 4 °C. Keeping more than
3 weeks to 2 different temperature controlled systems on to vine cuttings results undesirable excessive
amounts of callus and root tissue. This system is providing controlled rooting and diseases free cuttings
in short time period for viticulture growers.

Key words: Vine cuttings propagation, Vitis vinifera L., temperature control on cuttings, cutting
rooting system
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Abstract

Climate has been changed since pre-industrial period. Carbon release increasing has led to enhance some
atmospheric gas concentrations that calls greenhouse gasses. The main atmospheric greenhouse gas is
CO, that has measured as 280 ppm in pre-industrial period and nowadays, it is already reached to appx.
420 ppm. Consequently, temperature and water scarcity is rose in several parts of the world, especially
in Continental and Mediterranean climatic areas. In addition to high CO,, temperature and drought
factors, UV light has not reflected properly and this affect plants photosynthetic productivity and
metabolism. The aim of this work demonstrating to climate change simulation study advance on plants
for individual and multiple climate change related abiotic factors. Free-Air CO, Enrichment (FACE)
experiments provides increased CO. concentration in a site-specific climate change simulation to
measure plant growth response to only high CO- factor. In order to detect more complexity of climate
change factors effect on plants, other factors are needed to be include. Under semi-controlled
environments, these factors can be increased. Temperature Gradient Greenhouses (TGGS) are providing
to simulate drought, high CO; and temperature factors. However, TGGs could not cover the control of
UV lights. Conclusion, in order to count up UV light effects in addition to other 3 climate-change related
factors in the site-specific climate change simulation studies on plants, the new smart system is required.

Key words: Climate change, CO,, temperature, drought, UV light, FACE, TGGs
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Abstract

The moving bed biofilm reactor (MBBR) has proven to be an efficient system for the treatment of
municipal and industrial wastewaters. The basic operating mechanism of moving bed biofilm reactors
(MBBR) is the growth of bound biomass in biofilm carriers in the bioreactor with the mixture provided
by diffusers in aerobic bioreactors or mechanical mixers in anoxic/anaerobic bioreactors. Biofilm
formation is a complex process affected by microbial composition and characteristics. Therefore in this
study, the biofilm formation performance on Kaldnes K1 was investigated in two moving bed biofilm
reactors (AnMBBR1 and AnMBBR?2) using textile wastewater. Both MBBR with the filling ratio of
40% was operated with a hydraulic retention time (HRT) of 6 hours. AnMBBR1 was operated in
anaerobic conditions and AnMBBR2 was operated using different aeration rates of 0.001 and 0.004 m®
air/m? reactors. The highest biomass concentration was observed in AnMBBR?2 with an aeration rate of
0.004 m? air/m? reactor, corresponding to 4062 mg/L. The results indicated that the limited aeration
improved biofilm formation on biofilm carriers instead of anaerobic conditions.

Keywords: AnNMBBR, Biofilm, Kaldnes K1, Textile Wastewater
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Abstract

Titanium dioxide (TiO,) is regarded as an environmentally friendly, easy-to-synthesis, stable and
inexpensive catalyst, often as a mildly active catalyst for environmental improvement purposes such as
wastewater treatment. In this study, an experimental and analytical study on adsorption of organic
matters in TiO, with domestic wastewater were investigated. The TiO, was used as an adsorbent to
investigate the removal of chemical oxygen demand (COD), dissolved organic carbon (DOC), and total
nitrogen (TN) from domestic wastewater. The optimization of the adsorption process was performed
with different adsorbent doses (50-200 mg/L) and reaction times (15-90 min) at pH 7.2. Optimum
adsorption dose and reaction time were found 50 mg/L and 60 min, respectively. COD, DOC and TN
removals were 80%, 30% and 35% at optimum conditions, respectively. The obtained results indicated
the high capability of TiO, nanoparticles for the removal of COD and DOC from domestic wastewaters.

Keywords: Adsorption, Domestic Wastewater, Nanoparticles, Titanium Dioxide (TiO,)
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Abstract

Air quality is an issue that the whole world focuses on due to its negative effects on human health and
the environment. In air quality monitoring stations, the concentrations of major air pollutants are
measured instantaneously, and the data is shared with the public and operated transparently. In this
study, the data of PMio, SO,, NO,, NOx, Oz were obtained from Giimiishane air quality monitoring
station established by The Ministry of Environment and Urbanisation. The data were taken from the
source on an hourly basis. The concentrations were evaluated annually, daily, and hourly according to
legal limit values and compared with other limit values determined by WHO and EU. The data were
statistically evaluated using SPSS program to determine the significance level of annual changes. In
2020 compared to 2019, the number of days without measurement decreased for PMj and SO-, while
it increased for NO,, NOx and Os. The annual average concentration increased for PM1 and SO- (but
almost equal), while it decreased for NO, NOx and Os. The legal limit values were exceeded for PMj.
While the Turkish and EU limit values for hourly and daily average concentrations were not exceeded,
however, the daily WHO limit was exceeded in both 2019 and 2020 for SO.. The limit values were not
exceeded for NO2, NOx and Os. There was annually an increase of 9%, 1% for PM1o, SO, concentrations,
and a decrease of 20%, 29%, and 7% for NOz, NOx, O3 daily concentrations, respectively. According
to the significance levels of the changes between 2019-2020 for pollutants, while there was no
statistically significant correlation for PMy (p> 0.05), there was a moderately positive significant
correlation for SO, (r = 0.494; p <0.05). There was also a moderate, weak, and good positive significant
correlation for NO2, NOx, and O3 (r = 0.468; r = 0.389; r = 0.700; p <0.05) respectively.

Keywords: Air Quality, NO,, NOx, Oz, PMg, SO,
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Abstract

Iron (11, 111) oxide (FesO4) is one of the magnetic iron-oxide nanoparticles that can be used for rapidly
removal of contaminants from wastewater. Iron (11, I11) oxide (FesO4) have which a large surface area,
Magnetic and excellent catalytic properties and high regeneration efficiency. The adsorption capacity
of FesOs particles is increased by particle size reduction or surface wet treatment. In addition, such iron
oxide can be easily separated using a magnet after the refining process is finished, it may be used as a
catalyst to decompose the adsorbed contaminants. In this study, the chemically synthesized Fes;O,
nanoparticles was investigated for textile wastewater treatment using adsorption method. The adsorption
performance was performed at varying FesO. concentrations (250-750 mg/L) and contact times (5-45
min.). The optimum reaction time and adsorbent concentration were determined as 30 minutes and 250
mg/L, respectively. Under optimum conditions dissolved organic carbon (DOC), color, and chemical
oxygen demand (COD) removals were observed as %25.94, %51.64, %66.68 respectively. The results
showed that the adsorption method with magnetic nanoparticles was highly effective in removing COD
and colors from textile wastewater, but there was no significant change in the amount of DOC. Although
the iron oxide nanoparticle application for the treatment of textile wastewater cannot meet the discharge
standards, it can be used as pre-treatment to reduce the pollution load of various treatment processes.

Keywords: Adsorption, iron oxide, magnetic nanoparticle, textile wastewater treatment

105



Treatment of biologically treated textile wastewater with a Fenton-like

process: Effect of temperature

Fatma BOZDEMIR®" 2 Ahmet DUYAR*2", Irem AYRANPINAR® ¢, Serdar GOCER?® ¢, Melike
KOZAK? ¢, Emre Oguz KOROGLU® ', Kevser CIRI K®9 Emine SUCAN" Vildan
CIFTCIOGLU*!

! Department of Environmental Engineering, Kahramanmaras Sutcu Imam University,
Kahramanmaras,46100 Turkey

2 University-Industry-Public Collaboration, Research-Development-Application Centre,
Kahramanmaras Sutcu Imam University, Kahramanmaras, 46100 Turkey

® Department of Environmental Engineering, Cukurova University, Adana,0100 Turkey

*Department of Bioengineering, Kahramanmaras Sutcu Imam University,
Kahramanmaras,46100 Turkey

Abstract

Biodegradation of recalcitrant pollutants such as dyes is a fundamental challenge in real scale textile
wastewater treatment plant. For this reason, advanced oxidation such as Fenton should be used as the
final treatment to remove residual color and total organic carbon (TOC) from biologically treated textile
wastewater. In this study, the effect of temperature on the Fenton-like process with nanoscale zero-
valent iron (ZVI) process as post-treatment in treated textile wastewater using MBR was investigated.
The effect of temperature on color and TOC removal was determined at four temperatures, 25°C, 30°C,
35°C, and 40°C (pH:8, ZVI: 3 g/L, H20,: 200 mg/L). The highest color and TOC removal efficiency
was obtained at 35°C. The color and TOC removal efficiency was 92.7% at 30 min (in 465 nm
wavelength) and 55% at 45 min, respectively. As a result, it is seen that the color and TOC removal
efficiency in the Fenton-like process using nZV1 is much more efficient at high temperatures compared
to low temperatures.

Keywords: Color Removal, Fenton-like process, zero-valent iron, textile wastewater
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Giiriilti son yillarda 6nemli ¢evresel saglik sorunlar i¢cinde tanimlanmaktadir. Bu ¢alismanin amaci,
Tiirkiye'de ulagtirma sektoriindeki tasitlardan kaynaklanan giiriiltii kirliligi sorunlarimi igermektedir.
Giiniimiizde motor aragtirmalarinin merkezinde; motor performansini artirmak, yakit ekonomisi, egzoz
gazi emisyonu ve giiriiltii seviyelerini sinirlamak yer almaktadir. Tasit sayisindaki artisin sonucunda
araclardan kaynaklanan giiriiltii kirliligi, insan saglhigini olumsuz yonde etkilemektedir. Bu tasit
kaynakli giiriiltii kirliligini minimize etmek ve g¢evre duyarlilifina sahip olmak bilylik 6nem arz
etmektedir. Arac¢ tasarimlarinda yapilacak gerekli diizenlemeler ve yollarda alinacak ek oOnlemler
insanlarin olumsuz yonde etkilenme derecesini bir miktar azaltacaktir. Calismada; genel anlamda
gurdalth tammlanmug, giirtiltii seviyesinin azaltilmasi igin araglarda ve yol {izerinde yapilan ¢aligmalar
verilmis, dneriler sunulmustur.

Anahtar kelimeler: Motorlu Tasitlar, Cevre, Kirlilik, Yol, Giirtiltii
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Oz

Calismada 1996-2015 doneminde Biiyilk Melen Cay1 (Diizce) giinliik akim degerleri ile giinliik toplam
yagislar arasindaki iliskiler analiz edilmistir. Gerek Istanbul’un igme suyu ihtiyacim karsilamadaki
onemi gerekse 2019 yilinda oldugu gibi sel/tagkin felaketi olusturma potansiyeli degerlendirdiginde,
Biiyiik Melen Cayr’nin akim degerlerindeki gilinliik degisimlerin analiz edilmesi yararli goriilmiistir.
Calismada veri seti olarak Akgakoca giinliik yagis verileri ve Ugurlukdy akim gézlem istasyonu gilinliik
akim verileri kullanilmistir. Analizlerde ilk olarak giinliik toplam yagislarla giinliik akim verileri
arasindaki korelasyon katsayilar1 hesaplanmistir. Daha sonra giinliik toplam yagislar hafif (10 mm’den
az), normal (10< giinliik yagis <25 mm), orta siddette (25< giinliik <50 mm), siddetli (50< giinliik yag1s
<100 mm) ve c¢ok siddetli yagis (<100 mm’den ¢ok) seklinde siniflandirilmis, her bir yagis siddeti
basamagi icin giinliik akim degerlerinin bir 6nceki giinden sapma degerleri yiizde olarak belirlenmistir.
Donem ortalamasi i¢in tiim aylarda giinliik toplam yagislarla akim degerleri arasinda pozitif korelasyon
s0z konusudur. Korelasyon katsayilar1 0.44 ile ocak, ekim ve aralikta en yiiksek iken en disiik
korelasyon katsayis1 0.15 ile mayistadir. Yillik bazda bazi yillarda negatif korelasyonlar da goriilmiistiir.
Kis aylarindaki negatif korelasyonlarin yagis bicimi (kar seklinde yagis) ile, yaz aylarindakilerin ise
yagisa ragmen buharlasma sonucu akimin daha da azalmasi ile ilgili oldugu degerlendirilmistir. Yagis
siddeti basamaklarina gore giinliik toplam yagislarin akim tizerinde hafif yagislar i¢in %5.8, normal
yagislar i¢in %35.2, orta siddette yagislar i¢in %66.8, siddetli yagislar i¢in ise %168.1 oraninda pozitif
etkisi belirlenmistir. Cok siddetli yagislarin akimi bir 6nceki giine ortalama %52.5 oraninda artirdigi
gozlenmistir. Ancak bu gruptaki yagislarin giinliik toplamindan ziyade saatlik degerlerinin sel/taskinlar
i¢in daha belirleyici oldugu 2019 yilinda yasanan afette tecriibe edilmistir.

Anahtar kelimeler: Akim, Biiyiik Melen Cay1, Yagis Siddeti
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Abstract

Water stress in the arid and semi-arid regions results from a combination of natural climatic conditions,
high human pressures, and often poor water management structures. One of the inorganic constituents
that are problematic and difficult to get rid of is boron. For environmental protection, an efficient
solution must be provided to reduce the boron concentration below the permissible level before being
discharged into the environment. Water contamination by boron is one of the widespread environmental
problems since even a few parts per million present in irrigation water can cause stunting of plant
growth. Citrus plants and some other crops exhibit the effects of boron poisoning, which include
yellowish spots on the leaves and fruits, accelerated decay and ultimately plant expiration. Various
techniques have been used for the removal of boron from water and wastewater. Among these methods,
adsorption is found to be superior due to its ease of design, operational simplicity, promising efficiency,
and cost. Recently, great attention have been paid to develop a new and low-cost sorbent for boron
removal. The aim of this study is to modify biochar obtained from agricultural wastes to be used for
removal of boron from aqueous solutions. Corn waste based biochar was produced by slow pyrolysis at
various temperatures (300, 400, and 500°C ) for a period of 30 min. The biochar has been modified to
be used for boron adsorption using KOH and mannitol solutions at various concentrations. The
characterization of the biochar will be performed using FTIR, SEM, XRD, and BET. 10 mg/L boron
containig model solution was used to examine the efficiency of biochar through equilibrium tests. Boron
removal efficiency has been investigated in terms of biochar amount, pH, temperature, and modification
type. The data obtained from equilibrium studies have been evaluated employing the isotherm models
such as Langmuir, Freundlich, and Redlich-Peterson. Boron analysis was performed
spectrophotometrically using Azomethine-H method at Amax=415 nm. The significance of the effects
was checked by analysis of variance (ANOVA) statistical analysis tool (statistical software, MINITAB-
Version 20) and 22 full factorial design was applied to obtain the model-function equation for boron
adsorption on corn waste based biochar.

Anahtar kelimeler: Boron, Aqueous Solutions, Biochar, Corn Waste, Water Treatment
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Abstract

Boron has a crucial impact on vegetation, surface waters and aquatic life. However, if plants are supplied
with excess boron, it has been reported to have an adverse effect. These include reduction of root cell
division, inhibition of photosynthesis and disposition of lignin. On the other hand, due to the increase in
usage of geothermal resource in Turkey, management of potential environmental impacts are becoming
important. The most serious environmental effect of the geothermal energy is the pollution of surface
and subterranean waters with particularly boron because of the fractured well structure, defective re-
injection operations and unrestrained discharge of waste geothermal fluids. As a result, the irrigation
waters become thermally and chemically polluted. The application of low cost and easily available
materials in wastewater treatment has been widely investigated for boron removal during recent years.
There is a demand for adsorbents those are made up of inexpensive and sustainable materials. The aim
of this study is to recycle mussel shell waste to employ as a novel biosorbent for boron removal from
geothermal water. Mussel shell contains approximately 96% calcium oxide in its chemical structure. Its
high calcium oxide content plays an important role in water treatment. In this study, mussel shells have
been subjected to calcination treatment at various temperatures starting from 500°C to 950°C for 1 to 6
h to obtain CaO;

CaCO; (calcite) ——» CaO (calcium oxide) + CO;

The characterization has been performed using FTIR, SEM, XRF, and BET. The geothermal water was
provided from agricultural fields irrigated using geothermal water in Aydin, Egean region. To
investigate the potential use of recycled mussel shell, equilibrium and kinetic tests have been performed.
Boron removal efficiency has been investigated in terms of biosorbent amount, pH, temperature, and
concentration. The data obtained from equilibrium studies have been evaluated employing the isotherm
models such as Langmuir, Freundlich, Redlich-Peterson. Boron analysis was performed
spectrophotometrically using Azomethine-H method at Amax=415 nm. The most promising results
obtained as following; 2 g adsorbent/25 mL as optimum adsorbent dosage; pH as 7.68 ; 25°C by applying
the optimum calcination conditions at 800 °C for 4 hours.

Anahtar kelimeler: Boron, Geothermal Water, Mussel Shell Waste, Water Treatment
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Abstract

Homes represent an indoor environment where people spend most of their time and are exposed to
various indoor air pollutants. Thus, the objective of this study was to assess mass concentrations of PM:s
in different indoor environments (living area, bedroom, kitchen, bathroom, hallway) of three selected
homes in Eskisehir, Turkey. Indoor/outdoor (I/O) concentration ratios were also calculated using
simultaneous indoor and outdoor measurement results. Measurement studies were conducted between
23 February - 26 February 2021 and both midday and evening measurements were carried out for each
home. One-hour measurements were performed by using DustTrak 11 8530 aerosol monitors. Based on
the study results, it was seen that specific activities performed in the homes played an important role on
the PM2s concentrations. Indoor concentrations measured in the evening periods were considerably
higher than midday concentrations in all home environments since everyone living in the houses is at
homes in the evenings and the activities are more intense. The maximum midday (66.00+17.22 pg/mq)
and evening (90.19+19.38 pg/m®) PM, s concentrations were measured in the kitchen environment of
Home 3, probably due to more intensive cooking activities. Apart from the kitchen, another indoor
environment in which the highest concentrations were measured was determined as the hallway. When
I/0 ratios were evaluated, indoor PM2s concentrations in living room, bedroom, kitchen and bathroom
in Home 3 were higher than the outdoor concentrations for midday period. Except for the 4 indoor
environments mentioned for Home 3, all I/O ratios obtained for all indoor environments of the homes
were < 1. Since the highest outdoor concentrations were measured in Home 1, the lowest I/O ratios were
found for this home in general. In general, PMs concentrations varied due to various factors such as
presence of strong indoor sources, ventilation effect and traffic density in the locations of the homes.

Key words: Home Environment, Indoor Air Quality, PMs.
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Abstract

Recently, heavy metal removal from wastewater works have gained importance. For this purpose, in
this study, Graphene supported CeO2 and ZrO2 adsorbents were synthesized to be used in the removal
of some impurities from wastewater. Three different preparation methods were used to synthesize
Ce02/Gr, ZrO2/Gr, Ce02-ZrO2/Gr adsorbents: impregnation, hydrothermal and solvothermal
methods. Adsorbents were characterized by using X-ray diffaction analysis, N2 physisorption
measurements. The average crystal size of the catalysts were calculated and average crystal sizes range
between 40.37A and 164A. The highest mean crystal size was observed in the CeO2-ZrO2/Gr adsorbent
prepared by the impregnation method. When the methods were compared, it was observed that the
highest average crystal size was in the adsorbents prepared by the impregnation method. By N2
physisorption analysis; surface areas, average pore diameters, pore volumes and adsorption-desorption
isotherms were determined. The highest surface area was calculated as 203.8 m?/g in ZrO2/Gr
adsorbent prepared by hydrothermal method. Average pore diameters vary between 21.45A and
294.37A. The highest mean pore diameter was found in CeO2-ZrO2/Gr adsorbent prepared by
solvothermal method. Mesopore and micropore volume were determined from the desorbed nitrogen
gas volume value at the last point of nitrogen adsorption/desorption isotherm. When we look at the
values, it is seen that the macroporous volume results are higher in adsorbents. In the results we
obtained, it was determined that the total volume of mesopores and micropore volumes in adsorbents
synthesized by solvothermal method is higher than the catalysts prepared by other methods. It was
observed that the total pore volumes of the adsorbents obtained by the solvothermal method were
higher than the total volumes of the catalysts prepared by other methods. When the isotherm curves
were examined, it was observed that all the synthesized adsorbents fit Type IV. 34

Keywords: Adsorption, Graphene, Heavy Metal, Metal Oxide
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Oz

Bu calismada ilag endiistrisi atik suyundan izopropanoliin membran destekli ayirma prosesi
pervaporasyon ile geri kazanimi amaglanmistir. Izopropil alkol, birgok ilag sentezinde ¢dziicii olarak
kullanilmaktadir. Izopropanoliin ilag endiistrisi atiksularindan geri kazanimnda karsilasilan bazi
zorluklar vardir. Bunlar, agirlik¢a % 12 su igeren bir izopropanol / su karisiminin azeotrop bir karisim
olusturmasi, daha diisiik su igeriginde ise yakin kaynama noktalarina sahip ayrilmasi zor karigimlarin
elde edilmesidir. Izopropanoliin bu tiir atiksulardan geri kazanilmasinda dehidrasyon énemli rol oynar.
Bu calismada dehidrasyon islemi i¢in membran destekli ayirma prosesi olan pervaporasyon
kullanilmigtir. Polivinilpirolidon/Seliiloz Asetat blend membrani kullanilarak suyun karigimdan
uzaklastirilmast saglanmigtir. Membranlar ¢ozeltiden dokiim ve solvent buharlagtirma teknigi
kullanilarak hazirlanmistir. Polivinilpirolidon/Seliiloz Asetat membranin kimyasal bag yapis1 FTIR ile
analiz edilmistir. Membranlarin morfolojik yapilari ise SEM analizleri ile belirlenmistir. Membranlarin
besleme karigimindaki bilesenlere ilgisini belirlemek icin solvent tutma deneyleri yapilarak su ve
izopropanol tutma kapasiteleri belirlenmistir. Blend membrandaki polivinilpirolidon miktarinin ve
besleme su konsantrasyonunun membranin ayirma performansina etkisi incelenmistir. Yiiksek su
adsorpsiyon kapasitesine sahip Polivinilpirolidon/Seliiloz Asetat blend membran ile daha yiksek
oranda, basaril bir dehidrasyon isleminin ger¢eklestigi, atiksudan izopropanoliin pervaproasyon prosesi
ile bagarili bir sekilde geri kazanildigi gorilmiistiir.

Anahtar kelimeler: Atiksu, ilag, izopropanol, Membran, Pervaporasyon
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Giiriltii, sanayi ortaminda, en sik karsilagilan saglik risklerinden birisi olup is yerlerinde pek ¢ok faktor
giiriiltiiye neden olabilmektedir. Endiistriyel makineler bu faktorlerin en Onemlileri arasinda yer
almaktadir. Makine kullaniminin ve buna bagh giiriilti maruziyetinin yiiksek oldugu calisma
alanlarindan birisi de kereste endiistrisi isletmeleridir. Kereste endiistrisi, lilkemizde imalat sanayi i¢inde
onemli bir yere sahiptir. Bununla beraber, kereste imalatinin biiyiik bir kismu kii¢lik ve orta olcekli
isletmelerde yapilmaktadir. Dogal olarak, bu iiretim faaliyetlerinden kaynaklanan giiriiltii en fazla bu ig
yerlerindeki c¢aliganlar1 etkilemektedir. Bu ¢alismada, Trabzon ilinde kereste imalati yapilan
isletmelerde yaygin olarak kullanilan bazi makinelerin giiriiltii seviyelerinin belirlenmesi amaglanmustir.
Bu amagla, makinelerin bos ve yiikli durumdaki giirtiltiileri 6l¢iilmiis ve ortalama giiriiltii diizeyleri
hesaplanmistir. Olgiimler sonucunda ulasilan bulgular, SPSS ve Excel yazilimlari kullamlarak
degerlendirilmistir. 85 dB(A) ve {lizerinde olan giiriiltii seviyeleri riskli maruziyetler olarak kabul edilmis
ve bu deger lizerinde giiriiltii ireten makineler belirlenmistir. Sonug olarak, dikkate alinan igletmelerde
makineler bos ve yiiklii durumda calisirken yapilan Glglimlerde belirlenen giiriiltii diizeyinin tiim
makineler i¢in 85 dB(A) sinirin1 astig1 anlasilmistir. Bu sonuglar, segilen isletmelerde galisanlar igin
giiriiltiiniin bir risk olusturdugunu ve gerekli koruyucu ekipman kullaniminin 6nemini ortaya koymustur.

Anahtar kelimeler: Calisma ortami, Glirtiltii seviyesi, Kereste endiistrisi makineleri
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Oz

Gilinlimiizde sayilar1 azalmasina karsin orman koyleri halen bulunduklar1 yorelerdeki ormanlik alanlar
koruyan, 6nemseyen ve ayni zamanda zati ihtiyaglarini buralardan saglayan birer yasam alanlaridirlar.
Niifuslart azalmasina ragmen yaz ve bahar aylarinin sicak donemlerinde yasamlarint orman kéylerinde
geciren birgok aile orman isletmelerinin saglamis oldugu desteklerden farkli bigimlerde
faydalanmaktadirlar. Bu destekler sosyal amacli ve ekonomik amagli destekler olmak {izere iki ana
baslik altinda toplanmaktadir. ginimuzdeki orman koyliilerine verilen ferdi desteklerin il bazinda
dagilim ve parasal degerleri irdelenmeye c¢aligilmistir. Caligmada materyal olarak 2019 yilinda
yayinlanan Ormancilik Istatistikleri kullanilmistir. Yapilan arastirma neticesinde aile bazinda en fazla
destek verilen yil 2010 yili olmus ve toplamda 27 232 aileye destek verilmistir. Maddi deger olarak
degerlendirildiginde en fazla destek 244 484 359 TL ile 2016 yilinda saglanmustir. Ayrica sosyal amagh
desteklerden en fazla 1sitma ve pisirme i¢in 2010 yilinda 90 158 919 TL, ekonomik amagli desteklerden
ise en fazla hayvancilik icin 1993 yilinda toplam 201 593 043 TL maddi destek orman kdyliilerine
saglanmistir. Calisma sonucunda son yillarda orman kdylerinin niifuslarinin azalmasina karsin aldiklar
desteklerin arttig1 ve destek tiirlerinin ¢esitlendigi ortaya konulmustur.

Anahtar kelimeler: Orman Koyu, Orman Kdoylerine verilen Destekler, Ekonomik Destekler, Sosyal
Destekler
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Oz

Glinlimiizde yerini alabilecek bircok ikame mal olmasina karsin odun hammaddesi, giderek farklilasan
kullanim alanlar1 ve tasarimiyla halen 6nemini kaybetmemistir. Bu nedenle Orman Isletmeleri bir
yandan piyasanin kaliteli odun hammaddesine olan ihtiyacini karsilarken diger yandan ise bu durumun
siirdiiriilebilirligini ve siirekliligini saglamalidir. Ulkemiz ge¢mis yillardan giiniimiize orman alanini
onemli 6lgiide artirmis ve son yillarda Orman Genel Miidiirliigii’ne bagli kurumlarin biinyesine kattigi
kalifiye personeller ile her yil ithal edilen odun hammaddesi miktarin1 da diisiirmeyi hedeflemistir.
Ormanlarimizdan elde edilecek olan {iriin miktar1 verimli orman alani, servet ve artim ile dogrudan
iligkilidir. Bu ¢aligmada Tiirkiye orman alanlari, bu alanlarda bulunan agag serveti ve yillik cari artimlari
arasindaki iligkiler irdelenmistir. Caligma sirasinda ormancilik istatistikleri materyal olarak
kullanilmistir ve 1973’ten gilinlimiize lilkemiz orman alanlarinin %12,6 arttigi, servetimizin %79,5
oraninda artt1g1 ve buna paralel olarak arttim miktarimizin da %68,2 arttig1 belirlenmistir. Bu artislar y1l
bazinda degerlendirildiginde ormanlik alan en fazla 2012-2015 yillar1 arasinda yilda ortalama %1, agag
serveti 2010 yilinda %3,95 ve buna paralel olarak artim yine 2010 yilinda %4,18’1lik bir artis
gOstermistir.

Anahtar kelimeler: Orman Alani, Agag Serveti, Yillik Cari Artim
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Mikroplastikler (MP) ya biiyiik plastik pargalarinin pargalanmasi sonucu ya da ilag ve kozmetik
diriinlerinin {iretimi gibi 6zel uygulamalar igin 6zellikle iiretilen 5 mm’ den daha kiigiik plastik
parcaciklardir. Plastik malzemeler dayanikli, hafif ve ekonomik olmalari nedeniyle giiniimiizde yaygin
olarak kullanilmaktadir. MP’ ler biyolojik parcalanmaya direngli olduklar1 igin yiizlerce yil
bozunmadan kalabilirler. Bu da onlar1 kiiresel bir sorun haline getirmektedir ve karasal, sucul ve
atmosferik ¢evre icin endise yaratmaktadir. MP’ ler giinlimiizde buzullardan deniz sedimentlerine kadar
birgok alana yayilmig durumdadir. MP’ ler herhangi bir yolla toprak veya suya karistiktan sonra besin
zincirine girerek insanlara kadar ulagsmaktadir. Bu ¢alismada MP’ lerin kaynaklari, taginimlari, karasal,
sucul ve atmosferik ¢evre ile insanlar ve diger canlilar lizerine olan etkileri degerlendirilmistir.

Anahtar kelimeler: Atmosferik Cevre, Karasal Cevre, Mikroplastikler, Sucul Cevre
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Abstract

In order to understand smart environmental applications, the concept of smart city should be understood
first. Smart city briefly aims to make city management using wireless communication technologies. By
using sensors, SCADA system and WIFI communication in smart city applications, the quality of life
of the citizens in the city is increased and the works of the municipality are made efficient. Smart
environment applications include parameters such as connecting sensors, programming applications that
can work with smart devices for the subject to be controlled and having the ability to decide according
to the data obtained. Dubai and Hong Kong can be given as examples of cities where smart
environmental applications are performed in the world. The systems used in smart cities vary regionally.
Many different applications such as smart wristband, smart garbage container, air quality measurement
system is used in Dubai. When these applications are compared with the metropolitan cities in Turkey,
children in the park can be followed with a smart wristband in the city of Antalya, while there are air
quality monitoring stations in the city of Konya. However, research has shown that smart garbage
containers do not have applications in cities in Turkey. Smart garbage containers work with an
application that can track the filling level and add automatically to the route of the garbage collection
vehicle after the container is filled. The implementation of this system, especially in crowded cities such
as Istanbul, may save time and money. The ability to charge the phone using smart benches is one of
the other smart environment applications. An application similar to this system is used in Antalya and
it is an application that can provide phone charging with solar energy. Within the scope of the study,
different smart city applications were researched and their applicability for metropolitan cities in Turkey
was discussed.

Keywords: Applicability, Smart Environmental, Smart City
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Abstract

Green buildings are developed with the aim of minimizing the overall effect of buildings on the
atmosphere and human health. Green buildings are those that are built to minimize waste, emissions,
and environmental deterioration and are resource-effective over their life cycle, from site selection to
planning, installation, service, and repair, and final disposal. Indoor air quality studies conducted in
indoor environments are generally based on data collected from surveys rather than indoor analysis. In
the literature studies, evaluations were made as a result of the questionnaire studies covering only the
people living in the environment without measuring the carbon dioxide, particulate matter, and VOCs
results used to measure the indoor air quality. Although there are results that the use of green buildings
will increase indoor air quality, it may affect the air quality negatively depending on the material used.
Green cleaner materials, for example, also contain scent chemicals (e.g. terpenes), which are primary
pollutants that react with ozone to form a variety of secondary pollutants, including formaldehyde and
ultrafine particles. However, according to the results of some surveys and analyzes, it was determined
that green buildings have higher indoor air quality. It is thought that the differences in the results of the
survey studies are due to social status. Indoor air quality measurement results showed that there is not
very high indoor quality in green buildings. When the green buildings in the world are researched, it is
seen that they are built by important companies and it has been determined that the people working in
these buildings are very satisfied with the green buildings because they are proud of their place.

Keywords: Green Buildings, Indoor Air Quality, Volatile Organic Compounds (VOCs)
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Abstract

The fermentation method is one of the methods of hydrogen production from biomass and it is divided
into dark fermentation and photo-fermentation. In the dark fermentation process, anaerobic bacteria can
produce hydrogen from biomass using hydrogenase enzyme. This process is one of the best-understood
methods in biohydrogen production due to the well-known metabolism of bacteria and its long-term
operation. It is one of the important advantages that different bacteria can be used in this method and
the biomass sources can be quite diverse. In addition, although the lack of light and oxygen is one of the
factors that reduce the cost, this situation also reduces the hydrogen production efficiency. Although it
has low hydrogen efficiency compared to photo-fermantation method, the variety of carbon source
allows the process to be used in hydrogen production in different areas. It has been determined in the
studies that process parameters such as pH, bacteria used, hydraulic holding time have an effect on
hydrogen yield, as well as biomass used can increase hydrogen yield. For example, when using glucose
as a biomass source in hydrogen production by dark fermentation method, hydrogen production changes
as 1-5 mol Hz / mol glucose. When corn syrup is used as biomass, it has been observed that the hydrogen
production yield is approximately 37 mL H, / g raw material. In addition, hydrogen production
efficiency changes with the change of bacterial speciesFor example, in two different studies using
glucose as a biomass source in biohydrogen production with this method, the hydrogen production
efficiency using Anaerobic sludge is approximately 2 mol H, / mol glucose, while the hydrogen
production efficiency when E. cloacae strain DM11 bacteria products approximately 4.5 mol Hz / mol
glucose. In this study, the advantages and disadvantages are discussed by comparing hydrogen
production data according to biomass and bacteria species.

Keywords: Biohydrogen, Dark Fermentation, Energy Efficiency
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Abstract

Cosmetics industry wastewater is one of the difficult industrial wastewaters to treat due to its high
content of pollutants. COD, color and oil are important parameters that make disposal difficult in this
industrial wastewater. To remove the dyes used depending on the production processes, advanced
oxidation processes are generally used in the literature. Fenton oxidation is one of the common processes
used to treat wastewater containing dyes. However, Fenton oxidation provides lower efficiency in
cosmetic wastewater treatment with high oil content compared to other wastewater containing dyes.
Fenton oxidation treatment efficiency varies depending on Fe?* and H,O, concentrations but is also
affected by pH change. COD removal efficiencies reached the highest treatment efficiency of 50% with
the increase in Fe concentration. Although the pH working range of Fenton oxidation is between 3-4 in
the literature, the highest efficiency in cosmetic wastewater treatment was obtained when the pH was
between 2-2.5. The reason for this was seen as the reduction of the efficiency of the reaction of the added
Fe?* with hydrogen peroxide due to the high oil content. In addition, although the optimum value for the
wastewater temperature in the application of Fenton oxidation in the literature is 40-45 °C, treatment
efficiency was quite low in trials below 50 °C. The highest treatment efficiency was obtained at 53 °C
and pH 2.3. In the treatment of cosmetic industry wastewater by Fenton oxidation, the optimum
conditions stated in the literature were not suitable.

Keywords: Cosmetic Wastewater, Fenton Oxidation, Process Limitations
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Tiirkiye’ de Kurulan Bal Ormanlarinin Bugiinii, Gelecegi ve Kirsal

Kalkinmaya Etkisi
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Oz

Aricilik 6nemli bir yetistiricilik faaliyeti olup, ar1 tiriinleri dengeli ve saglikli insan beslenmesi agisindan
degerli bir gida maddesi grubudur. Bunun yan1 sira arilar bitkilerde sagladigi tozlagma ile de dogal denge
ve tarimsal iiretimde hayati 6neme sahip bulunmaktadirlar. Aricilik gelismekte olan iilkelerde kirsal
niifusa istihdam, gelir ve saglikli beslenme olanagi saglamaktadir. Tiim bu 6zellikleriyle aricilik tarimsal
faaliyetler i¢cinde ayricalikli bir konumdadir. Tiirkiye diinya bal iiretiminde dnemli bir yere sahiptir ve
diinya bal iiretiminde Cin’den sonra ikinci sirada yer almaktadir. Giiniimiizde asir1 kentlesme ile azalan
yesil alanlar arasindaki dengenin kurulmasi ve dogru yesil alan planlamasi 6nemli ¢evresel sorunlardan
birisidir. Kentlerin potansiyellerinin korunup planlanabilmesi igin siirdiriilebilir yaklagimlar
gergeklestirilmektedir. Ormanlar ise bu planlamanin en Onemli parcasidir. “Bal ormanlari” ise,
ekonomik, ekolojik ve ayni1 zamanda estetik degeri olan ormanlar arasindadir. Bu ¢alismada, {ilkemiz
ariciliginin desteklenmesi, organik bal ve ar1 tiriinleri liretiminin yayginlastirilmasi ve gida giivenliginin
saglanmasi amaciyla 2013 yilinda Bal Ormani Eylem Plani1 hayata gegirilen Bal Ormanlart hakkinda
degerlendirmeler yapilmistir. Bu bilgiler TUIK verilerinden, OGM tarafindan yayimlanan 2019 yili
istatistik verilerinden ve Bal Ormani Eylem Planlari’ ndan elde edilmistir. Bu verilere gore en ¢ok bal
ormani kurulan il Mersin (30 adet) olurken, diger iller sirasiyla Antalya (14 adet), izmir (14 adet), Adana
(12 adet) ve Kiitahya (12 adet) dir. Yapilan ¢alismalar neticesinde 77.166 hektar ormanlik alanda 596
adet bal ormani kurularak iilke ekonomisine yillik 200 milyon TL katki saglanmistir. 2021 yih
iceresinde 1.680 hektar alanda 56 adet bal ormani kurulmasi hedeflenmektedir. Tesis edilen Bal
Ormanlar1’ na orman ekosisteminin gereksinimleri ve biyolojik ¢esitlilige katki saglayacak, aricilik
faaliyetlerini ve bal iiretimini destekleyecek nektarli tiirlerin (ar1 otu, lavanta, piiren, kekik vb. gibi) ekim
ve dikimi yapilmaktadir. Ulkemizde ticarete konu olan bal iiretimi yillik ortalama 110 bin ton
civarindadir, bunun 80 bin ton ¢igek bal1 ve 30 bin tonu basrali Kizilgam ormanlarindan iiretilen ¢gam
balhdir. Tiirkiye Ar Yetistiricileri Merkez Birligi verilerine 150 bin hanenin katildig: {ilkemiz bal
iiretiminin ham piyasa degeri 450 milyon dolar civarindadir.

Anahtar kelimeler: Bal, Bal Ormani, Kirsal Kalkinma, Dogal Denge, Surdurilebilir Kaynak
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Oz

Is saglig1 ve giivenligi, isyerinde ¢alisan kisinin, saghigina zarar gelmeyecek sekilde kendini giivende ve
rahat hissederek calismasini hedef alarak isyerindeki herkesin calisma hayatindaki memnuniyet ve
verimliligini artiran 6nemli bir konudur. Bu ¢aligmalardaki eksiklik veya hatalar neticesinde is kazalari
ortaya ¢ikmaktadir. Is kazalarn %95’inin giivensiz davranislar ve kisisel koruyucu donanim
kullanilmamasindan, %5’inin de teknik nedenlerden kaynaklandigi ifade edilmektedir. Kisisel koruyucu
donanimlar, ¢aliganlarin saglikli ve giivenli olarak ¢alismalarini saglamak amaciyla, gerek kaynaginda
kontrol altina alinamayan risklere kars1 koruyucu olarak, gerekse mevcut sartlart daha iyiye tagimak igin
kullanilabilecek iiriinlerdir. Bu ¢aligma kapsaminda Izmir ve Balikesir illerinde bulunan 8 adet orman
iriinleri (kereste, mobilya, levha ve kagit) tesisinde ¢alisan 470 kisiye ulasilarak hazirlanan anket formu
uygulanmigtir. Anket formunda bazi demografik G6zellikler ve kigisel koruyucu donanim kullanim
farkindaligini iceren iki bolim yer almaktadir. Sonuglar incelendiginde kisisel koruyucu donanim
kullaniminin demografik 6zelliklere gore farklilasmadigi, orman Urtinleri alt sektorleri dizeyinde ise
anlamli farkliliklarin oldugu belirlenmistir.

Anahtar kelimeler: Is saglig1 ve giivenligi, kisisel koruyucu donanim, orman iiriinleri sanayi
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Oz

Ozellikle son yarim yiizyilda diinyanmza hi¢ de iyi davranmadik. Yasam kaynagimiz olan kaynaklari
gelecek kaygisi duymadan, hoyratca kullandik. Nifusumuz hizla artti, ¢ogaldik¢a sigmaz olduk
kentlere, yeni yasam alanlar1 agtik, artan ihtiyaglarimiz1 karsilayamaz hale geldik. Ormanlar azalttik,
denizleri kirlettik, canlilarin yasam alanlarim1 ortadan kaldirdik, yeryiiziiniin akcigerleri agaclar
tiikketerek, ¢ollesmeyi hizlandirdik! Artan niifus ve gelismeyle birlikte belki de en ¢ok zarar1 ormanlar
gordii. Odun hammaddesine olan gereksinim, dogal ormanlarin odun iiretimi amaciyla asir1 kullanimina
yol agt1. Diinyada giiniimiizde yillik yaklasik 4,5 milyar m® olan odun hammaddesi ihtiyacinin dogal
ormanlardan yapilan iiretimle ancak 3,5 milyar m®’{i kargilanabilmektedir. Geriye kalan 1 milyar m® ise,
endistriyel orman agaclandirmalari yoluyla saglanmaktadir. Yakacak odun gereksinimini karsilamak
iizere, siirgiin verme 6zelligi bulunan ve kisa idare siireleri ile isletilen ormanlara "Enerji Ormanlar1”" ad1
verilmektedir. Bunlar enerji amacl yakacak odun elde edilmesine uygun agag tiirlerinden, kisa idare
stireleri ile retimi yapilan ve kendisini genel anlamda kok ve kituk strgtinleriyle yenileyen orman
kaynaklaridir. Bu ¢alismada tilkemizde yapilan 6zel girisimler ve devlet kurumlari tarafindan yapilan
Enerji Ormani ¢alismalart degerlendirilmistir. Bu konuda Orman Genel Miidiirligi (OGM) 2019 yili
istatistik bilgilerinden, TUIK verilerinden ve 6zel kurumlarin verilerinden yararlamlmstir. Ulkemizde
yilda yaklasik 30 milyon m® odun hammaddesi tiiketilmektedir. Ormanlarimizdan 2019 yili itibariyle
22 milyon m?® endiistriyel odun iiretimi yapilabilmisken, olusan 8 milyon m*’liik agik, basta ithalat olmak
iizere, az da olsa kavakcilik ve devlet ormanlardan yapilan usulsiiz faydalanmalar yoluyla saglanmistir.
2030 yilma kadar iilkemizin yilik odun hammaddesi talebinin 40 milyon m® olacagi tahmin
edilmektedir. Ozellikle, mese tiirlerinin egemen oldugu bozuk baltalik alanlarinin verimli hale
getirilmesi dogrultusunda yiiriitiilen enerji ormami kurma galigmalar1 25 yili agkin bir siiredir
uygulanmaktadir. Bu ¢aligmalar; orman koyliilerinin ormanlara sahip ¢ikmalarinin yararlar1 géz 6niinde
bulundurularak, 1997 yilindan beri korumasmin koy tiizel kisiliklerince iistlenildigi sahalarda
yiritiilmektedir. 6831 sayili Orman Kanunu hiikiimlerine gore yapilacak enerji ormani tesisi OGM
tarafindan yapilmakta ya da yaptirilmaktadir. ilk Enerji Ormani tesisi yapilan 1978 yilindan bugiine
kadar 622.878 ha OGM tarafindan ve Enat A.S. tarafindan 1.455,7 ha olmak iizere toplam 624.333,7
hektar alanda Enerji Ormani Tesis ¢aligmalar1 yapilmgtir.

Anahtar kelimeler: Enerji, Endustriyel Agaclandirma, Yenilenebilir Kaynak, Dogal Denge
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Ozet

Ulkemizin 22,7 milyon hektar olarak bilinen orman varlig1 gesitli tehditler altinda bulunmakta ve bu
tehditlerin en 6nemli kaynagini insanlar olusturmaktadir. Ormanlarda insan miidahaleleri sonucu olusan
zararlarin biiyilkk bir bolimii kirsal kesimde yasayan Ozellikle de orman koyliisii tarafindan
yapilmaktadir. Orman suglari olarak adlandirilan bu eylemler iilkemizde halen goriilmekte ve bir sorun
olarak karsimizda durmaktadir. Orman sugu; orman varliginin gelecegini tehdit eden diizenli ve devaml
faydalanmay1 ihlal eden, dolayisiyla bu milli serveti tehlikeye sokan biitiin fiiller olarak miitalaa
edilmistir. ilk bakista orman suclari, birgok kimse tarafindan agaclarin kesilmesi ve ormanin agilmasi
ile yakilmasi seklinde anlagilabilir ve buna bagli olarak basit ve sayica az goriilebilir. Ancak, sug¢ genel
teorisi agisindan konu ele alindiginda, hareket sekilleri ve diger nitelikleri (sugun konusu, bitki, agac,
orman topragi vb.) agisindan farklilik arz eden ¢ok sayida insan fiilinin birbirinden bagimsiz orman sugu
teskil ettigi ve buna bagli olarak ¢ok sayida sugun varligi ortaya ¢ikmaktadir. Bu ¢alismada, 1988-2019
yillar1 arasinda Tiirkiye’de islenen orman suglari; orman agaglarini kagak kesme, orman iiriinlerini kagak
nakletme, ormanda usulsiiz alan agma, ormanda usulsiiz alan isgal etme, orman alanlarini usulsiiz
kullanma, izinsiz otlatma gibi sug teskil eden basliklar agisindan ele alinarak irdelenmistir. Ayrica, ilgili
suclar hakkinda istatistiki bilgiler verilerek bu suglarin nedenleri ve suglarin dnlenmesi igin yapilmasi
gerekenler hakkinda oneriler getirilmeye calisilmistir.

Anahtar Kelimeler: Orman Sucu, Tiirkiye’de Islenen Orman Suglari, Orman Sugu Istatistikleri

125



Turkiye'de 1974-2019 Yillar1 Arasinda Kooperatiflere Verilen
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Ozet

Kooperatifcilik, ortak bir sonuca ulagsma gayesiyle bir araya gelen insanlarin olusturdugu, demokratik
olarak kontrol edilen, sermayesine adalet ve haklilik dogrultusunda katkida bulunan, kar ve zararlara
haklilik ve dogruluk olgiileri icinde katilan 6zerk bir girisimdir. Modern anlamda 19. yiizyilin ilk
yarisinda baglayan kooperatif¢ilik, 19. ylizyilin sonlarma gelindiginde biiyiik bir agama kaydetmis ve
diinyada genel olarak drgiitlenmesini tamamlamistir. Farklilagan ve artan ihtiyaclarla birlikte ekonomik
gelismeler karsisinda kooperatifler de gelismistir. Giinlimiizde kooperatifler, kentlerde ve kirsal
kesimde, egitim, tasimacilik, insaat, eczacilik, tarim, ormancilik gibi ¢ok farkli alanlarda faaliyet
gostermektedir. Artik kooperatifler kamu ve 06zel sektdriin yaninda tgiincii bir sektdr olarak
goriilmektedir. Gelismekte olan iilkelerde, kirsal kalkinmanin saglanmasi ve demokrasi anlayisinin
yayginlagmasi i¢in kooperatiflere cok biiyiik rol diismektedir. Kooperatifler gorev ve sorumluluklarin
yerine getirirken desteklenmeye ve tesvik edilmeye ihtiya¢ duymaktadirlar. Dolayisiyla,
kooperatiflesme siirecinin gelismesinde devlet maddi ve manevi anlamda etkin rol oynamaktadir. Bu
baglamda s6z konusu ¢alismada, 1974 yilindan gilintimiize kadar ki ormancilik istatistikleri kullanilarak,
kooperatiflerin {iretim ve istihdama katkis1 olan farkli sektdrlerdeki yatirim projelerinin sayisina gore
O0denen kredilerle ilgili genel bir degerlendirme yapilmistir. Arastirma sonucunda, bitki iiretimi,
hayvancilik, orman ve su iiriinlerinin dahil oldugu 150 adet projeye toplamda 54.761.873 TL,
madencilik, imalat, gida, dokuma ve orman lriinleri sanayinin dahil oldugu 450 adet projeye toplamda
773.171.995 TL ve diger sanayi alaninda yer alan kimya sanayinde 4 adet projeye toplamda 42.067.492
TL kredi destegi saglanmustir.

Anahtar Kelimeler: Kooperatifcilik, Proje Tirlerine Gére Verilen Destekler, Kooperatiflere Odenen
Krediler
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Abstract

In this study, it was aimed to determine the effect of vacuum treatment on the physical and chemical
properties of wood in chemical modification process. For this aim, sweet chestnut (Castanea sativa)
wood has been modified by vacuum method and traditional method. Propionic anhydride has been used
in all chemical modification methods. In the modification processes, other test parameters (chemical,
catalyst, temperature, time) were kept fixed. After the chemical modification process, the highest weight
gain was seen in the modification process under vacuum with 8.27% value. As a result of the soaking
of the modified wood samples in water, the weight and dimension values were compared with those of
the unmodified samples. As a result of soaking the wood samples in water, it was observed that the
modified samples take up less water compared to the unmodified samples. In addition, as a result of
soaking the wood samples in water, it was observed that the modified samples have less dimension
changes. On the other hand, as a result of soaking of wood samples in water, it was observed that samples
modified by traditional method absorb less water than samples modified under vacuum. In addition, it
has been observed in water that samples modified by conventional method exhibit less volume change
compared to samples modified by vacuum treatment. Chemical characterization of modified and
unmodified wood samples was performed using Fourier Transform Infrared Spectroscopy (FTIR).
According to FTIR spectroscopy results, an increase in the wavelength peak intensities of 800, 1240,
1380, 1550 and 1740 cm™ was observed after chemical modification.

Keywords: Vacuum method, Chemical modification, Sweet chestnut wood
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Abstract

In this study, the effects of air pollutants on respiratory diseases were investigated for the western part
of Turkey. Daily PM1o concentrations of four air quality monitoring stations were used, and hospital
admissions of Canakkale province were provided by 18 Mart University Hospital for each age group
during the period 2014-2018. It has been observed that Can district (central area of Canakkale) showed
the highest PM;, concentration values during the winter season. From all records of air quality stations,
PMjo values of Can exceeded the daily threshold limits set by WHO with 68% of the days, respectively.
In this station, it was found that local and large-scale emission sources during low wind speeds/calm
weather conditions and southerly winds exceeding 8 m/s, respectively, cause the highest PMio
concentrations over Can station during the cold season (May to October). According to air pollutant-
respiratory diseases relations, Asthma symptoms in children (0-14) were found to be positively
associated with PMyo (Odds ratio [OR] = 3.41; 95% confidence interval [Cl], 1.96-5.95) concentrations
at lag 6. Reducing the coal and oil consumption in industrial activities and setting high emission
standards can increase the city’s air quality and might be effective in preventing respiratory diseases.

Keywords: Asthma, Canakkale, Odds Ratio, PMig
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Oz
Hastalik yapici olarak viriisler, canli hiicrelerde enfekte ettigi hiicrenin metabolik olaylarim yonetirler.
Son donemlerde bitkiler {izerinde yapilan bilimsel ¢aligmalar artmis ve fitokimyasal 6zellikleri ile ilgili
arastirmalar hiz kazanmistir. Bu ¢alisma ile, viriislere kars1 antiviral etki gosteren bazi bitkisel 6ziitlerin
ornekleri bir araya getirilmistir. Bitki 6zltlerinin biyoaktif 6zellikleri ile virlsler Gizerinde antiviral
etkileri bulunan bitkilerin etken maddeleri tablolastirilarak sunulmaya calisilmistir. Antiviral etki
potansiyeli olan bitki tiirleri lizerine yapilmig yeni ¢aligmalar az olmakla birlikte, incelenen galigmalara
bakildiginda saponinler, proteinler, terpenoidler, lignanlar, siilfitler, polifenolikler, kumarinler, furil
bilesikler, flavonoidler, alkaloidler, poliinler, tiyofenler ve peptitler gibi bir ¢ok cesitli aktif
fitokimyasallar bulunmaktadir.Ozellikle Lamiacaea, Zingiberaceae, Fabaceae, Rutaceae ve
Umbelliferae familyalari ile Meliae cortex, Cimicifuga rhizoma, Coptidis rhizoma, Sophora subprostrata

radx ve Phellodendron cortex tiirleri antiviral ajanlar olmak i¢in ekstraktlarindan yararlanilabilecek
bitkiler olarak bilinmektedir.

Anahtar kelimeler: Antiviral Etki, Virisler, Etken Madde, Bitki Ozitleri
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Oz

Bu ¢alismada Gilimiighane ilinin igme suyunu karsilayacak olan Bahgecik Barajini besleyen yer {istii su
kaynaklarindan Senkale deresinden 2016, 2017 ve 2018 yillar1 boyunca aylik periyotlar ile numuneler
almmis ve uluslararas1 standartlara uygun parametrelerden olan sicaklik, pH, renk, Elektiriksel
lletkenlik (EC), Céziinmiis Oksijen (DO), Askida Kat1 Madde (AKM), Kimyasal Oksijen Ihtiyaci
(KOI), Biyokimyasal Oksijen Ihtiyact (BOIs), Azot Grubu, Toplam Organik Karbon (TOK), Fosfor
Grubu, Anyon Grubu, Katyon Grubu, Yag ve Gres, Metilen Mavisine Aktif Maddeler (MMAM),
Siyanir (CN"), Fenoller, Hidrokarbonlar, Polisiklik Aromatik Hidrokarbonlar (PAH), Toplam Pestisit,
Agir Metaller (Al, Fe, Mn, Se, Cu, Zn, B, Co, Ni, As, Cd, Cr, Pb, Hg, Ba) analizleri yapilmigtir. Elde
edilen veriler Hazen istatistiksel yontem ile irdelenmistir. Igme Suyu Elde Edilen veya Elde Edilmesi
Planlanan Yiizeysel Su Kalitesine Dair Yonetmelik (ISEEPYSKDY) ve Yiizeysel Su Kalitesi Y&netimi
Yonetmeligi (YSKYY) c¢ercevesinde degerlendirilerek su kalite siniflart belirlenmistir.

Anahtar kelimeler: Bahgecik Baraji, Giimiishane, Hazen Y6ntemi, Su Kaynaklari, Senkale Deresi
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Ozet

Tagatoz, genellikle siit {irlinlerinde bulunan dogal ve alti karbonlu bir monosakkarit (ketoheksoz)
sekerdir. Ik defa Gilbert Levin tarafindan elde edilen Tagatozun tathilik derecesi siikroza yakin ve
kalorisi disiiktiir. FAO ve WHO tarafindan 2001 yilindan itibaren giivenilir kabul edilen D-Tagatoz,
son yillarda artan seker tiiketimine bagli obezite, diyabet, agiz saglig1 ve sindirim sistemi sorunlarina
kars1 alternatif tatlandirici olarak 6ne ¢ikmaktadir. Bu ilginin temelinde ise siikroza oranla daha az
metabolize edilmesi, ince bagirsakta diisiik emilimi, kolon mikrofloras: tarafindan fermente
edilebilmesi, antihiperglisemik olusu, prebiyotik olarak gut saghigini desteklemesi ile viicuttan idrar
yoluyla uzaklastirilabilmesi bulunmaktadir. Ayrica, arastirmalar, D-tagatozun genotoksik etkisi
olmadigin1 da gostermektedir. Glisemik indeksi diisiik olan ve antidiyabetik etkisi kabul edilen D-
Tagatozun dogal kaynaklari diginda ticari olarak daha yiiksek miktarlarda elde edilmesi siit sekeri
galaktozun enzimatik ya da alkali ile izomerizasyonu ile saglanmaktadir. Tagatoz iiretimi amaciyla
kullanilan ve Diinya siit ve siit iiriinleri sektdriiniin en dnemli yan tiriinlerinde peynir alti suyunun yillik
iiretimi 200 milyon ton civarindadir. Buradan {iretilen siit sekeri galaktozun (laktozun par¢alanma
Uruing) ticari D-Tagatoza doniistiiriilmesi, gida sektorii igin bir ¢ikis yolu olarak goriilmektedir. Saglikli
ve dogal beslenme agisindan getirecegi faydalarin disinda Diinya yapay tatlandirict pazar
biiyiikliigliniin 3,2 milyar dolar oldugu gercegi de géz oniine alinirsa D-tagatozun, alternatif tatlandirici
ve prebiyotik sektorleri i¢in itici gli¢ olacagini ifade etmek hatali olmayacaktir. Ayrica son ¢alismalar,
D-Tagatozun tarim sektoriinde bitki hastaliklar1 ile miicadelede antifungal agrokimyasal olarak
kullanilabilecegini de gostermektedir. Sonug olarak, bu ¢aligmada, D-tagatozun gida miihendisligi ve
beslenme bilimleri agisindan yeri, onemi ve potansiyel uygulama alanlarinin degerlendirilmesi
amaclanmustir.

Anahtar sozcukler: Gida, Beslenme, D-Tagatoz
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Oz

Gidalarin kurutularak muhafazasi uzun yillardir kullanilan temel yontemlerden biri olup, giiniimiizde
ticari olarak en c¢ok sicak hava ile kurutma yontemi kullanilmaktadir. Bu yontemin enerji sarfiyatin
yiiksek olmasi, nispeten uzun siirmesi ve gidalarda fiziksel-kimyasal olarak olumsuz degisimlere yol
acabilmesi gibi dezavantajlarinin azaltilmasi amaciyla kurutma dncesi bazi 6n iglemler 6nerilmektedir.
Son donemlerde ultrases yontemi kurutma siiresini énemli oranda azaltmasi, doku modifikasyonu ile
rehidrasyon kapasitesini arttirmasi, biliziismeyi énemli derecede azaltmasi gibi 6zellikler ile 6n plana
¢ikmaktadir. Bu ¢alismada son dénemlerde iilkemizde yetistiriciligi ciddi sekilde artis gésteren Anamur
muzunun (Musa Acuminata “Dwarf Cavendish”) kuruma hizi ve rehidrasyon yetenegi iizerine ultrases
on isleminin etkisi aragtirtlmistir. Calismada 4 mm kalinliga sahip muz dilimleri kontrol, 15 ve 30
dakikalik ultrases on iglemi uygulanan 6rnekler olarak ayrilmig ve 60°C'de dogal konveksiyonlu etiivde
kurutulmustur. Kuruma siirecine ait efektif difiizyon katsayilari ve ince tabaka kurutma modelleri
kullanilarak kuruma egrisi modellenmis ve kurutulan 6rnekler 21 saat boyunca 40°C'lik saf su icinde
bekletilerek rehidrasyon kapasiteleri arastiritlmigtir. Caligma sonucunda 15 ve 30 dakika ultrases 6n
islem uygulanan 6rneklerin kuruma siireleri kontrol grubuna gore sirasiyla %10 ve 20 oraninda daha
kisa bulunmustur. Kontrol grubu, 15 ve 30 dakika 6n islem uygulanarak kurutulan 6rneklerin efektif
difiizyon katsayilar1 sirast ile 2,87x1071° m?/s, 4,17x101° m?/s ve 4,41x10° m?/s olarak hesaplanmustir.
Kontrol grubu drneklerinin kuruma egrisi Page modeli ile agiklanirken, 6n islem gormiis 6rneklerin
kuruma egrisi Midilli modeli ile uyum gdstermistir. On islem siiresi arttikga 6rneklerin rehidrasyon
kapasitelerinin arttig1 gozlenmistir. Sonug olarak ultrases on isleminin kuruma siiresini kisalttigi,
rehidrasyon kapasitesinde ise 6nemli diizeyde artig sagladig1 belirlenmistir.

Anahtar kelimeler: Muz, On islem, Rehidrasyon, Sicak hava kurutma, Ultrases
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Abstract

In this study, a softer dried mulberry pestil was produced using different concentrations of
wheat, corn and potato flours (between 0-12%) and optimization of pestil was determined using simplex
lattice mixture design. The optimization of the samples was done according to the sensory analyses,
and it was determined that the best pestil formulation can be produced by incorporating 4.69 g wheat
flour and 7.39 g corn flour per 100 g. The optimize pestil product was produced and then storages during
90 days. The some physicochemical, color and sensory properties of storage pestil were determined for
0-30-60 and 90 days. The highest HMF was observed in the 90.days with 15.71 mg/kg; and the lowest
in the 0.days sample with 7.66 mg/kg and the HMF content of sample was significantly increased with
the increase storage time (p<0.05). The moisture content of pestil sample did not significant change for
storage (p>0.05). The water activity of sample decreased with the increase storage time from 0. day to
60. day while the water activity increased in the 90. days sample and the change of water activity was
significantly determined (p<0.05). Generally, the sensory properties of the pestil samples significantly
increased with the increase storage time (p<0.05). In conclusion, the pestil produced using wheat and
corn flour could be conveniently used for pestil production and the pestil could be storage during 90
days without decrease sensory and self-life properties.

Keywords: Pestil, wheat, corn and potato flour, storage properties.
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Abstract

Rosehip fruits are considered as functional foods and their teas are recommended as a great antioxidant
source. In the present study, we aimed to evaluate the antioxidant properties of the teas of R. canina and
R. pimpinellifolia obtained at different solid to liquid ratios. The infusions were prepared by mixing 1.5,
2 and 2.5 g of dried fruit with 100 mL boiled distilled water. The results showed that the total phenolic
content (TPC), vitamin C, DPPH radical scavenging (DPPH) and FRAP values were in the range of
75.43-98.43 mg GAE/g, 1.68-2.35 mg AAE/g, 184.91-278.04 mmol TE/g and 205.49-226.35 mmol
ISE/g for R. canina tea, respectively. The highest values of TPC (98.43+2.22 mg GAE/g) and vitamin
C (2.35£0.20 mg AAE/g) were found at 1.5 g of samples loaded. TPC, total anthocyanin content (TAC),
DPPH and FRAP values were in the ranges of 101.52-133.50 mg GAE/q, 3.54-4.22 mg c3g E/g, 336.37-
451.05 mmol TE/g and 190.98-421.25 mmol ISE/g for R. pimpinellifolia tea, respectively. The highest
TPC (133.50+1.41 mg GAE/g), TAC (4.22+0.33 mg c3g E/g) and antioxidant activity were found in the
samples prepared with 2 g. These findings indicated that R. canina and R. pimpinellifolia teas are rich
sources of natural antioxidants. In addition, the amount of loaded sample significantly affected the
antioxidant characteristics of fruit teas.

Keywords: Rosa pimpinellifolia, Rosa canina, Tea, Infusion, Antioxidant activity
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Abstract

With an intention to replace synthetic fillers with bio-fillers through the sustainable development efforts,
evaluation of food industry wastes is taking attention. In this work, pomegranate peel as a bio-filler was
utilized in developing polyvinyl alcohol /tapioca starch composite films. The films were prepared by
casting method. Citric acid and glycerol was used as crosslinker and plasticizer, respectively.
Characterization techniques like IR spectroscopy and mechanical analysis were employed to study the
effect of the pomegranate peel content (1-3% wt.) on the properties of polyvinyl alcohol /tapioca starch
composite films. The thickness of pure films was 285+0.02 um. The addition of pomegranate peel did
not significantly effected the thickness of films. The incorporation of pomegranate peel lowered the
mechanical properties of the films. Pure films showed the maximum tensile strength of 24.08+5.9 MPa.
The tensile strength of the films was slightly decreased from 15.59+1.5 to 13.98+2.4 when the
pomegranate peel incorporation ratio increased from 1% to 3%. Moreover, the elongation at break and
Young’s modulus values of pure films decreased with the addition of pomogranete peel. This could be
attributed to the aggregation of pomegranate peel and formation of voids within the polymer matrix lead
to cracks at the biocomposite interface. The further investigations should be focused on the addition of
peel at lower concentrations.

The films are potential candidates for food packaging applications.

Key words: Composite Film, Pomegranate Peel Filler, Sustainability
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Abstract

Rosehip species are used for different purposes and are valuable industrial food products. The physical,
chemical, and antioxidant characteristics of dog rose (yellow and red ripening stages) and black rosehips
were investigated in the present study. The greatest fruit length was detected for red rosehip, while the
greatest width and highest flesh to seed ratio were determined in black rosehip. Yellow rosehip showed
the highest L*, a* and b* values while the lowest L* value was detected in red rosehip and the lowest
a* and b* in black rosehip. pH, soluble solid and dry matter were in the ranges of 3.68-4.70, 21.01-25.86
°Bx and 39.28-54.06%, respectively. The highest value of vitamin C was detected in yellow rosehip
(9.78+0.11 mg AAE/qg), followed by red (7.63+0.18 mg AAE/g) and black (2.99+0.21mg AAE/q)
rosehips, respectively. The greatest total phenolic content, total flavonoid content, DPPH radical
scavenging and FRAP values were determined in the black rosehip (43.60£13.50 mg GAE/qg,
18.90+0.48 mg ECE/g, 311.97+£13.90 mmol TE/g and 50.70+0.10 mmol ISE/g, respectively), followed
by red rosehip (37.08+3.8 mg GAE/g, 13.17+£1.8 mg ECE/g, 246.23+4.39 mmol TE/g and 43.72+0.74
mmol ISE/g), and yellow rosehip (18.15+0.5 mg GAE/g, 5.6+0.18 mg ECE/g, 139.88+3.94 mmol TE/g
and 32.78+2.08 mmol ISE/qg), respectively. LC/MS/MS results showed significant differences among
varieties. Protocatechuic acid, cichoric acid, protocatechuic acid ester, p-coumaric acid, chlorogenic
acid, caffeic acid, naringenin, hesperidin were the major phenolic compounds detected in dog rose.
Whereas, catechin, epicatechin, quercetin 3-glucoside, rutin, chlorogenic acid, gallic and tannic acid
were the major phenolic compounds detected in black rosehip. From these results, yellow and red
rosehips are richer in vitamin C and black rosehip provided the highest antioxidant properties. These
rosehip species can be considered as prominent sources for the formulation of new functional foods.

Keywords: Phenolics, Antioxidant activity, Rosa pimpinellifolia, Rosa canina
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Abstract

Antioxidants play a curial role in public health by fighting oxidative stress and preventing chronic
diseases. Plants involve high levels of antioxidants and showed potent antioxidant activity. To discover
new sources of antioxidants, Turkish flora has a great plant biodiversity. The genus of Silene belonging
to Caryophyllaceae family, has used as food, wound healing, anti-inflammation, and painkiller in
Turkish folk medicine. Here, we studied antioxidant properties of ethyl acetate and water extracts of
three Silene (S. alba, S. supina, S. vulgaris) from Turkey. To determine bioactive compounds, the total
phenolic and flavonoid contents were measured. The antioxidant capacities were evaluated using in vitro
test systems including free radical scavenging assays (ABTS and DPPH), reducing power activities
(CUPRAC and FRAP), metal chelation activity, phosphomolybdenum assay. Generally, water extracts
of Silene species revealed stronger antioxidant potential than ethyl acetate extracts. Also, the water
extract of S. vulgaris had the best DPPH radical scavenging activity (98.79 mg/g trolox equivalent). The
antioxidant effectiveness could be explained by the high total phenolic level in the water extracts three
Silene species. According to the present study, three Silene extracts can be used in the pharmacological
and food industry because of their antioxidant properties.

Keywords: Antioxidant, Silene, Turkey
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Abstract

Sugar beet (Beta vulgaris var. Saccharifera L.) is an industrial plant in the Chenopodiaceae family,
primarily grown to produce sugar. In addition to sugar production, it is reported that sugar beet is a very
important plant due to the fact that by-products such as molasses, pulp, leaves and head waste are used
for animal feed, alcohol and spirit production. Sugar beet production is suitable for modern agricultural
techniques and creates employment.

The dry matter of sugar beet is between 22-25% and it is stated that it contains 4.8% crude protein, 4.8%
crude fiber, 0.4% crude oil, 1.9% crude ash, 3.0% sucrose, 144 mg Ca, 34 mg P, 3.1 mg Fe. It has been
reported that oxalic acid, which is 1% in sugar beet leaves, increases up to 5% in dry seasons and also
contains hydroxyanic acid, nitrates and nitrites in the leaves. Sugar beet, which is a rich source of nitrate
and betalain pigments, can be used as a natural antioxidant and color agent as it contains bioactive
phytochemicals such as phenolic compounds.

Due to the negative effects of nitrate and nitrite on human health, recent studies have focused on natural
and healthy products that can be used instead of chemical nitrate and/or nitrite.

In this study, nitrate and nitrite contents were determined in different parts of sugar beet such as leaves,
head, tail, stem, scape and molasse in order to investigate the use of sugar beet as a natural curing agent.
For this purpose, harvested sugar beet was cut into head, stem, tail and leaves. Then all parts were dried
under room conditions and ground into powder. Nitrate and nitrite analyzes were performed on powder
samples and commercially available sugar beet molasses.

Keyword: nitrate, nitrite, sugar beet

138



Alternative Curing Processes in Meat and Meat Products

Nazik Meziyet DILEK*'?, Mustafa KARAKAYA?P

1Department of Nutrition and Dietetics, Aksehir Kadir Yallagéz School of Health, Sel¢uk University, Konya, Turkey

2Department of Food Engineering, Agriculture Faculty, Selguk University, Konya, Turkey

Abstract

Meat curing preserves meat by removing moisture and reducing water activity as well as improves
product forms and provides new products. Nitrate and nitrite used in curing meat products are accepted
as a multi-functional additive because it offers a combination of beneficial effects such as cured color
and flavor formation in the product, protection against various pathogens and saprophyte
microorganisms, especially Clostridium botulinum, and controlling lipid oxidation thanks to its
antioxidant properties. The fact that the negative effects on health are known today has led to the search
for alternative products that can replace nitrate and nitrite, but a single substance that can fulfill all the
functions of nitrate and nitrite has not been found yet. Because of the increasing demands to natural and
organic products which consumers think that they are healthier, researchers and manufacturers are trying
to find alternative methods instead of nitrate and nitrite usage. Recent studies have focused on the use
of nitrate source plants, organic acids with antimicrobial properties, bacteriocins with antibacterial
properties, as an alternative to the use of chemical nitrate / nitrite. In this study, alternative curing
methods used in the production of meat products in order to reduce the use of chemical nitrate/nitrite
are compiled.

Keywords: alternative curing, nitrate, nitrite
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Abstract

Gulhatmi (Alcea apterocarpa (Fenzl) Boiss) is a medicinal plant with attractive flowers whose color is
one of the characteristic criteria to distinguish the species. In the present study, the physico-chemical
and antioxidant properties of shade-dried white, pale pink, purple, red and black Gilhatmi flowers
collected from Samsun province (Turkey), were investigated. The analysis of the antioxidant properties
was carried out on the aqueous, 80% methanolic and 70% ethanolic extracts of samples. The color
parameters L* was 82.49+3.21, 74.54+1.38, 54.65+0.82, 41.15+0.73 and 20.26+1.28; a* was -
3.81+0.98, 18.33+2.19, 36.39+1.28, 43.14+1.70 and 6.43+2.23; and b* was 7.03+0.83, -7.49+0.72, -
11.10+0.25, 6.82+0.95 and 1.28+0.31 for white, pale pink, purple, red and black flowers, respectively.
The total phenolic content, total flavonoid content and total anthocyanin content were in the ranges of
0.46+0.02-45.46+11.29 mg GAE/g, 1.41+0.02-73.97£11.16 mg GAE/g and 1.50+0.02-92.00+9.01 mg
GAE/g; 0.12+0.00-16.71+0.38 mg ECE/g, 0.25+0.01-16.22+3.92 mg ECE/g and 0.23+0.01-22.25+0.93
mg ECE/g; and 0.02+0.00-12.46+2.57 mg c3gE/g, 0.01+0.00-25.78+2.79 mg c3gE/g and 0.01£0.00-
26.54+3.69 mg c3gE/g for the aqueous, 80% methanolic and 70% ethanolic extracts of samples,
respectively. The DPPH radical scavenging activity and FRAP were in the ranges of 1.43+0.00-
340.19£15.43 mmol TE/g and 4.30+0.05-565.70+9.66 mmol ISE/g in aqueous extracts, 3.20+0.11-
667.02+60.31 mmol TE/g and 12.98+0.07-576.42+5.39 mmol ISE/g in methanolic extracts, and
2.56+0.53-753.17+£37.85 mmol TE/ and 17.35+0.94-774.32+41.80 mmol ISE/g in ethanolic extracts. It
was observed that the antioxidant properties increased as the color darkened, especially black and red
colors. Although no statistical differences were found among solvents (p> 0.05), the ethanolic extracts
provided the highest antioxidant properties.

Keywords: Alcea apterocarpa, Gilhatmi, Antioxidant, Color, Ornamental plant.
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Abstract

The usages of plants play key roles in people’s daily life since they can be associated with culture,
tradition, heritage, economy and health. In this study, the total phenolic content (TPC) and antioxidant
activity of eight plants collected from Benin Republic including Hibiscus sabdariffa, Hibiscus
acetosella, Caesalpinia pulcherrima, Manihot esculenta, Boerhavia diffusa, Moringa oleifera,
Momordica charantia and Combretum micranthum were investigated. The tea infusions of these plants
were prepared and their color properties, TPC (Folin-Ciocalteu) and antioxidant activities (DPPH and
FRAP) were studied. The color papameters were found in the ranges 24.24-30.42, 0.06-1.09 and 2.4-
4.8 for L*, a* and b*, respectively. The TPC was ranged from 2.56 to 60.66 mg GAE/g with the highest
values in C. pulcherrima (60.66 mg GAE/g), H. sabdariffa (39.43 mg GAE/g) and C. micranthum (28.13
mg GAE/g). The antioxidant activity was ranged from 29.11-560.45 mmol TE/g for DPPH and from
53.03-766.27 mmol ISE/g. The highest antioxidant activity was found in C. pulcherrima (560.45 mmol
TE/g; 766.27 mmol ISE/g), H. sabdariffa (491.51 mmol TE/g; 615.83 mmol ISE/g) and H. acetosella
(314.91 mmol TE/g; 374.40 mmol ISE/g). The tea of M. charantia displayed the lowest values of TPC
(2.56 mg GAE/g), DPPH (29.11 mmol TE/g) and FRAP (53.03 mmol ISE/g). These plants exhibited
high antioxidant properties and their incorporation with foods would increase the production and uses,
and lead to the formulation of higher biofunctional foods.

Keywords: Herbal tea, Antioxidant activity, Phenolics.
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Abstract

Ocimum basilicum L. (basil), belonging to Lamiaceae family, has been used for many years to flavour
foods, as an ingredient of dental and oral health care products and also in fragrances. It grows in several
regions all over the world. This field experiment was conducted to assess yield, oil content, and
composition of 20 genotypes of sweet basil. The essential oil content was determined by using clevenger
apparatus and essential oil compositions were determined by using GC-MS. Overall, essential oil
contents and components were differed significantly in basil genotypes. QOil content of the tested
genotypes varied from 0.35-% to 1.28% % in dry herbage. On the basis of the oil composition, major
components of basil genotypes were determined as p-Allyl-Anisole (5.18-36.97%), a-Terpineol (%0-
17.10), linalool (%3.63-15.95), z-citral (%0.22-15.67), methyl eugenol (1,16-10.12%) and trans-
caryophyllene (%1.77-12,77). Our results demonstrated that basil the availability of various chemotypes
offers the opportunity for production of basil to meet the market requirements of specific basil oils.

Keywords: Ocimum basilicum, Essential oil, Chemotypes, GC-MS
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Abstract

Medicinal properties of fenugreek are known as carminative, gastric stimulant, antidiabetic and
galactogogue (lactation-inducer) effects, newer research has identified hypocholesterolemic,
antilipidemia, antioxidant, hepatoprotective, anti-inflammatory, antibacterial, antifungal, antiulcer,
antilithigenic, anticarcinogenic and other miscellaneous medicinal effects of fenugreek. In addition, its
leaves are commonly used as leafy vegetables. The study was conducted to reveal the presence of genetic
diversity among 75 fenugreek genotypes which were obtained from USDA (United States Department
of Agriculture) and 2 cultivars. As an overall, the findings of the study revealed that a notable genetic
variation concerned with protein content. A wide range of variations for traits seed number per plant
protein content (11.13-33.25%) were observed and can be useful for breeding purposes. As a result of
the study, Morocco and Ethiopia origined genotypes were noted as promising genotypes for protein
content, respectively.

Keywords: Fenugreek, Genetic diversity, Protein content
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Abstract

This study was carried out to determine the effects of different organic fertilizer sources as an alternative
to chemical fertilizers on some agricultural and technological traits of sweet corn (cv Merit F1) in
Kahramanmaras conditions. The trial was conducted in a randomized block design with three
replications. Zero (control) fertilizer (ZF); 15.15.15 compound fertilizer as mineral fertilizer (MF);
organic fertilizers such as poultry manure (PM); farm manure (FM); fermented manure (FRM); worm
manure (WM) and leonardite (L) were used and all fertilizer sources are based on 100 kg pure N ha™.
In the study, fertilizer sources showed statistically significant differences for some agricultural traits
such as plant height (PH), number of cobs (NC), cob length (CL), husked cob diameter (HCD) and cob
ratio (CR). Thus, all fertilizers except ZF gave high PHs (208.33 cm to 216.67 cm). The highest NC
(143333 no ha') from PM; the highest CL (30.10 cm) and the highest HCD (61.57 mm) were from L.
The highest CR (71.63%) was from FM. Also, physiological loss in the cob was tested for seven days;
but it showed statistically significant differences for the first day. So, the highest loss was from PM
(20%) while the least loss was from ZF (9%).

Fertilizers showed statistically significant differences for technological traits such as reducing sugar
(RS), total sugar (TS), thousand kernel weight (TKW), grain moisture (GM), and crude protein (CP).
Thus, RS for FM (7.85%) was the highest. The highest TS values were from ZF, FM, MF, and PM
(respectively, 10.61%, 9.87%, 10.05%, and 10.10%). TKW was the highest (53.46 g) in PM. And, GM
was the highest (9.73%) in MF and the highest CP (12.31%) was from L application.

As a result, organic fertilizers should be applied considering the prominent demands in sweet corn
farming, since they have different effects on different agricultural and technological traits.

Key words: Fertilizer, Quality, Sweet corn, Yield
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Comparative study on the antioxidant properties of tree tomatoes

cultivated in Rwanda and Turkey
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Abstract

Tree tomato (Solanum betaceum), also called Tamarillo, is a small oval purple or purple
yellowish fruit. It is commonly used as a dessert or an ingredient in some tropical cuisines.
Generally, the tree tomato is popular in tropical and subtropical regions especially in Rwanda,
Kenya, Equator, Peru, New Zealand, Australia, etc. Recently, this fruit has started to be adopted
in many parts of the world, such as in the Black Sea region of Turkey. The aim of the present
study is to compare the antioxidant properties of the tree tomatoes cultivated in Rwanda with
those cultivated in Turkey. In that regard, total phenolic compounds (TFCs), total anthocyanins
(TACs), total flavonoids (TFs), carotenoids, and vitamin C contents were evaluated. In addition,
antioxidant activity was determined by analysis of DPPH and FRAP. Results showed that
Rwandan tree tomato fruits had a high content in most bioactive compounds over Turkish fruits.
TFCs, carotenoids, and vitamin C contents for Rwandan fruits were 88.01 +2.01 mg GEA/100g
FW, 53.25+0.79 ug/g FW, and 30.11+£2.36 mg/100g, respectively. Also, Rwandan fruits
showed an important antioxidant capacity with values of 13.36+0.64 mmol/g and 35.17+1.11
mmol/g FW, for DPPH and FRAP assays, respectively. The two fruits presented similar values
of TACs. Briefly, there was a significant difference (p<0.05) between two fruits of tree tomato
with respect to their phytochemical composition and hence their antioxidant activity. This
variation could be attributed to many factors such as climate, soil, and cultivar.

Keyword: Tree tomato, antioxidants, fruits.
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Review on phytochemical and biological aspects of Guava (Psidium

guajava)
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Abstract

Guava (Psidium guajava) is a small tree in the myrtle family (Myrtaceae), found in the tropical
and subtropical regions. It gives an oval yellowish to greenish fruits with reddish pulp. Due to
its appealing tastes (sweet, sour), it can be eaten fresh or processed as juice, jam, jelly or other
common tropical fruits recipe.This precious fruit is largely applied as a traditional medicine in
some cultures. Guava fruits are known to possess a large list of nutritional and functional
compounds with considerable amounts such as minerals, vitamins, and antioxidants. Owing to
the high antioxidant capacity, it is sometimes referred as "super fruits™ in the popular literature.
Recent studies have shown that guava fruit contains four times more vitamin C than an orange.
Also, it was identified as a good source of flavonoids, triterpenoids, and other biologically
active secondary compounds. All of that can explain the long history of traditional use against
various ailments and diseases. It has been reported that this fruit was used to treat caries,
diabetes, diarrhea, wounds, and hypertension. Also, it was found to have anti-plasmodial, anti-
inflammatory, hepatoprotective, anticancer and antioxidant activity. These functional activities
could help to prompt and enlarge the consumption of this fruit. It has been tried in this review
to discuss the main antioxidant and functional aspects of guava fruit.

Keyword: Guava, antioxidant, functional aspects.
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Farkh Yontemler ile Elde Edilmis Sumak (Rhus coriaria L.) Yaginin
Ozellikleri
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CCumhuriyet Universitesi, Yildizeli Meslek Yiiksekokulu, Gida fsleme Boliimii, 58140, Sivas

Oz

Sumak; Rhus bitkisinin kirmizi renkte ve kiiresel bi¢imdeki meyvelerinden elde edilen eksi bir lezzete
sahip bir baharat tiiriidiir. Sumak bitkisi antioksidan, antimikrobiyal ve antiinflamutuar 6zelligi ile
kanser, diyabet ve kardiyovaskiiler gibi hastaliklar1 6nlemeye yardimci olmaktadir. Bu ¢alismada, farkli
lipit ekstraksiyon yontemlerinin sumak tohum yaginin antioksidan ve antimikrobiyal kalitesi iizerine
etkisi belirlenmistir. Bu amagla sumak tanelerinden soguk pres ve sokshalet yontemleri kullanilarak yag
ekstrakte edilmistir. Ekstraktlarin toplam fenolik madde igerigi ve antioksidan aktivite tayinleri
spektrofotometrik yontemler kullanilarak tespit edilmisgtir. Caligma sonucunda soguk pres yontemi ile
elde edilen yaglarin sokshalet teknigiyle elde edilen sumak yaglarina gore daha yiiksek antioksidan
aktivite degerine sahip oldugu belirlenmistir. Ayn1 zamanda sumak yag1 yiiksek antimikrobiyal etki
gostermektedir. Calisma sonucunda sumaktan elde edilen yaglarin sahip olduklari 6zellikleri nedeniyle
degerli olduklari, gida {iriin isleme proseslerinde formiilasyonlara dahil edilmesi durumunda oksidasyon
parametrelerinde sagladiklar degisimler ve mikrobiyolojik gelisimleri engellemeleri nedeniyle etkin
olacaklar diisiintilmektedir.

Anahtar kelimeler: Sumak, Soguk presyon, Sokshalet, Antioksidan aktivite, Antimikrobiyal etki
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Tiirkiye’deki Giresun-Samsun Otoyolu Cevresindeki Karayosunu
Numunelerindeki Agir Metal Miktarlarindaki Son 11 Yildaki
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Karayosunlari, agir metalleri biriktirebilme yeteneginden dolayi, agir metal hava kirliliginin
belirlenmesinde oldukga uygundur. Tirkiye’nin Dogu Karadeniz bolgesindeki karayosunlarinin agir
metal analizleri ICP-MS (Inductively Coupled Plasma—Mass Spectrometer) cihazi kullanilarak
belirlendi. Karayosunlarinin kalitatif analizleri neticesinde V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Pb oldugu
belirlendi. Sehir merkezlerinden toplanan karayosunlarindaki konsantrasyon degerleri sirasiyla 27.80,
15.12,301.12,6087.31,9.10, 56.69, 38.48, 74.20 ve 19.40 mg/kg olarak belirlenirken, sehirler arasindan
toplanan karayosunlarinin agir metal konsantrasyonlar1 ise 28.03, 15.56, 247.93, 4751.23, 6.97, 48.38,
33.72, 83.71 ve 17.20 mg/kg olarak belirlendi. Genelde karayosunlarinda, Vanadyum, Krom, Mangan,
demir Kobalt, Nikel, Bakir, ¢inko ve Kursun’un konsantrasyonlarinin azaldigi goriildii. Fakat bu
azalmaya ragmen karayosunlarindaki agir metal konsantrasyonlar1 hala yiiksektir.

Anahtar Kelimeler: Agir Metal, Analiz, ICP-MS, Karayosunu, Trafik

148



Sebinkarahisar (Giresun) Sehir Merkezi Agir Metal Kirliligi
Bahadir Koz"
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Oz

Bu ¢alismanin amaci, Kisin 1sinmak amaciyla kémiir kullanan Giresun Ili Sebinkarahisar ilgesinin kig
ve yaz donemi agir metal kirliligi farkinin olup olmadigim karayosunlarinin analiz edilerek
belirlenmesidir. Bu amag igin bolgeden ayni noktalardan hem kig donemi hem de yaz donemi
karayosunu numuneleri toplandi, ayni sekilde kontrol bolgesinden de numuneler alindi. Toplanan
numuneler Tiir teshisleri gergeklestirildi ve 85°C°de kurutulduktan sonra Inductively Coupled Plasma —
Mass Spectrometer (ICP-MS) cihazinda analiz i¢in Giresun Universitesi Merkezi Arastirma
Laboratuvarina gonderildi. Analizler neticesinde karayosunu numunelerinde, Al, V, Cr, Mn, Fe, Ni, Cu,
Zn, Cd ve Pb belirlendi. Bu numunelerdeki ortalama konsantrasyonlar sirasiyla yaz donemi igin,
9738.18, 46.59, 13,79, 304,27, 11774, 44, 13.00, 31,00, 60,95, 1,10 ve 20.47’dir. Bu numunelerin kis
donemi i¢in ortalama konsantrasyonlari sirasiyla 6073.81, 25.93, 16.56, 222.24, 6566.02, 7.05, 11.40,
48.00, 0.29 ve 15.48°dir. elde edilen sonuglar kontrol bolgesinden elde edilen sonuglarla kiyaslanmustir.
Sonuglar, bu bolgedeki tarimsal faaliyetler, ara¢ sayisi, niifus yogunlugu ve kisin 1sinmak amaciyla
komiir kullanimi gibi ¢esitli etkenlerin, ekosistem ve insan sagligi iizerine muhtemel etkileri
tartisilmustir.

Anahtar Kelimeler: Agir Metal, ICP-MS, Karayosunu, Sebinkarahisar
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Cukurova Bolgesinde Verim Kapasitesi Yiiksek iki Misir Cesidinin

Farkh Sulama Diizeylerinde Verim-Nem Iliskilerinin Arastirilmasi
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Masir gibi yiiksek suya ihtiyag duyan bitkilerin, yeterli su olmadiginda fizyolojik siirecleri kisitlanmakta
ve verimliligi azalmaktadir. Bununla birlikte Cukurova Bélgesinde ¢ift¢iler misir bitkisinden daha fazla
verim almak i¢in gereginden fazla sulama yapmaktadir. Bu da suya erisimin her gegen giin daha
zorlastigr bir ortamda su kaynaklarinin optimum dizeyde kullanimi ihtiyacini dogurmaktadir. Bu
sebeple mevcut ¢alismada verimli oldugu tescil edilmis iki misir ¢esidinin (P1921 ve P2088) tam ve
kisith sulamadan olusan ti¢ farkli sulama diizeyinde (1100, 175 ve 150) verim—nem iliskilerinin sera
kosullarinda arastirilmasi amaglanmistir. Calismada, kil icerigi yiiksek toprak kullanilmistir. Caligma at
disi hibrit misir ¢esidi olan ve Cukurova Bolgesinde yogun bir sekilde kullanilan ¢esitler ile 4 tekrarli
bir gekilde 8 hafta siirmiistiir. Sulama uygulamalari olarak 1100 tam sulama olup, saksida eksik suyun
tarla kapasitesine getirildigi uygulamadir. Kisith sulamalardan 175 ve I50 ise 1100 uygulamasinda
verilen suyun sirasiyla %75'inin ve %350’sinin verildigi su diizeyidir. Caligmada farkli sulama
diizeylerinin musir bitkisinin boyuna ve kuru madde verimine etkileri istatistiksel olarak Gnemli
bulunmustur. Bitki boyu incelendiginde her iki ¢esitte sulama miktar arttik¢a bitki boyunun da arttigi
belirlenmistir. Benzer sekilde kuru madde veriminde de sulama miktari arttik¢a hem tist aksamda hem
de kokte verim onemli diizeyde artis gostermistir. Sonuglar tam sulama kosullarinda musir bitkisinin
daha iyi gelisebilecegini gostermistir. Ancak gilinlimiizde hissedilen iklim degisimi sebebiyle su
kaynaklar iizerindeki baskilar dikkate alindiginda tarimsal iiretimde kisitla sulama uygulamalarindan
ozellikle 175 uygulamasinin degerlendirilmesi 6nerilmektedir.

Anahtar kelimeler: Misir, Sulama, Tam Sulama, Kisitli Sulama, Verim
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Pilot Olgekli Biyoreaktérden Elde Edilen Biyokiitlenin Tuz Stresi
Altinda Yetistirilen Phaseolus vulgaris L.’nin Gelisimi iizerine

Etkisinin Arastirilmasi
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Diinyadaki hizli niifus artig1, teknolojik gelisimler, vahsi sulama ve sentetik giibre kullanimina bagli
olarak toprak kirliligi artmaktadir. Bu sebeplerden dolay1 6zellikle son donemlerde topraktaki tuz
miktar arttig1 i¢in toprak verimi diismektedir. Tuz stresi olarak adlandirilan bu durum, 6zellikle kurak
ve yart kurak bolgelerde bitkilerin gelisimini etkileyerek iriin verimliligini 6nemli Ol¢lde
siirlandirmaktadir. P. vulgaris L. gibi baz1 bitki tiirleri strese karsi hassasiyetinden dolay1 geligimini
siirdiiremezken, diger bitki tiirleri gelistirdikleri cesitli tolerans mekanizmalariyla hayatta kalmayi
basarmaktadir. Bu nedenlerden dolayi, bitkilerdeki stres tolerans mekanizmalarini anlayabilmek
oldukg¢a dnemlidir. Ozellikle, disaridan dogal uygulamalar yapilarak bu tolerans mekanizmalar1 aktive
edilebilir. Bu calisma ile pilot 6l¢ekli biyoreaktdrden elde edilen biyokiitlenin 100 mM NacCl stresi
altinda yetistirilen P. vulgaris e uygulanmasiyla birlikte, bitkinin gelisimi lizerine etkisi, klorofil tayini,
lipit peroksidasyonu, prolin tayinleri gibi parametrelerle 6l¢lilmesi amaglanmistir. Caligmada 6ncelikle
pilot o6lcekli biyoreaktorde fermantasyon ile biyokiitle elde edilmistir. Daha sonra, hoagland
soliisyonunda yetistirilen fasulyelere tuz stresi altinda biyokiitle muamelesi yapilmistir ve bitkideki
bahsedilen etkileri incelenmistir. Sonug olarak, tuz stresi altinda biokiitle uygulanan bitkiler, sadece 100
mM tuz stresine maruz kalan bitkilere oranla, gelisimlerini %50-%75 oranlarinda daha toleransl hale
getirmiglerdir. Elde edilen bulgulara gore, gelistirilen biyokiitle, organik atiklarin kullanilmasina imkan
vererek, biyoglbre ve alternatif enerji Uretimine Onciiliik edebilecek, bdolgesel kalkinmay1
destekleyecek, ¢evreye dost, biyoteknolojik bir yaklagim olarak degerlendirilebilir.

Anahtar kelimeler: Biyokiitle, Biyoreakttr, NaCl Stresi, Phaseolus vulgaris
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Apiaceae, ¢icekli bitkilerin en dnemli familyalarindan biridir. Heracleum L. cinsi de 120'den fazla tur
icermektedir ve bu familyanin en biiyiik cinslerindendir. Heracleum tiirlerinin ¢ogu sifali bitkiler olarak
kabul edilmektedir. Bu tiirler, diinyanin bir¢cok yerinde gida veya baharat olarak kullanilmakta ve ayrica
halk tibbinda pek ¢ok rahatsizliga karsi tedavi edici etkilerinden yararlanilmaktadir. Bu ¢alisma ile
Gilimiigshane ilinden toplanan Heracleum antasiaticum’un gévde ve ¢igek kisimlarinin etanol, metanol
ve etil asetat gibi farkli ¢oziiciiler kullanilarak elde edilen 6ziitlerinin toplam fenolik (Folin ciocalteu
yontemi), flavanoid miktarlar1 (AICIs yOntemi) ve antioksidan oOzellikleri (ABTS, DPPH)
spektrofotometrik metodlar ile tespit edilmistir. Elde edilen sonuglara gore, ¢igek etil asetat 6ziitliniin
incelenen ozellikler bakimindan diger Oziitlere kiyasla daha yiiksek oldugu goriilmiistiir. Sonuglar
birlikte ele alindiginda, H. antasiaticum’un antioksidan ozellikler bakimindan kullanim potansiyeli
tagidig1 sdylenebilir. Bitkinin dogal bir antioksidan ajan olarak kullanimi s6z konusu olabilir.

Anahtar kelimeler: Heracleum antasiaticum, Antioksidan, Fenolik, Flavanoid
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Targeted Delivery of Nanomicellar Formulation for Prostate Cancer
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Abstract

Prostate Cancer (PCa) is a major cancer of male population. It is important to develop novel diagnostic
tools and mechanism-based tissue targeted drugs, for effective treatment of PCa. The serine/threonine
kinase polo-like kinase 4 (PLK4) is significantly overexpressed in human PCa and its small molecule
inhibition imparts anti-proliferative against PCa. Polymeric nanomicellar are nanoscale core/shell
structures. They self-assemble at or above the critical micelle concentration by amphiphilic block
copolymers, which consist of a hydrophobic inner core, serving as a reservoir for a hydrophobic drug,
and a hydrophilic shell rendering the polymer water-soluble and extending circulation time in the blood.
The most commonly used hydrophilic block of polymeric micelles is PEG. The highly soluble, and non-
toxic nature of PEG allows its use as the outer shell and prolongs the circulation time by escaping rapid
uptake by the reticuloendothelial system and minimizes the nonspecific interaction of the micelle with
blood components. The hydrophobic core entraps and encapsulates the poorly water-soluble anticancer
drugs. For clinical application, two important criteria to be considered while designing the micelle are
biodegradability and biocompatibility. Herein, we propose to develop a polymeric micellar system made
of PLGA as an inner core as a reservoir for CFI-400945 and PEG as an outer shell to prolong the
circulation time for targeted delivery of a small molecule inhibitor for PLK4, known as CFI-400945, for
effective treatment of PCa. As a control, non-targeted polymeric micelle (without PSMA) was also
fabricated. The results revealed that PSMA functionalized polymeric micelles have a larger average
diameter of 122.5+4.3 nm due to PSMA attachment. The in vitro results on 4 different PCa cell lines
suggest that PSMA functionalized nanomicellar treatment superiorly decreased cell proliferation in all
4 PCa cells.

Keywords: Drug Delivery, Nanoparticles, Micelles, Prostate Cancer
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Preparation and Characterization of a Gelatin Based Coconut Oil

Biomaterial and Its Effects on Wound Healing
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Abstract:

In recent years, due to increasing demand in natural products, biomaterials are designed for diverse
applications in bioengineering with the aid of advanced technology. In this context, conventional use of
coconut oil (CO) is known to improve skin regeneration. Although there are data on CO for various
applications, studies on designing CO as a component in a biomaterial and examining its effects on
wound healing under in vitro conditions are quite limited. In this study, gelatin films containing CO
were prepared by solution casting and the influence of CO was investigated when these films were used
as a potential wound dressing material. Due to weak mechanical properties of gelatin (G), a plasticizer,
glycerol (Gly), was incorporated and due to non- homogenous distribution of CO, Tween-80 (T80) was
added as an emulsifier to film forming solutions. Since there is limited investigation on G/Gly/CO/T80
films as wound dressing materials, the aim of this study isto 1) determine the optimum concentration for
homogenous, continuous G/Gly/CO/T80 films 2) determine water uptake & water aging of the films 3)
characterize influence of CO on structural and thermal properties of the films by FTIR and DSC analysis,
respectively 4) investigate effects of G/Gly/CO/T80 films on L929 cell line’s proliferation and migration
properties by XTT and scratch assays, respectively. Homogenous oil distribution was obtained when
3% v/w T80 was added to G/Gly/CO films. 10% w/w CO effected water uptake of the films (>80%)
but increased durability in water as CO decreased water aging of the films by 6 %. Formation of ester
bonds due to CO was shown by FTIR. Thermal properties i.e., melting transition of films, were affected
by CO determined by DSC. XTT results showed G/Gly/CO/T80 at a concentration of % 0,15 induced
both cell proliferation and migration higher than non-treatment group (control). Results suggest that
G/Gly/CO/T80 film is a suitable potential for a wound dressing material.

Keywords: Biomaterial, Cell Migration, Coconut Qil, Cytotoxicity, Gelatin, Wound Dressing
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Abstract

Glyphosate (GLY) is a worldwide known chemical used to control non-specific vegetation. It is
evaluated as “probably carcinogenic to humans” by The International Agency for Research on Cancer.
Its cytotoxic effects was investigated on tropical frog larvae, mouse oocytes, plants, humans and animals
and it was reported that GLY causes DNA double strand-breaks. Therefore, the use of GLY containing
pesticides is controversial in many countries. Herein, biointeraction between GLY and double stranded
DNA (dsDNA) was performed and this biointeraction was monitored by using disposable pencil
graphite electrodes (PGES). In this study, as the first step, dSDNA was immobilized at the surface of
PGEs, then, the biointeraction was done in the presence of GLY. Electrochemical monitoring of the
biointeraction was performed using differential pulse voltammetry (DPV) technique. The oxidation
signal of guanine base was monitored at +1.0V and the changes at the guanine signal were evaluated in
terms of the biointeraction process. Electrochemical monitoring of the biointeraction between dsDNA
and GLY containing pesticide was also studied. The biointeraction was investigated using 25-150
pg/mL GLY or 5-25 pg/mL GLY contained pesticide during different exposure time varying from 5 to
30 min. The most decrease at the guanine signal was obtained in the presence of 100 pg/mL GLY or 15
pug/mL GLY contained pesticide during 5 min interaction. The results suggested that GLY caused DNA
damage and GLY contained pesticide had more adverse effect on dsDNA structure. These results were
in parallel to the results obtained by animal experiments or single cell gel electrophoresis (SGCE) assay.
This is the first study in the literature for the electrochemical investigation of dsDNA and GLY
interaction by using disposable PGEs.

Keywords: DNA, electrochemical biosensor, glyphosate, pesticide-DNA interaction, pencil graphite
electrode.
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Yasam Bilimleri Laboratuvarlarimin is Sagh Ve Giivenligi

Kapsaminda Tehlike Ve Risklerinin Incelenmesi
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Is Saglig1 ve Giivenligi, calisma hayatindaki bireylerin ¢alisma ortamindan ve yapilan isten dolay1
karsilasabilecekleri riskleri belirlemek, bu risklerin ¢aliganlara verebilecegi zararlar1 yok etmek igin

calismalar yapan sistemli ve bilimsel ¢alismalar biitiiniidiir. Bu c¢alismalarin temel amaclarindan birisi
de calisanlarda ve isletmede is saglig1 ve giivenligi bilinci olusturmaktir.

Yagam bilimleri laboratuvarlarinda ¢alisanlar ¢esitli risk faktorleriyle karsi karsiya kalmaktadir. Bu risk
faktorlerin basinda biyolojik ajanlardan kaynakli biyolojik risk faktorleri gelmektedir. Bu risklerle
beraber tiim igletmelerde bulunabilen yaygin risk faktorlerinden olan ergonomik risk faktorleri de ¢ok
fazla yer almaktadir. Calisanlarin risklerden korunabilmesi icin biyogiivenlik dnlemlerinin alinmasi
gereklidir. Bu ¢aligmada yasam bilimleri ¢aliganlarin is sagligi ve giivenligi mevzuatina gére maruz
kaldiklari tehlike ve riskleri tespit etmek, calisanlari bunlardan korumak igin gereken 6nlemleri ve bu
Onleyici faaliyetlerin nasil yapilmasi gerektigi amaglanmigtir. Bu amagla, se¢ilen bir {iniversitenin
yasam bilimleri laboratuvarinda Check List yontemiyle ortam kontrolii yapilmis, Elmeri gdzlem
formlariyla giivenlik endeksi hesaplanmustir. Calisanlarin durus ve hareket pozisyonlar: ergonomik risk
analiz yontemleri olan Reba ve Rula yontemleri ile analiz edilmistir.

Elmeri risk endeksi %54 olarak bulunmus olup, laboratuvarin Elmeri giivenlik kosullar1 standartlarim
karsiladig1 goriilmustiir. Referans alinan calisanlarda yapilan Reba skoru 12, Rula skoru ise 6 olarak
bulunmustur. lyilestirme sonras1 Reba skoru 7, Rula skoru 5 olarak bulunmustur. Bu tiir laboratuvarlarda
calisma sartlarina bagli olarak ¢ok fazla uygun olmayan durus bozukluklari oldugu goriilmiistiir.
Ozellikle ekranh araglarla calismalardan kaynakli ¢ok fazla kas iskelet sistemi rahatsizliklar meydana
geldigi goriilmiistiir. Bununla beraber uzun siiren deneysel calismalarda egilerek caligmalarda bel ve
boyun fitig1 riski oldugu goriilmiistiir. Mikroskopla yapilan gbzlem islemlerinde goz rahatsizliklar
olustugu tespit edilmistir. Calisanlarin ergonomik riskler hakkinda yeterli bilgiye sahip olmadigi
goriilmiigtiir.

Calisanlarin  postiir duruslarinda iyilestirme yapilmasi gerekmektedir. Bu konularda egitilmesi
gerekmektedir. Ergonomik durus ve ¢alisma pozisyonlarin uygulamali olarak gosterilmesinde fayda
vardir. Laboratuvarlarda kullanilan ekranli araglarin ergonomik olarak tasarlanip yerlestirilmesi
gerekmektedir. Ozellikle galisma tezgahlarimin kisilerin antropometrik &lgiilerine gére ayarlanmasi
gerekmektedir.

Anahtar kelimeler: Ergonomi, is Sagligi ve Giivenligi, Laboratuvar
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Anti-Kanser ilac1 5-Fluorourasil'in Bentonit Y ikl
Kitosan/Hidroksipropil Metilselliloz Biyonanokompozit

Filmlerden Kontrollii Salimi

Mirit AKAL**2 Muhammed Emre DEMIRDERE'?, Derya UNLU**¢

1Bursa Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Kimya Miihendisligi Boliimii, 16310, Bursa

Oz

Kontrollii salim, geleneksek tedavinin aksine, bir maddenin bir ortamdaki derigimini belirli bir siire
boyunca korumak igin kademeli olarak bir sistemden serbest birakilmasi anlamina gelmektedir. Ilag
salim sistemlerinde ilacin hastalikli bolgeye kontrollii bir sekilde salimi, tedavi ve toksisite agisindan
onem arz etmektedir. Ozellikle 5-Fluorourasil (5-FU) gibi toksik 6zelligi fazla olan ilaglar kontrollii ilag
salim teknolojisinde 6zel yere sahiptir. Tedavinin basarili bir sekilde yapilabilmesi i¢in 5-FU gibi
antikanser ilaglarinin olast yan etkilerini ortadan kaldirmak ve tedavi edici etkisini arttirmak igin
kontrollii ilag salim sistemlerinin gelistirilmesi 6nem kazanmaktadir. Bu ¢alismanin amaci, 5-FU'in
kontrollii salim1 i¢in biyolojik olarak pargalanabilen ve biyouyumlu 6zgiin bir biyonanokompozit film
gelistirmektir. Bu amagla bentonit yiiklii kitosan hidroksipropil metilseliiloz biyonanokompozit filmler
cozeltiden dokiim ve solvent buharlastirma teknigi kullanilarak sentezlenmistir. Biyonanokompozit
filmlerin kimyasal bag yapisi, bentonit ilavesinin yapidaki amin ve hidroksil gruplarina etkisi Fourier
doniisiimlii kizilotesi ile belirlenmistir. Polimerlerin ve bentonitin morfolojik 6zellikleri ve uyumlulugu,
taramali elektron mikroskobu kullanilarak karakterize edilmistir. Biyonanokompozit filmlerin sorpsiyon
derecesi sisme testleri ile degerlendirilmistir. Nanokompozit filmdeki bentonit igeriginin %1'den %3'e
artmas1 ile sorpsiyon derecesi %24'ten %60'a artmistir. Ayrica bentonit ilavesinin sentezlenen
biyonanokompozit filmlere 5-FU'in yiiklenmesi ve enkapsiilasyon verimliligi {izerindeki etkileri
arastirilmigtir. 5-FU yiklenen nanokompozit filmlerden ilacin kontrollii salim ¢aligsmalari yapilmstir.
Elde edilen sonuglar, nanokompozit ila¢ tasiyici filmlerde bentonit kullanimimin kapsiilleme
verimliligini ve salim 6zelliklerini gelistirdigini gostermistir. %3 bentonit yiiklii filmde %90 salim
degeri elde edilmistir.

Anahtar kelimeler: Bentonit, Fluorourasil, ilag Salimi, Kitosan, Nanokompozit film
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Leaf specific thionin gene Thi2.4 in Arabidopsis thaliana comprises of
potential of antimicrobial properties against pathogenic bacterial

and filamentous fungal pathogens
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Abstract

Thionin peptides are ubiquitous across many plant families. These peptides are present at a basal level
but when the plant is assaulted by pathogens specially which are host specific pathogens, these peptides
are activated as part of defense cascade of the host plant. We studied the function of At1g66100
(THI2.4). To evaluate the expression in different tissues, we used RT-PCR and promoter
At1g66100::GUS fusion lines. Three candidate lines were selected on the basis of gRT-PCR from 20
homozygous lines. These selected lines were infected by using infectious or virulent types of
Pseudomonas syringae pv tomato DC3000, Botrytis cinerea and the beet cyst nematode Heterodera
schachtii. The results of these tests showed significantly higher resistance of overexpression lines with
a strong expression. For in-vitro testing of THI2.4 peptide, cDNA sequence of Thi2.4 was cloned in the
pETtrx-1a vector and expression of target peptide was performed in the E. coli SHuffle strain C3030.
This vector-Shuffle strain combination produced a THI2.4 -Thioredoxin fusion protein (THI2.4-TRX)
in the cytoplasm with useful level. Recombinant fusion protein was isolated with affinity
chromatography and THI2.4 was cleaved off from the fusion protein with TEV protease. Later the pure
peptide was tested against a range of bacterial and fungal pathogens. Peptide was found potent in our
in-vitro trials against these pathogens. From the THI2.4::GUS lines and RT-PCR it was obvious that
this gene is expressed in vegetative as well as reproductive parts. This gene was also inducible by PST
DC3000. Resistance tests against PST DC3000 and the beet cyst nematode H. schachtii revealed
increased resistance which was correlated to the transcript level of overexpression lines. Our results
indicate a function of the Thi2.4 gene in the resistance of Arabidopsis against fungal and bacterial
pathogens. These results are similar to already characterized peptides.

Keywords: Heterodera schachtii, Plant disease resistance, Protein expression and purification,
Thioredoxin fusion protein, Thionin, Thi 2.4
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Su Kiitlelerinde Yiizey Sicakhi@inin Cok Banth Landsat Uydu

Goriintiileri Yardimiyla Belirlenmesi: Seyfe Golii Ornegi

Cansu YURTERIi*!?, Tiirker KURTTAS'®
'Hacettepe Universitesi, Miihendislik Fakiiltesi, Hidrojeoloji Miihendisligi, 06800, Ankara

Ozet

Seyfe Golii, Kirgehir il merkezinin 30 km dogusunda, denizden 1110 m yiikseklikte yer alan, ortalama
34 km? yiizey alanina sahip s1g bir goldiir. Seyfe Golii ve ¢evresinde 1960’1 yillardan giiniimiize kadar
yapilan cesitli miidahaleler sebebiyle (drenaj veya sulama kanallari, kuyular ile yeraltisuyu cekimi,
tarimsal faaliyetler, evsel atiklar vb.) goliin dogal isleyisi bozulmustur. Bu tiir etkiler ile g6l su kotundaki
degisimler sonucunda, g6l yiizey alaninda kiigiilme, hacimde azalma ve yiizey sicakliginda degisimler
gbzlenmistir. Bu ¢aligmada farkli yillara ait ¢ok bantli Landsat uydu goriintiileri kullanilarak Seyfe Golii
yiizey sicaklik dagiliminin mevsimsel olarak nasil degisim gosterdigi Cografi Bilgi Sistemleri (CBS)
ortaminda analiz edilmistir. Bu kapsamda ilk olarak uydu goriintiilerinden tiiretilen Modifiye Edilmis
Normalize Fark Su Indeksi (MNDWI) yéntemi kullanilarak farkli yillar icin gol yiizey alam
belirlenmistir. Sonrasinda ¢ok bantli uydu goriintiilerinin termal kizilotesi bandi kullanilarak su ylizey
alanlar1 maskelenmistir. Son asamada ise, termal bantlarin yansima degerleri kullanilarak gol alan1 i¢in
yiizey sicaklik dagilimi olusturulmustur. Bu kapsamda gol yiizey alaninin maksimum ve minimum
oldugu yillarda gdl yiizeyinin sicaklik dagiliminin mevsimsel degisimi haritalanmistir. 1990 yili Mayis
ayinda gol ylizey sicakligi 11.38-25.34°C arasinda degisirken, 1990 yili Eyliil ayinda ise 10.93-24.12°C
arasinda degismektedir. 2020 yil1 Mayis ayinda ise sicakliklar 16.31-34.06°C arasinda degisirken, 2020
yilit Eyliil ayinda 26.30-31.96°C arasinda degismektedir. Gol yiizey sicaklik dagilimi incelendiginde,
genellikle go6liin en derin yeri olan kuzey kesimlerinde daha diisiik sicakliklar gézlenirken, géliin orta
ve kiy1 kesimlerine dogru sicakligin arttig1 belirlenmistir. Bununla birlikte gegmisten giiniimiize gol
yiizey sicakliginin gerek iklimsel kosullar gerekse antropojenik faaliyetlerden etkilendigi goriilmektedir.

Anahtar kelimeler: Gol Yiizey Sicakligi, Landsat, MNDWI, Seyfe Go6lu, Termal Kizilotesi Bant
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Yarish Golii (Burdur) Yiizey Alam1 Degisiminin Cok Zamanh Landsat

Uydu Goriintiileri Kullanilarak Saptanmasi
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Ozet

Calisma alan1 olan Yarigh Golii, Burdur ili Yesilova ilgesinin 20 km kuzeybatisindaki Yarish
yerlesiminde ¢okiintii bir alanda yer almaktadir. Salda ve Burdur gélleri arasinda yer alan Yarislt Golii
tektonik kdkenli, sular alkali olan s1g bir goldiir. G6l alani siirekli veya mevsimsel akarsular, kaynaklar
ve gOl havzasina diisen yagislarla beslenmektedir. Goliin bosalimi ise herhangi bir disa akis
olmadigindan buharlagsma ile gergeklesmektedir. GOl ve gevresi ¢esitli kus tiirleri i¢cin konaklama yeri
olup 2016 y1l1 itibariyle Ulusal Oneme Sahip Sulak Alan olarak belirlenmistir. Son yillarda iklimsel ve
antropojenik etkiler nedeniyle gol ylizey alaninda degisimlerin gerceklestigi gdzlenmektedir. Bu
calismada ¢ok zamanli Landsat uydu goriintiileri kullanilarak Yarigh Golii yiizey alaninin yillara gore
degisiminin Uzaktan Algilama (UA) ve Cografi Bilgi Sistemleri (CBS) teknikleri kullanilarak
incelenmesi amaglanmigtir. Buna gére 1985-2020 yillar1 arasindaki algilanmis ¢ok zamanli uydu
goriintiileri (Landsat 5 TM, Landsat 8 OLI/TIRS) kullanilmistir. Bu kapsamda gol alanmin her bes
yildaki degisimi i¢in bir uydu goriintiisii se¢ilmis ve tiim goériintiiler yilin ayn1 donemine gelecek sekilde
belirlenmis ve islenmistir. Geometrik, radyometrik ve atmosferik diizeltmesi yapilmig goriintiiler, sulak
alanlarda ve gollerde yaygin bir sekilde kullanilan Modifiye Edilmis Normalize Fark Su Indeksi
(MNDWTI) yontemi ile Cografi Bilgi Sistemleri (CBS) ortaminda analiz edilmistir. Sonrasinda Yarigh
Goli su kiitlesinin kapladigi alan yillara gore belirlenmis ve gol ylizey alanindaki degisimler
hesaplanmigtir. MNDWTI analiz sonuglarina goére maksimum gol yiizey alani1 1985 yili Eylil ayinda
16.55 km? olarak hesaplanmistir. Minimum gol alani ise 2020 yili Eyliil ayinda 1.33 km? olarak
hesaplanmistir. Uygulanan yontemler ile gecmisten giiniimiize gol yiizey alaninda % 91.96 oraninda
azalmanin gergeklestigi belirlenmistir.

Anahtar kelimeler: Gol Yiizey Alan1 Degisimi, Landsat, Modifiye Edilmis Normalize Fark Su Indeksi,
Uzaktan Algilama, Yarigsh Golii
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Stable Isotope Studies of the Fe-skarn deposit Related to the
Behrekdag Pluton (Kirikkale, Central Anatolia)
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Abstract

Following the northward subduction of the northern branch of Neo-Tethyan Ocean and collision of the
Anatolide-Tauride Blocks, different type of plutonic rocks (passing from peraluminus to metaluminus
and alkaline) were formed in the Central Anatolia. Results of studies on the petrogenesis of magmatic
and hydrothermal events in this region showed that the Pb-Zn, Fe-W-Fe-skarn and porphyry Mo-Cu
deposits developed related to the peraluminous and metaluminous composition rocks. Behrekdag
Pluton, one of these plutonic rocks has peraluminous and metaluminous composition. Previous studies
have shown that Keskin Pb-Zn skarn and Baliseyh Mo-Cu porphyry mineralizations are genetically
related to the Behrekdag Pluto.

The Gilkonak Fe-skarn deposit is located approximately 15 km south of Keskin. Iron deposit is
developed at contact between Upper Cretaceous Behrekdag Pluto and Paleozoic Bozgaldag Marble.
According to mineral paragenesis in the deposit four main stages are identified. The first stage is
characterized by potassic-calcic (K-feldspar + epidote * plagioclase + quartz) alterations. In the second
(prograde) stage, pyroxene and garnet are formed. Third (retrograde) stage contains epidote, actinolite,
magnetite, calcite, quartz, chlorite, pyrite and chalcopyrite. The final stage is characterized by quartz-
carbonate veins that cut the alteration zones and supergene products.

At the skarn contact, §*3C and %0 ratios of the calcites in Bozgaldag Marble vary between 1.11 and
2.13%o (VPDB) and 12.11 and 19.84 %o (VSMOW), respectively. In the retrograde stage of skarn
calcites the ranges are from §'*C:-7.08 t0 -1.58%o and 5'20: 9.70 to 18.92%o and in the last stage 5'°C: -
7.27 10 -10.04%o and 8'80: 20.95 to 22.53%o. Depletion of 3*3C — 80 in calcites in the retrograde stage
is attributed to magmatic fluid-rock interaction and mixing with low temperature metasomatic fluids. In
the last stage, organic matter contribution is evident.

Key words: Behrekdag Pluto, Fe-skarn deposit, carbon isotope, Central Anatolia.
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Kuzeydogu Pontidlerin Giineyinde (Kaban-Olur-Erzurum) Bres yan
Kayach Kaban Cu —Mo- Au- Ag —Zn- Pb Polimetal Maden

Yatagimin Anatomik Ozellikleri

Mehmet ASLAN?, Ismail IZCI? Sema AKYUREKS?, ibrahim DALYAN?, Hamit INAN?,

Ekrem OZCAN?, Serkan OZKUMUS! ve Ismet CENGIZ*
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4Demir Export Genel Miidiirliigii Ankara-Turkiye

Inceleme alam Kuzeydogu Pontidlerin giineyinde, Erzurum ili Olur ilgesinin 9 km giineydogusunda ve
kaban koyliniin 1.5 km batisinda yer alir. Calisma alaninin i¢inde bulundugu bolgede yaklasik KD-GB
gidisli yapisal hatlarla yan yana ve iist iiste gelen ve Ust Paleosen’e kadar devamlilik sunan, Jura-Kretase
yaslt cesitli istifler gozlenir. Kuzeyde Hopa ve giineyde Oltu kesiti boyunca, dort ana zon olarak
gruplandirilan bu istifler, kuzeyden gilineye dogru Hopa-Borcka zonu, Artvin-Yusufeli zonu, Olur-
Tortum zonu ve Erzurum-Kars Ofiyolit Zonu olarak adlandirilmistir. Kaban cevherlesmesi, Olur-
Tortum zonu i¢inde yer alan Olur Birligine ait kayaclar icinde gzlenir. Olur Birligi, altta Liyas-Dogger
yash andezitik-bazaltik lav ve piroklastiklerden olusmus Oltucay1 volkanitleri, yanalda dasitik lav ve
piroklastikler olusan Kaban Dasiti ile temsil edilir. Bu birimlerin iistiine uyumsuzlukla gelen malm yash
tiirbiditik karekterli ¢cokellerden olusan Olurdere Formasyonu, bu formasyonun iistiine ise Berriyasiyen-
Apsiyen yasgh pelajik yar1 pelajik kiregtaglarindan olusan Soguk¢am Formasyonu goriiliir. Bu istifleri
Erken Eosen Oncesi porfirik dokulu dasit-riyodasidik sokulum yapmis Coskunlar Dasiti keser. Kaban
cevherlesmesi Jura yash dasitik kayaglar (Kaban Dasiti) ile bunlar1 6rten Ust Jura- Alt Kretase yash
sedimanter birimlerin (Olurdere Formasyonu) dokanagina sokulum yapan Erken Eosen yasli Coskunlar
Dasitinde iist kesiminde geligsmistir. D-B dogrultusunda 300 m uzanim ve 100 m genislik sunan porfirik
dokulu Coskunlar Dasiti yiizeyde gossan olarak tanimlanabilecek bir demirsapka ve killesme, silislesme,
piritlesme ve baritlesme seklinde siddetli bir alterasyon gosterirler. Alterasyon iginde agsal kuvars
damar/damarciklari izlenir. Kuvars damarciklar1 gri beyaz renkli olup yer yer kalsedonik 6zelliklerde
de gozlenir. Ikincil jips olusumlari ise yaygin olarak izlenmektedir.

Inceleme alaninda Maden Tetkik ve Arama Genel Miidiirliigii tarafindan 2018 ve 2021 yillar1 arasinda
40 lokasyonda toplam 17939 metre sondajli arama ¢aligmalar1 yapilmis ve degisik kalinliklarda cevherli
zonlar kesilmistir. Kimyasal analizlerde, maksimum % 10 Cu, %18 Zn, % 4.4 Mo, 1.65 gr/t Au, 376
gr/t Ag, ve % 8.9 Pb, degerleri saptanmistir. Cevherlesme Olurdere Formasyonunun alt kesimi ile
Coskunlar Dasitinin iist kesmine olusmus olup, yer yer 50 cm ye varan kalinlikta masif gériiniimlii ama
¢ogunluk ile 90 metreye kadar varan kalinlikta bresik tipte olup bresler monojeniktir.

Kaban Cu-Mo-Au-Ag-Zn ve Pb cevherlesmesi, cevher yan kayag iliskisi, alterasyon ve cevher
Ozelikleri, cevher parajenezi, tonaj ve tenor iliskisi agisindan ve sondajlarda elde edilen bulgular
1s1ginda Kuzeydogu Pontidlerin giineyinde ilk kez kesfedilen yapisal kontrollii bres yan kayacli (Breccia
hosted) polimetal maden yatagidir.

Anahtar kelimeler: Breccia Hosted, Kuzeydogu Pontidler, Olur-Tortum Zonu

Katki Belirtme: Bu ¢alisma MTA Genel Midiirliigliniin Metalik Madenler Projeleri kapsaminda
Erzurum Bayburt Erzincan Polimetal Maden Aramalar1 Projesi Baskanligi is programi kapsaminda
yiirttilmistiir.
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Baskoy-Moryayla (Ispir-Erzurum) Cu-Mo Cevherlesmelerinin
Jeolojik Ozellikleri
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Inceleme alanlar1 Erzurum Ili, Ispir ilgesinin 15 km kuzeyinde yer almaktadir. Calisma alanlarmin yakin
cevresinde; jura Oncesi temele ait metamorfikler ile Giimiishane Granitoidi, yaninda Jura yash
Hamurkesen Formasyonu, Kretase yasli Catak Formasyonu, Kretase- Paleosen yasli Kackar Granitoyidi
I ve daha geng birimlerden Eosen yasli Kabakdy Formasyonu ve Kagkar Granitoidi II” gbzlenir. Bagkdy
ve Moryayla koylerinin de i¢inde bulundugu Dogu Karadeniz Bolgesi’nin dogu kesiminde yer alan
Kackar Daglar1, Dogu Pontid kuzey zonu iginde granotoidlerin en iyi mostra verdigi alanlar1 tegkil eder.
Inceleme alanlarinda, Kretase yashi Kackar Granotoidi I’in giiney kenarma, Coruh nehrinin kuzeyine
sokulum yapmis Eosen yashi Kackar Granotoidi II’ den tiiremis porfiri dokulu kayaglar hidrotermal
siiregler sonucunda, alterasyona ugramislar ve cevherlesmislerdir. Killesme, piritlesme ve piritten
doniigen hematit ve limonitlesmeler ylizeyde gozlemlenen en yaygin altesyon mineralleridir. Silislesme,
serizitlesme, kloritlesme, epidotlasma ve karbonatlagsmalar sahada gozenen diger alterasyon
partnerleridir. MTA tarafindan g¢aligma alanlarinda yapilan maden jeolojisi ve sondajli aramalar
sonucunda, alterasyona ugramis porfirik dokulu granotoyitik kayaclarda (genelikle monzonitik
bilesimli) saginimli ve damar/damarcik seklinde kalkopirit ve molibden cevherlesmeleri izlenmistir.
Calismalarda damar tipleri ayirtlanmis ve 6zlellikleri belirlenmistir. 2017-2019 yillart arasinda, Bagkdy
sahasinda 24 lokasyonda, toplam 12.714,10 metre, Moryayla sahasinda 14 lokasyonda, toplam 6.938,95
m sondaj ¢aligmasi yapilarak cevherlesmelerin ekonomik boyutu ortaya konmustur. Sondajlarda alinan
orneklerin Kimyasal analizlerinde, moryayla sahasinda maksimum 0,625 gr/ton Au, %1,8 Cu ve % 0,8
Mo, Baskdy sahasinda % 0,7 Cu, % 0,3 Mo, % 1,8 Zn ve 1 gr/ton Au degerleri saptanmistir. Calisma
sahalarindaki yan kayag cevher iliskisi, alterasyon ve alterasyon partnerleri, cevher 6zellikleri cevher
parajenezi ve kimyasal analizlerin 1518inda Coruh havzasinin kuzeyinde Baskdy ve Moryayla Sahalari
litaratiirde porfiri tip bakir molibden cevherlesmelerine benzerlik gostermektedir.

Anahtar kelimeler: Coruh havzasi, Kuzeydogu Pontidler, Porfiri tip cevherlesme

Katki Belirtme: Bu c¢alisma MTA Genel Midiirliigiiniin Metalik Madenler Projeleri kapsaminda
Erzurum Bayburt Erzincan Polimetal Maden Aramalar1 Projesi Bagkanligi is programi kapsaminda
yiiritilmistiir.
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Coruh Havzasinda Damar Tipi Au Ag Cu-Zn Pb Cevherlesmelerine
Benzerlik Gosteren Kirazli-Ulubel-Dodovi tepe (Ispir-Pazaryolu-

Erzurum) Sahalarinin Jeolojik Ozellikleri

Mehmet ASLAN?, Ismail IZCI? Sema AKYUREKS?, ibrahim DALYAN?,

Hamit INAN? ve Ekrem OZCAN!
Y MTA Genel Miidiirliigii Maden Etiit ve Arama Dairesi Sogiitozii/Ankara-Turkiye
(mehmetaslan@mta.gov.tr)
2MTA Genel Miidiirligii Orta Anadolu IV Bélge Miidiirliigii-Malatya-Turkiye
SMTA Genel Miidiirligii Dogu Karadeniz Bolge Miidiirligii-Trabzon-TUrkiye

Calisma alanlarindan Kirazli ve Ulubel sahalar1 Erzurum ili, Ispir ilgesinin 11 km giineybatisinda,
Dodovi tepe ise Erzurum ili, Pazaryolu ilgesinin 12,5 km kuzeybatisinda yer almaktadir. Calisma
alanlarin yakin cevresinde gozlenen birimler; Paleozoik yasli Glimiishane Granitoidi, Jura yash
Hamurkesen Formasyonu, Kretase yagli Catak Formasyonu, Kretase- Paleosen yash Kagkar Granitoyidi
I ve daha geng birimlerden Eosen yasli Kabakdy Formasyonu ve Kackar Granitoidi II’dir. Kirazli,
Ulubel ve Dodovi tepe sahalarinin i¢inde bulundugu; Eosen yash Kabakdy Formasyonu genelde
andezit-bazalt lav ve piroklastlardan olusan birim kumtasi-kumlu kiregtasi-marn ara seviyeleri
icermektedir. Bu birime ait kayaclar genelde yogun hidrotermal alterasyona ugramistir. Gozlenen
alterasyonlar; silislesme, arjillesme, piritlesme, limonitlesme, hematitlesme, kloritlesme ve
epidotlasmadir. Sahalarda yapilan ¢aligmalar sonucu propilitik ve arjilik alterasyon alanlar1 goreceli
olarak ayirtlanmis ve kuzeybati-giineydogu uzanimli 0,50 m’den 5 m’ye kadar degisen boyutta siyah
kuvars ve silislesmis damarlar goriilmiistiir. Cevherlesme ile iliskili olarak; en distan ice dogru yer yer
killi epidot, klorit, kalsit ve limonit-hematitli silis damar-damarcikli pirit, pirit alterasyonlu propilitik
zon, yogun killi, yer yer limonit-hematitli, koyu gri renkli dissemine pirit + kalkopiritli, galenit, sfalerit,
malahit, silis - karbonat damar-damarciklarinin gozlendigi Arjilik zon izlenmektedir. MTA Genel
Miidiirliigii tarafindan ylizey boyutlari belirlenen damar tip Cu-Mo cevherlesmesinin derinlik boyutunun
kontrolii i¢in Kirazli, Ulubel ve Dodovi tepe sahalarinda 2016-2020 yillart arasinda, Kirazli sahasinda
106 lokasyonda, toplam 21.192,10 metre, Ulubel sahasinda sahasinda 118 lokasyonda, toplam
39.769,10 metre ve Dodovi tepe sahasinda 63 lokasyonda, toplam 16.779,10 metre sondaj ¢alismasi
yapilarak belirlenmistir. Sondajlarda alinan 6rneklerin jeokimyasal analizlerinde, Kirazli sahasinda
maksimum ; 1 gr/ton Au, % 4,5 Cu, % 6,7 Pb ve % 32 Zn, Ulubel sahasinda; 1,5 gr/ton Au, % 2,4
Cu, % 7,6 Zn ve % 4,1 Pb ve Dodovi sahasinda; 59 gr/ton Au, % 4 Cu, % 0,6 Agve % 5 Zn degerleri
elde edilmistir. Cevherlesmeler sacinimli ve stokvork seklinde gozlenmistir. Calisma sahalarindaki
alterasyon, cevher 6zellikleri ve parajenezi Coruh havzasinin kuzeyinde Kirazli, Ulubel ve Dodovi tepe
Sahalar1 damar tip cevherlesmelerin 6zelliklerini tagimaktadirlar.

Anahtar kelimeler: Coruh Havzasi, Damar Tip Cevherlesme, Dodovi Tepe, Kirazli, Kuzeydogu
Pontidler, Ulubel

Katki Belirtme: Bu calisma MTA Genel Midiirliigiiniin Metalik Madenler Projeleri kapsaminda
Erzurum Bayburt Erzincan Polimetal Maden Aramalar1 Projesi Baskanligi is programi kapsaminda
yiirttilmistiir.
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Tectonic Setting and Structural Controls of the Attepe Iron Deposits

of Eastern Taurides, Turkey

Serdar KESKIN*'2 and Taner UNLU?
1General Directorate of Mineral Research and Exploration (MTA), Eastern Black Sea District Office, 61010, Trabzon,

Turkey
2Ankara University, Department of Geology, 06830, Ankara, Turkey

Abstract

This study aims to determine the tectonic setting and structural controls of Attepe iron deposits, located
on the western part of Eastern Taurides. The iron mineralizations can be usually seen as sedimentary
pyrite and siderite in Precambrian aged outcrops (1), hydrothermal-fill type between Lower Cambrian
aged quartzite and Middle-Late Cambrian aged limestones (2), hydrothermal-metasomatic hematite,
siderite, ankerite and supergene goethite-limonite in Middle-Late Cambrian aged limestones (3),
hydrothermal siderite and hematite in Ordovician aged shale and calcschist lens (4), breccia ores in Jura-
Cretaceous aged metaconglomerates. The primary ore is the syn-sedimentary/volcano-sedimantary
siderite (FeCOs) mineralization comformable with bitumen-shale and volcanic rocks in Precambrian-
aged Emirgazi Formation. Hydrothermal-metasomatic and hydrothermal-fill type hematite, siderite,
goethite and limonite ore mineralizations are the late-stage and supergene iron deposits mined today.
The latest goethite precipitation constrains the onset of aridification across the region to sometime in the
last million years. The clear evidence for regional and global cooling implies that changing climate
rather than surface uplift was the main driver of aridification. Principal stres axes indicate that the NNW-
SSE compressional regime caused current syn-and post-mineralized faults. The late-stage formation of
iron deposits, such as hematite and goethite, are related to these fault systems (faults developed after
primary siderite deposits) transporting Fe-bearing fluids from Precambrian-Early Cambrian aged
primary siderite deposits in deep level. Fluid inclusion studies show that the meteoric fluids migrating
in the post-mineralized fault zones, interacted with the ascending systems that transport older metals
occurences. These faults give rise to ore bodies shaping in current positions.

Key Words: Attepe, Eastern Taurides, Iron Ore, Supergene, Tectonic
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Aksaray Ili 5 ve 6 Nolu Yagmursuyu Drenaj Bolgelerinin Jeoteknik

Ozelliklerinin Incelenmesi

Berker GOKTAS'?, Dog. Dr. Mustafa Murat KAVURMACI2P
Ydksaray Belediyesi Su ve Kanalizasyon Miidiirliigii 68100, Aksaray

2 Aksaray Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 68100, Aksaray

Ozet

Bu c¢alisma kapsaminda, Aksaray iline ait 5 ve 6 numarali yagmursuyu toplama bolgelerinin zemin
ozellikleri 102 adet arastirma sondajindan elde edilen jeoteknik ve hidrojeolojik veriler kullanilarak
incelenmistir. Inceleme alani siirlar1 igerisinde gdzlenen jeolojik birimler aliivyon ve aliivyon konisidir.
Zemin genel olarak 10 metre derinlige kadar, kahverengi - gri rengin egemenliginde, agirlikli olarak kil,
kumlu-siltli kil, Killi-siltli ince kum, killi kumlu silt, ¢akilli kum ve gakillardan olusan heterojen bir
profil gosterir. Ince taneli zeminlerin oram % 88, iri taneli zeminlerin orani ise % 12’dir. Bélgede ince
taneli zeminler genel olarak diisiik plastisiteli kil (CL) tiirii zemin &zelligi gosterir. Ince taneli zeminlerin
% 94’{i aktif olmayan, orta sikisabilir kil &zelligindedir. ince taneli zeminlerin % 80’i orta sisme
potansiyeline sahiptir. Terzaghi ve Tiirkiye Bina Deprem Yonetmeligi (TBDY) yontemlerine gore
hesaplanan ortalama nihai tasima giicii degerleri siras1 ile 1,10 kg/cm? ve 2,17 kg/cm?’dir. Zeminlerin
bazi fiziksel 6zelliklerinin ortalama degerleri; dogal birim hacim agirhigi 1,9 gr/cm®, dogal su muhtevasi
% 22, likit limit % 43,4, plastik limit % 20,9 ve plastisite indeksi % 22,4 olarak hesaplanmustir.

26 arastirma kuyusundan alinan su Ornekleri {izerinde gerceklestirilen su kimyasi analiz sonuglarina
gore, yeralt1 sularinin ortalama karbondioksit, amonyum, magnezyum ve siilfat degerleri siras ile 33,2,
0,64, 80,4 ve 372,9 mg/L olarak 6l¢iilmiistiir. CO- igerikleri agisindan yeralt1 sularinin % 27’si, binalarin
temelinde bulunan beton ve donatilar icin kuvvetli korozif etkinlik derecesine sahiptir. Bu oran SO4
konsantrasyonu i¢in %19 olarak hesaplanmigtir. Zemin ve hidrojeolojik ozelliklere ait tematik
haritalarimin hazirlanmasinda Kriging interpolasyon yontemi kullanilmistir. Hidrojeolojik ve zemin
ozellikleri acisindan yiiksek risk igeren alanlar inceleme alaninin kuzeydogu ve giiney bolgelerinde
konumlanmustir.

Anahtar kelimeler: Aksaray, Yagmursuyu Kollektdr Hatti, Zemin Ozellikleri, Yeralti Suyu, Korozif
Etkinlik
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Geology, Geochemistry, and Alteration Model of the Yanikh
Epithermal Prospect, Artvin District, Eastern Pontides, NE
Turkey

Safak Utku SONMEZ?!, Robert MORITZ !, Umit AYDIN?, Serdar KESKIN?, Francois
TURLIN!

!Department of Earth Sciences, University of Geneva, Rue des Maraichers 13, 1205 Geneva, Switzerland
2General Directorate of Mineral Research and Exploration of Turkey, Department of Mineral Research and Exploration,
Ankara 06520, Turkey

The western Tethyan Metallogenic Belt hosts different types of magmatic-hydrothermal deposits,
including porphyry Cu, epithermal, skarn and volcanogenic-hosted massive sulfide (VHMS). Eastern
Pontides (NE Turkey) is one of the most significant regions of this belt and are the result of voluminous
magmatism starting in the (Jurassic)-Cretaceous and continuing to the Miocene.

The Yanikli prospect is one of the major target areas in the Artvin province within the Eastern Pontides,
Turkey. It has been interpreted as an epithermal or VHMS ore deposit type. The prospect has been
explored by the MTA since 2018. The present study aims at constraining the spatial distribution and the
timing and of alteration pattern and the different metal associations. The area was mapped and samples
were collected from the main volcanic/volcaniclastic and intrusive rocks, together with the different
hydrothermal alteration types. The samples have been analyzed for geochemical purpose. The
composition and temporal relationships between alteration minerals were determined using the
Terraspec HALO mineral spectrometer.

The rock types at the Yanikli prospect include, 1) intermediate and subsidiary mafic porphyritic-textured
volcanic rocks, 2) felsic porphyritic-textured and flow banded rocks, and 3) intermediate volcaniclastic
rocks. In addition to these units, mafic to intermediate dikes were identified.

The TerraSpec measurement yielded three main alteration zones, named argillic, propylitic and phyllic.
They can be subdivided into different mineral assemblages and alteration intensities.

Preliminary results show that there are two main metallogenic stages. The first stage is a Cu-rich metal
zone hosted by a predominantly propylitic alteration, which also includes a Pb-Zn mineralization. The
second phase is enriched in Zn and Pb and is related to the sericitic alteration. Gold mineralization is
mainly associated with the second stage, which also contains weak, subsidiary Cu assemblages.

Keywords: Epithermal, VHMS, Gold and Base Metal, Yanikli, Artvin, Turkey
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Darica Epitermal Cevherlesmesinin Mineralojik ve Jeokimyasal

Ozellikleri (Bayburt, Dogu Pontidler)

Duran Muhsin UZUNOZ*!2, Ayse ORHAN?"
LErdemir Madencilik San. Ve Tic. A.S., Ciirek Yolu 5. Km, Divrigi, 58330, Sivas

2Nevsehir Hact Bektas Veli Universitesi, Miihendislik ve Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii, 50300,
Nevsehir

Ozet

Darica Pb-Zn-(Ag) cevherlesmesi, Dogu Pontidlerin Giiney Zonunda ve Bayburt’un yaklasik 38 km
kuzeybatisinda yer alir. Cevherlesmeye ev sahipligi yapan Orta-Ge¢ Eosen yasli volkanik kayaglar
bazalt, bazaltik andezit ve andezit bilesimindedir. Volkanik kayaclar1 kesen Ge¢ Eosen yasl Kackar
Plutonu Il ise kuvars-monzonit ve monzonit bilesimindedir. Mineralizasyon ve alterasyon zonlar1 Orta-
Geg Eosen yagh andezit ve piroklastik kayaglar igerisinde KB-GD ve KD-GB dogrultulu kirik hatlar
boyunca gelismistir. Bolgede hidrotermal ¢ozeltilerin islevi sonucu yan kayagta propilitik (klorit, epidot,
kalsit, pirit), serizitik (serizit, kuvars, pirit) ve arjillik (kuvars, illit, kaolinit) alterasyon urunleri
gelismistir. Cevherlesmenin mineral parajenezi sfalerit, galen, pirit ve tennantitten olusur. Kuvars ve
barit gang mineralleridir. Kuvarslarda, mikrokristalin mozaik, bosluklari ¢izgi sekilli dolduran kristaller
ve kolloform banth gibi farkli dokular tespit edilmistir.

Silislesmis zonda travers boyunca alinmig 6rneklerin jeokimyasal analizleri sonucunda Pb, Zn, Cu, Ag,
As ve Sb bolluklar yiiksek belirlenmistir. Stvi kapanim ¢alismalar1 cevherlesmenin diisiik sicaklik
(193-235 °C) ve tuzluluktaki (%2.1-4.8 NaCl esdegeri) akiskanlarla gelistigini gostermistir. Otektik
sicaklik (-57.7 ila -54.3 °C) degerleri akigkanlarin NaCl ve CaCl; tuzlari igerdigini gosterir. Tiim bu
veriler notr-pH termal sularin etkinligine isaret eder. Bu verilerin diisiik stilfidasyonlu bir epitermal
sistemi karakterize ettigi sOylenebilir.

Anahtar kelimeler: Bayburt, Darica, Dogu Pontidler, Epitermal cevherlesme.
Katki belirtme: Bu calisma birinci yazarin yiiksek lisans tezinden hazirlanmistir. Yiiksek lisans tezi

MTA Genel Midiirliigi Maden Etiit ve Arama Dairesi Bagkanligi ve Nevsehir Haci Bektas Veli
Universitesi Bilimsel Arastirma Projeleri Birimi (NEUABAP20F6) tarafindan desteklenmistir.
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Field and Petrographic Features of the Aksar Granitoid in the Eastern
Pontides (Bayburt, NE-Turkey): Preliminary Results

Mehmet Ali GUCER*'2, Okay CIMEN?®, Ferkan SIPAHI'®, Enver AKARYALI¢
YGiimiishane University, Engineering and Natural Sciences Faculty, Department of Geological Engineering, 29100,

Giimiishane
2Rare Earth Elements Application and Research Center, Munzur University, Tunceli, Turkey

Abstract

The Eastern Pontides (NE Turkey) is a significant region in terms of containing different igneous rocks.
Particularly Carboniferous plutons are widely observed in the southern part of the Eastern Pontides in
larger outcrops and more commonly. This study aimed to investigate the mineralogical and
petrographical features of the Aksar Granitoid in the Bayburt area. The Carboniferous Aksar Granitoid,
which includes an area of approximately 25 km?, represents the pre-Jurassic basement in the study area
and is unconformably overlain by Early-Middle Jurassic volcanoclastic and volcanic rocks and Late
Jurassic-Early Cretaceous limestones. They are most easily characterized as pinky light-colored, and
coarse-grained, containing a lesser amount of mafic magmatic enclaves (MMEs) and mafic minerals.
Aksar Granitoid mainly consists of granite/granite porphyry and aplite (microgranite), to a lesser extent
granodiorite and quartz microdiorite rocks. Granitic rocks mainly consist of alkali feldspar (orthoclase),
plagioclase feldspar, quartz, biotite, amphibole (hornblende), opaque minerals together with accessory
apatite and zircon, as having euhedral and anhedral granular/microgranular textures. Poikilitic,
myrmekitic and micrographic textures are also observed in some samples. Besides, some granodiorite
and microdiorite samples exhibit intergranular texture in which the angular interstices between feldspar
grains are occupied by grains of ferromagnesium minerals such as biotite and amphibole. According to
the petrographical characteristics, disequilibrium textures have been recorded in the rocks indicating
magma mixing processes. Consequently, the Aksar Granitoid rocks were produced by mixing
lithospheric mantle and middle-lower crust-derived melts due to partial melting.

Keywords: Aksar (Bayburt), Carboniferous, Eastern Pontides, Granitoid, Petrography

o This study has been supported by Giimiishane University Scientific Research Projects Coordination
Department. Project Number: 19.F5114.01.04
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Mineralogy, Petrography and Geochemical Characteristics of the

Eocene Dagdibi Granitoid in the Eastern Pontides (Giimiishane,

NE Turkey)
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2Korea Basic Science Institute, Chungbuk, Korea
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Abstract

The Eastern Black Sea Region is a significant area containing various sizes of intrusive rocks formed in
the age range over the Permo-Carboniferous period to the Eocene epoch. In the Dagdibi (Torul,
Gilimiigshane) and its surrounding areas, Eocene plutonic rocks cut across Late Cretaceous basalt,
andesite, dacite, and pyroclasts. These rocks are mainly composed of quartz diorite, and to a lesser
extent, granite and granodiorite rocks and contain mafic magmatic enclaves (MMES). Granitic rocks are
mainly composed of K-feldspar (AnposAbe.16Orsa0s), plagioclase (Aniosz), quartz, Mg-
hornblende/actinolite (Mg#: 0.56-0.86), Fe-Ti oxide (mostly magnetite and ilmenite), lesser amounts of
biotite (Xanm: 0.4, Xpni: 0.6; Mg#: 0.51-0.61), and secondary chlorite and epidote minerals. The parental
magma of granitic rocks, which have a wide range of SiO; (52-72%) contents, has a high-K calc-alkaline
affinity with metaluminous character, and the rocks have been derived from an I-type source. Major and
trace element trends indicate that mineral fractionations play an essential role in the formation of rocks,
and tectonically they are similar to subduction-related post-collision volcanic arc granitoids. The
obtained petrochemical data indicate that fractional crystallization and magma mixing processes play
an essential role in the formation of granites and show that the presence of assimilation/contamination
of magma by crustal rocks. In addition to this, the petrological properties of the Dagdibi Granitoid
suggest that the parental magma of the studied rocks is formed by the interaction of basic meta-magmatic
lower crust rocks (amphibolitic) and lithospheric mantle components as a result of partial melting.

Keywords: Dagdibi, Eastern Black Sea, Eocene, Geochemistry, Granitoid, Petrography

o This study has been supported by Giimiishane University Scientific Research Projects Coordination
Department. Project Numbers: 19.F5114.01.03 and 19.F5114.07.04
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Abstract

The initiation of subduction at ~3.0-2.8 Ga allowed the recycling of the continental crust and a change
of composition from mafic in the early-Earth to felsic. Juvenile crust was then progressively added to
continents. Its composition is a combination of mantle and older crustal components. Metal inputs and
concentrations derive from the same processes, especially base and precious metals, e.g. Cu and Au,
which can be both concentrated up to economic grades in porphyry and epithermal deposits in
subduction- and post-collision arc settings.

We propose to decipher the role of successive recycling and continental crust growth cycles controlling
metal endowment and fertility during arc construction and post-collisional evolution. We focus on the
Eastern Pontides, NE Turkey. They are part of the Tethyan orogenic belt and recorded successive
subduction and post-collision crustal recycling events during ~500 m.y. It hosts abundant Cu(-Mo)
porphyry and Au and base metal epithermal deposits, mostly related to the latest stages of arc
construction (Late Cretaceous-Cenozoic). The protracted tectono-magmatic evolution and spatio-
temporal association with metal deposits raise several questions on the origin of the metal endowment.
Does the early sterile vs. recent fertile character of the Eastern Pontides reflect unfavourable physico-
chemical conditions and/or a lack of or negligible metal enrichment in the sub-continental lithospheric
mantle during crustal growth and arc evolution prior to the Late Cretaceous? Our ongoing study uses
zircon U-Pb-Hf-O-trace element data of granitoids of the Eastern Pontides, which are associated with
successive subduction and post-collision events, to investigate these questions. They will allow us to
decipher the relative sources of the granitoids, their nature, age and potential contaminations through
time. We will also document the relative contributions of distinct crustal segments involved in the
genesis of ore deposits of the study area.

Keywords: Eastern Pontides, Crustal growth, Metal fertility, Metal endowment
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TORUL ve KURTUN (GUMUSHANE) ILCE MERKEZIi iCME
SULARININ FiZiKSEL Ve JEOKIMYASAL
OZELLIKLERININ INCELENMESI

Enver AKARYALI*1? Yasin MERDAN?P
LGiimiishanE Universitesi Miihendislik ve Doga Bilimleri Fakiiltesi Jeoloji Miihendisligi Boliimii, 29100, Giimiishane
2Giimiishane Belediyesi, 29100, Giimiishane

Abstract

Bu calismada Giimiishane Ili Torul-Kiirtiin Ilge merkezlerindeki igme sularmin katyon ve
anyon Olciimleri yani sira sularin pH, Elektriksel Iletkenlik (EI) ve sertlik (Fr°) gibi
fizikokimyasal parametreleri arastirtlmistir. Su  Orneklerinin pH degerleri  7.54-8.10,
iletkenlikleri 119.5-640.0 uS/cm ve sertlikleri (Fr®) 9.93-26.22 arasinda degismektedir. Analiz
edilen tiim su 6rneklerinde anyon ve katyonlarin konsantrasyonlarinin TS-266 ve Diinya Saglik
Orgiitii standartlarina gore kabul edilen sinirlart iginde kaldigi belirlenmistir. TS-266
standartina gore T2 (640 pS/cm), K9 (479 uS/cm) ve K11 (477 uS/cm) nolu drneklere ait Ei
degerleri harig diger tiim 6rneklerin Ei degerleri I. sinif su kalitesine isaret etmistir. Sularm;
normal kloriirlii ve oligokloriirlii sular, normal siilfath, oligosiilfatli ve siilfatl sular sinifina
girdigi belirlenmistir. Piper diyagramina gore sularin, bikarbonatli (HCOz~) ve kalsiyumlu (Ca),
diisiik siilfat ve kloriir (SO4~2+CI”) igeren kalsiyum magnezyumlu (Ca+Mg) karisik bilesimli
oldugu belirlenmistir. Kloroalkalin indeksi I ve kloroalkalin indeksi II’nin pozitif olarak
hesaplandig1 sularda Na* ve K* iyonlarmin kayaclarda yer alan Mg*? ve Ca*? iyonlar ile yer
degistirdigi tespit edilmistir. Sularda karbonat ayrigsmasinin, silikat ayrismasindan daha etkili
oldugu belirlenmistir. iz element analiz sonuglarma gére Co ve Pb hari¢ diger elementlerin
konsantrasyonlariin kabul edilen standartlar icinde yer aldig: tespit edilmistir. Elde edilen
veriler degerlendirildiginde, analiz edilen su 6rneklerinin igme suyu agisindan genel olarak iyi
siif sular kategorisinde yer aldig1 sonucuna varilmistir.

Anahtar Kelimeler: Elektriksel iletkenlik, Igme suyu, Giimiishane, pH, Sertlik

® Bu calisma, GUBAP2907 Lisansiisti Ogrenci Destek Programi kapsaminda Giimiishane
Universitesi BAP Koordinatorliigii 'nce desteklenmistir. Proje No: 19.F5114.07.01
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An Example of Low Grade Chromite Deposits in Aladag Ophiolite -
Grade, Tonnage and 3D Models (Adana, Southern Turkey)
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ABSTRACT

This study aims to reveal the low-grade chromite deposits in Aladag Ophiolite, outcropping out
along the Eastern Taurides. The Late Cretaceous Aladag Ophiolite is seen as an ophiolitic
melange-ophiolite series, composes of mantle peridotites (harzburgite and dunite), ultramafic
cumulate (dunite, wehrlite, pyroxenite), mafic cumulates (gabbros) and diabases in the region.
Chromite mineralization is seen as mostly disseminated, banded, nodular and rarely massive
chromite forms in the MTA licenced area. The chromite beddings found in the cumulate dunites
are in a NW-SE direction and are generally inclined to the SW at 60°-80° angles on the surface.
Approximately 13.858,30 meters of drilling studies were carried out in 58 different locations
by the MTA in order to investigate of depth continuation of this chromite mineralization. As a
result of drilling work, a 3-dimensional underground solid model of this mineralization weas
revealed. The orebody has a striking continuity of about 1165 m and a thickness of about 90-
100 m with calculated by 3D geological modelling. The plunge of this chromite ore body is 21
degrees in the 273 direction. While the ore is inclined towards the vertical on the surface, it has
a more horizontal position towards the depths. When drilling data and geochemical analyses
results are evaluated together, there are some alternative grade-tonnage distributions that there
are a total potential reserve of 10.937.786 tons with an average grade of 7.57% Cr,03 and
80.830.721 tons with an average 5,94% Cr,O3 that can be mined with open pit. As a result of
the full technological test work, a concentrate with 44.97% Cr,0O3 grade was obtained with an
overall yield of 80.14%. These low-grade chromite deposits in the study area, offer extremely
widespread outcrops in the region.

Key Words: Aladag, Chromite deposit, Eastern Taurides, Low-grade, Ophiolite
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Trace element composition of clinopyroxenes from the Kizildag
ophiolite (S-Turkey): implication for multi-stage fractional melting

in a SSZ setting
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Abstract

The Kizildag ophiolite (Turkey) in the eastern Mediterranean region is a remnant of the oceanic
lithosphere that was formed in Southern Tethys. We establish two types of mantle harzburgites
(impregnated and depleted), which are represented by distinct chemical and petrographic characteristics.
Spinel Cr# of both types of harzburgites have similar spinel Cr#, although the impregnated ones have
higher TiO2 (0.12-0.57 wt.%) compositions than depleted harzburgites (0.02-0.17 wt.%). The
peridotites show enrichments in LILE and LREE, which are attributed to the melt-mantle interaction
during detachment and subduction. Chondrite-normalized rare earth element (REE) patterns of
clinopyroxenes (cpx) from the depleted harzburgites show ultra depleted light REE (LREE) ([Lu/La]N
>10) compositions, and show similarities to the cpx from the oceanic peridotites of normal ridge
segments. Impregnated peridotites have higher cpx REE patterns ([Lu/La]N ~3). The cpxs are also
enriched in hydrophile elements (e.g. B, Li, U) and depleted in high field strength elements (HFSE e.g.
Zr, Nb and Ta). The spinel and cpx REE compositions suggest two melting process in garnet and spinel
stability fields. The heavy rare earth element (HREE) compositions of cpx, combined with the melting
models indicate a first-stage melting in presence of garnet (~5% for mantle transition zone dunites,
~10% for impregnated and depleted harzburgites) and a second-stage melting in spinel field (10% for
dunites, 5% for impregnated harzburgites and 10% for depleted harzburgites). These results are
consistent with a depletion trend which starts in a Mid-Ocean Ridge (MOR) setting. Impregnation and
melt-mantle interaction traces indicate a supra-subduction zone (SSZ) setting, where LREE and Ti-rich
melts and fluids interacted with previously depleted peridotites. Overall, the data show that the Kizildag
ophiolite possibly represents a multi-stage tectonic evolution in MOR and SSZ settings.

Keywords: Impregnated peridotite, Kizildag ophiolite, Melt-mantle interaction, Partial melting
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Central Anatolian Alkaline Igneous Rocks: Spreading and Their

Importance in the Region
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Abstract

The closure of Neotethys comprises a wide range of different magma nature starting from syn-collisional
alkaline, following post-collisional calc-alkaline through shoshonitic and to within plate silica under-
saturated alkaline magma in nature. The calc-alkaline magmatic rocks cover a wide exposure and mostly
surrounding the outer zone of Central Anatolia. The shoshonitic magmatic rocks mostly are in the
composition of monzonite and quartz monzonite and have transitional contact with the calc-alkaline
intrusives of Central Anatolia. The silica under-saturated alkaline intrusives mostly crop out at the inner
part with less exposure in Central Anatolia. The geological distribution, petrographical composition and
geochemical features of the alkaline intrusives have an important role in the explanation of the
tectonomagmatic evolution of the intrusives rocks of Central Anatolia. They are mainly in the
compositions of urtite, syenite, foid syenite, foid monzosyenite, foid monzonite, foid diorite porphyry,
foid monzogabbro, foid gabbro and phonolite in composition. Each rock has almost similar mineral
compositions with different mineral proportions.

The silica under-saturated alkaline rocks host the hydrothermal fluorite occurrences along the faulted
zone of the units. The units also have significant amounts of Rare Earth Elements (REE) with
comparison to another felsic intrusive of Central Anatolia. All the geological observations,
petrographical examinations and geochemical investigations reveal the silica under-saturated alkaline
felsic intrusives are related to the extensional and crustal thinning of Central Anatolia after the closure
of the Neotethys Ocean in the region.

Keywords: Alkaline Igneous Rocks, Central Anatolia, Feldispathoid, Fluorite, REE, Turkey
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Geological Characteristics and Classifications of VVolcanogenic Massive
Sulphide Mineralizations in the Central Pontides (Kastamonu,
Turkey)
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Abstract

Central Black Sea region is represented by the central part of Pontide Orogenic Belt which is a part of
Alpine-Himalayan system. Massive sulphide deposits in Central Black Sea region are located within
Cangaldag Metamorphics and Kiire Ophiolitic units. Cangaldag Complex is composed of metamorphic
equivalents of intermediate-felsic volcanics, clastics and mafic sills cutting cross those metaclastics.
These rocks were metamorphosed under greenschist facies conditions. Volcanogenic massive sulphides
associated with Cangaldag Metamorphics are mainly emplaced within two different host rocks; the
metamorphosed felsic volcanics (Sayyayla, Clnir VMS deposits) and metaclastics (Zeybek, Hanonl,
Sariseki VMS deposits). Massive sulphide mineralization (Kiire VMS deposit) which is associated with
Kire ophiolitic units are within tholeiitic basalts and black shales. Host-rock geochemical characteristics
and age findings from Central Pontide massive sulphide mineralizations indicate a Middle Jurassic aged
ensimatic arc-back arc system.

Central Pontide VMS mineralizations are Cu-dominant in terms of base metal contents and classified in
Cu-Zn group. Kire mineralization has high Co content whereas Sayyayla-Cinur mineralizations have
high grades of Au. However, Zeybek-Hanoéni-Sariseki mineralizations have lower grades of Cu
compared to others. On the other hand, if these ore formations are classified according to tectonic
environment that the host rocks formed; Kire VMS: Cyprus-type, Zeybek-Handnu-Sariseki VMS:
Besshi-type and Sayyayla-Clnlir VMS: Noranda-type. Additionally, Kiire mineralization is
mafic/mafic-siliciclastic type, Zeybek-Handnl-Sariseki mineralizations are mafic-siliciclastic and
Sayyayla-Cunir mineralizations are bimodal-mafic type VMS formations based on rock compositions
associated with their VMS mineralization in Central Pontides.

Keywords: Besshi-type, Kastamonu, Cyprus-type, Massive sulphide, Noranda-type
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Almus (Tokat) Bolgesindeki Eosen Yash Volkano-sedimanter Kayaclar
Icinde Gozlenen Damar Tipi Cu Cevherlesmesinin Mineralojik —

Kimyasal ve Kiikiirt Izotoplar1 Bilesimi Ozellikleri

Cihan YALCIN*!2 Mustafa KAYAZ2P, Muhittin KARAMAN?¢, Mustafa KUMRAL?¢
1Sanayi ve Teknoloji Bakanhgi, Sanayi Bélgeleri Genel Miidiirliigii, Diinya Bankas: Organize Sanayi Bélgeleri Proje
Uygulama Birimi, 06100, Ankara
2fstanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Béliimii, 34100, Istanbul

Ozet

Bu calisma Pontidler’in Sakarya Zonu’nda, Dogu-Orta Pontidlerin gegis bolgesinde Tokat ilinin Almus
bolgesinde godzlemlenen damar-tipi Cu cevherlesmesinin olusumunu ve kokenine dair yapilan
calismalar1 kapsamaktadir. Almus (TOKAT) ¢evresinde Tokat masifine ait metamorfik kayagclar ile
Bakimlidag kompleksine ait ofiyolitik kayaclar temeli olusturmaktadir. Bu temel iizerinde Eosen yagh
ise volkano-sedimanter kayaglar agisal uyumsuzlukla yer almaktadir. Bu volkaniklerin ¢arpigma sonrast
acilma tektonigi iligkili olarak gelistigi diisiiniilmektedir. Almus (Tokat) batisinda gozlenen Cu
cevherlesmesi Eosen yasl volkaniklerlerin igerisindeki fay zonlarindaki kuvars damarlar1 seklinde
geligsmistir. Damarlardan alinmig 6rneklerde; cevher minerali olarak bornit, kovellit, pirit, manyetit,
malakit ve azurit gozlenmistir. Bolgede daha oOnce isletme amaci ile acilmig 3 farkli galeri
bulunmaktadir. Galerilerde yiizeye yakin damarlarda malakit ve azurit yaygin gozlenirken daha
derinlerde okside olmamis cevher mineralleri gozlenmektedir. Cevher mikroskobisi incelemelerinde
pirit icerisinde manyetit kapanimlarinin yer aldigi ve bornit-kovellit doniisiimlerinin yaygin oldugu
belirlenmistir. Cevher damar1 ve yakinlarindan alinan 5 adet 6rnekten yapilan jeokimyasal analizler
sonucunda CuO degeri maksimum %23,02 degerine ulasirken Fe.Os degeri ise maksimum %22,09
degerine ulagmaktadir. Cevherlesme ile dogrudan iliskili 3 adet pirit érneginden yapilan §*S izotop
sonuglar 3,6-4,00 arasinda olup cevherlesmenin olusumunu saglayan kiikiirtiin magmatik kdkeni isaret
ettigini gostermektedir.

Anahtar kelimeler: Cevher Zonu, Eosen, Parajenez, Volkano-sedimanter kayaglar, , 5%S izotopu
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Bat1 Pontidler’de (Kuzuluk-Sakarya) Eosen yash Tiiflerde Gozlenen
Tektonik Kontrollii Cu-Zn Cevherlesmesine ait Ilksel Bulgular

Cihan YALCIN*!2 Mustafa KUMRAL?P
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Uygulama Birimi, 06100, Ankara
2fstanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Béliimii, 34100, Istanbul

Oz

Bu calisma Pontidler’in bati kesiminde, Armutlu-Almacik Blogu’nda yer alan, Sakarya’nin Kuzuluk
bolgesindeki tektonik kontrollii bakir cevherlesmeleri lizerinde yapilan ilksel verileri kapsamaktadir.
Bolgenin temelini Permiyen-Triyas yaslt Sultaniye Metamorfitleri olusturmaktadir. Bu temel iizerine
acisal uyumsuzlukla Ust Kretase yasl Abant formasyonu gelmektedir. Abant formasyonu iizerinde ise
yanal diigey gecisli Alt-Orta Eosen yasli Caycuma ve Yigilca formasyonlar1 gézlenir. Kuzuluk (Sakarya)
giineydogusunda gozlenen Cu cevherlesmesi Eosen yash Yigilca formasyonuna ait tiiflerde yer alir.
Epijenetik olusumlu cevherlesme tiifler igerisindeki egim atimli fay zonlarinda damar tipi seklinde
gozlenir. Cevher damarinin kalinlig1 yaklasik 1 metre olup uzunlugu 300 metre civarindadir. Cevher
damar1 K55D dogrultulu ve 20° ile giineydoguya dogru egimlidir. Cevher parajenezi pirit, kalkopirit,
bornit, sfalerit, gotitden olusmakta olup cevher mineralleri saginimhidir. Kuvars ve kalsit gang
mineralleridir. Jeokimyasal analizler sonucuna gore cevher 6rneklerin Fe-Os igerigi %14-24, SOz igerigi
%6-32 ve Al;Os igerigi %2-7 arasinda degismektedir. Bu 6rneklerin Cu igerigi 155-1700 ppm (ort. 1014
ppm), Zn igerigi ise 150-980 ppm (ort. 470 ppm) arasindadir. Cevher zonunda yan kayaclar da oldukca
altere olmustur. Hesaplanan klorit-karbonat-pirit indeksi (CCPI) degerleri; 99,81-100, (CIA) indeks
degerleri; 11,14- 45,14 ve alterasyon indeksi (Al) degerleri 4,96-26,81 arasindadir. Alterasyonlar genel
olarak kloritlesme ve karbonatlagsma seklindedir. Bélgedeki cevherlesmenin fay zonlarinda gozlenmesi
ve yan kayaclarin da oldukea altere olmasi cevherlesmede termal aktivite ve yapisal elamanlarin (fay)
etkili oldugunu gostermektedir.

Anahtar kelimeler: Armutlu-Almacik Zonu, Epijenetik Cu Cevherlesmesi, Jeokimya Yigilca
Formasyonu
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Soil Geochemistry Data of Karaburun Cu Mineralization

(Boyabat/Sinop/Turkey)
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Abstract

Central Pontides Structural Complex (CPSC) or Central Pontides Supercomplex (CPS) is located in
Central parts of Pontide Orogenic Belt (POB) which is part of Tethys Orogenic Belt that extends from
Carpathians to Indochina. Study area, located in Karaburun/Boyabat/Sinop, is associated with Jurassic
aged metaclastics in CPSC. Karaburun Cu mineralization is emplaced within the metamorphic units.
These units were metamorphosed under greenschist facies conditions and are composed of metamorphic
equivalents of deep marine sediments (phyllite) and subvolcanic mafic dyke/sills (epidote-chlorite
schist) cutting-cross them.

Geology and alteration maps together with stream sediment sampling in a 4,5 km? area have led us to
collect 2296 soil samples using grid systematics. The highest values from the soil geochemistry analyzes
are; Au: 2200 ppb, Cu: 7748 ppm, Zn: 1492 ppm and Pb: 401 ppm. These values and the ones lower
than detection limits (Au: <20 ppb, Cu<3 ppm, Pb<5 ppm, Zn<5 ppm) are not used for statistical analysis
and interpretations. The total number (n) and mean values (u) of each element used for interpretations
are; Au (n:135-u:86 ppb), Cu (n:2294-:177 ppm), Pb (n:1863-:21 ppm) and Zn (n:2294-u:88 ppm).
In the normal distribution (Gaussian distribution), which is one of the widely used application, p = 2c
confidence intervals have been determined. Thus, for %=95 confidence interval, Au: 20-282 ppb, Cu:
3-1044 ppm, Pb: 5-55 ppm and Zn:5-248 ppm intervals for precious and base metals were obtained.
Potential mineralization areas for Karaburun Cu mineralization have been determined using correlation
between the maps showing the areal distributions of soil geochemistry anomalies and geological,
alteration and mineralization maps. It is doubtless that these anomalies will be pathfinder for further
exploration programs and eventually discovering a new exploitable Cu mineralization.

Keywords: Copper, Karaburun, Mineralization, Sinop, Soil geochemistry, Statistical analysis
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Ore Mineralogy and Mineral Chemistry of Cerattepe Cu-Au Deposit
Artvin, NE Turkey: A Genetical Approach
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Abstract

The Eastern Pontide Orogenic belt of Turkey host significant number of VMS deposits. The Cerattepe
deposit is separated from the other deposits, with its gold-rich gossan zone. The origin of mineralization
was studied by ore microscopy, EPMA and stable isotope analysis. The mineral paragenesis of the
deposit, consists of pyrite, sphalerite, marcasite, chalcopyrite, bornite, galena, fahlers, chalcosine,
cubanite, covellite, barite, quartz, calcite and gypsum minerals. The oxide zone includes gold, silver,
anglesite, hematite, limonite, goethite, lepidocrosite, malachite, azurite, and jarosite. The cataclastic,
replacement, brecciated, dissociation, annealing, concentric growth, colloform, exolution, framboidal
and bird’s-eye textures are observed. Four different generations of pyrite and barite, three sphalerite,
two different chalcopyrite, galena and covellite mineral occurrences were identified. The iron (Fe) and
sulfur (S) content of pyrites changes 43.9-45.53 wt%, and 48.20 - 53.13. wt.%, respectively. The highest
cobalt and nickel values measured in pyrites are 0.26 wt% Co and 0.05 wt% Ni. with Zn contents of
63.09-65.41 wt%, S contents of 32.43-33.18 wt%; and Cd contents ranges from 0.12 to 0.51 wt%. The
macroscopic, microscopic and textural features observed in minerals show that mineralization in the
deposit occured in 3 stages. The EPMA results revealed that pyrites have relatively high contents of Cu,
As, Co and low Pb, Zn Ni values; yet sphalerites have high values of Pb, Fe and Au. The Co/Ni ratio
and Zn/Cd ratio (3-6 and 127-495, respectively) of pyrites and sphalerites imply a volcanogenic origin
for the Cerattepe deposit. The results of §S* isotope (-0.33 - +18.5) is compatible with the data of ancient
and modern VMS deposits in literature, and that of other VMS deposits in Pontides. The 808 isotope
values of 8.5-9.5 measured in quartz indicate an acid magmatic-hydrothermal source for the geological
settlement environment of mineralization as well.

Keywords: Cerattepe VMSD, Co/Ni-Zn/Cd ratios, EPMA, genesis, S-O isotopes
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Magmatic Evolution of Strandja Intrusives, NW Turkey
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Abstract

Late Cretaceous intrusives, cropping out within the Strandja Massif in NW Turkey. Late Cretaceous
intrusives are grouped into two main groups as felsic and mafic intrusives. Felsic intrusives consist of
granite, granodiorite, quartz monzonite and syenite. The granite and granodiorite have SiO, contents
varying from 57 to 72 wt %. They are medium-K calc-alkaline in composition and metaluminous in
character. Quartz monzonites with SiO, contents between 50 and 64 wt % are also metaluminous and
have a transitional composition from high-K calc-alkaline to shoshonite. The syenites with a SiO;
ranging between 59-63 wt % display alkaline composition with metaluminous to peralkaline aluminum
saturation index values. Bimodal-type mafic intrusives show cross-cutting relationships with the felsic
intrusives. Variation diagrams show increasing and decreasing trends with increasing SiO», attributed to
the fractional crystallization process. Chondrite-normalized rare earth element (REE) patterns show
enrichments in light REEs compared to heavy REEs. The rocks present similar geochemical
characteristics with those of the volcanic arc rocks. Geochemical data indicate that parental magmas of
the Late Cretaceous rocks may have been derived from a mantle modified by slab derived fluids and
crustal components. The Strandja Intrusives are considered to have been formed during the northward
subduction of the Vardar Ocean, the westward continuation of the northern Neotethys.

Keywords: Bimodal magmatism, intrusive rocks, Petrology, Strandja Massif
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Resadiye-Niksar (Tokat, Tiirkiye) arasinda yer alan Pliyosen-
Kuvaterner yash volkanik kayaclarin genel jeolojisi, mineralojisi

ve petrografisi
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LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Boliimii, 29100,
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2 Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Maden Miihendisligi Boliimii, 29100,
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Ozet

Dogu Pontid Orojenik Kusagi Senozoyik volkanizmasinin gelisimi sistematik olarak elde edilen
jeolojik, jeokimyasal ve jeokronolojik veri eksiklikleri nedeniyle halen tartigma konusudur. Bu ¢aligsma,
Tiirkiyenin kuzeydogusunda, Dogu Pontid orojenik kusaginda, giineyden Kuzey Anadolu Fay Zonu ile
sinirlanan Resadiye-Niksar ilgeleri arasinda yiizeyleme veren Pliyosen-Kuvaterner yasli volkanik
kayaclarin genel jeolojisi ve mineralojik, petrografik 6zelliklerini icermektedir. Oncel c¢alismalarda
Yoliistii bazalti olarak adlandirilan volkanik kayaglar, Yoliistii, Bagdatli, Yeniturag, Biisiiriim,
Saraykisla, Erikbeleni ve Dagiistii kOyleri ve ¢evresinde yiizeylenme vermektedir. Pliyosen-Kuvaterner
yasli oldugu degerlendirilen koyu gri renkli ve bol miktarda gaz boslugu igeren bu kayaglar genellikle
bazalt ve andezit bilesimlerindedir. Petrografik incelemelere gore volkanik kayaglar; genellikle
plajiyoklas, amfibol, klinopiroksen, biyotit, opak mineral igerirler. Mikrolitik-porfirik, fliidal, yer yer
kiimilofrik ve poiklitik dokular yaygin olarak gozlemlenen doku tirleridir. Bu dokulara ek olarak
dengesiz kristallenmeyi ifade eden plajiyoklaslarda elek dokusu, kemirilmeler ve zonlanmalar,
klinopiroksenlerde kemirilmeler ve amfibollerde zonlanmalar gdzlenen diger dokusal o6zellikler
arasindadir. Pliyosen-Kuvaterner yash volkanitler icerisinde anklavlar halinde plajiyoklas, K-feldispat,
amfibol, biyotit ve kuvars i¢eren metamorfik kayacglarina da rastlanmaktadir.

Anahtar kelimeler: Anklav, Dogu Pontidler, KD Tiirkiye, Pliyosen-Kuvaterner, Petrografi, Volkanik
kayac
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ERZURUM-OLUR YORESI PALEOZOYIK YASLI METAMORFIiK
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Ozet

Inceleme konusu Karbonifer yashi kayaglar Erzurum ili Olur ilgesinin yaklasik 5-6 km giineyinde
yuzeylemektedir. Metagabrolar igerisinde amfibol, tremolitlesmis amfibol ve plajiyoklas yaygin olarak
bulunurken, metagranitlerde alkali feldspat, plajiyoklas, kuvars ve kordiyerit mineralleri
gbzlenmektedir. Metagabro Orneklerinin Mg# numaralar1 36.3-52.5 arasinda degismekte olup orta-
yiksek K’lu (K20= 0.65-1.18) kalk-alkali bilesime sahiptir. Buna karsilik, metagranit ornekleri ise
gucli peralimin (A/NK=1.19-3.01, A/CNK= 1.06-2.03) 6zellikte olup toleyitikten kalk-alkali bilesime
kadar degisen bir kompozisyon sergiler. Metagranitler jeokimyasal ac¢idan S-tipi granitlere benzerlik
gostermekte iken, mafik kayaglarda gozlenen biiyiik iyon yar1 ¢apli element zenginlesmesi, yiiksek
¢ekim alanli element tiiketilmesi ve negatif Nb, Ta ve Ti anomalileri olusumlari sirasinda yitim iligkili
bir tektonik ortami isaret etmektedir. Kayaglarin Th/Yb (0.09-0.6) ve Ta/Yb (0.09-0.3) oranlart E-
MORB bilesimli bir kaynak alam1 6ngormektedir. Ba/La (14.4-83.6) oranlar1 ise bu manto kaynaginin
sonrasinda okyanusal kabuga ait akiskanlarca metasomatize edildigini gdstermektedir. Metagranitlerin
yuksek Rb (16.6-66.5 ppm), Cs (0.8-1.4 ppm) igerikleri ve yiiksek K>O/Na,O (0.5-0.9), Rb/Ba (0.2-0.6)
ve Rb/Sr (0.4-0.7) oranlari mika igeren kabuksal bir kaynaga isaret etmektedir. Tiim bu veriler
plajiyoklas ve biyotit bakimindan zengin bir sedimanter kaynagi dngérmektedir.

Keywords: Dogu Anadolu, Karbonifer, Metagabro, Metagranit, Olur (Erzurum)
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Rare Earth Element Deposits and Occurences in Turkey: An Overview

of Mineralization Types

Okay CIMEN
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Abstract

Rare earth elements (REEs) are critical components for high-tech industries including defense and
space, e-mobility and renewables due to their unique physical and chemical properties. Geological
environments of REE mineralizations can be divided into primary magmatic systems and secondary
systems. Primary magmatic systems are related to carbonatites, alkaline complexes and iron-oxide
copper-gold (IOCG) formations, whereas secondary systems are represented by placers, ion-
adsorptions, laterites and phosphorites. Among these mineralization systems, REES resources
worldwide mainly occur associated with carbonatites (62%), alkaline complexes (16%), iron oxide
copper gold deposits (I0OCG, 15%), placers (5%), and ion-adsorption clay deposits (%1). In relation to
primary magmatic system, the Eskisehir-Kizilcadren is the largest REE deposit in Turkey. The Malatya-
Kuluncak and the Sivas-Karagayir are other important REE deposits, hosted by the central and east
central Anatolian collisional granitoids. On the basis of the combined geochemical, radiogenic and
stable isotope systematics, the REE mineralization in the Kizilcadéren and Karacayir regions may
potentially be related to carbonatite magmatism, whereas the mineralization in the Kuluncak region
involved hydrothermal/magmatic fluids associated with extensive post-collisional magmatism. In
addition to these deposits, there are also significant REE occurrences in Turkey associated with alkaline
complexes (e.g. Sivas-Divrigi), bauxites (e.g. Karaman-Kemiklitepe), placer (Burdur-Canakli) and iron
oxide-apatite (Bingtl-Avnik). Therefore, in particular, other alkaline magmatic complexes and bauxites
along the Anatolian Block may also include significant amount of REE mineralizations, and therefore
more field and petrological studies are needed considering geodynamic evolution of Turkey.

Keywords: Alkaline Complex, Carbonatite, Mineralization, Rare Earth Elements, Turkey
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Automatic prediction of COVID-19 from chest-CT images using deep

learning architectures

Hatice CATAL REIS*!2 Veysel TURK?P, Serhat KAYAL¢

 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Geomatics Engineering, 29100,
Giimiishane

2Harran University, Engineering Faculty, Department of Computer Engineering, 63510, Sanliurfa

Abstract

Coronavirus disease (COVID-19) pandemic has spread to the world. Chest computerized tomography
(CT) is often an important way to detect and detect patients with possible COVID-19. This study aims
to classify COVID-19 and non-COVID-19 chest-CT images using Deep Learning (DL) algorithms and
investigate whether we can achieve successful results in different parameters using four architectures.
The study was done on 397 normal-chest CT- images with 360 confirmed positive COVID-19 CT
images. The datasets were obtained from the GitHub platform. The study consisted of four different
architectures of VGG 16, VGG 19, Lenet-5, and MobileNet. The performance evaluations were used
with ROC curve, recall, accuracy, Fl-score, precision, cohen’s kappa, and Root Mean Square Error
(RMSE). MobileNet model showed the best result; F1 score of 95%, the accuracy of 95%, precision of
100%, recall of 90%, cohen’s kappa of 90%, AUC of 95%, and RMSE 0f 0.23. VGG 19 model gave the
lowest performance; F1 score of 90%, the accuracy of 89%, precision of 90%, recall of 90%, cohen’s
kappa of 79%, AUC of 89%, and RMSE of 0.32. When the algorithms' performances were compared,
the highest accuracy was obtained from MobileNet, Lenet-5, VGG16, and VGG19, respectively. This
study has proven the usefulness of deep learning models to detect COVID-19 in chest-CT images based
on the proposed model framework. The use of computer technology with medical technology can make
it easier to detect COVID-19.

Keywords: CT, COVID-19, Deep Learning, Diagnosis, MobileNet, Lenet-5, VGG16, VGG19.
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Golbasi (Adiyaman) Arazi Kullamim Degisiminin Spektral A¢i

Haritalama Yontemi ile Belirlenmesi

Berna TANRIVERDI*'? Osman ORHAN", Senem TEKIN®¢
) fersin Universitesi, Fen Bilimleri Enstitiisii, Uzaktan Algilama ve Cografi Bilgi Sistemleri ABD, Mersin
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Oz

Var olan yeryliziiniin ¢ogunlukla insan fakt6rii olan sanayilesme, kentlesme, tarim vb. faaliyetlerin
yaninda olusabilecek dogal afetlere karsi kontrolsiiz kullanimi ve bunun sonuglari ile ortaya ¢ikan
problemler hem beseri hem de dogal faktorleri olumsuz etkilemekte, maddi ve manevi zararlara sebep
olmaktadir. Neden olunan bu sonuglar1 en aza indirmek i¢in en uygun arazi kullanim segeneklerinin
belirlenmesi ve uygulanmasi i¢in arazi ve toprak potansiyelinin sistematik olarak degerlendirilmesi
amaciyla arazi kullanim planlamalarinin 6nemi her gecen giin artmaktadir. Gelisen Uzaktan Algilama
yazilimlar ile de giiniimiize kadar meydana gelen arazi kullanim degisimlerini izleyerek, gelecek i¢in
daha planl bir arazi kullanim planlamasi yapilmasi 6nem arz etmektedir.

Bu calismada Adiyaman ili Merkez — Gdlbasgt ilgeleri arasindaki bolgede 2000, 2010, 2020 yillari
arasindaki arazi kullaniminda meydana gelen degisimler incelenmistir. Analizlerde 30 m mekansal
¢oziiniirliige sahip Landsat-5 TM ve 8-OLI uydu goriintileri kullanilmustir. Elde edilen uydu goriintiileri
ile 6ncelikli olarak geometrik, radyometrik kalibrasyon ve atmosferik diizeltmelerden olusan 6n igleme
calismalar1 gergeklestirilmistir. Arazi kullanim degisim tespitinde Spektral A¢i haritalama yontemi
kullanilmistir. Elde edilen sonuglara gore 2000-2020 yillar1 arasinda yerlesim, ekili tarim arazileri,
orman ve gol alanlarinda % 187, % 227, % 78 ve % 48’lik biiyiime gelisirken, ¢iplak ve ekili olmayan
tarim alanlarda ise % 12 ve % 17’lik oranlarda azalis meydana gelmistir. Ayn1 zamanda alan igerisinde
kalan 54.40 km uzunlugundaki Besni fayma atanan 250 m’lik tampon boélge icerisindeki yerlesim
birimlerinde meydana gelen degisimler degerlendirilmis olup;. 2000 ile 2020 yillar1 arasinda % 17
oraninda azalig oldugu belirlenmistir. Yapilan kontrollii siniflama c¢alismalarinin dogrulugu kappa
istatistigi ile degerlendirilmis olup 2000, 2010 ve 2020 yillar igin sirasiyla 0.81, 0.82, 0.87 olarak
hesaplanmustir.

Anahtar kelimeler: Uzaktan algilama, Landsat, Adiyaman, Arazi kullanim degisimi.
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Machine Learning Applications to Predict Coronavirus Disease 2019
(COVID-19)
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Abstract

The outbreak of COVID-19 is rapidly increasing day by day in the world. Image processing is
frequently used in the field of medicine. Classification techniques have been applied in different fields
of sciences. Machine learning techniques have been used in medical diseases. In this study, we aimed
to detect COVID-19 patients automatically on machine learning-based. Our study design is a
retrospective study. These models were Random Forest Logistic Regression, KNN, Naive Bayes
(BernoulliNB). We collected 757 CT images from https: //github.com/UCSD-AI4H/COVID-CT.
GitHub is a public data platform. We used Python programming language and scikit-learn machine
learning library to implement our models. Machine Learning (ML) was proposed to predict COVID-19
disease very effectively. According to the results of the ROC curve, we obtained the best result from the
Random Forest algorithm with 94.3%, the second best result from Logistic Regression algorithm with
90.8%, the third result from KNN algorithm 89.1% and the lowest result with Navie Bayes
(BernoulliNB) algorithm 85.6%. The classifiers which achieved the best accuracy results for the four
experiments were: Random Forest, Logistic Regression, KNN, Naive Bayes (BernoulliNB),
respectively. We presented to choose the fastest and the most accurate algorithm predicting the Covid-
19 CT images. The Machine Learning-based approach can be very useful for medical staff and
radiologists.

Keywords: Covid-19; Random Forest; Logistic Regression; KNN; Naive Bayes (BernoulliNB).
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Smiflandirma Yontemi ile Corine Veri Tabam I¢in Bilgi Uretilmesi:

Balikesir, Bandirma ilcesi Ornegi
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Oz

Bu calismada, Balikesir ili Bandirma ilgesi ¢alisma alani olarak belirlenmistir. Bandirma, sahil ilgesi
olmasi sebebiyle turizm agisindan gelismis bir ilgedir. Ayni zamanda ilge, birinci derce deprem
bolgesinde bulunmaktadir. Bu ¢alismanin amaci siniflandirma yontemi ile {iretilen arazi ortiisii ve arazi
kullanimi (AOAK) haritalarinin CORINE veri tabam icin uygunlugunun degerlendirilmesidir. Bu
calismada 2000 LANDSAT TM ve 2018 tarihli LANDSAT OLI goriintiileri kullanilmistir. Calismanin
ilk agamasinda uydu goriintiilerine piksel tabanl siniflandirma yontemi uygulanmistir. Kontrolsiiz ve
kontrollii siniflandirmanin uygun sekilde bir arada kullanildig1 hibrit siniflandirma ve ardindan dogruluk
analizi asamalar1 sirasiyla gergeklestirilmigtir. Smiflandirma islemi ile CORINE smiflandirma
hiyerarsisinin birinci seviyesine ait bilgi siniflart olusturulmustur. Bu bilgi siniflart; yapay yiizeyler, su
varlig1, tarim alanlari, orman ve yar1 dogal alanlardir. Calismanin ikinci asamasinda siniflandirilmis
goriintiiler CORINE veri tabani ile uyumlu olmasi i¢in, en kii¢ilik haritalama birimi 25 ha olacak sekilde
genellestirilmistir. Genellestirilmis siniflandirma sonuclart CORINE Arazi Ortiisii veri tabam ile
karsilastirilmistir ve uyumu incelenmistir.

Anahtar kelimeler: Arazi Kullanimi, Arazi Ortiisii, Bandirma, CORINE, Siniflandirma
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Bir Ramsar Sulak Alani Olan Seyfe Goli’niin Zamansal Degisiminin

Uzaktan Algilama Yontemleri Ile Incelenmesi

Zehra GUNGOR'?, Yusuf Enes AYDEMIR'®, Fulya Basak SARIYILMAZ*'¢
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Oz

Kirsehir ilinin 35 km dogusunda bulunan ve denizden 1080 m yiikseklikte yer alan Seyfe Golii calisma
alani1 olarak belirlenmistir. Seyfe Golii; su kuslarinin beslenme, iireme ve konaklama alani olarak sadece
Tiirkiye’nin degil, diinyanin da 6nemli Ramsar sulak alanlarindandir. Su kaynaklarmin plansiz kullanimi
sonucu olusabilecek tehditlerin 6niine gecebilmek i¢in sulak alanlarin korunmasi ve bilingli bir sekilde
kullanilmasi i¢in bu bdlgelerde meydana gelen degisimlerin incelenmesi gerekmektedir. Bu ¢aligmada,
Seyfe Golii’niin zamansal ve mevsimsel degisiminin su ve tuzluluk orani lizerindeki etkisinin incelemesi
gercgeklestirilmistir. Bu amagla, 1987, 1997, 2008 ve 2018 tarihli LANDSAT goriintiileri ile zamansal
degisimin belirlenmesine yonelik olarak ¢alisilmistir. Buna ek olarak 2018 yil1 igin nisan, haziran, eyliil
ve aralik ay1 goriintiileri de mevsimsel durumun degerlendirilmesinde kullanilmistir. Uydu goriintiileri
kontrolsiiz olarak siniflandirilmis ve ¢alisma alaninda bes adet siif belirlenmistir. Bu siniflar, yapay
yiizeyler, su varligi, orman ve yar1 dogal alanlar, tarim alanlar1 ve tuzdur. Ayrica uydu gériintiilerine su
varlig1 tematik sinifinin belirlenmesine yonelik olarak gelistirilmis MNDWI ve tuz tematik sinifinin
belirlenmesine yonelik olarak gelistirilmis NDSI bant oranlama yontemleri uygulanmustir.

Anahtar kelimeler: Bant Oranlama, Kontrolsiiz Siniflandirma, Ramsar Sulak Alanlar1 Seyfe Goli,
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Arnavutkdy Ilcesi Arazi Ortiisii Degisiminin LUCAS Simflandirma

Sistemine Gore Belirlenmesi
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LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Harita Miihendisligi Béliimii, 29100, Giimiishane

Oz

Bu c¢alismada, Istanbul’'un Avrupa Yakasi’nda bulunan Arnavutkdy ilgesi ¢aligma alam olarak
belirlenmistir. Arnavutkdy; sinirlari icerisinde etki eden Istanbul Havalimani, Kuzey Marmara Otoyolu
ve Kanal Istanbul projeleriyle birlikte istanbul icin énemli olan ilgeler arasindadir. Arnavutkoy ilgesi
arazi Ortlisli ve arazi kullanimi siniflar1 bu projeler sebebiyle dinamik degisim 6zelligi gostermektedir.
Bu galigmada 2010, 2016 ve 2020 tarihli LANDSAT 4-5 TM ve LANDSAT 8 OLI goruntileri ile 2016
ve 2020 tarihli SENTINEL 2 gériintiileri kullanilarak Arnavutkdy ilcesinin arazi ortiisii stniflarindaki
degisim belirlenmistir. Bu amagla uydu goriintiileri kontrolsiiz ve kontrollii siniflandirma tekniklerinin
uygun sekilde bir arada kullanildigi hibrit siniflandirma yontemiyle islenmis ve LUCAS simiflandirma
sisteminin birinci seviyesine ait bilgi siniflar1 belirlenmistir. Bu siniflar, su varligi, bos toprak alanlar,
ekili alanlar, orman alanlar, ¢alilik ve ¢imenlik alanlar ile yapay alanlardir. Bu galigsma ile hem ilgenin
giincel arazi ortiisii siniflart hem de bu siniflarin zaman igerisindeki degisimi belirlenmistir. Caligma
sonuclarina genel olarak bakildiginda yapay yiizey alanlarinda artis oldugu goriilmektedir. Ayni
zamanda iki farkli uydu verisi ile elde edilen sonuglar alansal olarak birbirleri ile karsilagtirilmistir ve
bu goriintiilerin farkli ¢oziintirliikk 6zelliklerinin siniflandirma sonuglarina etkisi degerlendirilmistir.

Anahtar kelimeler: Aravutkéy, LANDSAT, LUCAS, SENTINEL, Siiflandirma
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Trabzon ili Kiy1 Seridi Arazi Ortiisii ve Arazi Kullanim
Degisimlerinin Farkhh Simiflandirma Algoritmalar: Kullanilarak
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Oz

Trabzon, Tiirkiye'nin Karadeniz Bolgesi’nde bulunan gelismekte olan bir liman sehridir. Tiirkiye'nin en
kalabalik 29. sehri olan Trabzon’da cografi yapi sebebiyle kentlesme ozellikle kiyr kesimlerde
yogunlagsmaktadir. Bu ¢alismanin amaci Trabzon’da kiyidan karaya dogru yaklasik 20 km’lik mesafe
icerisinde yer alan bolgede arazi Ortiisii ve arazi kullanimi siniflarinda zamanla meydana gelen degisimin
farkli siniflandirma algoritmalar1 kullanilarak incelenmesidir. 1989, 2000 ve 2019 tarihli LANDSAT
gorantuleri, kontrolsiiz ve kontrollii siniflandirma tekniklerinin uygun sekilde bir arada kullanildigi
hibrit smiflandirma yontemi ile smiflandirilmigtir. Simiflandirma islemi sonucunda CORINE
siniflandirma sistemi birinci seviyesine ait dort adet bilgi sinifi belirlenmistir. Bu siniflar, orman ve yar1
dogal alanlar, yapay yiizeyler, tarim alanlar1 ile su varligi siniflaridir. Bu ¢aligmada ayrica farkli
algoritmalar ile elde edilen siniflandirilmig goriintiilerin dogruluklari da birbirleri ile karsilastirilmistir.

Anahtar kelimeler: Arazi Ortiisii ve Kullanimi, CORINE, Dogruluk Analizi, Siniflandirma, Trabzon
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SENTINEL - 2 VERILERINDEN ARAZi KULLANIM
HARITALARININ URETILMESINDE FARKLI
SINIFLANDIRMA ALGORITMALARININ
KARSILASTIRILMASI
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Ozet

Yerylizl tizerindeki ¢evresel degisimlerin izlenmesi ve yOnetimi gerek sirdurilebilir gevre gerekse
dogal kaynaklarin etkin kullanimi agisindan biiylik 6nem tasimaktadir. Yersel bazli calismalar baz
alindiginda, uzaktan algilama uygulamalar1 maliyet, zaman ve biiyiik alanlarin hizli haritalanmasi
agisindan 6nemli faydalar saglamaktadir. Alan1 biiyiik ve ulagilmasi miimkiin olmayan alanlar i¢in kisa
siire iginde Onemli arastirmalarin yapilabilmesi uzaktan algilama teknolojileri sayesinde miimkiin
olmaktadir. Bu kapsamda gerceklestirilecek c¢alismalarda wuzaktan algilanmis goriintiilerin
siniflandirilmasi siklikla bagvurulan bir yontemdir. Uzaktan algilama goriintiileri ile iiretilen arazi
kullanim/arazi Ortiisii haritalar1 kentsel ve kirsal alanda meydana gelen degisimlerin belirlenmesinde
ihtiya¢ duyulan {iriinlerdir. Bu {irtinlerin dogru sekilde iiretilmesi ve kullanicilara sunulmasi dogru
kararlar alinmasi agisindan 6nemlidir. Yapilan bu ¢alismada, Sentinel-2 uydu goriintiileri kullanilarak
farkli siniflandirma algoritmalarinin arazi kullanim/arazi ortiisii haritalamadaki bagarilari arastirilmisgtir.
Bu kapsamda Manisa Ili’nin Golmarmara ilgesi arastirma sahas1 olarak secilmistir. Segilen alana ait
gorintuler Destek Vektor Makineleri (DVM), Rastgele Orman (RO) ve En Cok Olabilirlik (ECO)
Algoritmalart ile siniflandirilarak dogruluk analizleri yapilmistir. Elde edilen sonuglar irdelendiginde
tiim siniflandirma algoritmalarinin arazi kullanim haritalarinin iiretilmesinde basarili sonuglar verdigi
gozlemlenmistir. Yapilan analizler sonucunda ECO, Rastgele Orman Destek Vektor Makineleri
algoritmalarinin genel dogruluklar sirasiyla %80.75, %79.18, %78.86 oldugu tespit edilmistir. Kappa
degerlerimiz ise sirasiyla 0.758, 0.741, 0.736 olarak hesaplanmistir. Sonug olarak En Cok Olabilirlik
Algoritmasiin %80 genel dogruluk orani ile diger simiflandiricilardan daha iyi sonuglar verdigi
goriilmiigtiir.

Anahtar Sozcukler: Arazi Kullanim Haritasi, Sentinel 2A, Destek Vektor Makineleri, Rastgele Orman
Algoritmalari, En Cok Olabilirlik Algoritmalari.
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SAMSUN ILININ KENTSEL GELIiSIMININ UYDU
GORUNTULERI ILE BELIRLENMESI
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Ozet

Hizli gelisen kentlerin zamansal olarak degisimlerinin belirlenmesi mevcut durumun analizi ve
gelecekteki kentsel alan planlamalari i¢in 6nemlidir. Uzaktan algilama sistemleri uzun yillardir kentsel
alanlarda meydana gelen degisimlerin belirlenmesi ve izlenmesinde tercih edilen sistemlerdir. Bu
calismada Samsun ilinin sahil seridinde bulunan Atakum, Ilkadim, Canik, Tekkekdy ilcelerinin 1990-
2020 yillar1 arasindaki kentsel gelisimleri incelenmistir. Kentsel gelisimin belirlenmesinde 1990, 2000
ve 2010 yilarma ait Landsat 5 TM, 2020 yilina ait Landsat 8 OLI uydu goriintiileri kullanilmistir. Kentsel
gelisimin belirlenmesi igin gerekli olan Arazi kullanim/arazi ortiisii haritalar piksel tabanli kontrolli
siniflandirma yaklagimi kullanilarak iiretilmistir. Elde edilen haritalarin dogruluklari hata matrisi
kullanilarak belirlenmistir. Yapilan dogruluk analizi sonucunda 1990 yilina ait genel dogrulu 0.91, 2000,
2010 ve 2020 yillarina ait genel dogruluk degeri 0.90 olarak elde edilmistir. Caligma alanina ait arazi
kullanim siniflar1 zamansal olarak incelendiginde, tarim alani ve orman alanlarinda azalma goriiliirken
kentsel alanlarin biiylik oranda arttig1 goriilmiistir.

Anahtar Sozcikler: Kentsel gelisim, Landsat, Samsun, Kontrollii siniflandirma
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Modeling of Hydrocarbon Trap Types Developing in Complex
Geological Environments by Exploding Reflector Method

Serife BOGAZKESEN*'2 Hakan KARSL|2P
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2Karadeniz Technical University, EngineeringFaculty, Department of
GeophysicalEngineering, 61080, Trabzon

Abstract

Structural and stratigraphic hydrocarbon (oil, gas) traps that develop in complex geological
environments are formed in regions subjected to tectonically deformation or where there are
impermeable rocks in the lateral direction and accumulate significant amounts of hydrocarbons.
Reflections of such traps indicate highly complex behavior. Therefore, understanding seismic
wave propagation in such environments provide important contributions to the interpretation
phase.

In this study, the modeling of structural and stratigraphic hydrocarbon traps is carried out with
exploding reflector technique. The most important advantages of the method are that the seismic
source is located at the reflective interfaces and recorded by the receivers at the surface with
the one-way travel time. Therefore, as a result of the calculation, directly zero offset sections
could be obtained. Numerical calculation of the seismic waves propagated from the source is
made by the finite difference method (FDM) which is very useful due to the ability to choose
arbitrary input models with different features and provide direct solutions to wave propagation
problems. Thus, seismic models of channel, anticline, syncline, normal fault type traps are able
to calculated easily and quickly by means of the solution of the full wave field with FDM based
on the exploding reflector technique. As a result, it is shown that the modeling to be made in
this way make important contributions to the interpretation of real seismic data.

Keywords: Hydrocarbon Trap, Seismic Modelling, Exploding Reflectors, Finite Difference
Method.
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Pareto Yaklasimina Sahip Siirii Zekas1 Optimizasyonu ile 2-B
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Oz

Jeofizik verilerinin klasik ters ¢oziimiinde kullanilan yontemler baslangi¢c modeline bagli kalmakta ve
bu baglilik ¢ogu zaman Ilokal minimumda tuzaklanmaya sebep olmaktadir. Ayrica model
parametrelerine gore uygulanan kismi tlirevler matematiksel modelin dogrusal olmamasindan dolay1
imkénsiz hale de gelmektedir. Son yillarda baslangic modeline bagli olmadan, dogrusal olmayan
modellerin global 6lgekte modellenmesi icin modern global optimizasyon yontemleri dnerilmektedir.
Bu yontemlerden biri olan ve hayvan siiriilerinin zekasina dayanarak gelistirilen Parcacik Siirii
Optimizasyonu (PSO) bu sikintilarin iistesinden gelerek klasik jeofizik yontemlere alternatif bir
yaklasim olarak goriilmektedir. Ancak birlesik sistemlerin PSO ile optimizasyonu miihendislik
caligmalarinda basarili bir sekilde kullanilmasina ragmen, jeofizik verilerinin birlesik ters ¢dzimunde
yaygin olarak kullanilmadig1 goriilmektedir. Birlesik ters ¢ozliim ¢aligmalarinda ise dngériilemeyen ve
subjektif olan agirliklandirmalar ve hata fonksiyonlarinin kombinasyonu yanlis ¢oziimlere ve yanlis
yorumlamalara sebep olabilmektedir. Mihendislik ¢aligmalarinda birden fazla sistemin ¢ok amacglh
optimizasyonunda kullanlan Pareto yaklagimi ise agirlikli kombinasyonuna gerek kalmadan ortak
¢cOziimii elde etmeye imkan saglamaktadir. PSO yontemi Pareto yaklasimi ile entegre edildiginde
(Pareto-PSO) agirliklandirmalardan, hata paylarinin  kombinasyonundan, baslangic modeli ve
tiirevlerden bagimsiz olarak ortak optimum ¢6ziim elde edilebilmektedir. Bu ¢alismada Pareto-PSO’nun
manyetotelliirik veriler tizerinde uygulanabilirligini gérmek adina 2-B modelleme gergeklestirilmistir.
2-B manyetotelliirik modelleme de kullanilan veriler farkli hassasiyetleri olan TE ve TM modlarinin
verileridir. Guraltisuz ve gurultili sentetik verilerin Pareto-PSO ile modellendigi bu ¢alismada elde
edilen sonuglarin olduk¢ga uyumlu olmast Pareto-PSO’nun 2-B  manyetotelliirik verilerin
modellenmesinde yenilik¢i bir yontem olacagini ortaya koymaktadir.

Anahtar kelimeler: Manyetotelliirik, Birlesik ters ¢6ziim, Siirii optimizasyonu, Pareto
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Assessment of depth to magnetic sources using high resolution marine

magnetic data in iznik Lake and its surroundings, Turkey.

Giilten AKTAS', Z. Miimtaz HISARLI?®
YGiimiishane University, Engineering and Natural Sciences Faculty, Department of Geophysical Engineering, 29100,
Giimiishane
2fstanbul University-Cerrahpasa, Engineering Faculty, Departmant of Geophysical Engineering, 34500, Istanbul

Abstract

High resolution marine magnetic data acquired in 2018 were used to determine depth to deep and
shallow magnetic sources beneath Lake iznik. The necessary corrections concerning daily variation,
heading and micro-leveling were applied. Then, the total magnetic anomaly map obtained and reduced
to the pole (RTP).The various depth estimation methods were applied by plotting Euler deconvolution
(ED) maps and radially averaged power spectrum using Oasis Montaj software. Euler deconvolution
yields fast and successful results in determining the depths of tectonic structures. The depths of tectonic
structures were calculated through different window sizes and structural index values. The solutions
obtained from Euler deconvolution with the correct choice of structural index and window size are also
important in delineation of source geometry and boundaries. The spectral analysis transforms the spatial
data into frequency domain and provides a relationship between radially average spectrum of the
magnetic anomalies and depths to the respective sources.Magnetic depth estimation plays an important
role in magnetic interpretation. The depth obtained from Euler deconvolution was compared with
average depth to sources obtained from radially averaged power spectrum plot. The results indicate that
the area has been affected by tectonic forces in the NE-SW E-W and N-S oriented, which can be
correlated with the directions of surface geologic lineaments. The interpretation results of euler
deconvolution solution of the northern structure vary between 500- 700m and solution of the southern
structure greater than 1000m. Depths of shallow and deep boundaries from the power spectrum were
found to be 0.136, 0.34, 0.71 and 1.58 km respectively. When the results are evaluated together, they
are compatible with the power spectrum and the depths obtained from the euler deconvolution results.

Keywords: Euler deconvolution, Heading correction, Marine magnetic, Microleveling
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Investigation of Site Characteristics and Vulnerability Index of
Giimiishane Province with Microtremor Survey Method, NE

Turkey

Yasemin BEKER USTA*!2 Nilgtin SAY L2
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeofizik Miihendisligi Béliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, 61080, Trabzon

Abstract

Microtremor survey method used for engineering seismology is very important for determining of
dynamic site characteristics and its variations. Method based on frequency of horizontal and vertical
component microtremor records provides to quick and economical estimation of these parameters.
Gumushane is located in the Black Sea region at an altitude of 1150 meters above sea level, close to the
North Anatolian Fault zone, Turkey. In this study, microtremor measurements carried out at 200-single
stations for the urban area of Gumushane, NE Turkey. The obtained microtremor records were evaluated
by using Nakamura (H/V) method and the predominant frequency and amplification factor parameters
of the study area were calculated. Contour maps of predominant frequency and amplification are created
for the study area. According to these maps, predominant frequency and amplificaion values are in range
of 1.1-9.8 Hz and 1.0-9.7, respectively. The vulnerability index (Kg), which changes depending on the
dynamic properties of the ground, can be calculated for both the structure and the site. The vulnerability
index (Kg) can be calculated using the site characteristics (predominant frequency and amplification
factor) obtained from the analysis of microtremor records. The vulnerability index (Kg) values were
calculated from these measurements and the vulnerability index map was created. In the study area, high
vulnerability index values were obtained especially at the points on the banks of the Harsit river, which
divides the city into two.

Keywords:, Amplification, microtremor survey method, predominant frequency, site characteristics,
vulnerability index.
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Evaluation of The Soil Parameters and HVSR Curves From

Microtremor Measurements in Gumushane City, NE Turkey

Yasemin BEKER USTA*!2 Nilgiin SAYIL?P
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeofizik Miihendisligi Béliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, 61080, Trabzon

Abstract

The amplitude of the earthquake wave passing through the soil layers, which have lower velocity and
density than the bedrock, increases significantly depending on the impedance difference. Therefore, it
is necessary to investigate the effect of local site conditions on earthquake waves. The use of
microtremor data in determining local site effects has recently played an important role. In addition, The
horizontal to vertical spectral ratio technique (HVSR) is a widely used and low cost method for
analyzing microtremor data received in a single station. The HVSR technique are used to obtain the
fundamental frequency of the soil and the corresponding amplification values. In this study, microtremor
measurements were perfomed using a CMG-6TD three component broad band velocity seismometer
with the aim of determining the fundamental frequency and soil amplification in Gumushane Province,
NE Turkey. By processing the microtremor data, HVSR curves of each point were drawn, and soil
parameters (fundamental frequency and soil amplification) were estimated. The different types of HVSR
curves were observed depending on different geological formations (Alibaba formation, Berdiga
formation, Gumushane granite and alluvium) in the study area. When the soil parameters and HVSR
curves obtained in the study area are evaluated together, it has shown that the HVSR ratio is sensitive
to the change in geology and impedance difference.

Keywords: Gumushane, HVSR, Microtremor, soil parameters
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Jeotermal Alanlarda Yerinde Gamma-Isim1 Spektrometre Olgiimleri:

Rize-Ikizdere-Ihcakoy Ornegi

Hakan CINARY, Suna ALTUNDAS?, Hasan AKKUS*'#
1 Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, Trabzon

2 Giimiighane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeofizik Miihendisligi Bolimii, Giimiishane

Ozet

Cevresel radyasyon odlciimlerinin temel amaci, insanlarin ¢evresel kaynaklardan aldiklari radyasyon
dozunun tayini ve olusturabilecegi saglik riskinin degerlendirilmesidir. Bunun yapilabilmesi i¢in de
dogal radyasyon kaynaklarini olusturan radyoniiklidlerin ¢evresel ortamdaki konsantrasyonlar1 ve
insanlarin maruz kaldiklar1 toplam radyasyon dozuna bunlarin katkilar1 ayr1 ayr1 belirlenmelidir. Ayrica
cevresel ortamda bulunan radyoniiklidler ile insanlarin bu kaynaklardan aldiklar1 radyasyon dozu
arasindaki iliskinin belirlenmesi gerekir. Bu nedenle bu ¢alisma kapsaminda dogal radyasyon seviyesi
belirlenerek, bolgede kurulan yasam alanindaki bu radyasyon seviyesinin burada yasayan canlilarin
saglig1 acisindan bir risk olusturup olusturmadigi da arastirilmistir. Calisma alani; Rize ili, ikizdere
Ilgesi, Ilicakdy mevkiinde yapilan bu ¢alisma ile alanin dogal radyoniiklid icerigine bagli olarak dogal
radyasyon seviyesi belirlenmistir. Caligma kapsaminda, bir Jeofizik yontem olan Gamma-Isini
Spektrometresi kullanilarak ylizeydeki K (Potasyum) , U (Uranyum) ve Th (Toryum) element miktarlari
belirlenerek haritalanmustir. Olgiimler alanin topografik yapisindan dolayi rastgele olarak toplamda 150
noktada alinmis olup, her bir noktadaki dl¢iim siiresi 3 dakika olarak belirlenmistir. Ayrica 6l¢iilen
radyontiklid degerleri kullanilarak bolgenin radyolojik tehlike parametreleri de hesaplanarak
haritalanmistir. Elde edilen bu radyoniiklid haritalar1 bolgenin jeolojisi ve sicak su kaynaginin etkileri
ile karsilagtirilmustir.

Anahtar Kelimeler: Jeotermal Alanlar, Gamma-Isin1 Spektrometresi, Dogal Radyoaktivite,
Yerinde Olgim
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Investigation Using by In-Situ Gamma-Ray Measurements of Uranium
Migration and The Radioactive Characters of The Rock and Soil:
A Case Study from Sarici¢ek (Giimiishane) and Sarithan
Granodiorites (Bayburt)

Suna ALTUNDAS*'2 Hakan CINAR?
!Gumushane University, Faculty of Engineering and Natural Sciences, Department of Geophysical Engineering,
Gumushane
2Karadeniz Technical University,Engineering Faculty, Department of Geophysics, Trabzon

Abstract

In this study, Sarigigek and Sarthan granodiorites and their surrounding formations are examined using
in-situ gamma-ray spectrometer measurements. The concentrations of equivalent eU, eTh, K% and dose
rate values totally on 532 points (Of these, 265 were measured in Glimiigshane and 267 were measured
on outcropping rocks and soil in Bayburt.) in which duration for a single point measurement is 5 minutes
were measured in both areas. As the result of this study, the radioelement concentrations (238U, 232Th,
40K ), the average values of the geochemical element ratios (eU/eTh, eU/K and eTh/K) that give
information about the formation origins of the rocks, the geochemical indicators (Ume, F parameter
and eU-(eTh/3,5) rate ) of uranium remobilization in the rocks were calculated and mapped. The average
K, U and Th values for Sarigigek granodiorite are 2.98%, 3.15 ppm, 12.45 ppm and Sarihan granodiorite
are 1.83%, 2.73 ppm, 13.6 ppm, respectively. The granitic plutons have higher radioactivity than their
surrounding formations, which are composed of basaltic, sedimentary or ultramafic rocks. Based on the
concentrations of K, U, Th and their ratios, it is concluded that granitic rocks exposed in both area are
formed as a mixture of the upper mantle and crustal materials. In both Sari¢i¢ek granodiorite and Sarithan
granodiorite, there is a Uranium migration from the host rocks towards these masses. As a result,
granodiorites have been enriched in Uranium. Finally, radioactivity data were collected by a multi-
channel gamma-ray spectrometer were characterize the natural radiation levels, uranium migration in
the studied areas through identifying the concentration rate of major radioelements and evaluate their
trends and distribution in various geological units of the concerned regions. Besides all of the
radiometric parameters are in good agreement with the regional surface geology of the Sarigigek and
Sarithan granodiorites and their surrounding formations.

Keywords: Gamma-Ray Spectrometer, Natural Radionuclides, In-situ Measurement, Uranium
Migration, Radioelement ratios.
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Boyabat-Sinop Bolgesi Polimetal Maden Aramalar1 Calismalarinda

Zaman Ortam Yapay Uclasma (TDIP) Yonteminin Uygulanmasi

Turker YAS*'2, Kurtulus GUNAY?
Maden Tetkik ve Arama Genel Miidiirligii, Marmara Bélge Miidiirligii, Kocaeli

Ozet

Sinop Ili Boyabat ilgesi Karaburun yayla civarinda yiiriitiilen maden jeolojisi ¢alismalar1 sonucunda
siilfidli cevherlesme bolgeleri tespit edilmistir. Yiksek sarjabilite degerlerine neden olan siilfidli
cevherlesmelerde Dogru Akim Ozdireng (DAO) ve Zaman Ortann Yapay Uclasma (TDIP)
yontemleri, cevherlesmenin yonelim ve boyutlarinin tespitinde kullanilan en efektif calisma
yontemleridir. Belirlenen hedef bolgelerde siilfidli cevherlesmelerin saptanmasi amaciyla farkli
uzunluklarda ve birbirine paralel 16 adet hat boyunca 2 Boyutlu (2B) DAO ve TDIP 6lgtmleri
yapilmistir. Uygulanan 6l¢iim geometrisine gore yiizeyden yaklasik 400 metre derine kadar veri elde
edilmistir. Elde edilen veriler birlesik ters ¢oziim yontemiyle modellenerek cevherlesme hedef
bolgesinin Ozdireng ve sarjabilite model yapisi ortaya ¢ikarilmigtir. Maden jeolojisi ¢aligmalar ile
belirlenen hedef bolgelerde bakir, ¢cinko, kursun anomali alanlar1 belirlenmistir. Bu alanlardaki litolojik
birimler fillit ve kloritsistlerden olugmaktadir. Bu birimlerin yer yer %3-10 oraninda sacinimli pirit
mineralleri igermesi, tiim alanda gorece olarak yiiksek sarjabilite degerlerinin (16-78 mV/V) elde
edilmesine neden olmustur. En yiiksek sarjabilite degerleri (>40 mV/V), masif siilfid
cevherlesmesinin ana kiitlesinin var oldugu diisiiniilen kesimlerden elde edilmistir. Sahada 6zdireng
degerleri ise genis bir aralikta (50-5000 ohm.m) degisim gostermektedir. Cevherlesme alaninda elde
edilen jeolojik ve 6zdireng sarjabilite model yap1 kesitlerinin denestirilerek belirlenen
koordinatlarda karotlu madensondajlar1 gerceklestirilmistir. Bu sondajlar neticesinde en yliksek
sarjabilite degerlerine karsilik gelen alanlarda yar1 masif-masif yapida cevher zonlari tespit edilmistir.

Anahtar kelimeler: Dogru Akim Ozdireng, Sarjabilite, Birlesik Ters Coziim, Polimetal
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A Statistical Analysis on the Current and Future Earthquake Potential
for Different Seismotectonic Regions of Turkey and its Web-based

Presentation
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Abstract

Turkey, located in a very active region in terms of seismicity, has experienced the losses of life and
property with many strong/destructive earthquakes such as 1992 Erzincan (Mu=6.8), 1999 Izmit
(Mw=7.4) ve Dlizce (Mw=7.2), 2011 Van (My=7.2), 2020 Elaz1g (Mw=6.8) and 2020 Izmir (Mw=6.9).
Therefore, growing seismic and tectonic movements in Turkey in recent years have made the detailed
scientific studies based on the calculation of different seismicity parameters for whole Turkey very
important. Many researchers divided Turkey into different regions considering spatial distribution of
seismotectonic structures, neotectonic-geologic-paleosesimologic properties of source zones and
evaluating historical-instrumental earthquakes together. However, excluding prominent earthquake
zones such as the North Anatolian Fault Zone and East Anatolian Fault Zone which were analyzed as a
whole, there does not exist detailed analyses based on the earthquake occurrences in all the described
sub-regions. The main purpose in this study is to divide Turkey into new seismotectonic sub-regions by
making use of existing studies, to determine the current and next earthquake potential for each region
and to present the results as web-based. In accordance with this purpose, by using the earthquake
catalogs that will be provided from KOERI and AFAD, fundamental parameters of earthquake statistics
such as region-time-magnitude characteristics of earthquake distributions, completeness magnitude,
magnitude-frequency relation, precursory seismic quiescence, fractal dimension, return periods and
occurrence probabilities for strong/destructive earthquakes will be analyzed. With the results of these
analyses, detailed researches about disaster risk and hazard, disaster types and disaster history will be
made by making literature review for each sub-regions, an interface will be designed by creating an
infrastructure to access the existing resources, and the results will be presented as web-based.

Keywords: Earthquake Potential, Seismotectonic Region, Statistic, Turkey, Web-based Presentation

202



Tunceli Elaz1g Civarimin Miyosen-Kuvaterner Tektonik Evriminin

Paleomanyetik Veriler ile Incelenmesi
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Oz

Arap levhasimin kuzeye dogru hareketiyle, Dogu Anadolu bolgesinde meydana gelen sikismali tektonik
rejim sonucu; Anadolu levhasi, Kuzey Anadolu Fay Zonu (KAFZ) ve Dogu Anadolu Fay Zonu (DAFZ)
boyunca batiya dogru hareket etmeye baslamistir. KAFZ ve DAFZ, Bingol’iin Karliova ilgesinin
yaklasik 10 km kuzeydogusunda Varto Fay Zonu ile birleserek “Karliova Uclii Eklemi’ni
olusturmaktadir. Calisma alaninin bulundugu Tunceli - Elazig yoresi ise, Karliova Uclii Eklemi'nin
batisinda, Anadolu mikro levhasi {izerinde yer almaktadir.

Tunceli ve Elazig civarmin tektonik evrimini belirlemek igin Miyosen yash volkanik kayaglardan 15,
Pleistosen yashi volkanik kayaglardan 4 mevkiden olmak ftizere toplam 19 mevkiden yonlii
paleomanyetik karot numune toplanmigtir. Paleomanyetik karot numuneler, portatif bir karotiyer
kullanilarak toplanmis olup, yonlendirme islemleri hem manyetik hem de giines pusulalar1 kullanilarak
belirlenmistir. Paleomanyetik laboratuvar galismalari, KANTEK Paleomanyetizma Laboratuvari'nda
gerceklestirilmistir. Ol¢iime hazir 17 (inch) boyunda standart numuneler haline getirilen karot
numunelere, standart paleomanyetik demanyetizasyon testleri uygulanmis, demanyetizasyon adimlari
Zijderveld ve Stereografik projeksiyonlarina islenmistir. Demanyetizasyon islemlerinden sonra,
ortalama miknatislanma dogrultular1 hesaplanmis ve elde edilen rotasyonlar ilgili haritalarda
gosterilmistir.

Elde edilen paleomanyetik sonuglara goére, calisma alaninin giineyinde bulunan Kuvaterner yash
kayaclar saatin tersi yonunde ortalama 28°'lik bir rotasyon gostermektedir. Miyosen volkanik
kayaglarindan ise genel olarak saat yoniinde 6°’lik bir rotasyon elde edilmistir. Ayrica caligma
alanindaki Miyosen yasl kayaglarin da kendi igerisinde farkli rotasyonlar gosterdigi de gbzlenmektedir.

Anahtar kelimeler: Anadolu Levhasi, Miyosen-Kuvaterner Paleomanyetizma
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Farkh Frekansh Ayn1 Hattaki Yer Radar1 Verilerinin Birlestirilmesi

ve Bu Veri Goriintiisiiniin Iyilestirilmesi

Hilal ALEMDAG*'2, Aysel SEREN'®?, Hakan KARSLI*¢
Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, 61080, Trabzon

Oz

Yer radar1 (GPR) yonteminde, farkli derinliklerden ve farkli ayrimlilikta veri toplamak icin, ayn1 hatta
diisiik ve yiiksek frekansli antenlerle ayr1 ayri 6l¢iimler alinmaktadir. Bu durumda, birgok kesitin ayri
ayr1 yorumu biitlinliigli zorladig1 i¢in, farkli frekansli antenlerle toplanan GPR verilerinin tek bir kesitte
birlestirilmesi ve bu goriintli kalitesinin iyilestirilmesi teknikleri 6nem kazanmaktadir. Bu ¢alismada,
basit toplama (BT) ve zaman kaydirmali dengeli toplama (ZKDT) teknikleri, ilk olarak farkli frekansli
(225, 450 ve 900 MHz) ii¢ dalgacik modelde test edilmis, sonra da arazi verilerine (100 ve 250 MHz)
uygulanarak birlestirilmis kesit olusturulmustur. Bu kesit incelendiginde, goriintii kalitesinin yeterince
yorumlanabilir olmadig tespit edilmistir. Dolayisi ile, goriintii iyilestirme islemi i¢in, Frekans Ortami
Yerel Ortalama Nokta Stizgeci (FOYONS), frekans-uzaklik (f-x) siizgeci ve Otomatik Genlik Kazanct
(AGC) islemleri, birlestirilmis veriye uygulanmigtir. FOYONS, verideki ignecik tipi olaylar1 verinin
spektral igerigine zarar vermeden gidermeyi saglamistir. Ayrica, verideki gelisi gilizel giiriiltiileri
bastirmak ve uzaysal izlenebilirligi artirmak igin f-x siizgeci ve kesitlerdeki genliklerin goruntd
dengelemesi iginse AGC islemi uygulanmigtir. Uygulanan tekniklerin performans sonuglari, Fourier
genlik ve f-k spektrum goriintiileri tizerinden karsilastirilarak degerlendirilmistir. Spektrumlara gore
ZKDT tekniginin spektral olarak iyi bir dengeleme sagladigi ve daha genis bir spektral igerik sundugu
gozlenmistir. Ayrica, FOYONS, f-x ve AGC uygulandiktan sonra birlestirilmis GPR kesitlerinin
goriintii kalitelerinin oldukea arttig1 goriilmiistiir. Sonug olarak, BT ve ZKDT teknikleri ile elde edilen
birlestirilmis kesitlerde, verinin spektral bandini koruyucu ve giiclendirici goriintii iyilestirme
islemlerinin basarili oldugu belirlenmistir. Boylece, GPR kesitlerinin zamansal ayrimlilig1 ve uzaysal
izlenebilirligi de artirilip daha kaliteli yorum yapma imkani sunulmustur.

Anahtar kelimeler: BT, FOYONS, Gériintii lyilestirme, GPR, ZKDT

204



Dogal Giiriiltii Capraz iliskisi Kullanilarak Jeotermal Rezervuar

Goruntuleme
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Oz

Operasyonel jeotermal iiretim faaliyetlerinin bulundugu alanlarda sismolojik sensoér kurulumu ile
rezervuar goriintiileme yapilmaktadir. Bunun i¢in yakin alan ¢alismasi yiiriitiilecek hedef bolgede yeterli
say1 ve azimutal dagilimda sik aralikli sismolojik kayit istasyonlarinin olmasi gerekmektedir. Yakin
cevrede farkli kurumlar tarafindan isletilen istasyonlarin olmasi, elde edilecek sonuglarin
iyilestirilmesine yardimci olur. Sismolojik istasyonlarda belli bir siire boyunca dogal giiriiltii verileri
kesintisiz kaydedilir. Ortamin ampirik Green fonksiyonunu elde etmek i¢in bu istasyonlar birbirleri ile
eslestirilir ve ¢apraz iliski uygulanir. Rayleigh yiizey dalgalariin temel modu ¢ok sayida istasyon
ciftinde tanimlanmalidir. Rayleigh dalga grubu hizinin istasyon g¢iftleri arasindaki istatistiksel dagilimu,
periyot degerleri (jeotermal alanlarin derinlere dogru goriintiilenmesi) icin ipucu verir. Ornegin
dispersiyon egrilerinin kalitesine gore 0.8 sn ile 5.0 sn periyot degerleri i¢in, ¢caligma alaninin ilk 100
m’sinden 3.0 km derine kadar S-dalgasi (Vs) hiz yapisinin goriintiillenmesi ve jeotermal rezervuar ile
etrafindaki yapilarin yiiksek ¢oziiniirliiklii ii¢ boyutlu modelinin olusturulmasi olasidir. Bu model, yerel
jeolojik yapilarla uyumlu olabilecegi gibi, diger yontemlerden fark edilemeyen formasyon 6zelliklerini,
sicaklik anomalilerini, fay yapilarini ve (zaman bagimli tekrarlanacak analizlerle) akiskan dagilimlarim
da ortaya koyabilir. Elde edilen hiz modeli, jeotermal ruhsat sahalar1 ¢evresinde gozlemlenen
tetiklenmis depremlerin relokasyonu i¢in kullanilabilecegi gibi, operasyonel isletim risklerinin en aza
indirmesine de destek olabilir.

Anahtar kelimeler: Ambient Noise Tomography, Passive Seismic Tomography, Geothermal Reservoir
Imaging
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12 Haziran 2017 Midilli Depremi Kaynak ve Yirtilma Modelinin Yer

Hareketi Simiilasyonlariyla Degerlendirilmesi
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Oz

12 Haziran 2017 tarihinde saat 12:28'de (UTC) Midilli Adasi'nin giineyinde meydana gelen Mw 6.3
biiyiikliiglindeki deprem adada yikimlara neden olmus ve Tiirkiye'nin adaya yakin sehirlerinde de gii¢lii
bir sekilde hissedilmistir. Bu calismada depremin telesismik uzakliklardaki kayitlar1 derlenmis ve
sinyal/giiriiltii oram yiiksek, azimutal olarak esit dagilmis 24 istasyonun verileri kullanilmistir. Tlk
asamada telesismik dalga sekli ters ¢6ziimii ile odak mekanizmasi parametreleri (dogrultu, egim, kayma
agist, derinlik) belirlenmistir. Elde edilen faylanma parametreleri, ikinci asamada deprem anindaki
yirtilmanin modellenmesinde giris parametresi olarak kullanilmistir. En kiiglik hatali ters ¢ozliim
sonucuna gore 9 km derinlikteki odak noktasindan dairesel olarak baslayan ve toplam 10 s siiren
yirtilmanin 5-10 s aralifinda diisiik atimli da olsa yer yiiziine dogru ilerledigi belirlenmistir. Odak
noktasinda maksimum atim 1.8 metre ve gerilim diisiimii 3.4 MPa olarak hesaplanmistir. Yirtilma
modelinin dogrulugunun belirlenmesi i¢in ayrik dalga sayist yontemi ile bir boyutlu yer hareketi
simiilasyonlar1 yapilmistir. Ters ¢oziim ile belirlenen yirtilma yayilimi parametreleri kullanilarak
tanimlanan karakteristik kaynak modelinden yararlanilarak AFAD tarafindan isletilmekte olan bati
Marmara’daki kuvvetli yer hareketi istasyonlarinda kayit edilen Midilli Depremi gozlemsel
sismogramlari, 1B niimerik deterministik yaklagimla simiile edilmistir. Simiilasyonda gerekli olan
deprem ile istasyon arasindaki 1B S-dalgasi hiz modelleri ise yiizey dalgasi grup hizi dispersiyon
analizleri ile belirlenmistir. Gozlemsel ve sentetik dalga sekillerinin uyumlar1 yirtilma modelinin
dogrulugunu gostermektedir.

Anahtar kelimeler: 2017 Midilli Depremi, 1B Niimerik Yer Hareketi Simiilasyonu, Yirtilma Modeli,
Yiizey Dalgas1 Grup Hizi Dispersiyon Analizi
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1D Numerical Earthquake Ground Motion Simulation Studies in

Western Marmara Region, Turkey

Ozlem KARAGOZ*12
!Canakkale Onsekiz Mart University, Engineering Faculty, Department of Geophysical Engineering, 17100, Canakkale

Abstract

The Marmara Region covers a rapidly growing part of Turkey. It encompasses the main financial and
industrial centers, including Istanbul, one of the world's most populated cities. Historical records show
that destructive earthquakes frequently visit the region. In the last century, 9 August 1912 Miirefte (Mw
7.3) and 18 March 1953 Yenice-Gonen (Mw 7.2) earthquakes occurred in the western while 17 August
1999 Kocaeli (Mw 7.4) occurred in the eastern parts of the region. Future destructive earthquake
scenario studies in the Marmara region have also been investigated by researchers. On the other hand,
the earthquake activity that started with the 2010-2013 Saros, 2014 Gokgeada, 2017 Ayvacik
earthquakes continues recently in Canakkale and surroundings where the population and settlement have
grown since 2013 in intense seismically active western Marmara Region. The 1915 Canakkale Bridge
construction that will be completed by 2023 is the presage of the fast growth of the province. Rapidly
growing of the study area reveals the necessity of several missing earth sciences studies.

The main purpose of this study is the determination and improvement of the 1D deep velocity structure
that is fundamental input data for the region that can be used in earthquake-structure interaction studies
in engineering seismology and earthquake engineering areas. The defined 1D velocity models used for
generating ground motions of scenario earthquakes with magnitude 7.0 or larger contribute to the
calculation of PGA that affects structures, PGV and SA/SV parameters that effects tall buildings and
bridges, as close as possible real one. Estimating the ground motion parameters as accurately as possible
is very important for healthier new constructions and urban regeneration. Otherwise, a possible large
earthquake (M > 7) may cause damage and casualties higher than predicted. For this purpose, 1D
numerical ground motion simulation studies for the western Marmara region are summarized.

Keywords: 1D numerical ground motion simulation, discrete wave number method, surface
wave group velocity dispersion analysis, western Marmara Region
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Iznik- Bursa Yerlesim Alanlarinin Deprem Dayaniminin Titresimeik

Olguimleriyle Belirlenmesi

Nurdan SAYIN**2 Ovgun Ahmet Ercan?®
Ystanbul Universitesi-Cerrahpam Miihendislik Fak. Jeofizik Miih. Bol., Yer Fizigi A. Dali, Biiyiikcekmece,34500,

Istanbul.

2fstanbul Teknik Universitesi Emekli Ogretim Uyesi.

Abstract

Titresimcik Olgiimleri yer-yapi-deprem etkilesimini aydinlatan ¢ok énemli bir Yap ile
Yapilagsma Jeofizigi yontemleri arasindadir. Marmara Bolgesinde olusacak her yikici deprem,
tarihi ve dogal kaynaklari bakimindan essiz ozelliklere sahip olan Iznik’te de hasar
olusturacaktir. Bu bakimdan bdlgenin taban topografyasi, ana kaya derinligi zemin baskin
titresim periyodu ve biiylitme degerlerini ortaya koymak adina, 60 noktada titresimcik 6l¢iileri
alinmis ve degerlendirmeleri yapilmistir. Bu dlgiilerin verdigi sonuglara gore; Baskin periyot
degerleri 1,32 — 1,67 arasinda degismektedir. Aliivyon birimlerin agirlikli olarak yer aldigi
alanlarda zemin baskin periyodunun yiiksek ¢ikmasi beklenen bir durumdur. S dalgasi
hizlarinin 239 m/sn ile 396 m/sn arasinda oldugu goriilmektedir. Yiiksek Vs hizlarinin inceleme
alaninin kuzey kesimlerinde yogunlastigi, giineye dogru gidildikge ise bu degerlerin azaldigi
goriilmiistiir. Vs degerleri esas alinarak hesaplanan zemin biiyiitme oranlarinin 1,77 ve 2,93 kat
arasinda degistigi gorilmektedir. Vs hizlarina paralel olarak inceleme alaninin giineyindeki
biiyiitme oranlar1 daha yiiksek gozlenmektedir. Bolge igin bagil biiyiitme oranlari, {i¢ seviyede
incelenmistir. Bunlar 1.5’den kiigiik, 1.5-2.5 orta ve 2.5’dan biiyiik biyiitmelerdir. 1.5°den
kiigtik degerler, diisiik tehlike diizeyine sahip bolgeler olarak diistiniilebilir. 1.5-2.5 aras1 orta
tehlike, ve 2.5’dan biiyiik olan bolgeler ise; detayl jeofizik ve jeoteknik arastirmalar yapilmasi
onerilir.
Anahtar kelimeler: Titresimcik &lgiileri, Iznik’in depreme dayanimi, Zemin baskin Periyodu,
Biiylitme degerleri.
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Marmara Bolgesi Depremlerinin Ortaya Cikardigr Enerjiler A¢isindan

Yeniden Degerlendirilmesi

Nurdan SAYIN*!2 Berrak FIRAT 2P
Ystanbul Universitesi-Cerrahpasa Miihendislik Fak. Jeofizik Miih. Bol., Yer Fizigi A. Dali, Biiyiikcekmece,34500,

Istanbul.
2fstanbul Universitesi-Cerrahpasa Miihendislik Fak. Jeofizik Miih. Bél., Sismoloji A. Dali, Biiyiikcekmece,34500,
Istanbul.

Abstract
Kuzey Anadolu Kiriginin, Kuzey Marmara ana kolu Istanbul’un 20 ile 25 km giineyinden

gegmektedir. Bu kirik zonunda olusacak depremlerden, yogun niifusun oldugu Istanbul
yerlesim alanlar etkilenecegi gibi, Istanbul’u Istanbul yapan tarihi yapilar da etkilenecektir.
Son 2000 yilda Marmara Bélgesinde Istanbul’u da etkileyen 16 adet ¢ok yikict deprem
olmustur. Simdi de 17’inci yikic1 deprem beklenmektedir. Bu ¢alismada Istanbul’u etkilemis
olan biiyiik depremlerde ortaya ¢ikan enerjinin hesaplamasi yapilmis ve depremlerin zamansal
siralamasi agisindan hangi kirik segmentinde ne biiyiikliikte enerji biriktigi analiz edilmistir ve
olasi depremin yeri ve bliylikligii agisindan 6ngoriide bulunulmustur. Marmara Denizi iginden
gecen dogu-bati gidisli Kuzey Anadolu Fayi’nin kuzey kolu, Iznik Gélii’nii ve Marmara
Denizi’ni glineyden sinirlayarak Biga yarimadasina uzanan Kuzey Anadolu Fayi’nin giliney
kolu ve Bursa, Apolyont-Manyas havzalarmni giineyden smirlayan fay zonudur. Secilen bu
bolgede, Istanbul ¢evresinde 200 km yarigapli bir alanin icinde farkli biiyiikliikte depremlerin
doniislim siiresi ve farkl: siirelerde olma riski de hesaplanmustir. 50 yillik donemde %10 asilma
olasilig1 olan deprem biiyiikliigli M=7.4 bulunmustur. Biitiin bu veriler g6z 6niine alindiginda,
Istanbul’u etkileyebilecek bir depremin, 50km ile 30km arasindaki uzakliklarda, en biiyiik
olasilikla R = 50km uzaklikta ve M = 7.4 biiyiikliiglinde meydana gelebilecegidir. Boyle bir
depremin en ¢ok 20 km kadar derinlikte olmasi beklenebilir. Calisma alan1 ve gevresinin
depremsellik ve poison olasilik dagilimi ile deprem tehlike analizi yapilmistir. Bu amagla;
Istanbul Bogaz1 merkez olmak iizere 100 km’lik yarigap iginde, simirlanan bdlgede sismik
tehlikenin arastirilmasi igin, bolgede 1900-2010 yillar1 arasinda meydana gelmis magnitiidii 4.0
ve daha biiyilik deprem verileri kullanilarak olasilik modelleri elde edilmistir.

Anahtar kelimeler: Marmara Bélgesi, Istanbul depremleri, Yikici deprem, Deprem olasiligy,
yer ve buytklik igin modeller
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BEM and FEM Solutions of 3D Laplace Equation

Mabhir Ceylan ERDOGAN*!2 Selcuk Han AYDIN?

1Karadeniz Technical University, Science Faculty, Department of Mathematics, 61080, Trabzon

Abstract

In this study, we have considered the numerical solution of 3D-Laplace equation using the Boundary
Element Method (BEM) and Finite Element Method (FEM). Different problem domains and different
boundary conditions are selected over some test problems. Advantages and disadvantages of the both
methods are also considered. Obtained stable numerical solutions are compared in terms of L2-norms
and displayed as 2-D and 3-D plots.

Keywords: BEM, FEM, 3D Laplace Equation.
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Comparison of HFMD Transmission Dynamics under Gaussian and

Laplacian Random Effects

Zafer BEKIRYAZICI*12, Saime HASIMOGLUP
'Recep Tayyip Erdogan University, Faculty of Arts and Sciences, Department of Mathematics, 53100, Rize

Abstract

In this study, we investigate the transmission dynamics of Hand-Foot-Mouth Disease (HFMD) using a
differential equation system with random parameters. We transform the parameters of the existing
deterministic model into random variables with Normal and Laplace distributions. Using the results
from the simulations of the random model, we analyze the changes in the compartments of the total
population. The random model, unlike the deterministic system, enables the analysis of the variations in
the transmission dynamics of the disease. Finally, the randomness of the system is interpreted through
the comparison of the results from the deterministic and random models.

Keywords: Random Differential Equation, Laplace Distribution, Normal Distribution, HFMD,
Simulation
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Gender Based Transmission Dynamics of Zika Virus with Random
Effects

Zafer BEKIRYAZICI*13 Tulay KESEMEN??, Mehmet MERDAN?3¢, Tahir KHANIYEV*¢
Recep Tayyip Erdogan University, Department of Mathematics, 53100, Rize
2Karadeniz Technical University, Department of Mathematics, 61080, Trabzon
3Giimiishane University, Department of Mathematical Engineering, 29100, Giimiishane

4TOBB University of Economics and Technology, Department of Industrial Engineering, 06560, Ankara

Abstract

In this study, a mathematical model of Zika Virus disease is examined under random effects. The
deterministic differential equation system is a SIR-based compartmental model containing different
compartments for men and women in the population. Hence, a gender based transmission analysis is
possible for the disease. The parameters of the equation system are transformed into random variables
with Gaussian (normal) distribution to analyze the random behavior of Zika virus transmission. The
numerical characteristics of the random differential equation system are analyzed and a comparison of
the deterministic and random results is given to comment on the randomness of the event.

Acknowledgement: This work was supported by Research Fund of the Recep Tayyip Erdogan
University. Project Number: FBA-2019-992.

Keywords: Zika Virus, Normal Distribution, Random Differential Equation, Simulation
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Investigating the Poverty Rates in Turkey with the Geographically
Weighted Regression model

Tuba KOC*!2
YCankirt Karatekin University, Faculty of Science, Department of Statistics, 18100, Cankirt

Abstarct

Poverty is one of many complex problems in developing countries. It may occur for different reasons
from country to country or from geography to geography. In this study, the factors affecting poverty rate
that the socio-economics variables were analyzed with multiple regression and geographic weighted
regression models. The data that used in this study were obtained from Turkish Statistical Institute
(TUIK) for the year of 2019. Geographic weighted regression model was determined whether the
location of the provinces has an effect on poverty rates. When the results are examined, it is seen that
the poverty rate is affected by different factors depending on the locations of the provinces. In addition,
maps are used to present the poverty rate and coefficient estimates in Turkey.

Keywords: Geographically Weighted Regression, Multiple Linear Regression, Poverty Rate, TUIK.
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Comparing Quantile Regression and Quantile Random Forest

Regression Models for Temperature Data

Pelin AKIN® 3 Tuba KOC*™b
YCankirt Karatekin University, Faculty of Science, Department of Statistics, 18100, Cankirt

Abstract

Quantile regression is one of the alternative regression techniques developed to estimate the functional
relationship between any quantile in the distribution of the dependent variable and independent
variables. Classic random forests get average predictions from random trees. Modern machine learning
algorithms are combined with quantities, and quantile regression forests model have been developed as
an extension of random forests that provide nonparametric estimates of average predicted value and
predicted quantities. In this study, we used quantile and quantile random forest methods to determine
the factors affecting the monthly average temperature and predict for the Ankara region in 2010-2019.
When the model performance criteria were examined, it was found that the best model was the quantile
regression with the highest RZ =0.98. According to the quantile regression results, it is the vapor pressure
variable that has the greatest impact on the temperature. For the quantile random forest algorithm, the
most important variable is vapor pressure for quantile 0.25 and 0.75, however, the most important
variable is relative humidity for quantile 0.5. According to the findings of the study, it is seen that
estimation results very close to the real values are obtained with the quantile regression model with 0.5
quantile for 2019 and 2020 years.

Keywords: Quantile Regression, Quantile Random Forest, Temperature.
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Investigation of Ratio Estimators for Population Means Using Beta

Regression Method Under Simple Random Sampling

Haydar KOC!#
YCankirt Karatekin University, Faculty of Science, Department of Statistics, 18100, Cankirt

Abstract

Classical linear regression model is widely used in regression analysis. However, it is not an appropriate
approach for the situation where the dependent variable is restricted in the range of (0,1). Because it can
give estimates for the variable of interest that exceeds the lower and upper bound values of the variable.
In cases where the dependent variable is a random variable such as rates and proportions, beta regression
analysis is used in accordance with the nature of the data. The beta regression model is a very flexible
and widely used approach.

This study presents a family of predictors for population mean using the beta regression technique in
simple random sampling. The mean square error (MSE) equations were obtained for these presented
estimators, and it was shown that the proposed ratio estimators were more effective than some known
estimators. These results were supported by the original dataset.

Keywords: Beta Regression, Ratio Estimation, Mean Square Error
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SHIP TONNAGES DETERMINED BY THE WORLD ECONOMIC

GROWTH

Devran YAZIR*1,a, Bekir SAHIN2,b, Tsz Leung YIP3,c
! Karadeniz Technical University, Surmene Faculty of Marine Sciences, Maritime Transportation and
Management

Engineering, Trabzon
2International Maritime College Oman, Suhar, Oman
3Department of Logistics and Maritime Studies, Hong Kong Polytechnic University, Hong Kong

Abstract

Game theory is a discipline that examines subjects such as negotiation, conflict and cooperation
between individuals, organizations, and companies by using mathematical models. Game theory
is interested in understanding interaction between companies each other companies and
individuals, particular decisions made by individuals and their effects on other individuals. The aim
of the study is to investigate the maritime companies in a competitive environment where economic
imbalances take place. For this purpose, the economic data reached through the International
Monetary Fund (IMF) have been used. In this study, the effect of the increase in the economy over
the increase in the tonnage of maritime transport and the effects of the tonnage over the excess or
shortage in the market are calculated by using the game theory technique. In this respect, the issue
of how long the overall tonnage increase should continue in the economy is taken into consideration.
At the same time, moving economically with forward-looking estimates has also made the decision-
making process more difficult.

Keywords: Decision Making, Competition Environment, Game Theory, Maritime
Companies, Mathematical Model

216


https://www.ktu.edu.tr/marine
https://www.ktu.edu.tr/marine
https://www.ktu.edu.tr/maritime
https://www.ktu.edu.tr/maritime

On the Differential and Difference Basset Problems
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INear East University, Department of Mathematics, Nicosia, TRNC, Mersin 10, Turkey
2Peoples' Friendship University of Russia (RUDN University), Miklukho-Maklaya str., Moscow -117198 Russian
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3Institute of Mathematics and Mathematical Modeling, Almaty - 050010 Kazakhstan
AGiimiishane University, Engineering and Natural Sciences Faculty, Department of Mathematicalcal Engineering, 29100,
Gumushane

Abstract

In this presentation, we consider initial value problem for Basset equation. We prove stability estimate
for solution of differential problem. We propose the first order of accuracy difference scheme for
approximate solution of fractional problem. Stability estimates for solution of difference scheme are
established. Numerical results for different value of fractional order in Caputo derivatives are illustrated.

Keywords: Basset equation, Caputo Derivatives, Difference scheme, Fractional Differential Equations,
Initial Value problem, Stability Estimates
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Numerical soluton of the fourth order accuracy difference scheme for
multi point overdetermined boundary value problem for elliptic

equation

Charyyar ASHYRALYYEV*!'2, Gulzipa AKYUZ??

!Gumushane University, Engineering and Natural Sciences Faculty, Department of Mathematicalcal Engineering, 29100,
Gumushane
2Gumushane University, Graduate School of Natural and Applied Sciences, 29100, Gumushane

Abstract

In this work, we consider multi-point overdetermined boundary value problem for elliptic equation.
We construct the fourth order of accuracy difference scheme for approximate solution of source
identification problem for multi dimensional elliptic partial differential equation with first kind
boundary condition. Operator approach is used to proof of theoretical results. Stability estimates for
solution of proposed difference scheme are established. Numerical results overdetermined two
dimensional problems with one, two and three points are given.

Keywords: Boundary Value problem, Difference scheme, Elliptic Equation, High Order
Approximation, Source Identification Problem, Stability Estimates
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Response Surface-Based Nonlinear Goal Programming Optimization

Models for the L-Type and S-Type Quality Characteristics

Akin OZDEMIR*#
YOndokuz Mayis University, Engineering Faculty, Department of Industrial Engineering, 55139, Samsun

Abstract

Response surface methodology is an effective tool to model and optimize experimental design
parameters while dealing with quality characteristics. For some situations, the larger-the-better (L-type)
and the smaller-the-better (S-type) quality characteristics could be considered for multi-objective
optimization problems. In the literature, considerable attention has been paid to the nominal-the-best
(N-type) quality characteristic. This paper is three-fold. First of all, a response surface design is selected
to generate a design matrix. In addition, the model selection issue is presented using the design matrix
for L-type and S-type quality characteristics to obtain the estimated fitted mean, standard deviation, and
variance response functions. Second, nonlinear goal programming optimization models are proposed to
obtain optimal operating conditions for L-type and S-type quality characteristics while optimizing multi-
objective optimization problems. The comparison studies are also performed. Finally, numerical
examples are conducted to show the effectiveness of the proposed optimization models for L-type and
S-type quality characteristics.

Keywords: Nonlinear Goal Programming, Optimization, Quality Engineering, Response Surface
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Customer-Centered Robust Parameter Design Models Using
Controllable and Noise Design Factors for the L-Type and S-Type

Quiality Characteristics

Akin OZDEMIR*12
YOndokuz Mayis University, Engineering Faculty, Department of Industrial Engineering, 55139, Samsun

Abstract

Robust parameter design (RPD) aims to reduce the process variation by selecting levels of design
factors. The majority of RPD studies are related to controllable design factors while dealing with the
nominal-the-best (N-type). There are many situations where the customer's view should be incorporated
for the larger-the-better (L-type) and the smaller-the-better (S-type) quality characteristics. There are
three parts in this work. In the first part , the model construction scheme is presented while considering
both controllable and noise design factors. Therefore, the estimated process mean, standard deviation,
and variance are obtained for the L-type and S-type quality characteristics. In the second part, customer-
centered robust parameter design models are developed to find the optimal settings of both controllable
and noise design factors for the L-type and S-type quality characteristics. Moreover, the proposed models
are compared to their traditional counterparts. Finally, two numerical examples are presented to illustrate
the proposed methodology for the L-type and S-type quality characteristics.

Keywords: Controllable and Noise Design Factors, Optimization, Quality Engineering, Robust
Parameter Design
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Estimation of Future Flux, Relative Permeability and Capillary

Pressure from Counter-Current Spontaneous Imbibition Data

Can POLAT™2
Lzmir Katip Celebi University, Petroleum and Natural Gas Engineering Department, 35620, Izmir

Abstract

Relative permeability and capillary pressure are among the rock properties those of which are essential
in reservoir engineering. Estimation of these properties from spontaneous imbibition tests has been
gaining attention because of the simplicity of the related set-ups and in interest of saving time. The
uniqueness of the estimation and future forecasting capability of the constructed model with these
estimated parameters are other subjects to be considered apart from acquiring proper matches between
experimental and analytical or numerical results. In this study, semi-analytical solution of the counter-
current spontaneous validated with the arranged numerical solution was utilized for uniqueness and
forecasting analysis. The degree of uniqueness of the estimation was tried to be figured out by means of
implementing a methodology involving the application of global optimization (genetic) algorithm. The
correlating parameters to be optimized were varied in each test. Uniqueness was achieved in case the
optimized correlating parameter was an exponent. It was observed that the optimized model yielding
nonuniqueness predicted the future influx adequately even though the estimated correlating parameters
were notably different from the actual values. This fact is associated to accurate determination of
fractional flow ratios in semi-analytical solution of counter-current spontaneous imbibition in spite of
high deviation from the actual relative and capillary pressure values.

Keywords: Capillary Pressure Estimation, Counter-Current Imbibition, Flux Estimation, Global
Optimization, Relative Permeability Estimation, Uniqueness
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Borsa istanbul’da islem goren gida perakende firmalarinin finansal

performanslarimin CRITIC-TOPSIS yontemiyle degerlendirilmesi

Financial performance evaluation of food retail companies traded on Borsa Istanbul
using CRITIC-TOPSIS method

Askin GUL1,a, Mehmet ERDEM*1,b,Hakan OZTURK1,c
10ndokuz Mays Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi Béliimii, 55139, Samsun

Oz

Finansal analiz isletmenin durumunu ve faaliyetlerini incelemede yardimcidir. Bu sayede yoneticiler
dogru karar almakta ve etkin bir kontrol ve planlama faaliyeti ger¢eklestirmektedirler. Rekabetin yogun
yasandig1 sektorlerden biri olan gida perakende sektoriinde de firmalarin gelecegini dngérmesi igin
finansal performans analizleri olduk¢a dnemlidir. Bu amagla firmalar temel mali tablolarini periyodik
olarak analiz etmektedirler. Ele alinan ¢alismada Borsa Istanbul biinyesinde islem géren gida perakende
sektoriinde hizmet veren firmalar incelenmistir. Sektorde faaliyet gosteren firmalarin (Bim A.S, Bizim
Toptan Satis Magazalar1 A.S., CarrefourSA ve Migros Ticaret A.S.) 2013 — 2020 yillarina ait bilango
ve gelir tablolan kullanilarak finansal performanslar1 analiz edilmistir. Finansal performans analizi ve
karsilastirmasi icin gida sektdriinde siklikla kullanilan bir dizi finansal oranin yani sira finansal olmayan
oran da gbz Oniine alinmustir. Elde edilen performans gostergeleri ilk 6nce CRITIC yontemi ile
agirliklandirilmistir. Daha sonra ise ¢ok oOlgiitlii karar verme metotlarindan TOPSIS yontemiyle
degerlendirilmistir. Elde edilen karsilastirma ayni sektorde faaliyet gosteren sirketlerin farkli
performans gosterdiklerini gostermistir. Ayrica pandemi déneminin firma performansi tizerindeki etkisi
incelenmistir.

Anahtar kelimeler: Finansal performans analizi, CRITIC, TOPSIS, Gida perakende sektorii
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The Spectrum and Fine Spectrum of Upper Triangular Double Band

Matrix U(ao,a1,a2; bo,b1,b2) on the Hahn Sequence Space

Rabia KILIC**3 Nuh Durna'®
1Sivas Cumhuriyet University, Faculty of Science, Department of Mathematics, 58140, Sivas

Abstract

Spectral theory is a rapidly developing and widely studied area of functional analysis. There are spectral
studies of different types of matrix operators on certain sequence spaces. One of these matrices is the
band matrix. Spectral analysis of some band matrices on various sequence spaces is available, but there
is not much work on the Hahn sequence space.

Hahn sequence space h is defined that all sequence x = (xi) € ¢, such that Y.y k|xp41 — x| is
convergent. In here the normis ||x||, = X r=1 klxx+1 — xx|. The dual space of h is norm isomorphic to

the Banach space o,, = {x = (x) Ew: Supn%Z,Of:llxkl}.

The upper triangular double band matrix U(ay, a4, a,; by, b1, b,) is described on a Hahn sequence space
hb

Y a by 0 0 0 O

0 ag¢ by 0 0 O

0 0 a, b, 0 O

U(ao, ay, az; bg, by, by) = | 0 0 O a by O

0 0 0 0 a b

\00000(12---/

The class of the matrix U(ay, a;, az; by, by, sz inclhdes,' espe'cially, the matrix U(r, s) when a;,, = r and
b, = s for all keN, with r, sER and s#0.

|F(b0Fb1Ib2 *+ 0)

In this study, we investigated the spectrum, point spectrum, residue spectrum and continuous spectrum
of upper triangular double band matrix U(ay, a4, a,; bg, b1, b) in Hahn sequence space.

Keywords: Band Matrix, spectrum, fine spectrum.
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Air Pollution Prediction By Using Time Series Analysis

Efehan ULAS*!@
YCankir1 Karatekin University, Faculty of Science, Department of Statistics, 18100, Cankurt
2

Abstract

Air pollution, one of the most important problems of today, is constantly increasing its impact on high
populated cities and it is one of the foremost environmental pollution problems. Different mathematical
models are developed in order to reduce these problems. However, the air quality problem is still an
important problem for humanity. The high population in urban areas causes increased emissions and
ambient concentrations. The most common indicators for exploring the air quality in cities are ozone
(O3) and particulate matter (PM10) in urban areas. This study aims to estimate the ozone and particulate
matter levels in Prague in order to understand the air pollution problem of this city. Times series models
have applied to the pollution relevant concentrations of ozone and particulate matter. It was observed
that air pollution has increased steadily and seasonality in the air pollution was captured for Prague.

Keywords: Air Pollution, Urban Area, Enviromental Pollution, Ozone, Particulate Matter
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A Comparative Decision Making on Electronic Purchases During a

Pandemic

Ali KOSEOGLU**
lRecep Tayyip Erdogan University, Faculty of Arts and Sciences, Department of Mathematics, 53100, Rize

Abstract

During the Covid-19 pandemic, most classes from elementary education to universities are modified for
online education. In pandemic conditions, the need of electronics shows an increase. When students
want to buy electronics i.e., tablets, laptops etc., they are faced with a lot of different possible choices.
Multi-criteria decision-making methods are very usable tools for choosing the best possible alternative
among many others. Therefore, in this work, two well-known MCDM methods are taken into
consideration to choose the best possible electronics for students to use them in online classes.

Keywords: Multi-criteria decision making, pandemic, TOPSIS, TODIM
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A Decision-Making Method on Manufacturing Systems with

Intuitionistic Multiplicative Numbers

Ali KOSEOGLU*'2, Ridvan SAHIN?2P
'Recep Tayyip Erdogan University, Faculty of Arts and Sciences, Department of Mathematics, 53100, Rize
YGiimiigshane University, Engineering and Natural Sciences Faculty, Department of Mathematscal Engineering, 29100,

Giimiishane

Abstract

Manufacturing processes are the key element of a country’s economic growth. Producing the goods in
a most effective way has a great importance in terms of factories’ turnover expectations. Machining
parameters have a strong effect on production which directly affect the cost of the output. Mostly,
classical methods are used to optimize the machining parameters with crisp numbers in a uniform and
symmetrical interval. But production process has many unexpected situations which should be expressed
with non-uniform and non-symmetrical values. In this work, a manufacturing problem is discussed with
the intuitionistic multiplicative numbers and the machine parameters are optimized.

Keywords: Decision Making, intuitionistic multiplicative numbers, manufacturing
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Robust Regression Estimation Based On The Exponential Power

Series Distribution

Mutlu ALTUNTAS*l'a, Olcay ARSLAN®
1Sinop University, Faculty of Arts and Sciences, Department of Statistics, 57000, Sinop
2Ankara University, Faculty of Science, Department of Statistics, 06100, Ankara

Abstract

In most scenarios of the classical linear regression modelling, inference depends on the measurement
error distribution with a long-tail when data set includes few or many outliers. This creates a large
deviation from the assumed Normal data generation model because of the tails of such distributions
decrease to zero more slowly than the Normal distribution. In this context, one way to achieve robustness
to long-tails is to utilize the sampling model from within some distribution families, also called robust
distributions, enriched with robustness parameters with tails heavier than the Normal distribution.
Therefore, regression models with heavy-tailed distributed errors are a popular choice to obtain
robustness against the presence of outliers in the data sets.

In this study, we considered robust parameter estimation of the linear regression model with Exponential
Power Series (EPS) distributed errors. EPS distribution is a symmetric, univariate and unimodal
distribution involved in the class of heavy-tailed distributions belonging to the elliptical distribution
family. Potential use of this distribution has been appraised on real data samples in Bayesian regression
modelling in the literature, but there is a lack of performance evaluation for finite samples in classical
regression modelling. Therefore, this study aimed to explore its robustness properties when used as error
distribution compared to other alternating heavy-tailed distributions like Student-t, Laplace and etc. For
this purpose, we firstly achieved robust estimators for parameters of the linear regression model with
EPS distributed error and obtained robust estimates of the model parameters by using these estimators
in modeling of two real data sets with outliers. Real data application results demonstrated that the data
set should be modeled with a regression model based on EPS distribution with the lowest Akaike
information criterion (AIC) value.

Keywords: Exponential Power Series, Heavy Tailed Distribution, Robust Parameter Estimation, Robust
Regression
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Approximation Properties of New Stancu Type Linear Positive

Operators

Ovgil GUREL YILMAZ*!a
'Recep Tayyip Erdogan University, Faculty of Arts and Science, Department of Mathematics, 53100, Rize

Abstract

The subject of linear positive operators is one of the oldest study of mathematics which has a great
potential for applications in many problems in wide variety of areas. In positive approximation process,
Korovkin theorem which was established by Korovkin, provides simple principles which help us to
decide linear positive operators converge to the identity operator. To be more precise, it says that if
(L (ex))n=1c0nverges to e uniformly on [a, b] for the test function ey(x) =1, e;(x) = x,e,(x) =
x2, then (L, (f))n=1 cOnverges to f uniformly on [a, b] for each f € Cla, b].

The main object of this talk is to present a brief overview of the approximation properties of new
modified Stancu type linear positive operators and compare their approximation process with the well-
known linear positive operators.

Keywords: Bernstein Operators, Lipschitz Class, Modulus of Continuity, Stancu Operators,
Voronovskaja Type Theorem.
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On §4¢-Semilocal Modules

Esra OZTURK SOZEN*!2

1Sinop University, Faculty of Science and Arts, Department of Mathematics, 5700, Sinop

Abstract
The aim of this paper is to introduce §4-semilocal modules and give a characterization via weakly §-

. . . M . ..
supplemented modules. A module M is called §¢¢-semilocal if —1s semisimple where Socs ) =
(M)

Soc(M) n §(M). We show that the class of these modules is closed under factor modules and direct
sums. We characterize the rings whose modules are §¢¢-semilocal as a generalization of ss-perfect rings.

Keywords: §,5-semilocal Module, §45-supplemented Module, Weakly §,,-supplemented Module
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Stabilized FEM Solutions of 3D MHD Equations Inside a Conducting

Medium

Selcuk Han AYDIN
Karadeniz Technical University, Faculty of Art, Department of Mathematics, 61080, Trabzon

Abstract

In this study, we have considered Magnetohydrodynamic (MHD) flow in an spharical pipe surrounded
by a conducting medium. It is assummed that an external magnetic field is applied through different
directions. The coupled MHD equations are solved together with the Laplace equation under the
connection of both Drichlet and Neumann type boundary conditions. Obtained numerical solutions

display the well-known MHD characteristics. Also the effect of the stabilization is observed in terms of
2-D and 3-D plots.

Keywords: MHD Equations, FEM, Stabilization
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Radon Doniisiimiiniin Tersi icin Baz1 Seri Yontemleri

Biisra Saadet MUMCU *2, Zekeriya USTAOGLUP

Zonguldak Biilent Ecevit Universitesi, Matematik Boliimii, Zonguldak

Ozet

Bu ¢alismada, Radon doniisiimii ve Gegenbauer doniisiim ¢ifti arasindaki iliski kullanilarak Radon
doniisiimiiniin tersi icin bazi seri yontemleri arastirilmistir. Kullamilan yaklagimlar bilinmeyen
fonksiyonun dairesel veya daha yuksek boyutlarda kiresel harmonikler yardimiyla seri agiliminin
yapilmasina ve bu seri agilimina Radon doniisiimiiniin uygulanmasina dayanmaktadir. Bu durumda ters
doniisiim problemi, miimkiin olan Radon projeksiyonlarindan yararlanarak seri agilimindaki katsayilarin
bulunmasi problemine indirgenir. Bu katsayilar i¢in, Gegenbauer doniisiimiiniin 6zellikleri dikkate
almarak ve Gegenbauer polinomlarii iceren bazi integraller hesaplanarak yaklasimlar yapilmistir. Bu
yaklagimlara iligkin bazi uygulamalara yer verilmis ve ele alinan yontem filtrelenmis geri-projeksiyon
yontemi ve cebirsel rekonstriiksiyon yontemleri ile karsilagtirilmstir.

Anahtar kelimeler: Gegenbauer polinomlari, Kiiresel Harmonikler, Radon Doniistimii
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4D Printed Shape Memory Polymers and Their Applications

Meltem ERYILDIZ*12
1Beykent University, Engineering-Architecture Faculty, Department of Mechanical Engineering (EN), 34398, Ayazaga
Istanbul

Abstract

4D printing can be defined as the fabrication of structures using smart materials that allow the final
object to change its shape, properties, or function in response to an external stimulus such as light, heat,
or moisture. The available technologies, materials, and applications have evolved significantly since
their first development in 2013. They are used for actuators, smart devices, aesthetic primitives, smart
textiles, and also in biomedical applications. The applications of 4D printing within biomedicine are
explored with a focus on tissue engineering, drug delivery, and artificial organs. This study focuses on
the polymeric smart materials currently available for fabricating these structures. Finally, some ideas
for potential uses are proposed. This paper is about the brief overview of the advanced materials for 4D
printing and their applications.

Keywords: 4D Printing, Fused Deposition Modeling, Shape Memory Polymers
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FDM yontemi ile elde edilen Gradyan Poroziteli Doku Iskelelerinin

Arastirilmasi

Meltem ERYILDIZ*!2
1Beykent Universitesi, Mihendislik-Mimarlik Fakiiltesi, Makine Miihendisligi (En) Bolimii, 34398, Ayazaga Istanbul

Oz

Gozenekli, biyolojik olarak uyumlu ve biyolojik olarak bozunabilir doku iskeleleri doku
miihendisliginde olduk¢a 6nemli bir yere sahiptir. Bu tip implante edilebilir yapilar, esas kemige besin
ve oksijen tasinmasini ve hasar goren kemikte yeni dokularin olusumunu kolaylastirmaktadir. Kemik
dokunun tabakalarinin en iyi sekilde taklit edilebilmesi i¢in; kompakt tabakanin tasariminda daha diisiik
poroziteli; siingerimsi tabakanin tasariminda daha yiiksek poroziteli boylece gradyan poroziteli bir doku
iskelesi eldesi giiniimiizde oldukea ilgi ¢ekmektedir ve literatiirde de bu konu ile ilgili ¢aligmalar
kisithidir. Bu ¢alisma ile FDM (Fused Deposition Modeling) yontemiyle iiretilmis gradyan poroziteli
PLA (Polilaktik Asit) doku iskeleleri elde edilmistir. Elde edilen gradyan poroziteli doku iskelelerinin
mekanik 6zellikleri ve porozite oranlari karsilastirilmistir. Elde edilen sonuglar, numunelerin porozite
orani ve doku iskelesi tasarimu ile birlikte irdelenmistir.

Anahtar kelimeler: Doku Iskelesi, Fused Deposition Modeling, Gradyan Porozite
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Roll Stabilization of a Heavy Vehicle using Control Moment

Gyroscope

Faruk UNKER*1a

 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Mechanical Engineering, 29100,
Giimiishane

Abstract

In this study, a torque generated by a twin-flywheel gyroscope is considered as a control moment gyro
(CMG) to prevent vehicle rollover. As the rotating flywheels are tilted, certain modes of sinusoidal
motions are required with a proportional (P) controller proposed as the control output to balance the
precession of the gyro’s gimbal. It is observed that the sinusoidal gimbal motion results in a very small
amplitude of sinusoidal motion in the upright position of the sprung mass. Therefore, the proportional
(P) control loop maintains the rollover stability of the sprung mass with a stable continuous period.
Besides, there is also a simulation model using computer-aided engineering (CAE) software
(RecurDyn), which is built to verify the equations of a Lagrangian model of the vehicle. It can be
deduced from the comparison that the theoretical results agree well with the RecurDyn ones.

Keywords: Control Moment Gyroscope, Inverted Pendulum, Vehicle Rollover
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Jiroskop Yardim ile Kazic1 Makinelerde Enerji Tasarrufu ve

Titresimin Azaltilmasi

Faruk UNKER**?& Gékhan KULEKCI?"
YGiimiishane University, Engineering and Natural Sciences Faculty, Department of Mechanical Engineering, 29100,
Giimiishane
2Giimiishane University, Engineering and Natural Sciences Faculty, Department of Mining Engineering, 29100, Giimiishane

Oz

Madencilik ve birgok sektdrde kazici kullanilmaktadir. Gerek yol ve insaat yapimi gerekse maden
¢ikarma ve bulma asamalarinda diisey, egimli veya dik agili kazicilar kullanilmaktadir. Kullanilacak
olan kazici ekipman se¢iminin en 6nemli parametre formasyona uygulanabilirlik ve enerji sarfiyatidir.
Gelisen diinya sartlarinda enerji ihtiyaci giin gectikce artmaktadir. Arastirmacilar daha az enerji ile daha
cok is yapabilme cabasi i¢gindedir. Bu amagla formasyon kazicilarda revize yapilmasi ve enerji
kullaniminin azaltilmasi sarttir.

Bu calismada, yeni nesil jiroskop kullanilarak kazicilarda enerji tasarrufu ve soniimleme yapilmistir.
Kazicilar belli bir giicle formasyona kazi i¢in baski yaptiklarinda formasyonda paralel ve zit yonlii
olarak giic uygulamaktadir. Bu olay, Newton'un ii¢iincii yasasin da belirtilen etki tepki kanunudur.
Calismada, kullanilacak yeni nesil jiroskop sayesinde tepki kuvveti diistiriilerek uygulama yoniine
cevrilmistir. Bu sayede uygulanan enerji daha fazla ise doniistiiriilmiis ve enerjide biiyiik bir tasarruf
saglanmistir. Yapilan calisma simiile edilmis ve enerji formiilleri yardimi ile dogrulugu ortaya
konmustur.

Anahtar Kelimeler: Enerji, Jiroskop, Maden Makinalari, Soniimleme
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TiO; Katkili AbO; Kaplamalarin Asinma Davramslarinin Incelenmesi

Emine BOYNUEGRi KAPLAN*'2, Ebru Emine SUKUROGLU'®
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100, Giimiishane

Oz

Aliiminyum ve alagimlar1 diisiik yogunluk, yiiksek 06zgill mukavemet ve yiiksek korozyon
direnclerinden dolay1 endiistrinin birgok alaninda siklikla tercih edilmektedir. Fakat sahip olduklar
zayif yiizey oOzellikleri (sertlik ve asinma direnci) bircok gereksinimi karsilamak igin yetersiz
kalmaktadir. Aliiminyum ve alagimlarinin zayif yiizey 6zelliklerini gelistirmek amaciyla cesitli yilizey
islemleri uygulanmaktadir. Bu ¢aligmada, AA2024 aliiminyum alagimi {lizerine mikro-ark oksidasyon
(MAO) yontemiyle Al,O3 kaplama ve TiO- katkili Al,O3 kaplama tabakasi biiyiitiilmistiir. Biyiitiilen
kaplamalarin yapisal ve morfolojik 6zellikleri X-Ray difraktometresiyle (XRD), Taramali Elektron
Mikroskopu (SEM) ile incelenmistir. Siirtiinme ve aginma performanst 2N yuk ve normal atmosfer
sartlar1 altinda pin-on-disk cihaz1 kullanilarak incelenmistir. Sonuglar MAO-TIO, partikdlli
kaplamalarin tribolojik 6zelliklerinin kaplamasiz ve oksit kaplamali oérneklere kiyasla ¢ok daha iyi
oldugunu gostermistir.

Anahtar Kelimeler: AA2024 Alasimi, Asinma Direnci, Mikro Ark Oksidasyon (MAO)
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AZ31 Mg Alasimi Uzerine MAO/Epoksi Kaplamanin Yorulma

Omriine Etkisi

Filiz KARABUDAK*'2 Ruhi YESILDAL?®, Ebru Emine SUKUROGLU*¢, Hamid
ZAMANLOU?®
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane
2Atatiirk Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Béliimii, 25240, Erzurum

Oz

Yiksek 6zgil mukavemet, rijitlik, iyi sénimleme, elektromanyetik koruyuculuk, dokilebilme ve
islenebilirlik gibi milkemmel 6zelliklerinden dolay1 biyolojik materyaller, havacilik (ugak) ve otomobil
alaninda umut veren konstriiksiyon malzemesi olarak kendilerine farkli kullanim alanlar1 bulabilen
magnezyum alasimlarinin diisiik yorulma 6zellikleri ve diisiik korozyon direnci biyomedikal alaninda
uygulama olasiliklarin1 olumsuz etkilemektedir. Yorulma dayanimi ise magnezyum alasimlarinda
tizerinde daha fazla calisilmasi gereken bir karakteristik olarak karsimiza ¢ikmaktadir. Bu ¢aligmada
mikro-ark oksidasyon (MAO) metoduyla AZ31 magnezyum alagimi iizerine oksit film tabakasi ve
tizerine epoksi regine tabakasi bilyiitiilmiistiir. Biiyiitiilen kaplamalarin XRD ve SEM-EDS analizleri
gerceklestirilerek, yorulma test cihazinda yorulma 6miirleri ve dayanimlar belirlenmistir. MAO-epoksi
kaplamalarin yorulma &miir ve dayanimlarinin kaplamasiz ve oksit kaplamali 6rneklere kiyasla cok daha
iyi oldugu sonucuna varilmistir.

Anahtar kelimeler: AZ31, epoksi, MAO, oksit kaplama, yorulma
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Yiiksek Mukavemetli Celiklerin Mekanik Ozelliklerinin Nanogirinim

Yontemiyle Belirlenmesi

Dursun EKMEKCIi!?, Omer Necati CORA*2P
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 61080, Trabzon

Oz

Bu ¢aligmada, yiiksek mukavemetli otomotiv ¢ift fazli DP 1000 ¢eligi ve martenzitik i¢ yapidaki M 1200
celiklerinin mekanik 6zellikleri nanogirinim yontemi ile aragtirilmis ve konvansiyonel yontemlerden
elde edilen sonuglarla karsilastirilmistir. Bu amagla, belirtilen malzemelerden hazirlanan numuneler
tizerinde deformasyon olusturmak amaciyla 3-nokta egilme testi uygulanmistir. Bu testlerin dncesinde
(deforme olmamis durum) ve sonrasinda numuneler {izerinde farkli yiik ve girinim derinliklerinde
Olctimler alinarak, sonuglar karsilastirilmistir. Nanogirinim dl¢iimlerinden geliklerin sertlik ve elastisite
modiilii degerlerinin yanisira deformasyon sonrast numuneler iizerindeki artik gerilmeler, nanogirinim
Olctimleri ile literatiirde Onerilen esitliklerin kullanilmasi ile elde edilmistir. Elde edilen degerler, XRD
- sin?y yonteminden elde edilen artik gerilme dl¢iimleri ile karsilastirilmistir. Iki yontemle elde edilen
sonuglar arasinda, DP 1000 ve M 1200 gelikleri i¢in sirasiyla %28 ve %11 fark tespit edilmistir. Ayrica,
s06z konusu malzemeler iizerinde igyap1 analizleri (optik mikroskop, taramali elektron mikroskop,
atomik kuvvet mikroskop), yilizey purizliligi ve mikrosertlik (micro-Vickers) olgtimleri de
gerceklestirilmistir. U¢ noktali egilme ve nanogirinim testlerinden elde edilen veriler, kurulan sonlu
eleman modeli ile dogrulanmistir. Nanogirinimden elde edilen kuvvet-yerdegistirme egrileri ilgili
malzemelerin gerilme-birim sekilde degistirme egrilerinin sayisal olarak elde edilmesinde
kullanilmistir. Elde edilen egriler iiretici tarafindan verilen gerilme-birim sekil degistirme egrileri ile
karsilastirilmistir. Sayisal analizler ile elde edilen akma egrilerinin deneysel olarak elde edilen akma
egrileri ile biiylik uyum iginde oldugu goriilmiistiir.

Anahtar kelimeler: Nanogirinim, Sertlik, Elastisite Modiilii, Artik Gerilme, XRD, Sonlu Elemanlar
Analizi
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Balistik Teste Tabi Tutulan Zirh Celigi Plakalarinin Mekanik

Ozelliklerinin Nanogirinim Ydéntemiyle Belirlenmesi

Dursun EKMEKCIi!?, Omer Necati CORA*2P
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 61080, Trabzon

Oz

Bu calismada, balistik testlere tabi tutulmus Armox Advance, Ramor 500 ve Ramor 550 zirh ¢eliklerinin
mikro/nano mekanik 6zellikleri nanogirinim yontemi ile incelenmis ve elde edilen sonuglar
konvansiyonel yontemlerden elde edilen sonuclarla karsilastirilmistir. Balistik test uygulanmis
numuneler iizerinde merminin plakayi deldigi bélgenin hemen yanindan ve goreceli olarak hasar gérmiis
bolgeye uzak noktalardan numuneler ¢ikartilarak 10 mN maksimum yiik ve farkli maksimum girinim
derinliklerinde (50 nm, 100 nm, 150 nm) Slciimler almarak karsilastirmalar yapilmistir. incelenen
malzemelere ait sertlik ve elastisite modiilii degerlerinin yanisira numuneler iizerinde artik gerilme
verileri; nanogirinim Slgtimleri ve literatiirde 6nerilen esitliklerin kullanilmasi ile elde edilmistir. Elde
edilen bu degerler, XRD - sin?y yonteminden elde edilen artik gerilme dlgiimleri ile karsilagtirilmgtir.
Iki yontemle elde edilen sonuglar, Armox Advance, Ramor 500 ve Ramor 550 celikleri icin sirasiyla
%11, %7 ve %S5 fark tespit edilmistir. Zirh ¢eligi numunelerinin kirilma toklugunu hesaplamak igin
Charpy-Izod ¢entik darbe testleri gerceklestirilmistir. Ayrica, s6z konusu malzemeler {izerinde i¢yap1
analizleri (optik mikroskop, taramali elektron mikroskop, atomik kuvvet mikroskobu), yiizey
piriizliiliigli ve mikrosertlik (micro-Vickers) élgtimleri alinmustir.

Anahtar kelimeler: Nanogirinim, Zirth Celigi, Sertlik, Elastisite Modiili, Artik Gerilme, Kirilma
Toklugu, XRD
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Experimental Investigation of Vibration Behavior of E-glass/epoxy and

S2-glass/epoxy Composite Structures

Mehmet UY AR*12
1Bayburt University, Engineering Faculty, Department of Mechanical Engineering, 69010, Bayburt

Abstract

In this study, the vibration characteristics of composite beams are experimentally examined by using
modal analysis. The composite structures used in the experiments made of E-glass/epoxy and S2-
glass/epoxy materials with 4 and 6 layers, respectively. Experimental modal analysis of the composite
beams is performed under fixed-free boundary conditions to find the undamped natural frequencies and
damping coefficients. Firstly, impact test is applied to the composite structures. The displacement
vibration responses at free end are measured by using laser displacement sensor. Then, Fast Fourier
Transform (FFT) is taken by using the displacement responses in order to find the natural frequencies.
Damping coefficients are found from the vibration responses with logarithmic decrement equation. The
dynamic properties of the composite beams are presented with different physical properties.

Keywords: E-glass/epoxy and S2-glass/epoxy Composite Structures, Experimental Modal Analysis,
Dynamic Properties
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FDM Teknolojisiyle Uretilen Oksetik Bal Peteklerinin Titresim

Davramslarinin Deneysel Olarak incelenmesi

Durukan DILEK *'2 Kutay CAVA %, Hasan GEDIKLI **, Mustafa ASLAN
IKaradeniz Teknik Universitesi, Miihendislik Fakiltesi, Makine Miihendisligi Boliimii, 61080, Trabzon

2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Metalurji ve Malzeme Miihendisligi Béliimii, 61080, Trabzon

Oz

Negatif poisson oranli malzemeler olarak da bilinen Oksetik malzemeler bir¢ok miihendislik
uygulamasinda oldugu gibi pasif titresim kontroliinde de basarilidir. Bu ¢aligmada, eklemeli {iretim
yontemiyle (FDM) iiretilmis geleneksel ve Oksetik bal peteklerinin titresim izolasyon davranislari
deneysel olarak arastirilmistir. Buna gore, geleneksel hiicresel bagil yogunluga sahip, geleneksel ve
yardimec1 davranis sergileyebilen petek orneklerinin geometrileri tasarlanmistir. Eklemeli {iretim
yontemi kullanilarak Polipropilen (PP), termoplastik politiretan (TPU95A) ve akrilonitril biitadien stiren
(ABS) malzemelerinden numuneler iiretilmistir. Uretilen geleneksel ve Oksetik bal peteklerine ASTM
D 3580-95 test standartlarina 10-100 Hz frekans bandinda siniis tarama testleri yapilmstir. Elde edilen
deneysel bulgular, oksetik bal peteklerinin dogal frekanslarinin daha diisiik oldugunu gostermistir.
Bununla beraber Polipropilen malzemelerin en diisiik dogal frekansa sahip oldugunu dolayisiyla en iyi
titresim izolasyon kabiliyetine sahip oldugunu, ABS’den iiretilmis bal peteklerinin ise en yiiksek dogal
frekansa sahip oldugunu gostermistir.

Anahtar kelimeler: Oksetikler, Titresim Gegirgenligi, FDM, Titresim gecirgenligi
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Investigation of the Effect of the Welding Parameters on the
Mechanical Properties of the Friction Stir Spot Welded Joints

Mustafa AKIN'2, Mustafa Kemal KULEKCi2?, Ugur ESME?¢, Cem BOGA®Y, Kiirsat KAHYA'®
1Tarsus University, Technology Faculty, Graduate Institute, Department of Manufacturing Engineering, 33480, Tarsus
2Tarsus University, Engineering Faculty, Graduate Institute, Department of Mechanical Engineering, 33480, Tarsus
SAlparslan Turkes Science and Technology University, Department of Mechanical Engineering, 01250, Adana

Abstract

Friction stir spot welding (FSSW) is a modern solid state welding technique and is a welding type
suitable for automation and robotic applications that provides advantages such as reducing welding
times and low energy consumption. In this study, DX51D + Z galvanized steel sheet plate and 6061
series aluminum alloy sheet plate were welded using FSSW and the most suitable welding parameters
for FSSW were determined by examining the welding performances of these materials. The effects of
welding parameters such as tool pin length, tool rotation speed on mechanical properties such as tensile
strength, hardness and microstructure in welded joints obtained by FSSW method were investigated. At
the end of the study, optimum welding parameters were determined and the results were analyzed
graphically.

Keywords: Friction stir spot welding (FSSW), Hardness, Microstructure, Tensile strength
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AISI H13 Sicak Is Takim Celigine Uygulanan Gaz Nitrasyon isleminin

Asimnma Davramsslar Uzerindeki Etkisi

Ismail OVALI'*?, Gokmen ATLIHAN®, Berkay ERGENE**®, Cagin BOLAT?
'Pamukkale Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, 20160, Denizli

2stanbul Teknik Universitesi, Makine Fakiiltesi, Malzeme ve Imalat Departmani, 34437, Istanbul

Oz

Bu calismada, AISI H13 (DIN 1.2344) sicak is takim ¢eligine, 530°C” de 2,5 saat gaz nitrasyon islemi
uygulanmis olup, bu islemin asinma davraniglar1 iizerindeki etkileri deneysel olarak incelenmistir.
Abrazif aginma testlerinde, 5, 10 ve 15 N mertebelerinde ii¢ farkli kuvvet seti, kuru ortamda, sabit kayma
hizinda (3,33 m/s) ve ii¢ farkli kayma mesafesinde (100, 200 ve 300 m) uygulanmistir. Deneysel
calismalarin sonuglar1 incelendiginde; uygulanan nitrasyon isleminin AISI H13 sicak is takim ¢eliginin
asinma davranislari {izerinde 6nemli bir etkiye sahip oldugu belirlenmistir ve en yiiksek aginma direnci
nitrasyon iglemi uygulanmig numunede elde edilirken, en diisiik asinma direnci ise nitrasyon islemi
uygulanmamis (dokiilmiis haldeki) numunede elde edilmistir. Makine ve imalat parcalarinin servis
omiirleri gbz oniine alindiginda; uygulanan nitrasyon igleminin AISI H13 sicak is takim ¢eliginin aginma
Oomriinii ve tasarim performansini gelistirebilecegi saptanmustir.

Anahtar kelimeler: AISI H13, Asinma, Nitrasyon, Pin-on-Disk, Yiizey Sertlestirme
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Giimiishane 1li Icin Bina Dis Duvar1 Optimum Yalitim Kalinhgmin

Yasam Dongiisii Maliyet Analizine Gore Belirlenmesi

Meryem TERHAN*12
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,

Giimiishane

Oz

Bu ¢aligma Gilimiighane ili i¢in binalarda dis duvar i¢in optimum yalitim kalinliklarinin belirlenmesini
amaglamaktadir. Dis duvarda yalittm malzemesi olarak XPS, EPS, tagyiinii, cam yliinii ve yakit olarak
dogalgaz, komiir ve fuel-oil ele alinmistir. Ozgiil 1s1 kayb1 ve yillik enerji ihtiyact hesaplamalarinda
[ZODER TS 825 hesap programi ve ekonomik analiz igin Yasam Dongiisii Maliyet Analizi
kullanilmistir. Cesitli yalittm malzemeleri ve yakait tipleri i¢in yakit maliyetleri, enerji tasarruf degerleri,
geri 6deme siireleri ve optimum yalitim kalinliklart hesaplanmistir. Arastirma sonuglarina gore
binalarda dis duvar optimum yalitim kalinliklari, yillik enerji tasarrufu ve geri 6deme siireleri sirasiyla
0,03-0,09 m, 7,21-22,93 $/m?. y1l ve 0,29-0,75 y1l arasinda hesaplanmistir.

Anahtar kelimeler: Binalarda Enerji Verimliligi, Enerji tasarrufu, Optimum Yalitim Kalinligi, Yasam
Dongiisii Maliyet Analizi, D1 duvar
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Investigation of Auxetic Behavior and Elastic Properties of Star-

Shaped Patterns

Giiray GUMUS*'?, Mehmet Fatih OKTEM*®

YAnkara Yildirim Beyazit University, Faculty of Engineering and Natural Sciences, Department of Metallurgical and
Materials Engineering, 06000, Ankara

Abstract

Auxetic materials exhibit an unexpected behavior when they are subjected to mechanical stresses and
strains. When they are stretched in the longitudinal direction, they become thicker and when they are
compressed, they become thinner. In this experimental study, 3-point star, 4-point star, and 6-point star
shape patterns examined in terms of auxetic behavior and elastic properties. First, initial dimensions
have been chosen from the literature to achieve the lowest Poisson’s ratio for a 3-point star shape pattern
and then other star dimensions arranged to share the same mass with the 3-point shape pattern. For
comparison purposes, all patterns designed and will be tested in the same amount of unit cell. It is
important to find out the best design by making all-stars having equal mass. FEA (Finite Element
Analysis) has been carried out for the designed structures and all models were produced with ABS
filament (Acrylonitrile Butadiene Styrene) using the Fused Deposition Modeling (FDM) method for
rapid prototyping. Our results gave important guidance to design and optimize the dimensions to achieve
better elastic properties for star-shaped auxetic patterns. Based on the results, those patterns can be
optimized to resist predetermined loads by using our optimization algorithm. Results indicate 3-point
star pattern gives the lowest Poisson's ratio according to FEA. Furthermore, in these three models, it is
seen that the above-mentioned topology-properties relationship changes when the thickness of the stars
and the thickness of the connecting rings differ from each other.

Keywords: Auxetic Materials, Fused Deposition Modelling, Star Shaped Hierarchical Patterns
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Dokme Demirlerin Kum Kaliba Dokiimiinde Akiciik Ozelliklerinin

Modelleme Teknikleri Ile incelenmesi

Mehmet COSAR*!2, Ebru Emine SUKUROGLU 2°, Murat COLAK3¢, Sami KOSE*¢
L4 Giimiishane Universitesi, Fen Bilimleri Enstitiisti, Makine Miihendisligi Béliimii, 29100, Giimiishane
2Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,

Giimiishane
3Bayburt Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Elektronik ve Otomasyon Béliimii, 69000, Bayburt

Oz

Dokiim yonteminin bagarisi i¢in ilk ve en 6nemli asama s1vi metalin akiciliginin tasarima uygun olmasi
ve kalip boslugunu eksiksiz bir sekilde doldurmasidir. Akicilik; dokiim yapildiginda bir metalin
katilasma ile durmadan 6nce kalipta ilerleyecegi mesafe, ya da ergimis metalin kalip boslugunun igini
tamamen doldurmasi olarak tanimlanmaktadir. Sivi metalin akiciligina alagim o6zellikleri, kalip
ozellikleri, dokiim sicakligi ve ilave edilen alagim elementleri, uygulanan ilave yontemler (asilama,
kiiresellestirme, tane inceltme vb.) gibi dokiim uygulamasi sartlarina goére bir¢ok faktdrden
etkilenmektedir. Bu ¢alismada farkli sinif dokme demir malzemelerin farkli dokiim sicakliklari, farkli
kesit kalinliklar1 ve degisen dokiim parametrelerinde alagimin akicilik 6zellikleri modelleme teknikleri
ile arastirilmasi amaglanmistir. Deney parametreleri lamel grafitli ve kiiresel grafitli dokme demir
malzemeler, degisen dokiim sicakliklarinda 10 mm ye kadar kesit kalinliklarinda ve metaliirji kalite
parametreleri farkli degerlerde on goriilerek modellemeler yapilacaktir. Dolum modellemeleri SolidCast
Dokiim katilasma yazilimina biitiinlesik olarak ¢alisgan FlowCast Akicilik programi ile
gergeklestirilecektir. Calismada sonuglar incelendiginde, kaliplama tasarimi ayni olsa bile degisen
malzeme ve dokiim sartlarina bagl olarak farkli s1vi metal ilerleme miktarlar: tespit edilmistir. Etkileri
degisen malzemelerde farkli oranlarda da olsa dokiim sicakliginin artmasi akiciligin ilerlemesine olumlu
yonde etki ettigi anlasilmistir.

Anahtar kelimeler: Akicilik, D6kme Demir, Dokiim Simiilasyonu, FlowCast, Modelleme
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Fren Balatas1 Uretiminde Toz Metaliirjisi Yontemi Uygulamalari

Mehmet COSAR*!2, Ebru Emine SUKUROGLU 2°, Murat COLAK3¢, Sami KOSE*¢
L4 Giimiishane Universilesi, Fen Bilimleri Enstitiisti, Makine Miihendisligi Béliimii, 29100, Giimiishane
2 Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Béliimii, 29100,

Giimiishane
3Bayburt Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Elektronik ve Otomasyon Béliimii, 69000, Bayburt

Oz

Glinlimiizde, tasitlarda kullanilan yiiksek oranli seramiklerden, diisitk oranli metalik, polimerik,
asbestsiz organik balata malzemelerine kadar degisen genis bir yelpazede bircok malzeme mevcuttur.
Bu malzemeler arasinda; metalik balatalarin, asbest esasli balatalara gore; daha biiyiik hizda enerji
absorbe etmeleri, daha fazla aginma direncine sahip olmalar1 ve daha fazla kullanim 6mriine sahip
olmalari, daha yiiksek sicakliklara dayanikli olmalar1 ve 1s1 iletim degerleri de oldukga iyi olmasi gibi
avantajlart mevcuttur. Ayrica siirtiinme katsayilar1 sicaklik, basing ve ¢evresel etkenlere (soguk, sicak,
yag ve tuzlu su) kars1 daha az degiskenlik gosterir. Ancak metalik balatalarin giiriiltii ve vibrasyona
egilimli olmas1 diske hasar vermesi gibi dezavantajlar1 vardir. Bu kapsamda balata malzemeleri iizerine
yapilan c¢alismalar; kimyasal bilesimde degisiklige gidilerek istenen 6zelliklerin saglanmasi iizerine
yogunlagsmis ve bilesimler ayni olsa bile farkli {iretim parametreleri ile iiretilen balatalar ¢ok farkl
ozellikler sergileyebildigi bilinmektedir. Bu sebeple ¢alismada; metalik malzemelerin avantajlarina
sahip ve dezavantajlarin1 minimize etme potansiyeli olan toz metaliirjisi yontemi ele alinacaktir. Toz
metaliirjisi ile fren balatasi iiretim teknigi, {iretim siireci ve kimyasal bilesim degisiminin fren balatasi
performans degerlendirilmesi gergeklestirilecektir. Yapilan caligmalarda kimyasal bilesime eklenen
katkilara bagli olarak balatada yiiksek mekanik 6zellik ve diisiik asinma degerleri elde edilebilecegi,
boylece balatanin frenleme performansi agisindan 6nemli etkilere sahip oldugu, uygun oranlarda
kullanilmasi durumunda balatanin omriinii arttirdigi ve daha kontrollii ve giivenli frenleme
saglayabilecegi tespit edilmistir. Calismada literatiirde yer alan bilgiler dogrultusunda iiretim yontemi
ve kimyasal bilesime bagl1 iiretilen fren balatas1 6zelliklerinin karsilastirilacagi, fren balatalarinin {iretim
teknolojileri {izerine yeni bir yaklagim sunan bir derleme gergeklestirilmistir.

Anahtar kelimeler: Asinma, Fren Balata, Sinterleme, Toz metaliirjisi

247



Experimental and Numerical Investigation of Heat Transfer
Performance of Al.Oz—Water Based Nanofluids in a Double Pipe

Heat Exchanger

Aycan ALTUN*!2 | Osman Nuri SARA,
'Bursa Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Kimya Miihendisligi Boliimii, 16310, Bursa

Abstract

In this study, the heat transfer performance of Al,Os-water based nanofluid for turbulent flow in a
counter flow double pipe heat exchanger was investigated experimentally and numerically. The
nanofluid was prepared using 0.3% Al,O3 by volume and 0.2% Tween 80 surfactant by weight. While
the nanofluid used as cold fluid was passed through the inner tube of the heat exchanger at 7 different
flow rates (2-8 I/min), the flow rate of the hot fluid was kept constant at 5 I/min throughout the
experiment. The total heat transfer coefficient, friction factor, and Nusselt number were calculated
according to the experimental data obtained and compared with the literature. Besides, heat transfer
properties and pressure drop of nanofluid were investigated numerically using CFD (ANSYS 19.3) with
single-phase fluid assumption. It has been observed that the numerical results and the values obtained
from the experimental results were compatible with each other. It was concluded that the CFD approach
provided a reasonable estimate for heat transfer performance in a double pipe heat exchanger using
Al,Oz-water nanofluid.

Keywords: Al.Os;, ANSYS, Heat Exchanger, Nanofluid
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Investigation of Change in Property of Al.Oz—Water Based Nanofluids

with Time

Aycan ALTUN*2 | Osman Nuri SARA™,
1Bursa Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Kimya Miihendisligi Boliimii, 16310, Bursa

Abstract

This study aims to examine the property changes of nanofluids prepared with and without surfactant
related to temperature and time. Within this scope, two different Al,Os-water based nanofluids were
prepared with and without Tween 80 surfactant. Half of the obtained nanofluids were exposed to the
temperature of 60 °C for 1 hour throughout 60 days. Two main thermal properties, namely viscosity and
thermal conductivity, and contact angles of nanofluids were measured at regular intervals for 60 days.
Each nanofluid was stirred at room temperature for 1 hour before measurements were conducted.
Transient hot-wire method was used for thermal conductivity measurements. Viscosity values of
nanofluids were determined by rheometer. The maximum change amount was determined according to
the results obtained. In addition, the effect of temperature on the nanofluid, including surfactant, was
evaluated.

Keywords: Al,Os, Hysteresis, Nanofluid, Surfactant, Temperature
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Atmosferik Briillorde Enjektor Capi ve Enjeksiyon Hizimin Hava-Yakat

Karismasina Etkisinin Niimerik Modellenmesi

Seyda OZBEKTAS*!2 Bilal SUNGUR?®, Bahattin TOPALOGLU'*
10ndokuz Mays Universitesi Miihendislik Fakiiltesi, Makina Miihendisligi Béliimii, Samsun, Tiirkiye

2 Samsun Universitesi Miihendislik Fakiiltesi, Makina Miihendisligi Béliimii, Samsun, Tiirkiye

Oz

Fosil enerji kaynaklarinin giderek azalmasi, aragtirmacilart mevcut kaynaklara alternatif olabilecek yeni
yakit arayislaria ve eldeki kaynaklar1 daha verimli kullanmaya yoneltmistir. Ayrica enerji iretilirken
genelde bir yakma sisteminden faydalanilir ve yakma sisteminin verimi yanma kalitesiyle yakindan
ilgilidir. Gaz yakitin durgun hava icine enjekte edildigi ve gereken yakma havasini emmek suretiyle
yakma havasini yakitin kendisinin temin ettigi yakicilar atmosferik yakicilar olarak bilinir ve bu
yakicilarda hava-yakit karisma oranlari yanma kalitesini belirlemede 6nemli bir paya sahiptir. Calisma
kapsaminda 6rnek bir atmosferik briilrde enjektor ¢apinin ve enjeksiyon hizinin hava-yakit karismasina
etkisi niimerik olarak incelenmistir. Hesaplamalar iki boyutlu olarak eksenel simetrik sartlarda
gergeklestirilmistir. Tiirbiilansin modellenmesinde Standart k-& modeli kullanilmistir. Enjektor ¢apt ve
enjeksiyon hizina gore olusan hiz vektorleri, hiz akim ¢izgileri, basing konturlari, mol konsantrasyonlari,
efektif viskozite konturlar1 ve hava-yakit karigim oranlar1 incelenerek sonuglar degerlendirilmistir.

Anahtar kelimeler: Atmosferik bruldr; Enjektdr; Nimerik modelleme
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Laser Surface Texturing and Techniques to Improve the Tribological

Properties of Materials: A Review

Setenay GEMICI'?, Yasar DEMIRCAN'®?, Abdullah SERT*¢
1Eskisehir Osmangazi University, Faculty of Engineering and Architecture, Department of Mechanical Engineering,

26040, Eskisehir

Abstract

Surface texturing, a technological method in the last decade, is one of the surface modification
techniques that change the surface texture to improve the tribological properties of materials. On the
material surface, high wear resistance, reduction of friction coefficient and improvement of lubrication
conditions are provided. Recently, various surface texturing processes have been developed. One of
these, Laser Surface Texturing (LST), is the most developed among them. Different texture densities,
size and depth, feature alignment and shape changes in the LST process have been the subject of
theoretical and experimental researches. The coefficient of friction manipulated by the LST differs in
dry and lubricated conditions. In this review, direct laser ablation, laser interference and laser shock
processing, which are among the LST techniques, have been examined in detail in the literature and the
analysis of these techniques has been reported in this research. The effects of laser parameters on surface
texturing have been examined in detail from the literature and detailed analysis has been given in
graphics and tables.

Keywords: Coefficient of Friction, Laser Ablation, Laser Interference, Laser Shock Processing, Laser
Surface Texturing, Texture Design
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3 Boyutlu Polimer Baskida Katman Yiiksekliginin Yiizey Kalitesi ve

Mukavemete EtKisinin Incelenmesi

Mustafa GUNES*!?, Serkan GUNES??, Abdulhamit SEVGI®®
YOSTIM Teknik Universitesi, Biyomedikal Cihaz Teknolojisi Programi, 06374, Ankara
20STIM Teknik Universitesi, Mekatronik Programi, 06374, Ankara
3OSTIM Teknik Universitesi, Insansiz Hava Aract Teknolojisi ve Operatorliigii Programi, 06374, Ankara

Ozet

3 Boyutlu Baski teknolojileri, diger imalat teknolojilerine oranla uygun maliyeti, ulasilabilirligi, bakim
ve sarf malzeme giderlerinin cazip olusu gibi avantajlarindan dolayi, islevsel parcalarin ve nihai
iiriinlerin dogrudan imalatinda giin gegtikce artan bir kullanim alan1 bulmaktadir. Ozellikle tasarlanan
endiistriyel iiriinlerin kalip ile imalatina gegmeden 6nce bu teknoloji ile kaliplarin plastik parcalardan
tiretimi; tasarim hatalar1 ve nihai {irlin tizerinde testlerin yapilmasi noktasinda prototiplerinin iiretiminde
oldukca avantaj saglamaktadir. Kalip imalatinin yani sira, sanat, aksesuar, ev ve ofis {irlinleri gibi
tilketime yonelik iriinlerde estetik bir goriintii ve islevsellik bakimindan ylizey piiriizliligi ve
sertliginin 6nemi 6n plana ¢ikmaktadir. Havacilik ve savunma sanayi gibi alanlara yonelik Grtnlerin
iretiminde ise yilizey puriizliiliigii ve sertligine ek olarak mukavemet degerlerinin de iyi olmasi
beklenmektedir. Herhangi bir parca 3 Boyutlu Baski ile iiretilmek istendiginde baski esnasinda bir¢ok
parametre; ylzey piiriizliliigi, yiizey sertligi ve mukavemet kriterlerine dogrudan etki etmektedir. Bu
parametreler arasinda iiretim deseni ve dolgu yogunlugu parametrelerinin degistirilmesi mukavemete
onemli 6l¢iide etki ederken, katman yiiksekligi parametresinin degistirilmesi belirtilen 3 kritere de etki
etmektedir. Bu calismada diger tiim baski parametreleri sabit tutulurken, her bir katman yiiksekligi i¢in
3’er adet olmak iizere; 0.1, 0.16, 0.2, 0.24 ve 0.3 mm olacak sekilde 5 farkli katman yiiksekligi degeri
ile 15 adet test numunesi iiretilerek, numunelerin testleri gergeklestirilmistir. Sonuglar karsilagtirmali
olarak incelendiginde belirtilen kriterlerden ylizey piirtizliiliigii ve sertligi icin en iyi sonucu 0.1 mm;
mukavemet icin en iyi sonucu 0.24 mm ve her 3 kriter iginde uygun olan katman yiiksekligi degerinin
0.2 mm oldugu tespit edilmistir.

Anahtar kelimeler: 3 Boyutlu Baski, Cekme Testi, Polimer, Yiizey Piirizliligi, Yizey Sertligi.
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Uretimde Dijital Doniisiim: 3 Boyutlu Baski Teknolojisi ve Kiiresel

Pazarda Karsilasilan Kisitlar

Mustafa GUNES*!2, Serkan GUNES?®, Abdulhamit SEVGI®®
YOSTIM Teknik Universitesi, Biyomedikal Cihaz Teknolojisi Programi, 06374, Ankara
20STIM Teknik Universitesi, Mekatronik Programi, 06374, Ankara
3OSTIM Teknik Universitesi, Insansiz Hava Araci Teknolojisi ve Operatorliigii Programi, 06374, Ankara

Ozet

Dordiincti sanayi devrimi ile gelen dijitallesme kavramiyla, yeni teknolojileri iiretim siirecleri ile
biitiinlestirerek; insanlarin, robotlarin, donanimlarin, lojistik ve is siirecleri bilesenlerinin birbirleri ile
iletisim kurmasi, is birligi yapmasi ve liretimde verimliligin arttirilmasi hedeflenmistir. Bu durum ile
birlikte, esnek ve hizli iiretim, yenilik¢ilik, siirdiiriilebilirlik, dijitallesme, kisisellestirme ve akilli {iretim
gibi kavramlarin karsilik buldugu 3B baski teknolojileri, Endiistri 4.0’a dahil olmustur. 3B baski
teknolojileri tek bir teknoloji olmamak ile birlikte bir¢ok alt teknolojilerden olugsmakta ve calisma
prensipleri, kullandiklar1 malzemeler, imalat ve iiretim siirecleri, avantajlar ve kisitlar esliginde farkl
endiistriyel uygulamalarda yer bulmaktadirlar. Kiiresel pazarda, bir¢ok sektoriin 3B baskiya yonelmesi
ve bu sektorlerdeki firmalarin, yenilikgi lirlin gelistirmek icin birbirleri ile maliyet ve teknoloji lizerinden
girdikleri rekabet ortaminin etkisi; 3B baski teknolojileri alaninda tedarik zincirinin gelecekte daha
hareketli ve yaygin olacagini gostermektedir. Ayrica 3B baski teknolojisinin diger yikici teknolojilerle
etkilesimi, yeni is modellerinin ortaya ¢ikmasini saglayarak bu kapsamda orta ve uzun vadede biiyiik
fark yaratmay1 basarmistir. Bu gercevede yapilan ¢alima ile 3B baski teknolojileri ile dogrudan ve seri
iiretime gegcis siireglerinde gelistirilen ve gelistirilmesine devam edilen yeni malzeme kullanilmasinin,
yiiksek hassasiyetle kaliteli iiretim yapilmasi noktasinda ¢ikarimlarda bulunulmustur. Ayrica bu
teknolojinin tiretime getirdigi yenilikler, tedarik zinciri lizerindeki etkileri ile birlikte daha ¢ok tercih
edilmesine engel olan kiiresel pazarda karsilasilan kisitlar ele alinarak; bu kisitlarin iyilestirilmesine
yonelik cesitli rapor ve anket sonuglarindan elde edilen veriler grafik haline getirilerek sunulmustur.

Anahtar kelimeler: 3B Baski, Dijitallesme, Endiistri 4.0, Siirdiiriilebilirlik, Kiiresel Kisitlar.
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AZ31 Magnezyum Alasimi i¢in Asir1 Yaslandirmanin Bazi Mekanik
Ozelliklere Etkisi

Mehmet SAHBAZ*
1Karamanog’lu Mehmetbey Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 70200, Karaman

Oz

Bu calismada agirligina oranla yiiksek mukavemeti ile son yillarda oldukega ilgi gbren magnezyum
alasimlarindan aliiminyum (Al~%3) ve ¢inko (Zn~%) oranin ¢ogunlukta bulundugu AZ31 alagiminin
1s1l iglemler sonucu bazi mekanik oOzellikleri incelendi. Numuneler test standartlarima gore
hazirlandiktan sonra, ilk olarak homojenlestirme tavlamasi yapildi, bdylece malzemedeki i¢ gerilmeler
de giderilmis oldu. Bu 1s1l islem i¢in numuneler iki saat boyunca 345 °C sicaklikta 1s1l islem firininda
bekletildi. Daha sonra karsilagtirma yapmak i¢in numunelerin bir kismma 180 °C de 12 saat siireyle
yapay asir1 yaslandirma yapildi. Bu siirenin bu malzeme igin asir1 yaslandirma siiresi olarak yeterli
oldugu literatiirdeki caligmalara gore belirlenmistir. Asirt yaslandirma, ¢okelen fazin (¢ogunlukla 3 fazi-
Mgi7Al12) kendi kafes sistemini olusturmasi ile matris yapisindaki ¢arpilmanin azalmasina bagli olarak
sertlik ve mukavemet degerlerinde diismesine sebep olan bir durumdur. Bu durum deneysel olarak bu
calismada dogrulanmis olup 6zellikle malzemenin sertlik degerlerinin asir1 yaglandirma neticesinde ilk
degere (62,4 HV) distligli goriilmiistiir. Mukavemet degerlerin 6l¢limii i¢in kullanilan basma testi
sonuglar da kiiciik farkliliklarla birlikte ¢ok yakin degerlerler vererek asirt yaslandirmanin beklenen
etkisini gostermistir. Fakat bu ¢alismada 6zellikle, mekanik test olarak literatiirde ¢ok incelenmeyen
darbe dayanim testi (Charpy impact test) ile asir1 yaslandirmanin malzeme {izerindeki etkisi
incelenmistir. Sertlik ve mukavemet degerlerinin aksine darbe test sonuglari, asirt yaslandirmadan
olumsuz etkilenmemis olup yaslanan malzemelerin darbe soniimleme dayanimlari (J/cm2) yaklagik %13
yiiksek ¢ikmistir. Bunun sebebi asir1 yaslandirilmis malzemenin tane sinirindaki ¢okelmelerin ani
dinamik yiikleme sonucu davranisiyla aciklanabilir. Darbe testindeki hiz ve asir1 kuvvet malzemenin,
kirllma aninda ani peklesmesine sebebiyet verip bdylece malzeme toklugunu, dolayisiyla darbe
dayanimini arttirmistir.

Anahtar kelimeler: Basma Testi, Charpy Darbe Testi, Is1l Islem, Sertlik Testi
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Paslanmaz Celik Sac Malzeme icin Yari-Statik Zimba Kesme Testinin

Deneysel ve Sayisal Analizlerinin Karsilastirilmasi

Mehmet SAHBAZ*
1Karamanog’lu Mehmetbey Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 70200, Karaman

Oz

Bu calismada AISI-304 paslanmaz ¢elik sac malzeme (0.5 mm kalinlikta) i¢in statik-esdeger zimba
kesme testi (quasi-static punch shear test, QS-PST) deneysel ve sayisal olarak gerceklestirildi ve
sonuglar kargilagtirildi. QS-PST ihtiyaca gore standart dis1 olarak tasarlanmakta ve 6zellikle kompozit
plaka seklindeki malzemelerin diisiik hizda yiliklemelere karsi delinme dayanimini belirlemede
kullanilmaktadir. QS-PST sonuglari, balistik test sonuglarina benzerlik gosterdigi i¢in arastirmacilar
tarafindan ilgi gormektedir. Deneysel ¢alisma, 100 kN kapasiteli elektromekanik ¢ekme-basma test
cihazina, bu test igin 0zel iiretilmis kalip ve zimbanin (diiz uglu silindir zimba 13 mm, aralik 26 mm
capta,) entegre edilmesi ile gerceklestirildi. Sayisal analizde malzeme o6zelliklerinin dogru
tanimlanabilmesi i¢in ilgili malzemenin ¢ekme testleri de yine ayni cihazla gergeklestirildi. Daha sonra,
deney sisteminin CAD modeli olusturuldu ve sonlu elemanlar analizi (SEA) gergeklestirildi. SEA da,
bu tiir testlerde daha yakin sonu¢ verdigi i¢in ag yapist tetrahedral olarak belirlendi ve ag sayisi
50000’den 150000’e kadar arttirilarak analizler yapildi. Son olarak elde edilen deneysel ve sayisal
sonugclar karsilastirildi ve iki ¢alismanin sonuglart arasinda (uygulanan kuvvetlerde %2.1 farkla) yakin
benzerlik goézlemlendi. Ayrica malzemenin deforme olmus goriintiilerinde de biiyilk benzerlik
gozlemlendi. Bu benzerlikte sonlu elemanlar (mesh) ag sayisinin artirilmasi, sinir sartlarinin (siirtiinme
vs.) ve malzeme Ozelliklerinin (stress-strain degerlerinin) deneysel sonuglara yakin tanimlanmasinin
etkisinin dnemi goralda.

Anahtar kelimeler: Sac Metal, Zimba Testi, Sonlu Elemanlar Analizi
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Hibrit Olarak Baglanan Yapistirmahh Kompozit Baglantilarin

Mekanik Davranislarinin Incelenmesi

Ugur KEMIKLIOGLU*!2
lDo§u5 Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 34775, Istanbul

Oz

Yapistirmali kompozit baglantilar; havacilik, uzay, denizcilik, otomotiv, savunma sanayii gibi
endiistrinin ¢esitli alanlarinda kompozit plakalarin birbirine montajlanmasi asamalarinda yaygin
kullanim alanina sahiptirler. Bu baglantilarin kayma dogrultusundaki mekanik 6zelliklerinin
iyilestirilmesi, baglantilarin kullanilacagi makine veya makine pargalarindaki tastyict 6zelliklerinin
artmas1 bakimindan oldukca Onemlidir. Bu calisma kapsaminda, iki farkli film esash yapistirict
kullanilarak tek taraftan bindirmeli olarak yapistirilan kompozit baglantilarin yar1 — statik cekme testleri
sonrasinda elde edilen kuvvet — uzama diyagramlari incelenerek mekanik 6zellikleri karsilastirilmustir.
Tek taraftan bindirmeli yapistirilan kompozit baglanti numuneleri ASTM D5868 standardinda
olusturulmustur. Baglantilarin olusturulmasinda; AF-163 (1 numarali yapistirict) ve FM 73 (2 numarali
yapistirict) film yapistiricilart kullanilmis ve her bir yapistirict iki plaka arasina ii¢ katli istiflenerek
yapistirllmistir. Bununla birlikte, sirasiyla birer kat olacak sekilde, iki farkli yapistirict ti¢ kath olacak
sekilde istiflenerek de (1-2-1 ; 2-1-2 olacak sekilde)kompozit baglantilarin hibrit olarak yapistirilmasi
saglanmistir. Yapistirilmast istenen kompozit plakalar, film yapistiricilarin istiflenmesi islemi
sonrasinda, 80°C sicaklikta 110 dakika siiresince kiirlenmesi saglanarak yapistirma islemi
tamamlanmistir. Yapistirmali kompozit baglantilara ¢gekme testlerinin uygulanmasi sonrasinda elde
edilen bulgular incelenmis ve hibrit yapistirmanin mekanik 6zelliklere olan katkisi irdelenmistir. Sozlii
bildiri kapsaminda elde edilen bulgular detayli olarak paylasilacaktir.

Anahtar kelimeler: Cekme Testi, Film Yapistiricilar, Hibrit Baglanti, Kompozit Baglanti, Yapistirmali
Baglant1
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Farkl Isil islem Uygulanmis Ti6Al4 Alasiminin islenebilirlik

Davramslarimin Incelenmesi

Elif MALYER*!2, Fikret SONMEZ?", Ozan CAYDAS?®
IManisa Celal Bayar Universitesi, Turgutlu MYO, Makine ve Metal Teknolojileri Bolimii, 45400, Turgutlu, Manisa
2 Manisa Celal Bayar Universitesi, Hasan Ferdi Turgutlu Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, 45400,
Turgutlu, Manisa
34lisan Lojistik, 34752, Istanbul

Oz

Titanyum alagimlarindan Ti6Al4V alasimlari, yiiksek dayanim/yogunluk, iyi korozyon dayanim gibi
dikkat ¢ekici 6zelliklere sahiptir. Dahast bu ozelliklerini yiiksek sicakliklarda korurlar. Bu nedenle
bir¢ok sektérde kullanim alani bulurlar. Ti6Al4 alagimlarinin bigimlendirilmesinde genellikle talaglh
imalat yontemlerinden yararlanilir fakat bu malzemelerin talasla sekillendirilmesinde bir¢ok problemle
karsilasilir. Bu nedenle islenebilirligi zor malzemeler grubunda yer alirlar. Ti6Al4 alasimina artan ilgi
bu malzemelerin daha verimli islenebilmesi i¢in optimum sartlarin tespit edilmesini gerekli kilar. Birgok
talagli imalat parametresinin yaninda Ti6Al4V malzemelerin 1sil islem durumu ve malzemenin
icyapisinda talagli imalati etkiler. Bu calismada, iki farkli 1sil islem (tavlama ve yaslandirma)
kullanilarak farkli B-fazi oranlarina sahip numuneler elde edilmistir. Alasimin igyapisindaki farkli -fazi
oranlarimin takim 6dmrii ve yiizey piiriizliliigline etkileri arastirilmistir. Ayrica bu etkilerin artan ilerleme
hizlarinda nasil degistigi incelenmistir. Bu amagla yapilan 1s1l islemler sonucunda yaslandirma islemi
ile %24,59 tavlama islemi ile %37,91 B- fazli i¢yapr elde edilmistir. Ardindan Ti6Al4V alasimi
malzeme tizerinde ti¢ farkli ilerleme miktari (366 mm/dak, 732 mm/dak, 1098 mm/dak) kullanilarak cep
frezeleme islemi gerceklestirilmistir. Bu deger yaklasik %37,91 olarak tespit edilmistir. B- fazinin
artmast ile sertlik degerinde yaklasik 23,2 Hv’lik bir artis elde edilmistir. Tavlanmig numunelerde daha
iyi ylzey piriizliligi tespit edilmistir. Yaslandirtlmis numunelerde ise yiiksek ilerleme miktarlarinda
takim kirilirken tavlanmis numuneler takim kirilmadan islenebilmistir.

Anahtar kelimeler: Isil Islem, ilerleme Miktar1, Ti6Al4V, Takim Omrii, Yiizey Kalitesi
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Cep Frezelemede Takim Yanasma Hareketlerinin Yiizey Piiriizliliugii

ve Takim Asinmasi Uzerindeki Etkisi

Elif MALYER*!2, Fikret SONMEZ?", Ozan CAYDAS?®
IManisa Celal Bayar Universitesi, Turgutlu MYO, Makine ve Metal Teknolojileri B6limii, 45400, Turgutlu, Manisa
2 Manisa Celal Bayar Universitesi, Hasan Ferdi Turgutlu Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, 45400,
Turgutlu, Manisa
34lisan Lojistik, 34752, Istanbul

Oz

Titanyum alasimlart bir siiper alasim olarak, diisiik yogunluk, yiliksek dayanim, yiiksek sicakliklarda
mekanik 6zelliklerini koruma gibi iistiin 6zellikleri nedeniyle 6zellikle karmasik geometriye ve dar
toleranslara sahip endiistri alanlarinda artan kullanim alanina sahiptir. Bununla birlikte islenebilirlikleri
zordur. Titanyum alagimlarinin daha verimli islenebilmesi i¢in bircok yontem arastirilmistir. Takim
yollarmin iyilestirilmesi bu yontemler arasindan 6ne ¢ikmaktadir. Kesici takim hareketinden olusan
takim yollarinin degistirilmesi her zaman mimkiin degildir ancak takim yanagma hareketinin
tyilestirilmesi ile iiretim maliyetleri diisiiriilebilir. Takimin is parcasina yaklagma hareketinin geometrisi
maliyete en cok etki eden parametredir ve bu nedenle ticari CAM programlarinda cep frezeleme
islemleri igin bir¢ok yaklagma hareketi dnerilmektedir. Bu ¢aligmada, ii¢ temel yaklagsma hareketinin
(direkt, helisel ve rampalama) takim omrii ve ylizey piiriizliiliigiine etkileri arastirilmistir. Ayrica bu
etkilerin artan ilerleme hizlarinda nasil degistigi incelenmistir. Bu amagla Ti6Al4V alasimi malzeme
tizerinde {i¢ farkl ilerleme miktar1 (366 mm/dak, 732 mm/dak, 1098 mm/dak), {i¢ farkli yaklagsma
hareketi (dalma, helisel, rampalama) kullanilarak cep frezeleme islemi gergeklestirilmistir. Islenebilirlik
deneyleri sonunda kesici takimlarda diflizyon asinmasi, serbest kenar asinmasi ve yigma kenar
olusumunun yani sira krater olusumu da gézlemlenmistir. En iyi ylizey piiriizliilik degerleri genel olarak
dalma yaklasma hareketi ile elde edilmistir. Diisiik ilerleme degerleri ile yapilan deneylerde ise helisel
yaklagma hareketi ile daha iyi yiizey piiriizliiligi elde edilmistir. En iyi takim 6mrii en diigiik ilerleme
miktar1 ve helisel yaklasma hareketi ile en kotii takim 6mrii ise en yiiksek ilerleme miktar1 ve rampalama
yaklagma hareketi ile elde edilmistir.

Anahtar kelimeler: Ilerleme Miktar1, Ti6Al4V, Yaklasma Hareketi, Takim Omrii, Yiizey Kalitesi
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Decreasing Defects in Plastic Injection Molding and Vibration Welding

Processes Through Statistical Process Control

Meryem ULUSKAN*12

Eskisehir Osmangazi University, Faculty of Engineering and Architecture, Department of Industrial Engineering,
26480, Eskisehir, TURKEY

Abstract

Various plastic products are used in every aspect of our life. Therefore, plastic manufacturing is among
the main manufacturing areas. Considering both injection molding and its complementary process -
vibration welding, achieving the required quality level is critical. Accordingly, the goal of this study is
to decrease a particular defect seen on condenser dryer water tanks, which are manufactured through
plastic injection molding and vibration welding. Water leakage problem encountered on these tanks
were aimed to be minimized through statistical process control techniques. Initially, the water leakage
problem and its criticality was determined by presenting the cost of this problem. After determination
of the problem, manufacturing workflow was provided. Next, cause-and-effect diagram presenting the
potential causes of water tank leakage was created and the root causes were discussed in detail. Then,
control charts were created to examine the process stability. In addition, initial process capability
analysis was conducted through which poor capability was revealed. It was determined that both
injection molding and vibration welding processes were among the root causes of water leakage
problem. Therefore, improvement efforts made included mold maintenance and cleaning, and usage of
custom fixtures on the welding machine. After improvements took place, final control charts were
created and process capability analyses were re-conducted. Results revealed the fact that the improved
molding process was in control and the process capability was enhanced dramatically. In addition, the
significance of the improvements made were verified through hypothesis testing. The improvements
were standardized for sustainability. Finally, as an additional remedial action, a new automated leakage
testing system was designed and utilized as a replacement for the previous manual system. This action
also decreased the amount of faulty water tanks that are shipped to the customer.

Keywords: Dryer water tanks, Household appliances, Quality improvement, Plastic injection molding,
Statistical process control, Vibration welding
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Facility Layout Design and a Decision Support System Creation in a

Furniture Manufacturing Plant

Meryem ULUSKAN*'2 Naime OKYAY!®, irem KAYA!®
1Eskisehir Osmangazi University, Faculty of Engineering and Architecture, Department of Industrial Engineering,

26480, Eskisehir, TURKEY

Abstract

This study aims to conduct a facility layout design through integration of lean manufacturing methods.
Particularly, in this study, the goal is to identify and eliminate the problems encountered within a
furniture manufacturing plant. Accordingly, defect report checklists, Pareto analysis, fishbone diagram
and work study applications, such as time and motion study, were used to determine the problems within
the plant. Besides lean manufacturing applications such as 5S, AutoCad and Microsoft Excel programs
were used for improvements. A new facility layout was created using the AutoCad program and layout
improvements were made at the factory with new and additional equipment such as conveyor system.
Production rate was increased as a result of the use of the conveyor system, which facilitated the
transportation between the work stations. In addition, as a decision support system, a inventory tracking
system was created using Excel VBA. With this VBA based system, considerable cost and time savings
have been achieved. After the improvements were made, the measurements were re-taken and the results
obtained were compared with the pre-improvement results. Results revealed the fact that significant
efficiency improvements along with considerable cost and time savings have been achieved. In the edge
banding machine alone, an increase of 64.5% in productivity and a savings of 100,242 TL was achieved
in labor costs.

Keywords: Conveyor system, Decision support system, Facility layout design, Furniture
manufacturing, Inventory tracking, Lean manufacturing
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Radyal Kaymah Yataklarda Hidrodinamik Yaglamanin Hesaplamal
Akiskanlar Dinamigi (HAD) ile Analizi

Erdar KAPLAN*!, Olkan CUVALCI?
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Béliimii, 61080, Trabzon

Oz

Radyal kaymali yataklar endiistriyel uygulamalarda yaygin olarak kullanilan ve hidrodinamik yaglama
kosullarinda ¢alismaya elverisli oldugu bilinen makine elemanlaridir. Basit yapilarina ragmen stratejik
konumlari ve gii¢ aktarma sistemlerindeki kritik rollerinden dolay1 makinelerin en 6nemli bilesenleridir.
Cok sayida parametre kaymali yataklarin calisma performansini ciddi derecede etkiler. Bu
parametrelerin secimindeki kapsamli bilgi birikimi, daha modelleme asamasinda yatagin istenilen verim
diizeyine ulasmasini kolaylastirir. Bu ¢alismada, hidrodinamik sartlar altinda ¢alisan bir radyal kaymali
yatagin tasarimi ve analizi sunulmustur. Yag filmi basinci ve yilkk tasima kapasitesi gibi yatak
performans parametreleri gesitli tasarim degiskenleri (eksantrisite orani, uzunluk/cap oran1 ‘L/D’ ve
muylu hizi) i¢in Hesaplamali Akiskanlar Dinamigi (HAD) yaklasimu ile analiz edilerek parametrik bir
inceleme yapilmistir. Yagin yatak ile muylu arasina giris sekline bagh olarak caligmada iki farkli
yaglayict modeli ele alinmistir. Yaglayici modelleri ii¢ boyutlu olarak olusturulmus, akis 6zelligi
laminer, sikistirilamaz ve izotermal olarak kabul edilmistir. Analizler sonucunda, yatak yiizeyi boyunca
yag filmi basmcinin ¢evresel dagilimi, konum agisinin bir fonksiyonu olarak elde edilmistir. Yag
filminde olusan maksimum basin¢ degerlerinin yatagin tam ortasinda etki ettigi, enine dogru gittikce
azalma gosterdigi belirlenmistir. Artan eksantrisite ve muylu hiz1 ile birlikte maksimum yag filmi
basincinin arttig1, yataklama alaninin artmasiyla ise azaldigi tespit edilmistir. Ayrica, yagin yataga giris
pozisyonun akig alani ve yatak verimliligi iizerindeki etkisi tartigilmistir.

Anahtar kelimeler: Basing Dagilimi, Hesaplamali Akiskanlar Dinamigi (HAD), Hidrodinamik
Yaglama, Kaymal1 Yataklar, Yiik Tagima Kapasitesi
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Statik Yiiklii Radyal Kaymah Yataklarda Elastik Deformasyonlarin
Akiskan-Kati Etkilesimi (AKE) ile Analizi

Erdar KAPLAN*!, Olkan CUVALCI?
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane
2Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 61080, Trabzon

Oz

Hidrodinamik kaymali yataklar yiiksek yiik tasima kapasitesi, titresim, darbe ve giiriiltii soniimleme
ozelliklerinden dolay1 cesitli uygulamalarda yaygin sekilde kullanilirlar. S6z konusu elemanlarin
performansi mil ile yatak arasinda olugan yag filmi kalinlig1 ve basing gradyani ile dogrudan iliskilidir.
Olusan bu basinglarin belirli bir anda veya belirli bir konumda sayisal degerlerinin deneysel olarak
belirlenmesi oldukca zordur ve hassas ekipmanlar gerektirir. Ancak, gelisen yazilim teknolojileriyle
birlikte hassas, giivenilir ve hizli ¢6ziimlere ulasmak miimkiindiir. Bu ¢alismada, ZA-27 alasimindan
imal edilmis radyal kaymali yataklarin yag filmi basinci etkisinde yiizey gerilmeleri ve deformasyonlar
ANSYS Workbench 19.2 programi kullanilarak analiz edilmistir. Analizlerde, yag filmi basing
dagilimlarin1 simiile etmek i¢in Hesaplamali Akiskanlar Dinamigi (HAD) yontemi, akis analizinin
sonuclarini yapisal analiz ile birlestirerek yatagin elastik davranisini simiile etmek i¢in ise Akigkan-Kati
Etkilesimi (AKE) yontemi kullanmilmigtir. Kaymali yatak sisteminin li¢ boyutlu modeli ANSYS
Workbench Designer modiilii kullanilarak olusturulmustur. Akis 6zelligi laminer ve sikistirilamaz
olarak kabul edilmistir. Analizler statik yiik altinda gerceklestirilmistir. Muylu hizi, radyal bosluk,
eksantrisite orani gibi yatak parametreleri degisiminin gevresel basing dagilimina ve yatagin elastik
davranisina etkisi incelenmistir. Radyal boslugunun artmasi eksantrisite oraninin artigina ve minimum
film kalinliginin azalmasina, buna bagl olarak da ayni yiikleme kosullarinda daha biiyiik yag filmi
basinci degerlerinin ortaya ¢ikmasina neden olmustur. Bu durum yatak yiizeyinde olusan gerilmelerin
ve deformasyonlarin artisi ile sonuglanmistir. Simiilasyonlarin dogrulugunu kontrol etmek i¢in ise elde
edilen sonuglar analitik ¢ézlimler ile karsilagtirilmis ve uyum igerisinde oldugu belirlenmistir.

Anahtar kelimeler: Akiskan-Yapi1 Etkilesimi, Basing Dagilimi, Hesaplamali Akiskanlar Dinamigi
(HAD), Hidrodinamik Yaglama, Kaymali Yataklar, ZA-27 Alagim1
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Al-Mg-Si Alasimin Farkh Yiikler Altinda Siirtiinme Performansimin

Incelenmesi

Senol SIRIN*12
1Diizce Universitesi, Giimiisova Meslek Yiiksekokulu, Makine ve Metal Teknolojileri Boliimii, 81500, Diizce

Oz

Al-Mg-Si alagimlari, mitkemmel mukavemet, tistiin aginma direnci gibi 6zelliklerinden dolay1 otomotiv
ve havacilik basta olmak {izere endiistride yaygin olarak kullanim alam1 bulmustur. Ustiin 6zelliklerinin
yaninda yiiksek ytiklerde ve yiiksek sicakliklarda aginma direnci disiiktiir. Bu ¢calismada Al-Mg-Si farkli
yiiklerdeki siirtiinme katsayisi, aginan ylizey analizi ve temas sicaklik analizi yapilmstir. Siirtiinme
testleri pin-on disk test cihazinda 5 N, 10 N ve 15 N yiikler altinda gergeklestirilmistir. Elde edilen
sonuclara gore, surtinme test yikid 5N’dan 10 N’a ¢iktiginda sicaklik %21,17, 15 N’a ¢iktiginda ise
%59,15 artmigtir. Al-Mg-Si alasimin 5 N, 10 N ve 15 N yiik altinda elde edilen ortalama siirtiinme
katsayilar1 sirastyla 0,340, 0,364 ve 0,378’dir. Artan yiik ile numunelerin yiizeyinde asinmalarin daha
belirgin oldugu goriilmiistiir.

Anahtar kelimeler: Al-Mg-Si Alagimi, Siirtiinme Katsayisi, Pin-on-disk, Sicaklik
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Effect of the Counterpart on the Dry Sliding Friction and Wear
Performance of the AISI 316L

Safiye IPEK AYVAZ*12 Mehmet AYVAZ2P
IManisa Celal Bayar Univ., Turgutlu Vocational School, Manisa, Trkiye
2Manisa Celal Bayar Univ., Manisa Technical Sciences Vocational School, Manisa, Turkiye

Abstract

In this study, the effect of the counterpart on the dry sliding friction and wear behaviours of AISI 316L
stainless steel alloys were investigated. Wear tests were carried out using the pin-on-disc method on the
CSM tribometer test device in accordance with ASTM G99 - 17 standards. 6 mm diameter Al>O3,
100Cr6 and WC-6Co balls were used as counter elements. In the tests, 5N load, 15 cm-sec sliding
speed and 500 m sliding distance were used. After the abrasion tests, the friction coefficients and specific
wear rates of the samples for different counterparts were compared. In addition, by examining the worn
surfaces, the effect of the counterparts on the wear type and mechanism of the AISI 316L stainless steel
alloy specimens was reported.

Keywords: AlISI 316L, Pin-on-disc, Wear performance, Tribology

264



Properties of Ceramic Matrix Composites Containing Graphene
Platelets

Sinem Baskut

Eskisehir Technical University, Faculty of Engineering, Department of Materials Science and
Engineering, 26480, Eskisehir

Abstract

Graphene platelets (GPLs) are often used as the second phase to improve the properties of ceramics due
to their excellent in-plane thermal conductivity (~5000 Wm™'K™!), mechanical properties such as high
Young’s modulus (~1 TPa) and fracture strength (~125 GPa) and also electrical properties (electrical
conductivity of ~10” Sm™) [1]. This is a review study investigating the effects of GPLs addition on the
properties of ceramic matrix. In a study [2] where two types of GPLs, few-layer and multi-layer were
used, fracture toughness of pure SizNs measured as 5.1+0.3 MPam*/2 improved by ~100 and 60 % with
the addition of 3 wt. % few-layer and multi-layer GPLs, respectively. In another study [3] that is a
continuation of that work [3], the friction coefficient of SizsN4 did not change with the addition of 3 wt.
% multi-layer GPLs, while it decreased significantly with the addition of 3 wt.% few-layer GPLs.
Furthermore, Rutkowski et al. [4] reported that the thermal conductivity of SisNs (=17 Wm™'K™)
increased by approximately 47 % by adding 10 wt. % GPLs (~25 Wm™'K™!). Poyato et al. [5] reported
that the through-plane and in-plane directions DC electrical conductivity values of ZrO, containing 5
vol. % GPLs improved ~18 and 6 times by increasing the GPLs content to 20 vol. %, respectively.

Keywords: Ceramics, Electrical Conductivity, Fracture Toughness, Graphene Platelets Thermal
Conductivity
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Soguk Punta ( Clinching ) Birlestirme Yontemleri

Samet SERDAR*'2 Zeki AZAKLI!
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii, 29100,
Giimiishane

Oz

Soguk punta yontemi; kalinliklar1 0,1 ile 10 mm arasi olan iki levhanin arada bir baglanti elemani
olmadan soguk deformasyonla birbiri ile birlestirme yontemidir. Bu yontem hidropndmatik bir giic
sistemi ile yapilmaktadir. Sistem iki ¢ene arasinda yerlestirilen sac levhalarin hidropnématik sistem
yardimiyla 3,5 ile 8 ton arasi bir kuvvetle birlestirilmesidir.

Soguk sekillendirilebilirligi olan malzemelerin bu yontemle birlestirilmesi olduk¢a kolay ve dayanakli
bir sonu¢ vermektedir. Birlestirme yontemleri; vida birlestirme, per¢in birlestirme, punta kaynagi gibi
birgok geleneksel birlestirme yonteminin dezavantajlarimi ortadan kaldiran ve onlara kiyasla daha iyi
sonugclar veren bir tekniktir.

Anahtar kelimeler: Sac Birlestirme Yontemleri, Birlestirme Yo6ntemleri Avantajlari, Soguk Punta
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Examination of the Mechanical Behaviors of Beams Made of

Functionally Graded Materials

ADIL YUCEL"
Istanbul Technical University, Faculty of Mechanical Engineering, Department of Mechanical Engineering, 34437,
Istanbul

Abstract

The use of materials with mechanical properties that vary functionally has become increasingly
widespread. To enhance a designed system, it can be advantageous to use a material that has different
local characteristics because there may be several boundaries and loading conditions when the material
is subjected to mechanical stress. From this point of view, functionally graded materials can be an
alternative to composite materials. This study examines the mechanical behavior of beams with linear
and constant rectangular sections and elastic properties that vary functionally throughout the section.
Within this scope, the selected beam dimensions, boundary conditions and maximum value of the
elasticity modulus remained constant, and the elasticity modulus functions were written using several
parabolic and exponential functions. Keeping the maximum value of the elasticity modulus constant is
preferred for convenience when examining the parameters, and this also provides a good representation
of steel materials subject to thermal effects. The maximum and minimum values of the elasticity
modulus were selected and entered as inputs to MATLAB’s curve fitting functions. Thus, the constants
of the function that control the change in the elastic properties were determined. In addition to the
characteristics of the functions, the mechanical behaviors of the beams were also examined by
parametrically changing the maximum and minimum values of the elasticity modulus throughout the
section. The beam’s static behavior was analyzed under several loading conditions, and unloaded free
vibrational analyses were also conducted. In the static analyses, the displacements, principal stresses,
principal strains and von Mises equivalent stresses were examined, while the natural frequencies and
mode shapes were determined in the free vibration analyses. Following these examinations, it was
observed that the displacements increased and the natural frequencies decreased as the gap between the
maximum and minimum values of the elasticity modulus increased. It was suggested that the decrease
in the average elasticity modulus is the reason for this phenomenon. In addition, the decrease in the
beam’s bending stiffness caused a significant increase in the displacements that originated in bending
and a much greater decrease in the natural frequencies of the bending modes. Moreover, the beam’s
axial and torsional modes were coupled with the bending modes because of the eccentricity between the
elastic center and the centroid. Therefore, pure axial and torsional modes could not be observed under
pure axial and torsional loading conditions. For the same reason, several displacements were observed
to couple with bending for beams under axial and/or torsional loading.

Keywords: Functionally Graded Materials, Mechanics of Materials

267



Production of High-Transparent MgO Films by Radio-Frequency
Sputtering Method

Fatih SENASLAN*2 Muharrem TASDEMIR'®, Ayhan CELIK?*
 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Mechanical Engineering, 29100,
Giimiishane
2Atatlrk University, Engineering Faculty, Department of Mechanical Engineering, 25240 Erzurum

Abstract

Magnesium oxide (MgO) films were produced by the radio frequency (RF) sputtering method. The
effect of working pressure on the structure and optical properties of MgO films was investigated.
Structural characterization of thin films was determined using the X-ray diffraction (XRD) method.
XRD results showed the presence of dominant peaks corresponding to the (200) and (220) lattice planes
of MgO. However, peaks corresponding to the MgO (111), (311) and (222) lattice planes also appeared
in the films deposited at low pressure. It was determined that the average crystal size and the deposition
rate increased as the pressure decreased. SEM analysis showed that the microstructure of the nano-
spherical MgO film transformed into a coarse-grained nano-pyramidal shape after annealing. The optical
properties of MgO films were determined by UV-Vis spectroscopy. Accordingly, it was determined that
the absorption threshold of the films was around 290 nm wavelength and the optical band gap of the
films varied between 4.06 and 4.14 eV. MgO films with high transmittance reaching an average of 95%
in the visible region were obtained.

Keywords: Magnesium oxide, Optical properties, RF sputtering, Transparent films
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Investigation of Microstructural Change and Damping Behaviour of
Zn-27Al-1Cu Alloy Aged in Different Periods

Fatih SENASLAN*'2 Murat AYDIN??
1Giimiishane University, Engineering and Natural Sciences Faculty, Department of Mechanical Engineering, 29100,
Giimiishane
2Karadeniz Technical University, Engineering Faculty, Department of Mechanical Engineering, 61080, Trabzon

Abstract

The ternary Zn-27Al-1Cu alloy produced from raw materials by permanent mould casting method. The
effect of aging at different periods on the microstructure and damping behaviour of the Zn-27Al-1Cu
alloy was investigated. The investigations revealed that the microstructure of the alloy in the as-cast
state consisted of aluminium-rich o dendrites and the surrounding zinc-rich n, eutectoid 3 phases and
copper-rich € phase. The ageing treatment removed the dendritic structure of the casting alloy and
transformed it into a coarse-grained (B -matrix) stable form containing Zn-rich and Cu-rich precipitates.
Microstructural changes after ageing treatment were directly affected the damping behaviour. It was
determined that the impact strength, namely toughness, increased in the early stage of aging, reduced
sharply with increasing aging time, and remained stable with a small increase in the prolonged aging
stage. The highest impact toughness was obtained from the alloy aged 0.5 hours. The variation in
damping energy can be attributed to the structural changes and precipitation hardening mechanism
caused by different aging processes. The prolonged ageing process transformed the fracture
characteristic of the as-cast alloy from relatively brittle to ductile fracture.

Keywords: Ageing, Damping behaviour, Microstructure, Precipitation hardening, Zn-Al alloys
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Imaging of cells and bacteria for biomaterials researches with image

processing technology

Taha Cagri SENOCAK*!2
Ataturk University, Faculty of Engineering, Department of Metallurgical and Materials Engineering, 25240,
Erzurum

Abstract

In the field of biomaterials research, especially regarding biocompatibility that is intended to be placed
in the body, the behavior of cells and bacteria on surfaces is observed. Generally, in these studies,
inverted optical microscopes are used during surface imaging when metallic materials are used.
However, the fact that bacteria and cells have three-dimensional shapes makes it difficult to visualize
them on non-transparent surfaces. The inability to get a clear image from the surfaces makes the studies
of the researchers very difficult. This study explains how to obtain more explicit images by using image
processing technology in the imaging of bacteria and cells, which are frequently used in biomaterial
studies.

Keywords: Cells-bacteria imaging, Biomaterials, Image processing technology

270



PEO Yontemiyle AA2014 Aliiminyum Alasim Uzerine Biiyiitiilen h-
BN/AI,O3; Nanokompozit Kaplamalarin Asinma Ozelliklerinin

Karakterizasyonu

Taha Cagr1 SENOCAK*'2, Ersin ARSLANP
LAtatiirk Universitesi, Miihendislik Fakiiltesi, Metalurji ve Malzeme Miihendisligi Boliimii, 25240, Erzurum

Oz

Aliiminyum (Al) ve alasimlari, yiiksek dayanim-agirlik orani, iyi dokiim o6zelligi ve diislik termal
genlesme Ozelliklerinden dolay1r otomotiv ve havacilik sektoriinde 6nemli bir yere sahiptir. Al ve
alasimlar1 lizerinde dogal olarak olusan pasif oksit tabakasi onlari asmmma ve korozyona karsi
korumasina ragmen bu karakteristik 6zellikleri agresif ¢evrelerde ¢okta yeterli olmamaktadir. Plazma
elektrolitik oksidasyon (PEO) yontemi kullanilarak biiyiitiilen Al,Os kaplamalar Al ve alagimlarinin
aginma ve korozyon 6zellikleri izerinde 6nemli katkilar saglamaktadir. PEO yontemiyle nanopartikiiller
metal oksitlerle birlikte yiizeylere basariyla kaplanmaktadir. Bu c¢alismada, AA2014
alasiminin aginma 6zelliklerinin iyilestirilmesi amaciyla, PEO yontemi kullanilarak kati yaglayici
ozellige sahip h-BN nanopartikiller iceren bir elektrolit icerisinde Al203/h-
BN nanokompozit kaplamalar biiyitiilmistiir. Al>O3/h-BN nanokompozit kaplamalarin kalinliklari
girdap akimlariyla, yapisal 6zellikleri XRD, SEM-EDS, atmosfer sartlarindaki tribolojik ézellikleri pin-
on-disk aginma testi ile tespit edilmistir. En diisiik siirtinme katsayis1 0,23 ile 420/-100V, 1000 Hz, %20
gorev dongiisii ve 8 g/L nanopartikiil miktarinda, en diisiik asinma oran1 ise 7,79x10° mm3/Nm ile 420/-
100V, 1000 Hz, %10 gorev dongiisii ve 12 g/L nanopartikiil miktarinda biiyiitiilen kaplamalardan elde
edilmistir.

Anahtar kelimeler: AA2014, PEO, h-BN, Kat1 yaglayici, Asinma
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The Mechanical and Tribocorrosion Properties of TaN Thin Films

Coated on Ti6AIl4V Using Pulsed-dc Magnetron Sputtering

Gokhan GULTEN*!2, Taha Alper YILMAZ?, Yasar TOTiK", ihsan EFEOGLU™
Ytatiirk Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, 25240, Erzurum
2Atatiirk Universitesi, Miihendislik Fakiiltesi, Metalurji ve Malzeme Miihendisligi Boliimii, 25240, Erzurum

Abstract

Ti6AI4V is widely used in biomedical applications due to its excellent corrosion resistance, low modulus
of elasticity and high biocompatibility. However, Ti6Al4V hardness is low and its tribological properties
are quite poor. The aim of this study is to synthesize tantalum nitride thin films on the Ti6AI4V alloy
surface to increase the hardness and tribological properties. The TaN thin films were deposited on
Ti6AI4V substrates using pulsed-dc magnetron sputtering deposition process. XRD technique was used
in the characterization of TaN films. Hardness and scratch tests were carried out to determine the
mechanical properties. The tribological properties of the film were determined using a pin-on-disc
tribometer. The corrosion tests of the TaN films were carried out in simulated body fluid at which is
human body temperature.

Keywords: Pulsed-dc Magnetron Sputtering Ti6Al4V, Tantalum Nitride
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Tribological Properties of MoS2 particles as Lubricant Additive on the

Performance of Statically Loaded Radial Journal Bearings

Hasan BAS *!@
IKaradeniz Technical University, Engineering Faculty, Department of Mechanical Engineering, 61080, Trabzon

Abstract

Journal bearings have a great effect on reducing power losses in mechanical systems. One of the most
important working issues of recent years is to reduce friction even more with the addition of inorganic
compounds as additives to the engine oils used between the relative movement shaft and the bearing. In
this study, the effects of additive engine oil on bearing performance were investigated by adding 1% by
weight Molybdenum Disulfide (M0S2) to the base engine oil (Shell Tellus 10). As a result of the
experiments, it has been observed that the MoS2 added engine oil exhibits less friction behavior than
the base oil at increasing bearing load and temperatures, resulting in less wear and power loss by forming
a better oil film.

Keywords: Additive, Journal bearing, Molybdenum disulphide, MoS2, Lubrication, friction
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Yiizey Piiriizliiliigiiniin Kaymah Yatak Performans1 Uzerindeki

Etkilerinin Incelenmesi

Hasan BAS *!@
Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Béliimii, 61080, Trabzon

Oz

Hidrodinamik kaymali yataklarda, siirtiinme katsayisi, yag film kalinligi, basing dagilimi, yag debisi,
vb. gibi parametreler yatak tasarimi ve optimum enerji verimliligi acisindan olduk¢a 6nemli tasarim
kriterleridir. Bu ¢aligmada yatak malzemesi ayni olan iki farkli yilizey piiriizliiliigiine sahip hidrodinamik
radyal kaymali yatak diizenegi ile farkli yiiklerde ve sicakliklarda deneyler yapilmis ve yiizey
pliriizliliigliniin yatak performans: iizerinde etkileri incelenmistir. Deneylerin sonucunda, yiizey
puriizliliigiintin, 6zellikle siir ve karigik siirtlinme bolgesinde sivi siirtlinme bolgesinden daha fazla
etkin oldugu, artan yiizey piiriizliliigt ile birlikte, yag filmi olusum kabiliyeti azalirken, aginma ve
yataktaki gii¢ kaybinin arttig1 tespit edilmistir.

Anahtar Kelimeler: Yiizey piiriizliiliigii, Kaymali yatak, Hidrodinamik yaglama, Triboloji
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Kritik Metallerin ikincil Kaynaklardan Hidrometalurjik Yontemler ile

Kazanim

M.Demet OKUDAN*'2 Ceren ERUST?2P
LSaghik Bilimleri Universitesi, Hamidiye Saglik Bilimleri Fakiiltesi, Is Saghg ve Giivenligi Boliimii, 34668, Istanbul,
Tlrkiye
2Mineral-Metal Kazanim ve Geri Doniisiim (MMR&R) Arastirma Grubu, Maden Miihendisligi Bolimii, Stleyman
Demirel Universitesi, TR32260 Isparta, Tiirkiye

Oz

Ulkelerin uygulama ve hedeflerinde yer alan riizgar turbinleri, fotovoltaik paneller, elektrikli araglar ve
verimli 151k yayan diyot (LED) teknolojileri gibi diisiik karbonlu teknolojilere geciste kritik metallere
olan kiiresel talep hizla artmaktadir. Yasam standartlarinin yiikselmesi ve iirlinlerin kullanim
omiirlerinin kisalmasi nedeni ile kritik metallere olan talep, yalnizca mevcut kiiresel birincil
kaynaklardan iiretim ile karsilanamamaktadir. Bu kritik metallerin gtivenli ve strdirilebilir tedarikini
saglamak i¢in kullanim 6mrii dolmus iiriinler gibi ikincil kaynaklardan kazanilmasina yonelik faaliyetler
genisletilmektedir. Uriinlerin heterojen yapis1 ve kritik metallerin miktar olarak diisiik icerigi nedeniyle
mevcut geri doniisiim sistemleri yetersiz kalmakta ve kritik metallerin tekno-ekonomik olarak kazanimi
saglanamamaktadir. Artan gevre bilinci ile kullanilan reaktiflerin gesitlendirilmesinin yani sira klasik
yontemlere olan guven ile dongusel bir ekonomiyi miimkiin kilmak igin ¢ok c¢esitli hidrometalurjik
yontemlerin kullanildigi yenilikgi geri doniigiim sistemlerine yer verilmektedir. Bu makale, son 5 yilda
yapilmig 150’den fazla caligmay1 6zetlemekle kalmay1ip ayni zamanda gelecek trendler hakkinda da bilgi
vermektedir. Ozellikle disiplinler aras1 yaklasimlar ve farkli teknolojilerin kombinasyonu gibi yenilikler
ile kritik metallerin ikincil kaynaklardan kazanimi degerlendirilmektedir.

Anahtar kelimeler: Atik, Hidrometalurji, ikincil kaynaklar, Kritik metaller, Kazanim, Lig
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Madencilik Islemlerinde Robotlarin Kullamlabilirliginin Arastiriimasi

Investigation of the usability of robots in mining operations

G. KULEKCI!" &F. UNKER?

L* Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Maden Miihendisligi Bolimii
2 Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Makine Miihendisligi Boliimii

Oz:

Hizla gelisen teknoloji ve ham madde ihtiyact Diinya {izerindeki madenlerin hizla tiikenmesine sebep
olmaktadir. Zengin maden yataklarmin hizla azalmasi, maden arayisinin daha derin madenlere
yonelmesine sebep olmustur. Bu durum madencilik faaliyetlerini daha da zorlagtirmistir. Zor kosullarin
artmas1 is yogunluguna ve gelistirme maliyetlerine yansimaktadir. Bunun yaninda derin yeralt:
madencilik, olusabilecek tehlikeli durumlari artirmakta ve acil eylem planlarin1 yetersiz hale
getirmektedir. Bu ve benzer problemlerin giderilmesi agisindan birgok arastirmaci madenlerde robot
kullanilabilirligini aragtirmaktadir. Gelisen teknoloji ile birlikte mobil robotlar, ¢esitli alanlarda
etkileyici ilerlemeler saglamistir. Yeralti madenleri insanlar i¢in yorucu ve potansiyel olarak tehlikeli
calisma ortamlari oldugundan, yeralti madenciligindeki mobil robotlarin potansiyel faydalari ¢ok
fazladir. Ya madencilere yardimer olarak hareket eden ya da yeraltinda konuslandirilan tiim insan
personelini degistiren robotlarla daha yiiksek bir otomasyon derecesi, madencilik maliyetlerini 6nemli
Olclide azaltmaya yardimci olabilir. Afet durumlarinda, kurtarma robotlart kayip personelin
bulunmasina yardime1 olabilir. Yalnizca robotlar tarafindan isletilen insansiz makineler, insan hayatini
higbir sekilde tehlikeye atmaz.

Bu caligmada, yer iistii ve 6zellikle derin yeralti madenciligin de destek ve kurtarma robotlar1 geligsimi
ve tasarimi incelenmistir. Calismada madenlerde calisan robotlarin gerceklestirdikleri gorevleri
siniflandirilarak, bu alandaki gelismeleri bulduklar1 zorluklar ve ¢oziimlerle karsilagtiriyor. Yeraltt
madenciliginin otomasyon ve robotlagsma siirecinde robotlarin hareket mekanizmasindan ve kumanda
sistemlerindeki degisiklikler ortaya konmustur.

Anahtar kelimeler: iki Tekerlekli Robotlar, Robotik Uygulamalar, Yeralt1 Madenciligi
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Hata TurU ve Etkileri Analizi Yontemi ile Bir Mermer Fabrikasi’nda

Risk Degerlendirmesi

Seyhan ONDER®?, Mustafa ONDER™®, Fatma CiCEK*?2
Lapskisehir Osmangazi Universitesi, Miihendislik — Mimarlik Fakiiltesi, Maden Miihendisligi Béliimii, 26040,
Eskisehir
LbEskisehir Osmangazi Universitesi, Miihendislik — Mimarhik Fakiiltesi, Maden Miihendisligi Boliimii, 26040,
Eskisehir
2aCykurova Universitesi, Mihendislik — Mimarlik Fakiiltesi, Maden Miihendisligi Béliimii, 01010, Adana

Oz

Gunumiizde, ¢alisma kosullarinin iyilestirilmesi teknolojik gelismelere paralel olarak artmaktadir. Buna
ragmen maden is kolundaki is kazalar1 ve meslek hastaliklar1 yogun bir sekilde meydana gelmektedir.
Son yillarda dogal tas sektdrlinde ihracatta blyuk bir gelisim kaydeden ulkemizde, mermer ocak
isletmeciligi ve mermer Uretim fabrikalar1 0n siralarda yer almaktadir. Madencilik faaliyetlerinin
¢cogunun insan giicline dayanarak yapildigi bu alanlarin is saghg: ve giivenligi acisindan daha guvenli
hale getirilebilmesi i¢in kazalar olmadan once risk degerlendirmesi yapmak, gerek calisan sagligi
gerekse isveren acgisindan biiyiik énem arz etmektedir. Calisma kapsaminda bir mermer isletme
fabrikasindaki tehlike ve riskler belirlenmistir. Sonrasinda, Hata Tiirii ve Etkileri Analizi (HTEA) Risk
Degerlendirmesi Yontemi ile risk degerlendirmesi yapilmustir.

Anahtar kelimeler: Hata Tiirti ve Etkileri Analizi (HTEA) Risk Degerlendirmesi Yontemi, Mermer,
Risk, Risk Degerlendirmesi, Tehlike
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Metro Projelerinin Cevresel Etkileri

Hasan EKER*12
LGiimiishane Universitesi, Miihendislik ve Doga Bilimleri Falkiiltesi, Maden Miihendisligi Béliimii, 29100,
Giimiishane

Oz

Son yillarda hizla gelisen iilkelerden biri de Tiirkiye’dir. Bu gelismelerden en ¢ok etkilenen ve iilkenin
en biiyiik sehirlerinden biri olan Istanbul’dur. Bu gelismelerin olumlu etkilerinin yan1 sira olumsuz
etkileri de mevcuttur. 2020 yilina gore Istanbul’un niifusu 15.462.452°dir. Buna ek olarak, son
zamanlarda Orta Dogundan alinan gocle birlikte bu sayidan daha fazla oldugu diisliniilmektedir.
Istanbul’un bu kadar biiyiik bir niifusa sahip olmasi birgok sorunu da beraberinde getirmektedir.
Bunlardan birisi de ulasim sorunudur. Bu sorunun ¢oziimii, rayli sistem hatlarinin genisletilmesi ile
saglanacaktir. 2021 yil1 itibariyle Istanbul’da mevcut isletilen hatlarin toplanmi 260,05 km uzunlugunda
ve 19 adet rayli sistem hatt1 (metro, tramvay, fiinikiiler ve teleferik vb.) bulunmaktadir. 2024 y1l1 sonuna
kadar toplam 164,80 km uzunlugunda hatlarin tamamlanmas1 ve 2024 yili sonunda mevcut isletilen
hatlarin toplaminin 428,85 km olmasi beklenmektedir. Rayli Sistem projelerinin biiyiikk ¢cogunlugunu
metro projeleri olusturmaktadir. Metro projeleri yapimi sirasinda gevre sorunlarina neden olmaktadir.
Bu sorunlar su sekilde smiflandirilabilir: kazilan malzemenin tasinmasi ve depolanmasi, trafik
sikisikligr, giiriiltii ve titresim, toz ve ¢camur olugumu, altyapi hizmetlerinin kesilmesi, binalarin zarar
gormesi ve kimyasal katki maddelerinin ¢evreye karismasi. Bu calismada Istanbul’da metro kazilarinin
yol agtig1 sorunlar ele alinarak oneriler sunulmustur.

Anahtar kelimeler: Cevresel Etkiler, Cevre, Metro Projeleri, Tlineller
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Investigation of fly ash respect to gamma radiation transmission

properties of ®°Co

Gokhan KULEKCI*!
 Giimiishane University, Engineering and Natural Sciences Faculty, Department of Mining Engineering, 29100, Giimiishane

Abstract

With the help of the developing concrete technology, light concrete and fly ash may be used in several
concrete-related fields. In this study, by using Class C fly ash at the doses of 30-50-100% instead of
cement, 3 different light concretes were prepared. Density and compressive strength experiments were
conducted on the composite blocks prepared with dimensions of 50*50*50 mm, and linear absorption
coefficients (cm-1), mass attenuation coefficients (MAC) and Tenth value layer (TVL) radiation
interaction parameters were measured. Radiation interaction parameters were obtained using an HP Ge
gamma detector. For radiation measurements, 2 different photon energies as 1173 keV (¥°Co), and 1332
keV (%°Co) were used. As a result of the analyses, it was determined that compressive strength decreased
as the fly ash content increased, the lowest compressive strength values were obtained in the samples
containing 100% fly ash among the prepared composites, and density increased as the fly ash content
decreased. It was observed that, in the prepared composites, as the energy levels increased, the linear
absorption coefficients also increased. With this study, it was revealed that fly ashes that are used in
many fields could be used as a radiation shield. Additionally, with this study, due to not using heavy
aggregates and due to production of light concrete in the production of radiation shields, the cost of
shield production will significantly decrease.

Keywords: Fly ash, Gamma radiation shielding, Liner absorption, Tenth value layer
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Acik Ocak Maden Isletmelerinde Ayrik Olay Simulasyonu
Kullanilarak Operasyonda Gerekli Optimum Kamyon Sayisi
Hesabi

Omer OZDEMIR?, Omer Faruk UGURLU*!?
Ystanbul Universitesi - Cerrahpasa, Miihendislik Fakiiltesi, Maden Miihendisligi Béliimii, 34320, Istanbul

Oz

Dogru tahmine dayali zamaninda kararlar, maden endiistrisi i¢in daha iyi sonuglar vermektedir.
Simulasyon teknikleri, sistemleri dogru bir sekilde modellemek ve kullanicinin istedigi senaryolar igin
sonucglart tahmin etmek igin yillar iginde gelistirilmistir. Bu tiir simiilasyonlarin dogru sekilde
modellenmesi, biiyiik sermaye yatirimlarini igeren giivenilir ve kendinden emin kararlar igin ¢ok
onemlidir. Ayrik olay simiilasyonu, bir¢ok arastirmaci tarafindan karmasik sistemleri incelemek ve
mevcut sistem icin performans gostergelerini, onerilen degisiklikler ve genigletme senaryolar ile
karsilastirmak icin kullanilan gii¢lii bir aragtir. Bu makalede kamyon-kepge operasyonlarinda kapasite
degisikliklerini bir simiilasyon modeline dahil ederek a¢ik ocak madenciligi operasyonu ele alinmis,
Arena simulasyon yazilimi kullanilarak Afsin Elbistan komiir madeni pasa nakliyesi modellenmistir.
Operasyon yoneticileri tarafindan zaman igerisinde yol aglari, isletme tesisleri, stoklar, ekipman
arizalari, bakim ve kapasite degisiklikleri simulasyon modeline dahil edilerek acik maden isletmesi
operasyonu biitlin olarak ele alinabilir. Bu makalede model dort ana asamada gelistirilmistir: 1) veri
analizi ve veri dagilimimi belirleme, 2) simiilasyon modelleme, 3) dogrulama ve onaylama ve 4)
senaryolarin ve analizin deneysel tasarimi. Sonuglar, Onerilen yaklasimin agik ocak maden
isletmeciliginde karar verme problemlerini ¢6zmek i¢in kullanilabilecegini gostermektedir.

Anahtar kelimeler: A¢ik isletme, Ayrik Olay Simulasyonu, Maden Planlamasi
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Hazardous As(111) Removal From Pyrite Ash Using Central Composite

Design

Tugba TURK
Karadeniz Technical University, Engineering Faculty, Department of Mining Engineering, 61080, Trabzon

Abstract

The aim of this study is to remove arsenite (As(lll)) with pyrite ash (PA) using response surface
methodology (RSM). Central composite design (CCD) was used for optimization of this process. The
effects of pH, dosage and initial As(Ill) concentration on arsenic adsorption were studied. Arsenic
leaching efficiency increased with increasing dosage. The effect of pH on adsorption is negligible.
Arsenic removal efficiency ranges from (72% -95%).The results of this study showed that toxic As(l11)
can be removed with pyrite ash. Regression equation and analysis of variance (ANOVA) were obtained
using the MINITAB program. This model is obtained by analysis of variance at 0.924 confidence level.

Keywords: Arsenic adsorption, arsenic, pyrite ash, statistical modeling
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Andezit Kayaclarin Asinma Davramslarinin Hardgrove indeks (HGI)
Deney Yontemiyle Tahmini Estimation of Wear Behaviors of
Andesite Rocks by Hardgrove Index (HGI) Method

Utku SAKIZ*!
1Zonguldak Biilent Ecevit Universitesi, Maden Miihendisligi Béliimii, 67100, Zonguldak

Oz

Kayaclarin asidiricilik 6zellikleri kesici ucun tasarimini, asinmasini, makine verimini ve proje
maliyetlerini dogrudan etkileyen énemli bir kayag¢ 6zelligidir. Bu ¢aligmanin temel amaci kayaglarin
aginma davranislarinin belirlenmesinde HGI deney yonteminin kullanilabilirliginin arastirilmasidir. Bu
amagcla, Zonguldak bolgesinde, 7 magmatik kokenli andezit kayaci incelenmistir. Calisma kapsaminda,
HGI deneyinden elde edilen veriler, literatiirde yaygin kullanilan Cerchar asinma indeksi (CAl),
Schimazek aginma indeksi (F) ve Asinma degeri (Av) gibi deney yontemlerinden elde edilen aginma
degerleri ile karsilastirilmistir.  Sinirlt veri ile elde edilen sonuglar iizerinde yapilan istatistiksel
degerlendirmelerde HGI ile CAI, Av ve F arasinda sirasiyla R?=0.92, 0.91 ve 0.61 olan guclu Gssel
iligkilerin oldugu belirlenmistir.

Anahtar kelimeler: Cerchar Asinma Indeksi, Hardgrove Ogiitiilebilirlik indeksi, Asmnma Indeksi,
Schimazek Asinma indeksi

Abstract

The abrasivity of rocks is an important parameter that directly affects the tool design, tool wear, machine
efficiency and project costs. The main purpose of this study is to investigate the availability of HGI test
method for estimating the wear behavior of the rocks. For this purpose, 7 magmatic origin andesite rocks
from Zonguldak region were studied. Within the scope of the study, the data obtained from HGI
experiment was compared with the wear values obtained from experimental methods such as Cerchar
abrasivity index (CAI), Schimazek wear index (F) and Abrasion value (Av), which are widely used in
the literature. Based on the statistical analysis of the findings obtained from limited data, strong
exponential relationship between HGI and CAl, Av and F were observed with R =0.92, 0.91 and 0.61,
respectively.

Keywords: Cerchar Abrasivity Index (CAl), Hardgrove Grindability Index (HGI), Abrasion Value
(Av), Schimazek Wear Index (F)
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Terslenmis Morse Cift Kuantum Potansiyel Bariyerinde Elektron

iletimi ve Rezonans Tiinelleme

Mehmet BATIY

Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiltesi, Fizik Boliimi, 53100, Rize

Oz

Tersine ¢evrilmis Morse ¢ift kuantum potansiyel bariyer yapilarinda rezonant tiinelleme 6zellikleri ile
elektron iletim 6zellikleri incelenmistir. Elektriksel dnyargi ve yap1 parametrelerinin etkisi, denge dis1
Green'in fonksiyon yontemi kullanilarak hesaplanmistir. Iletim katsayilarinin  sonuglar1 yapi
parametreleri degisimi ile kiyaslanmistir. Sonuglarimiz, kuyularin genisliklerinin ve bariyer
yuksekliklerinin iletim 6zellikleri {izerinde énemli bir etkiye sahip oldugunu gdstermektedir. Iletim
katsayisinin rezonans tepe noktasinin artan elektrik alan onyargisi ile azaldigi bulunmustur. Ayrica
bariyer yiiksekligi ve genislik parametreleri arttikca rezonans enerji Seviyesi yuksek enerjilerde
gozlemlenir.

Anahtar kelimeler: Denge dis1 Green fonksiyonu, Elektrik alan, Morse Potansiyel bariyeri, Rezonans
tlnelleme.
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Extraction of Vessels on Fundus Image with Image Processing
Methods

Yigit Ali UNCU*!2
t Akdeniz University, Department of Biomedical Equipment Technology, 07070, Antalya

Abstract

The blood vessel studies are many regional medical such as ophthalmology, neurosurgery radiology,
and oncology. The retinal blood vessel of structures is an important part of eye diseases and detecting
retinal-related diseases such as epiretinal membrane, diabetic retinopathy, retinal tear, retinal
detachment, hypertension, macular hole, macular degeneration, etc. The importance of vessel analysis
has been supported by clinical studies of biomedical technologies to improve the visualization of blood
vessels. The aim of this work, retinal blood vessel extraction based on image processing result as color
fundus image from Digital Retinal Images for Vessel Extraction (DRIVE) dataset. First, convert to
grayscale images, CLAHE technique is used to enhance the contrast of fundus image, and then average
filtering for eliminate noises, and last extracted blood vessels with global thresholding (Otsu method)
from retinal image for fundus image.

Keywords: Keywords: Extraction of vessels, Fundus image, Image processing
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Vascular Segmentation in X-ray Angiograms Using Frangi Filter

Yigit Ali UNCU*'2 Hasan OZDOGAN?"
L Akdeniz University, Department of Biomedical Equipment Technology, 07070, Antalya

2 Antalya Bilim University, Department of Medical Imaging Techniques, 07190, Antalya

Abstract

X-ray angiography systems are essential method of diagnosis of coronary arteries from angiography
images. Coronary angiography is known as the gold standard; for the evaluation of coronary artery
disease. Nevertheless, Visual interpretation of angiography images are difficult due to the gradual
crossing and overlap of the vessels on the angiogram. For this reason, many segmentation methods have
been used to obtain blood vessel structures in the human body. These blood vessel segmentation methods
can be classified; model-based tracking, propagation, artificial neural network (ANN), and fuzzy. Also,
accurate segmentation of vascular structures in 2D angiography images is an important task for clinical
practices such as computer-aided diagnosis, surgical planning and treatment. In general, Hessian-based
vessel enhancement filters are known to be achieve in segmenting vessels from angiography images. In
this study, the vascular structures of the coronary arteries were obtained by image processing including
contrast enhancement methods using Frangi filter. We present the most important skill in coronary
vessel segmentation methods by researching coronary vessel extraction and development method.

Keywords: Coronary arteries, Frangi filter, Image processing, Vascular segmentation
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Hiperbolik Péschl-Teller Cift Bariyer Kuantum Potansiyel

Yapilarinda Elektron Iletimi ve Rezonans Tiinelleme

Abdurrahman UKAN*! Mehmet BATI"?,

1Recep Tayyip Erdogan Universitesi, Fen Bilimleri Enstitiisii, Fizik Anabilim Dali, 53100, Rize

2Recep Tayyip Erdogan Universitesi, Fen Edebiyat Fakiiltesi, Fizik Boliimii, 53100, Rize

Oz

Hiperbolik Poschl-Teller ¢ift kuantum potansiyel bariyer yapisinda elektron iletim o&zellikleri
incelenmistir. Farkli yap1 parametrelerine sahip tek boyutlu hiperbolik Pdschl-Teller gift bariyer
yapilarinda iletim katsayis1 karakteristigi, transfer matris yontemi kullamlarak hesaplanmistir. Iletim
katsayilar1 ve rezonans enerji seviyeleri i¢in sonuglar bariyer seklinin degisimi ile nasil degistigi
aragtirtlmistir. Sonuglar, kuyularin genigliklerinin ve bariyer yiiksekliklerinin iletim 6zellikleri iizerinde
onemli bir etkiye sahip oldugunu gostermektedir. Bu tip yapilarda rezonans iletim 6zellikleri yapi
parametreleri ile kontrol edilerek anahtarlama cihazlari tasariminda kullanilabilir.

Anahtar kelimeler: Elektron iletimi, Hiperbolik Pdschl-Teller potansiyeli, Rezonans tiinelleme,
Transfer Matris yontemi.
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Niikleer Seviye Yogunlugu Parametresinin Spin-Parite Bagimhihigimin

Arastirilmasi

Bora CANBULA

Manisa Celal Bayar Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Boliimii, 45140, Manisa

Oz

Her bir ¢ekirdegin uyarilmis seviye dagilimima karsilik gelen niikleer seviye yogunlugu, tesir kesiti
hesaplamalari, astrofizik, reaktér tasarimi ve medikal fizik alanlari ig¢in olduk¢a Onemli bir
fonksiyondur. Niikleer seviye yogunlugu parametresi ise niikleer seviye yogunlugunun en temel
degiskeni olup uyarilma enerjisine bagli tanimu ile kollektif etkileri, ¢cekirdek deformasyonu, ¢iftlenme
ve kabuk etkileri arasindaki korelasyonlari basari ile tanimlayabilen bir aragtir. Uyarilma enerjisi ve
cekirdegin o seviyede sahip oldugu deformasyon ile beraber bir uyarilmis seviyeyi tanimlamak igin
kullanilabilecek en temel ozellikler olan spin ve parite bagimliliginin, niikleer seviye yogunlugu
parametresindeki etkisi bu ¢aligma ile incelenmistir. Niikkleer seviye yogunlugunun spin ve parite
bagimliligi, parite es dagilimi ve spinlerin Gauss dagilimi gibi kaba yaklasimlarla arastirilmistir. Ancak,
seviye yogunlugu parametresi tizerindeki etkileri arastirtlmamustir. Bu calismada, spin-parite dagilimlar
ile kabuk etkileri arasinda giiglii bir korelasyon oldugu sunulmustur. Niikleer seviye yogunlugunun
kabuk etkisi bagimliligini1 halihazirda igeren ve ayrica uyarilma enerjisi ile niikleer sicaklik arasindaki
iligkiyi agiklayan seviye yogunlugu parametresinin spin-parite bagimlilig1r analiz edilmistir. Ayni
zamanda bu calisma niikleer sicakigin spin-parite bagimliliginin ile teorik sonuglarini da igermektedir.

Anahtar kelimeler: Kollektif Etkiler, Niikleer Seviye Yogunlugu, Niikleer Seviye Yogunlugu
Parametresi, Spin-Parite Bagimliligi
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Investigation of the valance electronic structure for Ni in Ni-B/hBN
coating materials with doped TMAB and Saccharine in terms of
the K Shell X-Ray Intensity Ratios

Oguz Kagan KOKSAL*'?, Ismail Hakki KARAHAN??
YAdyaman University, Faculty of Engineering, Department of Electrical-Electronics Engineering, 02040, Adryaman

’Hatay Mustafa Kemal University, Faculty of Science Literature, Department of Physics, 31070, Hatay

Abstract

In this investigation, K shell X-ray intensity ratios of Ni in Ni-B alloy coatings were studied. The coated
alloys were fabricated with using different concentrations of hexagonal boron nitride (hBN) for this
study by electrochemical storage method. Besides saccharine and trimethylamine borane complex
TMAB were added the current samples at constant concentration. The current specimens were excited
by 59.5 keV photons from a 2*!Am annular radioactive source. K shell X-rays emitted by the specimens
were counted by means of an Ultra-LEGe detector with a resolution of 150 eV at 5.9 keV. The K shell
X-ray intensity ratios of Ni-B alloys are compared with pure Ni and each other. Deviations in the results
were interpreted by the variation in valence electronic structures of Ni in Ni-B alloy coatings with using
Energy Dispersive X-Ray Fluorescence (ED-XRF) and X-Ray Diffraction (XRD) data.

Keywords: Intensity Ratio, K Shell, XRD, XRF, Valance Electronic Structure
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Transition Parameters for Neutral Silicon

Alev ER*®, Mert ARIKAN*22
YstanbulUniversity, ScienceFaculty, Department of Physics, 34134, Istanbul

2Graduate School of Engineering and Sciences, IstanbulUniversity, 34452, Istanbul

Abstract

In this study, we calculated the transition parameters which are transition energies and oscillator
strengths of neutral silicon (Si I) using HTAC atomic physics program. The atomic number of silicon is
14. Electron configuration of Si I is given by 1s?2s22p®3s23p?. The theoretical energy levels of the neutral
silicon atom were determined and transition probabilities between these levels were investigated. The
oscillator strengths of 30 spectral transitions in the 500nm-700nm wavelength range were determined.
The results were compared with the literature.

Keywords: Oscillator Strengths, Silicon, Transition Probabilities
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Transition Parameters for Neutral Magnesium

Alev ER'?, Mert ARIKAN*?2
LIstanbulUniversity, ScienceFaculty, Department of Physics, 34134, Istanbul

2Graduate School of Engineering and Sciences, IstanbulUniversity, 34452, Istanbul

Abstract

This work aims to determine the oscillator strengths of the neutral magnesium atom. The atomic number
of the magnesium is 12 and its configuration is 1s?2s?2p®3s?. We determined transition energies and
oscillator strengths of neutral magnesium (Mg 1) by using HTAC program which has a comprehensive
code that enables performing atomic calculations. In this study, we calculated theoretical energy levels
of the Mg | and oscillator strengths of 35 spectral transitions in the 255nm-270nm wavelength range
which are experimentally unknown.

Keywords: Oscillator Strengths, Magnesium, Transition Probabilities
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Medikal Alanda Kullanilan Radyoizotoplarin Proton Yakalama

Reaksiyonlarinin Incelenmesi

Deniz CANBULA

Manisa Celal Bayar Universitesi, Manisa Teknik Bilimler Meslek Yiiksekokulu, Alternatif Enerji Kaynaklar: Teknolojisi
Programi, 45140, Manisa

Oz

Yaklasik 70 yil1 askin bir siiredir, radyoiyodin (radyoaktif iyotun izotoplar1) olan radyoizotoplar tan1 ve
tedavi amaciyla medikal tip alaninda kullanilmaktadir. Medikal alanda kullanilan radyoiyodinler gama
ve beta radyasyonu yayarlar ve bu radyasyonlar insan sagligi agisindan daha az risk tasiyan tani ve
tedavide kullanilmaya uygunlugu nedeniyle bu alanda daha yaygin olarak kullanilmaktadirlar. Ozellikle
PET (Pozitron Emisyon Tomografi) ve SPECT (Tek Foton Emisyon Bilgisayarli Tomografi) de %%l ve
1241 radyoiyodinleri goriintiileme ajam olarak tercih edilmektedir. Bu caligmada, %1 ve 1|
radyoiyodinlerinin yapay olarak elde edildikleri proton yakalama reaksiyonlar1 incelenmis olup, bu
reaksiyonlarin tesir kesiti degerleri hesaplanmistir. Hesaplamalarda bu reaksiyonlar igin daha énce
kullanilmamais olan kollektif yari-klasik niikleer seviye yogunlugu modeli kullanilmistir. Hesaplamalar
niikleer reaksiyonlarin analizleri igin literatiirde kullanimi1 daha yaygin olarak tercih edilen Talys 1.95
bilgisayar programi ile gerceklestirilmistir. Kollektif yari-klasik niikleer seviye yogunlugu modeli Talys
1.95 bilgisayar programina opsiyonel bir girdi olarak dahil edilerek sonuclar elde edilmistir. Elde edilen
sonuclar Uluslararasi niikleer reaksiyonlar deneysel veri tabanindan alinan veriler ile karsilagtirilarak
yorumlanmustir.

Anahtar kelimeler: Medikal radyoizotoplar, Niikleer seviye yogunlugu, Tesir kesiti, Talys 1.95
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Molecular Structure, Molecular Docking And Toxicity Study Of

Cellulose 1111

Aliye Demet DEMIRAG**'%, Sefa CELIK"?, Aysen E. OZEL®?, Sevim AKYUZ%*
Lyeditepe University, Vocational School, Internet and Network Technologies Department, 34755, Istanbul
2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

41stanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

Cellulose-based fiber is commonly used in both historical and contemporary textiles. Cellulose-based
fibers are classified as natural and artificial. Natural fibers with a high percentage of cellulose in their
composition are also referred to as "cellulosic fibers." The seeds, roots, leaves, and fruits of the plants
are used to produce a number of textile items, such as cotton, flax, jute, kapok, hemp, ramie, coco fiber,
and others. In the first step of this study the DFT/B3LYP/6-31G(d,p) theory level was used to calculate
the most stable molecular geometry of the 1-ring and 2-ring structure of the cellulose 111, molecule,
which is one of the derivatives of cellulose. In the second step, molecular docking analysis of the
Cellulose I11; molecule between endoglucanase, exoglucanase and B-glucosidase were performed and
the mechanism of interactions were elucidated. In addition the estimated toxicity risk values of cellulose
I11; were also calculated.

(@) (b)

Figure 1. The most stable molecular geometry of the 1-ring (a) and 2-ring (b) structure of the cellulose
I1,.

Keywords: Cellulose, Natural fibers, Endoglucanase, Exoglucanase, B-glucosidase, Toxicity risk
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Covid19 Treatment Mechanism With Curcumin

Aliye Demet DEMIRAG**13, Sefa CELIK"?, Aysen E. OZEL®?, Sevim AKYUZ%*
Yeditepe University, Vocational School, Internet and Network Technologies Department, 34755, Istanbul
2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

4Istanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

In this study, the most stable molecular geometry of the curcumin (C21H2006) molecule, which has a
wide range of biological activities, including anticancer, anti-inflammatory, and immunomodulatory
properties, was determined by MMFF method using Spartan06 program. In the world map of the new
coronavirus disease, it is seen that a small number of deaths due to SARS-CoV-2 are recorded in the
countries of Southeast Asia, where turmeric is consumed the most. As a result, the interaction
mechanism of this molecule with the apo/holo forms of COVID-19's main protease enzyme (Mpro) and
the SARSCoV-2 spike glycoprotein has been investigated. The binding affinities with each target
receptor has been calculated and compared, showing which amino acids a target receptor interacts with,
the forms of interactions, and the lengths of the bonds.

Figure 1. The most stable conformer of curcumin.

Keywords: Covid19, Curcumin, Apo/holo forms, Protease enzyme, Spike glycoprotein, SARSCoV-2
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Investigation Of The Interaction Mechanism Of Some Drugs Effective
In The Treatment Of Alzheimer's With Acetylcholinesterase

Enzyme

Ali Osman COSGUN**!, Sefa CELIK®?, Aliye Demet DEMIRAG®*#, Aysen E. OZEL%?, Sevim
AKYUZ®S

! Yeditepe University, Vocational School, Automotive Technologies Department, 34755, Istanbul
2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3 Yeditepe University, Vocational School, Internet and Network Technologies Department, 34755, Istanbul
4 Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

SIstanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

The most stable molecular structures of donepezil (Cz4H2sNQO3), rivastigmine (CiaH22N.0;) and
galantamine (Ci7H2:NO3) molecules, which are widely used in Alzheimer's and various memory
disorders, were determined by MMFF method using the Spartan06 program. Optimized geometries of
these molecules obtained were used as initial data in molecular docking studies with
Acetylcholinesterase enzyme. As a result of the calculation, the binding regions of these molecules, their
binding affinities and the types of interactions made with the enzyme were determined and the
contributions of these molecules to the stability of docking were compared.

(@) (b) (©)

Figure 1. The most stable conformer of donepezil (a), rivastigmine (b) and galantamine (c).

Keywords: Acetylcholinesterase Enzyme, Alzheimer, Donepezil, Rivastigmine, Galantamine,
Molecular docking
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The Effect Of Interaction Of Some Antidiabetic Drugs With Pyruvate
Dehydrogenase Kinase Isoform On The Stability

Arda AKER*®1, Sefa CELIK"?, Aliye Demet DEMIRAG®*?, Aysen E. OZEL%?, Sevim
AKYUZ®*
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2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

“Istanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

The most stable conformations of glimepiride (C22H34N4OsS), gliclazide (C1sH21N30sS) and glyburide
(C23H2sCIN3OsS) molecules, which is a potential therapeutic target in obesity, diabetes, heart failure and
cancer, were determined by MMFF method using the Spartan06 program. The interaction / docking
mechanisms between the Pyruvate dehydrogenase kinase isoform, which is a potential therapeutic target
in obesity, diabetes, heart failure and cancer, and the most stable conformation of these molecules have
been determined. In the first step, the most stable conformation of these molecules have been
determined, in addition their contribution to interaction is given comparatively by calculating their
binding affinities. The stability of docking were interpreted by determining the active site of the target
receptor, types of interactions and bond lengths.

(a) (b) ()

Figure 1. The most stable conformer of glimepiride (a), gliclazide (b) and glyburide (c).

Keywords: Antidiabetic drugs, Pyruvate dehydrogenase kinase, Obesity, Heart failure, Cancer,
Molecular docking
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Conformational And Docking Analysis Of The Integrin Antagonist
Cyclo(-RGDfK) Peptide
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SIstanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

Possible conformations of the Integrin Antagonist Cyclo (-RGDfK) peptide (C27Ha1NgO7) were
determined using the MMFF method. The energies and dihedral angles of the possible conformation are
calculated and given in tables. Molecular docking analysis was performed between the most stable
conformation found and avf33 integrin, and possible binding sites were determined and binding affinities
corresponding to these interactions were calculated. Belonging to the docking analysis the interaction
types and bond lengths with the highest affinity were found.

Figurel. The most stable conformation of Cyclo (-RGDfK) peptide.

Keywords: Integrin Antagonist, Molecular docking, MMFF method
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Clarification Of The Structure Of 1,4-Bis(2-Chloro-4-Nitrophenyl)
Piperazine Molecule And Its Molecular Docking Analysis With
DNA
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Abstract

Piperazine-derived molecules have important anticancer activities. In this study, conformational
analysis was performed using the Spartan06 program to elucidate the structure of 1,4-Bis(2-chloro-4-
nitrophenyl)piperazine (CisH14Ci2N4O4). Among the conformations determined as a result of the
conformation analysis, the molecular structure with the lowest energy was determined. DNA is an
important target for anticancer molecules involved in cell division and growth. For this reason, 1,4-
Bis(2-chloro-4-nitrophenyl)piperazine-DNA docking was performed by taking the lowest energy
conformer of the molecule as the starting geometry. As a result of the interaction of this molecule with
DNA, the binding site was determined and its affinity was calculated.

Figurel. The most stable conformer of 1,4-Bis(2-chloro-4-nitrophenyl) piperazine.

Keywords: Piperazine-derived, Anticancer, Spartan06 method, DNA, Docking
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Conformational Analysis Of Staurosporine Molecule And Its

Molecular Docking Analysis With Protein Kinase Receptor
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Abstract

The structure of the molecule Staurosporine with minimum energy(C2sH26N40s), which has antifungal
activity, was determined by semi-experimental methods. The most stable conformation's data found was
defined as the input in molecular docking analysis. Molecular docking analysis was performed with
protein kinase enzyme, which plays an important role in cellular functions and biological activity, and
the mechanism of interaction was elucidated. The active regions that play an important role for docking
were determined and the conformational change caused by the docking in the structure of the molecule
was showed by making it 3-dimensional. By calculating binding affinities, interaction types and bond
lengths of these interactions were determined.

Figure 1. The most stable conformer of Staurosporine.

Keywords: Staurosporine, Antifungal, Molecular docking, Protein kinase enzyme

298



Conformational Analysis Of The Metabolite Protoporphyrinogen

Molecule

Can Deniz TEKIN TURHAN*?!, Sefa CELIK"?, Aliye Demet DEMIRAG®%*, Aysen E. OZEL%?,
Sevim AKYUZ®5

1 Yeditepe University, Vocational School, Automotive Technologies Department, 34755, Istanbul
2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3 Yeditepe University, Vocational School, Internet and Network Technologies Department, 34755, Istanbul
4 Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

SIstanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

In this study, the AM1 semi-empirical approach was used to calculate all possible conformations of the
Protoporphyrinogen molecule acting as an E. coli metabolite and a mouse metabolite using the
Spartan06 software. Changes in total energy due to changes in dihedral angles are tabulated. The most
stable forms that relate to the activity were determined by visualizing all possible conformers and by
calculating the energy differences between them.
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Figure 1. The most stable conformer of Protoporphyrinogen

Keywords: Protoporphyrinogen, E. coli metabolite, Mouse metabolite, Spartan06
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Abstract

In order to elucidate the structure of 1-[(1E,9E)-10-(2-Hydroxynaphthyl)-2,9-diazadeca-1,9-dienyl]
naphthalen-2-ol molecule and to determine all possible conformations, Spartan06 software and AM1
semi-experimental method were used. The most stable and possible conformations among the hundred
conformers revealed by the conformation analysis were determined. The dihedral angle of this
conformation has been comparatively calculated by calculating the total and relative energy values. In
addition, the molecular geometries of the most probable conformation are determined. Boundary
molecular orbitals (HOMO and LUMO) were simulated. Finally, the molecular electrostatic potential
(MEP) surface was simulated to show the reactive sites for the title molecule.

Figurel. The most stable conformer of 1-[(1E,9E)-10- (2-Hydroxynaphthyl)-2,9-diazadeca-1,9-dienyl]
naphthalen-2-ol.

Keywords: Naphthalen-2-ol, Spartan06, Molecular geometries, Hydroxynaphthyl
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Thiadiazol-2-YI)Acetamide Molecule
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Abstract

In this study, the MMFF method was used to establish the most stable molecular configurations of the
2-((4-Ethyl-5-(1H-indol-3-yl)-4H-1,2,4-triazol-3-yl)thio)-N-(5-methyl-1,3,4-thiadiazol-2-yl)
acetamide molecule (C17H17N70S;). To determine most effective stable structure between the ten
probable conformation, dihedral angles and its molecular energies were calculated.

Figure 1. Most stable conformer of the 2-((4-Ethyl-5-(1H-indol-3-yl)-4H-1,2,4-triazol-3-yl)thio)-N-(5-
methyl-1,3,4-thiadiazol-2-yl)acetamide molecule.

Keywords: Acetamide, Molecular energies, MMFF method
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Abstract

A semi-experimental approach was used to determine the most stable structure of inosinic acid's
molecule. The total energy and relative energy values of the most probable conformations among the
found conformations are tabulated. In order to determine the drug likeness of this molecule, some
physicochemical properties, especially the toxic risk state, were determined using the OSIRIS program.
As a result of the calculation, drug likelihood was investigated thanks to the drug score value of the most
stable conformation and possible side effects.

Figure 1. The most stable conformer of inosinic acid.

Keywords: Inosinic acid, OSIRIS, Acetamide, Toxic analysis, Conformational

302



Molecular Docking Analysis Of N-[2-(3-Methylthio(1,2,4-Thiadiazol-5-
Ylthio))Acetyl] Benzamide Molecule With Integrin And DNA

Dogan OZEN*21, Sefa CELIK"?, Aliye Demet DEMIRAG®®*, Aysen E. OZEL%?, Sevim
AKYUZ>*

1 Yeditepe University, Vocational School, Automotive Technologies Department, 34755, Istanbul
2Istanbul University, Faculty of Science, Department of Physics, Vezneciler, Istanbul, 34134, Istanbul
3 Yeditepe University, Vocational School, Internet and Network Technologies Department, 34755, Istanbul
4 Istanbul University, Institute of Graduate Studies in Sciences, 34452, Istanbul

SIstanbul Kultur University, Faculty of Science and Letters, Department of Physics, 34156, Istanbul

Abstract

A semi-experimental process AM1 was used to establish the most stable structure of the N-[2-(3-
Methylthio(1,2,4-thiadiazol-5-ylthio))acetyl] benzamide molecule (Ci2H11N302S3). Initial data in
molecular docking analysis was identified from the most stable conformation found. Molecular docking
studies were made clear the binding of the N-[2-(3-Methylthio(1,2,4-thiadiazol-5-ylthio))acetyl]
benzamide with integrin and DNA, which play an important role in anticancer studies, and their binding
sites and binding affinities were calculated. The structures and bond lengths of the highest affinity
interactions were calculated and shown in figures.

Figurel. The most stable conformer of N-[2-(3-Methylthio(1,2,4-thiadiazol-5-ylthio))acetyl]
benzamide

Keywords: Benzamide, Molecular docking, Integrin, DNA, Anticancer, Methylthio, Thiadiazol, ylthio
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Abstract

Boceprevir (C27HssNs0s) is a protease inhibitor used to treat hepatitis caused by the hepatitis C virus
genotype 1. In this study, the three most stable conformers of the boceprevir molecule were determined
using the MMFF method. The molecular structures of possible conformation and its energies have been
determined. Molecular docking analysis was performed between the most stable conformation and HCV
NS3 serine protease, and the most probable binding sites were determined and binding affinities were
calculated. Interaction types and bond lengths were found as a result of docking.

Figure 1. The most stable conformer of the Boceprevir molecule.

Keywords: Boceprevir, Protease inhibitor, HCV NS3 serine protease, Molecular docking
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Molecular Structure And Docking Analysis Of Cyclo (D-Glu-Ala-D-
Val-Leu-D-Trp), An Endothelin Antagonist
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Abstract

The most stable conformations of the Cyclo (D-Glu-Ala-D-Val-Leu-D-Trp) (CsoH42NsO7), which is an
endothelin antagonist, were determined with the semi-experimental method RM1 using the Spartan06
program. Energy values of all possible conformers were calculated, changing in dihedral angle were
determined. The mechanism of interaction has been elucidated by analyzing molecular docking with the
endothelin receptor. In addition, the binding affinity to receptor and interaction types were also defined.
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Figure 1. The most stable conformer of Cyclo (D-Glu-Ala-D-Val-Leu-D-Trp)

Keywords: Integrin Antagonist, Molecular docking, MMFF method
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Abstract

Beta blockers are used to regulate high blood pressure, chest pain and abnormal heart rhythm, and in the
treatment process after heart attack, e.g. atenolol (C14H22N203), carvedilol (C24H26N204) and metoprolol
(C15H2sNO3) molecules. In the first step of this study, the most stable conformers of molecules were
determined by conformational analysis (using MMFF). The conformer with the lowest energy among
the conformation of these molecules was used as initial data in molecular docking analysis. P38 Mitogen
activated protein kinase protein (MAPK P38) plays an important role in the signal transduction pathway
that mediates post-ischemic myocardial apoptosis. Therefore, the molecular docking and interaction
mechanisms of these molecules, which are the MAPK P38 protein, have been investigated. The
interaction types of molecules with protein and their binding affinities were also calculated.

(@) (b) (©)

Figure 1. The most stable conformer of atenolol (a), carvedilol (b) and metoprolol (c).

Keywords: Beta blocker, High blood pressure, Atenolol, Carvedilol, Metoprolol, Chest pain, Heart
attack
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Abstract

In this study, possible conformations of 1-({[3-(Methylthio)-1,2,4-thiadiazol-5-yl] thio}acetyl) -4-
phenylpiperazine molecule (C15H18N40S3), which is a biologically active molecule, were determined
with the AM1 method using the Spartan06 program. The dihedral angles changes of the determined
conformations were compared. The most stable conformation has been determined by comparing
between the molecular energy values of these conformations which are given in tables. Based on the
interaction of piperazine derivatives with DNA, molecular docking analysis of this molecule with DNA
was performed. As a result of the ligand-receptor interaction, the active sites were determined and the
binding affinities of these interactions were calculated.

Figurel. The most stable conformer of 1-({[3-(Methylthio)-1,2,4-thiadiazol-5-yl]thio}acetyl)-4-
phenylpiperazine.

Keywords: Thiadiazol, Phenylpiperazine, Piperazine derivatives, DNA, Molecular docking
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Abstract

Cyclic RGD peptides showing high binding affinity with avp3 integrin play an important role in
anticancer studies. Therefore, in order to determine the structure of the Cyclo [Arg-Gly-Asp-D-Tyr-Lys]
peptide (C27H41NgOs), conformational analysis was performed and the most probable conformations
were determined. The most stable conformation's data found was taken as initial data for the molecular
docking study. In addition, the interaction site, interaction types and binding affinities of this peptide
with avp3 integrin were calculated and tabulated.

Figure 1. The most stable conformation of Cyclo [Arg-Gly-Asp-D-Tyr-Lys]

Keywords: Cyclic RGD peptide, avpB3 integrin, Molecular docking, Conformational analysis
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Abstract

All possible conformations of Cyclo (Arg-Gly-Asp-D-Phe-Val) (C2H3sNsO7) with antitumor activity
,were determined and the most stable conformer elucidated by MMFF method using the Spartan06
program. The differences in energy between conformers were determined, and the lowest energy
conformers, which are essential for biological activity, were described. Since it is an integrin inhibitor,
a molecular docking study was conducted with avp3 integrin to determine the mechanism of interaction.
Furthermore, by calculating the binding affinity and determining the types of interaction, the stability of
this drug-integrin interaction was revealed.

Figurel. The most stable conformer of Cyclo (Arg-Gly-Asp-D-Phe-Val).

Keywords: Antitumor, Integrin inhibitor, MMFF method, Molecular docking, Drug-integrin
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Abstract

Azaserine molecule, which is a glutamine inhibitor, has antitumor activity. In this study, the cis-
azaserine cyclic peptide molecule (C10H10NsOs) most stable molecular structures were determined using
MMFF method. Energies and molecular structures of possible conformation have been determined. By
performing molecular docking analysis between cis-azaserine cyclic peptide and DNA, possible binding
sites were determined and binding affinities were calculated. Interaction types and bond lengths were
found as a result of docking analysis results.

Figurel. The most stable conformer of the azaserine cyclic peptide, cis molecule.

Keywords: Cis-Azaserine , Antitumor, MMFF method, DNA, Docking
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Abstract

In this study, the most stable molecular geometry of the cyclo peptide with a large number of side chains
was determined by RM1 method using Spartan06 program. Among the obtained conformations, the
most stable molecular geometry, namely the lowest energy, was determined and defined as the input file
of the molecule for the molecular docking analysis using the Autodock Vina program. To know the
mechanism of interaction of this peptide, which blocks endothelin receptors, finding the active site of

the receptor is important for the detection of this molecule as a drug candidate and for the production of
more effective molecule derivatives.
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Figurel. The most stable conformer of Cyclo (-D-Glu-Ala-D-allo-lle-Leu-D-trp).

Keywords: Endothelin-1 Receptors, Endothelin Antagonist, Molecular docking
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Abstract

The total energy value of 5-Phenyl-N-(pyridin-3-ylmethyl)-7-[3-(trifluoromethyl)phenyl]-7H-
pyrrolo[2,3-d]pyrimidin-4-amine (CzsH1sF3Ns) molecule's most stable conformation was calculated
using a semi-experimental method with the Spartan06 software. The toxicity risk and physicochemical
measurements of this molecule belonging to the most stable conformation were calculated using the
OSIRIS software, and the activity and drug potential of the molecule were determined.

Figurel. The most stable conformer of 5-Phenyl-N-(pyridin-3-ylmethyl)-7-[3-(trifluoromethyl)
phenyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine.

Keywords: Pyrimidin-4-amine, Spartan06, Toxicity risk, OSIRIS, Drug potential, Physicochemical
Properties
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Abstract

AML, a semi-experimental method, was used to determine the most stable structure of the acalabrutinib
molecule, which is used in the treatment of lymph cancer and its total and relative energy values have
been calculated. The drug probability of the most stable conformation and its possible toxic effects were
calculated as a result of the calculation. Furthermore, using the anticancer drug-DNA and anticancer
drug-integrin interactions, molecular docking calculations between this molecule and DNA and integrin
were performed, and the most active interaction sites and binding affinities were determined.

Figure 1. The most stable conformer of acalabrutinib.

Keywords: Acalabrutinib, Lymph cancer, Anticancer, Molecular docking, DNA
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Abstract

Clarifying the composition of the ciclesonide molecule, which is useful in the treatment of asthma and
allergic rhinitis, as well as identifying the most stable conformation, is a critical step in increasing the
molecule's biological activity. Conformational analysis was performed with the AM1 method and the
energy differences between possible conformations were determined. The conformations which are
important for biological activity are determined. In addition, the OSIRIS program was used to determine
the possible toxic risk (Mutagenic, Tumorigenic, Irritant, Reproductive Effect) of the most stable
conformation determined. Its possible side effects were also enlightened in this study.

Figure 1. The most stable conformer of ciclesonide.

Keywords: Asthma, Allergic rhinitis, Conformational analysis, Mutagenic, Tumorigenic,
Reproductive Effect Antitumor, OSIRIS program.
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Oz

Molecular docking analysis of cyclo(Ala-His) dipeptide, which inhibits the growth of many types of
cancer, especially HT-29, MCF-7 and HelLa carcinoma cells, was performed with B-DNA and osp1
integrin. Different 9 active docking sites were determined for each and their binding affinities were
calculated. All types of interactions and bond lengths relative to the most stable docking with both DNA
and asf: integrin were shown in detail

@) (b)
Figure 1. Molecular structures of B-DNA (a) and asp; integrin (b)

Anahtar kelimeler: Cyclo(Ala-His), Dipeptide, DNA, Molecular Docking
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Oz

Yaklasik son bir yildir diinya ciddi bir pandemik hastalikla miicadele etmektedir. Bunun sonucu olarak
insanlarin yasamlar tiimiiyle degismis ve bir¢ok rutin yerini yeni ve farkli durumlara birakmistir. Bunun
sonucunda ise dersler tiimiiyle internet ortamina tasinmis ve buna bagli olarak ta sinavlar da bu alanlarda
yiiriitiilmistiir. Bu nedenle mevcut arastirmanin amaci; iiniversite diizeyinde miihendislik fakdiltesi
icerisinde yiiriitiilen ¢evrimigi sinavlarin 6grenciler tarafindan degerlendirilmesidir. Bu dogrultuda fizik
1 dersini alan 25 6grenciye bu egitim ve 6gretimin degerlendirilmesine yonelik uygulanan siavlarla
ilgili karsilasilan sorunlar1 belirlemek amaciyla likert tipi sorulardan olusan bir anket uygulanmustir.
Ayrica bes 6grenci ve bes de 6gretim iiyesi ile yart yapilandirilmis miilakat yapilmistir. Toplanan
verilerin analizi iki agamada ger¢eklestivilmistir. Miilakatlar nitel veri analiz teknikleri kullanilarak
betimsel analize tabi tutulmuslardir. Anket verileri i¢in ise nicel veri analiz teknikleri kullanilarak veri
analiz edilmistir. Elde edilen bulgular: 6grencilerin: % 80 nin uzaktan egitimden memnun olduklari,
uzaktan egitimin olumlu yo6niiniin derslerin kayit altina alinmasi ve tekrar tekrar izlenmesi ile ev
ortamindan takip edilmesi olarak sOylenirken; olumsuz yonleri ise, ders konularinin tam olarak
dgrenememesi ve canli ders asamasinda yasanan teknik sorunlar olarak ifade edilmistir. Ogrencilerin %
60 1 sinavlarda arkadaslarinin digaridan destek aldiklarini belirtmistir. Yukaridaki bulgulara gore bu
calismadan asagidaki sonuglar ¢ikarilabilir. Ogrencilerin ¢ogu uzaktan egitimden memnun olmalarina
ragmen konular1 tam olarak 6grenemedikleri ve siavlarda kopya cekilerek hak edilmeyen bagarrya
ulasilmasidir. Bu yoniiyle ¢evrimi yiiriitiilen derslerde 6grencilere yapilacak uzaktan ¢oktan segmeli ve
acik uclu test yerine portfolyo dosyalari hazirlanarak tiim donem boyunca yiiriittiikleri ¢aligmalarin yer
aldig1 bu dosyalarin incelenmesi yapilabilir.

Anahtar kelimeler: Miihendislik Fakiiltesi, Ogretim Uyesi ve Ogrenci, Uzaktan Egitim, Degerlendirme
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Oz

Tiim diinyada etkisini siirdiiren korona viriis salgini her alani ¢esitli yonlerden etkilemistir. Bu etkilerden
biri de egitim 6gretim alaninda olmustur. Egitim- 6gretim faaliyetleri bu salginla birlikte bir¢cok ders
icin ¢ogunlukla uzaktan egitime doniistiiriilmils ve yine sinavlar da uzaktan egitim yontemi ile
stirdiiriilmiistiir. Bu derslerden biri de Fizik I dersidir. Bu ¢alisma kapsaminda Fizik I dersinde 6grenci
basarisinin farkli sinav yontemlerine gore karsilastirilmasi amaglanmistir. Bu dogrultuda 2019- 2020
egitim 6gretim yili giiz yartyilinda yiiz yiize yapilan kagit kalem sinavlarindan alinan notlar ile 2020-
2021 egitim dgretim siireci yine giliz yariyilinda bilgisayar destekli egitim yoluyla yapilan sinavlardan
alman notlar kargilagtirilmistir. Calismaya katilan 6grencilerin boliimleri; insaat mithendisligi, harita
miihendisligi, genetik ve biyomiihendislik, gida miihendisligi, elektrik ve elektronik miihendisligi ve
makine miihendisligi seklindedir. Bu dogrultuda 2020-2021 egitim 6gretim doneminde uzaktan
egitimde ¢oktan segmeli siava giren 167 6grenci ile 2019-2020 egitim 6gretim doneminde yiiz yiize
egitimde ¢oktan se¢meli sinava giren 155 dgrenci ¢alismanin 6rneklemini olusturmustur. Calismanin ilk
asamasinda her iki smav tiirlinde sorulan sorular Bloom taksonomisine gore siniflandirilmis, ikinci
asamasinda ise betimsel ve anlam ¢ikartic istatistikten yararlanilmigtir. Bunun sonucunda Bloom
taksonomisine gore sorulan sorularin biiyilk ¢ogunlugunun uygulama diizeyinde oldugu ortaya
cikmustir. Istatistiksel incelemede ise her iki grubun ortalamalarinin 45’e yakin oldugu ve yapilan t testi
sonucunda grup ortalamalar1 arasinda anlamli bir farkin bulunmadigi belirlenmistir. Bunun sonucunda
yiiz yiize yapilan sinavlarla online sinavlar arasinda herhangi bir fark olmadigi ortaya ¢ikmistir. Bu
dogrultuda normal siireclerde yiiz yiize yapilan sinavlara alternatif olarak pandemi siirecinde online
sinavlarin kullanilmasinin bir farka sebep olmayacagi sonucuna varilmistir.

Anahtar kelimeler: Fizik I Dersi, Online Sinav, Yiiz Yiize Sinav
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Abstract

In the last decade, there has been an increasing interest in investigating the physics potential of muon-
antimuon colliders to determine the properties of particles predicted in some models beyond the
Standard Model (SM). Compositeness, which is one of the models beyond the SM, predicts that particles
known as fundamental now indeed have an internal substructure and that there may exist excited states
above their ground states. Excited states with spin-1/2 have been frequently reviewed in the literature.
Searching for excited spin-3/2 particles in future high-energy colliders would be complementary to
compositeness studies. In this study, single production of excited spin-3/2 muons at muon-antimuon
colliders have been investigated. Some kinematical distributions of final state detectable particles have
been showed for different center-of-mass energies (Vs=6, 14 and 100 TeV). By applying the suitable
kinematical cuts obtained from these distributions, the attainable mass and coupling limits for the excited
spin-3/2 muons have been presented.

Keywords: Compositeness, Excited, Muon, Spin-3/2
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Abstract

In this study, synthesis of CsPbBrs single-crystals in a hydrobromic solution was investigated. Single-
crystal growth experiments were conducted at the solution-nucleation border at constant temperature or
controlled cooling conditions. Working at the solution-nucleation border does possess some practical
difficulties such as fast precipitation. Often researchers opt to oversaturate the solution and use the
supernatant after filtration. However, for conditions where the A to B ratio in the precursor solution for
the formation of ABX; is not 1, oversaturation is a waste of resources. In this work, precursor solutions
were prepared for a particular working temperature. Next, the precursor solution was gradually cooled
to the working temperature. All experiments were carried out in glass vials in a temperature controlled
(i.e., oil bath) environment.

Comparing constant temperature (80°C or 60°C) and controlled cooling methods (from 80°C or 60°C
to room temperature at 0,005°C mint), the constant temperature method resulted in large and clear
crystals as it reaches saturation more slowly. Crystals prepared at high temperatures appear to be more
transparent with clear facets. High nucleation temperatures lead to faster crystallization. Crystals
prepared at low temperatures appear to be opague with multiple nuclei growth on a single-crystal.
Seeding of the saturated solution resulted in larger single-crystals. However, a meticulous procedure
needs to be applied since even a slight deviation in parameters (such as temperature) causes the
formation of multiple nuclei in a single-crystal and/or multiple seed crystal formations.

The procedure adapted in this work made possible the production of clear CsPbBr3 single-crystals with
size of up to 5 mm in only 10 days.

Keywords: CsPbBrs, Perovskite, Single-Crystal, Wet Chemical Synthesis
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Abstract

In this study, the degradation of ammonia (NH3) on graphene surfaces doped with (Palladium) Pd_g4x4
and (Rhodium) Rh_g4x4 was investigated by density functional theory. Metal-doped graphene surfaces
are lower cost materials than their bulk state. In addition, they can be synthesized experimentally. First
of all, bader charge analysis of the optimized Pd and Rh graphene surfaces was performed and the charge
density regions were shown with an electron density difference map. The most steady state geometries
of the adsorbate structures that form the reaction intermediate states on both surfaces were obtained. For
NH; degradation, transition state geometries and needed energy barriers between the steps forming the
reaction mechanism were investigated using the climbing image nudged elastic band (CINEB) method.
Our results showed that NH3 degradation on graphene surfaces doped with Pd and Rh does not have a
high activation barrier. This information can be used to develop different strategies for NH; degradation
on metal doped graphene surfaces.

Keywords: Rh doped graphene, Pd doped graphene, NH3 decomposition, adsorption, density
functional theory.
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Abstract

Single-source precursors are extremely important in the synthesis of phase-pure electroceramics. In this
work, a Ba-Ti-peroxo-hydroxide precursor was synthesized with varying parameters and analyzed by
XRD, FT-IR, FT-Raman, DSC and TGA.

A systematic parameter study showed that ionic salts such as BaCl; resulted in highly stoichiometric
precursors. Continuously stirring of the solution after adding H-O- aided in the dissolution of Ba and
Ti-species, and in particular the dissolution of unwanted carbonate species. Strong alkaline reagents
such as NaOH and KOH could be used to precipitate the precursor, but the presence of metal ions in the
final product could be detrimental for its electrical properties. NH4OH, on the other hand, could be easily
removed from the product by evaporation of NHs. Increasing the temperature of the precursor solution
resulted in the fast polymerization reaction of Ti(OH)3™ that promoted the formation of TiO, instead of
the desired Ba,Tiz(O2)x(OH)y. Hence, low reaction temperatures were ideal for producing stochiometric
precursors.

The dried Ba-Ti-peroxo-hydroxide complex was also thermally treated at varying temperatures (400 —
1000°C) and heating times (0 — 3 hrs). The transition from amorphous precursor to crystalline perovskite
BaTiO; started at 550°C, which was considerably lower than figures reported in literature. This showed
the highly homogeneous nature of the synthesized precursor. It was also concluded that the peroxo
groups were tightly bound to Ti and decomposed at around 550°C. TGA measurements showed distinct
transition regions with a total average weight loss of 23.0533 +0.6571%. This weight loss coincided
extremely well with the theoretical decomposition and crystallization reaction of the precursor. The
structure of the precursor was thought to be dinuclear with Ba?* ionically bonded to the Ti-peroxo-
hydroxide complex with the formula Ba,Ti»(0).0(OH)s-3H-0.

Keywords: Barium Titanate, Peroxo-hydroxide, Precursor
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Abstract

Vector-like quarks (VLQ) occur in many extensions of the Standard Model (SM). The particle content
of the theory can only contain four types of extra quarks. We denote them by X, T, B and Y with electric
charges of 5/3, 2/3, —1/3 and —4/3, respectively. In this study, we investigate pair production of
exotic vector-like Y quark (or T quark) and its subsequent decays (Y->Wb) at the HL-LHC (High
Luminosity LHC) with +/s = 14TeV and integrated luminosity projections of 300 fb~1,
1000 fb~1 and 3000 fb~1 . We first concentrate on the pure QCD contribution that is independent of
the VLQ nature. Thus, upper limits are set on the Y'Y pair production cross sections as a function of their
mass. In this study, we focus on pp = YY — WbWb — 2jet + 2bjet + lepton + MET for signal and
relevant SM backgrounds. The event samples have been generated with MadGraphS aMC@NLO. As a
result, HL-LHC has the potential to improve upper current limits on vector-like quark masses.

Keywords: HL-LHC, Model-Independent Production, Pair Production of VLQs
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Abstract

Obijective

Developing nonalcoholic steatohepatitis (NASH) as a severe form of nonalcoholic fatty liver disease,
which can lead to advance liver damages, is an expanding health problem worldwide. Predictive models
for early determine high-risk individuals in the early phase could help for preventive measurements.
Traditional epidemiological models with limited predictive power are using statistical analysis. In the
current study, a novel machine learning approach was developed for individual NASH susceptibility
prediction using candidate single nucleotide polymorphisms (SNP).

Methods

A total of 245 NASH patients and 120 healthy individuals were included in the study. Single nucleotide
polymorphism genotypes at candidate genes including two SNP in the CYP2EL gene (rs6413432,
rs3813867), two SNPs in the GCKR gene (rs780094, rs1260326), rs738409 SNP in PNPLA3, and
gender parameters were used to developing models. To predict the individual’s susceptibility to NASH,
nine different machine-learning models were constructed. These models involve two different feature
selections (Chi-square, and Support Vector Machine - Recursive Feature Elimination (SVM - RFE) and
three classification algorithms including k-Nearest Neighbor (KNN), Multi-layer perceptron (MLP), and
Random Forest (RF). Each model was made of one feature selection and one classification method. To
evaluate the effectiveness of nine machine-learning models, the database was divided into two parts
randomly. Subsequently, models were tested with each divided part and the entire database (in three
groups totally) respectively. All nine machine-learning models in each test were trained with 80% of the
parameters of the selected patient and healthy group and then were tested with 20% of the sample pool.
Finally, the performance of the models was compared with the model accuracy, precision, sensitivity,
and F-score.

Results

Chi square-RF and RFE-SVM-RF showed the highest performance with 89% accuracy and 92% F score
for the first part of the database. In contrast, in the second part of the database, ACF-RF showed the
highest performance with 86% accuracy, and 92% F-score. Despite that the ACF-KNN showed the
highest performance for the entire database, there was a slight difference with Chi square-RF, RFE-
SVM-RF, and ACF-RF, which demonstrated 78% accuracy and 85% F-scores. Based on the
observations made in these three groups, it seems that the RF classification algorithm shows the best
performance for classifying the patient and healthy individuals.

Conclusions

The machine learning may provide novel approaches with high accuracy, precision, and sensitivity to
estimate an individual’s susceptibility for developing NASH among high-risk groups based on the
genomic variety.

Anahtar kelimeler: Algorithm, individuals’ susceptibility, NASH, Prediction, Single Nucleotide
Polymorphism
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Oz

Pandemiye doniisgen COVID-19 hastaligi, ilk defa Cin’in Wuhan kentinde 31 Aralik 2019 yilinda
goriilmiistiir. Virisiin yayginlasmasi ile 11 Mart 2020 yilinda Tirkiye’de ilk vaka goriilmiistiir. Bu
calismada amag, 2020 yili Koronaviriis data setlerini Anaconda Navigator Uzerinde Python
programlama dili kullanarak veri bilimi adimlari ile analiz edilmesi ve diinya ¢gapinda COVID-19 salgin
hastalik hakkinda dogru sekilde anlasilmasini saglamak i¢in matematiksel analizler yapilmis ve
gorsellestirme sonuclar1 elde edilmistir. Analiz ve gorsellestirme islemlerinde ‘“pandas, numpy,
matplotlib, seaborn,” kiitiiphanelerinden faydalanilmistir. Kullanilan veriler COVID-19 bilgilerini hizli
ve seffaf bir sekilde duyuran KCDC (Kore Hastalik Kontrol ve Onleme Merkezleri) ve yerel
yonetimlerin rapor materyallerine dayali yapilandirilmig 2243 adet hasta bilgisi iceren veri setlerinden
olusmaktadir (22/01/2020-04/03/2020). Calismada kullandigimiz veri seti igerisinde; aykir1 verilerin
(outlier) temizlenmesi, guraltd verilerinin dizeltilmesi, tutarsizliklarin giderilmesi, eksik degerlerin
doldurulmasi, veriyi yok sayma, isleme alinmamasi, eksik alanlarin otomatik olarak doldurularak veri
isleme asamalar1 yapilmistir. Cesitli gorsellestirme grafikleri kullanilarak ¢aligma sonucunda; cinsiyet
dagilim, vakalarin iilke dagilimi, vaka-bolge dagilim, enfeksiyon bulasma nedenleri, vakalarin cinsiyet-
dogum tarihi dagilimi, vakalarin bolge ve sehir iligkisi, vakalarin bolge yogunluk iliskisi, hastaliklarin
vakalarda goriilme trendleri, vakalarin egitim durumu ve yas iligkisi, cinsiyete gore 6liim oranlari,
onaylanmig vaka, taburcu ve 6liim olaylari iliskisi gibi gorsel sonuglar elde edilmistir. Nirengi noktasi
olarak kullanilan Giiney Kore verileri muhtemel ileride yagsanmasi beklenen durumun sonucunda ortaya
cikacak sayisal degerlerin biiyiikliigii, pandeminin 6nlenebilmesi adina ileriye doniik kararlarin alinmasi
gerektigi sonucunu ortaya koymaktadir.

Anahtar kelimeler: Analiz, Covid-19, Gorsellestirme, Python, Veri Bilimi
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Abstract

Stress is a process that can lead to negative consequences of the individual as a result of a physical or
emotional impact, causing abnormal movements and attitudes in the individual's behavior. Stress is one
of today's popular illnesses and can vary from person to person. Many models for stress measurement
have been developed and the reliability rate of the measurements can vary. Realization of this situation
may require great costs. In this study, we propose an approach that enables stress measurement on
artificial intelligence-based ECG signals. In the proposed approach, a deep learning model designed
using ECG signal data is used. As a result of the experimental analysis, an overall accuracy success of
98.82% was obtained. The analysis obtained showed that the proposed approach to stress measurement
is promising.

Keywords: Artificial Intelligence, Deep Learning, ECG Signal, Heartbeat, Stress Estimation.
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Oz

Ortaya konulan bu ¢alismada; ilk olarak, orijinal ve 6zgiin bir yazilim risk parametreleri seti hazirlamak
icin 1975 ile 2020 yillar1 arasini kapsayan bir alanyazin taramasi yapilmistir. Bu inceleme islemi,
genelden 6zele dogru asamali olarak ii¢ ana baslik altinda ele alinmistir: proje riskleri, yazilim projesi
riskleri ve yazilim gelistiricilerin ¢aligma performanslarina dayali yazilim projesi riskleri. Bu kapsamda,
proje riskleri igin, 1978 ile 2017 yillar1 arasinda yayimlanan 50 bilimsel indeksli makale analiz
edilmistir; yazilim projesi riskleri i¢in, 1998 ile 2017 yillar1 arasinda yayimlanan 21 bilimsel indeksli
makale incelenmistir; gelistiricilerin ¢alisma performanslarina dayali yazilim projesi riskleri igin ise,
2001 ile 2017 yillar1 arasinda yayimlanan 17 bilimsel indeksli makale {izerine ¢alisilmistir. Bu tarama
ve inceleme islemleri sonucunda, yazilim risk parametreleri seti olusturmaya yonelik, esas olarak 13
makale dikkati ¢ekmistir. Bununla birlikte, bu ¢alisma i¢in ikinci olarak, — bu 13 makale neticesinde —
yazilim gelistirme siirecinde ortaya g¢ikabilecek yazilim risk parametreleri ele alinarak bir kural seti
tasarlanmis ve gelistirilmistir. Bu baglamda, yazilim gelistirmede 6nem teskil edecek kural esasli riskler
tanitilmistir. Bu tanitim ile birlikte, kural tabanli bu yontem ve teknigin yazilim risk degerlendirme ve
yonetiminde kullanilabilirligi ve etkinligi ¢esitli 6rneklerle gdsterilmis ve ayrintili olarak agiklanmustir.
Eldeki verilerin 15181nda, yazilim risk degerlendirme ve yonetimi alanina “Kural Esasli Riskler” ve
“Kural Tabanli Yontem ve Teknik” terimleri kazandirilarak “Yazilim Miihendisligi” bilim dalina etki
etmesi amaclanmustir.

Anahtar kelimeler: Yazilim Miihendisligi, Yazilim Gelistirme Stireci, Yazilim Risk Degerlendirme ve
Yonetimi, Yazilim Riskleri, Kural Esasli Riskler, Kural Tabanli Yontem ve Teknik
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Oz

Yazilim projesi; istenilen yazilim {irliniinii tasarlayip gelistirebilmek i¢in belirli bir siire ve blitge iginde
gelistirme metodolojilerine gore gerceklestirilen, gerekli isterleri belirleyerek baslanip test, bakim ve
giincellestirmeye kadar ilerleyen bir prosediirdiir. Yazilim gelistirme siirecinde en biiyiik etkiye sahip
kaynak insan faktoriidiir; bir bagka deyisle yazilim projelerinde isin baglangicindan bitimine kadar her
daim aktif yer alan gelistiricilerdir. Bununla birlikte 2016 yilinda yayinlanan “CHAOS” raporuna gore,
yazilim projelerinin sadece %17’si istenilen siirede, istenilen finansal planda ve gerekli fonksiyonellik
dogrultusunda basarili bir sekilde tamamlanmistir. Fakat yazilim projelerinin %531, istenilen siireyi
asarak ve/veya potansiyel olarak harcama planmin iizerine ¢ikarak ve/veya istenilen gereksinimleri
karsilayamadan eksik bir sekilde tamamlanmistir. Ayrica %30 oraninda, yazilim projeleri
tamamlanamayip maalesef yarida kalmistir. 2020 yilinda yayinlanan “CHAOS” raporunda ise, yazilim
projelerinin sadece %33 liniin basariyla tamamlanabildigi kayitlara gegmistir. Vasatin altinda bir orana
sahip yazilim projelerinin bagar1 oranini artirabilmek i¢in, iyi bir yazilim proje yonetiminin yapilip etkin
bir yazilim risk degerlendirmesinin uygulanip yazilim projelerinin basarisini olumsuz yonde etkileyen
yazilim risklerinin probleme yol a¢madan belirlenmesi gerekmektedir. Yazilim riskleri ortaya
¢ikarilirken yazilim projelerinin gelisim siirecinin tiim asamalarina etki eden gelistiriciye bagli risklere
oncelik verilmelidir. Bu sekilde, yazilim gelistirmenin 6nemli kaynaklarindan biri olan insan giicii daha
verimli ve daha etkin kullanilip yazilim projelerinin bagart orani artirilabilecektir. Bu baglamda, bu
calisma igin yazilim gelistirme siirecinde ortaya ¢ikabilecek gelistiriciye bagl riskler ile ilgili detayl1 bir
alan yazin ¢alismasi yapilmis olup, belirlenen riskler ve etkileri (hem nicelik hem de nitelik bakiminda)
Ornekleriyle beraber gosterilip agiklanmustir.

Anahtar kelimeler: Yazilim Projeleri, Yazilim Proje Yonetimi, Yazilim Risk Degerlendirmesi, Yazilim
Riskleri, Gelistiriciye Bagl Riskler
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Abstract

The fact that the standard life and the way of doing business caused by the social isolation conditions
created by COVID-19 have made the transition to the digital environment necessary has led to an
increase in digital information traffic. This has made it difficult to ensure the security of the information
in the world and resulted in it being more exposed to various cyberattacks. These attacks have usually
been recorded as phishing attacks and have become the main concern of the pandemic society.
Therefore, after the COVID-19 pandemic, a more efficient method of phishing detection has been
needed more than ever to protect online user activities. To meet the above-mentioned need, the current
research used the systematic methodology of utilizing the Waikato Environment for Knowledge
Analysis (WEKA) DeepLearning4j (DL4J) to detect phishing on the basis of deep learning. The present
research concentrated on designing and developing an optimal DL4J (a lot of potential combinations of
neural networks, layer architectures and sizes, and other criteria) deep neural network architecture. The
findings of the experiments demonstrate an increase reaching 3% (in comparison with the study we
conducted previously) by utilizing DL4J and significantly satisfactory outcomes by utilizing DL4J. This
study is also the first comprehensive study analyzing phishing web sites using the WEKA DL4J method.

Anahtar kelimeler: COVID-19, Deep Learning, Web Phishing, WEKA DL4J
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Abstract

The distributed software team structure represents a development type ensuring that team members are
located in different remote sites through the lifecycle of the software. Hence, it forms a network of
distant sub-teams. Nowadays, the development of software projects with geographically distant groups
forces software development environments to be flexible. It is of great importance for these software
managers to organize and manage their distributed team management well. A higher number of
stakeholders are brought to the scene of software projects by the trend of the distributed teams
throughout countries and zones. Whereas risk management is the most significant assurance to obtain
the project’s expected outcome, the said processes must be considered as the shared responsibilities and
commitment of the stakeholders taking part in the project from each site. The development of software
‘in-house’ leads to a number of risks. At the same time, its development partially in another geography
causes the exponential multiplication of the risks in question. The management of risks must start at the
early project stages and proceed in the form of a monitoring and follow-up effort during the projects’
lifecycle. In this paper, the process steps developed to be carried out in accordance with Capability
Maturity Model Integration (CMMI), instead of the traditional project method approach of the main risk
factors in the distributed team structure are explained in detail. Also, The current study aimed to reveal
the components taking part in the process of risk management regarding distributed software
development.

Keywords:Distributed Teams, Project Development, Risk Management, Capability Maturity Model
Integration
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Abstract

Epileptic seizures are currently one of the leading reasons for morbidity and mortality in the world. With
the rise of epileptic seizures around the world and their effect on people's lives, it's more important than
ever to get an accurate and timely diagnosis.

Nowadays, machine learning techniques are used to forecast or diagnose various life-threatening
diseases such as epilepsy, cancer, diabetes, heart disease, thyroid, and so on. Early detection and
treatment of diseases such as epilepsy will save a person's life.

The fundamental goal of this work is to determine the most suitable classification algorithm by using
the Principle Components Analysis (PCA) feature reduction technique in the dataset to classify epileptic
seizures. In this paper, we applied K-Nearest Neighbors (KNN), Random Forest (RF), Support VVector
Machine (SVM), Artificial Neural Network (ANN), and Decision Tree (DT) algorithms by using the
PCA feature reduction technique in the dataset to predict epilepsy, and the performance of classifiers
are analyzed with using PCA and without using the PCA technique. The models used in this analysis
have various degrees of accuracy. This study indicates that the used model can accurately predict
epilepsy.

Our findings indicate that using PCA feature reduction in the dataset, the random forest classifier (RF)
with 97 percent accuracy and low computational times (training and testing time) produces the best
results. Also, the K-Nearest Neighbors (KNN) and Random Forest Classifier (RF) with 99 percent
accuracy without using PCA feature reduction in the dataset shows the best result compared to other
machine learning techniques.

Keywords: Epileptic Seizures, K-Nearest Neighbors (KNN), Machine Learning (ML), Principle
Components Analysis (PCA), Random Forest (RF).
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An Industry 4.0 Case Study: Deep Learning-Based Image

Classification of Defective Products

Kursad ARSLAN**2 Murat SAHIN??, Ozgur SELMANOGLU3¢, Gokhan BINGOL*9, Deniz
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Eldor Corporation
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SKaybe. Al

Abstract

The main purpose of Industry 4.0 is to make production faster and more efficient. For this purpose,
Industry 4.0 examples are more common especially in smart factories. A smart factory provides
numerous benefits: it covers all aspects of planning, supply chain, logistics, product development and
innovation and also accommodates different computing infrastructures and methods, such as 10T, big
data, data analytics. Detecting defects in industrial products using product images in smart factories is a
hot topic today. In this study, a deep learning model named convolutional neural network (CNN) is
trained and tested in Eldor Corporation in Izmir to detect OK (fake defective) and NOK (real defective)
product images in a production line. Deep learning model is trained using a dataset that has 27.000
images in total with 25.000 OK and 2.000 NOK respectively. The trained model has almost 98%
accuracy. Since the images are very complicated to analyze, comprehensive pre-processing and image
processing steps are carried out before deep learning tasks applied. A dockerized python application is
also developed to consume images via RabbitMQ and runs the deep learning model by using these
images.

Keywords: CNN, Deep Learning, Detect Defective Product, Image Classification
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Real-Time Wall Detection and Coloring in Android Platform

Anas NADIFI*2 Baran GOKTAS?, Samet TONYALI*2¢
tAbdullah Gul University, Engineering Faculty, Department of Computer Engineering, 38080, Kayseri
2Abdullah Gul University, Graduate School of Engineering & Science, Department of Electrical and Computer
Engineering, 38080, Kayseri

Abstract

In this work, we demonstrate and implement an image processing algorithm adapted to Android platform
for real time image segmentation, for tracking and coloring of walls. We use OpenCV robust library as
well as the CameraX API for real-time frame processing. The algorithm allows the visualization of
different colors realistically in the real world without having to physically paint the wall. The proposed
application of the algorithm can be used by paint companies to allow their clients to visualize their paint
virtually by only using their phone. Current existing solutions for the Android Platform only allow their
users to change colors on static images. The novelty of our work is to offer same functionality in a live
manner mimicking real life wall paint application to walls.

Keywords: Android, Image Processing, Virtual Wall Painting, OpenCV, Image Segmentation, Image
Transformation
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Image Retrieval With SNN-Based Multi-Level Thresholding

Miirsel Ozan INCETAS'?, Mahmut KILICASLAN*??, Taymaz RahkarFarshi®®

1 Alanya AlaaddinUniversitesy, ALTSO Vocational School, Department of Electric and Energy, 07425, Antalya
24nkara Universitesi, Nallihan Vocational School, Department of Computer Technologies, 06135, Ankara
3ayvansaray Universitesy, Faculty of Engineering, Department of Software Engineering, 34217, Istanbul

Abstract

Image retrieval is defined as finding similar or identical images in a digital image database. Various
feature vectors obtained from the images are used while searching for a similar digital image. Therefore,
feature extraction is one of the most important stages of content-based image retrieval (CBIR). In gray-
level images, the size of the histogram is suitable for use as a feature vector. However, three different
channels in color images contain too much data to be used as feature vectors. The data of 3 separate
histograms are reduced using various thresholding processes and feature vectors are extracted. In this
study, a new multi-thresholding method based on the Spiking Neural Network model, inspired by the
human visual system, is proposed. With the proposed model, 3 separate threshold values are determined
for each of the RGB color channels, and each color channel is divided into 4 parts. Thus, the color palette
of the image is reduced to 64 different colors and a feature vector with 64 elements is obtained. The
proposed method was compared with the Linde-Buzo-Gray (LBG) method, which is commonly used
for CBIR. The results obtained showed that the proposed method is quite successful.

Keywords: Color quantization, content-based image retrieval, multilevel-thresholding, spiking neural
network
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Goriintii Isleme Teknigi Kullanarak Yapi1 Egimlerinin Tespit Edilmesi

Ahmet CELIK*!2
LKiitahya Dumlupinar Universitesi, Tavsanli Meslek Yiiksekokulu, Bilgisayar Teknolojileri Boliimii, 43300, Kiitahya

Oz

Goériintii isleme ydntemleri birgok alanda yaygin olarak kullanilabilmektedir. Uretim, imalat, tip, harita
caligmalari, askeri gorevler, sanat, grafik tasarimi veya insaat projelerinde kullanilarak kullanicilara
faydali veriler olusturabilmektedir. ilk asamada nesne goriintiilerin yiiksek ¢oziiniirliiklii kameralar
kullanilarak elde edilmesi gerekmektedir. Bu agamada kameranin diiz zeminde olmasina 6zellikle dikkat
edilmelidir. Bu goriintiilerin belirlenen algoritma yardimiyla islenmesi ve istenen sonuglarin kullaniciya
gosterilmesi gerekmektedir. Insaat sektorii diinyada hizla gelismekte ve yeni yapilasmalar her
artmaktadir. Diinyada ihtiyaca gore gokdelenler, koprii ayaklari, kuleler gibi ¢ok yiksek uzunlukta
yapilar ve haberlesme istasyon antenleri insa edilmektedir. Bu yapilarin herhangi bir yone egimlerinin
olmamas1 veya insaat planinda belirtilen sekilde olmas1 istenmektedir. insa edilen yapilarin agirlik
merkezlerinin iyi hesaplamasi yapi giivenligi igin ¢ok Onemlidir. Bu g¢alismada uygun ortamda
goriintiileri elde edilen yapilarin egimlerinin goriintli isleme teknigi kullanilarak hesaplanabilecegi
gosterilmistir. Goriintii isleme teknigi kullanilarak egim hesabinin yapilabilmesi i¢in goruntl iginde
referans noktalarinin belirlenmesi gerekmektedir. Egim sonucunun hatasiz elde edebilmek igin,
belirlenen referans noktalariin konumlarinin da dogru segilmesi gerekmektedir. Bu ¢alismada referans
noktalar1 belirlemek i¢in mavi, kirmizi ve yesil renkler kullanilmigtir. Mavi renk dikey iist konumda,
yesil renk yatay alt konumda ve kirmizi renk ise diger iki noktadan gecen dogrularin kesisim noktasinda
kullanilmistir. Goriintii i¢indeki yapinin egimi kirmizi nokta merkez kabul edilerek hesaplanmaktadir.
Calismada, goriintii tizerindeki 30, 45, 60, 75, 90, 105 ve 135 derecelik gergek Ol¢iileri olan noktalarin,
Olciim testleri gerceklestirilmistir. Sonug olarak en diisiik basar1 98,540, en yiiksek basari ise 999,940
elde edilmistir. Ayrica diinyaca iinlii 5,5 derecelik egime sahip oldugu bilinen pizza kulesinin goriintiisii
bu ¢alismada test edildiginde egimi 5,389 derece bulunmustur. Bu ¢aligma, uygun ortamda goriintiileri
elde edilen yapilarin egimlerinin, gorintii isleme teknigi kullanilarak hesaplanabilecegini
gostermektedir.

Anahtar kelimeler: Bilgisayar Destekli Hesaplama, Egim Bulma, Goriintii isleme, Yiiksek Binalar
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Deep Learning Based Image Similarity Approach for Hotel Images
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Abstract

Enuygun Com Internet Bilgi Hizmetleri Teknoloji ve Ticaret A.S.lets users search, list, and evaluate
domestic and international flights, bus tickets and tens of thousands of hotels within seconds. The
company works with more than one provider in hotel sales processes. Each provider has its own
integration service infrastructure, and the functions of the services are deployed to the third parties
through APIs. Different hotel names, meta-information and hotel images are fetched for the same hotel
from these providers, and this is a problem for companies since it causes “hotel duplication”. In this
study, it is aimed to determine whether the relevant images belong to the same hotel by comparing the
images from the providers. To achieve this, a convolutional neural network (CNNs) based similarity
score was calculated between images and used in hotel matching algorithm design. With their high
accuracy predictions in image detection and recognition tasks, CNNs are solid frameworks and most
commonly applied to analyze visual imagery. The availability of pre-trained networks makes it easier
to apply CNNs to new tasks without incurring high computational costs or requiring a thorough
understanding of how CNNs function. AlexNet which was created by Krizhevsky et al. VGG networks,
developed by Oxford Visual Geometry Group, GoogleNets, and ResNet networks, developed by
Microsoft, are examples of well-known pretrained networks that can be used as the foundation for new
task applications. The study of Gopalakrishnan et al., which utilizes transfer learning to use a pretrained
network for pavement distress detection and employs the VGG16 network trained on ImageNet data.
The research uses the VGG16 network to compare various classifiers. In this study, VGG19 pre-trained
deep-learning model was used to calculate similarity score between images. The neural network steps
that VGG19 model uses while pre-processing the images were applied on the image data set. In other
words, by employing the data pre-processing steps before running the model in our image data set, dense
matrixes were obtained for the images. Then, the similarity scores between the hotel images were
calculated by considering the correlation of these matrixes formed for the two image pairs. The data set
was created by using an average of 10-15 pictures per provider that is considered to belong to the same
hotels from different providers. A similarity success of 85% has been achieved for photos that are similar
or identical to each other.

Keywords: CNN, Deep Learning, Image Similarity, Hotel Images
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KNN Makine Ogrenmesi Algoritmasinin Zoo Veri Seti Uzerindeki

Ogrenme Basarisi

Ahmet CELIK*'2
Kiitahya Dumlupinar Universitesi, Tavsanli Meslek Yiiksekokulu, Bilgisayar Teknolojileri Boliimii, 43300, Kiitahya

Oz

Insan 6grenmek igin gevresini inceler, arastirir, okur, deney yapar ve sonugcta tecriibe kazanir. Bu
tecriibelerini kullanarak karsilastigi yeni durumlarla ilgili kararlar verebilmektedir. Burada insan
ogrendigi bilgileri kullanmaktadir. Insanin bu 6grenme sistemini taklit ederek akilli makineler
tasarlanmigtir. Makine 6grenme yontemlerini kullanarak kendi kendine kararlar veren makineler birgok
alanda kullanilmaktadir. Makine 6grenme bir¢ok farkli algoritma kullanilarak gergeklestirilmektedir.
Bu algoritmalar veri setindeki nesnelerin 6z niteliklerini kullanilarak karar verilmesini saglamaktadir.
Makine 6grenmesi yontemlerinde veri setindeki nesnelerin 6z niteliklerinden tecriibe kazanilarak yeni
nesnelerin siiflar1 hakkinda tahminlerde bulunulmaktadir. Bu calismada, kNN makine 6grenme
algoritmas1 Zoo veri seti lizerinde uygulanmistir. Bu veri setinde hayvanlarin 6zellikleri ve ait olduklar:
siniflar bulunmaktadir. Bu 6zellikler kullanilarak hayvanlarin smiflart belirlenmektedir. Bu ¢alismada
kNN algoritmasinin k komsu degeri ve agirlik parametre secimi 6grenme basarisini etkisi gosterilmistir.
Buna gore k=1 komsu degeri ve uzaklik agirlik parametresi en yiiksek basarim sonucunu elde edilmistir.

Anahtar kelimeler: kNN Algoritmas1, Makine Ogrenmesi, Siniflandirma, Tahmin, Zoo Veri Seti
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Kisa Metinleri Yazildiklar1 Dile Gore Simiflandirma ve Farkh

Oznitelik Secim Yontemlerinin Uygulanmasi

Murat ASLANYUREK*'2, Altan MESUT?P
Kirklareli Universitesi, Pinarhisar MYO, Bilgisayar Programciligi Programi, 39300, Kirklareli

27 rakya Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Boliimii, 22000, Edirne

Oz

Bu c¢alismada Wikipedia makale 6zetlerinden olusan farkli boyutlardaki iki veri seti (zerinde dil
tanimaya yonelik siniflandirma islemi yapilmistir. A veri seti grubu 204 bayt ve daha kisa makale
Ozetlerinden olusurken, B veri seti grubu 204 ile 512 bayt arasindaki 6zetlerden olugmaktadir. Dil tanima
i¢in alt1 farkli makine 6grenmesi yontemi, kelime tabanli istatistiksel yontem (KTIY), langdetect ile dil
tanima, fasttext ile dil tanima kullanilmistir. Ayrica makine 6grenmesi yontemleri i¢in {i¢ farkli 6znitelik
secme teknigi kullanmilmistir. Caligmadaki birinci hedef kisa metinlerin boyutlarina gore uygun makine
dgrenmesi ve dznitelik segme yonteminin belirlenmesidir. ikinci hedef ise en hizli ve yiiksek dogrulukla
siniflandirma yapan yontemin tespit edilmesidir. Yapilan testler sonucunda 6znitelik se¢iminde
SelectFromModel-Lojistik Regresyon kullanilmasi ile en yiiksek dogruluk degerine ulasilirken, makine
O0grenmesi yontemi olarak Naive Bayes Multinominal ve Naive Bayes Bernoilli farkli uzunluktaki veri
setlerine gore birbirlerine istiinliikk saglamaktadir. Ayrica ¢aligmada kullanilan tiim siniflandirma
yontemleri ile yapilan testler sonucunda, her iki veri setinde diger siniflandirma yontemlerine gore
fasttext’in dogruluk bakimindan, KTIY nin ise hiz bakimindan iistiinliik sagladig1 anlasilmustir.

Anahtar kelimeler: dil tanima, fasttext, langdetect, makine 6grenmesi
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Ozellik Seciminde Kullanilan Kolektif Yaklasimin Miisteri Kayip

Analizinde Olusturulan Model Performansina Etkisi

Mustafa Ozgiir CINGIZ*'2
1Bursa Teknik Universitesi, Mihendislik ve Doga Bilimleri Fakiiltesi, Bilgisayar Miihendisligi Béliimii, 16310, Bursa

Oz

Miisteri kayip analizi firmalarin miisterilerini kaybetmemeleri adina miisterilerini koruma ve firmaya
olan bagliligini 6l¢gmek i¢in gergeklestirilen analiz tiiriidiir. Miisteri kayip analizi banka, sigorta, finans
ve telekomiinikasyon firmalarmin miisterilerinin 6zelliklerini inceleyerek kaybetme riskine gore
miisterilerini kaybetmeme adina Onlemler almasini saglar. Caligmamizda bir telekomiinikasyon
firmasinda bulunan 7043 miisteriye ait veriler kullanilarak makine 6grenmesi algoritmalariyla, Karar
Agaci (J48), Rassal Orman, Destek Vektor Makineleri, Naive Bayes ve K En Yakin Komsuluk, model
olusturulmus ve algoritmalarin performanslart degerlendirilmistir. Farkli makine &grenmesi
algoritmalariyla olusturulan modelleri simif etiketleri olarak kaybedilen kullanici ve kaybedilmeyen
kullanic etiketlerini kullanarak ikili bir siniflandirma gergeklestirmistir. Miisteri kayip analizinde bir
diger onemli konu ise 6zellik se¢cim yaklasimlarina gore hangi 6zelligin siif etiketini belirlediginin
arastirilmasidir. Buna goére miisterilerin 6zelliklerinin sinif etiketi belirlemedeki etkisi hesaplanarak
miigterinin kayip miisteri mi yoksa mevcut devam eden miisteri mi oldugu ozellikler bazli
degerlendirilmis olacaktir. Caligmamizda 6zellik se¢im yaklagimlari olarak Ki-Kare, Bilgi Kazanimi ve
Korelasyon tabanli ii¢ 6zellik se¢imi yaklagimi kullanilmistir. Siniflandirma asamasindan 6zellik se¢imi
uygulanmamis ham veri ve ti¢ farkli 6zellik secimiyle elde edilmis 10 6zellikten olusan veri kiimeleri
ile siniflandirilma gergeklesmistir. Calismamizda ayni zamanda ti¢ farkli 6zellik se¢im yaklagimin her
bir 6zellik se¢im belirledigi 6zellik degerlerinin z-skoru degerleri birlestirilerek kolektif bir yaklagimla
olusturulmus en 6nemli on ozellik ile simiflandirma gergeklestirilmistir. Buna gore miisteri kayip
analizinde en 6nemli 6zelliklerin kesfi, verilerin siniflandiricilarla modellenmesi ve kolektif yaklagimla
olusturulmus 6zelliklerle veri kiimesinin modellemesini ger¢eklestirmistir. Calismamizda en 6nemli ii¢
ozellik ii¢ farkl 6zellik se¢im yaklasimina gore: sdzlesme siiresi, iiyelik siiresi ve ¢evrim i¢i glivenlik
ozellikleri olarak belirlenmistir. K katmanl ¢capraz dogrulama ile elde edilen en yiiksek F- 6l¢iit degeri
ise 0.785 Kolektif yaklasim &6zellik se¢imi ve Karar Agaci siniflandiricisi kullanilarak elde edilmistir.
Ozellik secim yaklagimlarinda 20 6zellik igerisinden belirlenen en énemli 10 dzellik cogunlukla aym
ozellikler olarak elde edilmistir. Smiflandiricilarin performanslari da genel olarak birbirine yakin
degerler gostermistir. Ozellik segim yaklasimlariyla &zellik sayisi azaltmanin  siniflandirma
performansini genel anlamda diisiirmedigi gozlemlenmistir.

Anahtar kelimeler: Miisteri Kayip Analizi, Kolektif Birlestirme, Ozellik Se¢imi, Smiflandirma
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Konvoliisyonel Sinir Aglar1 (CNN)’nda Transfer Learning (VGG19),
ResNet ve LeNet Modelleri ile Performans Karsilastirmah

GOruntu Tespiti

Baki GOKGOZ**? Tolga AYDIN 2P
LGiimiishane Universitesi, Bilgisayar Teknolojileri Boliimii, Torul Meslek Yiiksekokulu, 29800, Giimiishane
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Oz

Giiniimiizde Derin Ogrenme (DL)’nin kullanildig1 alanlarda Konvoliisyonel Sinir Aglari(CNN) birgok
problemin ¢6zliimiinde kullanilmaktadir. Genel olarak derin 6grenme yontemleriyle ¢dziilen
problemlerin ortak o6zelligi ¢ok biiyiik veriler iizerinde islem yapilmasidir. Bunun sonucu olarak
problemlerin ¢dziimii performans ve siire problemini ortaya ¢ikarmistir. Ayrica Derin Ogrenme (DL)
modellerinin karmagikligina ve zaman maliyetine ragmen son zamanlarda bu modellerin kullanimindaki
cok hizli artis, TensorFlow, Keras ve PyTorch gibi cok kullanisli ve erisilebilir kiitiiphanelerin varligiyla
baglantili oldugu yapilan ¢aligmalarda goriilmektedir. Bu kiitiiphaneler NVIDIA GPU'lar i¢in optimize
edildiginden, GPU tabanli Derin Ogrenme yapilar1 egitimi igin gesitli performans karakterizasyon
calismalar1 mevcuttur. Bununla birlikte gelistirilen Derin Ogrenme (DL) modellerinin basaris1 bu alana
olan ilgiyi artirmaktadir. Bu c¢alismada, Konvoliisyonel Sinir Aglart (CNN) modelinin gesitlerinden
olan Transfer Learning(VGG19), ResNet ve LeNet-5 modelleri kullanilarak CIFAR-10 veri seti
iizerinde goriintli isleme islemleri gerceklestirilmistir. Bu islemlerin sonucunda performans kriterleri
olarak belirlenen dogruluk ve siire karsilastirilarak modellerin basarilart karsilastirmali olarak
gosterilmistir.

Anahtar Kelimeler: CNN, ResNet, Derin Ogrenme, LeNet, Transfer Learning
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Introducing Trees Obtained from Given Graph for Finding

Independent Set: Greedy Approach

Seyda KARCI®, Ali ARI?

Inénii University, Department of Computer Engineering, Battalgazi, Malatya

Abstract

The independent set of a given graph finding is an NP-Complete problem. There are many studies on
this problem, however, there is no deterministic and optimal method to solve this problem. In order to
solve this problem, two types spanning trees of given graph can be obtained for greedy approach as
efined in literature. In this paper, we will introduce these two spanning trees in details, and give
algorithms for obtaining these two spanning trees.

Keywords: Independent set, Kmax spanning tree, Kmin spanning tree
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Dinamik Esik Belirleme Yontemlerinin Pnomoni Tespitinde

Kullanilmasi

Ahmet CELIK*'2, Semih DEMIREL2?
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Oz

Gorilintli isleme algoritmalarin bircogunda, en son islem adimi piksel degeri siyah-
beyaza doniistiiriildiigiinde gerceklestirilmektedir. Genelde karar verme islemi de burada
gerceklestirilmektedir. Goriintii lizerinde Esikleme (Thresholding) islemi uygulanarak renkli
bir goriintiiniin griye doniistliriilmesinin ardindan siyah-beyaz goriintiiye doniistiiriilmektedir.
Esikleme, bir goriintii iizerinde belirli bir alanin arandigi uygulamalarda islem kolayligi
saglamak i¢in kullanilan bir yontemdir. Siyah-beyaz resimlerde arka plan ve 6n plan olmak
tizere iki kisim bulunmaktadir. Arka plan ve 6n plani belirlemek i¢in bir esik degeri
belirlenmektedir. Eger bu esik degeri piksel gri degerinden biiyiikse yeni piksel yogunluguna
255 (Beyaz) degeri atanmaktadir. Eger esik degeri piksel gri degerinden kiigiikse yeni piksel
yogunluguna 0 (Siyah) degeri atanmaktadir. Esik degerinin dogru secilmesi gerekmektedir.
Esik degerinin ¢ok yiiksek veya ¢ok diisiik olmasi goriintiide kayiplar meydana getirmektedir.
Esik degeri kullanict tarafindan ya da algoritmalar yardimiyla otomatik olarak
secilebilmektedir. Kullanic1 sectiginde istenen sonuca gore esik degerinde giincelleme
yapabilmektedir. Otomatik olarak gorlntiye gore segilmesi istendiginde bazi algoritmalar
kullanilmaktadir. Bu c¢alismada, yaygin olarak kullanilan Otsu, Ridler and Calvard
algoritmalari, akciger X Ray goriintiileri lizerinde uygulanmistir. Uygulamada hiz ve esik
deger sonuclarin kiyaslanmasi yapilarak Pnomoni varliginin tespiti gerceklestirilmistir. Test
amaciyla kullanilan X ray goriintiileri, Kaggle depolama alaninda paylasilan veri setlerinden
elde edilmistir. Edilen sonuglara gore esik degerleri ve islem siirelerinin goriintiiye gore
degiskenlik gosterdigi ortaya cikmistir. Bu c¢alisma iki esik belirleme algoritmasi
kullanildiginda olusan beyaz piksel alanlari, normal akciger goriintilerindeki alan ile
kiyaslanarak Pnomoni varligi tespitinin gerceklestirilebilecegini gostermektedir.

Anahtar kelimeler: Goriintii isleme, Esikleme, Otsu, Ridler and Calvard, Pnémoni
tespiti, Performans kiyaslamasi
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Konvoliisyonel Sinir Aglar1 (CNN) ve Deep Residual Network
(ResNet)’e Genel Bakis: CNN ve ResNet ile Performans
Karsilastirmah Yaya Tespiti
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Oz

Bu calismada, glinlimiizde cok biiyiik boyutlardaki verilerin islenerek anlamlandirilmasina ihtiyag
duyulan her alanda yogun bir sekilde kullanilan ve kullanim oran1 gittik¢e artan Konvoliisyonel Sinir
Aglar1 (CNN) modeli incelenmistir. CNN ag modeli 6zelinde klasik Konvoliisyonel Sinir Aglar
(CNN)’nda ortaya cikan problemler {izerine gelistirilen Arttk Ag Mimarisi (ResNet) modelinin genel
yapist anlatilmistir. Yine bu calismada Klasik CNN ve ResNet ile yaya tespiti uygulamasi
gelistirilmistir. Bu iki model performans agisindan karsilastirilmis ve yorumlanmistir. Gelistirilen
uygulamadaki veri seti 81592 yaya ve yaya olmayan gorintuleri icermektedir. Bu gortntlerin tahmini
icin CNN ve ResNet kullanilarak 6znitelik ¢ikarma ve siniflandirma islemleri gerceklestirilmistir.
Calismanin sonunda elde edilen sonuglar paylasiimistir.

Anahtar kelimeler: ResNet, CNN, Derin Ogrenme, PyTorch, Python
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Health 4.0 : Application of Industry 4.0 Technologies in Healthcare
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Abstract

The amount of funds spent on the health sector is growing large each year, which causes an enormous
burden on the economic development of countries. The countries need to transform their health
organizations into a cost-effective yet high-quality producing structure. This will be one of the main
factors that enable a nation to reach high welfare and prosperity in the next century. This transformation
requires the adoption of the recent technological advancements in the industrial revolution as well as
science. During the last decades, the advancement in industrial technology manifested itself in the
concept of Industry 4.0, which incorporates digitization, smart automation technologies, the internet of
things, self-monitoring, and optimizing machines. Health science, one of the most interdisciplinary
fields, with its sub-disciplines, constitutes a platform open to novel technologies from various fields
such as pure science, engineering, and management. One of the fields transformed by Industry 4.0 is
healthcare. An umbrella term “Health 4.0” is derived to cover all the recent technology advancements
in the health field. Some of these advancements are the Internet of Things, Internet of Services, Medical
Cyber-Physical Systems, Health Cloud, Health Fog, Heath Big Data Analytics, Mobile Communication
networks, and Blockchain technologies. Health 3.0 focused on the patients, communication, and
monitoring of patients using new technologies like smart sensors, wearable devices, and big data. Health
4.0 added real-time monitoring, prediction, and Al-supported diagnostics to Health 3.0. The main
objectives of the Health 4.0 can be summarized as high-quality healthcare services, improved efficiency
and effectiveness, and optimization of the costs and resources. This paper investigates the recent trends
and challenges in Health 4.0, and prominent applications in the health industry.

Keywords: Health 4.0, Industry 4.0, Medical Cyber-Physical Systems, Al, loT
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Abstract

Pneumonia caused by the filling of the lungs with water and sputum is a fatal disease that can be very
risky in children under 5 years of age. Pneumonia, which can turn into epidemics such as COVID-19, is
a serious disease that poses a threat worldwide. Early detection of pneumonia is very important for both
children and adults. Detection of pneumonia gives clear results with RT-PCR devices. However, the
sensitivity of the test results at the beginning and the end of the disease is very low. False Negatives
pose bigger problems. Various imaging devices are used to detect pneumonia. The low amount of
radiation and the availability of X-ray devices in rural areas were effective in choosing the lung x-ray
images as a data set. Lung retouch images challenge even experienced radiologists. The low number of
radiologists worldwide, epidemics and humanitarian conditions make pneumonia detection even more
difficult. In order to assist the experts, the transfer learning method and convolutional neural network,
one of the deep learning methods, were used in the study. The data set consists of anterior lung Xx-ray
images of pneumonia and normal people, showing a small size and uneven distribution. The publicly
available data set has also been used in many articles. This situation caused an overcompliance problem.
This problem has been solved by updating hyper parameters, data enhancement and regulation methods.
Posture defects in images belonging to children and their presence in the limbs other than the lung
increases the problem for convolutional neural networks. Although it is a specific field of view, a new
convolutional neural network was proposed by modifying the previously trained Alexnet, and the
highest test accuracy in the literature was 0.9696. Image variety and data set size are very important in
deep learning methods. In the study, it was seen that the convolutional neural network proposed against
the disadvantages in the data set gave successful results. In new outbreaks such as COVID-19, a system
has been developed that can give hope to experts.

Keywords: Convolutional neural network, Deep learning, Lung X-ray images, Pediatric, Pneumonia,
Transfer learnning
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Color image noise reduction based on mean deviation
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Abstract

In this paper a new image noise reduction method is proposed. The proposed method is based on pixels
mean deviation. The pixel which is closer to mean of mask values is replaced with target pixel. The
algorithm is applied on Lena image which is polluted by salt and pep-per noise with 0.1 noise intensity.
In the experimental simulations both numerical and visual comparisons with bilateral filter are
demonstrat-ed. The experimental results Indicates the proposed algorithm can suc-cessfully remove
impulse noise from noisy image and it is an effective image noise reduction method.

Keywords: Image Denoising, Image Noise Reduction, Image Processing
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Abstract

Climate change, caused primarily by fossil fuels used for meeting the increasing energy demand, has
become a global concern since the last decade. One of the most important sectors contributing to this
demand is transport fuel production. Qil refining is the hotspot for life cycle environmental burdens of
all transport fuel types. To respond to this global challenge, all parties need to work in an identical
pattern, i.e., socially appropriate, technically feasible, economically sustainable, and environmentally
friendly. Specifically, the oil refining industry uses vast amounts of raw materials and creates
considerable waste that needs to be processed, mainly at refinery sites. In this study, we compare two
different types of crude oil used in Sudan refineries, namely Fula and Nile blend crude oil, in terms of
environmental impacts. A detailed Life Cycle Assessment (LCA) defined by the 1SO14040/14044
frameworks carried out via SimaPro software v.8.1.1.16. Both midpoint and endpoint approaches were
adopted for the ReCiPe impact assessment method. Based on the selected midpoint impact categories,
i.e climate change, ozone depletion, human toxicity, and terrestrial acidification, the Nile crude oil
impact scores were 265.9 kg CO; eq, 1.58E-06 kg CFC-11 eq, 0.735 kg 1,4-DB eq, and 0.095 kg SO-
eq, while the Fula crude oil scores were 282.7 kg CO; eq, 2.45E-06 kg CFC-11 eq, 1.05 kg 1,4-DB eq,
and 0.145 kg SO, eq, respectively. From an endpoint approach considering the representative single
scores, overall impacts for the Nile and Fula crude oil created an environmental load output of 12.7 and
13.8 Pt, respectively. The simulation results clearly indicated that different fuel types directly affect the
environmental impacts.

Keywords: crude oil, environmental impacts, life cycle assessment, transport fuels
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Giimiishane ilinin igme Suyunu Karsilayacak Bahcecik Barajimi

Besleyen Sobet Deresinin icme Suyu Kalitesinin Arastirilmasi

Volkan OSKAY?'2 Ozlem KARAGOZ*?>", Soner KUSLU®®
1Deviet Su fsleri 22. Bolge Miidiirliigii, Kalite Kontrol ve Laboratuvar Sube Miidiirliigii, 61080, Trabzon
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Oz

Su kitlig1 kullanilabilir suyun niifusa orani ile dogrudan iligkilidir. Bu sebeple giiniimiizde su miktarinin
yant sira kalitesinin de degerlendirilmesi artik kacinilmazdir. Yapilan bu ¢alismada Gilimiishane ilinin
icme suyunu karsilayacak olan Bahgecik Barajini besleyen yer iistii su kaynaklarindan Sébet deresinden
2016, 2017 ve 2018 yillar1 boyunca aylik periyotlar ile numuneler alinmis ve uluslararas: standartlara
uygun parametrelerden olan sicaklik, pH, renk, Elektiriksel iletkenlik (EC), Coziinmiis Oksijen (DO),
Askida Kati Madde (AKM), Kimyasal Oksijen Ihtiyac1 (KOI), Biyokimyasal Oksijen Ihtiyaci (BOIs),
Azot Grubu, Toplam Organik Karbon (TOK), Fosfor Grubu, Anyon Grubu, Katyon Grubu, Yag ve Gres,
Metilen Mavisine Aktif Maddeler (MMAM), Siyanur (CN°), Fenoller, Hidrokarbonlar, Polisiklik
Aromatik Hidrokarbonlar (PAH), Toplam Pestisit, Agir Metaller (Al, Fe, Mn, Se, Cu, Zn, B, Co, Ni,
As, Cd, Cr, Pb, Hg, Ba) analizleri yapilmistir. Elde edilen veriler Hazen istatistiksel yontem ile
irdelenmistir. Igme Suyu Elde Edilen veya Elde Edilmesi Planlanan Yiizeysel Su Kalitesine Dair
Yénetmelik (ISEEPYSKDY) ve Yiizeysel Su Kalitesi Yénetimi Yonetmeligi (YSKYY) cergevesinde
degerlendirilerek su kalite siniflar1 belirlenmistir.

Anahtar kelimeler: Bahgecik Baraj1, Giimiishane, Hazen Yo6ntemi, Su Kaynaklari, S6bet Deresi
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Oz

Insanligin hayatini siirdiirebilmesi ve uygun yasam sartlarim saglayabilmesi igin su miktar1 hayati
Ooneme sahiptir. Fakat son ylizyilin en biiyiik problemlerinden birinin su kitli§1 olacagi tahmin
edilmektedir. Bu calismada Gilimiishane ilinin igme suyunu karsilayacak olan Bahgecik Barajim
besleyen yeriistii su kaynaklarindan Aktutan Goletinden 2016, 2017 ve 2018 yillar1 boyunca aylik
periyotlar ile numuneler alinmis ve uluslararasi standartlara uygun parametrelerden olan sicaklik, pH,
renk, Elektiriksel letkenlik (EC), Céziinmiis Oksijen (DO), Askida Kat1 Madde (AKM), Kimyasal
Oksijen Ihtiyac1 (KOI), Biyokimyasal Oksijen Ihtiyac1 (BOIs), Azot Grubu, Toplam Organik Karbon
(TOK), Fosfor Grubu, Anyon Grubu, Katyon Grubu, Yag ve Gres, Metilen Mavisine Aktif Maddeler
(MMAM), Siyanlr (CNY), Fenoller, Hidrokarbonlar, Polisiklik Aromatik Hidrokarbonlar (PAH),
Toplam Pestisit, Agir Metaller (Al, Fe, Mn, Se, Cu, Zn, B, Co, Ni, As, Cd, Cr, Pb, Hg, Ba) analizleri
yapilmustir. Elde edilen veriler Hazen istatistiksel yontem ile irdelenmistir. igme Suyu Elde Edilen veya
Elde Edilmesi Planlanan Yiizeysel Su Kalitesine Dair Yonetmelik (ISEEPYSKDY) ve Yiizeysel Su
Kalitesi Yonetimi Yonetmeligi (YSKYY) cercevesinde degerlendirilerek su kalite siniflar
belirlenmistir.

Anahtar kelimeler: Aktutan Géleti, Bahgecik Baraji, Glimiishane, Hazen Yo6ntemi, Su Kaynaklar
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Avl Cruise M Programu ile Yakit Hiicreli Elektrikli Lokomotif
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Toplu tagima araglart toplumun ulagiminda biiyiik rol oynayan tasitlardir. Bu araglarin ¢ogu yakit-hava
karisimiyla ¢alisan icten yanmali motor sistemlerine sahiptirler. Icten yanmali motorlarin diisiik
verimliligi, yiiksek yakit tiiketimi, yliksek bakim maliyetleri ve zararli emisyon gazlari ekosisteme
biiyiik zararlar vermektedir. Bu nedenle gelecegin teknolojisi olarak goriinen elektrikli araglara yonelim
baslamustir. Elektrikli araglar teknolojisinin 6nemli basamaklarindan bir tanesi de elektrikli trenlerdir.
Bu tip trenler klasik odun-komiir ile calisan trenlerin yerini alacaktir. Hem elektrik hem de yakit
hiicreleriyle ¢aligan trenlerin ise bu teknolojinin gelecegi olacagi diisiiniilmektedir. Bu sekilde yakit atik
problemi olmayan ¢ok daha ¢evreci trenler amaglanmaktadir. Bu ¢alismada AVL CRUISE M programi
kullanilarak olusturulan benzetimde, yakit pilleri sistemin ana kaynagidir. 1700 hiicreli, 1300A
kapasiteye sahip, 2kV’luk yakit pili modeli olusturulmustur. %80 doluluga sahip IMW’lik akii grubu
kullanilmig ve sistemin yedegi olarak diisliniilmiistiir. Yakit pilleri tarafindan beslenen 8400 Nm torklu
2kV’luk 6zel sincap kafesli asenkron makine kullanilarak 100 tonluk elektrikli lokomotif hareket
ettirilmektedir. Burada elektrikli lokomotif sebekeden bagimsiz olarak ¢aligmaktadir. Boylece sebeke
gerekligi ortadan kaldirilmaya calisilmistir. Benzetimde; 8 dakikalik duraklar arasi seyahat ve 2
dakikalik duraklarda bekleme siiresi olacak sekilde 100 dakikalik siiriis ¢evrimi olusturulmustur. Bu
cevrime gore olusturulan benzetimde elektrik motorunun verimi %55-83 araliginda elde edilmistir. %80
dolulukla baglayan bataryanin sarji %61-68 seviyelerinde seyretmistir. Bu sonuglar dogrultusunda
olusturulan benzetiminin yakit-hava karisimina sahip bir lokomotife gore daha verimli oldugu
gOriilmiigtiir.

Anahtar kelimeler: Avl Cruise M, Elektrikli Lokomotif, Elektrikli Araglar, Yakit Hiicresi
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Abstract
Pomegranate juice (PGJ) has been becoming more popular because it consists of antioxidants,

anthocyanins associated health benefits, and it has organoleptic characteristics. Because it has
high commodity value and its production is limited, PGJ is one of the most prone to
adulteration. PGJ is generally mixed with grape, cherry, and plum juices, and it is sold as pure
PGJ to gain more profit. Traditional methods such as HPLC, LC-MS, etc. are often used to
detect PGJ adulteration, however, they require high-cost instrumentation and maintenance, and
laborious sample preparation. As an alternative to conventional techniques, vibrational
spectroscopy can provide rapid, simple, and accurate results. The aim of this study was to
determine PGJ adulteration using a portable FT-MIR spectrometer combined with
chemometrics. Infrared spectra were analyzed by the soft-independent model of class analogy
(SIMCA) and by partial least squares regression (PLSR). The spectra provided unique features
yielding distinct clusters allowing for authentication of 100% PGJ from blends or cocktails.
PLSR models, correlating spectra and reference values, predicted sugar profile (sucrose,
glucose, fructose, total sugars) with excellent correlation (rva=>0.98) and standard error of cross-
validation (SECV) of 1.89/100g. Models for soluble solids (°Brix) gave rva=>0.94 and SECV is
0.1, allowing for rapid determination of composition and predicting quality. Portable FTIR unit
enables portability and ease-of-use, making it a great alternative to traditional testing methods.
The potential profits and trading advantages from mislabeling of PGJ prejudice the interests of
both consumers and honest manufacturers and our results strongly support that portable FTIR
spectrometer combined with chemometrics have great potential for in-situ surveillance of food
ingredients.

Keywords: Pomegranate juice, adulteration, portable devices, FT-IR, chemometrics
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Abstract

A number of outbreaks and recalls associated with the consumption of dehydrated foods with low
moisture content has heightened public health treat all around the world recently. The relatively high
contamination risk of foodborne pathogens and mycotoxins in dehydrated foods challenges food
industry and raises food safety concerns. Thus, developing novel decontamination techniques to
improve the safety of dehydrated foods with maintained quality attributes is of great interest in both
economics and public health. The presented review discusses the effects of novel decontamination
techniques including infrared, microwave and radio frequency heating as well as pulsed light, ionizing
irradiation and cold plasma on the microbial load and mycotoxins on dehydrated foods. Moreover, the
working principles, applications and limitations of presented techniques are identified and discussed.
The further research opportunities for developing industrial scale applications are also summarized. The
thermal processing techniques can effectively reduce the microbial population and partly lead
destruction mycotoxins. On the other hand, non-thermal practices show a great potential on the reduction
of microbial load and degradation of mycotoxins in dehydrated foods but limited for industrial scale
applications. Overall, the working principles of applied techniques, food property and type of
microorganisms and mycotoxins are the main factors influencing the efficiency of thermal and non-
thermal practices for decontamination of foods. It is suggested that further research can take advantage
of the synergistic effects with the combination of both techniques to ensure optimum degradation of
contaminants with improved quality properties.

Keywords: Dehydrated foods, water activity, foodborne pathogens, mycotoxin, aflatoxin
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Betalainler: Potansiyel Saghk Yararlarina Genel Bir Bakis
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Oz

Betalain acisindan zengin ekstraktlar, nutrasdtik potansiyelleri nedeniyle yillardir kullanilmaktadir.
Betalainler, betalamik asidin amonyum tiirevlerinden suda ¢oziinebilme yetenegine sahip azot iceren
bitki pigmentleridir. Kimyasal yapilar1 ve kompozisyonlari baz alinarak iki gruba ayrilmaktadir. Bunlar;
betasiyanin ad1 verilen kirmmizi renkteki pigmentler ve betaksantin ad1 verilen sar1 renkteki pigmentlerdir.
Betanin ve indikaksantin sirasiyla betasiyanin ve betaksantinlerin en iyi karakteristigidir. Betalainler,
Caryophylalles familyasina ait olan bitkilerin ¢igek ve meyve kisimlarinda yiiksek miktarda, vejetatif
kisimlarinda ise az miktarda bulunmaktadir. Diger betalain kaynaklar1 ise: kirmizi ve sar1 pancar (Beta
vulgaris L. spp. vulgaris) renkli Swiss chard meyvesi (B. vulgaris L. spp. cicla), dikenli incir (Opuntia
sp.), yaprakli ve taneli amarant (Amaranthus sp.), ve pitaya (Hylocereus sp.) meyvesi olarak
bilinmektedir. Betalainler, dogal gida renklendiricilerinin iyi bir 6rnegidir. Renklendirme 6zelliginin
yan sira diyet betalainleri, bir¢ok yararh aktiviteleri nedeniyle insan sagliginin korunmasinda dnemli
bir rol oynamaktadir. Betalainler yiiksek antioksidan ve antiradikal ozelliklere sahiptir. Ayrica
antiproliferatif, antienflamatuvar, antilipidemik, antiobezite ve kardiyoprotektif, antibakteriyel,
antiviral, antifungal ve antiprotozoal etkiler sergilerler. Cok sayida deney, betalainlerin kanser hiicre
dizilerine karsi sitotoksisitesini ve antitimdral ajanlar olarak etkili kullanimini gostermistir.
Betalainlerin diyabetik komplikasyonlarin iyilestirilmesinin yanisira hipoglisemik etkiye sahip oldugu
in vivo ¢aligmalarla dogrulanmistir. Tiim bu etkilerinin yanisira Alzheimer ve Parkinson hastaligi gibi
norodejeneratif hastaliklarin hiicresel ve hayvan modelleri {izerindeki etkileri ile ilgili ¢aligmalar
betalainin bu hastaliklar i¢in umut verici bir bilesik oldugunu gostermistir. Bu ¢aligmada betalainlerin
genel saglik yararlar1 gézden gegirilmistir.

Anahtar kelimeler: Betalain, Gida renklendiricisi, Farmakolojik Etki
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Abstract

This study aimed to investigate the antioxidant activities of some winter bread wheat genotypes grown
under organic and conventional conditions in different growth seasons in Gumushane. Thus, eight bread
wheat genotypes were used as material. The trials were carried out with three replications under organic
and conventional growth conditions of Gilimiishane province, in 2013-2014 and 2014-2015 growth
seasons. Antioxidant activities such as total flavonoid (TFL) and total phenolic (TPH) compound
amount, Cu?*-Cu* reduction capacity (CUPRAC method), DPPH and ABTS radical removal activity
analyzes were performed with the standards of BHA, BHT, a-tocopherol and Trolox. In the study, DPPH
activity of the flours in 2013-2014 season significantly changed by growth conditions. In the same
season, ABTS in the flour samples showed significantly difference by the genotypes. Also, Cuprac
reduction capacity statistically differed according to genotype (G) and YK x G interaction. In addition,
all variation sources (AVS) (G, YK and YK x G interaction) showed significant differences for TFL
and TPH. Besides, inhibition values of DPPH activity were higher in organic growth conditions
(24.16%) than in conventional conditions (23.09%). In 2014-2015 season, the cuprac reduction
capacity, TPH and TFL in the flour showed significant changes for AVS while DPPH and ABTS did
not significantly differ. AVS differed in terms of all antioxidant properties in bran in the first growth
season while in the second growth season ABTS showed significant differences for G and YK. Thus,
YK, G and YKxG interaction had statistically significant effects on the antioxidant activities of bread
wheat flour and bran samples in different growth seasons. As a result, in such studies on plant basis, in
determining antioxidant properties of foods; growth seasons, growth conditions and genotypes used as
material should also be considered.

Keywords: Antioxidant activity, Bread wheat, Bran, Flour
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Abstract

Edible wild mushrooms are referred to as “healthy foods” in terms of nutritional value due to their low
calorie, low fat and saturated fatty acid content, no cholesterol and high biological protein content. They
are also a valuable natural source of unsaturated fatty acids, carbohydrates, dietary fibers, vitamins, and
minerals. Mushrooms contain a low amount of fat as 2-3 g 100 g** DW and this fat is mostly composed
of unsaturated fatty acids. In terms of polyunsaturated (PUFA) and monounsaturated fatty acid (MUFA)
composition, linoleic (C18:2, m-6) and oleic acids (C18:1, ®-9) represent more than two-thirds of the
weight of all fatty acids found in edible mushrooms. As a saturated fatty acid, palmitic acid (C16:0)
ranks third with a large difference in content. Essential unsaturated fatty acids such as linoleic and
linolenic acids (C18:3, ®-3), which cannot be synthesized by the human body, can be obtained from
edible mushrooms. As a part of the daily diet, all of the fatty acids join into the bloodstream, cells, and
tissues of human beings. Unsaturated fatty acids are important for cardiovascular health, lowering blood
cholesterol and regulating blood lipid profiles. Consumption of essential unsaturated fatty acids in
balanced proportions (1:1 or 2:1 -6/®-3) can also help to prevent obesity. Due to the increasing interest
in consumption of edible wild mushrooms for human health and welfare, this review aimed to give
detailed information on fatty acid profiles of mushrooms growing in rich vegetation of Turkey from past
to present.

Key words: Edible Wild Mushroom, Fat, Fatty Acid Composition, Health, Omega-6, Turkey
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Abstract

Edible wild mushrooms called as “forest meat” are highly demanded foods and nutraceuticals due to
their rich macro and micronutrients, aroma compounds, bioactive components, and high commercial
significance. Cantharellus cibarius Fr. is an ectomycorrhizal, culinary-medicinal mushroom that has
been consumed as a food and therapeutic ingredient for centuries from Eurasia to America and Africa.
Fresh and processed C. cibarius are among the most economically significant species of the edible wild
mushroom trade all around the world as well as Turkey. However, fresh edible wild mushrooms,
including C. cibarius, deteriorate so quickly that rapidly progressive changes in their nutritional quality,
biological activity, and physical and sensory properties are observed as soon as they are harvested from
nature. Therefore, traditional methods such as cooking, new processing technologies with different
pretreatments and various post-harvest storage conditions are applied to extend the shelf life of C.
cibarius mushrooms and to maintain their nutritional, phytochemical and sensory quality. This review
focuses on the recent studies about these different mushroom processing and preservation methods and
their effects on the nutrient content and bioactivity properties of C. cibarius.

Key words: Biological Activity, Cantharellus cibarius, Nutritional Quality, Postharvest Quality,
Pretreatment, Processing Method
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Oz

Yeryiiziiniin en gok tahil iireten iilkelerinden biri de Tiirkiye’dir. Ulkemizde giinliik enerjinin %70-80’i
tahillardan saglanmaktadir. En ¢ok tiiketilen tahil tiirli bugdaydir ve bugday da en ¢cok ekmek seklinde
tiikketilmektedir. Toplumumuzda her kesimin sofrasinda yer alan ve nimet kelimesiyle 6zdeslestirilerek
kutsal kabul edilen ekmegin israfiyla birlikte bugdayin yetistirilmesinden ekmek olarak sofralarimiza
gelene kadar olan siirecte harcanan emek, hammadde, enerji de israf olmakta ve bu da ciddi ekonomik
kayiplara neden olmaktadir.

Bu ¢aligmanin amaci, iilkemizde yilda tonlarca miktarlarda israf edilen ekmeklerin kontrollii sartlarda
bayatlamasinin ardindan elde edilen bayat ekmek unlarinin kekte kullanim olanaginin arastirilmasidir.
Bu dogrultuda, kontrollii sartlarda bayatlamis olan normal ekmeklerden elde edilen unlar
formiilasyondaki un esasia gore %15, 30, 45 ve 60 seviyelerinde kek formiilasyonuna ilave edilerek
kek miskleri ve kek tiretimi gergeklestirilmistir. Belirtilen formiilasyonlara gore iretilen keklerde
Tekstiir Profil Analizi (TPA), sertlik, kohesivlik, yapiskanlik, elastikiyet, ¢cignenebilirlik ve yapiskanlik
degerleri Tekstiir Analiz Cihaz1 (TA-XTplus; Stable Micro Systems, Godalming, Surrey, UK) ile
belirlenmistir. Sonu¢ olarak, un iriliginin artmasi tim kek i¢i tekstiir profili degerleri ortalamalar
tizerinde istatistiki olarak anlamli diizeyde etki etmistir. Un iriliginin artmasi kek orneklerinin sertlik,
kohesivlik, elastikiyet ve ¢ignenebilirlik degerlerini arttirici yonde etkilerken, yapiskanlik degerinde
azalmaya neden olmustur. Bayat ekmek unu ilave seviyesindeki artis genellikle keklerin sertlik ve
cignenebilirlik degerlerinde yiikselmeye sebep olmustur. Sertligin artmasinin tam aksine seviyenin
artmasiyla yapiskanlik ve elastikiyette diisiis meydana gelmistir. Seviyenin artmasiyla kohesivlik
arasinda sistematik bir degisim goriilmemistir.

Anahtar kelimeler: Bayat Ekmek, Kek Uretimi, Tekstiirel Ozellikler
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Geleneksel Bir Uriin Olan Samaksa Yapiminda Hidrokolloid
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Oz

Bu calismada, kokulu iiziim (Vitis labrusca L.) ve misir unundan hazirlanan geleneksel bir tatli olan
samaksanin formiilasyonunda bulunan misir ununun, %0.25, 0.5 ve 1.0 oranlarinda ke¢i boynuzu gami,
ksantan gam ve karragenan ile yer degistirilerek kalite 6zelliklerinin gelistirilmesi amag¢lanmistir. Bu
amagla orneklerin, kuru madde, pH, viskozite, renk (L*, a* ve b*), serum ayrilmasi, toplam fenolik
madde (TFM), toplam monomerik antosiyanin (TMA) degerleri, tekstiirel ve duyusal o6zellikleri
incelenmistir. Hidrokolloid igeren drneklerin a* degerleri kontrol ile benzer veya yiiksek bulunmustur.
Orneklerin toplam fenolik madde degerleri arasinda istatistiksel olarak &nemli bir fark olmadig
gozlenmistir (p>0.05). Hidrokolloid igeren orneklerin, kontrolden daha yiiksek toplam monomerik
antosiyanin igerigine sahip oldugu tespit edilmistir. Misir ununun keg¢i boynuzu gami ve karragenan ile
yer degistirmesi serum ayrilmasinda 2.2-3.4 kat artisa neden olurken, ksantan gam (%0.5) %35.8
oraninda azalma saglamistir. Artan hidrokolloid oraniyla sertlik, yapiskanlik ve sakizimsilik degerleri
artarken, yapisiklik degerleri azalmistir. %1 oraninda karragenan igeren ornegin en yiiksek sertlik,
yapigkanlik ve sakizimsilik degerlerine sahip oldugu bulunmustur. %0.5 ve %1.0 karragenan iceren
orneklerin viskozitesi soguma sirasinda belirgin artis gdstermistir. Kontrol ile kiyaslandiginda benzer
serum ayrilmasi, renk, tekstiir, TFM degerleri ve daha yiiksek TMA degerine sahip, %0.5 oraninda
ksantan gam igeren 6rnek, hidrokolloid igeren diger 6rneklere gore daha basarili bulunmustur. Ancak,
duyusal degerlendirme sonuclaria gore, %0.5 karragenan igeren samaksa ornegi panelistler tarafindan
en ¢ok tercih edilen 6rnek olmustur.

Anahtar kelimeler: Hidrokolloid, Samaksa, Serum Ayrilmasi, Tekstiir, Vitis Labrusca L.
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Sivi Kristal - Polimer Membranlarin Fizikokimyasal Ozelliklerine
Katki Maddesi Etkisinin incelenmesi

Melike Seylan Akisl, Emine Kemiklioglu2
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Abstract

Biyoteknolojiden gida endiistrisine kadar bir ¢ok alanda kullanilan membranlar gegirgen veya gegirgen
olmayan Ozellik gosteren filtrelerdir. Biyolojik olarak hiicrenin sinirlarin1 belirlemek, gecirgenligi
kisitlamak veya hiicreler arasi baglantilarda rol oynamak gibi gorevleri vardir. Membranlar, yapilarinda
icerdikleri yaglar sebebiyle dogada var olan sivi kristallerle benzerlik gostermektedirler [1]. Sivi
kristaller, madde kat1 halden sivi hale gegerken arada olusan bir fazdir. Molekiiler olarak katilarin
diizenli dizilisine sahipken fiziksel olarak sivilar gibi akiskan 6zellik gosterebilirler. Termotropik sivi
kristaller ve Liyotropik siv1 kristaller olmak {izere ikiye ayrilirlar. Termotropik siv1 kristaller sicakliga
bagli olarak nematic, smektik ve kolesterik olmak iizere ii¢ faza ayrilirken, liyotropik sivi kristaller ise
amfifil molekiillerdir ve siv1 kristallerin ¢oziicii igerisinde ¢oziinmesiyle degisim gosterirler [2]. Sivi
kristallerin DNA, protein, kolestereol gibi dogal yapilarda bulunmalari sebebiyle son zamanlarda
biyomedikal alandaki caligmalarda onemli rol oynamiglardir [3]. Son zamanlarda yapilan literatiir
caligmalarinda sivi kristaller, polimer yapilara takviye edilerek kompozit membran olusumunda
kullanilmiglardir [4]. Yiiksek biyouyumluluga, kan gecirgenligine ve mekanik dirence sahip
olmalarindan 6tiirii polimer matris olarak genellikle poliiiretan tercih edilmistir [5]. Bu projedeki amag
ise siv1 kristal — polimer membrana katki maddesi ilave edilerek membranin gegirgenlik 6zelliklerinin
arttirilmasidir.
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Lycopene Content of Some Fruits and Vegetables

Mohamed GHELLAM?* 1a, ilkay KOCA 1b 1,2
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Abstract

Lycopene is a red coloring carotenoid found in many fruits and vegetables. It is an important nutrient
in the human diet due to its functional properties. In the present work, 9 lycopene sources, including
Juliet tomato (JT), Cherry tomato (CT), Tomato (TO), Red Persimmon (RP), Grapefruit (GF),
Watermelon (WM), Rosehip (RH), Yew fruit (YF) and Autumn olive (AO) were investigated for their
color, total soluble solids (TSS), dry matter (DM) and lycopene content. The results showed that; fruit’s
color ranged between 7.09 and 37.99 for Chroma and between 20.8 and 45.95 for Hue angle. RP and
RH were the more reddish fruits. TSS values were ranged between 4.8 (CT) and 34.5% (RH). DM
ranged between 5.61 (TO) and 46.07% (RH). All tomato varieties showed the lowest values of TSS and
DM, whereas RH had the highest values. Lycopene was quantified using spectrophotometric method
and expressed as dry basis. The lycopene content was ranged between 4.1 and 195.04 mg /100g by dry
basis. The lycopene content was determined as follows in a decreasing order: CT > JT > AO > TO >
WM > RH > YF > RP >GF. These findings have permitted to highlight the richest source of lycopene
which can be recommended for the human diet.

Keyword Lycopene Sources Fruits
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Abstract

The chestnut tree is used worldwide for multiple purposes since it has a variety of applications for
humans and animals Different parts of the chestnut tree are taken into the human diet for nutritional and
medicinal uses This study was conducted to investigate the antioxidant properties of the flowers of
chestnut cultivars and to determine the suitable infusion time of their teas In order to determine the total
phenolic compounds ( and antioxidant activity (DPPH and FRAP), 16 different cultivar flowers were
analysed The effect of five different infusion times 5 15 30 45 and 60 minutes) on the antioxidant and
sensorial properties was evaluated The results obtained from the analysis of the 16 cultivar flowers
showed that the TPC, DPPH, and FRAP values were ranged from 85 to 321 mg GAE/g, from 678 to
1339 mmol TE/g, and from 813 to 1550 mmol TE/g, respectively From the HPLC analysis, rutin gallic
acid, and chlorogenic acid were found as the major phenolic compounds in chestnut flowers It was found
that the infusion time did not significantly affect the sensory and antioxidant properties ( 0 05 In brief,
chestnut flowers are an interesting source of phenolic compounds and antioxidant activity A short
infusion time 5 min) can give an antioxidant rich tea with less energy consumption Keywords
Antioxidants, C hestnut Flowers, Herbal Tea
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The Use of Biosolvents For The Extraction of Phenolic Compounds
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Abstract

In recent years, most of the studies published on the extraction processes in perfume, cosmetics,
pharmaceutical, food and biofuel industries are carried out using petroleum-based solvents. The
continuously increase of the industrialization and modernization led to a rapidly increase in the demand
of petroleum and energy produced from fossil fuels. However, the limited fossil fuel reserves and
increasing fossil fuel prices have led to the research of new sources. The biomass has found as the
potential sources to replace these resources in the production of chemicals. The industrial use of biomass
is an important step towards green and sustainable chemistry. The green chemistry encourages the
development and application of bio-solvents that are biodegradable, ecofriendly and obtained from
renewable sources. The bio-solvents are considered as an alternative to organic solvents usually used
for the extraction of phenolic compounds by different extraction methods. The phenolic compounds are
mainly found in the fruits and vegetables, and their extraction is one of the first and critical steps before
any process. The extraction of phenolic compounds with the conventional extraction methods leads to
their degradation due to the long extraction times. The use of bio-solvents in the extraction of phenolic
compounds would increase their use in many fields such as food, cosmetics and medicine. Furthermore,
the release of biosolvent wastes to the environment is less harmful. The present study overviewed the
concept of the bio-solvents used for extraction of natural products and the characteristics of bio-solvents.
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Abstract

Olive,one of the first cultivated tree species in the World and grown for thousands of years, has been a
source of economic income for many countries. Olive is main element of the Mediterranean diet and
part of the Mediterranean social, cultural and gastronomic heritage. Olive and olive oil are rich
inphenolic compounds. It may contain more than thirty-six different phenolic compounds. It sphenolic
composition varies depending on the processing method, type, agronomic applications and ripening
degree of the olives. One of thesec ompounds isoleuropein. Oleuropein, the molecule responsible for
the characteristic bitter taste of unprocessed olives, is commonly found in olive leaves, seed sand pulp.
Oleurope inisused for medical purposes due to its natural antioxidant properties. In addition to its
antioxidative properties, it has also anantimicrobial effect against viruses, bacteria, yeast, fungi,
moldandotherparasites. Due to its properties, oleuropein has taken attention of researcher sand has been
the subject of many studies.In this review, the antimicrobial effects and bioactive properties of oleurope
in are discussed.
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Marshmallow And Human Health
Aysegiil 0ZKAN, Oscar ZANNOU, Hojjat PASHAZADEH, ilkay KOCA

Abstract

Marshmallow is an annual or perennial medicinal plant distributed throughout the World, especially in
Western Palearctic North Africa Mediterranean Europe, France, Britain the Balkans, Southwest and
Central Asia as well as Southern Russia Marshmallow is not only used as food ingredients but also as a
preventive and curative remedy for the treatment of various ailments The present overview aimed to
investigate the beneficial effects of marshmallow on human health by screening the available literature
combined with the endogenous knowledge It resulted that the different parts of marshmallow,
encompassing mainly roots stem, leaves and flowers are included in various meals They are rich sources
of nutrients and bioactive compounds containing pectin starch monosaccharides, disaccharides,
mucilage, flavonoids anti oxidants coumarins scopoletin tannins, asparagines and amino acids
Marshmallow possesses antimicrobial anti inflammatory immunomodulatory demulcent and soothing
and antitussive properties The roots leaves and flowers were used as crude drugs in the treatment of
respiratory system catarrhs irritating cough skin wounds gastritis ventricular ulcers cystitis urethritis and
various inflammations of nasal and oral cavities Syrups prepared by maceration of the root are used in
many countries for the treatment of cough and inflammation of the mouth and pharynx The tea prepared
from flowers is an excellent stomach and intestine laxative and expectorant This review revealed that
marshmallow is beneficial for human health and should be valorized in the drug and food industries
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Abstract

The demand for healthy and functional foods is increasing day by day. Nowadays, studies on the
development of functional food that aim to stay healthy and prevent illnesses has accelerated. Chocolate
is one of the functional foods because of the cocoa it contains. Chocolate, which has been widely
consumed by people for generations, has been a food that is both preferred but also restricted until today.
Today, there are numerous different types of chocolate depending on the cocoa content, different
additives and flavouring agents they contain. Several studies have been conducted to decrease the
harmful ingredients of chocolate such as sugar and to increase its functional features. In literature,
chocolates with new flavours and formulas have been developed by addition of different nutraceutical
agents. By this time, blackberry juice, moringa leaf, cinnamon extract, various herbs and spices have
been successfully incorporated into chocolate to improve its phenolic content and antioxidant activity.
In addition, probiotic bacteria such as B. indicus HU36 and Lactobacillus plantarum have also been
successfully included in chocolate. Studies have shown that enhancement of chocolates with the addition
of functional ingredients can improve their nutritional properties. In this review, different studies that
aimed to enrich the content of chocolate have been discussed.
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Abstract

Medicinal plants refer to plants or plant products used by humans in the treatment of diseases. Medicinal
natural products are widely used in Sudan and are also commonly consumed in Africa and worldwide.
The large numbers of the indigenous populations refer to the traditional medicinal plants for primary
health care. The utility of these plants is generally identified through trial and error. 90% of Sudanese,
especially peasant populations are dependent on traditional medicine. They can be used in many ways
depending on the type of plant or the target goals. The medicinal plants are used either mixed with foods,
as teas, capsules, or tablets. The most popular medicinal plants used in Sudan include G. tenax, A.
digitata, H. thebaica, B. aegyptiaca, S. argel, C. proximus, H. sabdariffa, C. zambesicus and Senna spp.
These plants are rich sources of nutrients and showed antibacterial, anti-oxidant, nephro- and hepato-
protective, expectorant, renal/diuretic, anti-cholesterol, anti-diabetic and anti-hypertensive effects
among others. In Sudan, G. tenax is mainly used to counteract anemia, A. digitata is used to treat
digestive problems and giardiasis, H. thebaica is consumed to reduce cholesterol, lose weight and
accelerate metabolism, and B. aegyptiaca is applied as an oral hypoglycemic drug, expectorant,
antibacterial, antifungal and antihelmintic. S. argel is employed for cough, cramps in the gastrointestinal
and urinary tract, while C. proximus and H. sabdariffa are effective for the treatment of stomach
complaints, antispasmodic, diuretic, urinary tract antiseptic, and cold. C. zambesicus is used as herbal
tea against hypertension and malaria, whereas Senna spp. is effective for the treatment of intestinal
complications and circulatory system problems. In the present study, the general health benefits and
traditional uses of the most popular medicinal plants were overviewed.

Keywords: Sudan, Medicinal plants, Traditional uses, Diseases

366



The Importance of Sudanese Gum Arabic in Food Processing

AwadalgeedM. A. HASSANL1, Oscar ZANNOUL1, Hojjat PASHAZADEH1, llkay KOCA1

10ndokuz Mayis University, Faculty of Engineering, Food Engineering Department, Samsun

Abstract

Gum arabic, also known as acacia gum, is a natural gum that consists of solidified soda from various
types of acacia trees. Initially, gum arabic was collected from Acacia nilotica, now called "gum arabic
tree”, mainly Acacia senegal and Vachellia seyal. It is a biopolymer composed of arabinogalactan,
arabinose and galactose monosaccharides. Sudan is the world's most significant gum arabic producer,
producing about 50% of the world market. The sub-Sahara acacia has a long history as a valuable export,
while the Arabian inhabitants have been harvested in Arabia, Sudan and Western Asia since ancient
times. However, hundreds of thousands of Sudan depend on gum arabic for their livelihood and are still
the world's largest single producer. The acacia tree is an essential economic tree in Sudan where this
tree is found in some parts of the Upper Nile, Kordofan, Darfur, White Nile, Blue Nile and Kassala in
its gum beard extending between 10-14 degrees north latitude. The acacia trees used to obtain gum
arabic are spreadly grown in Sudan and are considered as the national wealth of Sudan. It is estimated
that there are 500 million trees in Sudan. International specifications for evaluating gum arabic quality
in the world market are based on Sudanese gum from A. senegal variety. Gum arabic is primarily used
as a stabilizer in the food industry. It is edible and coded as E414. Gum arabic is a beneficial prebiotic
that promotes beneficial physiological effects as a food additive, a good hydrocolloid emulsifier,
texturizer, and film. It is formerly widely used for helps balance flavors and essential oils in the
beverage, soft drink syrup industry, and concentrates. Gum Arabic is used as an emulsifier and thickener
in icing, fillings, soft candy, chewing gum and other confectionery. The present study overviewed the
importance and dimension of Sudanese acacia trees.

Keywords: Sudan, Acacia trees, Gum arabic, Foods.
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Abstract

The most common way to analyze the spherical shell (dome) is the finite element methods (FEM) and
the membrane theory where the most used method in analyzing programs is the (FEM) like Sab2000.
The purpose of this research is to study the structural behavior of the concrete dome in four different
cases from shape and loading, then to compare between membrane theory and (FEM). In this research,
there are four types of domes studied. The first dome is the spherical dome which exposed to loads of
self-weight (dead load) and live load, the second, the dome which opens from the top with dead and live
loads, the third, the dome with a height of less than half of the spherical shell diameter with dead and
live loads, and the fourth is the dome with different thicknesses exposed to self-weight, live and wind
loads. For calculating the hoop force (parallel force) and meridian force, the Sap2000 program was used,
which based on the (FEM) to analyze the domes. In addition, the membrane theory method was done
manually for the analysis as the second method. The result of the two methods was compared to study
the differences in measurement and effectiveness in dome analysis. The results of the four domes using
the two methods for meridian force and hoop force are near to each other with a maximum 5% error,
only in the hoop forces, there are differences between the two methods when the angle of the domes
between (80°-90°). Based on the results, the two methods were found to be with the same efficacy in
measuring the hoop and meridian force except when the angle in the dome is between (80°-90°). the
hoop the force will be different, and this might be due to the absence of the reactions in the membrane
theory method.

Keywords: Spherical shell, Dome, membrane theory, hoop force, meridian force
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Abstract

Synthetic zeolite type SAPO-34 support prepared by hydrothermal method was used as catalyst support
for CO methanation catalysts. During the impregnation process, 15% (weight) NiO/SAPO 34 catalysts
were prepared by impregnation and surfactant-supported impregnation using different solvents. Solvents
used are water, ethanol, 1 propanol and acetone. FTIR, XRD, N2 physisorption characterization studies
were performed. When the XRD analyzes of 15% NiO SAPO-34 zeolite prepared by using two
impregnation methods are examined, it has been found that it is different at 2-theta (20) values such as
18.420, 20.440, 21.020, 9.440, 15.90, 22.720, 24.580 and 27.660 peaks with densities were observed.
The average crystal size of the catalysts prepared with the impregnation method was higher than the
catalysts prepared with the other method. It was observed that the average crystal size of all catalysts
prepared by the impregnation method was higher than the catalysts prepared by other methods. In
addition, it was determined that the average crystal sizes of catalysts prepared with water by both
methods were larger. The highest average crystal size value was determined in agueous NiO/SAPO 34
catalyst prepared by impregnation method. The lowest average crystal size was determined as NiO/
SAPO 34 prepared with surfactant supported impregnation method prepared with 1 propanol. Multipoint
BET surface areas, average pore diameters, pore volumes and N2 adsorption/desorption isotherm types
were obtained from N2 phsisorption analysis. Among the catalysts prepared with SAPO-34, a significant
increase was found in the surface area and pore volumes of the catalyst prepared with surfactant
supported impregnation method compared to the others. The results shown show us that there is a direct
proportionality between the boiling point of the solvent and the surface area of the catalyst. The average
crystal size of the catalysts varies between 1.9 nm and 28.4 nm. The isothermal behavior of all catalysts
prepared by both methods is similar to IV. isotherm type according to the types in the BDDT
classification.

Keywords: Cayalyst, Solvent, Sapo-34, Zeolite
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