b

| *
lhART 2024 - CEVRIMICI (ONLINE)

BIiLDIiRI KITABI

ISBN 978-605-72606-3-5

WEB SITESi: UEBAS.MULTIDISIPLINER.COM




4. Uluslararasi1 Ege Bilimsel

Arastirmalar Sempozyumu
2024
(UEBAS'24)

16-17 Mart, 2024 / Online
Bildiri Kitabi
uebas.multidisipliner.com

ISBN: 978-605-72606-3-5

Yayin Tarihi: 24 Mart 2024



4. Uluslararas1 Ege Bilimsel Arastirmalar
Sempozyumu 2024

(UEBAS'24)
16-17 Mart, 2024 / Online

Bildir1 Kitab1

4th International Aegean Scientific Research
Symposium 2024

(IASRS'24)
March 16th-17th, 2024 / Online

Proceedings Book

Bildirilerin her tiirlii sorumlulugu yazarlarina aittir.
uebas.multidisipliner.com

Languages
Turkish, English



ORGANIZING COMMITTEE
Fatih ERDEMIR, PhD (Karadeniz Teknik Universitesi, Tiirkiye)
Muhammet Kerim AYAR, PhD (Usak Universitesi, Tiirkiye)

SCIENTIFIC & REVIEW COMMITTEE
Fatih ERDEMIR, PhD (Karadeniz Teknik Universitesi, Tiirkiye)
Muhammet Kerim AYAR, PhD (Usak Universitesi, Tiirkiye)
Mehmet ULUCAN, PhD (Firat Universitesi, Tiirkiye)

Sibel DEMIR KACAN, PhD (Ondokuz Mayis Universitesi, Tiirkiye)
Yusuf Mete ELKIRAN, PhD (Canakkale Onsekiz Mart Universitesi, Tiirkiye)
Aslihan DEMIRDOVEN, PhD (Tokat Gaziosmanpasa Universitesi, Tiirkiye)

Elif BIROL, PhD (Karamanoglu Mehmetbey Universitesi, Tiirkiye)

Gaye Gokalp YILMAZ, PhD (Burdur Mehmet Akif Ersoy Universitesi, Tiirkiye)
Tahsin KOCYIGIT, PhD (Ege Universitesi, Tiirkiye)
F. Giil KOCSO, PhD (Firat Universitesi, Tiirkiye)
Ece Ummii DEVECI, PhD (Nigde Omer Halisdemir Universitesi, Tiirkiye
Filiz BORAN, PhD (Hitit Universitesi, Tiirkiye)
Fatih APAYDIN, PhD (Bilecik Seyh Edebali Universitesi, Tiirkiye)
Buket OZDEMIR ISIK, PhD (Trabzon Universitesi, Tiirkiye)
Tevfik Cem AKALIN, PhD (Zonguldak Biilent Ecevit Universitesi, Tiirkiye)
Ali CAKMAK, PhD (Agr1 ibrahim Cegen Universitesi, Tiirkiye)
Fatih YERDEMIR, PhD (Gazi Universitesi, Tiirkiye)
[lknur POLAT, PhD (Akdeniz Universitesi, Tiirkiye)
Orhun KARA, PhD (Izmir Yiiksek Teknoloji Enstitiisii, Tiirkiye)
Elif SENKUYTU, PhD (Atatiirk Universitesi, Tiirkiye)
Sefik Okan MERCAN, PhD (Canakkale Onsekiz Mart Universitesi, Tiirkiye
Chee-Ming CHAN, PhD (Universiti Tun Hussein Onn Malaysia, Malezya)

Frank Wesonga OMUKUY A, PhD (Africa Alliance for Health Research Environment and
Economic Development, Nijerya)

Amit Kumar CHAURASIA, PhD (Indian Institute of Technology Roorkee, Hindistan)
Faizah IDRUS, PhD (The International Islamic University Malaysia, Malezya)
Norzailawati Mohd NOOR, PhD (International Islamic University Malaysia, Malezya)
Mkedder IKRAM, PhD (Abou Bekr Belkaid University Tlemcen, Cezayir)
Maryam ZAINAL, PhD (Bahreyn)

Nursen CORDUK, PhD (Canakkale Onsekiz Mart Universitesi, Tiirkiye)



ICINDEKILER

Bildiri
Resim Sanatiin Duygusal Ifade Alani: Lekesel Soyutlamalar
(The Area of Emotional Expression of Painting Art: Stained Abstractions)
Depresif Belirtiler ile Cocukluk Cag1 Travmalar iliskisinde Affetmenin Rolii (The Role of
Forgiveness in the Relationship Between Depressive Symptoms and Childhood Traumas)
ELECTRE, TOPSIS VE PROMETHEE Y o6ntemleri ile Siparis Frekans1 Optimizasyonu
(Order Frequency Optimization with ELECTRE, TOPSIS AND PROMETHEE Methods)
Ajan tabanli bir mobil uygulama araciligiyla popiiler uygulamalarin gizlilik ayarlari
yonetimini basitlestirme
(Simplifying privacy settings management of popular apps through an agent-based mobile
app)
Sehirlere Can Veren, Cumhuriyet Tarihinin Diinyaca Unlii Heykeltrasi Tankut Oktem
(Tankut Oktem, The World-Famous Sculptor of the History of the Republic Who Gave Life
to Cities)
6063, 6061, 6082 Aliiminyum Malzemeden imal Edilmis Menfez Yapilarinda Mermi
Carpmas1 Sonucunda Olusan Etkiler
(The Effects of Bullet Shape on the Ballistic Performances of 6063, 6061, 6005, 6082
Aluminum Alloy Louversi)
Kirmiz1 Et Ureticileri Birliginin Uyeler Agisindan Degerlendirilmesi: Kahramanmaras {li
Ornegi
(Evaluating the Red Meat Producers Union from the Members' Perspective: The Case of
Kahramanmaras Province)

Akademik Yazma Derslerinde Akran Geri Bildirim Egitiminin Yeri Var Mi1? (Is There a
Place for Peer Feedback Training in Academic Writing Classes?)

T1ibbi Aromatik Bitkilerin Gidalarda Fonksiyonel Bilesen Olarak Kullanimi (Use of
Medicinal Aromatic Plants as Functional Component in Foods)

Gidada Yeni Trend: Yapay Et
(New Food Trend: Artificial Meat)

Aspir Yagindan Biyodizel Uretiminde Tek Ve iki Asamali Uretim Siirecinin Yakit
Ozelliklerine Etkisinin Karsilagtirmali Olarak Incelenmesi

(Comparative Investigation of the Effect of Single and Two Stage Production Processes On
Fuel Properties in Biodiesel Production from Safflower Oil)

Penthiopyradin Allium cepa L. K&k Meristem Hiicreleri Uzerine Genotoksik Etkilerinin
Arastirilmasi

(Investigation of Genotoxic Effects of Penthiopyrad on Allium cepa L. Root Meristem
Cells)

Cymoxanil Etken Maddesinin Allium cepa L. K6k Meristem Hiicreleri Uzerine Genotoksik
Etkilerinin Belirlenmesi

(Determination of Genotoxic Effects of Cymoxanil on Allium cepa L. Root Meristem Cells)

Sekil Degistirme Hizinin Ti Metal Kopiiklerin Mekanik Ozelliklerine Olan Etkisi

(The Effects of Strain Rates on Mechanical Properties of Ti Metal Foam)

Hayvansal Uriinlerin Polimer Takviyesi Olarak

Kullanilabilirligi

(Utilization of Animal-based Products as Polymer Reinforcements)

Termoplastik Kecelerin Transvers Fiber Demeti Cekme Dayanimina Etkisi

(The Effect of Thermoplastic Veils on the Transverse Fiber Bundle Tensile Strength)
Tiim indeks Modiilasyonlu Dikgen Frekans Bélmeli Cogullama igin Diferansiyel Evrim
Algoritmas1 Temelli Altblok Set Tasarimi

(Differential Evolution Algorithm-Based Subblock Set Design for Orthogonal Frequency
Division Multiplexing with All Index Modulation)

Biyofilm Kontroliinde Postbiyotiklerin Kullanimi1

(The Use of Postbiotics for Biofilm Control)

Dért Tekerlekli Yiik Tasima Ozelligine Sahip Otonom Mobil Robotun Gelistirilmesi
(Development of Autonomous Mobile Robot with Four-Wheeled Payload Carrying
Capability)

Siit Tozlarinin Toz Akis Ozelliklerinin Belirlenmesinde Kullanilan Yéntemler (Methods
Used in The Determination of Powder Flow Properties of Milk Powders)

Yazarlar

Ogr. Goér. Dr. Giilleman
ERDAL

Esra TEKIN*, Dr. Ogr.

Uyesi Emine INAN

Dr. Ogr. U. Ozan ATES

Dr. Ogr. Uyesi Alper
Turan ALAN

Dr. Ogr. Uyesi Kemal
Hakan TEKIN

Sertac DEMIREZEN*,
Dr. Ogr. Uyesi Fatih
USTA

Selver YIGIT, Mehmet
Fatih KAYTANCI,
Mehmet ERDOKUR,
Dr. Ogr. Uyesi Hasan
Burak AGIR

Dog. Dr. Gonca
SUBASI

Dr. Ogr. Uyesi Cansu
AKGUL*, Ogr. Gér. Dr.
Aysun SAGLAM

Ogr. Gor. Dr. Aysun
SAGLAM*, Dr. Ogr.
Uyesi Cansu AKGUL
Dog. Dr. Tanzer
ERYILMAZ, Dr. Ogr.
Uyesi Seda SAHIN*

Esra KOC, Dog. Dr.
Nursen CORDUK*,
Gizem DAL, Ebru
CAMBAZ

Gizem DAL, Dog. Dr.
Nursen CORDUK*,
Esra KOC, Ebru
CAMBAZ

Dr. Ogr. Uyesi Yunus
Onur YILDIZ

Dr. Ogr. Uyesi Okan
DEMIR

Dr. Ogr. Uyesi Okan
DEMIR

Dr. Ogr. Uyesi Mahmut
YILDIRIM

Dr. Ogr. Uyesi Tugba
KILIC

Melike BEYAZLI*,
Stimeyye ALP, Gorkem
Burak TASKIN, Zeynep
ISIK, Oguz MISIR

Dr. Ogr. Uyesi Emin
MERCAN

Sayfa

12

16

18

20

22

24

26

28

30

34

36

38

39

41

43

45



Ogrenme Aktarimi Yontemi ile Psikolojik Bozukluklarin MR Gériintiileri Uzerinden

Siniflandirilmasi

(Classification of Psychiatric Disorders From MR Images Using Transfer Learning Method)
Kompozit Yapi Onariminin Kabuk Yoéntemiyle Modellenmesi ve Analizi
(Modeling and Analysis of Composite Structure Repair Using Shell Method)

Reaktdr Akislarinda Olii Hacimlerin Hesaplamali Akiskanlar Dinamigi ile incelenmesi
(Investigation of Dead Volumes in Reactor Flows by Computational Fluid Dynamics)
Some Properties of Soils Under Different Land Use Types Around Efteni Lake in Diizce

Province

(Diizce 1li Efteni Golii Cevresindeki Farkli Arazi Kullanim Sekilleri Altindaki Topraklarin

Bazi Ozellikleri)

Insaat Sektoriindeki Sorunlar ve Alternatif Céziim Yollart

(Problems in the Construction Industry and Alternative Solutions)

Nar Cekirdegi Yagi Ve Hayvan Beslemede Kullanimi

(Pomegranate Seed Oil and Its Use in Animal Nutrition)

Canakkale Ilindeki Yagislarin Uzamsal-Zamansal Degiskenliginin CHIRPS Veri Seti
Kullanilarak Degerlendirilmesi

(Evaluation of Spatio-temporal Variability of Precipitation in Canakkale Using the CHIRPS

Dataset)
Evde Diyaliz Tedavisi

(Dialysis Treatment at Home)
Kronik Bobrek Hastaligi Tedavi Segenekleri Ve Hemsirelik Bakimi: Periton Diyalizi,

Hemodiyaliz

(Chronic Kidney Disease Treatment Options and Nursing Care: Peritoneal Dialysis,

Hemodialysis)

Tiirkge Sozciiklerin Yapay Zeka Algoritmalariyla Siniflandirilmasinda i1k Adim: Isaretleme
(First Step in Classifying Turkish Words with Artificial Intelligence Algorithms:

Annotation)

Kadin Yoksullugu Alanindaki Kurumsal Hizmetlere Yonelik Giiglendirme Temelli Bir

Model Onerisi

(An Empowerment-Based Model Proposal for Institutional Services in the Field of

Women's Poverty)

Hava Araglarinda Es Potansiyel Baglanti Noktalarinin Lazer ile Islenmesi
(Laser Processing of Equipotential Bonding Points on Air Vehicles)
Suyun Yerin Ruhuna Yansimasi: Termal Yapilar

(Suyun Yerin Ruhuna Yansimasi: Termal Yapilar)

Gemistabine Direncli Pankreas Kanseri Hiicre Gelistirilmesi ve U¢ Boyutlu Hiicre

Formlarinda Incelenmesi

(Development of Gemcitabine-Resistant Pancreatic Cancer Cells and Examination in Three-

Dimensional Cell Forms)

Aciklama Kalitesi ve Sosyal Ipuclarinin Cocuklarin Segici Giiveni Uzerindeki Rolii
(The Role of Explanation Quality and Social Ques on Selective Trust)

Unye Sahil Kumlarindan Manyetik Ayirma ile Manyetit Kazanimi Eldesinden
Siiperkapasitorlere Elektrot Uretimi
(Electrode Production for Supercapacitors from Unye Beach Sands by Magnetic Separation

and Magnetite Recovery)

Dr. Ogr. Uyesi Osman
Tayfun BISKIN

Alihan CAMBAZ*, Dr.
Ogr. Uyesi Hiiseyin
Enes SALMAN

Dr. Ahmet ERDOGAN

Assoc. Prof. Dr. Gamze
SAVACI

Assoc. Prof. Dr. Aylin
OZODABAS

Songiil KOCAMAN*,
Rabia GOCMEN

Dr. Ogr. Uyesi Kebir
Emre SARACOGLU¥,
Dr. Ogr. Uyesi Fevziye
Ayca SARACOGLU
Ogr. Gor. Dr. Duygu
AKBAS UYSAL

Ogr. Gér. Dr. Duygu
AKBAS UYSAL

Assist. Prof. Dr. Yelda
FIRAT

Dr. Ogr. Uyesi Melike
YALCIN*, Prof. Dr.
Vedat ISIKHAN

Dr. Ogr. Uyesi Nasir
Coruh*, Fatih Acar
Fatma Kader SUBAST*,
Dog. Dr. Hare
KILICASLAN

Dilara KAZANCI, Dr.
Ogr. Uyesi Ozge
RENCUZOGULLARI*

Pmar OZTURK-ATLI*,
Dr. Ogr. Uyesi Begiim
OZDEMIR-DEMIRCI

47

49

51

64

74

78

87

91

96

107

114

124

133

143

Fatma Feyzanur YILMAZ*, 151

Kardelen Fatma EKINCI,

Dog. Dr. Fatih ERDEMIR,

Dog. Dr. Ersin Yener
YAZICI, Ars. Gor. Hamit
Ali REIS

* Sorumlu yazar, s6zIlii sunumu yapan katilimet.



OZET METIN
BILDIRILER
(ABSTRACT

PROCEEDINGS)



Sozlti Sunum/Oral Presentation

Resim Sanatinin Duygusal Ifade Alani: Lekesel Soyutlamalar

The Area of Emotional Expression of Painting Art: Stained
Abstractions

Ogr. Gor. Dr. Giilleman ERDAL
ORCID: 0000-0003-3789-8478

Kirikkale Universitesi, Keskin Meslek Yiiksekokulu, Tekstil, Giyim, Ayakkabi ve Deri Béliimii, Giyim Uretim
Teknolojisi Programi, Kirtkkale, Tiirkiye

OZET

Tiirkgede genel olarak “lekesel soyutlama” veya “lekeselcilik” anlamlarina karsilik gelen
Tasizm akimi, resim sanatinda lekenin, rengin ve 1s181n abartili bir sekilde kullanilmasiyla ifade
edilebilir. Yogun 1s1k ve renk kullanimi, objektif gergekei ifade tarzindan ziyade daha ¢ok
sanat¢inin igsel yolculugu, izlenimleri ve duygulari ile karakterizedir. Sanatcilar lekesel sanatta
soyut bir ifade i¢cinde gorsel sinirlar1 zorlayan bir yaklagim sunmakta ve duygusal ifadelerini
renk, leke ve formlarin yogun kullanimlart ile dogrudan tuvale aktarmaya ¢alismaktadirlar.
Renklerin abartilt ve yogun kullanim1 da soyutlamay1 destekleyen temel unsurlardan biridir.
Yine sanatgilar, lekesel soyutlamada, cogunlukla geleneksel renkleri terk ederek duygusal
etkiyi de artirmak amaciyla cesur renk kombinasyonlari denerler. Lekesel soyutlamada ¢izgi ve
form iliskisi 6nemlidir. Sanatgilar, ¢ogu zaman gergek¢i formlardan vazgegmislerdir. Yerine
geometrik veya organik formlari olusturarak soyut bir dil olusturmaya calisirlar. Boylece ¢izgi
ve formlarin dinamik ve enerjik kullanimi, lekesel soyutlamanin izleyici tizerindeki etkisini
artirir. Clinkii ¢izgisel tislupta kesin sinirlar vardir ve bu sinir ¢izgileriyle ayrilan figiirlerle
fonun, mekanin veya kompozisyonun biitiinlesebilmesi icin 151k ve golgeye (leke) ihtiyag
duyulur. Lekesel soyutlamada kompozisyon igerisindeki unsurlar1 sozgelimi figiirleri,
mekandan net bir sekilde ayirmak zordur. Lekesel soyutlamada c¢izgisel iislubun lekesel
formlara gecmesiyle konturlar yumusamaya dolayisiyla siirlar ortadan kalkmaya baglar ve
kompozisyondaki unsurlar biitiinlesmeye baslar. Lekesel soyutlamanin genel 6zelliklerine
bakildiginda renklerin, lekelerin ve formlarin abartili ve yogun sekilde kullanim1 dikkat ¢eker;
bu sekilde sanatgilar renk ve 15181 abartarak duygusal etkiyi artirmayr amaclarlar. Lekelerden
olusan kompozisyonlar {izerine olusan tuvallerde, sanatcilar nesnelerden degil, duygulardan
beslenerek bu atmosferi yansitirlar. Empresyonistlerle benzer yanlar1 olan lekeselciler, ayni
sekilde dogaya ciktiklarinda edindikleri izlenimleri tuvallerine aktarma gayreti i¢indedirler.
Son olarak lekesel soyutlamanin, resim sanatina belki de en kendine 6zgii katkisi, sanat¢inin
soyutlamaya yatkinligini artirmasidir. Lekesel soyutlamada objektif gercekeilik yoktur; yerine
sanat¢cinin duygusal diinyasi, i¢sel yolculugu 6n plandadir. Geleneksel resimde var olan diizenli
kompozisyon kurallar1 lekesel soyutlamada terk edilmistir. Sanat¢inin eserini daha serbest
sekilde kompoze etmesiyle izleyiciye ¢esitli ve farkli bakis agilart sunulur. Bagka bir ifadeyle
denebilir ki lekeselciler deneysel bir yaklagimi benimserler ve izleyiciye bu deneysel serbestlik
hissini aktarmay1 hedeflerler. Lekesel soyutlama, 20. yiizyil sanat akimlari arasindadir. Soyut
sanatin ve soyut disavurumculugun sonucunda bu akimlar1 benimseyen sanatgilar objektif
gergeklikten soyut ifade bicimlerine ge¢cmislerdir. Renk Alan1 Resmi ile Mark Rothko’dan
damla boya teknigi ile Jackson Pollock’a kadar bir¢ok sanat¢inin Onciiliik ettigi lekesel
soyutlama, Tirkiye’de ilk olarak Bedri Rahmi Eyiiboglu’nun sdylemleriyle sanat hayatinda
kendine yer edinmistir. Tiirkiye’de ozellikle 20. yiizyilin ortalarinda 6nemi artan lekesel
soyutlama, geleneksel resim tekniklerinden uzaklasilip leke ve renklerin yogun sekilde
kullanilmasi ile Tiirk resim sanatina yeni bir soluk getirmistir. Tiirk resim sanatinda geleneksel



tekniklerin yani sira soyut ifade bigimlerinin kullanilmaya baglanmasi1 ve bdylece yeni bir
anlayisin dogmasinda lekesel soyutlama anlayiginin etkisi biiytiktiir. Tiirkiye’de lekeselciligi ve
soyut sanat1 tuvallerinde birlestiren Bedri Rahmi Eyiiboglu’nun yan1 sira Ibrahim Call1, Aliye
Berger, Fikret Mualla, Turgut Atalay gibi 6nemli ressamlarin da bu gelisime biiyiik katkilari
vardir. Bu sanatgilar, Tiirk resminde lekesel soyutlamay1 benimsemisler ve eserlerinde daha
soyut ve duygusal ifadelere yer vermislerdir. Eserleri, Tiirk resim sanatinin modernlesme
stirecine atilan biliyiik adimlardandir. Sanat akimlarinin, ¢ok yonlii olmalar1 sebebiyle kesin
hiikiimlerle gelecekte nerede konumlanacaklar1 tahmin edilemez. Ancak yine de lekesel
soyutlama izleyicinin de siirece dahil edilmesi, izleyicinin duygusal bir bag ile yaklasmasi ve
deneysel ifade 6zgiirliigii sunmast ile gelecekte kendine daha genis bir yer edinebilir. Ozellikle
teknolojik ilerlemelerin ve yapay zeka iizerinde gerceklesen gelismelerin sunacagi dijital
perspektifler lekeselcilere dijital ortamlarda var olma 6zgiirliiglinii sunabilir ve sanatgilar,
lekesel soyutlamanin sinirlarini zorlayarak yeni bi¢imler gelistirebilirler. Bu calisma lekesel
soyutlamanin evrimini, diinyada ve Tirkiye’de sanat akimlari igerisindeki yerini sunmak
amactyla hazirlanmistir. Renk, leke ve formlarin yogun ve abartili kullanimlar1 ve bu eserlerin
izleyici tlizerindeki etkisini belirlemeye c¢aligmak diger arastirmalar igin bir bakis agisi
olusturacaktir.

Anahtar Kelimeler: Lekeselcilik, lekesel sanat, lekesel soyutlama
Abstract

The Tachism movement, which generally corresponds to the meaning of "stained abstraction”
or "stainism™ in Turkish, can be expressed by the exaggerated use of stain, color and light in
painting. The intense use of light and color is characterized by the artist's inner journey,
impressions and emotions rather than an objective realistic expression style. Artists present an
approach that pushes visual boundaries in an abstract expression in stain art, and they try to
transfer their emotional expressions directly to the canvas with the intense use of colors, stains
and forms. Exaggerated and intense use of colors is also one of the basic elements that support
abstraction. Again, in spotty abstraction, artists often abandon traditional colors and try bold
color combinations to increase the emotional impact. The relationship between line and form is
important in spot abstraction. Artists have often given up on realistic forms. Instead, they try to
create an abstract language by creating geometric or organic forms. Thus, the dynamic and
energetic use of lines and forms increases the effect of spotty abstraction on the viewer. Because
there are definite boundaries in the linear style, and light and shadow (stain) are needed to
integrate the background, space or composition with the figures separated by these boundary
lines. In spotty abstraction, it is difficult to clearly separate the elements in the composition,
such as figures, from the space. In spotty abstraction, as the linear style transitions to spotty
forms, the contours begin to soften, thus the boundaries begin to disappear, and the elements in
the composition begin to integrate. When we look at the general characteristics of stain
abstraction, the exaggerated and intense use of colors, spots and forms attracts attention; In this
way, artists aim to increase emotional impact by exaggerating color and light. In the canvases
created on compositions consisting of stains, artists reflect this atmosphere by feeding on
emotions, not objects. Spotters, who have similarities with the impressionists, also strive to
transfer the impressions they get when they go out into nature onto their canvases. Finally,
perhaps the most unique contribution of stained abstraction to painting is that it increases the
artist's tendency to abstraction. There is no objective realism in spotty abstraction; Instead, the
artist's emotional world and inner journey are at the forefront. The regular composition rules
that exist in traditional painting have been abandoned in spotty abstraction. As the artist
composes his work more freely, various and different perspectives are presented to the viewer.
In other words, it can be said that spotters adopt an experimental approach and aim to convey
this feeling of experimental freedom to the audience. Stainless abstraction is among the art



movements of the 20th century. As a result of abstract art and abstract expressionism, artists
who adopted these movements moved from objective reality to abstract forms of expression.
Spot abstraction, pioneered by many artists from Mark Rothko with Color Field Painting to
Jackson Pollock with the drip painting technique, first gained a place in art life in Turkey with
the discourses of Bedri Rahmi Eyiiboglu. Blotch abstraction, which gained importance in
Turkey especially in the mid-20th century, brought a new breath to Turkish painting with the
move away from traditional painting techniques and the intense use of stains and colors. The
concept of spot abstraction has a great impact on the use of abstract forms of expression in
Turkish painting, as well as traditional techniques, and thus the emergence of a new
understanding. In addition to Bedri Rahmi Eyiiboglu, who combined spotism and abstract art
in his canvases in Turkey, important painters such as Ibrahim Call1, Aliye Berger, Fikret Mualla,
Turgut Atalay also made great contributions to this development. These artists adopted spotty
abstraction in Turkish painting and included more abstract and emotional expressions in their
works. His works are among the great steps taken in the modernization process of Turkish
painting. Because art movements are versatile, it cannot be predicted with certainty where they
will be positioned in the future. However, tainted abstraction can gain a wider place in the future
by including the viewer in the process, approaching the viewer with an emotional connection
and offering freedom of experimental expression. Digital perspectives, especially those offered
by technological advances and developments in artificial intelligence, can offer the freedom to
exist in digital environments for spotters, and artists can develop new forms by pushing the
boundaries of spotty abstraction. This study has been prepared to present the evolution of spotty
abstraction and its place in art movements in the world and in Turkey. Trying to determine the
intense and exaggerated use of colors, stains and forms and the impact of these works on the
viewer will create a perspective for other research.

Key Words: Stainism, stain art, stain abstraction



Depresif Belirtiler ile Cocukluk Cag1 Travmalar Iliskisinde
Affetmenin Roll

The Role of Forgiveness in the Relationship Between Depressive
Symptoms and Childhood Traumas

Esra Tekin
Ankara Yildirim Beyazit Universitesi, Psikoloji Anabilim Dali, Ankara, Tiirkiye
Dr. Ogr. Uyesi Emine Inan
ORCID: 0000-0002-3531-4697

Ankara Yildirim Beyazit Universitesi, Psikoloji Anabilim Dali, Ankara, Tiirkiye
OZET

Cocukluk cag1 travmalar1 cocugun hayatta kalimina, sagligina, gelisimine ya da onuruna zarar
potansiyeli iceren her tiirlii ihmal ve istismar davranigini kapsamaktadir. Bu ihmal ve istismar
cinsel, duygusal ve fiziksel olarak gerceklesebilmektedir. Bu tiirden travmalarin yetiskinlik
déneminde ¢esitli psikolojik bozukluklarin ortaya ¢ikmasmda rol oynayarak psikolojik sagligi
olumsuz yonde etkileyebildigi bilinmektedir. Yetiskinlik doneminde ortaya ¢ikan depresif
belirtilerin ¢ocukluk cagi1 travmalar1 ile iliskisi ¢aligmalar tarafindan desteklenmektedir.
Depresyonla iligkilendirilen kavramlardan biri olan affetme, kisinin haksizliga ugradigi
durumlarda karsisindaki objeye karsi kaginma ya da intikam gibi olumsuz duygularindan
uzaklasarak empati, sevgi gibi daha olumlu duygularla olay1 yeniden g¢ercevelemesini ifade
etmektedir. Affetme karsidaki objenin ¢esitleriyle, kendini affetme, durumu affetme ve
baskalarmi1 affetme olmak {izere {i¢ ayr1 alt boyutta incelenebilmektedir. Literatiir
incelendiginde ¢ocukluk ¢agi travmalari, depresyon ve affetme arasindaki iligskilere deginen
calismalarin varligi gorilmektedir. Ancak, bu iic degiskenin ayni anda birbiriyle olan
etkilesimine dair ¢alismalarin sayica ¢ok az kaldigi1 ve Tiirkiye’de boyle bir calisma olmadigi
belirlenmistir. Buradan hareketle, mevcut ¢alismanin ana amaci ¢ocukluk ¢agi travmalar1 ve
yetiskinlikteki depresif belirtiler arasindaki iliskide affetmenin araci roliinii incelemek olarak
belirlenmistir. Bu dogrultuda Heartland Affetme Olgegi, Cocukluk Cag1 Ruhsal Travmalari
Olgegi ve Beck Depresyon Envanterini igeren cevrimici bir form olusturulmustur. Form
araciligiyla aragtirma verileri, 2023 yili Haziran-Eyliil aylar1 arasinda ¢evrimigi platformdan
18-65 yas aras1 307 yetiskinden toplanmistir. Verilerin analizi sonucunda yetiskinlerin
gosterdigi depresif belirtiler ile ¢ocukluk caglarinda maruz kaldiklar1 travmatik yasantilar
arasindaki iligkiye toplam affetme egilimlerinin aracilik ettigi bulgusuna ulagilmistir. Daha
detayli incelendiginde toplam affetme, kendini affetme ve durumu affetmenin cocukluk
cagmda maruz kalinan duygusal ve cinsel istismar ve duygusal ithmal ile yetigkinlikte ortaya
cikan depresif belirtiler arasindaki iliskisiye anlamli olarak aracilik ettigi goriilmiistiir. Ancak
fiziksel istismar ve ihmal icin affetmenin anlaml olarak bir aracilik etkisi olmadig1 sonucuna
varilmigtir. Ayrica baskalarini affetmenin de ¢ocukluk c¢agi travmatik yasantilarinin herhangi
bir boyutu ile depresif belirtiler arasindaki iligkiye anlamli olarak aracilik etmedigi bulgusuna
ulasilmistir. Sonug olarak fiziksel ihmal veya istismar digindaki ¢ocukluk cagi travmatik
yasantilar1 sonucu yetiskinlerin gostermis oldugu depresif belirtiler bu yetigskinlerin mevcut
kendini ve durumu affetme egilimleri araciligiyla degiskenlik gdstermektedir. Dolayisiyla



cocukluk ¢aginda travmatik yasantilar1 olan ve yetigkinlik doneminde depresyon belirtileri
gosteren bireylerin tedavi planlamasina entegre edilecek affetme temelli miidahalelerin
ozellikle kendini ve durumu affetme iizerine odaklanildiginda tedavi etkililigini artirabilecegi
calismanin faydasi olarak gorulmektedir.

Anahtar Kelimeler: Affetme, Cocukluk ¢agi travmatik yasantilari, Depresif belirtiler
Abstract

Childhood trauma includes all types of neglect and abuse that have the potential to harm the
child's survival, health, development or dignity. This neglect and abuse can occur sexually,
emotionally and physically. It is known that such traumas can negatively affect psychological
health by playing a role in the emergence of various psychological disorders in adulthood.
The relationship between childhood traumas and depressive symptoms developed in
adulthood is supported by studies. Forgiveness, one of the concepts associated with
depression, refers to a person's ability to move away from negative emotions such as
avoidance or revenge against the object in situations where he/she has been wronged, and to
reframe the event with more positive emotions such as empathy and love. Forgiveness can be
examined in three different sub-dimensions according to the its object: self-forgiveness,
forgiveness of situations, and forgiveness of others. When the literature is examined, it is seen
that there are studies addressing the relationships between childhood traumas, depression and
forgiveness. However, it has been determined that the number of studies on the interaction of
these three variables at the same time is very small and there is no such study in Turkey.
Based on this, the main purpose of the current study was determined to examine the mediating
role of forgiveness in the relationship between childhood traumas and depressive symptoms in
adulthood. In this regard, an online form was created including the Heartland Forgiveness
Scale, Childhood Psychological Trauma Scale and Beck Depression Inventory. Research data
through the form was collected from 307 adults aged 18-65 from the online platform between
June and September 2023. As a result of the analysis of the data, it was found that the
relationship between the depressive symptoms of adults and the traumatic experiences they
were exposed to in childhood was mediated by their total tendency to forgive. When
examined in more detail, it was seen that total forgiveness, self-forgiveness and forgiveness of
the situation significantly mediated the relationship between emotional and sexual abuse and
emotional neglect experienced in childhood and depressive symptoms occurring in adulthood.
However, it was concluded that forgiveness did not have a significant mediating effect for
physical abuse and neglect. Additionally, it was found that forgiving others did not
significantly mediate the relationship between any dimension of childhood traumatic
experiences and depressive symptoms. As a result, the depressive symptoms of adults as a
result of childhood traumatic experiences other than physical neglect or abuse vary through
these adults' current tendency to forgive themselves and the situation. Therefore, it is seen
among the benefits of the study that forgiveness-based interventions to be integrated into the
treatment planning of individuals who had traumatic experiences in childhood and showed
symptoms of depression in adulthood can increase the treatment effectiveness, especially
when focusing on forgiving oneself and the situation.

Key Words: Childhood traumatic experiences, Depressive symptoms, Forgiveness
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OZET

Gerek giinliik yasantida gerekse is hayatinda ¢ok fazla karar verme siireci iginde
olunmaktadir. Karar verme, dogasinda belirsizlik barindirmas:t ve kotii bir kararin bir¢ok
olumsuzluklara neden olmasi zorlayici olabilmektedir. Karar verme siirecinde, optimum
sonuclara ulasilabilmesi ve en uygun kararin verilebilmesi i¢in Cok Kriterli Karar Verme
Yontemleri (CKKV) Yontemleri mevcuttur. Bu yontemler gilinlimiiz diinyasinda pek ¢ok
alanda kullanilmaktadir. Bu c¢alismada literatlir taramasi ve vaka ¢alismast birlikte
sunulmustur. Literatiir taramasi ile bu c¢alismada kullanilan TOPSIS, ELECTRE ve
PROMETHEE karar verme yontemlerinin birlikte kullanildig1 ¢alisma sayisinin az oldugu
ortaya ¢ikartilmis ve bu yoni ile literatiire katki sunulmustur. Karar vericinin tereddiitten uzak
karar verebilmesi amaciyla bu ii¢ karar verme yontemi vaka calismasinda gergek veri seti
kullanilarak gercek bir problem ele alinmis ve alternatiflerin s6z konusu ii¢ karar verme
yontemine siralamalar1 yapilarak en iyi alternatif belirlenmistir.

Anahtar Kelimeler: Cok Kriterli Karar Verme, ELECTRE, TOPSIS, PROMETHEE,
Karar Analizi

Abstract

There are many decision-making processes in both daily life and business life. Decision
making can be challenging because it inherently involves uncertainty and a bad decision can
cause many negativities. In the decision-making process, Multi-Criteria Decision Making
Methods (MCDM) methods are available to achieve optimum results and make the most
appropriate decision. These methods are used in many areas in today's world. In this study,
literature review and case study are presented together. With the literature review, it was
revealed that the number of studies in which the TOPSIS, ELECTRE and PROMETHEE
decision-making methods used in this study were used together was low and a contribution
was made to the literature in this respect. In order for the decision maker to make a decision
without hesitation, in this case study of three decision-making methods, a real problem was
discussed using a real data set and the best alternative was determined by ranking the
alternatives according to these three decision-making methods.



Key Words: Multi-Criteria Decision Making, @ ELECTRE, TOPSIS, PROMETHEE,
Decision Analysis
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OZET

Mobil uygulamalar giinliikk hayatimiza kusursuz bir sekilde entegre olarak, iletisim, spor,
aligveris, sosyal etkilesim, bankacilik, seyahat gibi pek cok aktiviteyi kolaylastiriyor. Yaygin
kullanimlarina ragmen bu uygulamalar, ozellikle kapsamli kisisel verilerin birikmesi ve
toplanmas1 potansiyeli nedeniyle 6nemli gizlilik endiselerine yol acmistir. Bu endiselere
karsilik, diizenleyici kurumlar ve sirketler hukuki ve teknolojik gilivenlik dnlemleri almistir.
Gizlilik sorunlarina ¢6ziim olarak, mobil uygulamalar gizlilik ayarlar1 gibi 6zellikler sunarak
kullanicilara veri isleme ve paylagsma tercihlerini 6zellestirme imkani saglamistir. Ancak, bu
ayarlar karmasik olabilir ve alaninda uzman kisiler i¢in bile zorluk arz edebilir. Sonug olarak,
kullanicilar genellikle uygulamalardaki 6nceden yapilandirilmig gizlilik ayarlarini varsayilan
olarak kullanarak ve gereksiz veri paylasimina neden olarak gizliliklerini bilingsizce tehlikeye
atarlar. Bu ¢calismada, Google, Facebook ve LinkedIn gibi ¢esitli popiiler uygulamalarin gizlilik
ayarlarmi tek bir noktadan kontrol etmeye ve kullanicinin taleplerine uygun olarak ayarlari
otomatik olarak degistirmeye izin veren bir ajan tabanli mobil uygulama tasarlayip gelistirdik.
On kullanict galismalarin sonuglari, gelistirilen ajan tabanli uygulamanin gizlilik ayarlarmin
yonetimini dnemli 6l¢iide kolaylastirdigini géstermektedir.

Anahtar Kelimeler: Akilli ajanlar, gizlilik, mobil uygulamalar.
Abstract

Mobile applications have seamlessly integrated into our daily lives, facilitating a myriad of
activities such as communication, sports, shopping, social interactions, banking, and travel.
Despite their widespread use, these apps have prompted significant privacy concerns, primarily
driven by the potential accumulation of extensive personal data. In response to these concerns,
regulatory bodies and companies have implemented legal and technological safeguards. To
address privacy issues, mobile apps have introduced features like privacy settings, enabling
users to tailor their preferences for data processing and sharing. However, these settings can
prove intricate, posing a challenge even for experts in the field. Consequently, users often
default to the pre-configured privacy settings in apps, inadvertently compromising their privacy
by sharing unnecessary data. In this study, we have designed and developed an agent-based
mobile app that allows the privacy settings of various popular apps such as Google, Facebook
and LinkedIn to be controlled from a single point and automates changing the settings in line
with the user's request. The results of preliminary user studies indicate that the developed agent-
based app considerably simplifies the management of privacy settings.

Key Words: Intelligent agents, privacy, mobile apps.
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OZET

Tiirkgede genel olarak “lekesel soyutlama” veya “lekeselcilik” anlamlarina karsilik gelen
Tasizm akimi, resim sanatinda lekenin, rengin ve 1s181n abartili bir sekilde kullanilmasiyla ifade
edilebilir. Yogun 1s1k ve renk kullanimi, objektif gergekei ifade tarzindan ziyade daha ¢ok
sanat¢inin igsel yolculugu, izlenimleri ve duygulari ile karakterizedir. Sanatcilar lekesel sanatta
soyut bir ifade i¢cinde gorsel sinirlar1 zorlayan bir yaklagim sunmakta ve duygusal ifadelerini
renk, leke ve formlarin yogun kullanimlart ile dogrudan tuvale aktarmaya ¢alismaktadirlar.
Renklerin abartilt ve yogun kullanim1 da soyutlamay1 destekleyen temel unsurlardan biridir.
Yine sanatgilar, lekesel soyutlamada, cogunlukla geleneksel renkleri terk ederek duygusal
etkiyi de artirmak amaciyla cesur renk kombinasyonlari denerler. Lekesel soyutlamada ¢izgi ve
form iliskisi 6nemlidir. Sanatgilar, ¢ogu zaman gergek¢i formlardan vazgegmislerdir. Yerine
geometrik veya organik formlari olusturarak soyut bir dil olusturmaya calisirlar. Boylece ¢izgi
ve formlarin dinamik ve enerjik kullanimi, lekesel soyutlamanin izleyici tizerindeki etkisini
artirir. Clinkii ¢izgisel tislupta kesin sinirlar vardir ve bu sinir ¢izgileriyle ayrilan figiirlerle
fonun, mekanin veya kompozisyonun biitiinlesebilmesi icin 151k ve golgeye (leke) ihtiyag
duyulur. Lekesel soyutlamada kompozisyon igerisindeki unsurlar1 sozgelimi figiirleri,
mekandan net bir sekilde ayirmak zordur. Lekesel soyutlamada c¢izgisel iislubun lekesel
formlara gecmesiyle konturlar yumusamaya dolayisiyla siirlar ortadan kalkmaya baglar ve
kompozisyondaki unsurlar biitiinlesmeye baslar. Lekesel soyutlamanin genel 6zelliklerine
bakildiginda renklerin, lekelerin ve formlarin abartili ve yogun sekilde kullanim1 dikkat ¢eker;
bu sekilde sanatgilar renk ve 15181 abartarak duygusal etkiyi artirmayr amaclarlar. Lekelerden
olusan kompozisyonlar {izerine olusan tuvallerde, sanatcilar nesnelerden degil, duygulardan
beslenerek bu atmosferi yansitirlar. Empresyonistlerle benzer yanlar1 olan lekeselciler, ayni
sekilde dogaya ciktiklarinda edindikleri izlenimleri tuvallerine aktarma gayreti i¢indedirler.
Son olarak lekesel soyutlamanin, resim sanatina belki de en kendine 6zgii katkisi, sanat¢inin
soyutlamaya yatkinligini artirmasidir. Lekesel soyutlamada objektif gercekeilik yoktur; yerine
sanat¢cinin duygusal diinyasi, i¢sel yolculugu 6n plandadir. Geleneksel resimde var olan diizenli
kompozisyon kurallar1 lekesel soyutlamada terk edilmistir. Sanat¢inin eserini daha serbest
sekilde kompoze etmesiyle izleyiciye ¢esitli ve farkli bakis agilart sunulur. Bagka bir ifadeyle
denebilir ki lekeselciler deneysel bir yaklagimi benimserler ve izleyiciye bu deneysel serbestlik
hissini aktarmay1 hedeflerler. Lekesel soyutlama, 20. yiizyil sanat akimlari arasindadir. Soyut
sanatin ve soyut disavurumculugun sonucunda bu akimlar1 benimseyen sanatgilar objektif
gergeklikten soyut ifade bicimlerine ge¢cmislerdir. Renk Alan1 Resmi ile Mark Rothko’dan
damla boya teknigi ile Jackson Pollock’a kadar bir¢ok sanat¢inin Onciiliik ettigi lekesel
soyutlama, Tirkiye’de ilk olarak Bedri Rahmi Eyiiboglu’nun sdylemleriyle sanat hayatinda
kendine yer edinmistir. Tiirkiye’de ozellikle 20. yiizyilin ortalarinda 6nemi artan lekesel
soyutlama, geleneksel resim tekniklerinden uzaklasilip leke ve renklerin yogun sekilde
kullanilmasi ile Tiirk resim sanatina yeni bir soluk getirmistir. Tiirk resim sanatinda geleneksel



tekniklerin yani sira soyut ifade bigimlerinin kullanilmaya baglanmasi1 ve bdylece yeni bir
anlayisin dogmasinda lekesel soyutlama anlayiginin etkisi biiytiktiir. Tiirkiye’de lekeselciligi ve
soyut sanat1 tuvallerinde birlestiren Bedri Rahmi Eyiiboglu’nun yan1 sira Ibrahim Call1, Aliye
Berger, Fikret Mualla, Turgut Atalay gibi 6nemli ressamlarin da bu gelisime biiyiik katkilari
vardir. Bu sanatgilar, Tiirk resminde lekesel soyutlamay1 benimsemisler ve eserlerinde daha
soyut ve duygusal ifadelere yer vermislerdir. Eserleri, Tiirk resim sanatinin modernlesme
stirecine atilan biliyiik adimlardandir. Sanat akimlarinin, ¢ok yonlii olmalar1 sebebiyle kesin
hiikiimlerle gelecekte nerede konumlanacaklar1 tahmin edilemez. Ancak yine de lekesel
soyutlama izleyicinin de siirece dahil edilmesi, izleyicinin duygusal bir bag ile yaklasmasi ve
deneysel ifade 6zgiirliigii sunmast ile gelecekte kendine daha genis bir yer edinebilir. Ozellikle
teknolojik ilerlemelerin ve yapay zeka iizerinde gerceklesen gelismelerin sunacagi dijital
perspektifler lekeselcilere dijital ortamlarda var olma 6zgiirliiglinii sunabilir ve sanatgilar,
lekesel soyutlamanin sinirlarini zorlayarak yeni bi¢imler gelistirebilirler. Bu calisma lekesel
soyutlamanin evrimini, diinyada ve Tirkiye’de sanat akimlari igerisindeki yerini sunmak
amactyla hazirlanmistir. Renk, leke ve formlarin yogun ve abartili kullanimlar1 ve bu eserlerin
izleyici tlizerindeki etkisini belirlemeye c¢aligmak diger arastirmalar igin bir bakis agisi
olusturacaktir.

Anahtar Kelimeler: Lekeselcilik, lekesel sanat, lekesel soyutlama
Abstract

The Tachism movement, which generally corresponds to the meaning of "stained abstraction”
or "stainism™ in Turkish, can be expressed by the exaggerated use of stain, color and light in
painting. The intense use of light and color is characterized by the artist's inner journey,
impressions and emotions rather than an objective realistic expression style. Artists present an
approach that pushes visual boundaries in an abstract expression in stain art, and they try to
transfer their emotional expressions directly to the canvas with the intense use of colors, stains
and forms. Exaggerated and intense use of colors is also one of the basic elements that support
abstraction. Again, in spotty abstraction, artists often abandon traditional colors and try bold
color combinations to increase the emotional impact. The relationship between line and form is
important in spot abstraction. Artists have often given up on realistic forms. Instead, they try to
create an abstract language by creating geometric or organic forms. Thus, the dynamic and
energetic use of lines and forms increases the effect of spotty abstraction on the viewer. Because
there are definite boundaries in the linear style, and light and shadow (stain) are needed to
integrate the background, space or composition with the figures separated by these boundary
lines. In spotty abstraction, it is difficult to clearly separate the elements in the composition,
such as figures, from the space. In spotty abstraction, as the linear style transitions to spotty
forms, the contours begin to soften, thus the boundaries begin to disappear, and the elements in
the composition begin to integrate. When we look at the general characteristics of stain
abstraction, the exaggerated and intense use of colors, spots and forms attracts attention; In this
way, artists aim to increase emotional impact by exaggerating color and light. In the canvases
created on compositions consisting of stains, artists reflect this atmosphere by feeding on
emotions, not objects. Spotters, who have similarities with the impressionists, also strive to
transfer the impressions they get when they go out into nature onto their canvases. Finally,
perhaps the most unique contribution of stained abstraction to painting is that it increases the
artist's tendency to abstraction. There is no objective realism in spotty abstraction; Instead, the
artist's emotional world and inner journey are at the forefront. The regular composition rules
that exist in traditional painting have been abandoned in spotty abstraction. As the artist
composes his work more freely, various and different perspectives are presented to the viewer.
In other words, it can be said that spotters adopt an experimental approach and aim to convey
this feeling of experimental freedom to the audience. Stainless abstraction is among the art
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movements of the 20th century. As a result of abstract art and abstract expressionism, artists
who adopted these movements moved from objective reality to abstract forms of expression.
Spot abstraction, pioneered by many artists from Mark Rothko with Color Field Painting to
Jackson Pollock with the drip painting technique, first gained a place in art life in Turkey with
the discourses of Bedri Rahmi Eyiiboglu. Blotch abstraction, which gained importance in
Turkey especially in the mid-20th century, brought a new breath to Turkish painting with the
move away from traditional painting techniques and the intense use of stains and colors. The
concept of spot abstraction has a great impact on the use of abstract forms of expression in
Turkish painting, as well as traditional techniques, and thus the emergence of a new
understanding. In addition to Bedri Rahmi Eyiiboglu, who combined spotism and abstract art
in his canvases in Turkey, important painters such as Ibrahim Call1, Aliye Berger, Fikret Mualla,
Turgut Atalay also made great contributions to this development. These artists adopted spotty
abstraction in Turkish painting and included more abstract and emotional expressions in their
works. His works are among the great steps taken in the modernization process of Turkish
painting. Because art movements are versatile, it cannot be predicted with certainty where they
will be positioned in the future. However, tainted abstraction can gain a wider place in the future
by including the viewer in the process, approaching the viewer with an emotional connection
and offering freedom of experimental expression. Digital perspectives, especially those offered
by technological advances and developments in artificial intelligence, can offer the freedom to
exist in digital environments for spotters, and artists can develop new forms by pushing the
boundaries of spotty abstraction. This study has been prepared to present the evolution of spotty
abstraction and its place in art movements in the world and in Turkey. Trying to determine the
intense and exaggerated use of colors, stains and forms and the impact of these works on the
viewer will create a perspective for other research.

Key Words: Stainism, stain art, stain abstraction

11



Sozlti Sunum/Oral Presentation

Sehirlere Can Veren, Cumhuriyet Tarihinin Diinyaca Unlii
Heykeltras: Tankut Oktem

Tankut Oktem, the World-Famous Sculptor of the History of the
Republic Who Gave Life to Cities

Dr. Ogr. Uyesi Kemal Hakan TEKIN
ORCID: 0000-0001-6069-281X

Istanbul Rumeli Universitesi Sanat Tasarim ve Mimarhk Fakiiltesi, I¢ Mimarlik Boliimii, Istanbul, Tiirkiye

OZET

Koklii bir tarihe sahip olan Tiirk toplumunda ilk heykel 6rnekleri Goktiirk Devleti donemindeki
Balballara kadar uzanir ve islamiyet sonrast mimariye bagl figiirlii bezemelerle devam eder.
Cumbhuriyet 6ncesi heykel ¢alismalarinin sinirli kalmasi, Tiirk halkinin heykel sanatina kars1 6n
yargili tutumunu devam ettirmistir. Cumhuriyet’in ilanindan 6nce Atatiirk, 22 Ocak 1923
yilinda Bursa’da yapmis oldugu konusmasinda bu alandaki endiseleri giderici su sozlere yer
vermistir;

“...Diinyada uygarliga ulasmak, ilerlemek, gelismek isteyen herhangi bir ulus ister istemez
heykel yapacak ve heykelci yetistirecektir. Anitlarin suraya buraya tarihsel anilar olarak
dikilmesinin dine aykir1 oldugunu ileri siirenler, ser’i hiikiimleri geregi gibi arastirip
incelememis kisilerdir. ... heykelciligi en yiiksek derecede ilerletecek ve yurdumuzun her kdsesi
atalarimizin ve bundan sonra yetisecek cocuklarimizin anilarini giizel heykellerle diinyaya ilan
edecektir....”

(Cagdas sehircilik anlayisinda heykelin 6nemi yadsinamaz. Calisma konumuz olan Tankut
Oktem, Cumhuriyet tarihi heykel sanatina admi altin harflerle yazdirmis 6zel bir sanatgidir.
Calismamizda uluslararasi bir kimlige sahip olan Tankut Oktem’i sadece biyografik olarak
eserleriyle tanitmak yerine yasadigi mahalle, sehir ve tiim Tiirkiye’de ne kadar saygn bir kisilik
oldugu, insan iligkilerine ne kadar 6nem verdigi, kadirsinasligi, bir sanat¢inin eserleriyle o sehri
nasil etkileyip degistirdigi, Tankut Oktem’in ardindan onun mirasinin nasil devam ettirildigi,
onunla yagamis olan kisilerin agizindan ifadelerle tanitmak amaglanmastir.

Anahtar Kelimeler: Tiirk Heykel Sanati, Tankut Oktem, Enstelasyon, Kiiltiirel Miras, Sanat
Tarihi
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Abstract

The first examples of sculpture in Turkish society, which has a deep-rooted history, date back
to the Balbals of the Gokturk State period and continue with figural decorations related to post-
Islamic architecture. The fact that sculpture works were limited before the Republic continued
the prejudiced attitude of the Turkish people towards the art of sculpture. Before the declaration
of the Republic, Atatiirk included the following words in his speech in Bursa on January 22,
1923, alleviating the concerns in this area;

“..Any nation in the world that wants to achieve civilization, progress and develop will
inevitably make sculptures and train sculptors. Those who claim that erecting monuments here
and there as historical memories are against religion are people who have not properly
researched and examined the religious provisions. ... will advance sculpture to the highest
degree and every corner of our country will announce the memories of our ancestors and our
future children to the world with beautiful sculptures..."”

The importance of sculpture in the understanding of contemporary urbanism cannot be denied.
Our subject of study, Tankut Oktem, is a special artist who has written his name in golden
letters in the art of sculpture in the history of the Republic. In our study, instead of introducing
Tankut Oktem, who has an international identity, only biographically with his works, we will
discuss how respected a person he is in the neighborhood he lives in, the city and all over
Turkey, how much he attaches importance to human relations, how an artist affects and changes
that city with his works, Tankut Oktem. It is aimed to introduce how his legacy was continued
after , through the words of those who lived with him.

Key Words: Turkish Sculpture Art, Tankut Oktem, Installation, Cultural Heritage, Art History
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OZET

Bu tez kapsaminda, farkli aliiminyum alasim siniflar1 (6063, 6061, 6082) baz alinarak
tasarlanan menfez yapisinin niimerik analiz ve deneysel caligmalarla sabit impact etki
sonucunda elde edilen tepki verileri incelenerek dayanim ve deformasyon iligkilerinin
karsilastirilmasi ve degerlendirilmesi, bu sayede hangi aliiminyum alasim sinifinin sabit impact
etkiye kars1 daha mukavemetli oldugunun bulunmasi amaglanmaktadir. Arastirmada, 6ncelikle
gelistirilen menfez tasariminda kullanilacak aliiminyum siniflarinin malzeme 6zellikleri (akma
dayanimi, kopma dayanimi, kopma uzamasi vs.) belirlenmis, daha sonra sistemin bu malzeme
ozelliklerine gore dayanim ve deformasyon hesaplar1 bilgisayar program aracilifiyla sonlu
elemanlar analizi ile ilgili impact etki altinda incelenmistir. Impact etki ve mermi ¢ap1 tiim
modellerde sabit tutulmustur. Analizlerde baslangi¢ hiz1 823,0-853,5 m/sn olan 7.62 mm x 51
mm NATO Ball M80 mermi kullamlmustir. Balistik testler KIM Technologies - Kayseri Ileri
Malzemeler Balistik Test Laboratuvari’nda 29 Eyliil 2023 tarihinde gerceklestirilmistir. Ol¢iim
belirsizligi %95 Giiven Araliginda, k=2 i¢in hizda %0,667 (3,243 m/s) olarak hesaplanmistir.
Balistik atiglar 0°, 30° ve 45° derece agilarda 10 metre mesafeden yapilmis olup hiz okuma
mesafesi 2,5 m’dir. Sistemin davranist deneysel caligmalar ile desteklenerek niimerik ve
deneysel sonuglar kendi i¢inde kiyaslanmistir. Sonug olarak sabit impact etki altinda farkl
aliminyum smiflar1 kullanilarak olusturulmus menfez yapisinin dayanim ve deformasyon
degerleri karsilastirllmig ve degerlendirilmistir. Balistik test sonuglart Al-6061-T6 target
malzemesinden yapilan menfezin kabul edilen deney parametreleri altinda sabit impact etkiye
karsi mukavemetinin daha yliksek oldugunu gostermis, niimerik analizler bu sonucu
dogrulamistir.

Anahtar Kelimeler: Aliminyum menfez, Balistik performans, Mermi penetrasyonu, Sabit
impact etki, Dayanim ve deformasyon

Abstract

In the scope of this thesis, the strength and deformation relationships of a louver structure
designed based on different aluminum alloy grades (6063, 6061, 6082) are investigated by
analyzing the response data obtained from numerical analysis and experimental studies under
constant impact loading. The aim is to compare and evaluate the strength and deformation
characteristics, thus determining which aluminum alloy grade is more resistant to constant
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impact loading. In the research, firstly, the material properties of the aluminum grades to be
used in the developed louver design (yield strength, ultimate tensile strength, elongation at
break, etc.) were determined, and then the strength and deformation calculations of the system
according to these material properties were examined under impact loading through finite
element analysis using computer programs. The impact loading and bullet diameter were kept
constant in all models. A 7.62 mm x 51 mm NATO Ball M80 bullet with an initial velocity of
823.0-853.5 m/s was used in the analyses. Ballistics tests were carried out at KIM Technologies
- Kayseri Advanced Materials Ballistic Test Laboratory on September 29, 2023. The
measurement uncertainty is calculated as 0.667% (3.243 m/s) at speed for k=2, at 95%
Confidence Interval. Ballistic shots were made from a distance of 10 meters at 0°, 30° and 45°
degree angles and the speed-reading distance was 2.5 m. The behavior of the system was
supported by experimental studies, and the numerical and experimental results were compared
internally. As a result, the strength and deformation values of the louver structure created using
different aluminum grades under constant impact loading were compared and evaluated.
Ballistic test results showed that the louver made of Al-6061-T6 target material had higher
resistance to constant impact under the accepted test parameters, and numerical analyzes
confirmed this result.

Key Words: Aluminum louver, Ballistic performance, Bullet penetration, Constant impact,
Strength and deformation
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OZET

Uretici Birlikleri hayvansal ve bitkisel iiretim yapan iireticilerin goniilliilik esasina dayal
olarak olusturduklar 6rgiitlenme bi¢imidir. Kirmizi1 etin ulusal diizeydeki iiretim planlamasina
ve pazarlanmasina iligskin kurallara uyulmasi, iyelere yardimci olmak ve yonlendirmek
amaciyla Tiirkiye Kirmizi Et Ureticileri Merkez Birligi kurulmustur. Tiirkiye’de Merkez
birligine bagl toplam 116 tane Il birligi faaliyet gostermektedir. Kiiresellesmeyle ile degisen
zorlu rekabet siirecinde lreticilerin pazarlama giiciinii artirabilmelerini saglamak i¢in tiretici
birliklerinin katkis1 ¢ok 6nemlidir. Bu baglamda bu arastirmanin amaci Kahramanmaras ili
Kirmizi Et Uretici Birligi ile iiyeleri arasindaki iliskileri diizeyini, birligin gérev ve
sorumluluklarini yerine getirme durumunu iireticiler agisindan degerlendirmektir. Aragtirmanin
ana materyalini 2020 yilinda Kahramanmaras ilinde Kirmiz1 Et Uretici Birligi'ne iiye olan 85
iretici ile anket verileri olusturmaktadir. Elde edilen sonuglara gore iireticilerin %74.1’inin
ayda bir kez birlige ugradigini, %67.1’inin {iretici birliklerinin gerekli oldugunu ve %48.2’sinin
birligin fiyat olusumuna orta diizeyde etki ettigini belirtmistir. Ureticiler acisindan birligin
gorevleri degerlendirildiginde “birligin iriinlerle ilgili piyasa arastirmalari yapmak ve
yaptirmak” (4.09) ve “ciftlik diizeyinde yapilan tarimsal uygulamalar1 izlenmesine, kayitlariin
tutulmasina ve belge diizenlenmesi” (3,89) katildiklarmi belirtmislerdir. Ureticilerin birlige
yatirim yapma diisiincelerine gore yoneticilerden ve birlikten aldigir hizmetten memnuniyet
durumlar1 bagimsiz orneklem t testi ile analiz edilmistir. Birlige yatirnm yapmak isteyen
tireticiler; birligin verdigi hizmetlerin yeterli, birlik ¢alismalarindan memnun ve birliginin
iiyelerin ¢ikarlarini korudugunu diisiinmektedirler. Genel olarak birlige tiye olan tireticiler birlik
calisanlar1 ve yoneticisiyle 1yi iligkiler kurmus ve birlik hizmetlerinden memnundurlar.

Anahtar Kelimeler: Uretici birlikleri, kirmiz1 et, {iretici memnuniyeti

Abstract
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Producer Associations are organisations formed by producers engaged in animal and plant
production on a voluntary basis. The Central Union of Red Meat Producers of Turkey was
established to comply with the rules regarding the production planning and marketing of red
meat at the national level and to assist and guide its members. In Turkey, there are 116
provincial associations affiliated with the Central Union. The role of producer associations is
crucial in enhancing the marketing power of producers amidst the challenging competition
brought about by globalization. This study aims to assess the extent of the relationship between
the Red Meat Producer Union of Kahramanmaras province and its members, as well as the
union's fulfilment of its duties and responsibilities towards the producers. The research is based
on data collected from 85 producers who are members of the Red Meat Producer Union in
Kahramanmaras province in 2020. According to the results, 74.1% of the producers visited the
union once a month. Additionally, 67.1% of the producers stated that producer unions are
necessary for development, while 48.2% stated that the union has a moderate effect on price
formation. When evaluating the duties of the union from the producers' perspective, they agreed
with conducting market research on products (4.09) and monitoring agricultural practices at the
farm level, including record-keeping and document organization (3.89). The satisfaction of
producers with the service provided by the managers and the union was analysed through an
independent sample t-test. Producers who wish to invest in the union believe that the services
provided by the union are adequate. They are satisfied with the union's activities and feel that
the union protects the interests of its members. Generally, union members have established
good relationships with union employees and managers and are content with the services
provided.

Key Words: Producer unions, red meat, producer satisfaction
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OZET

Calismanin amaci akran geri bildirimi egitiminin G6grencilerin yazma becerilerini nasil
etkiledigini incelemek ve onlarin bu egitime iligkin algilarin1 degerlendirmektir. Anadolu
Universitesi Egitim Fakiiltesi Ingiliz Dili Egitimi Anabilim Dali'nda 6grenim géren 45 birinci
siif 6grencisi ile ampirik bir ¢alisma yiirlitiilmistir. Katilimceilar yapici akran elestirisi verme
konusunda egitim almiglardir ve kendilerinden {i¢ farkli tiirde kompozisyon yazmalari
istenmistir. Ik olarak 6grencilere bildikleri konular hakkinda cesitli tiirlerde kompozisyon
yazma talimati verilmistir. Daha sonra 6grenciler birbirlerinin kompozisyonlar: hakkinda yazili
elestiride bulunmuslardir ve ardindan aldiklar: geri bildirime gore kendi metinlerinde degisiklik
yapmuslardir. Iki tecriibeli yazma 6gretmeni, yazilan metinlerin ilk taslak ve son giincellenen
hallerini degerlendirmek ve puanlamak i¢in “ESL Kompozisyon Profilini” kullanmislardir.
Aym kigiler ayrica "Ogrencilerin Yazili Yorumlar: igin Derecelendirme Olgegi" ve
"Ogrencilerin Yazili Yorumlar1 i¢in Kodlama Semasi"mi kullanarak kompozisyonlarmn ilk
hallerindeki yazili geri bildirimleri de incelemislerdir. Caligmada, akran degerlendirmesi ve
egitim siirecine iliskin bakis acilarimi ortaya ¢ikarmak icin bir grup 6grenciyle odak grup
goriismeleri yapilmistir. Arastirmanin bulgulari, 68rencilerin yazdiklar1 kompozisyonlarmn ilk
halleri ile degistirilmis versiyonlar1 karsilastirildiginda pek ¢ok noktada gelisim gosterdigini
ortaya koymustur. Buna ek olarak, sonuglar, akademik yazma derslerinde 6grencilere akran geri
bildiriminin nasil saglanacagini 6gretmenin ¢ok daha fazla ve gozle goriiliir derecede daha
yiiksek kalitede geri bildirim verilmesini sagladigint da ortaya c¢ikarmistir. Ayrica,
goriismelerden elde edilen bulgular, 6grencilerin akran geri bildirimi hakkinda olumlu bir
tutuma sahip olduklarin1 ve bu tiir doniit alip vermenin olasi avantajlarinin bilincinde
olduklarini gostermistir.

Anahtar kelimeler: Akademik yazma, akran geri bildirimi, Ingilizceyi yabanc1 dil olarak
ogrenen Tirk dgrenciler

Abstract
The study aims to examine how training for peer feedback impacts students' writing skills and

to assess their perceptions of this training. An empirical study was undertaken with 45 first-
year students from the ELT Department of the Faculty of Education at Anadolu University. The
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participants received training in giving constructive peer critiqgue and were required to write
three distinct essays. Initially, the students were instructed to compose various essays on
familiar topics. Subsequently, they had to offer written critiques of each other's essays and then
modify their own essays based on the feedback received. Two experienced writing teacher
scorers used the “ESL Composition Profile” to compile and score all of the first and updated
drafts holistically. The same scorers also gathered and examined the written feedback on the
initial drafts using the "Rating Scale for Students' Written Comments" and the "Coding Scheme
for Students' Written Comments." In addition, a focus group interview was conducted with a
subset of students to elicit their perspectives regarding peer evaluation and the training process.
The findings of the study showed that the students’ writing improved from their initial drafts to
their amended versions concerning several aspects. Additionally, the results revealed that
teaching students how to provide peer feedback produced much more and noticeably higher-
quality written comments in academic writing classes. Ultimately, the outcomes of the
interviews pointed out that the students had grown to have a positive attitude toward peer
feedback and were also conscious of its possible advantages.

Key Words: Academic writing, peer feedback, Turkish EFL students
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OZET

Tiiketicinin saglik ve beslenme iligkisi konusunda bilinglenmesiyle gida iiretiminde saglik
faydasi saglayan fonksiyonel bilesenlerin kullanimi 6nem kazanmustir. Eski ¢aglardan beri
hastaliklardan korunma ve tedavi amaciyla kullanilan, gidaya renk, tat ve koku veren tibbi ve
aromatik bitkiler (TAB), sahip oldugu pek ¢ok biyoaktif bilesen nedeniyle gidalarda
fonksiyonel bilesen ve dogal bir gida katki maddesi olarak kullanim potansiyeline sahiptir.
TAB’larin igerdigi biyoaktif bilesenler (fenolik bilesikler, ugucu yaglar, terpenoidler,
fitosteroller, alkaloidler vb.,) insan saglig: iizerinde antidiyabetik, antioksidan, antiinflamatuar,
antikolestrolemik, antitiimor ve antimikrobiyal etkinlige sahiptir. Sakiz, baharat, sekerleme,
icecek, gida katki maddesi ve gida takviyesi gibi farkli gida sistemlerinde TAB’lar biitiin,
ogiitilmiis, toz ya da ekstrakt (ugucu yaglar vb.) formlarda kullanilmaktadir. Gidalarin
nutrasotik ve aromatik 6zelliklerini iyilestirmesinin yani sira TAB’lar gida sistemlerinde raf
Oomriinii uzatma, antioksidan aktivite, antimikrobiyal aktivite ve 1sil islem sonucu sitotoksik
bilesen olusumunun engellenmesi gibi yetkinliklere sahiptir. Ornegin firin {iriinleri, biskiivi, et,
balik ve siit triinlerinde dogal antimikrobiyal ve antioksidan etkinligi ve sitotoksik bilesen
olusumunu azaltmasi, tahillarda ve bakliyatlarda TAB’lardan ekstrakte edilen ugucu yaglarin
insektisidal etkisi ve yas meyve sebzelerde ise antifungal etkisi nedeniyle kullanimi
miimkiindiir. Ayrica ugucu yaglar direkt ya da kapsiillenmis formlarda iiriiniin raf dmriinii
uzatmak i¢in aktif gida ambalajlarinin yapisina da eklenebilir. Bu ¢alismada, TAB’larin igerdigi
fonksiyonel bilesenlerin gida sistemlerinde kullanim potansiyeline ve insan sagligi tizerindeki
etkilerine iligkin literatiire katki saglamak amaglanmustir.

Anahtar Kelimeler: tibbi aromatik bitkiler, gida, fonksiyonel bilesen, antioksidan,
antimikrobiyal.

Abstract

As consumers become more aware of the relationship between health and nutrition, the use of
functional components that provide health benefits in food production has become important.
Medicinal and aromatic plants (MAPs), which have been used for the prevention and treatment
of diseases since ancient times and which give color, taste and smell to food, have the potential
to be used as a functional ingredient and a natural food additive in foods due to the many
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bioactive components they contain. Bioactive components (phenolic compounds, essential oils,
terpenoids, phytosterols, alkaloids, etc.) contained in MAPS have antidiabetic, antioxidant, anti-
inflammatory, anticholestrolemic, antitumor and antimicrobial activities on human health.
Bioactive components (phenolic compounds, essential oils, terpenoids, phytosterols, alkaloids,
etc.) contained in MAPs have antidiabetic, antioxidant, anti-inflammatory, anticholestrolemic,
antitumor and antimicrobial activities on human health. In addition to improving the
nutraceutical and aromatic properties of foods, MAPs have capabilities such as extending shelf
life in food systems, antioxidant activity, antimicrobial activity and preventing the formation of
cytotoxic compounds because of heat treatment. For example, it can be used in bakery products,
biscuits, meat, fish and dairy products due to its natural antimicrobial and antioxidant activity
and reducing the formation of cytotoxic compounds, in grains and legumes due to the
insecticidal effect of essential oils and in fresh fruits and vegetables due to its antifungal effect.
In addition, essential oils can be added to the structure of active food packaging in direct or
encapsulated forms to extend the shelf life of the product. This study aimed to contribute to the
literature on the potential of the functional components contained in MAPs for use in food
systems and their effects on human health.

Key Words: medicinal aromatic plants, food, functional component, antioxidant,
antimicrobial.
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Diinya niifusundaki hizli artisla beraber kaynaklarin hizla tiikenmesi, siirekli ve giivenli gidaya
erigsimi giin gegtikge zorlastirmaktadir. Tiiketici aligkanliklarindaki degisimler yaninda, gida-
cevre-saglik iicgenindeki multidisipliner yaklagimla beraber yasanan gelismeler bilim
insanlarini alternatif gida ve protein kaynaklart ile ilgili aragtirmalar yapmaya itmistir.
Geleneksel et tiretimi uygulamalarinin iklim, doga ve ¢evreye olumsuz etkileri, et iriinleri
talebinin siirdiiriilebilir olarak karsilanabilmesi i¢in basta yapay et olmak {izere bazi yenilik¢i
uygulamalar1 glindeme getirmistir. Hayvan kesimi yapilmaksizin, hiicresel tarim yontemleri
kullanilarak bir kiiltiir ortaminda hayvan kok hiicrelerinden iiretilen ve alternatif et, in vitro et,
kiiltiirlenmis et gibi farkli sekillerde ifade edilebilen yapay et iiretimi de yeni arastirma konular1
arasinda yerini almistir. Laboratuvar sartlarinda tretilen yapay etin, giivenli ve siirdiiriilebilir
bir gida alternatifi olabilmesi igin geleneksel etin goriiniis, tat, koku ve doku gibi ete 6zgii
ozellikleri taklit edebilmesi beklenmektedir. Giiniimiizde halen laboratuvar boyutunda kalan,
endiistriyel boyutta iiretimi heniiz yapilamayan yapay etin, kas dokusu gelisme ortamlarinin
cesitlendirilmesi, tiretim kosullarinin optimizasyonu ve tiim bu siirecin finansal olarak uygun
hale getirilmesi gibi zorluklar mevcuttur. Bir tarafta et kaynakli zoonoz hastaliklarin riskini
azaltacagl ve daha giivenli oldugu diisiiniilen yapay et, diger tarafta tiiketicinin tercih edip
etmeyecegi ile ilgili soru isareti, inan¢ ve etik kaygilar yaninda yiiksek maliyeti ile ticari
kaygilar1 da beraberinde getirmektedir. Bu ¢calismada yapay etin diinii, bugiinii ve yarinina genel
bir bakis ile iiretim yontemleri ve olasi problemler hakkinda yapilan aragtirmalar derlenmistir.

Anahtar Kelimeler: Yapay et, in vitro et, gelecegin gidasi, siirdiiriilebilir gida
Abstract

With the rapid increase in the world population, the rapid depletion of resources is getting
harder day by day to access continuous and safe food. In addition to the changes in consumer
habits, the developments in the food-environment-health triangle together with the
multidisciplinary approach have prompted scientists to conduct research on alternative food
and ptotein sources. The negative impact of traditional meat production on the climate, nature
and therefore the environment has brought some innovative practices, especially artificial meat,
to the agenda in order to meet the demand for meat products at sustainable levels. Artificial
meat production, also known as cultured meat, in vitro meat, or alternative meat, is a new area
of study that is derived from animal stem cells in a culture environment using cellular
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agriculture techniques without the need for animal slaughter. Artificial meat must be able to
mimic the qualities of traditional meat, including look, taste, smell, and texture, in order to be
ingested as a dependable and sustainable replacement. Today, artificial meat, which is still in
laboratory size and cannot be produced industrially, has difficulties to overcome such as
diversifying the development environment of muscle tissue, optimizing production conditions
and making the whole process financially feasible. On the one hand, artificial meat, which is
thought to reduce the risk of meat-borne zoonotic diseases and is safer, on the other hand, brings
with it question marks about consumer preferences, beliefs and ethical concerns , and
commercial concerns with its high cost.In this study, an overview of the past, present and future
of artificial meat, and researches on production methods and possible problems are compiled.

Key Words: Artificial meat, invitro meat, food of the future, sustainable food
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OZET

Fiziksel ve kimyasal Ozellikleri petro-dizele yakin olan biyodizel ¢ogunlukla
transesterifikasyon yontemiyle iiretilmektedir. Transesterifikasyon ile liretimde ¢ogunlukla bir
katalizor esliginde metil alkol kullanilmaktadir. Bu yontemde, hammadde, katalizor, alkol,
sicaklik, karigtirma hizi ve islem siiresi iretilen biyodizelin o6zelliklerini etkilemektedir.
Biyodizelin kalitesini artirmak i¢in iki asamali {iretim siiregleri de kullanilmaktadir. Bu
calismada son yillarda giderek onemi artan aspir yagi secilmistir. Aspir yagindan biyodizel
iretmek icin ilk Once tek asamali daha sonra ise iki asamali biyodizel {iiretimi
transesterifikasyon yontemi ile gergeklestirilmistir. Ham aspir yagindan tretilen tek ve iki
asamal1 biyodizellerin karsilastirilmasinda; yogunluk, kinematik viskozite, parlama noktasi,
soguk filtre tikanma noktasi, bakir serit korozyonu, kalorifik deger ve su muhtevasi gibi yakit
ozellikleri belirlenmistir. Analiz sonuclarina gore aspir yagindan tek asamali olarak elde edilen
biyodizelin kinematik viskozitesi (5.4 mm? s1) TS EN 14214’e gore biraz yiiksek kalmistir.
Ancak iki asamal1 biyodizelde viskozite degerinin (5.4 mm? s1) standarda uygun hale geldigi
goriilmiistiir. Olgiilen diger tiim yakit dzellikleri standart degerler arasinda olup, parlama
noktasi harig (tek asamali: 148 °C, iki asamali:140 °C) iki asamali biyodizelin degerlerinin tek
asamaliya gore daha iyi sonuglar verdigi tespit edilmistir. Tek asamali ve iki agamali aspir
biyodizellerinin yakit dzellikleri sirasiyla yogunluk degeri 898.2 g cm™ - 885.8 g cm™, kalori
degeri 9493 MJ kgt - 9546 MJ kg, soguk filtre tikanma noktas1 (-9 °C) — (-11 °C), su icerigi
212.8 ppm — 70.84 ppm olarak belirlenmistir.

Anahtar Kelimeler: tek asamali biyodizel, iki asamali biyodizel, aspir yagi,
transesterifikasyon

Abstract
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Biodiesel, whose physical and chemical properties are close to petro-diesel, is mostly produced
by the transesterification method. In production by transesterification, methyl alcohol is mostly
used in the presence of a catalyst. In this method, raw material, catalyst, alcohol, temperature,
mixing speed and processing time affect the properties of the produced biodiesel. Two-stage
production processes are also used to improve the quality of biodiesel. In this study, safflower
oil, which has become increasingly important in recent years, was chosen. To produce biodiesel
from safflower oil, first one-stage and then two-stage biodiesel production was carried out by
transesterification method. In the comparison of single and two-stage biodiesels produced from
crude safflower oil; Fuel properties such as density, kinematic viscosity, flash point, cold filter
clogging point, copper strip corrosion, calorific value and water content were determined.
According to the analysis results, the kinematic viscosity of the single-stage biodiesel obtained
from safflower oil (5.4 mm? s?) was slightly higher than TS EN 14214. However, it was
observed that the viscosity value (4.9 mm? s?) in two-stage biodiesel became compatible with
the standard. All other measured fuel properties are within standard values, and it has been
determined that the values of two-stage biodiesel give better results than single-stage, except
for the flash point (single-stage: 148 °C, two-stage: 140 °C). Fuel properties of single-stage and
two-stage safflower biodiesels were determined as density value 898.2 g cm™ - 885.8 g cm3,
calorific value 9493 MJ kg™ - 9546 MJ kg, cold filter plugging point (-9 °C) — (- 11 °C), water
content 212.8 ppm — 70.84 ppm, respectively.

Key Words: one-stage biodiesel, two-stage biodiesel, safflower oil, transesterification
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OZET

Cevremizdeki kirleticilerin genetik materyal {izerinde toksik etkisinin olup olmadiginin test
edilmesi saglik agisindan gerekmektedir. Bu ¢calismanin amaci, bir¢ok fungusitin etken maddesi
olan penthiopyradin genotoksik potansiyelinin olup olmadiginin kok ucu hiicre testi ile
belirlenmesidir. Bu dogrultuda, ilk asamada penthiopyrad etken maddesinin ECso degeri kok
inhibisyon testi ile belirlenmistir. Hesaplanan ECso sonuglarina gére penthiopyradin 625 pl/L
(ECs0/2), 1250 ul/L (ECso) ve 2500 pl/L (2xECso) konsantrasyonlart hazirlanmistir.  Allium
cepa kokleri 1-2 cm uzayana kadar distile suda c¢imlendirilmistir. Kokler daha sonra
penthiopyradin ECso2, ECso ve 2XECso konsantrasyonlar1 ile 24, 48 ve 72 saat muamele
edilmigtir. Siire sonunda kok uglar1 fiksasyon, maserasyon ve boyama asamalarindan
gecirilerek ezme preparat yontemi ile preparat hazirlanmistir ve hazirlanan her bir preparattan
1000 hiicre toplam 3000 hiicre sayilmistir. Her bir uygulama konsantrasyonunda, boliinen
hiicreler igerisinde anormal hiicre sayisi, anormallik ¢esidi hesaplanmis ve karsilastiriimistir.
Elde edilen sonuglara gore, penthiopyradin boliinen hiicrelerde kromozomal anormalliklere
sebep oldugu ve normal bdliinen hiicrelere goére anormal hiicre sayisini arttirdigi
gozlemlenmistir. Uygulama konsantrasyonlar1 karsilastirildiginda, en yiiksek anormallik
ylizdesi ECso/2 dozunun 48 saat wuygulamasinda (77.92+£21.58) go6zlemlenmistir.
Penthiopyradin tabla kaymasi, kutup kaymasi, kromozom kirigi, koprii ve kalgin kromozom
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olusumuna sebep oldugu goriilmiistiir. Tarim alanlarinda uygulama dozu ile ¢alismamizda
belirledigimiz ECso degerinin ayn1 olmasi dikkate alinarak ve genotoksik potansiyelinin oldugu
belirlenen bu etken maddenin bilingli kullanilmasi 6nerilmektedir.

Anahtar Kelimeler: Fungusit, genotoksisite, kok ucu hiicre testi

Abstract

It is necessary for the health to test whether the pollutants around us have a toxic effect on
genetic material. The aim of this study is to determine the genotoxic potential of penthiopyrad,
an active ingredient in many fungicides, using the Allium cepa test. In this direction, in the first
step, the ECso value of penthiopyrad was determined by root inhibition test. According to the
calculated ECso results, 625 ul/L (ECs0/2), 1250 pl/L (ECso) and 2500 pl/L (2xECso)
concentrations of penthiopyrad were prepared. Allium cepa bulbs were germinated in distilled
water until 1-2 cm in length. The roots were then treated with ECs0/2, ECso and 2xECso
concentrations of penthiopyrad for 24, 48 and 72 hours. At the end of the period, the root tips
were subjected to fixation, maceration and staining stages and 1000 cells from each preparation
were counted and 3000 cells were counted in total. At each treatment concentration, the number
of abnormal cells and the type of abnormality within the dividing cells were calculated and
compared. According to the results, it was observed that penthiopyrad caused chromosomal
abnormalities in dividing cells and increased the number of abnormal cells compared to normal
dividing cells. When the application concentrations were compared, the highest percentage of
abnormality was observed in the 48 hours application of ECs¢/2 dose (77.92+21.58).
Penthiopyrad was found to cause equatorial plate shifting, polar shifting, chromosome
fragments, bridge formation, and laggard chromosome. Considering that the application dose
in agricultural fields is the same as the ECso value determined in our study, it is recommended
to use this active ingredient consciously, knowing its genotoxic potential.

Key Words: Fungucide, genotoxicity, root tip cell test
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OZET

Pestisitler, herhangi bir zararliy1 uzaklastirmak, azaltmak, baskilamak ya da bozmak i¢in
kullanilan madde ya da madde karisimlar1 olarak tanimlanmaktadir. Pestisitlerin bilingsiz ve
asir1 dozlarda kullanimi hem insan sagligina zarar verebilmekte hem de cevre kirliligini
arttirarak diger canlilar1 olumsuz yonde etkileyebilmektedir. Bu nedenle toksik etkisinin olup
olmadiginin belirlenmesi saglik agisindan gerekmektedir. Bu ¢alismada, ticari olarak satilan
birgok fungusitin etken maddesi olan cymoxanilin genotoksik etkisinin olup olmadig
arastirtlmistir. Calismada, sadece %50 oraninda cymoxanil igeren ticari olarak satilan ruhsatli
fungusit kullanilmistir. Allium cepa yumrulari 6nce kok uzunluklart 1-2 cm ulasana kadar
distile suda ¢imlendirilmistir. Daha sonra soganlar, cymoxanil etken maddesinin farkl
konsantrasyonlar1 (0.05 g/L, 0.625 g/L, 0.1 g/L, 0.125 g/I, 0.250 g/L ve 0.50 g/L) ile 24, 48 ve
72 saat muamele edilmistir. Daha sonra kok uclari fiksasyon, maserasyon ve boyama
asamalarindan gecirilerek ezme preparat yontemi preparat hazirlanmistir. Her bir preparattan
1000 hiicre toplam 3000 hiicre sayilmistir. Elde edilen tiim veriler, SPSS 20.0 (IBM) programi
kullanilarak tek yon varyans analizi (ANOVA) ve Duncan testi ile (p<0.05) analiz edilmistir.
Uygulama dozlarmin (0.05 g/L, 0.625 g¢/L, 0.1 g/L, 0.125 g/l, 0.250 g/L, 0.50 g/L) 24, 48 ve
72 saat uygulama siirelerinde goriilen kromozomal anormallik yiizdeleri karsilastirildiginda en
fazla anormallik yiizdesi 0.1 ¢g/L cymoxanilin 72 saat uygulamasinda (97.87+2.29)
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goriilmiistiir. Cymoxanilin, kromozomal anormalliklerden C-mitoz, metafazda tabla kaymasi,
anafazda kutup kaymasi, kromozom deformasyonu ve anafazda kalgin kromozoma sebep
oldugu gorilmiistiir. Projenin sonuglar1 degerlendirildiginde Yyaygin olarak kullanilan
cymoxanil etken maddesinin genotoksik potansiyelinin oldugu belirlenmis olup tarim
alanlarinda bilingli kullanilmasi 6nerilmektedir.

Anahtar Kelimeler: Cymoxanil, genotoksisite, fungusit

Abstract

Pesticides are defined as substances or mixtures of substances used to remove, reduce, suppress
or disrupt any pest. The unconscious and excessive use of pesticides can both harm human
health and negatively affect other living things by increasing environmental pollution.
Therefore, it is necessary to determine whether it has toxic effects in terms of health. In this
study, we investigated whether cymoxanil, the active ingredient of many commercially
available fungicides, has genotoxic effects. In the study, only commercially available licensed
fungicide containing 50% cymoxanil was used. Allium cepa bulbus were germinated in distilled
water until the root length reached 1-2 cm. Then, the roots were treated with different
concentrations of cymoxanil (0.05 g/L, 0.625 g/L, 0.1 g/L, 0.125 g/I, 0.250 g/L and 0.50 g/L)
for 24, 48 and 72 hours. Afterwards, root tips were subjected to fixation, maceration and
staining stages and preparations were prepared by crushing preparation method. 1000 cells
from each preparation were counted, totaling 3000 cells. All data obtained were analyzed by
one-way analysis of variance (ANOVA) and Duncan test (p<0.05) using SPSS 20.0 (IBM)
software. When the chromosomal abnormality percentages of the application doses (0.05 g/L,
0.625 g/L, 0.1 g/L, 0.125 g/I, 0.250 g/L, 0.50 g/L) at 24, 48 and 72 hours were compared, the
highest percentage of abnormality was observed in the 72 hours application of 0.1 g/L dose
(97.87£2.29). Cymoxanil was found to cause chromosomal abnormalities such as C-mitosis,
plate shift in metaphase, pole shift in anaphase, chromosome deformation and residual
chromosome in anaphase. When the results of the project were evaluated, it was determined
that the widely used active substance cymoxanil has genotoxic potential and it is recommended
to use it consciously in agricultural areas.

Keywords: Cymoxanil, genotoxicity, fungicide
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OZET

Karbon fiber takviyeli polimerler, yiiksek mukavemet-agirlik orani ve korozyon direnci
nedeniyle havacilik alaninda genis c¢apta kullanilmaktadir. Ancak, bu kompozit yapilarin
belirgin bir dezavantaji diisiik darbe toklugundan kaynaklanan hasara duyarli olmalaridir. Béyle
bir hasar meydana geldiginde ve bilesenin yiik tasima kapasitesini tehlikeye attiginda, tamir
veya degistirme gerekli hale gelmektedir. Mevcut tamir yOntemleri arasinda, adim adim
yapistirma yontemi havacilik sektoriinde yaygin olarak kullanilmaktadir. Bu teknik, etkili bir
mukavemet onarimi saglamakta ve aerodinamik agidan diizgiin yiizeyler olusturmaktadir.
Sonlu eleman analizi, tamirler i¢in gerekli parametreleri belirlemede ekonomik bir yaklagim
sunar ve maliyetli deneysel c¢aligmalara gore avantajlar sunmaktadir. Kabuk yontemi, ugak
yapilarinin sonlu eleman analizlerinde sik¢a kullanilmaktadir. Bu ¢alisma, kabuk yontemi
kullanilarak bir kompozit kanatta yapilan bir tamirin degerlendirilmesini igermektedir. Kabuk
yontemi kullanilarak yapilan analizler, tamirlerin modellenmesi ile gergek yiik kosullari
altindaki yapisal davranisin kapsamli bir sekilde degerlendirilmesini saglamaktadir. Kullanilan
kanat modeli 8 metre uzunlugundadir ve 6 adet tabakadan olusan bir dis kabuk yapisina sahiptir.
Kanat iizerindeki aerodinamik yiikler ile birlikte mithimmat yiikleri de diistiniilerek gergekci
sinir kosullart uygulanmistir. Elde edilen yapisal analiz sonuglarina gore, gerilme agisindan en
kritik bolge kanat ile ugak yapisinin birlestigi kisimda goriilmiistiir. En kritik bolgede yer alan
kompozit yapmin dis kabuk kisminin hasar gordiigii durumda, tabaka sayisinin azalacagi
diistiniilmiistiir. Hasar olusmasi durumunda, eksilen tabaka miktarina bagli olarak gerinim
seviyeleri degismektedir. Bir tabaka eksik durum ile iki tabaka eksik durum karsilastirildiginda,
iki tabaka eksik durum igin gerinim miktarlar1 yaklasik olarak %24.8 artmistir. iki tabaka eksik
durum ile li¢ tabaka eksik durum karsilagtirildiginda ise, ii¢ tabaka eksik durum icin gerinim
miktart yaklasik olarak %95 degerinde artis gostermistir. Bu durum, ii¢ tabaka eksik olan
durumda kanat yapisinin yiiklere dayananim ag¢isindan oldukea riskli oldugunu gostermektedir.
Eksik tabakalar tamir modeli ile tekrar yerlestirildiginde, kanat tizerindeki dayanimin arttig1 ve
gerinim seviyelerinin azaldig1 goriilmiistiir. Gergeklestirilen sayisal ¢calisma, kabuk yontemi ile
tamir modellemesinin isabetli sonu¢lar sagladigini gostermistir ve olas1 hasar durumlarinda
izlenilmesi gereken yontem hakkinda 6nemli bilgiler sunmustur.
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Anahtar Kelimeler: Kompozit tamir analizi, Kompozit tamir modellemesi, Kabuk yontemi
ABSTRACT

Carbon fiber reinforced polymers are widely used in the aviation industry due to their high
strength-to-weight ratio and corrosion resistance. However, a significant disadvantage of these
composites is their susceptibility to damage due to low impact toughness. When such damage
occurs and jeopardizes the load-carrying capacity of the component, repair or replacement
becomes necessary. Among the existing repair methods, the step-by-step bonding method is
widely used in the aviation sector. This technique provides effective strength repair and creates
aerodynamically smooth surfaces. Finite element analysis offers an economical approach for
determining the necessary parameters for repairs and provides advantages over costly
experimental studies. The shell method is commonly used in finite element analyses of aircraft
structures. This study involves the evaluation of a repair made on a composite wing using the
shell method. Analyses conducted using the shell method allow for comprehensive evaluation
of structural behavior under real loading conditions along with modeling of repairs. The wing
model has a total length of 8 meters and consists of a skin structure composed of 6 plies.
Realistic boundary conditions are applied considering aerodynamic loads on the wing as well
as payload loads. According to the obtained structural analysis results, the most critical region
was observed at the junction of the wing and aircraft. It is assumed that the number of plies will
decrease if the skin structure of the composite is damaged in the most critical region. When
comparing the case with one ply missing and the case with two plies missing, the amount of
strain increased by approximately 24.8% for the case with two plies missing. When the case
with two plies missing is compared with the case with three plies missing, the amount of strain
increased by approximately 95% for the case with three plies missing. This shows that the wing
structure is quite risky in terms of resistance to loads when three plies are missing. When the
missing plies are repositioned with the repair model, an increase in strength and a decrease in
strain levels on the wing were observed. The conducted model has shown that the repair
modeling using the shell method provides accurate results and provides important information
about the method to be followed in case of possible damage scenarios.

Keywords: Composite repair analysis, Composite repair modeling, Shell method
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OZET

Metal kopiikler diger bilinen malzemelerden farkli 6zelliklerinin olmasi nedeniyle dikkat
cekmektedir. Bu 6zelliklerinin baginda da yiiksek mukavemet-agirlik orani yer almaktadir. Bu
nedenle metal kopiikler, darbe soniimleme, titresim soniimleme ve 1s1 esanjorii gibi birgok
cesitli alanda farkli amaglar dogrultusunda kullanilmaktadirlar. Titanyum metal kopiikler
korozyona dayanikli olmasi nedeniyle diger metal kopiiklerden ayrigsmaktadir. Ayrica titanyum
metal kopiikler, miikemmel mekanik 6zelliklerinin yaninda kimyasal stabiliteleri ve
biyouyumluluklar1 nedeniyle son zamanlarda dis ve ortopedik uygulamalarinda tercih
edilmektedir. Bu calismada sonlu elemanlar yontemi kullanarak titanyum metal kopiiklerin
mekanik Ozellikleri belirlenmistir. Sonlu elemanlar analizinde kopiik malzemenin yapisini
modellemek i¢in gelistirilen ezilebilir kopiik malzeme modeli kullanilmistir. Titanyum metal
kopitiklerin basma yiiklemesi altinda sekil degistirme, gerilme, deformasyon gibi mekanik
ozellikleri analiz edilmistir. Bu analizler, farkli yiikleme hizlarina sahip titanyum metalik kopiik
yapilarinin mekanik davranisimi igermektedir. Farkli sekil degistirme hizlarinda yapilan
analizler sonucunda yapinin darbe soniimleme kabiliyeti ortaya konmustur. Ayrica sekil
degistirme hiz1 arttikca elastisite modiilii lizerindeki etkisinin ¢ok az oldugu ancak basing
dayaniminda gozle goriiliir bir artisa neden oldugu anlasilmistir. Sekil degistirme hizinin
hassasiyeti, daha diisiik bagil yogunluga sahip kopiikler i¢in daha belirgin oldugu bilinmekte
olup, yapilan analizlerde akma geriliminin ve peklesme hizinin uygulanan sekil degistirme
hizina kars1 duyarli oldugu gézlemlenmistir.

Anahtar Kelimeler: Titanyum, Metal kopiik, Sonlu elemanlar yontemi.
Abstract

Metal foams attract attention due to their properties different from the ones of other known
materials. One of these properties is the high strength-to-weight ratio. Thus, metal foams are
used for different purposes in many different fields such as impact damping, vibration damping
and heat exchanger. Titanium metal foams have higher corrosion resistance in comparison with
other metal foams. In addition to their excellent mechanical properties, titanium metal foams
have recently been preferred in dental and orthopaedic applications due to their chemical
stability and biocompatibility. In this study, mechanical properties of titanium metal foams were
determined by using the finite element method. The crushable foam material model developed
to model the structure of the foam material was used in the finite element analysis. The
mechanical properties of titanium metal foams such as strain, stress and deformation under
compression loading were analysed. These analyses include the mechanical behaviour of
titanium metallic foam structures with different loading rates. As a result of the analyses



performed at different strain rates, the impact damping capability of the structure was revealed.
It was also found that as the strain rate increases, the effect on the modulus of elasticity remains
very small, but it causes a noticeable increase in the compressive strength. The sensitivity of
the strain rate is known to be more pronounced for foams with lower relative density, and the
analyses showed that the yield stress and the rate of consolidation are sensitive to the applied
strain rate.

Key Words: Titanium, Metal foam, Finite element method.
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OZET

Polimer kompozitlerin iretimleri esnasinda ¢evresel etkilerinin azaltilmasi yoniinde
stirdiiriilebilirlik 6zellikleri agisindan dogal kaynakli takviye malzemelerinin kullanimi
iizerinde genis ¢capli arastirmalar yapilmaktadir. ilgili calismalar daha gok bitkisel temelli lifli
malzemelerin kullanimi iizerine odaklanmakta olup hayvansal kaynakli iirlin veya atiklarin
kullanimi iizerine ¢alismalar gorece daha azdir. Hayvanlarda genellikle yiin, tiiy, kil ve boynuz
gibi kisimlarin kullanimi dikkat ¢cekmektedir. Bunun yaninda hayvan bagirsaklari ¢esitli fiziksel
ve kimyasal islemlerden gecirildikten sonra lif haline getirilip elastik 6zellikleri nedeniyle
keman, arp, kemencge gibi miizik enstriimanlar1 ve tenis raket kordajlarinda kullanilmaktadir.
Bu c¢alismada hayvan bagirsaklarindan elde edilen liflerin epoksi polimeri igin takviye
malzemesi olarak kullanilabilirligi arastirilmistir. Yaklasik 1 mm uzunlukta kirpilan bagirsak
lifleri epoksi regine igerisine %2 oraninda homojen olarak karigtirilarak takviye edilmis ve
dogbone kaliplara dokiiliip oda sicakliginda 24 saat kiirlenerek ¢ekme testi numuneleri
iretilmistir. ASTM standartlarina goére yapilan ¢ekme testleri katkisiz epoksi numuneler ile
kiyaslandiginda bagirsak lifi takviyeli kompozitlerim ¢ekme dayaniminda %11 civarinda bir
artis oldugunu gostermistir. Bu durum, bagirsak liflerin kompozit malzemelerde etkili bir
takviye malzemesi olarak kullanilabilecegini gostermekle birlikte cam, karbon, bazalt gibi elyaf
takviyeli kompozitlerde de dogal kaynakli hibrit kompozit iiretimi amaciyla da
kullanilabilecegi konusunda bir yol gostermektedir. Bu tiir dogal malzemelerin kompozit
malzeme iiretiminde kullanilmasiyla gerek iiretimi esnasinda gerekse de kullanim Omrii
sonunda daha ¢evreci malzemelerin elde edilebilmesinin 6nii agilmaktadir.

Anahtar Kelimeler: Epoksi, kompozit, bagirsak
Abstract

In order to reduce the environmental impact of polymer composites during their production,
there has been extensive research on the use of naturally sourced reinforcement materials in
terms of sustainability features. Related studies are mostly focused on the use of plant-based
fibrous materials and studies on the use of animal-derived products or wastes are relatively few.
In animals, the use of parts such as wool, feathers, hair, and horns is generally noteworthy. In
addition, animal intestines are turned into fibers after various physical and chemical processes
and used in musical instruments such as violin, harp, kamancheh, and tennis racket cores due
to their elastic properties. In this study, the usability of fibers obtained from animal intestines
as reinforcement material for epoxy polymer was investigated. The intestine fibers trimmed to
approximately 1 mm in length were mixed homogeneously into the epoxy resin at a ratio of 2%
and poured into dogbone molds and cured for 24 hours at room temperature to produce tensile
test specimens. Tensile tests performed according to ASTM standards showed an 11% increase
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in the tensile strength of the gut fiber-reinforced composites compared to the unreinforced
epoxy specimens. This shows that intestinal fibers can be used as an effective reinforcing
material in composite materials, as well as in fiber-reinforced composites such as glass, carbon,
basalt, etc. It also shows a way to be used for the production of natural-source hybrid
composites. The use of such natural materials in the production of composite materials paves
the way for more environmentally friendly materials both during production and at the end of
their lifetime.

Key Words: Epoxy, Composite, Gut
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OZET

Fiber takviyeli polimer kompozitlerde fiber ve matris arayilizey oOzellikleri kompozitin
dayaniminda 6nemli bir rol oynamaktadir. Ara yilizey Ozelliklerini belirlemede siyrilma,
fragmantasyon ve mikro droplet gibi bir¢ok farkli test yontemi mevcut olmakla birlikte
transvers fiber demeti ¢gekme testi gerek numune {iretimi gerekse de test kolayligi agisindan
fiber-matris ara yiizey dayanimimi 6lgmede pratik bir testtir. Termoplastik keceler diisik
agirliklar, stineklik ve tokluk oOzellikleri nedeniyle kompozit malzemelerde ara yiizey
Ozelliklerini gelistirme amacl olarak kullanilmaktadir. Bu ¢alismada, karbon fiber-epoksi ara
yiizey dayanimii artirmak adina silikon kaliplar icerisinde karbon fiber demeti yiizeyine
termoplastik poliimid kege yerlestirilmis, sonrasinda kalip igerisine epoksi dokiilerek oda
sicakliginda 24 saat kiirlenmistir. ASTM standartlarina gore yapilan transvers ¢ekme testleri
termoplastik kegenin fiber-matris ara ylizey dayanimini ortalama %8 artirdigin1 géstermistir.

Anahtar Kelimeler: Fiber kompozit, termoplastik kege, transvers dayanim

Abstract

In fiber-reinforced polymer composites, fiber and matrix interfacial properties play an
important role in the strength of the composite. Although there are many different test methods
such as pull-out, fragmentation and micro-droplet to determine the interfacial properties,
transverse fiber bundle tensile test is a practical test to measure the fiber-matrix interfacial
strength in terms of both sample production and ease of testing. Thermoplastic felts are used to
improve the interfacial properties of composite materials due to their low weight, ductility, and
toughness. In this study, thermoplastic polyimide felts were placed on the surface of the carbon
fiber bundle in silicone molds to increase the carbon fiber-epoxy interface strength, then epoxy
was poured into the mold and cured for 24 hours at room temperature. Transverse tensile tests
performed according to ASTM standards showed that the thermoplastic felt increased the fiber-
matrix interface strength by an average of 8%.

Key Words: Fiber composite, thermoplastic veil, transverse strength
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OZET

Cok-tastyicilt modiilasyon teknigi olan dikgen frekans bolmeli g¢ogullama (orthogonal
frequency division multiplexing, OFDM) giiniimiiz ve gelecek (5G 6tesi, beyond 5G) kablosuz
haberlesme sistemleri i¢in saglamis oldugu avantajlar sayesinde vazgegilmez bir teknik
durumuna gelmistir. Literatiirde, SG Otesi haberlesme sistemlerinin gereksinimlerinin ve
beklentilerinin karsilanmast adina OFDM teknigi {izerinde siirekli olarak giincelleme
calismalar1 devam etmektedir. Indeks modiilasyonlu (index modulation, IM) OFDM (OFDM-
IM) son yillarda 6nerilen ve OFDM’ye kiyasla spektral verimlilik, enerji verimliligi, bit hata
orani (bit error rate, BER) ve tasarim esnekligi gibi bir sistem basar1 kriterlerinden 6nemli
avantajlara sahiptir. Bu 6zelliklerinden dolay1 literatirde OFDM-IM teknigi ilham alinarak
bircok yontem gerceklestirilmektedir. Bu yontemlerin bir tanesi de OFDM-IM’nin spektral
verimliliginin ve BER performansmin artirilmasini amaciyla gelistirilen tiim indeks
modiilasyonlu OFDM (OFDM with all index modulation, OFDM-AIM)’dir. OFDM-AIM
yontemiyle, 1) OFDM-IM’deki indeks bitleri tarafindan konumlar1 belirlenmis olan bos alt-
tastyicilarin ortadan kaldirilmasiyla spektral verimlilik artirilmus; ii) her bir veri bit grubu
kopyalanip birden ¢ok kez iletilerek de BER performansi artirtlmistir. Klasik OFDM-AIM’de
giris veri bit gruplar1 dordiil genlik modiilasyonu (quadrature amplitude modulation, QAM)
eslesme noktalar1 kullanilarak sistemin alicisina iletilmektedir. OFDM-AIM’de her bir veri bit
grubu n kez kopyalanir ve her biri aynt QAM takimyildiz1 eslesme noktasina atanir. Dolayisiyla
olusan bu QAM sembolii n kez iletilmis olur.

Bu ¢aligsma, klasik OFDM-AIM yontemindeki her bir veri bit grubunun n kez kopyalanarak
onceden belirlenmis olan ayn1t QAM takimyildizi eslesme noktasina atanmasi durumunu, BER
performansinin iyilestirilmesi amaciyla degistirmektedir. Bu c¢alismayla onerilen altblok set
tasarimi yonteminde, diferansiyel evrim algoritmasit (DEA), tim QAM takimyildizi uzayini
olas1 eslesme noktalar1 olarak diisiiniir. DEA tarafindan optimum eslesme noktalar1 belirlenir
ve n kez kopyalanan veri bit gruplari optimize edilmis olan bu eslesme noktalari ile iletilirler.
Bu sayede ¢esitlilik kazanci artirilmis ve sistemin BER performansinda OFDM-AIM’ye kiyasla
lyilesme saglanmistir.

Anahtar Kelimeler: Tiim indeks modiilasyonlu dikgen frekans bolmeli cogullama (OFDM-
AIM), Diferansiyel evrim algoritmasi (DEA), Altblok set tasarimi
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Abstract

Orthogonal frequency division multiplexing (OFDM), a multi-carrier modulation technique,
has become indispensable thanks to its advantages for today's and future (beyond 5G) wireless
communication systems. In the literature, renewal studies on the OFDM technique continue to
meet the requirements and expectations of beyond 5G communication systems. OFDM with
index modulation (OFDM-IM) [1] has been proposed in recent years, and it has significant
advantages from system success criteria such as spectral efficiency, energy efficiency, bit error
rate (BER), and design flexibility compared to the OFDM. Due to these features, many methods
are proposed in the literature inspired by the OFDM-IM technique. One of these methods is
OFDM with all index modulation, OFDM-AIM, which was proposed to increase the spectral
efficiency and BER performance of the OFDM-IM. With the OFDM-AIM method, i) spectral
efficiency is increased by eliminating null sub-carriers whose positions are determined by the
index bits in OFDM-IM,; ii) BER performance is also increased by copying and transmitting
each data bit group multiple times. In classical OFDM-AIM, input data bit groups are
transmitted to the system receiver using quadrature amplitude modulation (QAM) matching
points. In OFDM-AIM, each group of data bits is copied n times, and each is assigned to the
same QAM constellation matching point. Therefore, this QAM symbol is transmitted n times.

This study changes the situation in the classical OFDM-AIM method, where each data bit group
is copied n times and assigned to the same predetermined QAM constellation matching point
to improve BER performance. In the subblock set design method proposed in this study, the
differential evolution algorithm (DEA) considers the entire QAM constellation space as
possible matching points. DEA determines optimum matching points, and data bit groups
copied n times are transmitted with these optimized matching points. In this way, diversity gain
is increased, and the BER performance of the system is improved. In this way, the diversity
gain is increased and the BER performance of the system is improved compared to OFDM-
AlM.

Key Words: Orthogonal frequency division multiplexing with all index modulation (OFDM-
AlIM), differential evolution algorithm (DEA), subblock set design

40



Sozlti Sunum/Oral Presentation

Biyofilm Kontroliinde Postbiyotiklerin Kullanimi

The Use of Postbiotics for Biofilm Control

Dr. Ogr. Uyesi Tugba KILIC
ORCID: 0000-0002-5474-0288

Gazi Universitesi, Saghk Hizmetleri Meslek Yiiksekokulu, Tibbi Hizmetler ve Teknikler Boliimii, Tibbi
Laboratuvar Teknikleri Programi, Ankara, Tiirkiye

OZET

Biyofilm, abiyotik bir yiizeye veya biyolojik dokuya geri doniilemez sekilde yapisan
mikrobiyal bir topluluktur. Biiyiime hizi ve gen ekspresyonu acisindan fenotipik olarak
planktonik formlardan farklidir. Biyofilm hiicreleri antibiyotiklere planktonik hiicrelere gore
1000 kat daha dayaniklidir. Bunun temel nedeni, yliksek molekiil agirlikli antibiyotiklerin kalin
biyofilm tabakasinin daha derin katmanlarina ulasmasinin zor olmasidir. Ayrica, antibiyotik
kullanim1 antibiyotige direncli patojen mikroorganizmalarin gelismesine neden olur.
Postbiyotikler biyofilm kontrolii i¢in alternatif bir strateji olabilir. Postbiyotikler, ila¢ ve gida
iirlinlerinde, ag1z ortaminda, su lriinleri yetistiriciliginde ve tarimda kullanilmaktadir. Faydali
bakterilerin metabolitlerinin kullanimi, periodontal patojenlerin neden oldugu hastaliklarin
azaltilmasma yonelik mevcut stratejilerden biridir. Ayrica, patojen mikroorganizmalarin
engellenerek, gida bozulmalarinda ve gidalarin biyolojik olarak korunmasinda ve biyofilm
kontroliinde potansiyel postbiyotik uygulamalarindan yararlanilabilir. Probiyotikler canli
mikroorganizmalardir. Postbiyotikler, biyolojik aktiviteye sahip probiyotiklerin iirettigi, olumlu
etkiler saglayabilen metabolik veya cansiz bakteriyel iirlinlerdir. Bu firiinler, enzimler,
proteinler, lipidler, karbonhidratlar, organikasitler, kompleks molekiiller, hiicre yiizey
proteinleri ve vitaminler olabilir. Postbiyotiklerin yeni islevleri olabilir. Iyi bir postbiyotik
kaynag1 olan probiyotikler arasinda Lactobacillus ve Bifidobacterium tirleri bulunur. Ayrica,
Faecalibacterium ve Streptococcus tiirleri postbiyotik kaynagi olarak gosterilmigtir.
Calismalar, potansiyel probiyotik bakterilerin postbiyotiklerinin, bazi1 patojenik bakterilerin
quorum sensing (¢cogunluk algilama) inhibisyonunda giivenli, dogal bir ajan oldugunu ortaya
cikarmistir. Sonug olarak, biyofilm kontrolii i¢in mekanik ve kimyasal yaklagimlarin disinda
cevre dostu alternatif stratejiler aranmaktadir. Biyofilm kontroli i¢in dogal {iriin
postbiyotiklerin kullanilmas1 umut verici bir yaklasim sunabilir.

Anahtar Kelimeler: Biyokontrol, Lactobacillus, Postbiyotik

Abstract

Biofilm is a microbial community that adheres irreversibly to an abiotic surface or biological
tissue. It is phenotypically different from planktonic forms regarding growth rate and gene
expression. Biofilm cells are 1000 times more resistant to antibiotics than planktonic cells. The
main reason is that it is difficult for high molecular weight antibiotics to reach the deeper layers
of the thick biofilm layer. Moreover, the use of antibiotics causes the development of antibiotic-
resistant pathogenic microorganisms. Postbiotics may be an alternative strategy for biofilm
control. Postbiotics are used in pharmaceutical and food products, oral environment,
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aquaculture, and agriculture. The use of metabolites of beneficial bacteria is one of the current
strategies for reducing diseases caused by periodontal pathogens. Furhermore, potential
postbiotic applications can be used in food spoilage and biological protection of food and
biofilm control by preventing pathogenic microorganisms. Probiotics are live microorganisms.
Postbiotics are metabolic or non-living bacterial products produced by probiotics with
biological activity that can provide positive effects. These products can be enzymes, proteins,
lipids, carbohydrates, organic acids, complex molecules, cell surface proteins and vitamins.
Postbiotics may have new functions. Probiotics that are a good source of postbiotics include
Lactobacillus and Bifidobacterium strains. In addition, Faecalibacterium and Streptococcus
species have been shown as a postbiotics source. Studies have revealed that postbiotics of
potential probiotic bacteria are a safe, natural agent in the quorum sensing inhibition of some
pathogenic bacteria. As a result, environmentally-friendly alternative strategies other than
mechanical and chemical approaches are being sought for biofilm control. Using natural
product postbiotics for biofilm control may offer a promising approach.

Key Words: Biocontrol, Lactobacillus, Postbiotic
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OZET

Teknolojinin siirekli evrimi, giiniimiizde sanayi sektoriinde ¢esitli 6nemli gelismelere neden
olmustur. Endiistri 4.0 donemi, dijitallesme teknolojilerinin sanayide mobil robotlarin
kullaniminda ve gelistirilmesinde kilit bir rol oynamaktadir. Ozellikle fabrikalarda agir yiiklerin
taginmast, Urtinlerin tasnif edilmesi ve depo denetimi gibi uygulamalarda farkli otonom mobil
robotlar gelistirilmis ve kullanilmaya baslanmistir. Bu baglamda otonom mobil robotlar lidar
ve cesitli sensorlerin kullanimiyla haritalama, yol planlama gibi gorevlerde hareket edebilme
yetenegine sahip olmaktadir. Ayrica, sensor teknolojisi aracilifi ile dis verileri alabilme
kabiliyetine sahip olan robotlar, ¢cevresindeki engelleri algilayarak manevra kabiliyetini artirir
ve giivenli bir sekilde hareket eder. Otonom mobil robotlar haberlesme yetenegi, operatorle
veya diger sistemlerle etkilesimde bulunmasini saglayarak iiretim siireglerinde daha esnek ve
entegre bir yaklagim sunmasini olanak saglayabilir. Bu ¢aligmada, yiik tagima yetenegine sahip
dort tekerlekli bir mobil robot tasarimi sunulmaktadir. Bu tasarim engellerin oldugu zor bir
hareket ortaminda engellerden kaginma kabiliyetine sahip bir model sunmaktadir. Ozellikle ig
mekan ortami i¢in hareket planlama, engelden kaginma ve hedeflenen konuma yonlenme gibi
gorevlerde yer alabilecek niteliktedir. Tasarlanan mobil robot dort tekerlekli yonlendirmeli
stiriis kinematik modeline sahiptir. Bu sayede engelden kacinma gibi gorevlerden kaynaklanan
hareket kisitlamalarin1 en aza indirebilecek 6zelliktedir. Bu mobil robot tasarimina otonom
hareket edebilme 6zelliginin olabilmesi i¢in kamera, lidar, yakinlik sensorleri, yiiksek islem
kapasitesine sahip grafik birimli islemci {initeleri gibi ek donanim birimleri ile
donatilabilecektir.

43



Anahtar Kelimeler: Otonom, Mobil Robot, Yol planlama, Hareket Planlama, Lidar
Abstract

The continuous evolution of technology has led to several important developments in the
industrial sector today. The Industry 4.0 era, digitalization technologies play a key role in the
use and development of mobile robots in industry. Especially in factories, different autonomous
mobile robots have been developed and used in applications such as transportation of heavy
loads, sorting of products and warehouse inspection. In this context, autonomous mobile robots
have the ability to move in tasks such as mapping and path planning with the use of lidar and
various sensors. In addition, robots, which have the ability to receive external data through
sensor technology, increase their maneuverability and move safely by detecting obstacles
around them. The communication capability of autonomous mobile robots can enable them to
interact with the operator or other systems, providing a more flexible and integrated approach
to production processes. In this study, we present the design of a four-wheeled mobile robot
with payload carrying capability. This design provides a model with obstacle avoidance
capability in a difficult motion environment with obstacles. Especially for the indoor
environment, it can take part in tasks such as motion planning, obstacle avoidance and
orientation to the targeted location. The designed mobile robot has a four-wheeled steered
driving kinematic model. In this way, it is capable of minimizing movement constraints caused
by tasks such as obstacle avoidance. In order for this mobile robot design to be able to move
autonomously, it can be equipped with additional hardware units such as camera, lidar,
proximity sensors, processor units with graphics units with high processing capacity.

Key Words: Autonomous, Mobile Robot, Path Planning, Motion Planning, Lidar
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OZET

Siit tozlari, siitiin suyunun giderilmesiyle elde edilen bir {iriindiir ve bir¢ok endiistride genis bir
kullanom alanina sahiptir. Bu tozlarin {iiretimi, depolanmasi, tasinmasi ve islenmesi
stireglerinde, toz akis 6zelliklerinin belirlenmesi oldukc¢a dnemlidir. Toz akis 6zellikleri, tozun
graniil yapisi, partikiil boyutu dagilimi, yiizey morfolojisi, nem igerigi gibi faktorlere bagh
olarak degisebilmektedir. Toz akis oOzelliklerini belirlemek i¢in ¢esitli yontemler
kullanilmaktadir. Bu yontemler genellikle tozun fiziksel 6zelliklerini, 6zellikle partikiil boyutu
ve seklini dlgmektedir. Ayrica, tozun nem igerigi ve sicaklik gibi ¢evresel faktorler de bu
ozellikleri etkileyebilmektedir. Siit tozlarinin toz akis 6zelliklerinin belirlenmesi, {iretim ve
isleme siire¢lerini optimize etmek i¢in 6nemlidir. Bu 6zellikler, tozun iglenmesi ve depolanmasi
sirasinda karsilasilabilecek sorunlari belirlemede etkili olmaktadir. Toz akis Ozelliklerinin
belirlenmesinde kullanilan baslica metotlar mekanik yontemler (kesme test cihazlart), Akiskan
viskozitesi degerlendirme yoOntemlerinden tiiretilen kolay yontemler, birlesik zaman
konsolidasyonu ve duvar siirtiinmesi Olglimleri ve duyusal degerlendirme yontemleridir.
Bunlarin yani sira, TSI Aeroflow, Hosokawa powder tester, Stable Micro Systems Powder Flow
Analyser ve FT4 Powder Rheometer gibi gelismis toz akis analiz cihazlari hélihazirda
kullanilmaktadir. Bu ¢alisma gilincel metotlar hakkinda bilgi vermesi agisindan 6nemlidir.

Anahtar Kelimeler: Siit tozu, toz akis 6zellikleri, toz akis analiz cihazlar

Abstract

Milk powders are products obtained by dehydration and have many uses in many industries. In
the production, storage, transport and processing processes of these powders, it is essential to
determine the powder flow properties. Powder flow properties can change depending on factors
such as powder granule structure, particle size distribution, surface morphology and moisture
content. Several methods are used to determine powder flow properties. These methods usually
measure the physical properties of the powder, particularly particle size and shape. In addition,
environmental factors such as the moisture content of the powder and temperature can also
influence these properties. Determination of powder flow properties of milk powders is
essential to optimise production and processing procedures. These properties are influential in
determining the problems encountered during the processing and storage of powder. The
primary methods used to determine powder flow properties are mechanical methods (shear
testers), simple methods derived from fluid viscosity evaluation methods, combined time
consolidation and wall friction measurements, and sensory evaluation methods. In addition,
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advanced powder flow analysers such as TSI Aeroflow, Hosokawa powder tester, Stable Micro
Systems Powder Flow Analyser and FT4 Powder Rheometer are currently in use. This study is
important in terms of providing information about current methods.

Key Words: Milk powder, powder flow properties, powder flow analysers
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OZET

Bu ¢alismada saglikli bireyler ile psikolojik bozukluklar1 bulunan hastalarin bir derin 6grenme
yontemi olan Ogrenme aktarimi yontemi kullanilarak MR  goriintiileri {izerinden
siniflandirilmas1  yapilmistir. Psikolojik bozukluklar kisinin ¢evresi ile iletisimini ve
etkilesimini 6nemli 6l¢iide etkileyen rahatsizliklardir. Psikolojik bozuklar uzman doktorlar
veya psikologlar tarafindan dikkatlice yapilan testler sonucunda tespit edilmekte ve teshis
koyulmaktadir. Bu testler her ne kadar alaninda uzman kisiler tarafindan yapilmis olsalar da
insan dogasinin bir sonucu olarak her zaman hataya agiktirlar. Dolayisi ile hata orami diisiik
otomatik teshis sistemlerinin 6nemi gittikge artmaktadir. Son yillarda yapay zeka ve derin
ogrenme alanlarindaki ilerlemeler bu sistemlerin basar1 oranini arttirmaktadir. Bu ¢alismada da
bir derin 6grenme yontemi olan transfer 6grenme yontemi kullanilarak saglikli bireyler ile
psikolojik bozuklugu bulunan bireylerin MR goriintiileri {izerinden siniflandirilmasi
yapilmistir. Bu amagla bir derin 6grenme modeli olan ResNet50 modeli MR goriintiilerinin
siniflandirilmasinda kullanilmigtir. MR gériintiileri agik kaynakli University of California Los
Angeles (UCLA) Consortium of Neuropsychiatric Phenomics LA5c ¢alismasindan alinmistir.
Bu veri kiimesi yaslar1 21 ile 50 arasinda degisen toplamda 272 tane goniilliilerden alinan MR
goriintiilerinden olusmaktadir. Bu goniiller saglikli kontrol grubu, sizofren, bipolar bozukluk
ve dikkat eksikligi hiperaktivite bozuklugu olan 4 gruptan olugsmaktadir. Bu ¢alismada bipolar
bozuklugu bulunan ve sizofren olan goniilliiler ile kontrol grubunu olusturan saglikli goniilliiler
arasinda siniflandirma yapilmistir. Veri setindeki 130 saglikli goniillii ile 50 sizofren ve 49
bipolar bozuklugu olan goniillillerin 179x256 boyutlarindaki MR gériintiileri, ImageNet veri
seti ile onceden egitilmis ResNet50 derin 6grenme modeli ile siniflandirilmistir. Sonuglar
saglikli bireyler ile psikolojik bozuklugu olan bireylerin MR goriintiileri kullanilarak yapay
zekd ve derin Ogrenme modelleri yardimiyla otomatik olarak siniflandirilabilecegini
gostermektedir.

Anahtar Kelimeler: Psikolojik bozukluklarin siniflandiriimasi, Derin Ogrenme, ResNet50

Abstract

In this study, the classification of individuals with psychiatric disorders and healthy control
groups based on MR images was performed using a deep learning method known as transfer
learning. Psychological disorders are conditions that significantly affect an individual's
communication and interaction with their environment. They are typically diagnosed through
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comprehensive assessments conducted by specialized professionals. However, due to inherent
human error, there is a growing need for low-error automated diagnostic systems. Recent
advancements in artificial intelligence and deep learning have shown promise in improving the
accuracy of such systems. In this research, a transfer learning approach was employed to
classify MR images of individuals with psychiatric disorders and healthy controls. For this
purpose, ResNet50 deep learning model was utilized for image classification. The MR images
were obtained from the publicly available University of California Los Angeles (UCLA)
Consortium of Neuropsychiatric Phenomics LA5c study, containing images from a total of 272
volunteers aged between 21 and 50. These volunteers were categorized into different groups,
including those with psychiatric disorders such as schizophrenia, bipolar disorder, and healthy
control groups. The classification task focused on distinguishing between healthy controls and
individuals with psychiatric disorders. The dataset included MR images sized 179x256 from
various volunteers. These images were classified using the ResNet50 deep learning model,
which was pre-trained with the ImageNet dataset. The experimental results suggest the potential
for using artificial intelligence and deep learning models to automatically classify individuals
with psychiatric disorders based on MR images.

Key Words: Classification of psychiatric disorders, Deep Learning, ResNet50
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OZET

Karbon fiber takviyeli polimerler, yiiksek mukavemet-agirlik orani ve korozyon direnci
nedeniyle havacilik alaninda genis c¢apta kullanilmaktadir. Ancak, bu kompozit yapilarin
belirgin bir dezavantaji diisiik darbe toklugundan kaynaklanan hasara duyarli olmalaridir. Béyle
bir hasar meydana geldiginde ve bilesenin yiik tasima kapasitesini tehlikeye attiginda, tamir
veya degistirme gerekli hale gelmektedir. Mevcut tamir yOntemleri arasinda, adim adim
yapistirma yontemi havacilik sektoriinde yaygin olarak kullanilmaktadir. Bu teknik, etkili bir
mukavemet onarimi saglamakta ve aerodinamik agidan diizgiin yiizeyler olusturmaktadir.
Sonlu eleman analizi, tamirler i¢in gerekli parametreleri belirlemede ekonomik bir yaklagim
sunar ve maliyetli deneysel c¢aligmalara gore avantajlar sunmaktadir. Kabuk yontemi, ugak
yapilarinin sonlu eleman analizlerinde sik¢a kullanilmaktadir. Bu ¢alisma, kabuk yontemi
kullanilarak bir kompozit kanatta yapilan bir tamirin degerlendirilmesini igermektedir. Kabuk
yontemi kullanilarak yapilan analizler, tamirlerin modellenmesi ile gergek yiik kosullari
altindaki yapisal davranisin kapsamli bir sekilde degerlendirilmesini saglamaktadir. Kullanilan
kanat modeli 8 metre uzunlugundadir ve 6 adet tabakadan olusan bir dis kabuk yapisina sahiptir.
Kanat iizerindeki aerodinamik yiikler ile birlikte mithimmat yiikleri de diistiniilerek gergekci
sinir kosullart uygulanmistir. Elde edilen yapisal analiz sonuglarina gore, gerilme agisindan en
kritik bolge kanat ile ugak yapisinin birlestigi kisimda goriilmiistiir. En kritik bolgede yer alan
kompozit yapmin dis kabuk kisminin hasar gordiigii durumda, tabaka sayisinin azalacagi
diistiniilmiistiir. Hasar olusmasi durumunda, eksilen tabaka miktarina bagli olarak gerinim
seviyeleri degismektedir. Bir tabaka eksik durum ile iki tabaka eksik durum karsilastirildiginda,
iki tabaka eksik durum igin gerinim miktarlar1 yaklasik olarak %24.8 artmistir. iki tabaka eksik
durum ile li¢ tabaka eksik durum karsilagtirildiginda ise, ii¢ tabaka eksik durum icin gerinim
miktart yaklasik olarak %95 degerinde artis gostermistir. Bu durum, ii¢ tabaka eksik olan
durumda kanat yapisinin yiiklere dayananim ag¢isindan oldukea riskli oldugunu gostermektedir.
Eksik tabakalar tamir modeli ile tekrar yerlestirildiginde, kanat tizerindeki dayanimin arttig1 ve
gerinim seviyelerinin azaldig1 goriilmiistiir. Gergeklestirilen sayisal ¢calisma, kabuk yontemi ile
tamir modellemesinin isabetli sonu¢lar sagladigini gostermistir ve olas1 hasar durumlarinda
izlenilmesi gereken yontem hakkinda 6nemli bilgiler sunmustur.
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Anahtar Kelimeler: Kompozit tamir analizi, Kompozit tamir modellemesi, Kabuk yontemi
ABSTRACT

Carbon fiber reinforced polymers are widely used in the aviation industry due to their high
strength-to-weight ratio and corrosion resistance. However, a significant disadvantage of these
composites is their susceptibility to damage due to low impact toughness. When such damage
occurs and jeopardizes the load-carrying capacity of the component, repair or replacement
becomes necessary. Among the existing repair methods, the step-by-step bonding method is
widely used in the aviation sector. This technique provides effective strength repair and creates
aerodynamically smooth surfaces. Finite element analysis offers an economical approach for
determining the necessary parameters for repairs and provides advantages over costly
experimental studies. The shell method is commonly used in finite element analyses of aircraft
structures. This study involves the evaluation of a repair made on a composite wing using the
shell method. Analyses conducted using the shell method allow for comprehensive evaluation
of structural behavior under real loading conditions along with modeling of repairs. The wing
model has a total length of 8 meters and consists of a skin structure composed of 6 plies.
Realistic boundary conditions are applied considering aerodynamic loads on the wing as well
as payload loads. According to the obtained structural analysis results, the most critical region
was observed at the junction of the wing and aircraft. It is assumed that the number of plies will
decrease if the skin structure of the composite is damaged in the most critical region. When
comparing the case with one ply missing and the case with two plies missing, the amount of
strain increased by approximately 24.8% for the case with two plies missing. When the case
with two plies missing is compared with the case with three plies missing, the amount of strain
increased by approximately 95% for the case with three plies missing. This shows that the wing
structure is quite risky in terms of resistance to loads when three plies are missing. When the
missing plies are repositioned with the repair model, an increase in strength and a decrease in
strain levels on the wing were observed. The conducted model has shown that the repair
modeling using the shell method provides accurate results and provides important information
about the method to be followed in case of possible damage scenarios.

Keywords: Composite repair analysis, Composite repair modeling, Shell method
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Inénii Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi, Malatya, Tiirkiye

OZET

Hesaplamali Akigkanlar Dinamigi (HAD), giiniimiizde bir¢cok disiplin alaninda kendine
uygulama alanlar1 bulmaktadir. Bu c¢alismada, siirekli akisli hidrotermal reaktdrlerde
karsilasilan akislar HAD Yontemi ile modellenmistir. Ozellikle reaktdrlerin akis hacimlerinde
bulunabilen 6lii hacimler ¢alismanin odak noktasidir. Reaktor igindeki Olii hacimler reaktor
performansin1 etkileyen Onemli parametrelerden biridir. Reaktor i¢indeki o6lii hacimler,
reaksiyona giren maddelerin biriktigi ve Ozellikle nanopartikiil sentezi gibi reaksiyon
sonucunda kat1 maddelerin olustugu reaksiyon akislarinda sistemin tikanmasina sebebiyet
verebilen bolgelerdir. Bu bolgelerdeki akis yapisini incelemek ve biriken akis miktarinin
tayinini yapmak, reaktor performansini arttirabilmek i¢in olduk¢a 6nemlidir.

T geometrili siirekli akisli hidrotermal reaktorler bu c¢alismada dikkate alinan reaktor
geometrisidir. T geometrili reaktorlerde, alttan ve istten olmak {izere iki ayr1 akiskan sisteme
beslenir, sistemin orta noktalarinda bir karisim bolgesi olustururlar ve daha sonra karisim
sistemden ayrilir. Bu caligmada, reaktoriin sol kolu iizerinde bulunan termokupl ve iistten
beslenen akiskanin i¢inden aktig i¢ boru etrafindaki 6lii hacimler dikkate alinmistir. Oncelikle,
farkl1 geometrik parametrelere gore reaktoriin katt modelleri olusturulmustur. Daha sonra
ANSYS ortaminda reaktorii igerisine Ayrik Faz Modeli (DPM) Yontemi ile izleyici (tracer)
roliindeki kati partikiiller enjekte edilerek reaktdr izleyicinin reaktor igerisindeki kalma stiresi
(Residence Time Distribution) elde edilmistir. Reaktdr igindeki akim cizgileri konturlar
olusturularak elde edilmis ve boylece T geometrili reaktoriin akis performansi ortaya
konmustur.

Anahtar Kelimeler: Reaktdr, Hesaplamali Akiskanlar Dinamigi, Kalma Siiresi, Olii Hacim
Abstract

Computational Fluid Dynamics (CFD) has found its application areas in many disciplines
today. In this study, the flows encountered in continuous flow hydrothermal reactors are
modelled by CFD method. Especially the dead volumes that can be found in the flow volumes
of the reactors are the focus of the study. Dead volumes inside the reactor are one of the
important parameters affecting the reactor performance. Dead volumes in the reactor are the
regions where the reactants accumulate and can cause clogging of the system, especially in
reaction flows where solids are formed as a result of the reaction such as nanoparticle synthesis.
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It is very important to examine the flow structure in these regions and to determine the amount
of accumulated flow in order to improve reactor performance.

T geometry continuous flow hydrothermal reactors are the reactor geometry considered in this
study. In T geometry reactors, two separate fluids are fed into the system from the bottom and
top, they form a mixing zone at the centre of the system and then the mixture is separated from
the system. In this study, the thermocouple on the left arm of the reactor and the dead volumes
around the inner tube through which the top-fed fluid flows are considered. Firstly, solid models
of the reactor were created according to different geometrical parameters. Then, solid particles
acting as tracers were injected into the reactor in ANSYS environment with the Discrete Phase
Model (DPM) method and the residence time distribution of the reactor tracer in the reactor
was obtained. The streamlines of the flow inside the reactor were obtained by creating contours
and thus the flow performance of the T geometry reactor was demonstrated.

Key Words: Reactor, Computational Fluid Dynamic, Residence Time, Dead Volume
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Some Properties of Soils Under Different Land Use Types
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Diizce Ili Efteni G6lii Cevresindeki Farkli Arazi Kullanim Sekilleri
Altindaki Topraklarin Baz1 Ozellikleri

Assoc. Prof. Dr. Gamze SAVACI
ORCID: 0000-0003-4685-2797

University of Kastamonu, Faculty of Forestry, Department of Forest Engineering, Kastamonu, Tiirkiye

ABSTRACT

This study aimed to determine the changes in soil properties under the wetlands of Lake Efteni
and the rangeland, forest, and agriculture areas around the lake in the Diizce province of the
Black Sea Region of Tiirkiye. For this purpose, soil sampling was conducted at 0-20 cm soil
depth level under four different land use types. Soils were then analyzed for pH, electrical
conductivity, nitrogen, carbon, organic matter, and soil texture. While the electrical
conductivity, pH, nitrogen, and carbon contents of the soils under different land use types (reed
land, forest, rangeland, and agriculture land) did not show a statistically significant difference
(P>0.05), the amount of organic matter, sand, silt and clay ratios showed a statistically
significant difference (P<0.05). Organic matter, carbon, and nitrogen contents were highest in
the reed lands close to the lake, followed by forest, agriculture, and rangeland soils. It is
understood that the carbon and nitrogen ratios are high in reed lands since they cause more
organic matter accumulation under the current conditions. The data obtained as a result of the
research show that the total amount of organic matter stored in the soil, sand, silt, and clay ratios
differ depending on the land use change, and this is in parallel with other studies conducted.

Key Words: Land use, Soil, Organic matter, Plant communities, Efteni Lake
OZET

Bu ¢aligma, Tiirkiye'nin Karadeniz Bolgesi’nin Diizce ilinde yer alan Efteni Golii sulak alanlar
ve g0l civarindaki mera, orman ve tarim arazileri altindaki toprak 6zelliklerinin degisimlerini
belirlemek amaciyla yapilmistir. Bu amagla dort farkli arazi kullanim sekilleri altindan 0-20 cm
derinlik kademesinden toprak 6rneklemesi yapilmistir. Daha sonra, her arazi topraklarinin pH,
elektriksel iletkenlik, azot, karbon, organik madde ve toprak tekstiirii analizleri yapilmistir.
Farkli arazi kullanim sekilleri (sazlik, orman, mera ve tarim arazileri) altindaki topraklarin
elektriksel iletkenlik, pH, azot ve karbon miktarlar farkli arazi kullanim tiiriine gore istatistiksel
olarak anlamli bir farklilik géstermez iken (P>0.05); organik madde miktari, kum, toz ve kil
oranlari istatistiksel olarak anlamli bir farklilik gostermistir (P<0.05). Organik madde, karbon
ve azot miktarlar1 gole yakin sazlik alanlarda en yiiksek iken; bunu sirasiyla orman, tarim ve
mera topraklar takip etmistir. Sazlik alanlarda mevcut sartlarda daha fazla organik madde
birikimine neden oldugundan, karbon ve azot oranin yiiksek oldugu anlasilmaktadir. Arastirma
sonucunda elde edilen veriler, arazi kullanim degisikligine bagl olarak toprakta depolanan
toplam organik madde miktari, kum, toz ve kil oranlarinin farklilik gosterdigini ve diger
caligmalarla paralellik gosterdigi belirlenmistir.

Anahtar Kelimeler: Arazi kullanimi, toprak, organik madde, bitki topluluklari, Efteni golii
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INTRODUCTION

Wetlands are ecosystems between aquatic and terrestrial systems permanently or seasonally
covered by shallow water (Mitsch & Gosselink, 1986; Dar et al., 2020). Wetlands cover about
6% of the world's land surface, contain about 12% of the global carbon pool, and play an
influential role in the carbon cycle (IPCC, 1996; Erwin, 2009). Wetlands are generally
ecosystems rich in biodiversity (Keddy et al., 2009). However, the multifaceted ecosystem
services of wetlands, such as flood control, groundwater recharge, and wastewater treatment,
make them the most valuable ecosystem in the world (Thompson et al., 2009; Ghosh & Das,
2020).

Tiirkiye's total wetland area is 9,861 km?, covering approximately 1.2% of Tiirkiye's total
surface area (Tirker & Vymazal, 2021). There are 122 wetlands in Tiirkiye. Of these, 14 are
Ramsar Sites, 59 are Wetlands of National Importance, and 49 are Wetlands of Local
Importance. Accordingly, Lake Efteni wetland in Diizce is a Wetland of National Importance
(URL-1, 2024). However, Lake Efteni has been subjected to changes in shoreline length, water
body area, and depth for the last 50 years and only gained protection status in the last three
decades (Keten et al., 2020). Lake Efteni, located in the Western Black Sea Basin in the
northwestern part of Tiirkiye, is a small, very shallow, natural lake with a surface area of 180
ha and an average depth of less than 2 m (Erturk et al., 2014).

It is stated that land use change is one of the most important factors controlling organic carbon
storage in soils. Because land use change significantly affects the decomposition process,
location, and amount of organic matter (John et al., 2005). In addition, the type, extent, and
amount of vegetation cover and land use change significantly affect the transformation of
organic carbon and nitrogen in the soil (Bolin & Sukumar, 2000) and soil respiration, leading
to the release of carbon and nitrogen (Post & Kwon, 2000). Organic matter is the most essential
component of soil (Brown & Lugo, 1990). In this context, organic matter significantly affects
the source of macro and micro plant nutrients, cation exchange capacity, water holding capacity,
soil structure, texture, yield, and color. Land use change leads to decreased organic carbon,
especially in soils, and a corresponding increase in CO> in the atmosphere (IPCC, 1997;
Houghton, 1999). This change in land use also causes a change in land cover (Bolin & Sukumar,
2000). Thus, knowing the historical background of land use is the most critical indicator in
determining the change in terrestrial carbon storage and forest land cover (Savact, 2017).

This study was carried out to determine the changes in soil properties (pH, electrical
conductivity, soil texture, organic matter content, nitrogen, and carbon concentrations) under
rangeland, forest, and agriculture areas around the lake and reeds around Efteni Lake wetlands
in Diizce province of the Western Black Sea Region of Tiirkiye. For this purpose, soil sampling
was carried out at 0-20 cm soil depth level under four different land use types.

MATERIALS & METHOD

General Description of the Study Area

This study area is located in the southwest of Diizce province in the Western Black Sea Region
of Tiirkiye, between 40°4523" - 40°45'35" north latitude and 31°01'55" - 31°02'35" east
longitude (Figure 1). The height of Lake Efteni is approximately 115 m above sea level, and
the wetland area of Lake Efteni is 8314 ha (Figure 2).
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Figure 1. Location of the study areas on the world map with Google Earth

The study area contains Precambrian-aged undifferentiated gneiss, migmatite, metagranite,
schist, amphibolite, and Eocene-aged undifferentiated volcanites with sandstone and limestone
interlayers (Akbas et al., 2011). FAO- Unesco (Food and Agriculture Organization, 1974) 1:5
000 000 scale soil map shows that the study areas are in the orthic acrisol (Ao111-2bc) soil
group. Acrisols are acidic soils with low base saturation (Saleh et al., 2013). In Lake Efteni,
yellow water lily (Nuphar lutea (L.) Sm.), flag iris (lris pseudocorus L.), broad-leaved
pondweed (Potamogeton natans L.), white water lily (Nymphaea alba L.), lady's thumb
(Polygonun persicaria L.), sticky chickweed (Cerastium glomeratum Thuill.), cattail (Typha
latifolia L.), buckthorn (Cyperus rotundus L.), common reed (Phragmites australis (Cav.) Trin.
ex Steudel), marsh reed (Schoenoplectus litoralis (Schrad.) Palla), shirit grass (Sparganium
erectum ssp. stoloniferum Calflora), duckweed (Lemna minor L.), as well as white willow (Salix
alba L.), pedunculate oak (Quercus robur L. ssp. robur), common ash (Fraxinus excelsior),
black walnut (Juglans regia L.), black alder (Alnus glutinosa (L.) Gaertn.), sycamore (Platanus
orientalis L.) (Aksoy, 2006). Oriental beech (Fagus orientalis L.) and common hornbeam
(Carpinus betulus L.) tree species form mixed stands in forest areas. Turkish hazelnut (Corylus
avellana L.) cultivation is common in agriculture land due to climate, land structure, and soil
structure (Siyavus, 2021). In addition to hazelnuts, corn is also grown in the inland areas. Plants
such as shepherd's purse (Capsella bursa-pastoris) and buttercup flower (Ranunculus
constantinopolitanus (DC.) d'Urv.) are found in rangeland (Figure 2).
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Figure 2. Plants in different land use types

The Black Sea climate generally dominates the study area. According to Képpen-Geiger (1954)
climate classification, it is Cfb with an average annual air temperature of 11.7°C and average
annual precipitation of 1146 mm. The climate type is temperate and humid, with cool summers
and generally rainy for 12 months (Figure 3).
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Figure 3. Average temperature and precipitation of the study area between 1991 and 2021
according to the Koppen-Geiger climate classification

For soil physical and chemical analysis, 16 soil samples were taken from 0-20 cm depth levels
under different land use types (reedland, forest, rangeland, and agriculture). The pH, electrical
conductivity, nitrogen percentage, carbon percentage, organic matter content, sand, silt, and
clay percentages were determined in the soil samples. The pH of the soil samples was measured
with a pH meter in 1:2.5 soil + pure water solution (Jackson, 1962). The electrical conductivity
of the soils was measured with a digital EC meter in 1:2.5 soil + pure water solution (Janzen,
1993). The organic matter content of the soils was determined by burning in a 700°C-800°C
incinerator (Giilgur, 1974). Soil texture (sand, silt, clay) was determined according to the
Hydrometer method of Bouyoucos (1962). Nitrogen (N) and carbon (C) content in soil samples
were determined by CNH-S elemental analysis method in a Eurovector branded device
according to the dry burning method (Savaci1 & Sariyildiz, 2023). The results of some physical
and chemical analyses of soil samples under different land use types were analyzed using the
IBM SPSS Statistic (version 23) program, and a One-way ANOVA test was used to test whether
there was a statistically significant difference between the averages of independent groups.

RESULTS

Some soil properties under different land use types (reed land, forest, rangeland, and
agriculture) are given in Table 1. No statistically significant difference was found in electrical
conductivity, pH, nitrogen, and carbon content of soils under different land use types (P>0.05).
However, a statistically significant difference was found in the amount of organic matter, sand,
silt, and clay ratios (P<0.05, Table 1).

Table 1. Some properties of soils under four different land use types

Soil Land Use Types

properties Reed land Forest Rangeland Agriculture F P

EC (uS cm™) | 203.64%£66.94 | 253.4°+62.29 176.95°+35 126%+15.9 0.361 |0.783 (NS)
pH 5.24°+0.22 | 5.65%0.11 5.96°+£0.05 5.99°£0.01 | 2.426 |0.121 (NS)
N (%) 0.605+0.11 | 0.293+0.16 | 0.104*0.03 | 0.07°+0.01 | 3.141 [0.069 (NS)
C (%) 9.25+1.93 | 4.16°+2.67 1.16%£0.59 | 0.46%£0.09 | 2.915 |0.082 (NS)
OM (%) 22.8£2.07 | 8.34%+0.16 4.98%+0.58 5.79%+0.11 |19.508|0.000 (***)
Sand (%) 73.522+0.96 | 69.17°+5.09 74.68%:0.0 85.72°+0.0 | 3.889 | 0.041 (*)
Silt (%) 18.84°+0.3 | 17.79°+2.2 16.14°+0.0 8.42°+0.0 |10.122] 0.002 (**)
Clay (%) 7.64%+0.69 | 13.04’+2.86 9.18%+0.0 5.87%+0.0 3.027 | 0.045 (*)

It is expressed as Means + Standard Error. Where letters in superscript differ. data are significantly different *(P<0.05).
**(P<0.01). ***(P<0.001). OM: Organic matter, N: nitrogen. C: carbon, NS: nonsignificant
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It was found that the highest EC (253.4 uS cm™) and percentage of clay (13.04%) were found
in forest soils, the highest pH (5.99) and percentage of sand (85.72%) in agriculture soils, and
the highest nitrogen content (0.605%), carbon content (9.25%), organic matter (22.8%) and
percentage of silt (18.84%) in reed land soils (Table 1). The soils of all four areas are salt-free;
the soils under the reed lands are medium acid, and the other areas are slightly acid soils.
Depending on land use patterns, there was no significant statistical difference in the electrical
conductivity, pH, nitrogen, and carbon content of soils. However, the amounts of nitrogen,
carbon, and organic matter are quite high in soils under reed lands. The soil type of the reed
lands generally varies between sandy loam and loamy sandy soil. In contrast, forest and
rangeland soils have sandy loam soil characteristics, and agriculture soils have loamy sandy
soil characteristics (Table 1). Organic matter content was highest in reed land soils (22.8%),
followed by forest (8.34%), agriculture (5.79%), and rangeland soils (4.98%) (Figure 4).
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Figure 4. Variation of organic matter content under different land use types
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Figure 5. Variation of nitrogen and carbon content under different land use types
DISCUSSION

According to the results of the analysis of variance for the effect of land use type factor, organic
matter and soil texture of the study soils were statistically significantly affected by land use
change (P<0.05) (Table 1). The reed lands (22.8%) had the highest organic matter content. They
accumulated about 2.7 times more organic matter than forest soils, about 4.6% more than
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rangeland soils, and about 3.9 times more than agriculture soils (Figure 4). In addition, although
C and N concentrations did not vary according to land use status, they were highest in reed
lands, followed by forest, rangeland, and agriculture soils, respectively. Similarly, Korkang et
al. (2022) determined that the organic carbon content in Ortiiliiakar Reed, Kepir Reed, and
agriculture soils in Kayseri, with the highest organic carbon content in Ortiiliiakar Reed and the
lowest in agriculture soils. In our study, the high accumulation of organic matter in the reed
land soils can be explained by the high degree of protection activities of this region due to the
registration of this region as a wetland and the continuous input of organic material from various
reed plants around the lake and within it. The amount of organic matter is the lowest in
agriculture areas compared to reed areas. This increase may be due to the rapid decomposition
of organic matter due to intensive and active soil management activities such as cultivating
hazelnut trees for agriculture purposes or cultivating corn. Therefore, cultivation in these
agriculture soils decreases the amount of organic matter (Liu et al., 2019).

The pH of the reed land soils in the study area was medium acid reaction (5.24), and the soils
under other land use types were slightly acidic. The acidic reaction of the study area soils may
also be because the study areas are located in the orthic acrisol soil group, which includes acidic
soils with low base saturation in the FAO-Unesco soil classification. Similarly, Wang et al.
(2011) found that the pH of freshwater sedge soils in the Mississippi river delta was 5.83, which
is slightly acidic soil. On the contrary, Ji et al. (2020) determined soil pH values as 8.07 under
sedge, 8.36 under reed, 8.39 under willow, and 8.28 under poplar according to four different
wetland use sites at the confluence of Huai River and Hung-tse Lake in Jiangsu Province, China.
Korkang et al. (2022) found that the pH values of agriculture soils (8.35) were higher than the
pH values (8.22 and 8.28) determined in reed areas. Similarly, the highest pH values (5.99) in
agriculture soils and the lowest pH values (5.24) in reed land soils were found in the study. The
pH value was determined to be 5.65 in beech and hornbeam mixed forest soils, which are
slightly acidic (Table 1). Sariyildiz and Ali (2023) determined soil pH values between 6.86 and
7.28 under ash forests and 5.50 and 6.85 under alder forests growing in Bursa-Karacabey
coastal flooded forests. The soil pH value may be low due to the dense and diverse plant species
in the reed land and the release of humic acids in the environment due to the decomposition of
plant material (Dube & Chitiga, 2011). The lower pH in soils under reed lands, forests, and
rangelands is associated with the relative increase in organic matter in these soil components.

The electrical conductivity (EC) values of the soils were not significantly affected by land use
status (P>0.05) (Table 1). When the EC values of the soils were examined, it was found that
the soils were non-saline, and the highest EC values were found in beech + hornbeam stand
(253.4 pS cm®) and reed land soils (203.64 uS cm™), while the lowest values were found in
rangeland soils (176.95 uS cm™) and agriculture soils (126 uS cm™) (Table 1). Similarly,
Sartyildiz and Ali (2023) reported low soil EC values and saline soils under ash and alder forests
growing in the coastal floodplain forests of Bursa-Karacabey.

In the soil texture triangle, agriculture soils have higher percentages of sand and lower
percentages of silt and clay compared to other land use types. However, the percentages of sand,
silt, and clay in soils were statistically significantly affected by different land uses (P<0.05).
Low percentages of sand were found in forest (69.17%), reed land (73.52%), and rangeland
(74.68%) soils (Table 1). Similar results were reported by Abbasi et al. (2017), who emphasized
that the low sand percentages in forest and grassland soils were probably due to the well-
covered vegetation that protects the soil against erosion.

CONCLUSION
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Both physical and chemical properties of the soils under four different land use types showed
remarkable differences in terms of sand, silt, and clay contents and organic matter content.
Regarding organic matter accumulation, C and N storage capacities in soils, the soils under reed
lands and forests in the research area also act as sinks. It is understood that reed land and forest
soils have high C and N concentrations, fast decomposition of plant materials, medium acid
reaction soils, and better physical conditions (soil texture) due to the high amount of organic
matter in the soils. Due to hazelnut cultivation or corn cultivation in agriculture soils,
continuous and intensive tillage activities are carried out in these areas, and some soil properties
are low. Efteni Lake wetlands or reed lands are the areas with the most crucial carbon and
nitrogen stocks that must be protected and improved.
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ABSTRACT

In this study, the production process and the parameters that trigger and affect this process will
be mentioned in order to investigate the reasons for the collapse of the buildings that collapsed
during the earthquakes in our country (Turkey). The necessity of healthy construction in
Turkey, where 92% of the area and 95% of the population are known to be under earthquake
risk, is an undeniable fact.

The construction industry is perhaps one of the most painful industries that involves the most
stages, the most work items and many parameters during production. There are certain reasons
that create these pains. Some of these reasons are examined in detail in this study. In this article,
the limitations in civil engineering undergraduate education, inspection problems during the
production of buildings, professional and technical competencies of the people and companies
producing the buildings, housing types suitable for the lifestyles of families, implementation
difficulties at the construction site are mentioned, and urbanization problems are also discussed.

Key Words: Earthquake regulations, Zoning regulations, Construction industry, Earthquake,
Building inspection law.

Ozet

Bu calismada, tilkemizde olan depremlerde yikilan yapilarin, yikilma nedenlerini arastirmak
adina, iiretim siirecinden ve bu siireci tetikleyen ve etkileyen parametrelerden bahsedilecektir.
Alan olarak %92, niifus olarak %95’inin deprem tehlikesi altinda oldugu bilinen Tiirkiye’de
saglikli yapilagsmanin gerekliligi yadsinamaz bir gercektir.

Insaat sektorii belki de en ¢ok asama, en ¢ok is kalemi ve iiretilirken bir siirii parametre iceren
sancilt sektorlerden biridir. Bu sancilar1 yaratan belirli nedenler vardir. Bu nedenlerden bazilar
bu calismada detayli bir sekilde incelenmistir. Bu yazida insaat miihendisligi lisans
egitimindeki kisithliklar, yapilarin tiretimi sirasindaki denetim sorunlari, yapilari iireten kisi ve
firmalarin mesleki ve teknik yeterlilikleri, ailelerin yasam tarzlarma uygun konut tipleri,
santiyede uygulama zorluklarina deginilmis ayrica sehirlesme sorunlart da tartisiimstir.

Anahtar Kelimeler: Deprem ydnetmeligi, Imar yonetmeligi, insaat sektorii, Deprem, Yapi
denetim kanunu.



INTRODUCTION

It is desired that each profession has its own ethical values and that an auto-control system that
provides assurance for society regarding the behavior of members of the profession emerges.
(1). There have been very important earthquakes in our country at certain times. The most
destructive of these are; (https://www.cumhuriyet.com.tr/turkiye/galeri-turkiyede-yasanan-
buyuk-depremler-ve-sonuclari)

. 1939 Erzincan earthquake; In the great earthquake of 7.9 magnitude that occurred in
Erzincan on December 27, 1939, approximately 33 thousand people lost their lives, 100
thousand people were injured and around 116 thousand buildings were destroyed.

. 1971 Bingol earthquake; In the 6.8 magnitude earthquake that hit the square in Bingol
on May 23, 1971, 878 people died, 700 people were injured, and 9 thousand 111 buildings were
damaged or destroyed.

. 1975 Diyarbakir earthquake; 2,385 people lost their lives in the 6.6 magnitude
earthquake that occurred in Lice district of Diyarbakir on September 6, 1975. 8 thousand 149
buildings were damaged and destroyed.

. 1976 Van earthquake; In the 7.5 magnitude earthquake that occurred in the Caldiran
town of Van's Muradiye district on November 24, 1976, 3 thousand 840 people lost their lives,
and 9 thousand 232 buildings were damaged.

. 1983 Erzurum earthquake; In the 6.8 magnitude earthquake that occurred in Erzurum
and its surroundings on October 30, 1983, 1151 people lost their lives and 500 people were
injured.

. 1992 Erzincan earthquake; In the 6.6 magnitude earthquake that occurred in Erzincan
on March 13, 1992, 653 people died and 8 thousand 57 buildings were damaged.

. 1999 Marmara earthquake; In the 7.4 magnitude earthquake that occurred in Kocaeli
Golciik on August 17, 1999, 17 thousand 840 people died, and 43 thousand 953 people were
injured. The Golciik earthquake, which lasted approximately 45 seconds, is known as the
"longest earthquake™ in Turkey's earthquake history after the 7.8 magnitude earthquake
centered in Kahramanmaras that occurred on February 6, 2023.

. 1999 Diizce earthquake; The 7.2 magnitude earthquake that occurred on November 12,
1999, with the epicenter in Diizce, lasted 30 seconds. In the earthquake that affected many
provinces, 894 people lost their lives and 2,679 people were injured.

. 2011 Van earthquake; 601 people lost their lives in the 7.2 magnitude earthquake that
occurred in Van's Tabanl1 district on October 23, 2011.

. 2020 Elaz1g earthquake; 44 people lost their lives and hundreds were injured in the 6.8
magnitude earthquake that occurred in Sivrice district of Elazig on January 24, 2020.

. 2020 Izmir earthquake; On October 30, 2020, 117 people lost their lives and 1034 people
were injured in the 6.6 magnitude earthquake whose epicenter was in Seferihisar district of
Izmir.

. 2023 Kahramanmaras Earthquake; The earthquake that occurred in Kahramanmaras
Elbistan district on February 6, 2023, and caused great damage and loss of life in 10 provinces
was recorded as the most destructive earthquake in the history of the country and in the world.
20 thousand 665 people lost their lives, 75 thousand 573 people were injured
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(https://www.yenisafak.com/turkiye-deprem-haritasi-son-100-yilda-olan-buyuk-depremler-
listesi-h-4506672). Figure 1 shows images from the Maras earthquakes.
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Kahramanmarag earthquake, 2023. (https:
[Iwww.indyturk.com/node/611901/haber/hatay-depremi)
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Kahramanmaras earthquake, 2023. (https://sputniknews.com.tr/20230209/uzmanlar-
depremi-yorumladi-bu-kadar-buyuk-olmasi-beklenmiyordu-1066776975.html)
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Kahramanmaras earthquake, 2023. (https://www.iha.com.tr/haber-deprem-sonrasi-
kahramanmarastan-fotograflar-1152554)

Figure 1. Images from Maras earthquakes (2023)
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DISCUSSION
The problems in the construction industry are explained below:
2.1. Problems in civil engineering education

In the civil engineering departments of world-class universities such as Munich Technical,
Oxford and Imperial College, basic engineering science is generally taught in the first two years,
and in the next two years, course curricula are arranged in the relevant branches to gain expertise
in a specific field according to the field of interest. In addition to theoretical courses, practical
courses are also created so that students can specialize in the fields they are interested in. These
application courses are mostly designed as project content courses (2). In Turkey, the civil
engineering department has been evaluated comprehensively and includes many departments
such as hydraulics, soil, structure, steel and transportation. It seems that there is not enough
time for the student to specialize in a particular field. The concept of specialization is given
during master's education. During the 4-year education period, not all courses and projects
related to these courses can be included. For this reason, it is beneficial to separate some
branches. For example, hydraulic, road, structural and ground engineering. In this case, more
application and project courses will be included in undergraduate education. Due to time
constraints, some important courses are given as elective courses. Some of those; ethics in
engineering, wooden structures, labor law, construction machinery, water supply, sewerage and
project courses related to some of these courses. Wooden structures from these lessons; Since
wood is a sustainable building material and its use is expected to increase in the coming years,
its importance has increased even more. In addition, it should be noted that countries with
advanced technology live in wooden houses with one or two floors, and even countries that do
not have an earthquake risk do not give up on wood and even use concrete to a minimum. To
give examples of these countries, North America, Canada, Norway, Sweden, Denmark,
Finland, England, Netherlands, Belgium etc. For this reason, a civil engineering graduate is
expected to be competent in making calculations related to wooden structures.

While universal studies about ethics are underway globally, and efforts are made to refine
established norms, the concept of ethics is being introduced and institutionalized in our country.
Providing a succinct definition of ethical values for engineering, it entails embodying attributes
such as professionalism, equity, egalitarianism, integrity, impartiality, accountability, human
rights, humanism, affection, reverence, tolerance, transparency, among others (3). Training
engineers with high ethical standards is a very important task. This obligation extends beyond
undergraduate education, as ethics-related courses are even required at the graduate level at
some universities.

Another situation is that it is one of the parameters that causes the student quota to decrease in
the closed departments of foundation or private universities, which are apartment buildings and
have no infrastructure, located in large provinces where most of the population lives, and in
state universities that already have infrastructures such as laboratories and workshops.

However, there are also positive developments regarding project authorship for newly
graduated civil engineers. Laws regarding the determination of work volumes in proportion to
the engineers' experience protect newly graduated engineers from major liabilities. In this law,
according to the paragraphs b, ¢, ¢ of the 6th paragraph of Article 57 in the building projects
section according to the Planned Areas Zoning Regulation (4);

b) The structural design of buildings ranging from 5 to 7 floors excluding the ground floor is
undertaken by civil engineers with a minimum of 3 years of professional experience either in
the public sector, at university departments of civil engineering, or as registered freelance
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engineers in professional chambers. These engineers must have actively participated in the
design process of at least 4 different structures totaling a minimum of 10.000 square meters, for
which building permits have been obtained, and they must substantiate their qualifications with
the necessary documentation.

c) Static project design of buildings between 8 and 15 floors, excluding the ground floor; It can
be undertaken by civil engineers who have more than 5 years of professional experience, who
are actively involved in the project design process of at least 6 different buildings with a total
area of at least 15 thousand square, at least one of which has been prepared in accordance with
paragraph (b) and has a building permit, and who certify this situation with the necessary
documents.

¢) Static project design of buildings over 15 floors excluding the ground floor; Having more
than 7 years of professional experience, being actively involved in the project design process
of at least 8 different buildings with a total area of at least 20,000 square, at least one of which
has been prepared in accordance with paragraph (c) and whose building permit has been
obtained, and who has documented this situation with the necessary documents, must be in the
department of construction or earthquake engineering. It can be undertaken by civil engineers
who have completed postgraduate education in their field.” These restrictions are very
important items for civil engineers.

2.2. Problems in construction site management

The construction site manager is the person who carries out the construction activity on behalf
of the contractor, ensures the management and management of the personnel or subcontractors,
supervises whether the necessary measures are taken to ensure occupational safety, and is
responsible for ensuring that the building is built in accordance with science and technology,
license, and project. The building contractor and the site manager assigned to represent him are
severally responsible for the defects in the construction works. (Building Inspection
Implementation Regulation, Article 9/5) (5). Employer representatives, who act on behalf of
the employer and take part in the management of the work and workplace, are considered
employers in terms of the implementation of the Occupational Health and Safety Law. (6331
Occupational Health and Safety Law Article 3/2) (6). According to these articles, the
construction site manager takes the first responsibility. Construction site managers must inform
the contractor about the deficiencies, precautions and suggestions experienced at the
construction sites. However, since the contractor is in the position of employer, the site manager
may act hesitantly. This problem must be eliminated somehow so that the site manager can act
with the awareness of his responsibilities.

Field limitations have been imposed on construction site managers, as in the case of technically
responsible engineers. This is a positive development in terms of the responsibilities taken, as
it is not possible for the site manager to be in many places at the same time. The area limitations
required for technical representatives are also limited to construction site supervisors by the
"Regulation on Amendments to the Regulation on Construction Site Supervisors”, which was
renewed in 2022. According to Article 4 of this regulation (7);

Site supervisors with the title of architect or engineer;
a) The four jobs that do not exceed 1,500 m?,
b) The three jobs that do not exceed 4,500 m?,

c¢) They can undertake two jobs that do not exceed 7,500 m*.
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The site managers of construction areas exceeding 7,500 m? or those constructed by public
institutions as public investments cannot simultaneously undertake the role of a site manager
for another project. Construction/demolition works owned by the same property owner within
the same area and undertaken by the same contractor are considered as a single project.

Another problem with construction site managers is that, according to a study, it was observed
that many technical personnel who used their diplomas through the rental method did their
duties on paper and did not actually fulfill them, and even never saw the structure (8). In this
case, it means that the construction site manager is not aware of the responsibility he has taken.
Another positive development in terms of resolving this situation is that construction site
supervisors must be experienced according to the following criteria; (According to the 10th
paragraph of Article 4 of the Regulation on Amendments to the Regulation on Construction
Site Supervisors)

e In order to be able to assume the responsibility of being a site supervisor on a job that
does not exceed 4,500 m?, the job must be completed as a site supervisor by providing
service for the entire job of at least 1,500 m?.

e In order to be the site supervisor of a job between 7,500 m? and 7,500 m?, the job must
be completed as the site supervisor by providing service for the entire job between 1,500
m? and 4,500 m?.

e In order to be the site supervisor of a job over 7,500 m?, the job must be completed as
the site supervisor by providing service for the entire job of 4,500-7,500 m2.

If it is considered that the site supervisor is concurrently managing several construction sites, it
is essential to have a construction technician on-site who can promptly assist the site supervisor
in resolving any potential issues that may arise with the structure. It may be mandatory to have
at least one construction technician present on each construction site. This approach ensures
that technical personnel are actively utilized and helps minimize potential setbacks on the
construction sites (9).

2.3. Errors in Residential Property Selection

Earthquake-prone countries should reconsider the construction of reinforced concrete and
multi-story residential buildings. One or two-storey residences with light wooden construction
would be preferred. Wooden structures, unlike reinforced concrete structures, are recyclable
and sustainable building materials. In addition, as it is known, the cement used in the production
of reinforced concrete structures is a material with high carbon emissions and pollutes the
environment, while other building material reinforcements are produced from iron ore and are
valuable.

It has many areas of use in industry and technology. It is not very rational or sustainable to use
tons of ore in a structure. In addition, it requires many parameters when constructing reinforced
concrete structures. If one of these parameters is neglected, the result may be fatal. For this
reason, reinforced concrete structures should not be preferred in areas that need to be simple to
construct, such as housing. Workmanship is also carried out under harsher conditions during
the production process of reinforced concrete structures than in wooden structures and is riskier.
In addition, the service life of reinforced concrete houses is very short, around 50 years,
compared to wood houses. Considering that people spend almost their entire lifetimes paying
off home loans, the service life of these homes, when compared to human lifespan, may not
even be sufficient for the homeowners themselves, let alone their children. Additionally, due to
the use of iron ore in steel houses, they are not sustainable for the reasons mentioned above.
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The forest industry develops as wood is used in structures. Thus, more trees will be grown and
as forest areas increase, it will contribute to oxygen production and contribute to a greener
world. In addition, as wood production increases, its economic competitiveness with cement
will increase and even become more economical.

The most suitable living conditions for families are detached houses. Because noises coming
from the upper floor, dripping sewerage or a washing machine running at midnight, or watching
TV programs at high volume can cause a very distressing process for those who go to work or
take the exam in the morning. Children should be able to run and play freely in their gardens,
and parents should be able to sit and breathe comfortably in their gardens. Those who practice
this profession should be sensitive about this issue and take measures or make suggestions that
improve people's quality of life.

In addition, the Earthquake Regulation imposes many architectural restrictions on the plans of
reinforced concrete structures. Because of the protruding beams and columns, your current
furniture that you place in your home may not fit as you expected, and since your furniture
remains idle, you may have to buy smaller furniture or furniture that fits this rigid plan. As a
result, your planned home decoration may turn into a great disappointment and financial loss.
Additionally, unlike wooden structures where you can create flexible spaces for changing
numbers of family members, you cannot change the size of the rooms in a reinforced concrete
structure. For example, you cannot combine your living room with the kitchen, or one room
with another room. However, in a one or two-storey detached house, it is possible to make
major changes in the plan, especially if the structural system is made of wood. In addition,
wooden structure systems will protect you from earthquakes because wood is a building
material that creates life triangles during earthquakes. Even though there are hurricanes and
tornadoes in America, it seems that they cannot give up on lightweight, wooden structures.
However, in such a disaster, heavier reinforced concrete structures should be preferred.

Engineering requires not only applying regulations but also being creative and visionary. The
following statement was made regarding the subject in the "Evaluation of Engineering
Education” report published in the panel sponsored by the American Society for Engineering
Education (ASEE) in 1955. “Engineering is far from static because it is essentially a creative
profession.” (1).

2.4. Urbanization problems

Before an area is opened for development, municipalities must provide services to that area. To
address infrastructure challenges comprehensively, municipalities should consider constructing
reinforced concrete boxes measuring approximately 1.60 * 1.60 meters beneath the roads. Thus,
technical personnel can easily enter and intervene in these box roads. These boxes must contain
basic service lines such as sewage, transmission lines, internet, and electricity. Thus, in case of
any problem, it should be able to be solved without any intervention on the road, without
dismantling the asphalt covered road or digging potholes. As is known, asphalt is a very
expensive building material. Every intervention on the road, that is, removing asphalt, opening
a hole, filling again, pouring asphalt again, costs of work machines and labor, as well as traffic
closure, disruptions that may occur during work, such as bursting of water pipes, breaking of
power lines, are very costly and challenging tasks in the long run. However, enlarging the cross-
sections of sewer lines, which are inadequate due to urbanization and population growth over
time, provides great convenience and economic savings by eliminating excavation work in
terms of operations. Although this investment may seem costly for municipalities when it is
first made, it is much more rational and beneficial for our country's citizens as it will pay for
itself in the short term. In addition, these new settlements that will be opened for development
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will include municipalities, recreation areas, sports fields, schools, playgrounds, kindergarden,
health centers, buildings for activities such as theatre, various artistic courses, small shopping
malls, cafe areas, tea gardens, small areas for barbers and tailors. They should provide services
such as shops, walking and cycling tracks, and provide minibus and bus stops. People should
not need to go to the city center for their smallest needs.

Article 69 in the Planned Areas Zoning Regulation states that *"Metropolitan municipalities and
provincial municipalities may prepare zoning regulations to be submitted to the Ministry for
approval, on matters other than the unchangeable provisions specified in the second paragraph,
provided that the historical and local conditions of the town are taken into consideration.” Also,
Article 8 of the Zoning Law. According to the article “Zoning Plans; It consists of the Master
Zoning Plan and the Implementation Zoning Plan (11). "If available, master and
implementation zoning plans of the places within the municipal borders are made or made to
be made by the relevant municipalities, ensuring compliance with the regional plan and
environmental plan decisions." Based on the articles, municipalities carry out their own zoning
applications. However, some wrong construction examples can set a precedent for others, and
this mistake continues. This situation, which is in the functioning of municipalities, should not
be left to the initiative of the municipalities. The current Planned Areas Zoning Regulation
should be implemented in adjacent areas without allowing municipalities to make changes. In
other words, a single regulation should be applied throughout the country without exception.
As a result of these rigid practices, unplanned urbanization, high-rise buildings, residences
without garages and gardens, vehicles parked on the road, pedestrians who cannot walk
uninterruptedly on the pavement, a more orderly lifestyle in which these irregular practices such
as high coefficient KAKS and TAKS, which differ on a provincial and district basis, will be
limited. It is anticipated that this will continue. The rules and regulations applied in urban
planning by countries with developed city plans can also be examined.

One of the most common problems is the wrong interventions made in the structure after the
settlement, sometimes made externally to the load-bearing system. To give an example, cutting
the columns. For this reason, the structures should be inspected at certain periods
(approximately 5-10 years), core samples should be taken and inspected, and the rotten
structures should be identified and decomposed. Of course, it should be taken into consideration
that this situation will cause an extra cost to the building owner, and if the building is to be
strengthened, this cost will increase even more, and the building owner will stay away from
such a process. This is an obstacle, but human health and the right to life are above all else.

Another problem is the lack of parking lots for apartment buildings. Unfortunately, today, in
many parts of Turkey, the streets are full of cars parked on the roadsides of city centers. Since
people cannot walk comfortably on the sidewalks because of cars, they risk their lives by
walking on the road. People look for parking spaces for hours to get home, and the parking
spaces they find may be far away from their homes. They have grocery bags, baby strollers, etc.
Considering the belongings, it is understood that parking lots pose a serious problem and
negatively affect the quality of life. In addition, the safety of these cars standing on the roadside
and the possibility of other moving cars hitting parked cars are other negative conditions.

2.5. Worker deaths and solution suggestions

Construction is one of the sectors with the highest number of worker deaths. It is even ahead of
the mining industry. (Table 1) (14). In our country, the highest number of deaths occur in the
construction sector. Although the risk of a construction worker in Turkey being exposed to a
work accident is lower than the average Turkish worker, the risk of death or lifelong disability
is much higher (12). Workers may refuse to take necessary precautions. In this case, if workers
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are caught by the inspector during inspections, legal sanctions should be applied to them as a
deterrent. Craftsmen who do not have a professional qualification certificate should not be
assigned to work on construction sites and inspections should be carried out. (9)(13).

Table 1. Distribution of death cases because of work accidents by sectors (14).

Sector Number of deaths

Agriculture-forest 442
Construction-road 336
Transportation 234
Municipality-general works 105
Trade-office 104

Metal 70

Mining 63

Ship-shipyard 44
Textile-leather 36
Others 205

CONCLUSION

When examining the structures demolished in previous earthquakes in our country, it becomes
evident that the primary cause of destruction is not seismic activity but rather the inadequate
construction of buildings. It is imperative for stringent oversight to be implemented during
construction, with periodic inspections conducted throughout the lifespan of the structures.

If it is deemed necessary during periodic inspections while the building is in use, it is
recommended that the structures that are found to be unstable should be strengthened and that
laws and regulations should be enacted. In this study, solutions should be developed to identify
the problems encountered in building production and inspection and to improve the relations
between the building owner, contractor, site manager and inspection organization.

It should not be forgotten that the Civil Engineering profession is a professional group that has
serious handicaps in complying with ethical values. Engineers across technical professional
groups may be powerless against unethical building owners/contractors, and in some cases, they
cannot find the power to impose sanctions on themselves. In order to correct this situation, legal
sanctions should be applied so that the contractor takes responsibility as well as authority.

Undergraduate courses should be reviewed and renewed. The authorities and responsibilities of
municipalities should be limited by laws and directives. Building owners, especially in
residences, should be encouraged to choose appropriate buildings.
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Ozet

Nar ¢ekirdegi yagi (NCY), doymamis yag asitleri, tokoferoller ve fitosteroller ile birlikte gida
sistemlerinde ¢ok degerli punisik asit (konjuge bir linolenik asit) bakimindan oldukga
zengindir. Ayrica antimikrobiyal, antioksidan, immiinomodiilator, anti-kanserojen ve lipid
metabolizmasini  diizenleme etkileri gosterdigi bilinmektedir. NCY’nin beslenme ve
fonksiyonel 6zellikleri, hayvan ve insan denemelerine konu olmasina yol agmistir. NCY nin
gida endiistrisindeki ana uygulamasi, et ve siit {irlinlerinin yag asidi profilini iyilestirmek i¢in
bir hayvan yemi ve yem katki maddesi olarak, gida ambalajina dahil edilen bir antimikrobiyal
veya besin madde zenginlestirici olarak kullanimidir. Son zamanlarda pek ¢ok farmasotik
faydasi olan bir kat1 veya sivi yag ikamesi olarak da uygulamalar bulmaktadir. Nar ¢ekirdegi
yaginin hayvan beslemede kullanimu ile ilgili aragtirmalara ihtiyag¢ vardir.

Anahtar kelimeler: Nar ¢ekirdegi yagi, hayvan besleme, punisik asit, performans

Abstract

Pomegranate seed oil (PSO) is rich in unsaturated fatty acids, tocopherols, and phytosterols, as
well as punicic acid (a conjugated linolenic acid), which is very valuable in food systems. It is
also known to have antimicrobial, antioxidant, immunomodulatory, anti-carcinogenic, and lipid
metabolism-regulating effects. The nutritional and functional properties of PSO have led it to
be subject to animal and human trials. The main application of PSO in the food industry is as
an animal feed and feed additive to improve the fatty acid profile of meat and dairy products
and as an antimicrobial or nutrient enhancer incorporated into food packaging. Recently it has
also found applications as a fat or oil substitute with many pharmaceutical benefits. There is a
need for research on the use of pomegranate seed oil in animal nutrition.

Key words: Pomegrante seed oil, animal nutrition, punicic acid, performance

Giris

Nar (Punica granatum) Punicaceae familyasindan ¢ok yillik bir bitki olup genellikle tropik ve
subtropik bolgelerde yetistirilmektedir. Nar Iran orijinli olup (2), Iran, Hindistan, Amerika,

Yakin ve Uzakdogu iilkelerinde yaygin olarak iiretilmektedir (1). Tiirkiye'de hemen hemen her
bolgede yetistirilmesine karsin 6zellikle Ege ve Akdeniz sahil seridinde ve Giliney Dogu
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Anadolu'da yaygin olarak yetistirilmektedir (3). Nar ¢ekirdegi yagi, doymamis yag asitleri,
tokoferoller ve fitosteroller ile birlikte gida sistemlerinde ¢ok degerli punisik asidin (konjuge
bir linolenik asit, nar ¢ekirdegi yagmin %78.83’{inli olusturmaktadir) ana kaynagidir. Ayrica
antimikrobiyal, antioksidan, immiinomodiilator, anti-kanserojen ve lipid metabolizmasini
diizenleme etkileri gosterdigi bilinmektedir(4). Nar ¢ekirdegi yagi, ellagic asit ve gallik asit gibi
birg¢ok polifenolik bilesik icermesi nedeniyle antioksidan ve antiinflamatuar aktiviteye sahiptir.
Piyasada bulunan NCY'lar1 genellikle soguk preslenmis yaglardir. Soguk preslenmis yaglarin
daha 1iyi bir yag asidi profiline ve diisiik peroksit degeri, yiiksek fenolik igerik ve iistiin aroma
profili gibi fizikokimyasal 6zelliklere sahip oldugu bildirilmistir(5). Nar ¢ekirdegi yaginda
doymus yag asidi olarak en yiiksek oranda palmitik asit bulundugu, bunu stearik ve arasidik
asitlerin takip ettigi bilinmektedir. Nar ¢ekirdegi yagindaki palmitik, stearik ve arasidik asit
oranlarmnin sirasiyla%3.7-16.7, %0.3-9.9 ve %0-3.9 degerleri arasinda degisim gostermektedir
(6). Bu makalede nar ¢ekirdegi yaginin hayvan besleme denemelerinde kullanimi konusunda
bilgi verilecektir.

Nar Cekirdegi Yaginin Hayvan Beslemede Kullanimi

Nar ¢ekirdegi yaginin beslenme ve fonksiyonel 6zellikleri, hayvan ve insan denemelerine
konu olmasina yol agmistir. Nar ¢ekirdegi yaginin gida endiistrisindeki ana uygulamasi, et ve
slit tiriinlerinin yag asidi profilini iyilestirmek i¢in bir hayvan yemi ve yem katki maddesi
olarak, gida ambalajina dahil edilen bir antimikrobiyal veya besin madde zenginlestirici olarak
kullanilmaktadir. Son zamanlarda pek ¢ok farmasdtik faydasi olan bir kat1 veya sivi yag
ikamesi olarak da uygulamalar bulmaktadir. Nar ¢ekirdegi yagmin hayvan yemi olarak,
ozellikle siit ve et lireten hayvanlarda uygulanmasina iligkin yakin zamanda birka¢ ¢alisma
yapilmistir. Nar ¢ekirdegi posasi veya yagmin yumurta, et ve siit gibi iriinlerde konjuge
linoleik asit (CLA) veya linolenik asit icerigini arttirdig1 bilinmektedir. Hayvan yemlerine NCY
ilavesi, mevcut beslenme modellerimizi degistirmeden daha iyi gida kalitesi i¢in hayvansal
tirevli Urtinleri zenginlestirmeye yardimci olmaktadir.

Ishalli buzagilardan izole edilen patojenik E. coli ICC 223 iizerinde siprofloksasin ile
karsilagtirildiginda nar ¢ekirdegi yaginin siganlarda in vitro ve in vivo etkisinin arastirildig bir
denemede; 400 mg/kg dozda 400 mg/kg nar ¢ekirdegi yaginin patojenik E Coli'yi inhibe ettigi
bu etkinin nardaki antibakteriyel aktiviteye sahip oldugu bilinen ikincil metabolitlerden
kaynaklandigi rapor edilmistir(7). Gevis getiren hayvanlarda konjuge linolenik asit izomerleri,
ALA'nin iskembede bakteriyel izomerlesmesinin bir sonucu olarak ortaya g¢ikar. Tohum
yaglarindaki konjuge linolenik asit izomerlerinin konsantrasyonu, siit ve gevis getiren hayvan
karkasinin yenilebilir kisimlarindaki konsantrasyondan daha yiiksektir. Nar cekirdegi yagi,
konjuge linolenik asit izomerlerinin en zengin dogal kaynaklarindan biridir. Bu nedenle,
hayvan refah1 ve fizyolojisi ilizerinde olumsuz etkiler gostermeksizin hayvansal gidalarda
konjuge linolenik asit izomer igerigini artirma amactyla bu bilesiklerin hayvan beslemede
kullanim olanaklarinin arastirilmasi 6nemlidir. Nar (Punica granatum) fermente meyve suyu ve
nar ¢ekirdegi yagi flavonoidlerinin antioksidan ve eikosanoid enzim inhibisyon 6zelliklerinin
incelendigi bir ¢alismada; Nar fermente edilmis meyve suyu ve soguk preslenmis tohum
yaginin biitillenmis hidroksianisol (BHA) ve yesil cay (Thea sinensis) antioksidan aktivitesine
yakin, kirmizi sarap (Vitis vitifera) antioksidan aktivitesinde ise onemli Glgiide daha fazla
aktiviteye sahip oldugu bildirilmistir. Bu ¢alisma sonucunda nar ¢ekirdegi yaginin potansiyel
kalp koruyucu ve anti-inflamatuar ilag olarak dahili veya harici uygulamalar i¢in dnerilebilecegi
rapor edilmistir(1). Farkli seviyelerde nar cekirdegi yaginin (%2 ve 4) Sanjabi kuzusu
rasyonlarina ilavesinin rasyonun sindirilebilirligini ve ruminal fermantasyon etkinligini
iyilestirme potansiyeline sahip oldugu bildirilmistir(8).
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Nar ¢ekirdegi yagiin %0, 0.5, 1 ve 1.5 seviyelerinde broyler rasyonlarina ilavesi gogiis eti
lipitlerinde konjuge linoleik asit izomerlerini artirarak yag asidi profilini olumlu yonde
degistirdigi rapor edilmistir(9). Nar ¢ekirdegi yagi, tavuk etinin yag asidi profilini iyilestirmek
icin kullanilabilecek bir yem katki maddesi olma potansiyeline sahiptir. Broyler rasyonlarina
%2 NCY ilavesi, karaciger kolesteroliinii 6nemli derecede etkilememistir. Nar ¢ekirdegi yagi
ile beslenen gruplarin karacigerinde O6nemli seviyede punisik asit ve rumenik asit tespit
edilmistir(10). Her iki yag asidi de konjuge linoleik asit izomerlerinden olup gidalarda olmasi
arzu edilen yag asitlerindendir. Yumurtaci tavuklarin rasyonlarinda punisik asit kaynagi olarak
kullanilan nar ¢ekirdegi yaginin yumurtalarin fizikokimyasal 6zellikleri iizerine etkilerinin
arastirildigl ¢alismada; %0.5, 1.0 ve 1.5 NCY diyete ilavesi konjuge linoleik asit bakimindan
zengin yumurta lretimine neden olmus, yumurta sarisinin rengi olumlu yonde etkilenmistir
(11). Sarmiento-Garcia, Olgun (12) erkek bildircin rasyonlarina 0, 100 ve 200 mg/kg-1
seviyesinde NCY ilavesinin performans ve et kalitesine etkilerini belirlemek amaciyla
gerceklestirdikleri calismalarinda; 100 mg/kg -1 seviyesinde NCY ilavesinin performans
parametrelerini etkilemeden, bazi et kalitesi kriterlerini iyilestirilebilecegini bildirmislerdir.
Yumurtaci bildircin rasyonlarina %1, 3 ve 5 seviyelerinde NCY ilavesi yumurta kalitesini
etkilememis, yumurta sarisi toplam konjuge linoleik asit ve n-6 yag asitlerini arttirdigi
bildirilmistir. Bildircin yemine nar c¢ekirdegi yagi ilavesi yumurtalarin fiziksel kalite
parametrelerini 6nemli dl¢lide etkilememistir. Toplam doymus yag asitleri ve ¢coklu doymamis
yag asitleri artarken, tekli doymamis yag asitleri ve toplam doymamis yag asitleri azalmistir.
Bu sonuglar, bildircin yemine nar ¢ekirdegi yagi ilavesinin yumurtadaki toplam konjuge
linoleik asit ve n-6 yag asitlerini arttirdigini agik¢a gostermistir (13). Yumurta tavugu
rasyonlarina farkli seviyelerde NCY ilavesinin performans ve yumurta kalitesi ilizerine
etkilerinin arastirildigi denemede; NCY’nin yumurta tavugu rasyonlarina ilavesinin konjuge
linolenik asit dahil olmak iizere yag asidi igerigini iyilestirme ve zenginlestirilmis bir yumurta
olusturma potansiyeli oldugu rapor edilmistir(14). Farkl diizeylerde (0, 0,5, 1 ve 1,5 mL kg—1)
nar ¢ekirdegi yaginin yumurta tavugu rasyonlarina ilavesinin performans degerleri, yumurta
kalite kriterleri, yumurta raf omrii, yumurta sarisinin bazi enzim aktiviteleri ve yag asidi
kompozisyonu arastirilmis, yemlere 1 mL kg—1 nar ¢ekirdegi yag: ilavesinin yem tiiketimini
azalttigini, yumurta agirhigini artirdigini ve yumurtanin raf dmriinii olumlu yonde etkiledigini
tespit edilmistir. Kisaca nar ¢ekirdegi yagi ilavesi raf omriinii olumlu etkilemis ve yumurta
kalitesini diisiirmeden punisik asit ve konjuge linolenik asit diizeylerini artirmustir (15).
Gharagozloo, Kheiri (16) 4 g/kg nar ¢ekirdegi yagi ile yem takviyesi yumurta tavuklarinda
tiretim oranini arttirdigini ve kan lipitlerini azaltti§in1 ayrica yumurta kalitesi iizerinde zararli
etkiler yaratmadan yumurta saris1 yag asidi profilini degistirdigini rapor etmislerdir.

Sonuc¢

Nar cekirdegi yagi doymamis yag asitleri, tokoferoller ve fitosteroller ile birlikte gida
sistemlerinde ¢ok degerli punisik asidin (konjuge bir linolenik asit) ana kaynagidir. Nar
cekirdegi yagi gida takviyesi, diyet iirlinli, kozmetik ve ilag liretiminde ve hayvan beslemede
kullanilabilmektedir. Hayvan besleme nar ¢ekirdegi yagi kullanmak mevcut beslenme
modellerimizi degistirmeden daha iyi gida kalitesi i¢in hayvansal tlirevli iirlinleri
zenginlestirmeye yardimci olma potansiyeline sahiptir. Hayvan beslemede kullanimi ve iiretimi
ile ilgili daha fazla bilimsel ¢alisma yapilmasina ihtiyag¢ vardir.
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OZET

Yagis rejimlerinde meydana gelen degisimlerin uzamsal-zamansal olarak ortaya konmasi
strdiiriilebilir tedbirlerin alinmasi agisindan 6nemlidir. Bunun i¢in yagis verilerine ihtiyag
duyulmaktadir. Geleneksel olarak yagis verileri 6l¢lim istasyonlarindan temin edilmektedir.
Ancak teknolojinin gelismesiyle birlikte dl¢iim istasyonlarindan temin edilen yagis verilerine
grid yagis verileri de eslik etmektedir. Grid yagis verileri, yagislarin hem uzamsal hem de
zamansal olarak analiz edilmelerine olanak saglamaktadir. Bu ¢alismada Canakkale ilindeki
yagis rejimi degisimi CHIRPS-2.0 grid yagis veri seti kullanilarak analiz edilmistir. Bu
analizde, referans yagis haritalar1 olarak CHIRPS-2.0 veri seti kullanilarak elde edilen Agustos
1981 ve Aralik 1981 yagis haritalar1 kullanilmistir. Calisma alanindaki yagis degisimi ise 10’ar
yillik periyotlarla belirlenmistir. Bunun i¢in fark yagis haritalar1 Agustos-1981 ve Temmuz-
1981 haritalar referans alinarak olusturulmustur. Karsilastirmada Agustos ve Aralik aylarina
ait yagis haritalarinin kullanilma sebebi, Canakkale ilinin Meteoroloji Genel Miidiirligi
tarafindan dl¢iilen uzun donemli en diisiik ve en yiiksek aylik toplam yagis miktar1 ortalamalar
Agustos ve Aralik aylarinda gézlemlenmis olmasidir. 1981 yilindan 2021 yilina kadar 10’ar
yillik periyotlarla yapilan Agustos ay1 yagis karsilastirmalarinda, yagis degisiminin cogunlukla
ilin kuzey ve kuzeydogu bolgelerinde yogunlastigl sonucuna varilmistir. Bu bolgelerin biiyiik
bir kismi tarim arazilerinden olusmaktadir. Bununla birlikte, Aralik aylarindaki degisiminde
cogunlukla Canakkale’nin giineydogu bolgelerinde yogunlasmaktadir.

Anahtar Kelimeler: Yagis, Grid Yagis Veri Seti, CHIRPS-2.0, Canakkale
Abstract

It is crucial to reveal the spatiotemporal variability of precipitation to take sustainable measures.
For this, precipitation data is required. Traditionally, precipitation data is obtained from gauge
stations. However, with the advancement of technology, gridded precipitation datasets
accompany datasets obtained from gauge stations. Gridded precipitation datasets enable
precipitation to be analyzed spatiotemporally. In this study, the variability of precipitation in
Canakkale was analyzed using the CHIRPS 2.0 gridded precipitation dataset. In this analysis,
precipitation maps of August-1981 and December-1981 by CHIRPS-2.0 in Canakkale were

78



used as reference precipitation maps. The variability in precipitation in the study area was
determined in 10-year periods. To do that, difference precipitation maps were created by
referencing August-1981 and July-1981 precipitation maps. The reason for selecting the
precipitation maps of 1981-August and 1981-December as references in the comparisons is that
the minimum long-term average of monthly precipitation and the maximum long-term average
of monthly precipitation in Canakkale are measured in August and December by the Turkish
State Meteorological Service. In comparisons of August precipitation maps from 1981 to 2021
with an interval of 10 years, it is concluded that the variability in precipitation is mostly
concentrated in the northern and northeastern regions of the province. A large part of these
regions consists of agricultural land. However, the variability of precipitation in December is
mainly concentrated in the southeastern areas of Canakkale.

Key Words: Precipitation, gridded precipitation dataset, CHIRPS-2.0, Canakkale

GIRIS
Yagis, igmesuyu temini, elektrik tiretimi ve tarimsal faaliyetler vb. alanlarda ihtiya¢ duyulan
onemli bir hidrolojik dongii 6gesidir (Ngoma vd., (2021), Banerjee vd., (2020)). Bu nedenle

yagisin uzamsal-zamansal degisiminin belirlenmesi, gelecekte ihtiya¢ duyulacak onlemlerin
alinmasinda 6nemli bir adim olacaktir.

Canakkale ili Tiirkiye’nin kuzeybatisinda yer alan ve niifus artisinin yogun olarak yasandigi bir
ildir. 2023 yili igin niifus artis hizi %28,60’tir (Canakkale Valiligi, 2024). Bu durum su
tiikketiminin artmasinda onemli bir baski olusturmaktadir. ilin igme suyu ihtiyac1 Atikhisar
Baraji, Gokgeada Zeytinli Baraji, Bayrami¢ Baraji, Tayfur Baraji, Ayvacik Baraji, Bayramdere
Barajindan saglanmaktadir. Bununla birlikte Canakkale ilinin %33’ii tarim alanidir (Canakkale
Valiligi, 2024). Bu durum tarimsal su tiikketiminin de fazla oldugunun bir isaretidir. Sulama
suyu ihtiyaci ise birgok baraj ve gdletten saglanmaktadir. Ilin yeralt: suyu potansiyeli ise toplam
olarak 56,36 hm?®/y1l’dir (Canakkale ili 2022 y1l1 Cevre Durum Raporu, 2023). ilin igme suyu
ithtiyaci, sulama suyu ihtiyact ve yeralti suyu potansiyeli yagisa baghdir. Yagis rejiminde
meydana gelecek degisimler, sadece su ihtiyacini degil ayn1 zamanda ekonomik potansiyelini
de etkilemektedir. Clinkii yagis, tarim gelirlerini de etkileyebilecek bir 6neme sahiptir.

Bu ¢alisma kapsaminda, Canakkale ilindeki yagis degisiminin uzamsal-zamansal olarak ortaya
konmas1 amaclanmistir. Bu baglamda, CHIRPS-2.0 grid yagis veri seti kullanilarak 10’ar yillik
araliklarla Temmuz ve Agustos aylarindaki yagis degisimi ortaya konmustur. Yagis rejimindeki
degisimin uzamsal-zamansal olarak ortaya konmasi1 hem yagis degiskenliginden etkilenecek
alanlarin belirlenmesi hem de gelecekte alinabilecek tedbirler agisindan 6nemlidir. Canakkale
ilinde meydana gelen yagis degiskenliginin dogru anlasilmasi yagis degiskenligine karsi
alinabilecek tedbirleri de farkli kilacaktir. Ornegin yagis olaylarmin siddeti arttikca 6zellikle
kentsel bolgelerde taskin goriilme olasiliklar: artacaktir. Ayni zamanda yagislarin istenilen
seviyelerde gerceklesmemesi durumunda da kuraklik tehdidiyle kars1 karsiya kalinacaktir.

MALZEME ve YONTEM
Calisma Alam

Calisma alani olarak segilen Canakkale ili 25° 40’-27°30" dogu boylamlar1 ve 39°27'-40°45’
kuzey enlemleri arasinda kalip Tiirkiye’nin kuzeybatisinda yer almaktadir (Canakkale ili 2022
yili Cevre Durum Raporu, 2023). Calisma alanmin il smirlart hem Avrupa hem de Asya
Kitalarinda yer alip yiiz 6l¢iimii 9737 km2’dir (Cevre, Sehircilik ve Iklim Degisikligi Bakanligs,
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2024). Calisma alan1 Figiir 1°de verilmistir. Cevre, Sehircilik ve Iklim Degisikligi Bakanlig
Meteoroloji Genel Miidiirliigiiniin 1929-2022 verilerine gére Canakkale Ilinin yillik ortalama
sicaklik degeri 15.2°C, yillik toplam yagis miktari ortalamasi 624.4 mm’dir (MGM, 2024). En
yiiksek aylik toplam yagis miktar1 ortalamasi Aralik ayi i¢in 6l¢iilmiis olup bu deger 104.9 mm
iken en diisiik aylik toplam yagis miktar: ise 10.9 mm olarak Agustos ay1 icin Ol¢iilmiistiir
(MGM, 2024).

Figiir 1. Calisma Alanu.

Veri Seti

Canakkale ilinde yagisin uzamsal-zamansal degisimini ortaya koymak amaciyla CHIRPS-2.0
(Climate Hazards center InfraRed Precipitation with Station data) grid yagis veri setinden
yararlanilmigtir. Grid yagis veri setleri, 6lglim veri setlerine bir alternatif olarak ortaya
cikmiglardir. CHIRPS-2.0 veri seti hem 6l¢iim hem de uydu verileri kullanilarak gelistirilen
yagis tahminleridir. Bu yagis tahminlerine yagis verilerinin yetersiz ve istasyonlarin seyrek
oldugu bolgelerde biiyiik ihtiyag duyulmaktadir. Bunun altinda yatan neden grid yagis
verilerinin hem uzamsal hem de zamansal degisimi ortaya koyabilmeleridir. Bu calisma
kapsaminda kullanilan aylik CHIRPS-2.0 veri seti 0.05°x0.05° ¢oziiniirliige sahiptir ve 1981
yilindan itibaren giiniimiize kadar aylik ve giinliik 6l¢ekte yagis verisi sunmaktadir (Funk vd.,
2015).

BULGULAR

Canakkale ilindeki yagis rejimi degisimini ortaya koymak i¢in 6ncelikle Canakkale ilinin aylik
toplam yagis miktarlar1 degerlendirilmistir. Meteoroloji Genel Miidiirliigiiniin uzun dénemli
verilerine gore en yiiksek aylik toplam yagis miktar1 ortalamasi Aralik ay1 i¢in olgiiliirken, en
diistik aylik toplam yagis miktar1 ortalamasina ise Agustos ay1 i¢in ulagilmistir. Bu veri 15181nda,
Canakkale ili i¢in yagis rejimindeki degiskenlige Agustos ve Aralik aylarina ait CHIRPS-2.0
yagis verileri kullanilarak ulasilmasi amaclanmistir. CHIPRS-2.0 aylik yagis verileri 1981
yilindan itibaren yagis tahminleri sunmaktadir. Bu nedenle, Canakkale ili i¢in yagis rejimindeki
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degiskenligin 1981-Agustos ve 1981-Aralik aylar1 referans alinarak bu tarihlerden itibaren
10’ar yillik aralikla ortaya konmasi hedeflenmistir. Bu baglamda, Canakkale ili i¢in CHIRPS-
2.0 veri seti kullanilarak yagis haritalar elde edilmistir. Agustos aylari i¢in elde edilen haritalar
Sekil 2°de sunulurken, Aralik aylar1 i¢in olusturulan haritalar Sekil 3’de goriilmektedir.

Sekil 2’de sunulan haritalar 1981-Agustos’dan baglayarak 10 yillik araliklarla yagisin il
genelindeki degisimini ortaya koymaktadir. Bununla birlikte, bu haritalarin sag tist koselerinde
o0 ay i¢in maksimum ve minimum yagis degerleri sunulmustur. 1981 yilinin Agustos ayina ait
yagis haritasi incelendiginde maksimum yagis degerinin 8.03 mm, minimum yagis degerinin
ise 2.69 mm oldugu goriilmektedir. 1981-Agustos i¢cin minimum yagis degerlerinin ilin
giineybat1 bolgelerinde, maksimum yagis degerlerinin ise ilin kuzeydogu bdlgelerinde
goriildiigii sdylenebilir. 1991 yilinin Agustos ayina ait yagis haritasi incelendiginde maksimum
ve minimum yagis degerlerinde artis oldugu goriilmektedir. Bununla birlikte, maksimum
yagiglarin goriildiigli alanlarinda arttigi sonucuna varilmaktadir. Sekil 2°de sunulan yagis
haritalar1 igerisinde yagis degerlerindeki en belirgin artis 2001 yilinin Agustos ayinda
goriilmektedir. 2001-Agustos yagis haritast i¢in maksimum yagis degeri 17.20 mm iken
minimum yagis degeri 4.38 mm’dir. Bu degerler, agustos aylarina ait diger yagis haritalariyla
kiyaslandiginda en yiliksek degerlerdir. 2011 yilinin Agustos ayina ait haritaya bakildiginda
maksimum ve minimum yagis degerlerinin bir dnceki yagis haritasina kiyasla diistiigii aciktir.
Minimum ve maksimum yagis degerlerindeki diisiisle birlikte maksimum yagis degerlerinin
goriildiigli alanlarda da azalma s6z konusudur. Agustos ayina ait son yagis haritas1 2021 yili
icin elde edilmistir. Bir Onceki yagis haritasina kiyasla belirgin farkliliklarin olmadig:
goriilmektedir.

Sekil 3’te sunulan yagis haritalar1 ise Canakkale ilindeki yagis degiskenligini Aralik ay1 icin
1981-Aralik’dan itibaren 10 yillik araliklarla ortaya koymaktadir. 1981 yilinin Aralik ayindaki
maksimum ve minimum yagis degerleri sirastyla 304.37 mm ve 126.72 mm’dir. Aralik ay1 i¢in
elde edilen diger yagis haritalariyla kiyaslandiginda en yiiksek yagis degeri 1981-Aralik ayinda
goriilmektedir. 1991 yilmin Aralik aymna ait haritaya bakildiginda ise yagis degerlerinde
belirgin bir diisiis gozlemlenmektedir. Yagis degerlerindeki bu diisiis neredeyse tiim Canakkale
ilini kapsamaktadir. 2001-Aralik haritasinda ise yagis degerleri yine artmistir. Bu yagis haritasi
1981-Aralik yagis haritasiyla kiyaslandiginda minimum yagis degerinin kiyaslanan haritaya
gore daha yliksek oldugu soylenebilir. Ancak maksimum yagis degerlerinin gorildiigii bolgeler
farklihik gostermektedir. 2001-Aralik i¢in maksimum yagis degerleri calisma alaninin
giineybat1 bolgeleri ile Gokgeada’da goriilmektedir. 2011 yilinin Aralik ayinda ise bir dnceki
yagis haritasina kiyasla yagis degerlerinde diisiis meydana gelmistir. Yagis degerlerindeki
benzer dislis, 2011-Aralik 1ile 2021-Aralik yagis haritalann karsilastirildiginda da
gozlemlenmektedir. Sekil 3’te sunulan 5 yagis haritasi igerisinde en diisiik yagis degerlerinin
1991 yilinin Aralik ayinda goriildiigii soylenebilir.

Bir sonraki asamada 10 yillik periyotlarla yagis rejimlerindeki degisimi ortaya koymak
amaciyla yagis farki haritalar1 olusturulmustur (Sekil 4). Agustos ve Aralik aylar1 i¢in elde
edilen yagis farki haritalarinda referans yagis haritalar1 Agustos ay1 i¢in 1981-Agustos, Aralik
ay1 i¢in ise 1981-Aralik se¢ilmistir.

Sekil 4’te yagis farki haritalar1 goriilmektedir. Yagis farki haritalar elde edilirken, Agustos
aylar1 icin 1981-Agustos haritasi, Aralik aylari i¢in ise 1981-Aralik haritas: referans alinarak
10’ar yillik periyotlarla yagis farki haritalar1 elde edilmistir.
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Figiir 2. 1981, 1991, 2001, 2011 ve 2021 Yillarmin Agustos Aylarina Ait Aylik Yagis Haritalart.
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83



25°30" 26° 26°30'

27

27°30'
Yagis Farki (mm)
+2.98

40°30'

40°

;

’,- +0.88

39°30'

Agustos 1991-Agustos 1981

26° 26°30' 27° 27°30'

Yagis Farki (mm)
+9.17

40°30'

40°

+1.12

39°30'

Yadis Farki (mm)
+3.19

40°30'

40°

-0.12

39°30"

Adustos 2011-Adustos 1981

27°30'
Yagis Farki (mm)
+6.09

40°30'

400

-0.48
5 * Adustos 2021-Agustos 1981
26° 26°30' 2 27°30'
01530 60 90 120
Kilometre

25°30'

26°30'

27° 27°30'
Yadis Farki (mm)

-241.69

40°30'

40°

-71.55

39°30'

Aralik-1991-Aralik 1981

25°30'
Yagis Farki (mm)
+97.87

40°30

400

-103.59

39°30'

25°30' 26°30" 279

26°

27°30'
Yagis Farki (mm)
-181.99

40°30'

400

+55.10

39°30'

Aralik 2011—Ara|nk 1981

26° 26°30" 27° 27°30'

26° 272 27°30'

26°30'

Yadis Farki (mm)
-217.40

40°

+47.59

39°30'

Aralik-2021-Aralk 1981
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Ormegin Agustos 2021-Agustos 1981 haritasi elde edilirken Agustos 2021 yilindaki yagis
degerleri, Agustos 1981 yilindaki yagis degerlerinden ¢ikartilmistir. Boylelikle Agustos 2021-
Agustos 1981 yagis farki haritasi olusturulmustur. Sekil 4’te sunulan haritalardaki mor bolgeler,
referans yagis haritasiyla olan yagis farklarinin ytiksek oldugu bolgeleri, agik mavi bolgeler ise
yagis farklarinin diisiik oldugu bolgeleri ortaya koymaktadir. Boylelikle yagis farklarinin hem
uzamsal hem de zamansal degiskenligi de ortaya konmustur. Agustos 1991-Agustos 1981 yagis
farki haritasi incelendiginde maksimum ve minimum yagis farki degerlerinin sirasiyla +2.98
mm ve +0.88 mm oldugu goriilmektedir. Bu harita i¢in yagis farkinin yiiksek oldugu bolgelerin
Canakkale ilinin kuzey ve kuzeydogu bolgeleri oldugu sdylenebilir. Agustos 2001-Agustos
1981 yagis farki haritasi incelendiginde yagis farklarinin arttigi goriilmektedir. Agustos 2001
ile Agustos 1981 arasindaki maksimum yagis farki +9.17 mm’dir. Yagis farkinin maksimum
oldugu bolgeler ise daha ¢ok kuzey ve kuzeydogu bolgeleriyle sinirlanmistir. Agustos 2011 ile
Agustos 1981 arasindaki fark haritasina bakildiginda incelenen bir dnceki haritaya gére yagis
farklarinin azaldig1 goriilmektedir. Agustos ay1 i¢in sunulan son fark yagis haritasi Agustos
2021-Agustos 1981 haritasidir. Agustos 2021 ile Agustos 1981 arasindaki maksimum yagis
farki +6.09 mm’dir. Ancak maksimum yagis farklarinin goriildiigii ve mor ile belirtilen kuzey
ve kuzeydogudaki alanlarin azaldigi goriilmektedir. Meteoroloji Genel Miidiirliigiiniin uzun
donemli verilerine gore Canakkale ilinin Agustos ay1 aylik toplam yagis miktar1 ortalamasi 10.9
mm’dir (MGM, 2024). Agustos ayilarindaki yagis miktarlarinin diisiik olmasi, Agustos aylari
icin elde edilen yagis farki haritalarindaki degerlerinde diisiikk olmasina neden olmaktadir.
Aralik aylarindaki degisimleri ortaya koyan yagis haritalar1 da Sekil 4’te goriilmektedir. Aralik
1981 ile Aralik 2001 arasindaki yagis farki haritasi incelendiginde maksimum ve minimum
yagis farklarinin -241.69 mm ve -71.55 mm oldugu sdylenebilir. Yagis farkinin negatif olarak
ifade edilmesi 1981-Aralik’taki yagis degerlerinin 2001-Aralik’taki yilindaki yagis
degerlerinden yiiksek oldugunu belirtmektedir. Bu haritadaki yagis farklarinin yiiksek oldugu
bolgeler Canakkale ilinin giineydogu boélgeleridir. Aralik 2001 ile Aralik 1981°e ait fark
haritasinda ise maksimum yagis farklarimin goriildiigii alanlarin ilin kuzeybati bolgelerine
kaydig1 gozlemlenmektedir. Aralik 2011-Aralik 1981 haritast maksimum yagis farklarinin yine
Canakkale ilinin giineydogu bolgelerine kaydigini ifade etmektedir. Bu harita i¢in maksimum
yagis farki -181.99 mm’dir. Bu durum maksimum yagis farkinin gézlemlendigi bolgelerde,
1981 Aralik’taki yagis degerlerinin 2011 Aralik’taki yagis degerlerine gore daha yiiksek
oldugunu ifade etmektedir. Sekil 4’te sunulan son yagis farki haritas1 Aralik 2021-Aralik
1981°dir. Bu haritada, maksimum yags farki degeri -217.40 mm’dir. Ancak Aralik ay1 farklar
icin sunulan degerler diger haritalarla kiyaslandiginda, bu haritada maksimum yagis farklarinin
gozlemlendigi alanlarin daha genis oldugu goriilmektedir. Yine Meteoroloji Genel
Midiirliigiiniin uzun dénemli verilerine gére Canakkale ilinin Aralik ayina ait aylik toplam
yagis miktari ortalamasi 105.5 mm’dir (MGM,2024). Bu durum Aralik aylari igin olusturulan
yagis farki haritalarindaki maksimum yagis farki degerlerinin de Agustos aylari i¢in elde edilen
haritalardaki farklardan oldukg¢a yiliksek goriilmesine neden olmaktadir. Bununla birlikte,
Agustos aylarinda maksimum yagis farklar1 cogunlukla ilin kuzey ve kuzeydogu bolgelerinde
goriiliirken, Agustos aylar1 i¢cin maksimum yagis farklar1 c¢ogunlukla ilin glineydogu
bolgelerinde goriilmektedir.
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SONUCLAR

Bu calisma kapsaminda, Canakkale ilindeki yagislarin degiskenligi hem uzamsal hem de
zamansal olarak degerlendirilmistir. Bu amacgla CHIRPS-2.0 ayhik grid yagis verileri
kullanilmistir. Canakkale ili i¢in yagis rejimindeki degisimi ortaya koymak amaciyla 1981-
Agustos ile 1981-Aralik aylarindan itibaren 10’ar yillik periyotlarla yagis farki haritalar1 elde
edilmistir. Elde edilen sonuglar agagida maddeler halinde sunulmustur.

1. Agustos aylarindaki degisimler incelendiginde, yagis farklarinin belirgin olarak
gozlemlendigi bolgelerin, Canakkale ilinin kuzey ve kuzeydogu bdlgeleri oldugu
goriilmektedir. ilin kuzey ve kuzeydogu bolgelerinde ¢cogunlukla ormanlik alanlar ile
tarim arazileri bulunmaktadir. Bu durumun tarim gelirleri {izerine etkisi s6z konusu
olacaktir.

2. Aralik aylarindaki yagisin il genelindeki uzamsa!-zamansal degisimi ise ¢ogunlukla ilin
giineydogu bolgelerinde meydana gelmistir. Ilin giineydogu bolgeleri ¢ogunlukla
ormanlik alanlardan olusmaktadir.

3. 1981-2021 yillar1 arasindaki degisim dikkate alinan yagis haritalar1 lizerinden analiz
edildiginde yagis rejimlerinde diizenli bir artis ya da azalma trendini ortaya
koymamaktadir. Ayn1 durum minimum ve maksimum yagis degerleri agisindan da
gecerlidir.
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Sozlii Sunum/Oral Presentation
Evde Diyaliz Tedavisi

Dialysis Treatment at Home

Ogr. Gor. Dr. Duygu AKBAS UYSAL
ORCID: 0000-0002-7076-9339
Lzmir Kavram Meslek Yiiksekokulu, Diyaliz Programu, Izmir, Tiirkiye
OZET

Son donem bobrek hastaligr kalict ve geri doniisii olmayan bir hastaliktir ve renal replasman
tedavisi olmadan oliimciildiir. Hastalara ti¢ farkli renal replasman tedavisi uygulanmaktadir
bunlar;hemodiyaliz, bobrek transplantasyonu ve periton diyalizidir.Bobrek hastalarina
uygulana ii¢ tip hemodiyaliz bulunmaktadir, diyaliz merkezinde geleneksel hemodiyaliz
(haftada 2-4 kez uygulanan),Diyaliz merkezinde gece uygulanan hemodiyaliz ve ev
hemodiyalizi. Diyalizde gecen dort saate hazirlik, yol gibi ilave zaman kayiplar1 ve diyaliz
tedavisi sonrasinda uzun siire devam eden bitkinlik, yorgunluk hastalarin sosyal yasantisini
bozmakta ve yasam kalitesini diigiirmektedir. Ayn1i zamanda hastanenin veya diyaliz
merkezinin belirledigi plan ¢ergevesinde tedavi plani uygulanmasi hastalarda rol kaybina neden
olmaktadir. Biitiin bu siiregler ev diyalizinin gerekliligini giindeme getirmektedir. Evde
uygulanan diyaliz;ev hemodiyalizi ve ev periton diyalizi olarak hastanin durumuna gore
planlanmaktadir. Evde periton diyalizi, hastanin kendi evinde, hasta veya yardimcisi tarafindan
uygulanan periton diyalizi tedavisidir. Iki farkli yontem kullanilarak yapilabilir: Siirekli ayaktan
periton diyalizi (SAPD) ve Otomatik periton diyalizi ya da aletli periton diyalizi (APD). SAPD,
siirekli uygulanan bir periton diyalizi tedavisi seklidir. APD, Diyalizat degisimlerinin yapilmasi
icin bir aletin kullanildig: tlim periton diyaliz tiplerini tanimlayan genis kapsamli bir terimdir.
Ev hemodiyalizi, hastanin kendi evinde, hasta veya yardimcisi tarafindan uygulanan
hemodiyaliz tedavisidir. Evde hemodiyaliz tedavisi birgok avantaj ve olumlu klinik sonuglara
ragmen yeterince yaygin degildir. Evde hemodiyalizin yayginlagsmasini engelleyen hasta ve
bakim verenlerle ilgili bir ¢ok faktor bulunmaktadir.

Anahtar Kelimeler: evde diyaliz,hemsirelik bakimi,bobrek yetmezligi

Abstract

End-stage kidney disease is a permanent and irreversible condition, and without renal
replacement therapy, it is lethal. There are three different renal replacement therapies applied
to patients: hemodialysis, kidney transplantation, and peritoneal dialysis. There are three types
of hemodialysis for kidney patients: traditional hemodialysis performed at a dialysis center
(applied 2-4 times a week), nocturnal hemodialysis performed at a dialysis center at night, and
home hemodialysis. Additional time losses such as preparation for the four-hour dialysis
session, travel, and prolonged fatigue and weakness after dialysis disrupt patients' social lives
and reduce their quality of life. Moreover, implementing a treatment plan within the framework
determined by the hospital or dialysis center leads to a loss of autonomy in patients. All these
processes bring up the necessity of home dialysis. Home dialysis is planned according to the
patient's condition as either home hemodialysis or home peritoneal dialysis. Home peritoneal
dialysis is a peritoneal dialysis treatment applied by the patient or their caregiver at their own
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home. It can be performed using two different methods: Continuous Ambulatory Peritoneal
Dialysis (CAPD) and Automated Peritoneal Dialysis (APD). CAPD is a form of peritoneal
dialysis therapy that is continuously applied. APD is a comprehensive term that describes all
types of peritoneal dialysis where a machine is used for dialysate exchanges. Home
hemodialysis is a hemodialysis treatment applied by the patient or their caregiver at their own
home. Despite its many advantages and positive clinical outcomes, home hemodialysis is not
widespread enough. There are many factors related to patients and caregivers that hinder the
widespread adoption of home hemodialysis.

Keywords: home dialysis, nursing care, kidney failure

GIRIS

Son donem bobrek hastaligi (SDBY) olan hastalarda eslik eden hastalik yiikii yiiksektir. Diinaya
genelinde en yaygin renal replasman tedavisi (RRT) geleneksel, haftada ti¢ kez, merkezde
hemodiyalizdir (KKH). Evde diyaliz yontemleri (periton diyalizi (PD) ve ev hemodiyalizi
(HHD)) nispeten az kullanilmaktadir, ancak ev ortaminda RRT daha yiiksek yasam kalitesi,

daha yiiksek hasta memnuniyeti ve daha bir¢ok sey sunmaktadir. KKH'ye kiyasla daha iyi
sagkalimi da i¢eren klinik avantajlar sumaktadir(1-3) .

Bu klinik avantajlar ve daha fazla maliyet etkinligi, evde diyaliz programlarinin
genisletilmesini birgok saglik hizmeti saglayicisi igin bir zorunluluk haline getirmistir(1-3).

Diyalizde gecen dort saate hazirlik, yol gibi ilave zaman kayiplari ve diyaliz tedavisi sonrasinda
uzun siire devam eden bitkinlik, yorgunluk hastalarin sosyal yasantisin1 bozmakta ve yasam
kalitesini diisiirmektedir. Ayn1 zamanda hastanenin veya diyaliz merkezinin belirledigi plan
cergevesinde tedavi planit uygulanmasi hastalarda rol kaybmna neden olmaktadir. Biitiin bu
stirecler ev diyalizinin gerekliligini giindeme getirmektedir. Evde uygulanan diyaliz;ev
hemodiyalizi ve ev periton diyalizi olarak hastanin durumuna gére planlanmaktadir. Evde
periton diyalizi, hastanin kendi evinde, hasta veya yardimcisi tarafindan uygulanan periton
diyalizi tedavisidir. Iki farkli yéntem kullanilarak yapilabilir: Siirekli ayaktan periton diyalizi
(SAPD) ve Otomatik periton diyalizi ya da aletli periton diyalizi (APD). SAPD, siirekli
uygulanan bir periton diyalizi tedavisi seklidir. APD, Diyalizat degisimlerinin yapilmasi i¢in
bir aletin kullanildig: tiim periton diyaliz tiplerini tanimlayan genis kapsamli bir terimdir(1-3).

Ev hemodiyalizi, hastanin kendi evinde, hasta veya yardimcisi tarafindan uygulanan
hemodiyaliz tedavisidir. Evde hemodiyaliz tedavisi bir¢ok avantaj ve olumlu klinik sonuglara
ragmen yeterince yaygin degildir. Evde hemodiyalizin yayginlasmasini engelleyen hasta ve
bakim verenlerle ilgili bir ¢ok faktdr bulunmaktadir. 2000’in ilk yillarinda, diyaliz
teknolojisindeki gelismelere ragmen haftada 3 giin 4 saat diyaliz ile: hastalarin yasam siiresi
ve kalitesinde belirgin bir iyilesme olmadigi, hastalarin pek ¢ok ila¢ kullanmaya devam etmek
zorunda kaldigi, kendilerini iyi, saglikli hissetmedikleri ortaya ¢ikmis.Uzun diyaliz tedavisi
uygulayan tilkelerde hastalarin kendilerini iyi,saglikli hissettikleri goriilmiistiir(2-5).

Ev hemodiyalizi ilk kez 1960’larda; Ingiltere, Amerika ve Japonya’da baslamistir. 1970 —
1980’11 yillarda olduk¢a yaygin kullanilmistir.1971 yilinda Amerika’daki hemodiyaliz
hastalarinin %42.8°1 evde hemodiyaliz uygulamaktaydi.

Ulkemizde 08.05.2005°de resmi gazetede yayimlanan yonetmelikte ev hemodiyalizi diyaliz
yontemlerinden birisi olarak tanimlanmistir. 24.04.2007°de saglik bakanligi ev hemodiyalizi
genelgesini yayinlamistir(2-5).
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2019 USRD raporuna goe: 2017 yilinda son donem bdbrek hastaligi olanlarin 62.7’si
hemodiyaliz; %7.1‘1 periton diyaliz tedavisi almis; %29.9’unun ise bobrek nakli
gerceklesmistir. Hemodiyaliz ile tedavi hastalarin %981 diyaliz merkezinde tedavi edilirken %
2’si ev diyalizini kullanmistir. Hemodiyalizde yasl ve diyabetik popiilasyonun artmasi,ozel
diyaliz merkezlerinin sayisinin hizla artmasi,hastalarin tedavide primer sorumluluk almama
istegi,periton diyaliz tedavilerinin programa katilmasi ve nefroloji uzmanlarinin konuya uzak
ve ilgisiz kalmalari gibi nedenler ev hemodiyaliz sayilarinin diismesine neden olmustur(5-7).

Neler Yapilabilir?

Hastalarin kendi kendine kaniilasyon ya da komplikasyon gelismesi gibi endiselerini gidermek
icin kaniilasyon egitimi ve uygulamalarin bir hemsirenin gozetiminde yapilmasi ya da hastanin
ev ortaminda gézlenmesi Onerilebilir

Hasta ve bakim verenler tibbi, sosyal ve psikolojik olarak ev hemodiyalizi alaninda uzman bir
ekip tarafindan desteklenmeli

Olumsuz tutum ve algilar hastalarin seciminde ve egitiminde géz oniinde bulundurulmali
Egitim kalitesinin artirilmasi,

Hastanin egitime katiliminin saglanmasi ve ilgisinin ¢ekilmesi,

Hastanin anlama/ kavrama yeteneginin dikkate alinmasi,

Egitim i¢in yeterli siire verilmesi,

Egitimde tedavi segeneklerinin tartisiimas: gerekli,

Saglik profesyonellerinin egitim programlarinda ev hemodiyalizi yer almali, bu alanda
uzmanlagmanin saglanmasi ve potansiyel avantajlar hakkinda egitim verilmesi 6nemlidir(7-9).

SONUC

Diyaliz hemsireleri herhangi bir evde diyaliz programinin basarisinda ¢ok 6nemli bir rol
oynamaktadir. Evde diyaliz hemsireleri, ev ziyaretlerinin yani sira bakimin siirekliligi ve egitim
sliresinin uzun olmasi da dikkate alindiginda hasta ile derin baglar kurabilmektedir. Hastalar
genellikle mesai saatleri disinda veya hafta sonlar1 doktor muayenehanesine ulasmak zorunda
kalan hastalara kiyasla, c¢agri telefonu araciligiyla ev diyaliz ekibine 7/24 erisebilirler.
Hemsireler, ekip tarafindan belirlenen temel bakim standartlarini takip ederken, her ev hastasi
icin egitim, 0gretim ve bakimlarii bireysellestirir. Hangi hastanin gece boyunca 10 saatlik
tedavi fikrine kars1 ¢cikacagini, kimin son dolum hacmini artirmak yerine 6glen degisimini tercih
edecegini veya kimde demans gelistigini ve gegici bakima ihtiya¢ duyabilecegini genellikle
bilmektedirler. Hemsireler hastalar1 yakindan takip ettikleri i¢in 6nemli karar alma siireglerine
dahil olmalidir. Ayrica beslenme uzmanlar1 ve sosyal hizmet uzmanlari, hasta bakimini
desteklemek, sonuglar iyilestirmek ve bakima ve SDBY'li hastalarin bakimi i¢in gereken
hizmetlere yeterli erisimi saglamak agisindan hayati éneme sahiptir.Ev hemodiyalizinin
gelecegi i¢in hasta izleminde interdisipliner ekip yaklagimi ve ev ziyaretleri i¢in yeterli personel
bulundurulmalidir (9-11).
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Kronik bobrek hastaligi (KBH); Ulusal Bobrek Vakfi-Bobrek Hastaligi Sonuglar Kalite
Girisimi (NFK-DOQI) tanimlama sisteminde bobrege ait bozukluk olmaksizin glomeriil
filtrasyon hizi (GFH)’nin 3 aydan uzun bir siirede 60 ml/ dk/1,73m2’den diisiik olmas1 veya
GFH’nda azalma olsun olmasin bobrekte 3 aydan uzun siiren yapisal ve islevsel bozukluk
olarak tanimlanmaktadir Kronik bobrek hastaliginin tedavisinde amag; bobrek islevlerini ve
viicudun dengesini olabildigince uzun siire devam ettirebilmektir. ilag tedavisi, beslenme
tedavisi, hastanin yapabilecegi Olciide fiziksel aktivite planit uygulanmalidir. Konservatif
yontemler ile bobrek islevlerinin siirdiiriilemedigi hastalarda diyaliz ve transplantasyon
tedavisinin uygulanmasi gerekmektedir ve tedavi segenekleri hasta ile goriisiilmelidir. Diyaliz
yontemleri, bobrek yetmezIligi hastalari i¢in zorlu ve sosyal hayati olumsuz etkileyen bir siire¢
olmakla birlikte, bu hastalara uzun yillar hayatta kalma sansi da tanir. Bobrek nakli her zaman
daha {istiin bir tedavi secenegi olarak kabul edilse de organ bagisinin ¢ok diisiik oldugu
ilkemizde nakil sansi bulamayan hastalar diyaliz sayesinde ¢ok uzun yillar yasamlarini
stirdiirebilir. Diyaliz tedavisi,bobreklerin islev bozuklugu nedeniyle atilamayan artik iiriinlerin ve
stvinin viicuttan atilimini saglamak amaciyla yapilan tedavi yontemidir. Diyaliz uygulamasi ilk
kez 1940l yillarda basariyla kullanilmis ve 1970'li yillardan itibaren bobrek yetmezliginin
standart tedavisi haline gelmistir. O zamandan bu yana milyonlarca hastaya bu tedavilerden
fayda saglandi. Diyaliz yontemleri olarak kullanilan periton diyalizi ve hemodiyalizin avantaj
ve dezavantalar1 bulunmaktadir. Tiim diyaliz tiirleri esit derecede etkilidir, ancak hasanin tibbi
durum ve kisisel tercihlerine gore bir tedavi yaklagimi planlanmaktadir.

Anahtar Kelimeler: Kronik bobrek hastaligi, hemsirelik bakimi,diyaliz
Abstract

Chronic Kidney Disease (CKD) is defined as a structural or functional abnormality of the
kidney, with or without a decrease in glomerular filtration rate (GFR) to less than 60
ml/min/1.73m2 for more than three months, according to the National Kidney Foundation-
Kidney Disease Outcomes Quality Initiative (NKF-KDOQI) classification system. The aim of
treating chronic kidney disease is to maintain kidney function and body balance for as long as
possible. This involves medication therapy, dietary management, and implementing a physical
activity plan to the extent feasible for the patient. In cases where conservative methods fail to
sustain kidney function, dialysis and transplantation are necessary, and treatment options should
be discussed with the patient. Dialysis methods, while challenging and negatively impacting
social life for patients with renal failure, also offer them a chance of survival for many years.
Although kidney transplantation is generally considered a superior treatment option, in our
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country where organ donation rates are very low, patients who cannot find a transplant
opportunity can sustain their lives for many years through dialysis. Dialysis treatment is a
method used to remove waste products and excess fluid from the body due to kidney
dysfunction. Dialysis was first successfully used in the 1940s and has become the standard
treatment for kidney failure since the 1970s. Since then, millions of patients have benefited
from these treatments. Peritoneal dialysis and hemodialysis have their own advantages and
disadvantages as dialysis methods. All dialysis types are equally effective, but a treatment
approach is planned based on the patient's medical condition and personal preferences..

Key Words: Chronic Kidney Diseases, care nursing, dialysis

GIRIS

Kronik bobrek hastaligi (KBH), nedene bakilmaksizin 3 ay veya daha uzun siire devam eden,
bobrek hasarinin varligi veya tahmini glomertiler filtrasyon hizinin (eGFR) 60 ml/dak/1,73
mt2'den diislik olmasi olarak tanimlanir. [1] Bu, bobrek fonksiyonunun ilerleyici bir kaybidir
ve sonugta bobrek replasman tedavisine (diyaliz veya transplantasyon) ihtiya¢ duyulmasina
neden olur. Bobrek hasari, goriintiileme ¢alismalar1 veya bobrek biyopsisi ile ortaya ¢ikan
patolojik anormallikleri, idrar sedimentindeki anormallikleri veya idrar albliimin atilim

oranlarindaki artis1 ifade eder. 2012 KDIGO CKD smiflandirmasi, KBH'nin nedeni hakkinda
ayrintilar 6nerir ve glomertiler filtrasyon hizina dayali olarak 6 kategoride siniflandirir(1-3).

(Gl'den G5'e ve G3, 3a ve 3b'ye boliinmiistiir). Aynt zamanda ti¢ albliminiiri seviyesine (Al,
A2 ve A3) dayanan evrelemeyi de igermektedir; KBH'nin her agamasi idrar albiimin-kreatinin
oranina gore (mg/gm) veya (mg/mmol) cinsinden alt kategorilere ayrilmaktadir(3-5).

6 evre sunlar1 icermektedir;

e Gl:1,73 m2 ve iizeri i¢in GFR 90 ml/dak

e G2: GFR 60 ila 89 ml/dak/1,73 m2

o G3a: GFR 45 ila 59 ml/dak/1,73 m2

e G3b: GFR 30 ila 44 ml/dak/1,73 m2

e G4: GFR 1,73 m2 basina 15 ila 29 ml/dak

e G5: GFR 1,73 m2 basina 15 ml/dk'dan az veya diyalizle tedavi
Albliminiirinin {i¢ seviyesi albiimin-kreatinin oranini (ACR) icermektedir;

e Al: ACR 30 mg/gm'den az (3,4 mg/mmol‘den az)

e« A2: ACR 30 ila 299 mg/gm (3,4 ila 34 mg/mmol)

e A3: ACR 300 mg/gm'den biiyiik (34 mg/mmol'den biiyiik).

KBH'"in gelismis siiflandirmasi, azalmis bobrek fonksiyonu ve artmis albliminiiri ile ilgili
prognostik gostergelerin belirlenmesinde faydali olmustur. Bununla birlikte, siniflandirma
sistemlerinin kullaniminin bir dezavantaji, 6zellikle yaslilarda KBH'nin olasi agir1 tanisidir(5-
7).

KBH'nin nedenleri kiiresel olarak degisiklik gostermektedir ve KBH'ye ve sonugta son donem
bobrek hastaligina (ESRD) neden olan en yaygin birincil hastaliklar asagidaki gibidir.

« Tip 2 diyabet (%30 ila %50)
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Tip 1 diyabet (%3,9)

Hipertansiyon (%27,2)

Birincil glomertilonefrit (%8,2)

Kronik Tubulointerstisyel nefrit (%3,6)
Kalitsal veya kistik hastaliklar (%3,1)

Ikincil glomeriilonefrit veya vaskiilit (%2,1)

Erken ve orta dereceli KBH'nin asemptomatik dogasi nedeniyle KBH'nin ger¢ek
insidansii ve prevalansini belirlemek zordur. Genel popiilasyonda KBH prevalansi
%10 ila %14 civarindadir. Benzer sekilde albiiminiiri (mikroalbliminiiri veya A2) ve
GFR'nin 60 ml/dk/1,73 mt2'den diisiik olmas1 da sirasiyla %7 ve %3 ila %5 oraninda
prevalansa sahiptir. Bobrek Hastaligi Sonuglar1 Kalite Girisimi (KDOQI), kronikligin
ve KBH'nin etiketlenmesi i¢in hastalarin 3 aylik bir siire boyunca ii¢ kez test edilmesi
ve 3 sonuctan 2'sinin siirekli olarak pozitif ¢ikmasi gerektigini zorunlu kilar(5-7).
Cogunlukla yiiksek riskli bireyleri hedef alan tarama diinya ¢apinda
uygulanmaktadir. KDOQI kilavuzlari, Hipertansiyon, Diabetes Mellitus ve 65 yasin
iizerindeki bireyleri i¢eren yliksek riskli popiilasyonlarin taranmasini 6nermektedir. Bu,
idrar tahlili, idrar albiimin-kreatinin oran1 (ACR), serum kreatinin 6l¢iimii ve GFR'nin
tercihen kronik bobrek hastaligi epidemiyolojisi isbirligi (CKD-EPI) denklemiyle
tahmin edilmesini igermelidir. Kronik bdbrek hastaliginin tedavisinde amag; bobrek
islevlerini ve viicudun dengesini olabildigince uzun siire devam ettirebilmektir. ilag
tedavisi, beslenme tedavisi, hastanin yapabilecegi Olgiide fiziksel aktivite plani
uygulanmalidir. Konservatif — yontemler ile bobrek islevlerinin siirdiiriilemedigi
hastalarda diyaliz ve transplantasyon tedavisinin uygulanmasi gerekmektedir ve tedavi
secenekleri hasta ile goriigiilmelidir. Diyaliz yontemleri, bobrek yetmezligi hastalar1 i¢in
zorlu ve sosyal hayat1 olumsuz etkileyen bir siire¢ olmakla birlikte, bu hastalara uzun
yillar hayatta kalma sans1 da tanir. Bobrek nakli her zaman daha istiin bir tedavi
secenegi olarak kabul edilse de organ bagisinin ¢ok diisiik oldugu tilkemizde nakil sans1
bulamayan hastalar diyaliz sayesinde ¢ok uzun yillar yasamlarinm stirdiirebilir. Diyaliz
tedavisi,bobreklerin islev bozuklugu nedeniyle atilamayan artik lriinlerin ve sivinin
vilcuttan atilimini saglamak amaciyla yapilan tedavi yontemidir. Periton Diyalizi;
hastanin periton bosluguna belli araliklarla diyaliz sivis1 verip toksik ve metabolik
diriinlerin bu siviya gecip elektrolit dengesinin saglanmasi icin bir siire beklettikten
sonra sonra geri alinmasi ilkesine dayanan bir yontemdir. Periton diyalizi avantajlari(7-
10):

Vaskiiler erisim gerektirmemesi

Kanla bulasan hastaliklardan korunabilme

Antikoagiilasyon gerektirmemesi

Yavas ve siirekli UF ile daha az siv1 birikimi

Rezidiiel renal fonksiyonlarin daha uzun siire korunmasi

Daha iyi kan basinci kontrolii saglanir

Hastanin kendisi tarafindan da uygulanmakta ve hasta kendini daha iyi hissetmektedir
Hasta egitimi basit ve kisa siirelidir

Bir diyaliz merkezine baglilik gerekmemektedir

Daha 6zgiir diyet ve yasam kalitesi sunmasidir.
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Periton diyalizi dezavantajlar ise:

* Peritonit ataklar

* Diyalizatla protein kaybi olabilir

» Diyalizattan glukoz emilimi nedeni ile obezite riskinde artis goriilebilir

* Diyaliz soliisyonlarinin periton zarinda yol actig1 fonksiyonel ve yapisal degisiklikler
nedeniyle teknik kullanim siire diisiikligii yasanabilir(10-12).

Sonu¢

Kronik bobrek hastaliginin ilerlemesi fark edildiginde hastaya gesitli renal replasman tedavisi
secenekleri sunulmalidir,hemsire hekim hasta isbirligi ¢inde en uygun tedaviye karar
vermelidir. Hemsire bu  siiregte hastayr  bilgilendirmeli ve hastaya danismanlik
yapmalidir.Bunun yaninda bdbrek replasman tedavisine basvurmamaya karar veren tiim
hastalar i¢in son donem bobrek yetmezliginin konservatif tedavisi de Dbir
secenektir. Konservatif bakim semptomlarin yonetimini, ileri bakim planlamasini ve uygun
palyatif bakimm saglanmasimi igermektedir,hastalar palyatif bakim konusunda da
bilgilendirilmelidirler (12-14).
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OZET

Insan zihni, beynin iist diizey siireclerini (diisiinme, algilama, karar verme, vs.) kapsayan bir
yaptya sahiptir. Dil ise bu zihinsel islevlerin sekillenmesinde ve yorumlanmasinda énemli bir
rol oynar. Dilin &zellikle anlamsal ¢oziimlenmesi gercekligin bir modelini kullanmay1
gerektirir. insan zihni tarafindan yaratilan en genel model ontolojilerdir. Ontolojiler dogalari
geregi biiyiik olmalarindan dolayi, hata ve eksiklikler barindirma potansiyeli tagirlar. Bu da
ontolojilerin, bilgisayar ortaminda bigimsel bir dil kullanarak olusturulmalarini gerektirir. Bu
baglamda, Bi¢imsel Kavram Analizi Kurami (FCA) ¢ergevesinde olusturulan tematik latis
modelleri, Tiirkge igin bir ontoloji olarak ele alinabilir. Yapay zeka teknolojileri ile birlikte
olusturulan bu modeller iizerinden web ortaminda Tiirk¢e’nin sézdizimsel, bigimbilimsel ve
anlamsal analizlerini sunan bir sozliiksel kaynak elde edilebilir. Boylece dil ile Tiirkge sozliiksel
kaynak arasinda bir iliski saglanir. Bu iliski, dil ile ontoloji arasindaki bagi da kurmus olur. Bu
sozliiksel kaynak ile istenilen Tirkce sozciik tirlerinin siiflandirilmast yapilarak geviri
sistemlerine 6nemli bir kaynak yaratilirken, Tiirk¢e'nin anlamsal ¢oziimlenmesine de katki
saglanir. Bu anlamda olusturulmasi planlanan bu sozliiksel kaynak i¢in ilk agama; belirlenen
Tiirk¢e derlemde sozciiklerin bilgi tabanini olusturmayi saglayacak olan isaretlemedir.

Anahtar Kelimeler: Bicimsel Kavram Analizi, Anlam, Isaretleme
Abstract

The human mind has a structure that includes high level processes (thinking, sensing, making
decisions etc.) of the brain. Language, in the other hand, plays a crucial role in shaping and
interpreting these mind processes. In particular, semantic analysis of language requires the
usage of a model of reality. The most common model that the human mind creates is ontologies.
Due to their large nature, ontologies have potential to host errors and deficiencies. Therefore,
ontologies are required to be created in computerized environment with using a formal
language. In this context, thematic lattice models that are created in the frame of Formal
Concept Analysis Theory (FCA) could be addressed as an ontology for Turkish language.
Through these models that are formed with Artificial Intelligence, a lexical source including
syntactic, morphologic and semantic analysis of Turkish language could be achieved in the web
environment. Thus, a connection would be established between the language and Turkish
lexical source. This connection would also create the bond between language and ontology.
Through this lexical source, a significant source for translation systems would be created by
classification of desired Turkish word types, as well as contributing the semantic analysis of
Turkish language. In this sense, the first stage for establishing this planned lexical source is the
annotations that will provide the establishment of the determined Turkish corpus’ data base.
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INTRODUCTION

Language plays a fundamental role in shaping and interpreting the mind’s processes because
objects and facts are transformed into semantic contexts by being perceived from language (1,
2, 3). Analyzing the nature, acquisition and development of language is actually analyzing the
human mind. In this sense, the linguistic studies, whether they are natural language processing
or computational linguistic studies, that has been done in recent years are towards to
comprehension of formal structure and content of human mind. The most common model that
human mind creates is ontologies. Therefore, a connection between ontologies and language
must be created, thus it requires language to execute sense generating processes mathematically
in human mind (4, 5).

In order to establish this mathematical fundament, it is a necessity to use models of reality based
on ontology. Ontologies are basic infrastructures for semantic displays (6, 7). Due to their large
nature, these basic structures host error and deficiencies when they are created by human effort.
Besides, an ontology that is created in such way would be hard to utilize in fields of application
(8). Therefore, models of reality that are created based on ontologies should be prepared in a
computerized environment with a formal manner (9). Lexical sources that are achieved through
these prepared models constitute a source for computerized linguistic applications, such as
mechanical translating, find-retrieve data in-text, text summarization, sign language translation
systems and speech recognition (10).

In this sense, lexical sources that are created for English in the electronic environment, such as
WordNet (11, 12) and FrameNet (13, 14, 15, 16, 17), are established in order to determine the
semantic equivalences of all the semantic elements of the words in the language that are
included in their structures. Even though these lexical sources attempt to pave a connection
between SUMO (Suggested Upper Merged Ontology), LF, OMEGA, CYC, DOLCE
(Descriptive Ontology for Linguistic and Cognitive Engineering) ontologies and language, it
could be seen that they cannot achieve the adequate performance (11, 18, 19, 20, 21, 22). As it
is mentioned before, if there is a searching for semantic structures that are independent of
language’s relativity, ontologies should be taken into account even more because of the fact
that ontologies are the form of human mind’s projection of reality (23).

The purpose of this study is to create Turkish language’s lexical source by mathematically
displaying the semantic analysis of language with thematic role lattice in the electronic
environment. In this lexical source that will be created, first step would be the classification of
action words or verbs with algorithms of artificial intelligence. In this purpose, the first thing
to do would be to create a data base of words that are related to action in sentences forming the
corpus through the way of annotation.

In this context, the second part of the study includes the definition of thematic roles in the
framework of language’s relation with meaning, formal and thematic ontologies and knowledge
of literature regarding to thematic role lattices. In the third part, the annotations that has been
made on the web interface are mentioned. Lastly, the ultimate conclusions are explained in the
fourth part.
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In this section, the required fundamental components for Turkish language’s semantical
analysis are explained.

Thematic Roles

In linguistic studies, it is described that the term of thematic role is the semantic relation that is
created between noun phrase and verb of a sentence. In other words, it is an interface between
the language’s syntax and its meaning (24, 25, 26).

Below is the list of certain conventional thematic roles that are used in this study (27).
THEME- That is moving or being in one place

AGENT - That is starting an action, doing

PATIENT- That is affected by an action

SOURCE- The starting point of an action

GOAL- That is what the movement is directed towards

LOCATION- The place of a something that it is at

PATH- The road which an entity moves on

EXPERIENCER- That is feeling, sensing and realizing an event

INSTRUMENT- That is used for the purpose of executing an action

Formal Ontologies

In general sense, models of reality that execute language’s semantical analysis mathematically
are called formal ontology. Ontologies refer to the descriptions of concepts and their relations
with one another in a domain (28). They are large due to their natures. They host errors when
created by human hand, thus they should be organized in a computerized environment.
Therefore, it requires them to be formal. Creating a mathematical model with the way of
utilizing FCA theory would be followed (29).

FCA is a data analysis theory that describes the conceptual structure between datasets. It is the
mathematical theory of concepts. In other words, it is a conceptual hierarchy. It consists of
concept properties given in a formal context and the objects that carry these properties. These
objects and properties are the same special conditions that are commonly shared in all ontology
types (30, 31).

In this hierarchy, all concepts are listed in relation of sub concept — meta concept. The dataset
listed with this way is called as concept lattice. This concept lattice is displayed as a diagram.
In particular, the objects or concepts that form the language are placed in this diagram,
connected in the form of lines from the meta concept to the sub concept, representing a node.
In this study, the objects in the developed sample concept lattice are described as John (j), Fino
(f) and Tivity (t), on the other hand the specifications are described as ANIMATE, SMART,
TWO-LEGGED and FURRY. The graphical display is provided in Figure 1 (32).
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Figure 1. A domain — specific ontology.
As like linguists suggest, the relation between ontologies and language has been one of the most
significant topics for natural language processing in recent years. Gruber (33) defined ontology
as a formal, explicit specification of conceptualization. Conceptualization is defined as
describing all objects in the ontology in terms of a finite set of logical items (34). In this sense,
the ontologies used by objects that form a discourse are significant sources of expressions’

conceptual contents (33, 35). In particular, these structures that are formed with thematic roles
are used like a model in semantic technologies and in glossaries.

Thematic Ontologies

Thematic roles are the grammatically relevant roles played by the participants of a situation.
The term of thematic relations appears in the ontologies that are formed with these roles.
Thematic relations are described as semantic links of linguistic relations that are achieved with
being coded by morphological and syntactic positions of the language’s objects. In context of
semantic structures, the content part of this relation has been started to being developed by
Jackendoff. In Jackendoff’s theory (36), the meaning is organized within tiers that are
independent from one another but also being in interaction with one another. Each tier
contributes to understanding or conceptualization with their different specifications. Jackendoff
identifiers two semantic tiers where thematic roles are organized: thematic tier and action tier.
On the other hand, structural lattices that enable modelling within an organization that is
provided through FCA theory are being formed in this two fundamental tier. Furthermore,
thematic roles create the corner stones of these tiers.

Types of Thematic Roles in Lattices

The thematic roles in the lattices that are executed in this study are divided into two sub-groups.

{
{LOCATION, SOURCE, GOAL, PATH}, {THEME, AGENT, PATIENT, INSTRUMENT}

¥

As it could be understood here that the grouping is executed respectively as locative roles and
figural roles.

Locative roles are placed in the thematic tier and figural roles are placed in the action tier.
Thematic Lattice Models

Based on the information provided above, advanced concept lattices that thematic roles are used
could be created. In the example no. (1), this can easily be seen on the Turkish sentence and on
its equivalent English sentence.
(1) a. David Alice-e Istanbul-dan kitap gonderdi.
David book Alice-Dative istanbul-Ablative send PAST
b. David sent a book to Alice from Istanbul.
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As a result of the syntactic/morphological and semantic annotations that are made on this
sentence; while kitap/book carries THEME role as it shows its existence throughout the all
action, Istanbul/Istanbul points out its SOURCE thematic role. Moreover, while David and
Alice words respectively carry SOURCE and GOAL roles, it is perceived that they also carry
the roles of AGENT and PATIENT. In fact, when it is thought that a word should carry only
one role within a sentence, ambiguity would be also eliminated when the positions of the
elements belonging to sentence no. (1) in the thematic tier and action tier layers are separated
with the developed lattice diagram in Figure 2.

{ location }

{10cation, goal }
{a}

{Iotation, goal, fig }

{10cation, source}

{o] 1}

{ location, source, fig}
-

{p} {a}

{1}

{ location, source, goal, fig}
»

{1
Figure 2. Attachment points between two tiers.

In the Figure 2, letters of D, A, | respectively represent David, Alice and Istanbul words. David
and Alice are placed in the action tier that is displayed with blue color, while Istanbul is placed
in the thematic tier that is displayed with black color.

MATERIAL & METHOD

Alongside with this study in which annotations are made, in the section of other studies that
will be made towards to classification of Turkish action words, a microservice based
architecture will be utilized for language processing and classification. The diagram belonging
to the architecture is provided in Figure 3. In the study, usage of an extensive dataset is required
for the classification of Turkish action words. This dataset is planned to be acquired from a
story corpus that consists of 500 sentences and which belongs to Anton CHEHOV.
Syntactic/morphologic and semantic annotations of the words belonging to 50 sentences
forming this corpus has been made through the monolithic program which is created via
utilizing C# programming language and .Net7 framework. These annotations have been
executed in the web interface that is designed in the PHP located in the client section of the
architectural structure in Figure 3.
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Figure 3. Developed structure by utilizing microservice architecture that belongs to the whole
study.

The required data structure for these annotations is displayed in Figure 4.
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Figure 4. The required data structure for the annotations in the study.

The data structure model in Figure 4 is generated as class structure in UML (Unified Modelling
Language).

The interfaces where syntactic/morphological and semantic annotations of Turkish sentences
belonging to the corpus are made on the web environment are shown in figure 5, figure 6, figure
7 and figure 8. The Turkish web page for the annotations can be accessed on Google Chrome
at http://213.128.65.102:280/en/. The data obtained from the annotations can be accessed in
MongoDB via the
mongodb://development_admin:developmentPasswOrd! @213.128.65.102:23018/ connection
string.
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TurkishNet

Corpuses / Add New Corpus

Add New Corpus

Corpus Name
CEHOV PARCA2

Corpus Text
Ama olanlar en qok zavalli kanepelere, koltuklara, halilara oldu. Degerli konuk bekleniyor diye yemedikleri sopa kalmadi. Glvercinlerim pat pat seslerini duydukga Urkiip goklere
yiikseldiler. Novostroyevka‘dan ilgenin tek terzisi Spiridon ¢agrildi. Spiridon terzi kithginda efendilere bile giysi dikme ctiretinde bulunurdu. Aslinda agzina icki komaz, yetenekli,
hamarat bir adamdi, ama hayal giict, sanat anlayisi yoklugundan &tiirt diktikleri pek bir ise yaramazdi. Kugkuculugu bozardi adamcagizin biitlin isini. Yaptiklarinin yeterince modaya
uymadig disiincesi, bir diktigini beg kez sékmesine, iki dirhem bir ¢ekirdek giyinenleri incelemek lizere kente yaya gidip gelmesine neden olur; gene de karikatiiristlerin bile giysi
bozuntusu diye alay edecegi tiirden seylerin dikilip sirtimiza gecirilmesini 6nleyemezdi. Bizler son derece dar pantolonlarla dolagir, ceketlerin kisaligindan dolayr geng kizlarin
karsisina glkmaktan utanirdik. Iste bu Spiridon usta benim uzun uzun él¢iimi aldi. Once diklemesine, sonra yanlamasina glgtiibigti; sanki beni cemberler icine koymaya niyeti vardi.
Aldigi &lctleri kalin bir kursun kalemle deftere yazdi, ticgen biciminde bir siirdi isaret giziktirdi. Benimle isi bitince dgretmenim Yegor Alekseyevig Pobedinski’ye qullandi. Degerli
Sgretmenim dyle bir yas dénemindeydi ki, insanlar o cagda biyik birakmaya, giyim-kusamlarina blyiik bir 6zen gésterirler. O nedenle terzinin saldinisi karsisinda 6gretmenimin
duydugu kutsj\l korkuyu bir goziintizin dniine getirin! Yegor Alekseyevig basini arkaya atmak, ters Y gibi bacaklarini iki yana agmak, ikide bir kollarini indirip indirip kaldirmak
zorunda kaldi

Cancel Save

Figure 5. Corpus addition interface.

TurkishNet

Corpuses

Corpuses
GEHOV PARGA1

Tegmen karist olan annem Klavdiya Arhipovna 1870 yilinin nisan baslarinda dayim miistesar ivan Arhipo

Do smcicMorptelogc Amoiaion TS Dale

Figure 6. Interface where annotation types are displayed.

Select Element

Subject

Verb

Object (Whom, What)
Annotation Indirect Object (To Whom, In Whom, From Whom, To Where, In Where, From Where, To What, In What, From What}><
Adverbial (How, When, How Much, Why)
Prepositional Phrase (With What, For What, With Whom, For Whom)

Selected Words (6) Root and Suffixeg Interjection
Tegmen, karisi, alan, annem, Klavdiya, Arhipovna Select 2 Word for Root and Suffixes Select Zlement for Word Group
] v 5 v
Arhipovna Subject
Enter the root of the word and its sufffixes from the Root and Sufffix Processing section
for each word. Root Word
Write the sufffixes separated by a comma () i Suffixes S
o W Arhipovna =

Figure 7. Syntactic/morphological annotation interface.
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Annotation

Experiencer
Instrument

Selected Words (4) Root and Suffixes Processes

1870, yilinin, nisan, baglarinda Select a Word for Root and Suffixes Select Role for Word Group
baslarinda Select Role

oot of the word and its sufffixes from the Root and Sufffix Processing section

Enter
or e rd. Root Word Suffixes Save
Write the sufffixes separated by a comma (). bas lar,;,n,da 2]

Figure 8. Semantic (thematic) annotation interface.

CONCLUSIONS

In this study, syntactical/ morphological and semantical annotations of the words belonging to
50 sentences of a corpus that consists of 500 Turkish sentences has been made through thematic
lattice models. Thus, the data base of words related to action in sentences has been created. In
these annotations, there is a hieratical structure on which the FCA method has been utilized. On
the other hand, thematic roles are the corner stones of this structure. For instance, the true
meaning of the word lstanbul’dan is reached through the SOURCE locative thematic role of
the word Istanbul 'dan by automatically determining the word Istanbul as a noun type and the
suffix -dan as the -den form of the noun. In the next study, the classification of action words or
verbs will be made through the achieved dataset by completing the annotations of the words
belonging to the 500 sentences. ClassificationIindexService and PredictionService sections in
Figure 3 will be put into practice by utilizing natural language processing libraries on machine
learning algorithms through Python programming language. Thus, a part of Turkish lexical
source which would be available for development in the digital environment will be created. In
addition, this dataset which is achieved through the annotations could be used as a source in
Turkish content-based applications, software, interlanguage translation systems and Turkish
sign language translation systems.
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OZET

Y oksulluk, tiim Diinya’da artan bir hizla devam etmekte, kiiresellesme, ekonomik krizler, gog,
iklim degisiklikleri, salginlar gibi var olan sorunlara yenilerinin eklenmesi ile de goriiniimii ve
cesitliligi giderek artan bir sosyal sorun olarak giindeme gelmektedir. Yoksul bireylerin
sorunlariin ¢6zliimii ve ihtiyaclarinin karsilanmasinda kurumsal hizmet mekanizmalar1 ve
sundugu hizmetler 6nemli bir yerde durmaktadir. Gilinlimiizde yoksullara yonelik kapsamli ve
stirekli hizmet sunumundaki aktorlerin basinda kamu sektorii bulunmaktadir. Bununla birlikte
yoksul gruplarin en yoksulu olarak nitelendirilen kadin yoksullarin ise kendi sorun ve ihtiyaglari
temelindeki program ve hizmetlere ulagmalari ayr1 bir Onem, ihtisas ve yapilanma
gerektirmektedir. Kadin yoksullara sunulacak sosyal yardim hizmetlerinin biitiinciil, kapsayici,
giiclendirme temelli, koruyucu ve 6nleyici hizmetlerin birlikte sunuldugu bir ¢ergevede olmasi
onem arz etmektedir. Yoksul kadinlarin sorunlari iginde bulunduklar: sartlara gore degismekle
birlikte go¢, bulundugu cevreye uyum, erken yasta evlilik, istihdam, egitim, ¢ocuk, ekonomik
bagimlilik gibi konular ¢ergevesinde farklilagsmaktadir. Bu nedenle de 6zellikle kadin yoksullar
ozelinde hem koruyucu hem Onleyici diizeydeki calismalarin birlikte yiiriitiilebilecegi,
giiclendirme temelli bir anlayisla olusturulmus kurumsal hizmet mekanizmalarina ihtiyag
duyuldugu degerlendirilmektedir. Buradan hareketle bu calismada yoksul kadinlarin
ihtiyaclarindan yola ¢ikarak kamu diizeyinde hizmet veren Sosyal Yardim Merkezleri modeli
tiim yoksullara hizmet veren, ancak kadin yoksullara yonelik ihtisaslagtirilmis, koruyucu ve
onleyici diizeydeki hizmet ve programlari da igeren kurumsal bir yap1 olarak sunulmaktadir.
Sosyal Yardim Merkezlerinin idari ve mesleki yapilanma siireci ile sunulmasi planlanan
hizmetlere iligkin bilgilere yer verilmektedir.

Anahtar Kelimeler: Kadin yoksullugu, kurumsal hizmetler, model 6nerisi

1 Bu galisma ilk yazarin, Prof. Dr. Vedat ISIKHAN damismanligindaki Hacettepe Universitesi Sosyal Bilimler
Enstitiisii Sosyal Hizmet Doktora Programinda tamamladigi tezin bir kismindan iiretilmistir.
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Abstract

Poverty continues at an increasing rate all over the world, and it has become a social problem
that is increasing in appearance and diversity with the addition of new problems such as
globalization, economic crises, migration, climate change and pandemics. Institutional service
mechanisms and the services they provide have an important place in solving the problems and
meeting the needs of poor individuals. Today, the public sector is the leading actor in the
provision of comprehensive and continuous services to the poor. However, access to programs
and services based on their own problems and needs by the poorest of the poor groups, the
women poor, requires special attention, expertise and structuring. It is important that the social
assistance services to be provided to poor women are holistic, inclusive, empowerment-based,
protective and preventive services together. Poor women's problems vary according to the
conditions they live in, and are differentiated within the framework of issues such as migration,
adaptation to their environment, early marriage, employment, education, children, and
economic dependency. For this reason, it is assessed that there is a need for institutional service
mechanisms created with an empowerment-based approach where both preventive and
protective activities can be carried out together, especially in the case of women poor. Based
on the needs of poor women, this study presents the model of Social Assistance Centers, which
provide services at the public level, as an institutional structure that serves all the poor but also
includes specialized, protective and preventive services and programs for poor women.
Information about the administrative and professional structuring process of the Social
Assistance Centers and the services planned to be provided are included.

Key Words: Women's poverty, Institutional Services, Model Proposal

GIRIS

Yoksulluk, tiim Diinya’da artan bir hizla devam etmekte, kiiresellesme, ekonomik krizler, goc,
iklim degisiklikleri, salginlar gibi var olan sorunlara yenilerinin eklenmesi ile de goriiniimii ve
cesitliligi giderek artan bir sosyal sorun olarak giindeme gelmektedir. Yoksul bireylerin
sorunlariin ¢6zliimii ve ihtiyaclarinin karsilanmasinda kurumsal hizmet mekanizmalar1 ve
sundugu hizmetler 6nemli bir yerde durmaktadir. Gilinlimiizde yoksullara yonelik kapsamli ve
stirekli hizmet sunumundaki aktorlerin basinda ise kamu sektorii bulunmaktadir.

Bununla birlikte yoksullarin en yoksulu olarak bilinen kadin yoksullar ise, farklilagan ihtiyag
ve sorunlari ile ele alinmak durumundadir.

Kadin yoksullugu, diinya ¢apinda milyonlarca kadin etkileyen karmasik ve ¢ok yonlii bir
sorundur. Kadin yoksullugu, yetersiz kaynaklara sahip iilkelerde daha ¢ok goriilen ve kadinlari
temel ihtiyaglariyla birlikte saglik, egitim, istihdam gibi hizmetlere erisimde zorlayan yaygin
bir konudur (1)

Erkekler de yoksullukla karsi karsiya olsa da kadinlarin yoksulluk deneyimleri, maruz
kaldiklar1 toplumsal cinsiyet esitsizlikleri nedeniyle farklilasan bir goriiniim sergilemektedir.
Esit olmayan licret, egitim ve saglik hizmetlerine erisim eksikligi ve {icretsiz bakim islerinin
yiikii, ekonomik bagimlilik, erken yasta ve zorla evlilik, gibi faktorler, kadinlar arasinda
yoksullugun erkeklere kiyasla daha yaygin oldugunu gosteren yoksullugun kadinlagmasina
onemli ol¢giide katkida bulunmaktadir (2)
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Kadin Yoksullugu

Kadin yoksullugu, kadinlarin yoksulluk nedeniyle farklilagan ihtiyaglariyla giindeme gelen bir
kavram olmustur. Yoksullarin en yoksulu olarak bilinen kadin yoksullugu yalnizca gelismemis
ya da gelismekte olan iilkelerde degil, gelismekte olan iilkelerde de 6nemli sosyal sorunlarin
basindadir. Kadinlar toplumsal cinsiyet esitsizligine dayali olarak toplumdaki bazi hak ve
firsatlardan esit sekilde yararlanamamakta, c¢ogu zaman dezavantajli bir konumda
bulunmaktadirlar. Cogu zaman egitim, saglik, iicret, istihdam, kararlara katilim vb. bir¢ok
alanda erkeklerle esit firsatlara sahip olamamakta, cogu zamansa onlarin gerisinde kalmaktadir.

Kadin yoksullugunun nedenleri, esitsizligi olusturan ve siirdiiren toplumsal normlar ve yapiyla
ilgili olup ilgili faktorlerden bazilart sunlardir:

Toplumsal Cinsiyete Dayali Ucret Farkliligr; Kadin haklarindaki pek ¢ok gelismeye ragmen,
toplumsal cinsiyete dayali ticret farklilig: kiiresel olarak devam etmektedir. Kadinlar ortalama
olarak aynm is i¢in erkeklerden daha az fcret almaktadir. Bu farklilik ekonomik
bagimsizliklarini kisitlamakta ve yoksulluk risklerini artirmaktadir.

Egitim Esitsizlikleri: Birgok bolgede kiz ¢ocuklar1 erkek ¢ocuklarina kiyasla egitim firsatlarina
kisith bir sekilde ulasabilmektedir. Bu durum, kadinlar arasinda okuryazarlik oraninin
diismesine ve yiiksek licretli islerde daha az yer almalarina yol agmaktadir.

Ucretsiz Bakim Isi: Kadinlar genellikle cocuk bakimi, yasli bakimi ve ev isleri gibi iicretsiz
bakim islerinden sorumludur. S6z konusu tiicretsiz emek, kadinlarin kayitl isgiicline katilma
veya yiiksek 6grenim gérme zamanlarini ve firsatlarini kisitlamaktadir.

Saglik Hizmetlerine Erisim: Kadinlarin lireme sagligina yonelik ihtiyaglari, 6zel tibbi bakim ve
kaynak gerektirmekte olup, kadinlar bu kaynaklara kolaylikla ulasamamakta veya bu kaynaklar
karsilanmamaktadir. Ayrica, toplumsal normlar ve ayrimcilik saglik hizmetlerine erisimlerini
daha da kisith bir hale getirebilmektedir.

Siddet ve Ayrimcilik: Cinsiyete dayali siddet ve ayrimeilik, kadinlari ekonomik ve sosyal olarak
etkilemekte ve kadinlari yoksulluga itebilmektedir. Siddetin oldugu bir ortam kadinlarin
barinma, istihdam ve egitim firsatlarina erigim imkanlarini azaltabilir (3), (4), (5)

Kadin Yoksulluguyla Miicadelede Kurumsal Hizmet Onerisi: Sosyal Yardim Merkezleri
Modeli

Kadin yoksullugu sadece bir kadin sorunu degildir. Toplumlarin ve uluslarin gelisimini ve
refahini etkileyen toplumsal bir sorundur. Bu sorunun ele alinmasi daha esitlik¢i ve adil bir
diinya olusturmak i¢in kamunun ve ilgili diger taraflarin ortak cabalarini gerektirmektedir (6),

(")

Bu cercevede Ozellikle de kadinlarin yoksulluk nedeniyle farklilagan ihtiyaglarina yonelik
kurumsal hizmet mekanizmalarinin 6nemli bir yerde durdugu diisiiniilmektedir.

Ulkemizde yoksullara ydnelik sosyal yardim hizmetleri Aile ve Sosyal Hizmetler Bakanlig1 ve
ilgili kuruluslar1 tarafindan saglanmaktadir. En yaygin sosyal yardimlar ise Sosyal
Yardimlagsma ve Dayanigma Vakiflar1 tarafindan verilmektedir. Sosyal Yardimlasma ve
Dayanisma Vakiflari, 3294 sayili Sosyal Yardimlasma ve Dayanigsmayr Tesvik Kanunu
hiikiimleri kapsaminda her il ve ilgede bulunmaktadir. Halihazirda iilke genelinde 1.003 Sosyal
Yardimlagma ve Dayanigsma Vakfi bulunmaktadir. (8)
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Sosyal Yardimlasma ve Dayanisma Vakiflarinin verdigi sosyal yardim hizmetlerine daha
yakindan bakildiginda ise yardimlarin miktar olarak diisiik, yoksullarin ihtiya¢larini karsilama
anlaminda yetersiz ve giiglendirme temelli olmadig1 goriilmektedir. Yalnizca ayni ve nakdi
sosyal yardim yapmakla simirli bir anlayis, yoksullarin gii¢lendirilmeleri anlaminda yeterli
olmayacaktir.

Bu kapsamda bu ¢alismada Aile ve Sosyal Hizmetler Bakanliginin sosyal yardim hizmetleri
kurumsal hizmet yapilanmasina yonelik bir model Onerisi sunulmaktadir. Sosyal Yardim
Merkezi olarak adlandirilan s6z konusu yapilanmanin Aile ve Sosyal Hizmetler Bakanligi
Sosyal Yardimlar Genel Midiirliigiine bagli ayr1 bir kurulug olarak tim illerde faaliyet
gostermesi distiniilmiistiir. Boylece tiim il ve ilgelerde bulunan Sosyal Yardimlasma ve
Dayanigsma Vakiflar1 hizmetlerine alternatif bir mekanizma olarak ele alinabilir.

Sosyal Yardim Merkezleri modeli ile hem koruyucu hem onleyici hizmetlerin birlikte
sunulmasi, sosyal hizmetin mikro, mezzo ve makro diizeydeki genelci yaklasimi ¢ercevesinde
basta kadin yoksullar olmak iizere tiim yoksul bireylere yonelik kapsamli ve biitiinciil bir yapida
olmasi 6nerilmektedir. Ote yandan Sosyal Yardim Merkezlerinde hak temeline dayali,
giiclendirme yaklasimi kapsaminda, bulundugu bolgenin birincil ihtiyag ve sorunlar1 dahilinde
hizmet vermesi beklenmektedir.
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<
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VALILIK
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Hizmetler il
Midurlagi

Sosyal Yardim
Merkezi Mudiirltgii

* Siddete Ugrama Durumunu
Degerlendirme, Siddet Varsa SONiIM’e
Yonlendirme ve Takip

* Ucretsiz Gocuk Kuliibii ve Kreg
Hizmetlerine Yonlendirme

* Gocugun okul rehberlik birimiyle
koordinasyon

* Etiit, oyun odasi ve kiitiiphane

* Cesitli kaynaklardan burs
saglanmasina yonelik caligmalar

Basvuru ve . istihdam o
Uygulama Birimi Kadin Destek Birimi ) o Proje Birimi
Yonlendirme Birimi
* Bagvuru Alma, * Yardim Alan/Almayan tiim yoksul *is ve Meslek * Proje,
Dosya Olugturma, kadinlara hizmet Danigmanhg: Aragtirma,
Sisteme Kayit * Birey ve Grup Galigmalari * ISKUR Kayd Raporlama
* Degerlendirme * Ihtiyag Duyulan Hizmetleri Belirleme * Ise Yerlesme Durumunu * Kurum,
* Miidahale Plani * Kiiltiirel Faaliyetler Takip Kurulug ve
Olusturma * Yagam Becerileri STK’larla
* jzleme * Ihtiyag Duyulan Konularda Egitimler isbirligi

Figiir 1. Sosyal Yardim Merkezi Kurumsal Hizmet Modeli (8)

Figiir 1.’de de gosterildigi iizere Sosyal Yardim Merkezi Modeli Aile ve Sosyal Hizmetler
Bakanligt Sosyal Yardimlar Genel Miidirliigiine baglh miistakil bir kurulus olarak
diistinlilmiistiir. S6z konusu Merkezler kamu yapilanmas tasra teskilati icinde Valiliklere bagl
Aile ve Sosyal Hizmetler Il Miidiirliikleri biinyesinde hizmet sunacaktir. Sosyal Yardim
Merkezlerinin dort ayri birimi bulunmakta olup, bu birimler Basvuru ve Uygulama Birimi,
Kadin Destek Birimi, istihdama Yénlendirme Birimi ve Proje Birimi olarak diisiiniilmiistiir.

Bagvuru ve Uygulama Birimi bagvurularin alindig1, degerlendirme, miidahale, izleme ve takip
faaliyetlerinin gerceklestigi birimdir. Istihdama Yonlendirme Birimi ise yoksul bireylerin
sosyal yardimlara bagimliligini1 azaltma kapsaminda diisiiniilmiis, istihdama katilim yoniinde
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faaliyetler yiirliten bir birimdir. Proje Birimi ise daha ¢ok yeni hizmetlerin planlanmasi,
istatistiki kayitlarin tutulmasi, arastirma c¢alismalariyla birlikte diger kamu kurum ve
kuruluslari, yerel yonetimler ve sivil toplum oOrgiitleriyle is birligi ¢er¢evesindeki hizmetleri
sunan bir birim olarak diigtiniilmiistiir.

Ote yandan 6ziinde tiim yoksul bireylere hizmet sunmas1 6ngériilen Sosyal Yardim Merkezi
Modelinde kadin yoksullarin farklilasan ihtiyag ve sorunlarina yoénelik ayri bir birim
yapilanmasi dngoriilmiistiir. Kadin yoksullarin gég, cevreye uyum, erken yasta ve zorla evlilik,
ekonomik bagimlilik, cocuklarina yonelik ihtiya¢ ve sorunlari nedeniyle bilhassa erkeklere gore
daha 6zellesmis hizmetlere ihtiyag¢ duyduklart degerlendirilmektedir (9)

Kadin Destek Birimi yoksul kadinlara koruyucu ve onleyici ihtisas hizmetlerinin sunulmasi
kapsaminda ele alinmistir. S6z konusu birim Bakanlik sosyal yardim programlari ¢ergevesinde
sosyal yardim alan yoksul kadinlarla birlikte, sosyal yardim almayan kadinlar i¢inde hizmet
sunacaktir. Sorun ve ihtiyaglarin derinlemesine ve kapsamli bir sekilde tespit edilmesiyle
birlikte, birey ve grup c¢alismalarina, kiiltiirel faaliyetlere, yasam becerileri egitimlerine,
kadmlarin siddete maruz kalma durumunun degerlendirilmesine, kadinlarin g¢ocuklarina
yonelik hizmetlerle birlikte sosyal hizmetin mikro, mezzo ve makro diizeydeki calismalari
dogrultusunda faaliyetler yiritiilmesi ongorilmiistiir. Kadin Destek Biriminde, bahsedilen
hizmetler daha once de ifade edildigi sekilde giiglendirme yaklasimi temelinde verilecektir.
Giiglendirme yaklagimi bireyin kendi giic ve kaynaklarinin kesfedilmesiyle birlikte bunlarin
farkina varmasi ve kullanmasi bdylece yasaminin kontroliinii yeniden ele almasi temeline
dayanmaktadir.

Glinlimiizde kadin yoksullara sunulan sosyal yardim hizmetlerinin giiclendirme yaklasimi
temelinde sunulmasi, sosyal yardimlara bagimliligin azaltilmasi, kamu kaynaklarinin etkin ve
verimli kullanilmasi, kadinlarin var olan potansiyellerinin ortaya ¢ikarilmasi gibi nedenlerle de
onemli bir yerde durmaktadir. Bu g¢ercevede Sosyal Yardim Merkezlerinin Kadin Destek
Biriminde yoksul kadinlarin giiglendirilmesi, ekonomik bagimliliklarinin sona erdirilmesi,
yasam kalitelerinin artirilmasi ve sosyal refahlarinin saglanmasina katkida bulunmaya yonelik
faaliyetlerin ylriitiilmesi ongoriilmektedir.

SONUC

Bu ¢aligmada kadin yoksullarin sorunlarindan yola ¢ikarak sosyal yardimlara yonelik kurumsal
hizmet mekanizmalarinin gézden gecirilmesi ve yapilandirilmasi kapsaminda Sosyal Yardim
Merkezleri modeli 6nerisi sunulmaktadir. S6z konusu model 6nerisinde giiniimiizde tiim il ve
ilcelerde sosyal yardim hizmetlerinin verildigi Sosyal Yardimlagsma ve Dayanisma Vakiflarina
alternatif, sosyal yardimlarin daha ¢ok gii¢clendirme odakli sunuldugu bir yap1 diistiniilmiistiir.

Sosyal Yardim Merkezi modeli ile kadin yoksullar 6zelinde tim yoksullara hizmet veren,
hizmetlerin yalnizca sosyal yardimlarla siirl kalmayip, ekonomik bagimliligin azaltilmast,
kamu kaynaklarmin etkin ve verimli kullanilmasi, kisinin bulundugu yerin bir adim &tesine
gecmesinin hedeflendigi, arastirma ve proje odakli, bolgenin ihtiyacina yonelik program
gelistirme ve yeni hizmetler liretmeye dayali, kamu kurum ve kuruluslar ile sivil toplum
orgiitleri isbirligi ¢cercevesinde bir kurumsal hizmet mekanizmasi1 6ngoriilmiistiir.

Bu dogrultuda Sosyal Yardim Merkezlerinde hizmetlerin hak temelli, toplumsal cinsiyet
esitligine duyarli, giiglendirme odakli, bolgenin ihtiyag¢ ve sorunlari temel alinarak faaliyetlerin
sunulmasi uygun degerlendirilmektedir.
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OZET

Hava araglar1 yiizeyinde olusan statik elektrik, radyo/navigasyon gibi aviyonik sistemlere
etkilesim yaparak kazalara sebebiyet verebilmektedir. Bu durumu engellemek igin ucak
igerisinde es potansiyel baglant1 noktalari ile bir ag kurulur. Ozellikle yiizeydeki kapi, kapak,
kumanda yiizeyleri gibi hareketli parcalar bu aga baglanmaktadir. Baglanti noktalari, zaman
icerisinde yipranma, korozyon gibi etkilere maruz kalmaktadir. Ayrica, yiizeydeki baglanti
noktalarinda ise boya kaldirma vb islemler sonucu kalintilar kalabilmektedir. Bu tiir etkenler,
baglanti noktalarindaki iletkenligi azaltarak hava araci lizerinde toplanan statik elektrigin
bosaltilmasini zorlagtirmakta, hava aract yapisal malzemelerinde bozulmalara sebep
olabilmektedir. Bu gibi sebeplerde olusan hasarlarin tamiri uzun siireli ve pahali oldugundan
hava araci ireticileri belirli zaman araliklarinda es potansiyel baglanti noktalarinin kontrol
edilmesini zorunlu tutmaktadirlar. Buralardaki iletkenlik belirlenen standartlarin iizerine
ciktiginda zimpara ve kimyasallar kullanilarak iletkenligin iyilestirilmesi saglanmaktadir.

Diger taraftan, yiizey tizerindeki boya, vernik, oksit katmanlari, yilizey kalintilarin vb. yiizeye
zarar vermeden temizlenmesi iizerine lazer kullanimi yayginlagsmaktadir. Boyanin belirli dalga
boylarini1 daha fazla absorbe etmesi boya katmanmim temizlenmesini kolaylastirmaktadir.
Benzer sekilde, havacilik alaninda da ylizey temizligi 6nemli bir ¢alisma alanidir ve aliiminyum
alagimlar1, karbon fiber giiclendirilmis plastik (Carbon fiber reinforced plastic-CFRP) vb.
malzemeler iizerinde boya kazima, yapistirma gibi islemlerde degisik enerji yogunluklari
kullanan lazerler ile bir¢ok ¢alisma yapilmistir. Bu c¢alismada es potansiyel baglanti
noktalarinin lazerle yiizey isleme yontemi ile temizlenerek elektriksel iletkenliginde
tyilestirmeler ortaya konulmaktadir.

Anahtar Kelimeler: Es potansiyel baglantisi, lazer ile isleme, hava araci
Abstract

Static electricity generated on the surface of aircraft can cause accidents by interacting with
avionic systems such as radio/navigation. To prevent this situation, a network is established
with equipotential bonding points inside the aircraft. Especially moving parts such as doors,
hatches, control surfaces on the surface are connected to this network. Connection points are
exposed to effects such as wear and corrosion over time. In addition, at the connection points
on the surface, residues may remain because of processes such as paint removal. Such factors
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reduce the conductivity at the connection points, making it difficult to discharge the static
electricity collected on the aircraft, and may cause deterioration in the structural materials of
the aircraft. Since the repair of damages caused by such reasons is long-term and expensive,
aircraft manufacturers require the equipotential bonding points to be checked at certain time
intervals. When the conductivity at these points exceeds the specified standards, sanding and
chemicals are used to improve the conductivity.

On the other hand, the use of lasers to remove paint, varnish, oxide layers, surface residues,
etc. on the surface without damaging the surface is becoming widespread. The fact that the
paint absorbs certain wavelengths more facilitates the removal of the paint layer. Similarly,
surface cleaning is an important field of study in aerospace and many studies have been carried
out with lasers using different energy densities in processes such as paint removal and bonding
on materials such as aluminum alloys, carbon fiber reinforced plastic (CFRP), etc. In this study,
improvements in electrical conductivity of equipotential bonding points by cleaning them with
laser surface processing method are presented.

GIRIiS

1920'lerden bu yana havacilik alanindaki arastirmacilar, elektrostatik elektrigin hava araglari
tizerindeki olumsuz etkisini arastirmak ve elektrostatik tehlikeyi azaltmak igin g¢esitli yollar
denemislerdir. [1-2] Hava araci ylizeyi, ugus sirasinda hava ile temastan dolay1 ya da yildirim
darbesi nedeniyle elektron aligverisi yaparak iizerinde biriken elektriksel yiikii ¢esitli
mekanizmalar ile dagitilarak etkisinin azaltilmasina ¢aligilir. Genellikle elektrostatik yiik i¢in
hava araci i¢ yapisinda ya da hava araci yilizeyindeki kapak, kumanda yiizeyleri gibi hareketli
parcalarin hava araci yapisal iletken pargalarini kullanarak yapilan baglantilar ile bunlarin

iizerinde olusan yiikler hava aracinin kanat, yatay ve dikey stabilizatorlerin u¢ noktalarina
yakin bolgelere bagli bulunan statik desarj ¢ubuklar1 vasitasiyla atmosfere atilir.

Uluslararas1 Sivil Havacilik Orgiitii (ICAO), ugus emniyetini artirmak ve olas1 kazalari
onlemek i¢in uluslararasi hava tagimaciligi sisteminin diizenlenmesini, planlanmasini ve
gelistirilmesini saglamaktadir [3]. Havacilikta her kazada oldugu gibi kazalardan sonra da ugus
emniyetini artiracak bir¢ok yaptirim karar1 alinmistir. Hava araglarinda elektrostatik yiiklenme
etkisi ile meydana gelen iki biiyiik kaza vardir.

Pan American Havayollarinin 214 numarali ugusunda an Juan, Puerto Rico’dan kalkan ugak
Philedelphia da inis i¢in izin istedikten sonra ucaga yildirim carpmasi sonucu merkez ve sol
yakit tankinda patlama sonucu ugak diismiis ve 81 kisi hayatin1 kaybetmistir (Figiir 1) [4].

Figiir 1. Pan American 214 numarali ugus kodlu ucak kazasi [5]

17 Temmuz 1996 yilinda TWA havayollarina ait 800 numarali ucusta New York’tan kalkan
bir Boeing 747 ucag1 Atlantik Okyanusuna diismiistiir. Kazada 230 kisi hayatin1 kaybetmistir.
Figiir 2°de kaza sonrasi toplanan parcalarin birlestirilmesi ile olusturulan enkaz goriilmektedir.

115



ABD Ulusal Ulastirma Emniyet Kurulu (National Transportation Safety Board (NTSB))’nin
kaza hakkinda yaptig1 calismalarda, kazanin ugagin merkez yakit tankinda meydana gelen bir
patlama sonucu oldugu tespit edilmis, ancak patlamaya sebep olan kivilcimin kaynagi tam
olarak belirlenememistir. Ancak, NTSB’nin raporunda verilen iyilestirme tavsiyelerden biri
yakit tanki igerisindeki bilesenlerin elektriksel es potansiyel baglantilariyla alakali iiretici
firmalarin tasarim pratiklerinin gézden gegirilip dogabilecek potansiyel atesleme risklerinin
gerektigi gibi ortadan kaldirilacak sekilde degisikliklerin yapilmasi olarak belirtilmistir [6].

3/

T . | |
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Figiir 2. TWA Havayollarinin 800 numarali u¢us kodlu ugak kazasi [7]

TWA 800 kazasinda oldugu gibi, elektrostatik yiik bosalmasi durumunda, yakininda sizinti
kaynakli yakit gibi yanici bir madde oldugunda olusan kivilcim yanici maddeyi ateslemektedir.
Ayrica, biriken yiikiin yilizey lizerine bosaldigi noktalarda yiizey deformasyonlarina sebep
olabilmektedir. Diger taraftan, biriken elektrostatik yiik ortamdan uzaklastirilmadiginda
elektronik cihazlarla etkilesim yapip sistemsel arizalar nedeniyle kazalara sebep olabilmektedir.
Aviyonik ekipmanlara zarar verebilecek bu istenmeyen elektrik yiiklerini ortadan kaldirmak
icin alinan en 6nemli onlemlerden biri es potansiyel baglantisi kullanimidir. Bu ¢aligmada,
literatiirde az rastlanan hava araci es potansiyel baglanti noktalarinin tizerine olup lazerle
malzeme igleme yontemi kullanilarak elektriksel iletkenligindeki yapilan iyilestirmeler ortaya
konulmaktadir. Caligmada, havacilik alaninda kullanilan es potansiyel yontemleri hakkinda
bilgi saglanip yine bu alanda lazer kullanilarak yapilan ¢alismalar anlatilmaktadir. Ayrica es
potansiyel baglanti noktalarinin temizlenmesi iizerine gelencksel yontem ile lazer kullanilarak
yaptigimiz yontemin sonuglari calismada gosterilmistir.

MATERYAL VE METOT
Es Potansiyelleme Yiontemleri

Bir ytizey farkli bir ylizeyin lizerinde siirtiinerek hareket ettiginde, iizerinde malzemenin tiiriine
gore statik elektrik olusur [1]. Bu duruma benzer olarak, bir hava araci atmosferde hareket
ederken, ylizeyi ile ¢evredeki atmosferik ortam arasindaki siirtiinme nedeniyle olusan elektron
aligverisi sonucu elektrostatik yiikler birikir ve yukarida bahsedildigi gibi aviyonik sistemler
gibi hava araci i¢in hayati sistemleri islevsiz birakabilir. Ayni sekilde hava araci yerdeyken,
yakit doldurma esnasinda da tehlike durumu s6z konusudur. Olusan statik elektrik
yiiklenmesinin, gerekli dnlemler alinmadiginda yanginlara, patlamalara neden olur, ayrica
yiizey deformasyonlarina sebep olabilmektedir.

Ozellikle aliiminyum, regine, silikon, teflon, PVC, Polistiren, vb. gibi yaygin olarak havacilikta
kullanilan maddeler, birbirine temas ettiginde elektrostatik yiik birikimi olugabilmektedir.

Bir yiizey iizerinde olusan statik elektrik yiikii ortamdan uzaklastirilmadiginda, siirtlinme
devam ettik¢e yiik miktar1 artmaya devam edecektir. Elektrik yiik miktar1 yeterince arttiginda,

116



bulutlardaki elektrik yiikiiniin yildirim ile bosalmasi gibi, havayi iyonize ederek yiik topraga
bosalmaktadir. Ortam havasindaki nem, iyonizasyonu hizlandirici bir etkiye sahiptir [8].
Asagidaki tabloda da goriildiigli lizere havadaki bagil nemin artis1 iyonizasyonun bosalim
stirecini hizlandirmistir. Dolayisiyla, nem miktarinin artisina bagli olarak hava daha hizli
iyonize olarak olusan yiizey iizerinde biriken yiike bagli olan voltajin azalmasina sebep
olmustur.

Normal iiretilen elektrostatik voltaj
Durum

20% Bagil Nem | 80% Bagil Nem
Plastik kutunun hali iizerinde hareket ettirilmesi 18kV 1.2kV
Polistren kutudan pargalarin ¢ikarilmasi 15kV 1kV
Vinil zemin tizerinde yiiriimek 11kV 350kV
Tulum giyerek tezgah calismak 8kV 150kV

Tablo 1. Bagil nemin elektrostatik voltaja etkisi [8]

Hava araci aviyonik ekipmanlara zarar verebilecek bu istenmeyen elektrik yiiklerini ortadan
kaldirmak igin almman en 6nemli 6nlemlerden biri es potansiyelleme baglantilaridir. Hava
araglariin i¢ yapisinda es potansiyel baglantilar1 ile hava araglarinin tiim metal parcalarinin
birbirleri ile baglantisi saglanarak elektriksel potansiyel farkliliklarinin = olusumu
engellenmektedir. Ugak dis yiizeyi, ugus sirasinda hava ile temastan dolay1 elektron aligverisi
yaparak statik elektrikle yiiklenmektedir. Es potansiyelleme yolu ile ayn1 zamanda yildirim
carpmas1 durumunda carpma noktalarinin ylizeylerinin elektriksel baglantisin1 sagladigindan
ucak yapisal elemanlari {izerinden yildirim akiminin iletilerek aviyonik iinitelere ve ucaktaki
yolculara koruma saglamaktadir [9].

Figiir 3. Es potansiyel baglanti noktasi [9]

Figiir 3> de ugak dis ylizeyindeki metal pargalarinin hareketli oldugu mentese noktasindaki
nispeten ¢ok daha temas yiiksek direngli bir pargadaki hareketli pargalar arasinda yapilmis es
potansiyel baglantis1 gosterilmektedir. Bu gibi baglantilarin yapilmasinda, metal-metal
temasmin saglanmasi i¢in es potansiyel baglanti noktalarindaki boya, zamanla olusan
korozyon, cila vb. malzemeler yiizeylerden temizlenmelidir [9]. Tolere edilebilecek es
potansiyel baglantilarinin diren¢ degeri baglantinin yapildig1 yere gore degiskenlik gosterir.
Ornegin, baglant1 noktalari, yeterince temizlenmedigi durumda, metal yiizeyler birbirine
elektriksel temas: azalacak ve baglanti direnci artacagindan bu noktalarda yeterli yiik iletimi
olmaz. Bir eksen etrafinda hareket eden menteseli ugus kumanda yiizeyleri, kapilar, erisim
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kapilar1 gibi elektriksel olarak gevsek bagli noktalar hareketlerinden dolayr yiliksek degerli
degisken direng gosterir.

Hava aracindaki tim es potansiyel baglant1 noktalarinin ayni direng degerine sahip olmasi
beklenmez. Uretici tarafindan verilen degerler, aliiminyum kullanilan alanlarda 0,001 Q’u
asmamas1 gerekirken kompozit gibi farkli malzemelerin kullanildig1 yerlerde daha yiiksek
degerler ile baglantilar yapilabilir. Radyo frekansi giirtiltiisiinii azaltmak i¢in kullanildiginda
ve akim tagima amaciyla kullanilmadiginda, 0,01 Q’luk bir direng tatmin edicidir.

Diger taraftan, statik desarj cubuklar1 iizerinde biriken statik elektrik yiiklerini baska bir
noktada herhangi bir ark olay1 olusmadan es potansiyelleme baglantilar1 yardimi ile Figiir 4’te
gosterildigi gibi ucaklarin flap, kanatcik, dikey ve yatay stabilizatdrlerinin firar kenarlarindan
havaya bosaltilmas1 saglanmaktadir [9]. Parazit veya giiriiltiiye neden olacak statik elektrigin
cok az oldugu veya hi¢ olmadig1, aviyonik antenlerden kritik bir mesafedeki noktalarda statik
enerji bosaltilmaktadirlar. Cubuklar ile ugak yiizeyi ile olan baglant1 direng degeri de 0,1 Q’u
asmamalidir.

Figiir 4. Statik desarj ¢ubuklar1 [9]

Hava Araci Yiizeyi Uzerine Yapuan Calismalar

Ugak yiizeyinin boya tabakasi, aerodinamik yapiy1 iyilestirmek, yiizey korozyonunu 6nlemek
i¢cin 6nemlidir. Hava arag¢larinin hizmet siirecinde, 151k radyasyonu, sicaklik degisimi ve ortam
erozyonu gibi g¢evresel faktorler, boya tabakasinin ufalanmasi, ¢atlamasi ve doékiilmesini
hizlandirarak kaplamanin veya gévde yapisinin korozyonuna neden olur. Yapidaki yipranma
ve yaslanmalar ugus giivenligini ciddi sekilde etkilemektedir. Bu nedenle hava araglarinin,
genel veya lokal boya giderme de dahil olmak iizere diizenli denetim ve bakimdan gegmesi
gerekmektedir [10-12].

Yiizey lizerindeki boya, vernik, oksit katmanlari, ylizey kalintilarin vb. yilizeye zarar vermeden
temizlenmesi lizerine yapilan ¢aligmalar yaygilagmaktadir [13,14,15]. Son yillarda boyanin
belirli dalga boylarm1 daha fazla absorbe etmesi boya katmanmin temizlenmesini
kolaylastirdigindan boya kaldirma isleminde lazer kullanilabilir bir alternatif olmustur
[16,17,18,19].

Geleneksel boya ¢ikarma yontemleri dncelikle manuel taglama ve kimyasal siyirmadir. Burada
manuel taslama verimsizdir ve ucagin kaplamasina kolayca zarar vermekte olup kimyasal
styirma da maliyetlidir ve ciddi atik kirliligi giderek daha siki hale gelen gevresel koruma
gerekliliklerini artik karsilayamaz hale gelmektedir [13-14]. Kimyasal maddeler kullanarak
yiizeyin boyadan arindirilmasi uzun bir siiregtir ve genellikle Ucucu Organik Bilesikler (VOC)

118



ve Tehlikeli Hava Kirleticileri (HAP) acisindan yiiksek olan tehlikeli kimyasallar
kullanilmaktadir [15]. Ote taraftan, diisiik maliyetli, yiiksek verimli ve minimum kirlilige sahip
lazer ile yiizey temizleme teknolojisi lizerine yapilan ¢caligmalar her gecen giin artmaktadir [19].

Hassas lazer isleme ¢oziimleri, kimyasal veya mekanik islemlerle karsilastirildiginda avantajl
goriinmektedir [16]. Gelencksel boya siyirma yaklasimlariyla karsilastirildiginda, lazer ile
boyadan arindirma daha yiiksek verimlilige, daha ¢evre dostuna, daha yiiksek dogruluga, daha
genis uygulama araliklarma ve daha diisiik calisma kosulu gereksinimine sahiptir [17]. Ustelik
alt tabakaya mikro diizeyde zarar vermektedir [18].

Figiir 5’teki gibi lazer ile ylizey temizleme yapilirken yiiksek enerjili bir lazer 1s1n1 malzeme
yiizeyine odaklanir ve boya vb. maddeler ablasyon, termal stres ve plazma etkisi vb. yoluyla
giderilmektedir. Lazer ile boya ¢ikarilmasindan sonra ¢elik althigin yiizey piriizliligi ve
yorulma 6zelliklerinde 6nemli bir degisiklik olmadig tespit edilmistir [20-21].

laser beam phinic

paint

Figiir 5. Lazerle yiizey isleme c¢alisma prensibi [20]

Shamsujjoha v.d., taramali elektron mikroskobu, optik profilometre ve X-1s1n1 difraktometresi
gibi cesitli bilimsel araglar1 kullanarak lazer boya giderme isleminin ¢elik alt tabakanin yiizey
profili, mikro yapisi ve yorulma 6zellikleri lizerindeki etkilerini incelemistir [21,22]. Zhao ve
arkadaslari, darbe frekansinin, tarama hizinin, tarama araliginin ve lazer giiciiniin etkilerini
incelemisgtir [23]. Zhu ve arkadaslarinin yaptig1 caligmada boya giderme mekanizmasini analiz
etmek ve sokiilen boyanin derinligini 6lgmek i¢in taramali elektron mikroskobu ve optik
profilometre de kullanilarak 6l¢iilmiistiir. Nokta ortiisme orani ve tek darbe enerjisini kontrol
ederek tarama hiz1 ve darbe frekansmin boya giderme etkisini etkiledigi gosterilmistir. Ote
yandan tarama aralig1 ve lazer giicii sirastyla yiizey piirtizliiliiglinii ve boya ¢ikarma derinligini
etkiledigini gostermistir [24].

Lazer temizleme ile ilgili bir¢ok calismada yliksek hizli kameradan yararlanilarak Al alagimlari
tizerindeki oksit tabakasinin lazerle yiizey temizleme islemi sirasinda plazmanin davraniglarini
analiz etmek i¢in bu yontem kullanilmstir [25].

Hava tasitlarinin ylizeyindeki boya tabakasi periyodik bakim gerektirdiginden, eski boyanin
tamamen temizlenmesi gerekmektedir [24-26]. Darbeli lazer boyanin ¢ikarilmasinda etkili bir
arag oldugu ortaya konmustur [27-30].

Es Potansiyel Baglanti Noktalarinda Lazer ile Malzeme Isleme Uygulamast

Calismada, 6rnek malzemelerin ylizey temizlenmesi i¢cin 50 W giice ulasabilen darbeli fiber
lazer kullanmilmistir. Bu fiber lazer, 1064 nm dalga boyuna sahip olup, 100 ns’lik darbeler
iiretebilmektedir. Ve bu darbeler 20-80 kHz tekrarlama oran1 aralifinda degistirilebilmektedir.
Bu calismada malzeme yiizeyine 20 W lazer giicii ve 80 kHz tekrarlama oraninda atimlar
gonderilerek ylizey isleme yapilmistir. Yiizey birbiriyle ortiisen ¢izgiler halinde islenmis olup
cizgiler arasi mesafe 30 um’dir. Numuneler {izerinde istenen ylizey alanini temizlemek igin,
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lazer 1sinmin bilgisayar kontrollii hareket saglayan galvanometrik sistem ve lazer 1smini
odaklamak i¢in Figiir 6’daki gibi 160 mm odak uzakligina sahip F-Teta lens kullanilmigtir. Bu
sartlarda malzeme yiizeyindeki spot ¢ap1 40 pm’dir.

Scanning Head

Fiber Laser

fions=160 mm

Sample = 254 mm
254 mm
Figiir 6. Fiber lazer gosterim sematigi [31]
Lazer ile es potansiyel baglanti noktalarinin temizlenmesi ¢aligmasinda havacilikta kullanilan
aliminyum plakalar yaslandirilarak kullanildig: gibi ayn1 zamanda da ugak {izerinde uzun stire
bulunan erisim kapagi iizerinde hem geleneksel taslama yontemi ile hem de lazer ile es
potansiyel noktalarinin temizligi yapilmistir. Her iki yontemle elde edilen bu noktalara es
potansiyel baglantilar1 yapilarak miliohmmetre ile 6l¢iimler yapilmstir.

Figiir 7° de gosterilen ugak {lizerinden alinan es potansiyel baglantisi yapilmis 1 mm
kalinligindaki erisim kapaginin direnci 6l¢iildiigiinde yaglanmadan dolay1 73,8 mQ gibi yiiksek
bir deger dl¢lilmiistiir. Taglama yontemi ile 0,1 mQ degeri elde edilmistir. Lazer ile yapilan
temizlik sonrasinda yapilan es potansiyelin direnci de yaklasik 0.1 mQ olmustur. Ayn1 sonuglar
Figlir 8 de gosterilen 3 mm kalinligindaki erisim kapagi dl¢timlerinden de elde edilmistir.
Bunun diginda laboratuvar ortaminda yaslandirilmis aliiminyum alagimi pargalarda yapilan
olgtimlerde, yaslandirilmig noktalarin temas direnci 20,2 mQ’a kadar ¢ikarken lazer ile temizlik
sonrast ise 0,1 mQ degerine disiirilmiistiir. Geleneksel taglama yontemi ile olusturulan
noktalarin 6l¢iimleri ile lazer ile yapilan noktalarin dlglimleri hava araci tiretici firmalarinin
belirledigi sinirlar igerisinde oldugu goriilmiistiir.

Figiir 7. 1mm kalinligindaki erisim Figiir 8. 3mm kalinligindaki erisim
kapaginin lazerle yiizeyinin islenmis hali kapaginin lazerle yiizeyinin islenmis hali

Klasik taglama ve lazerle islenen yiizeylerin optik mikroskobik goriintiileri Sekil 9’da
goriilmektedir. Klasik taglama yontemi ile yapilan temizlik (Sekil 9-a) ile lazer ile yapilan
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temizligin (Sekil 9-b) farkliliklari net bir sekilde goriilmektedir. Lazer ile hazirlanan
noktalarda, geleneksel yonteme gore cok daha az deformasyon oldugu gézlenmektedir.

Figiir 9. Mikroskop altindaki klasik taglama (a) ve lazer ile islenmis (b) yiizeyler
SONUC

Bu calismada, ucaklarda es potansiyel yapmanin 6nemi belirtilerek geleneksel taglama yontemi
yerine lazer kullanarak yaslanma sonucu direnci artan es potansiyel noktalarin tekrar eski
direnglerine getirildigi gosterilmistir. Lazer ile malzeme isleme ile ugak pargalarinda daha
hassas sekilde temizlik yapilabildiginden malzeme daha az asmacak ve daha uzun omiirli
olacaktir. Ugak pargalarinin ve bakimimin maliyetleri disiintildigiinde bu hem ucak
isletmecilerine hem de bakim hizmeti veren firmalara kazang saglayacaktir. Gelecek
calismalarda, hava araglarinda kullanimi gittikge artan kompozit ugak yiizeyleri iizerine benzer
calismanin yapilmasi lizerine odaklanilacaktir.
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OZET

Yasamin temeli olarak nitelendirilen su, giliniimiize kadar inangta, bilimde ve teknolojide
yasanan degisimlerle birlikte farkli anlamlar edinmistir. i¢inde bulunulan dénemin bilimsel,
sosyokiiltiirel, teknolojik ve ekonomik 6zelliklerinden etkilenen su, tarihin basindan bu yana
farkl islevler icin birer araca doniismiistiir. Zaman ilerledikce maddesel degeri artan suyun
kullanim cesitliligi, mimari yapilarda da izlenebilmektedir. Su-mimarlik iligkisinin gelisimi;
cesmeler, havuzlar, kanallar, su kemerleri, sarniglar, su yollar1 ve hamamlar gibi yapi tiirlerine
bagl olarak degisim gostermistir. Onceleri temel ihtiyaglar i¢in kullanilan, kutsal sayilan suyun
zamanla mimari iretimlerde yapiya kimlik katan bir tasarim unsuru bi¢imine doniistiigii
goriilmektedir. Bulundugu cevre agisindan bir baglam olusturan su 6gesi, mimari yapilarin
tasariminda etkin rol oynamaktadir. Ozellikle dogal su kaynaklarmimn kullanimimi saglayan
termal yapilarda, yer ile biitlinlesme/yer ile anlam kazanma kavramlarinin ve dolayisiyla yerin
ruhu (genius loci) olgusunun 6ne ¢iktigini sdylemek miimkiindiir. Bu baglamda calismada,
tarthsel siirecte su yapilarina dair yasanan degisimlerin mimari alandaki yansimalarina
deginilmekte, cevresel bir eleman olarak suyun ele alinma bigimi termal yapilar lizerinden
incelenmektedir. Calisma kapsaminda The Therme Vals, Termas Geométricas, Therme Meran
ve Les Bains des Docks kaplica yapilarina odaklanilmaktadir. Calismada tizerinde durulan
termal yapilarin yer ve su ile kurdugu iligkilerde farkliliklar gostermesine karsin ortak ¢ikis
noktasi, suyun tasarimin bir parcasi olarak kullanilmasi1 durumudur.

Anahtar Kelimeler: Baglam, yerin ruhu, termal yapilar
Abstract

Water, which is described as the basis of life, has acquired different meanings with the changes
in belief, science, and technology until today. Affected by the scientific, sociocultural,
technological, and economic characteristics of the current period, water has turned into a tool
for different functions since the beginning of history. The diversity of use of water, whose
material value increases as time progresses, can also be observed in architectural structures.
The development of the water-architecture relationship has changed depending on building
types such as fountains, pools, canals, aqueducts, cisterns, waterways, and baths. It is seen that
water, which was previously used for basic needs and considered sacred, has turned into a
design element that adds identity to the building in architectural productions over time. The
water element, which forms a context in terms of its environment, plays an active role in the
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design of architectural structures. It is possible to say that the concepts of integration with the
place/gaining meaning with the place and thus the phenomenon of the spirit of the place (genius
loci) come to the fore, especially in thermal structures that provide the use of natural water
resources. In this context, in this study, the reflections of the changes experienced in the
historical process regarding water structures in the architectural field are mentioned, and the
way water is handled as an environmental element is examined through thermal structures. The
study focuses on The Therme Vals, Termas Geométricas, Therme Meran and Les Bains des
Docks. Although the thermal buildings analysed in the study differ in their relationship with the
ground and water, the common starting point is the use of water as a part of the design.

Key Words: Context, genius loci, thermal buildings

GIRIS

Su, tarih boyunca farkli islevler i¢cin kullanilmis ve zamanla mimari yapilarin tasariminda
onemli bir rol oynanustir. Ozellikle termal yapilar gibi su kaynaklarinin kullanildig1 yapilar,
suyun tasarim siirecinde ve mekanin kimliginin olusturulmasinda kilit bir faktor olarak 6ne
cikmaktadir. Bu yapilar arasinda hamamlar, havuzlar, spa alanlar1 ve su jimnastik alanlar1 gibi
cesitli su deneyimlerinin oldugu goriilmektedir. Ayn1 zamanda insanlar, yeryiiziinden sicak
suyun figkirmasini kesfettiklerinden beri, termal kaynaklar insanligin sicaklik ve merakla
karsiladig1 bir olgu olmustur. Arasil’a gére termal sularda bulunan dogal mineralli sularin
sagladigi sifa potansiyeli ile birlikte, termal kaynaklarin ayn1 zamanda hayal giicilinilin serbest
akisin1 ve sivinin zihinlerimiz ile duyularimiz iizerindeki ¢ekimini temsil ettigini gosterir
(Arasil, 1991). Dolayisiyla termal yapilarin tasarim siirecinde duygusal tasarimin 6nemli bir rol
oynadigin1 sOylenebilir. Genellikle insanlarin dinlenme, iyilesme ve sakinlesme amaciyla
ziyaret ettigi bu mekanlarin tasarim kurgusunda oncellikle kullanicilarin duygusal ve zihinsel
ithtiyaclarini belirlemek 6nemlidir. Zumthor’a gore duygusal tasarimda mekanin mimari olarak
deneyimlenmesi duyusal yonlerin ve diisiincelerin somutlastirilmasiyla elde edilir (Jung, 2021).
Termal yapilarin tasarim siirecinde sakin ve huzurlu bir ortam sunmasi holistik bir yaklagimla
ele alinmalidir. Su, mimari yapilarin tasariminda ¢evresel bir eleman olarak kullanilmakta ve
mimari retimlerde yapiya kimlik katan bir tasarim unsuru olarak goriilmektedir. Zumthor’a
gore bu kimligin neredeyse manevi bir yonii oldugu ifade edilir (Andersen, 2012). Bu da suyun,
mimari yapilarin yerlesimine ve mekansal atmosferine katki sagladigina isaret etmektedir.
Ozellikle termal yapilar, suyun tasarmmin bir parcasi olarak kullanilmasini ve mekanm dogal
cevreyle uyum icinde olmasini vurgulamaktadir. Bu noktada termal yapilarda i¢ ve disin
etkilesimin yaninda biitiinlin ¢evre ile etkilesimi de dikkat edilmesi gereken Onemli bir
unsurdur. Buradan hareketle, yapinin gevresiyle ayrismayan bir uyum yakalamasi bu etkilesim
icin bir 6lciit niteligindedir. Bu uyumda yapimin dogal ¢evre ile olusturdugu etkilesim sonucu
ortaya ¢ikan atmosfer, kullanici ile etkilesimini belirleyen ana unsur olmaktadir. Dolayisiyla
termal yapilarin konumlandirilmasi, dogal g¢evreleriyle uyum i¢inde olmalarini saglamak
mekandaki etkilesim sirkiilasyonu i¢in 6nemlidir. Bu uyum, ¢evreye duyarl bir yaklasimi ve
yapilarin hem ¢evreyi korumasini hem de estetik agidan ¢evreye katki saglamasini gerektirir.
Termal yapilar, bulunduklar1 araziye ve ¢evreye zarar vermeden entegre olmalidir. del Sol’e
(2007) gore egimli bir arazide yapi insa edilirken, yapt dogal egimden en iyi sekilde
yararlanmalidir. Yapinin geometrisi dogal olan1 vurgulamali ve onu insa edilenden
ayirmamalidir. Bunun yaninda dogal ¢evre de yapiya tiimiiyle kendini sunmalidir ve kullaniciya
ruhsal dokunakli bir deneyim sunmalidir.

Tasarimda mekan-su birlikteliginin ve suyun termal havuzlara kattig1 kimligin, termal yapilar
lizerinden goriilmesi miimkiindiir. Suyun mekanla iligkisi; suyun duyularimizla dogrudan
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etkilesime giren (heyecan veren, costuran, durultan, dinlendiren, serinleten, yon veren,
genigleten, vurgulayan, ferahlatan, yansitan vb.) imgesel Ozelliklerle mimarin tasarimini
destekleyen ve eseri tamamlayici bir unsurdur (Sakarya, 2018). Buradan yola ¢ikilarak ¢evresel
bir tasarim eleman olarak suyun ele alinma bigiminin termal yapilar lizerinden incelendigi bu
calismada The Therme Vals, Termas Geométricas, Therme Meran ve Les Bains des Docks
termal havuzlarina ait analizler; mekansal yaklasim, mekansal deneyim ve estetik yaklasim
basliklar1 altinda gruplandirilmaktadir.

The Therme Vals

Therme Vals, dogal kaynak sularimi kullanarak kullanicilara termal spa deneyimi sunmay1
hedefleyen, otantik yaklasimi ve zanaatkarligiyla bilinen Zumthor tarafindan tasarlanmstir.
Tasarim siirecinde Zumthor dagin, suyun ve buharin havada yarattigi yansimalardan ilham
alarak duygusal tasarimin onciisii olmustur (Jung, 2021). URL1’e gore duyularin deneyimine
odaklanarak dogal unsurlari ham madde olarak islemis ve bu unsurlar sekillendirerek
kullanicilara zihinsel ve duygusal olarak konforlu hissedecekleri mekanlar tasarlamayi
amaglamistir. Jia’ya (2013) gore Zumthor'un duygusal tasariminda mekanda kullandigi
malzemenin gercekligi; malzemenin bellege doniistiiriilerek hafizada kisisel deneyimleri
cagristirmast, anilar1 canlandirmasi ve duygulari harekete gecirmeyi hedefler. Kim (2020) ise
duygusal tasarim siirecinde ‘mekéna yaklagma yonii’, ‘estetik yon’ ve ‘deneyimsel yon’ olmak
tizere ii¢ perspektiften analizin oldugundan bahsetmektedir (Jung, 2021). Buradan hareketle
The Therme Vals’in mekansal yaklasimi incelendiginde, dogal ve yapay unsurlar arasinda
kurulan dengenin dogada giz yaratarak goriinmezlik ilkesi baglaminda tasarlandigi sdylenebilir.
The Therme Vals mekansal deneyim agisindan degerlendirildiginde, duygusal tasarimin 6nciisii
Zumthor’un bu tasariminda bes duyusal deneyime de yer verildigi goriillmektedir. Bes duygu
deneyiminin; i¢inde 1s1k efektleri, arka plan ses efektleri, su jetleri veya su mekanlarinda
goriilen diger yapay unsurlar olmadan, sadece dogal unsurlar olan 151k, taslar ve su kullanilarak
olusturulabilecegi gosterilmistir (Jung, 2021). Bu deneyimler 151k seviyesi, pencere agikliklari
ve suyun fiziksel ve yapisal 6zellikleriyle saglanmistir. Unwin’e (2014) gore kullanicilarin
havuzu deneyimledigi ilk an 6liim ile dirilik, gerceklik ile riiya arasinda gecis yaparken kimi
zaman anne rahmindeki rahatlatic1 etki ile 6zglirce u¢gma hissi verme amacini tasimaktadir
(Jung, 2021). Estetik yonden incelendiginde ise tas, su ve 1s1gm kendi igerisinde, kullanici
deneyimi ve doga ile uyumunu gérmek miimkiindiir.

dini ritiel psss
sy iZey a§1nd1r1C1llg1

e kabarcik hissi
amle Tahmi s

~.doganin parce asl,

iizey agindiricilif

gup?n (;dt] v 1M1/ mudth
cinen gali
sualty lamba dini el 5

o harmond havazu

Figiir 1. Therme Vals’te tasarim yaklagimi/konsept
Termas Geométricas

Termas Geométricas, tasarimi boyunca cografi ve kiiltiirel yonlerinde Otesinde yerde ne
oldugunu kesfetmeye odaklanan German del Sol tarafindan tasarlanmistir. del Sol, bir yerin
sadece fiziksel bilesenlerine odaklanmamistir ve siire¢ boyunca o yerin dogasini, ruhunu ve
benzersiz karakterini kesfetmeyi siirdiirmiistiir (Alvarado vd., 2007). Termas Geométricas
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mekansal yaklasim itibariyle bulundugu konum doganin iginde gizlenip volkan daginin
eteginde erisimi zor bir alana konumlanmasina ragmen bolge ¢okga ziyaret edilmektedir (del
Sol, 2007). Vahsi doganin ortasinda ¢evresiyle uyumlu olacak sekilde giiclii ve ilkel geometrik
sekillerle biitiinleserek tasarlanmistir (Alkhmis vd., 2021). Bu geometrik sekiller dogal olan
vurgulamayr hedeflemekte ve onu insa edilmis olandan ayirmaktadir. Yapisal unsurlarin
basitligi ve dogal ¢evrenin birlesimini ¢ivisiz insaat ile yapmay1 planlayan Germen del Sol,
bunu sadece ana yapida gergeklestirebilmistir. Dogaya olabildigince sadik kalma hedefiyle
ahsap tercih edilmistir. Piloti sistemi kullanilarak yapilarin altindaki su ve vahsi yasam gibi
dogal unsurlarin akisini engellemeden gegisin saglanilmasi beklenmistir (del Sol, 2007).
Termas Geométricas’in tasariminda bireysellik, mahremiyet ve gilivenlik 6ne c¢ikmaktadir
(URL2). Her havuza ait birer pavilyon, dinlenmek i¢in bir giiverte ve 6zel havuz bulunmaktadir
(Mclntosh vd., 2020). Volkanik daglara ev sahipligi de yapan Geométricas, kullanicilara su ve
atesin siirekli degisen ancak hicbir yere gitmeyen hareketini, doganin sakinlestirici ve ruhun
besleyici etkisini vurgulamaktadir.
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Figiir 2. Termas Geométricas’ta tasarim yaklagimi/konsept
Therme Meran

Matteo Thun & Partners tarafindan tasarlanan Therme Meran, doga ve mimarlik arasinda
etkilesimin tesadiif olmadigin1 gosteren bir 6rnek olarak tariflenebilir. URL3’te Meran’in
doganin hamligindan kaynak aldigi ve kendisini doganin bir parcasi olarak gordiigii ifade
edilmektedir. Meran Termal Banyolarinin diger termal yapilardan farki mekansal yaklagimi
olmustur. Meran, doganin i¢inde giz olmak yerine sehir merkezinde dogal bir vaha olusturmay1
tercih etmistir. Cevresindeki manzaray1 izletmenin Otesinde, yapinin manzaranin bir pargasi
olmaya calistig1 sdylenebilir. Kentte ikonik bir simge olarak var olmasi hedeflenerek, baglam
ile biitlinlesmenin otesinde i¢ mekandan disartya dogru gorsel bir siireklilik olmasi
planlanmistir (Matos, 2011). Mekansal yaklasimda bir diger unsur spalarin daglara dogru
yonelmesi ve giin 151gmin igeri bolca alinmasi olmustur. Geceleri ise biiylik kiirelerle i¢
mekanin aydinlatilmasi tercih edilmistir. Bu kiirelerle kullanicilarin duyusal deneyimini daha
da artiran dinamik yansimalarin elde edilmesi hedeflenmektedir. Therme Meran termal bir
banyo olmanin 6tesinde, kullanicilara fiziksel, zihinsel ve sosyal yonden iyilik hali yasatmay1
amac edinmektedir.
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Figiir 3. Therme Meran’da tasarim yaklasimi/konsept
Les Bains des Docks

Les Bain des Dock termal havuzu Jean Nouvel tarafindan Fransa’da tasarlanmigtir. Rapana’ya
(2009) gore bu termal havuz Nouvel’in dijital yaklasimini ortaya koymaktadir. Nouvel’e gore,
diisiinme sekli ile gercekte insa edilebilecek sey arasinda bir gergeklik olmali ve gdsterilen
onceden sekillendirilmis temsillerin yalan olmamasini saglamalidir. Bu yaklagimla ilerleyen
Nouvel’in tasariminda bi¢imlenisin fonksiyonu tamamladigini ve bu sekilde insa edildigi
sOylenebilir. Nitekim dikdortgen agikliklarin i¢ ve dis mekan arasinda bir baglanti olusturdugu
ve i¢c mekandaki diizenlemenin disariya yayildigi goriilmektedir. Rapana’ya (2009) gore i¢
mekanda olusturulan hareket kurgusu dis cephedeki endiistriyel gériiniimii insa eder. ¢ ve dis
mekan lagiiniiniin olusturdugu birliktelik, termal havuzun mekansal yaklasimini ortaya
koymaktadir. Les Bains des Dock’un tetris gibi bigimlenisine gore kullanicilar kiip tizerinde bir
satran¢ oyunu oynarmis hissine kapilabilmektedir. ¢ mekandaki belirli nisler ve koridorlarin
geometrik c¢izgilerle kaotik olarak tanimlanmasi yoluyla kullanicilarda merak hissi
uyandirilmasi hedeflenmektedir. Ayrica i¢ mekandaki basitlik aniden renkli bir leke tarafindan
kesintiye ugratilmaktadir. Bu hareket, mekanin karakteristiklerinin ani bir degisimi olarak
algilanmakta ve zitlik yoluyla ilgi c¢ekici bir estetik etki yaratmaktadir (Drozd vd., 2010). Bu
mekansal kurgular Les Bain des Docks termal havuzunun mekansal deneyim yaklasimini ortaya
cikarmaktadir.
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Figiir 4. Les Bain des Dock’ta tasarim yaklagimi/konsept

Su, dogal siiregler sonucunda dogada var olan 6nemli bir unsurdur. Canlilarin yagamlarini
stirdiirebilmek icin ihtiyag duyulan su olmanin o6tesinde, dogada birgok formda
bulunabilmektedir. Suyun dogada var olma halleri, “doganin gizinde bir akis iginde var olan
su”, “doganin olmazsa olmazi olan su” ve “dogadaki diger dogal bilesenlerle varligin1 devam
ettiren su” olarak siralanabilmektedir. Suyun dogada bulunma formlarindan biri olan termal
havuzlarda suyun var olusu, tipki dogada oldugu gibi farkli bigimlerde olabilmektedir.
Calismada ele alinan termal yapilar bu agidan degerlendirilerek Tablo 1’de sunulmaktadir.
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Tablo 1. Termal yapilara ait mekansal yaklasim: Topografik uyum.

Therme Vals

Termas Geométricas _Therme Meran

' a (URL4) ‘
Baglam ile uyum Dogada giz Kesintisiz Baglanti Kesintisiz Baglanti
= Dar yamag = Vahsi doga iginde = Sehirle yakindan = Eski liman bolgesi
* Doganin parcast = Erisilmesi zor bir yer baglantili * Deniz ve su ile iliskisi

= Peyzaj 6nemli bir
parca

= Agag kopriiler
* Renkli ahsap yiirtiyiis
yollar1

= Daglarin giiglendirici
giicli ic mekanda

giicli
= Organik bir his
* Oyulmus kiitiik

Sengiil’e (1995) gore su; “mekanda yiizey eleman1”,

9 ¢

151k yansitict eleman” veya “baglamda

bir 6ge” olarak var olabilmektedir (Sakarya, 2018). Suyun mekanlarda kullanim bigimi,
kullanicilarin suyu farkli sekillerde duyumsamasini saglayabilmektedir. Su, mekanin ruhunun
ve karakterinin belirlenmesinde, kullanicilarin mekana baglanmasinda veya pozitif duygular
icinde olunmasinda etkili bir 6gedir. Bu nedenle mimari tasarimlarda suyun kullanim bigimleri,
mekanin sagladigi konfor ve hissettirdigi duygu agisindan 6nemlidir. Bu baglamda incelenen
termal yapilarda, tasarimcilarin suyu mekanda bir 6ge olarak ele almanin 6tesinde, onu
kullanicinin bellegindeki ani olarak kullanmay1 hedefledikleri goriilmektedir (Tablo 2).

Tablo 2. Termal yapilara ait mekansal deneyim: Duyular ve duyumsamalar.

Therme Vals

Termas Geométricas

Therme Meran

Les Bains des Doc-ks

el Tt

' m!lllﬂ e

¢ (URLY)

d(URLS)

a (URLD) b (URLS)
Acik havuz deneyimi ile Termas Geométricas ile Kullanicilara doganin ve Havuzlarim igine gomiili
magara atmosferini  doganin gbbeginde sehrin birlesimini  bir kaydirak
cagrigtiran ve gizemli bir gizlenerek ilkel deneyimleterek, acik  bulunmaktadir. Kaydirak
his uyandiran kapali ana geometrilerle dogal olan1 havada dinlenme  ve {izerindeki agikliklar ve

havuzun yani sira, ruha
dokunan ac¢ik  havugz;
kuslarin, canlarin  ve
musluktan dokiilen suyun
sesleriyle zenginlesir.
Vaftiz modeli ile suyun
batip yiikselmesiyle 6liim
ve hayat deneyimlerinin

sunulmasi hedeflenir.
Suyun altindaki 151k
lambalar1 ile anne
rahminin  ferahlaticiligi
hissi verilmek

istenmektedir.

vurgulanmasi hedeflenir.
Yerde olan1 kesfetme
arzusuyla su ve atesin
birlikteligini kullanicilara
sunar. Dogal renkli ahsap
yiirliyiis yollari ve
platformlar, derin  bir
vadideki termal havuzlari
birbirine baglar.
Kullanicilara 6zel banyo
alanlar ve
dinlenebilecekleri giiverte
ile dogay1 deneyimleme
firsat1 saglar.

etkilesim imkéani sunar.
Seffaf kiip seklinde bir
kapali spa alami ile
kullanicilara her seyin
Oziiniin daglarin ve Passer
nehrinin genetigi
oldugunu deneyimletmek
hedeflenir (Matos, 2011).

151k kuyulari, kullanicilara
kayis sirasinda etkileyici
bir deneyim sunar. Agik
bir alanda bulunmanin,
serin havay1 hissetmenin
ve gokyliziini
gormelerinin kullanicilara
“kacis” ve “Ozgiirlik”
hissi vermesi hedeflenir.
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Suyun mekansal var olus bi¢imi ile kullanict deneyiminin uyumu yapiy1 essiz kilan bir diger
onemli unsurdur (Jia vd., 2013). Mekanin dogal ¢evre i¢inde bigimlenis kurgusu, yapinin estetik
yoniinii ortaya koymanin yani sira kullanicinin anilarina dokunarak onun yeni mekan
deneyimlerini olusturan yapi tasi gibi davranir. Bu yapi tasi sehrin ortasinda biricikligiyle var
olurken kullanict yasaminda da manevi bir simge etkisi olusturabilir. Termal yapi-su iliskisine
estetik yaklasim ag¢isindan bakildiginda; “baglamda yaratilan etki”, “bolgeye ait yerel malzeme
secimi”, “secilen malzemenin siirdiiriilebilirligi” ve “kullanicinin malzemeyi duyumsamasi”
gibi unsurlarda uyum ve simgeselligin 6ne ¢iktig1 s6ylenebilir (Tablo 3).

Tablo 3. Termal yapilara ait estetik yaklasim: Uyum ve simgesellik.

Therme Vals

Sl

Termas Geométricas
o T

Therme Meran

~ 5

a (URLY) b (URL10) ¢ (URL11) d (URLS)
Bolgenin giindelik Vahsi doganin gobegine Tas, ahsap ve suyun Ilging geometrik
malzemesi olan gnays ile gizlenmis ahsap ve suyun birlikteligi suyun ilkel sekillerin ~ bir  araya
dogal 15181 ve suyun saf birlesimini sunar. Bu giiciinii hatirlatacak  getirilmesiyle olusturulan

estetik degeriyle
tasarlanan bir mekan,
malzeme 06zginligli ve
kullanicilarin anilar1 ile
iligki kurmayr hedefler
(Jung, 2021).

birlesimde renkli ahsap
yollar ve yesil catilarla
dogadaki gizini
stirdiirmeyi hedefler.

sekilde sehrin igerisinde
ikonik bir simge seklinde
uyum saglamayi hedefler.

yapi, dinamik bir
gOriiniim sergiler.
Yapimin dis cephesindeki
genis cam yiizeyler, i¢
mekanin disariya
acgilmasini ve dis mekanin

igeriye dogru
biitiinlesmesini saglar.

SONUC

Su-mimarlik iligkisinin incelenmesi sonucunda suyun; kullanicilarin hayatlarini fiziksel olarak
sirdiirmelerinin yani1 sira yagamlari iizerinde terapotik etki yaratabildigi goriilmektedir. Bu etki
suyun nasil ve ne kadar duyumsandigina bagl olarak degisebilmektedir. Suyun mekanda var
olma bi¢imindeki ¢esitlilik; hamam, havuz, spa gibi mimari yapilar iizerinden izlenebilir.
Bunlardan biri olan termal yapilar; kullanicilar tizerinde rahatlatici etki gostermenin yaninda
zihinsel ve duygusal tedavi yontemi olarak da kullanilmaktadir. Su rahatlatici, iyilestirici ve
dinlendirici etkisi ile kullanicilarin  mekanla kurdugu pozitif bagi giiclendirme
potansiyelindedir. Su, sadece bir yap1 malzemesi veya islevsel bir unsur degil, ayn1 zamanda
mekanin ruhunu ve karakterini belirleyen 6nemli bir tasarim elemanidir. Bunun i¢in suyun,
mekanin dogal ve yapay diger bilesenleriyle iliskilendirilerek kullanict deneyimi agisindan ele
alinmasi gerekir. Termal havuzlarda suyun varolus bigimi, yapinin mimarisini yansitmanin yant
sira bulundugu baglamla iligkisini de goOstermektedir. Termal sularin dogada varolus
hikayesinin yansitildig1 6rnekler oldugu gibi tam tersi durum da s6z konusudur. Termal sularin
yerin altindaki sicak su kaynaklarini yansittigi gézlemlenebilirken, dogal ¢evrenin i¢inde ikonik
bir 6ge gibi de davrandigi da izlenebilmektedir. Mekanin duyumsanmasinda i¢ mekan
senaryosu da 6nemlidir. Su ile bulusan yapmin dogada bigimlenisi ve i¢ mekan kurgusu
birbirini tamamlarken, ortaya yapimin biricik olma hikayesi konulur. Boylece bulundugu
bolgenin kiiltiirel ve tarihi mirasiyla biitiinlesen termal yapilar, kullanicilar i¢in bir kacis
merkezi olabilmektedir. Mekanin 6zgiinliigii, onun baglamla olan uyumunu ve simgeselligini
ortaya koyarken, herhangi bir malzemenin dokusu, rengi, bi¢imi ile kullanicinin bellegine de
dokunabilmektedir. Bu uyum estetigin bir gostergesi olmayi ve yerin ruhunu ortaya koymayi
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hedefler. Boylece termal yapilar kullanicilar igin iyilestirici ve dinlendirici olmanin Stesine
gegerek, suyun Oziinii hatirlatan ve yeni anlamlar kazandiran yapilar haline gelmektedir.
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OZET

Pankreas kanseri, hizli ilerlemesi, erken metastaz yapmasi ve genellikle kemoterapiye direnci
nedeni ile sindirim sistemini etkileyen kotii huylu tiimor tiirlerinden biridir. Sag kalimin
diisiikliigii sebebi ile diinyada kansere bagli dliimlerin 6nde gelen nedenleri arasinda yer
almaktadir. Keoteraodtik olarak kullanilsan Gemsitabin tipik olarak ilerlemis pankreas kanseri
icin ilk basamak tedavi segenegidir; ancak bununla birlikte kemorezistans, gemsitabin ile
basarili tedavinin oniindeki en biiyilik engeldir. Gemsitabinin hiicresel alinimi, aktivasyonunu
ve etkinligini simirlayan mekanizmalarin yani sira tedavi baslangicindan sonra gelisebilen bu
diren¢ mekanizmasinin neden oldugu klinik etkilere ragmen, kullanilmaya devam etmektedir.
Mevut calismamizda amacimiz, pankreas kanserinde gemsitabin direncinin altinda yatan
mekanizmalar1 arastirmak ve ilaca direngli hiicre hatlar1 olusturmak i¢in, insan pankreas hiicre
hatlart PANC-1, MiaPaCa-2 ve CFPAC-1 kullanilarak direngli pankreas kanseri hiicre hatlari
olusturmaktir. Bunu takiben bu hiicrelerin ii¢ boyutlu hiicre formlarini, direngli olmayan hiicre
formlar ile karsilastirmak ¢alismanin ikinci basamagini olusturmaktadir. Hiicrelerin direng
indeksi ve biiylimesi MTT hiicre canliligi testleri kullanilarak degerlendirilmistir. % 50 hiicre
Oliimiine sebep olan gemsitabin konsantrasyonunun direngli hiicrelerde % 90 hiicre canliligina
sebep oldugu goézlenmistir. Hiicrelerin gemsitabine diren¢ kazandiklarini gosterebilmek
amaciyla koloni formasyon deneyi ayrica mitokondri membran potansiyeline (MMP) bagl
olarak hiicre canliliginin incelenmesini saglayan DiOC6 floresan boyama ve direng ile iligkili
protein ifadeleri immiinoblotlama ydntemi ile incelenmistir. U¢ boyutlu hiicre formlar asili
damla modeli deneyi ile gergeklestirilmistir. Koloni olusturma potansiyelleri direngli hiicre
hatlarinda (G+) daha yiiksek gozlenmistir. Ek olarak, P53’iin protein ekspresyonunun
MiaPaCa-2 ve CFPAC-1 hiicrelerine kiyasla diren¢li MiaPaCa-2 G+ ve CFPAC-1 G+
hiicrelerinde 6nemli 6l¢lide daha yliksek oldugu gézlenmistir. Floresan mikroskobu ile, hiicre-
hiicre temas kaybi, niikleer boyutlardaki ve psddopod olusumu da dahil olmak {izere direngli
hiicrelerdeki morfolojik degisimler gdzlemlenmistir. Ug boyutlu hiicre formlarmda koloni
caplarinin direngli hiicrelerde daha yiiksek oldugu ve koloni sayisinin daha yiiksek oldugu
analiz edilmistir. Bu sonuglar, ilag direncine sahip insan gemsitabine direncli pankreas hiicre
hattinin basariyla olusturuldugunu gostermektedir. Bu ¢alismanin sonuglari, gemsitabin
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ajaninin azalmis hiicre aliminin direncli hiicrelerde kemoresiztansta rol oynayabilecegi ve
gemsitabine direngli pankreas kanseri hiicre hatti arastirmalarinda, olusturdugumuz hiicre
hatlarinin rol oynacagi bir in vitro model gelistirmek i¢in kullanilabilecegini géstermektedir.

Anahtar Kelimeler: Pankreas kanseri, Gemsitabin, Ilaca direng
Abstract

Pancreatic cancer is one of the types of malignant tumors that affect the digestive system due
to its rapid progression, early metastasis and generally resistance to chemotherapy. It is among
the leading causes of cancer-related deaths in the world due to low survival. Gemcitabine used
as a chemotherapy is typically the first-line treatment option for advanced pancreatic cancer;
However, chemoresistance is the major obstacle to successful treatment with gemcitabine.
Gemcitabine continues to be used despite the clinical effects caused by mechanisms that limit
its cellular uptake, activation and efficacy, as well as this resistance mechanism that can develop
after the initiation of treatment. Our aim in our current study is to investigate the mechanisms
underlying gemcitabine resistance in pancreatic cancer and to create resistant pancreatic cancer
cell lines using human pancreatic cell lines PANC-1, MiaPaCa-2 and CFPAC-1 to create drug-
resistant cell lines. Following this, comparing the three-dimensional (3D) cell forms of these
cells with non-resistant cell forms constitutes the second step of the study. The resistance index
and growth of cells were evaluated using MTT cell viability tests. It was observed that the
concentration of gemcitabine that caused 50% cell death led to 90% cell viability in resistant
cells. In order to show that the cells became resistant to gemcitabine, the colony formation assay
and DiOC6 fluorescent staining, which allows examination of cell viability depending on
mitochondria membrane potential (MMP), were proceeded. Moreover, resistance-related
protein expressions were examined by immunoblotting method. 3D cell forms were realized
with the hanging drop model assay. Colony forming potentials were observed to be higher in
resistant cell lines (G+). Additionally, protein expression of P53 was observed to be
significantly higher in resistant MiaPaCa-2 G+ and CFPAC-1 G+ cells compared to MiaPaCa-
2 and CFPAC-1 cells. By fluorescence microscopy, morphological changes in resistant cells,
including loss of cell-cell contact, nuclear size, and pseudopod formation, were observed. It
was analyzed that in three-dimensional cell forms, colony diameters were higher and the
number of colonies was higher in resistant cells. These results demonstrate that a drug-resistant
human gemcitabine-resistant pancreatic cell line has been successfully established. The results
of this study show that decreased cell uptake of the gemcitabine agent may play a role in
chemoresistance in resistant cells and can be used to develop an in vitro model in which the cell
lines we created will play a role in gemcitabine-resistant pancreatic cancer cell line research.

Key Words: Pancreatic cancer, Gemcitabine, Drug resistance

INTRODUCTION

The majority of pancreatic tumors are exocrine tumors, including pancreatic ductal
adenocarcinoma  (PDA), acinar cell carcinoma, adenosquamous  carcinoma,
cystadenocarcinoma, hepatoid carcinoma, colloid carcinoma, pancreatoblastoma, and
pancreatic mucinous cystic neoplasm. The most common form is PDA, which accounts for
approximately 90% of all pancreatic tumors. Pancreatic cancer (PC) is a disease with a high
mortality rate. As a result of its difficult anatomical localization, late symptoms, and locally
advanced tumors or metastases, the majority of the population with the disease is considered
inoperable immediately after diagnosis [1]. Once metastasis occurs, only 6% of patients survive
for more than 5 years, and the 5-year survival rate is less than 5%. For this reason, detecting
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and diagnosing the tumor only when it is localized in the pancreas provides the best possibility
of both treatment and survival for patients [2].

Despite all the studies and advances made in understanding the genetic and epigenetic changes
that play a role in pancreatic tumorigenesis, the diagnosis and treatment of this disease still
remains a need. Even in patients with PC who have undergone surgical resection, the prognosis
is poor and recurrence is common. However, since it is one of the most difficult cancers to
detect in the preinvasive stages and symptoms are very rare, this cancer must be detected in the
early stages and biomarkers must be confirmed. Drug combinations such as gemcitabine
(GM)/erlotinib,  oxaliplatin, ~ GM/5-fluorouracil ~ (5FU)/Irinotecan,  GM/paclitaxel,
GEM/capecitabine and capecitabine/oxaliplatin palbociclib are widely used in chemotherapy
for unresectable PC [3]. Gemcitabine inhibits cell proliferation and induces apoptosis. It
supports the autophagy mechanism by increasing AMPK expression and decreasing mTOR
expression [4].

The development of multidrug resistance (MDR) to chemotherapy can occur through many
mechanisms such as decreased drug intake, drug excretion, activation of detoxification systems,
activation of DNA repair mechanisms and avoidance of drug-induced apoptosis. Microarray
analyzes performed on PC cell lines on the drug resistance mechanism caused by gemcitabine,
which is used as a first-line treatment, detected more than 165 genes related to drug resistance.
These genes are known to be involved in many different cell functions such as apoptosis, cell
cycle regulation and signal transduction [5]. Mutations in KRAS, TP53, CDKN2A genes and
high activation of PI3K/AKT, Erk1/2 signaling pathways are common mechanisms for drug
resistance [6]. Studies on these pathways have also shown that PI3K/AKkt activation regulates
the expression of the ABCC1 gene, a family of ATP-binding cassette (ABC) transporters, in
prostate cancer cells [7]. Epithelial-mesenchymal transition (EMT) mechanism, which is an
important factor among resistance factors were examined in gemcitabine resistance mechanism,
It has been proven by studies that Wnt, TGF-f, Hedgehog, Notch and NK-kB signaling
pathways play a critical role in inducing EMT and that the Notch signaling pathway is effective
in both PC progression and that inhibition of the Notch pathway leads to a decrease in GM-
resistant cells [8].

In our study, Panc-1, MiaPaCa-2 and CFPAC-1 cells which have different phenotypic and
genotypic characteristics exposed to continuously treatment of gemcitabine. PC cells became
resistant after approximately 6 months with the exposure of increasing concentrations and
continuously of gemcitabine. Our study provides cell models that will be used in the
development of new combined therapies and the discovery of biological biomarkers in PC
therapy processes.

MATERIAL & METHODS
Gemcitabine Resistant Cell Line

Panc-1 and MiaPaCa-2 cells were cultured in DMEM medium containing 10% Fetal bovine
serum (FBS) and 1% penicillin/streptomycin. CFPAC-1 cells were cultured in RPMI medium
with 10% FBS and 1% Pen./Strep. In 37°C and 5% CO.. Gemcitabine resistance lines identified
as G+ were treated continuously with increasing doses of gemcitabine (10 nM, 20 nM, 50 nM
and 100 nM). After each dose-dependent treatment, dead cells were discarded and surviving
cells were again exposed to the next dose of gemcitabine. This process was repeated after each
dose increase. The application started with 10 nM gemcitabine and continued with continuous
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incubation for 16 weeks until the dose of 300 nM corresponding to IC50 (cytotoxicity) was
reached.

MTT Cell Survival Test

1 x 10* cells/well normal and resistant PC cells were seeded in a 96-well plate. The next day,
gemcitabine was treated with concentrations of 10 nM, 20 nM, 50 nM, 100 nM, 300 nM, 500
nM and 1000 nM, except for the control groups. After 48 hours of incubation, 10 pl of MTT
reagent was added to each 96 wells and kept in the incubator for 4 hours. Then, all the medium
was withdrawn and 100 pl DMSO was added. After waiting for 5 minutes in the dark, the plate
was taken to the ELISA reader and measurements were made at wavelengths of 570 nm and
655 nm and the results were obtained. MTT analysis was analyzed by taking the average of 3
different experiments with 4 replicates.

Fluorescence Microscopy: DiOC6 staining

20 x 10* cells were seeded in a 6-well plate including gemcitabine-resistant and control group
PC cells. To ensure adhesion of the cells, they were incubated for 24 hours in an incubator
containing 37°C, 5% CO>. Then, gemcitabine was treated to the cells at concentrations of 50
nM and 100 nM. Then, the medium of the cells was replaced with the medium containing 4 nM
DiOC6 and incubated for 15 minutes. Cells with healthy mitochondrial membranes were
observed under a fluorescence microscope with excitation at 488 nm and emission at 525 nm.

Colony Formation Assay

2.5 x 10° cells were seeded in a 6-well plate. Then, 50 nM and 100 nM gemcitabine was treated
to the normal and resistant cells. After 48 hours of drug treatment, the medium was changed
with the fresh medium. Cells were incubated at a 37°C 5% CO- for 14 days, and the medium
was changed every 3 days. When the control group cells reached 80% density, the medium was
removed and the cells were washed twice with 1X PBS. Cells were fixed by Methanol-Acetic
acid at a ratio of 3:1 for 5 minutes. Then, cells were stained by crystal violet (0.5%) for 15
minutes at room temperature. Excess dye was removed with distilled water, thus making the
cells penetrated by the dye visible. Colonies were imaged on a Chemidoc-XP imager (Bio-Rad).

Immunoblotting

2x10° normal and G+ cells were seeded in a 60 mm plate and then 50 and 100 mM gemcitabine
was treated. After 24 hours, total protein was isolated with mPER protein lysis buffer (Thermo
Fisher Scientific) with 10% protease inhibitor added. Total protein concentration was
determined by Bradford analysis. Then, the samples were prepared with 5x Laemmli buffer and
run in a 12% SDS PAGE system at 90 V for 3 hours. After the transfer process to the 0.45 um
PVDF membrane, the membranes were incubated with TBS-T containing 5% skim milk for 2
hours. Membranes were incubated at +4 °C overnight with p53 and B-actin primary antibody
prepared at a ratio of 1:1000. After incubation with anti-rabbit secondary at a ratio of 1:300 for
24 hours, it was washed with TBS-T. Protein expressions were examined on the ChemidocMP
by incubating the membrane with chemiluminescence solution for 2 minutes.

Hanging Drop Assay

1 x 10* Gemcitabine-resistant and normal PC cells were incubated in drop form at in 20 ul
medium on the lids of 60 mm? plates. For Gemcitabine treatment, 1 x 10* cells were prepared
in @ medium containing 100 nM Gemcitabine with a final volume of 20 pl and dropped
dropwise onto a 60mm? plates. 1 ml of PBS was added into the plates and the lid was carefully
closed. The plates were incubated for 24 hours at 37°C, 5% CO?, without being moved. The
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droplet form was observed under a light microscope for 24, 48 and 72 hours without distorting
the cover and without turning the cover. At the end of 72 hours, spheroids were stained with
DAPI and DiOC6 and imaged under a fluorescence microscope.

Statistical Analysis

Experiments were repeated at least three times and averaged. For all results, p< 0.05 was
considered statistically significant. Non-parametric Kruskall-Wallis test was used for multiple
comparisons. Changes in protein expressions were analyzed with the Image J and the results
were normalized by using B-actin protein expression ratios.

RESULTS and DISCUSSION

Examining the Effect of Gemcitabine on Normal and G+ Pancreatic Cancer Cell
Viability

Gemcitabine treatment reduced cell viability of Panc-1, MiaPaCa-2 and CFPAC-1 cells in a
dose dependent manner (Figure 1). It was observed that 300 nM gemcitabine reduced cell
viability almost by 50% in each cell line. Panc-1 cells more sensitive to gemcitabine treatment
then MiaPaCa-2 and CFPAC-1 cells. Continuous treatment of gemcitabine for at least 16 weeks
induced drug resistance of PC cells which was analyzed by MTT analysis. While normal PC
cells were loss their cell viability in dose dependently, the drug resistant cells (G+) showed
higher ratio of viability in the same concentration of gemcitabine.
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Figure 1. Determination of the cell viability in Panc-1, MiaPaCa-2 and CFPAC-1 cell line
following gemcitabine treatment (48 h). In vitro growth inhibition of gemcitabine-resistant cell
lines.
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Previous studies showed that the gemcitabine resistant cells were higher proliferation rate and
the time it takes to become resistant may vary depending on the cell line [9].

Examination of the Effect of Gemcitabine on Mitochondria Membrane Potential and
Morphological Change in Normal PC and G+ Cell Lines

DiOCE6 is a positively charged fluorescent dye and allows it to be adhered to by negatively
charged mitochondria, and the dye cannot adhere to apoptotic cells with impaired mitochondrial
membrane potential. Staining was performed following drug treatment to the cell lines for 24
hours, and the morphology change in the cells was visibly changed compared to the control
group and resistant cells (Figure 2). While control group cells exhibit a highly colonized
morphology with tight junctions, the resistant cell group exhibits a spindle-like appearance with
loss of cell-cell contact and a morphology that is larger in size. These morphological features
are often associated with a fibroblast-like or EMT-like phenotype [10]. A visible decrease in
the number of cells was observed in the 100 nM gemcitabine treated control group compared
to the resistant cell group. Moreover, apoptotic cell death was determined as a result of MMP
loss in gemcitabine-treated cells, which is the main indicator of apoptotic cell death through the
intrinsic pathway.

Control

PANC-1

MIA PaCa-2

CFPAC-1

Figure 2. Examination the effect of gemcitabine on MMP loss in normal and resistant Panc-1,
MiaPaCa-2 and CFPAC-1 PC cells. Cells were exposed to 100 nM gemcitabine treatment for
24 hours. Then, treated-cells were stained with DIOC6 and examined under fluorescence
microscopy (x10).

Gemcitabine Treatment Inhibited Colony Formation Potential in Panc-1, Miapaca-2 and
CFPAC-1 Cell Lines Compared to Resistant Cells

Colony formation test is a method that allows observation of the colony formation potential of
cells after the application of a chemotherapeutic agent in an in vitro environment (Figure 3). It
was observed that the selected-gemcitabine doses significantly suppressed the colony-forming
abilities of the normal cells. However, as it was expected the resistant cells had remarkable
colony forming potential. Colony forming potential is related with cancer stem cell (CSC)
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potential of the cells which induced cell aggressiveness and migration ability to the cancer cell
population [11]. The study in Panc-1 cells showed that gemcitabine resistance led to increase
the CSC population and upregulated the protein expression levels of EMT biomarkers [12].

CONTROL

CONTROL +50 Nm ~ CONTROL + 100 nM_ Resistant + 100

Gemsitabin Gemsitabin nM Gemsitabin

MIA PaCa-2 CFPAC-1

PANC-1

Figure 3. Investigation of the effect of 50 nM and 100 nM gemcitabine on colony forming
potential and colony diameters of normal and resistant Panc-1, MiaPaCa-2, and CFPAC-1 PC

cells.

The tumor suppressor P53 protein which is an important target of chemotherapeutics has critical
role during cell proliferation and cell survival. A study showed that the gemcitabine-resistant
SW1990 PC cells had higher p53 protein levels than normal SW1990 cells [13]. In the current
study the p53 protein levels were determined by immunoblotting. Panc-1 G+ cells showed no
difference on p53 levels when compared with normal Panc-1 cells. However, both MiaPaCa-2
and CFPAC-1 cells increased p53 expression when they became a gemcitabine resistant (Figure

5).
Panc-1 MiaPaCa-2 CFPAC-1
Control G+ Control G+ Control G+
p53 — — - - W v
[B-actin -— —— - - e
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Figure 4. Determination of P53 expression levels in Panc-1, MiaPaCa-2 and CFPAC-1 cell lines
by immunoblotting. B-actin was used as a loading control.
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Demonstration of the effect of gemcitabine on 3D spheroids forms of Panc-1, MiaPaCa-2
and CFPAC-1 cell lines

The hanging drop assay is used to establish a 3D spheroid models to understand the cell-cell
cohesion. 3D cell models help to investigate the role microenvironment and cell-cell contact
during cell proliferation and invasion [14]. In the current study the normal and resistant PC cells
were treated with 50 and 100 nM gemcitabine and observed time dependently for 24, 48 and
72 hours. Gemcitabine treatment suppressed the formation of the 3D spheroids and decreased
the number of colonies. Moreover, the resistant Panc-1, MiaPaCa-2 and CFPAC-1 cells were
exhibit as untreated control cell groups which diameter of the 3D spheroids were larger than
gemcitabine-treated normal cells. The cell viability ratio of the spheroids at 72h was examined
by DiOCS6 staining and nuclei of the cells were observed by staining with DAPI (Figure 5).

PANC-1 Mia-PaCa-2

CONTROL CONTROL + 50 M GM CONTROL + 100 1M GM RESISTANT + 100 iM GM
» 40,

72h
72h

Di0OC6
DiOC6

API

DAPI

72h

Di10C

DAPI

Figure 5. Demonstration of the effect of gemcitabine treatment (50 and 100 nM) in 3D spheroid
forms of normal and resistant Panc-1, MiaPaCa-2 and CFPAC-1 PC cells with hanging drop
assay. Spheroids were stained with DiIOC6 and DAPI and then visualized by flourescent
microscopy after72h.

CONCLUSION

With this study, gemcitabine-resistant cells were successfully obtained. The cells obtained can
be used in studies on the resistance mechanism against gemcitabine, the first-line drug in the
treatment of pancreatic cancer. With our study, p53 expression was found to be highly
expressed in gemcitabine-resistant cell lines, and spheroid numbers and colony diameters
increased in 3D cell models of these cells. As a result, it has been possible to study new
molecular targets on gemcitabine-resistant cells with these cells.
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OZET

Kiiciik ¢ocuklarin deneyimlerinin kisitliligi diistiniildiiglinde, 6grenme siirecinde bagkalarindan
duyduklar bilginin payr biiyiiktiir. Arastirmalar, 4 yasindan itibaren ¢ocuklarin secici giiven
sergilediklerini; bilgi kaynagmin epistemik veya sosyal oOzelliklerini dikkate alarak kime
giiveneceklerini sectiklerini gosteriyor. Cocuklarin aciklamanin kalitesini giivenin bir yordayicisi
olarak gordiiklerini gosteren bulgular da vardir. Ancak bildigimiz kadariyla su ana kadar aciklama
kalitesi sosyal ipuglariyla ¢atistiginda ¢ocuklarin hangi ipucuna daha fazla 6nem verdigine dair bir
calisma olmadi. Bu c¢alisma, 36 (19 kiz) 4-6 yas arasi ¢cocuklarin dongiisel ve dongiisel olmayan
aciklamalar1 ayirt etme becerilerini ve bu epistemik 0Ozellikleri bilgi kaynagimin tutumu
(olumlu/olumsuz) ile catistifinda agiklamalari sunan bilgi kaynaklarina olan se¢ici giivenlerini
aragtirmistir. Cocuklar dongiisel olmayan acgiklamalar1 dongiisel olan aciklamalara gére anlamli
derecede “daha 1y1” olarak derecelendirdi (eslestirilmis 6rneklem t-test, p < .05) ve yeni bir bilgi
edinirken dongiisel olmayan agiklamalar yapan bilgi kaynagini anlamli derecede daha sik secti
(binom testi, p < .03.). Ancak, iyi a¢iklamalar yapan-olumsuz tutumlu bilgi kaynagi ve kotii
aciklamalar yapan-olumlu tutumlu arasinda, ¢ocuklarin giliven tercihlerinde anlamli bir fark
buluinmadi (binom testi, p > 0,05). Bulgularimiz, kiiciik ¢cocuklarin segici gliveni ile bu gelisim
asamasinda epistemik ve sosyal ipuclarina atfettikleri dnem arasindaki karmasik etkilesimin
anlasilmasina katkida bulunmaktadar.

Anahtar Kelimeler: Secici Giiven, Zihin Kurami, A¢iklama Kalitesi
Abstract

Considering their limited experience, learning from others plays a significant role in young
children’s learning. Research shows that by 4 years of age, children show selective trust; they take
into account the epistemic and social cues of the information source when deciding whom to trust.
There is also evidence that children distinguish between circular and non-circular explanations. To
our knowledge, no study yet examined which cues children weigh more when epistemic cues
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conflict with social ones. This study investigated whether 36 (19 female) 4- to 6 -year-old children
can distinguish between circular and non-circular explanations and their selective trust when the
epistemic characteristics of the informant conflict with his/her attitude (positive/negative).
Children rated noncircular explanations as significantly “better” than circular explanations (paired
samples t-test, p < .05) and selected the informants providing noncircular explanations
significantly more when acquiring new information (binomial test, p <.03.). However, there was
no significant difference in children's trust preferences between the informant who gave a good
explanation with negative attitude and the informant who gave a bad explanation with a positive
attitude (binomial test, p > 0.05). Our findings provide insight into the complex interplay between
young children’s reliance on epistemic and social cues relatively.

Key Words: Selective Trust, Theory of Mind, Explanation quality

144



Introduction

When a child asks his parents about rain, such as "Why does it rain?" and receives inconsistent
answers, he must select one of the parents as a reliable informant. Since children's experiences are
limited compared to adults, this selection process plays a crucial role in children's learning [11].
Research has shown that children do not trust other people unconditionally but give importance to
various cues such as the informant’s certainty and competence/expertise, and the quality of
explanation [3-7-10].

Young children also take into account social cues such as attractiveness, honesty, helpfulness, and
benevolence when deciding whom to trust [13-1]. Recent research focused on the relative weight
of epistemic and social cues on children's selective trust. For instance, [13] tested whether 3-to-5-
year-olds favored informant's competence over her benevolence. In their study, children were
presented with two informants with different expertise (relevant/irrelevant), answering the
questions with incompatible attitudes (rude/polite). It was found that 4- and 5-year-olds endorsed
the relevant but rude expert more than 3-year-olds. In another study where informant’s certainty
was pitted against her benevolence, 4- to 6-year-olds children endorsed the certain but unkind
informant [3].

However, other evidence suggests that social cues are just as important as epistemic cues. In their
study, [ 10] presented 3- to 5-year-old children with two informants to understand whether children
give more credit to accuracy or helping behavior in terms of trust. The results indicated that
children tended to favor the helpful informant over unhelpful one. However, when accuracy was
introduced as well, children no longer showed a clear preference for either of the informants.

Considering children’s selective trust, the quality of explanations stands out as a critical factor [15-
2]. A study presented 3- to 5-year-olds with different types of explanations about hidden objects,
some containing causal connectives (e.g., "because") and others using phatic terms (e.g., "well")
[4]. Results indicated that 4- and 5-year-olds relied on well-connected (causal connectives)
arguments when making decisions. Furthermore, research showed that young children can utilize
information about the quality of explanations for assessing an informant's future reliability [7].
Presented with two informants providing either a circular or a non-circular explanation about
familiar objects/entities, 5-year-olds significantly chose non-circular explanations while 3-year-
olds did not make a systematic choice. Another study compared explanation quality with expertise
[6]. While 4-5 and 6-year-olds chose the expert informant's explanation significantly, 3-year-olds
did not show a significant trend. When the expert provided a circular explanation and non-expert
a non-circular one, the initial trust in the expert informant decreased among participants of all ages.

These results show that the type of strategy children follow during selective trust depends on the
task used in the study or the informant's features (epistemic or social) which can be explained by
dual-process accounts [9]. According to this account, children's generalization from social
characteristics to epistemic knowledge align with Type I process, which is fast and automatic. In
contrast, evaluating the epistemic information of the informant requires the Type II process, which
taxes cognitive resources. Theory of mind (ToM), defined as the ability to understand and attribute
mental states (intentions, emotions, desires, knowledge) to others [5], might be one possible
cognitive resource required for adult-like trust choices [8-14].

To our knowledge, no study has so far compared explanation quality (circular vs non-circular) with
social cues in terms of their relative influence on children’ selective trust. First, we replicated [7]
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with a cohort of Turkish children. Additionally, we examined whether the developing theory of
mind ability explains children’s trust-related choices.

MATERIAL & METHOD

Participants: A total of 36 4- to 6-year-old children (19 F, Mage = 5,47 year, SD = 0,696, Range
2) participated in the study. All participants were native Turkish speakers and came from families
with mid to high socio-economic background.

We used within subject design in this study; all participants went through the same process (a)
warming (b) training (c) explanation with neutral actors (d) explanation with actors with different
attitudes (e) theory of mind task.

Questions and Explanations: 8 new questions from 4 different domains (nature, mechanic, social
norms, daily life) were generated. Like the stimuli used in [7], 2 different explanation types that
differ in quality were produced to answer the questions. Circular explanations (low quality) refer
to statements that only repeat the information in the original question without adding information,
even though non-circular explanations give more information than original question (Table-1).

Procedure:

a) Warming: This phase familiarized children with the visual stimuli. We asked 3 questions about
daily life with visual stimuli (e.g., “What do we wear when our hands get cold? Gloves or shoes?”).
All children provided correct answers to these questions.

b) Training: This section investigated whether children could understand causal relationships. In
this part we presented children with causal propositions accompanied by visual stimuli. (e.g., Ali
is riding a bike, Ali falls, Ali started to cry. — “Why is he crying?”). All children gave appropriate
answers for causal propositions.

¢) Explanation with neutral actors: The participants were presented with pictures of 2 female
informants. Across 4 trials, first a picture was presented, e.g., “Look, here is a picture of rain. Now,
these girls will explain how rain falls. Let’s see what they say.”. Each trial was about a different
domain (Nature, mechanical, daily life, social roles) (Table-1). Then, prerecorded videos of 2
informants were played. One actor consistently provided circular explanations, while the other
offered non-circular explanations. The actors, matched for attractiveness, maintained a neutral
affect. The order of explanation type was balanced across each question. After each explanation,
participants were asked to rate the explanation on a 6-point Likert scale: “What kind of explanation
do you think that was?”. Lastly, children performed the selective trust task, choosing one of the
informants to learn the name of a novel object and receive a new explanation. We coded the choice
of the non-circular explanation informant as “1” and the circular explanation informant as “0.”

(d) Explanation with actors with different attitudes: The procedure was identical to the first part,
except for the explanations (Table-2) and informant’s attitudes. The circular explanation informant
had a positive attitude (smiling, using gesture), while the non-circular explanation informant acted
negatively (grumpy voice, no eye-contact).

e) ToM Task: The task involved presenting two girls, a box, and a basket on the screen. Initially,
one girl (Ayse) placed the ball in the box and left the room. Subsequently, the other girl (Elif)
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moved the ball from the box to the basket. Upon Ayse's return to the room, the participants were
posed with three questions by the experimenter.

1. Where will Sally look for the ball? (Belief question)
2. Where is the ball actually? (Reality question)
3. Where was the ball in the first place? (Memory question)

The critical question is the question of belief— if children respond to this by showing the box, then
they appreciate that Sally's understanding of the world reflects the real situation. If they point to
the basket instead, they will likely fail the mission because they didn't consider that they had
information Sally didn't have access to.

RESULTS

Explanation with neutral actors: A paired samples t-test revealed that the scores of non-circular
explanations [(M =4,95), (SD = (0,9)] was significantly higher than scores of circular explanations
[((M=4,27),8D = (1,28)], t(35) = 3,32, p = .021. This indicates that participants consistently rated
non-circular explanations higher than circular explanations in terms of quality of explanations.

Selective Trust Task 1: In response to the novel object question, 69% of the participants preferred
the non-circular informant, while 47% favored the non-circular informant for the novel explanation
question. A binomial test showed that the proportion of the selection of noncircular informant (M
= 0.69, Test Proportion = 0.50) significantly differed from chance (p = .029). Thus, participants
consistently favored the non-circular informant for the novel object question but not for novel
explanation question (p > .05).

Explanation with different attitudes: A paired samples t-test showed that there was no significant
difference between the scores of non-circular explanations [(M = 4,42), (SD = (1,35)] and circular
explanations [(M = 4,35), SD = (1,23)], #(35) = 289, p = .774. This suggests that when the non-
circular informant displays negative attitude, children's assessments of the explanation quality
provided by this informant decreased.

Selective Trust Task 2: In response to the novel object question, 39% of the participants preferred
the non-circular informant, while 56% favored the non-circular informant for the novel explanation
question. Binomial tests showed null results: neither the proportion of the selection of noncircular
informant (M = 0.39, Test Proportion = 0.50) nor the selection of non-circular circular informant
for novel explanation question significantly differed from the chance ( ps > 05). These results
indicate that when the non-circular informant has a negative attitude, children did not significantly
endorse this informant more than chance level.

ToM Task: Only 39% of the participants succeeded in the False Belief Task. In order to assess the
effect of ToM ability on selective trust performance, we conducted logistic regression, however
ToM scores did not significantly predict children’s performance in the selective trust task.

DISCUSSION

In this study, our first goal aim was to replicate the findings of [7] with Turkish children. As
expected, when explanation quality is the only cue, children chose the non-circular informant over
circular one when deciding whom to trust. The fact that they evaluated the informant who made a
non-circular explanation beforehand with higher score supports our hypothesis that they chose this
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informant because she gave a good explanation. However, we found that non-circular informant is
chosen more in the novel object question than in the novel explanation question. This tendency
could be influenced by the repeated selection task, potentially making children feel compelled to
choose a different individual in the second question.

As expected, when social cues came into play, children’s reliance on epistemic or social cues
showed no clear pattern. A meta-analysis indicated that children between the ages of 4 and 6
prioritized epistemic cues over social characteristics in selective trust task [16]. However, it may
not be entirely accurate to separate epistemic and social features when attempting to comprehend
children's understanding of trust. As evidenced in our study, certain epistemic features may not
override social cues. This result may also stem from the fact that children were not particularly
curious to learn about the phenomenon to be explained in our study. Future studies might set up a
design where children actively search for an explanation. Another possible explanation is that
social cues might not be completely disconnected from epistemic knowledge. For children, a
friendly person might be inherently knowledgeable/trustworthy.

One limitation in the current study is to force children to choose between two options. Although
this is a situation that children may encounter in daily life, a sound evaluation of trust should be
observed even when there is a single informant. Hence, it might be more beneficial to conduct the
selective trust task by evaluating the trust to a single informant, rather than having children to
make a comparison between two informants.

CONCLUSION

In summary, during early childhood, children's trust choices appear to be rational, beginning
around the age of 4, but this rationality can be lost when they conflict with some social cues. In
this study, we aimed to open a new discussion area by combining the quality of explanation, which
is epistemic knowledge, with good and bad social characteristic features. We also examined the
effect of theory of mind, which requires understanding the minds of others, on these choices.
Future studies should expand upon these findings by combining these Turkish explanation sets
with different social cues by eliminating the limitations mentioned in the discussion section.
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Table-1

Circular Explanations

Non-circular Explanations

How do bees

Bees make the buzzing sound because

make the we can hear their voices.

buzzing

sound?

How do Washing machines clean clothes
washing because clothes came out clean from
machines them.

clean the

clothes?

Why do we We wear jackets because sometimes

wear jackets
in winter?

Why do we

we want to wear jacket and wear.

We share our toys because we own

share our toys | them and we can share.

with our
friends?

Table2-

Circular Explanations

Bees maket he buzzing sound because
their wings move very fast

Washing machines clean clothes
because clothes are washed inside the
machine with soup and water.

We wear jackets because jackets are
thick and they keep us warm.

We share our toys because our friends
couldn’t own them and they may play
with them.

Noncircular Explanations

How does rain fall?

How do cars move?

Why do we go to
school?

Why do we help
people around us?

Rain falls because we can
see it rains.

Cars move because we
can see a lot moving car.

We go to school because
we have class every day
and we go.

We help people around us
because they are around
us and we help.
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Rain falls because clouds fill
with water and they get
heavy.

Cars move because their
wheels round and we steer
with the steering wheel

We go to school because our
teachers teach us that we
have to learn.

We help people around us
because doing everything
alone can be hard and
exhausting.
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OZET

Teknoloji ve dijital hayatin ¢gogalmasi ile elektrik enerjisine ve depolanmasina olan ihtiya¢ her
gecen giin artmaktadir. Enerji depolayicilarindan olan siiper kapasitorler, elektronik elemanlar
da diren¢ den sonra en ¢ok kullanilan devre elemanidir. Siiper kapasitorler, bir dielektrik
malzeme ile birbirinden ayrilan iki iletken malzemeden olusmaktadir. Bir gili¢ kaynagina
baglandiginda bu iletkenlerden biri pozitif digeri ise negatif yiik biriktirmektedir. Gliniimiizde
malzeme biliminde ilerlemeler ile siiper kapasitorlerin performansini artirmak icin de yapisinda
bulunan elektrotlar1 farkli malzemeler kullanilarak verimde artiglar saglanmaktadir. Bu
deneysel calismada elektrot hammaddesi olarak, Ordu/Unye sahilinde bulunan manyetik deniz
kumunun en yogun mineralli tozlarinin, siiper kapasitorlerde elektrot malzemesi olarak
kullanildi. Heniiz tamamen kesfedilmemis olan bu mucizevi kum igerisindeki manyetit
(Fe304) elektrot yapiminda kullanilarak, dogal bir kaynaktan yenilenebilir enerji iiretimi
saglandi. Kum igerisindeki Fe304, dncelikle 100-200 mikron arasinda segilen elek a¢ikliginda
eleyerek sarsma cihazi yardimiyla daha kii¢lik olan hali hazirda istenmeyen kuvars ve silika
parcgaciklarinin ¢ogunu ayirdik. Daha sonra manyetik ayirma yontemleriyle %96.7 oraninda
saflastirdigimiz Fe304°i aktif karbon, PVP K-30 ( POLIVINIL PYROLIDONE) ve etanol ile
karistirarak bir solisyon elde ettik. Daha sonra bakir plaka lizerindeki grafen kagida bu
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solisyonu enjekte ederek iki miknatis arasinda yonlendirme islemini yaptik. Son olarak farkli
kosullar altinda elde edilen numunelerin potansiyel farklari dlciilerek en fazla fark elde edilen
numune belirlendi. Simetrik stiperkapasitor tiretmek igin tiiretilen elektrotlar 10x10mm2
boyutunda kesilmistir. Seperatdr olarak filtre kagidi ve elektrolit olarak EMIM BF4
kullanilmistir. Serit seklindeki bakir folyolar ise elektriksel kontak malzemesi olarak
kullanilmigtir. Elektrolit sizintilarin1 6nlemek igin iiretilen sandvi¢ yapi kapton bant ile
kapatilmistir.Elektrokimyasal testler ikili elektrot konfigiirasyonunda, Gamry Interface 1010E
Potansiyostat/Galvanostat kullanilarak gergeklestirilmistir.

Anahtar Kelimeler: Sahil kumu, elektrot, siiperkapasitér, manyetit,enerji

Abstract

With the proliferation of technology and digital life, the need for electrical energy and its course
Is increasing day by day. Supercapacitors, which are one of the energy storage, are the most
used circuit element after the resistor in electronic elements. Supercapacitors consist of a
dielectric material and two conductive conductors apart. If one of these conductors is positive
when connected to a power source, it accumulates a negative charge. With advances in
expansion materials science, demonstrations of the efficiency used by different workers to use
the electrodes in its structure to increase the performance of supercapacitors are shown. As the
raw material of these protective electrodes, the densest mineral powders of the magnetic sea
sand found on the coast of Ordu / Unye, as electrode material in super capacitors. By using
magnetite (Fe304) electrodes in this miraculous sand, which has not yet been fully discovered,
the energy production detected from a natural source has resulted. In the sand content, Fe304,
we have separated the scope of the already stainless quartz and silicate components, which are
smaller in the use of shaking device by first sieving in the sieve opening selected between 100-
200 microns. Then, we obtained a solution of activated carbon, PVP K-30 (POLYVINYL
PYROLIDONE) and ethanol from Fe304, which we purified 96.7% by magnetic separation
methods. Then, the graphene was separated on the copper plate and we made this solution and
carried out the routing process between the two worlds. Finally, by measuring the potential
differences of the samples obtained under different conditions, the sample with the most
difference was determined.The electrodes produced to produce symmetric supercapacitors
were cut in 10x10mmz2 size.Filter paper was used as separator and EMIM BF4 was used as
electrolyte. Strip-shaped copper foils were used as electrical contact material. The sandwich
structure was sealed with kapton tape to prevent electrolyte leakage.Electrochemical tests were
carried out in a dual electrode configuration using Gamry Interface 1010E
Potentiostat/Galvanostat.

Key Words: Beach sand, electrode, supercapacitor, magnetite, energy.

l. INTRODUCTION

Supercapacitors are based on the principle of storing energy and the distribution of ions to the
electrodes through the electrolyte. It is possible to examine supercapacitors in three groups
according to energy storage principles. These are double-layer electrochemical capacitors,
hybrid capacitors and pseudo capacitors. The type of supercapacitor studied in the project is
included in the group of double-layer electrochemical supercapacitors. Double-layer
electrochemical supercapacitors contain an electrolyte and a separator. They can store by non-
faradic process as charged electrostatic. There is an opposite attraction when voltage is applied
due to the charge potential difference on the electrode. This attraction causes ions in the
electrolyte to diffuse over the separating and counter-charged electrode pores. A double layer
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charge is formed at the electrodes to prevent the recombination of ions. With the increase in
the specific surface area and the distances between the electrodes, the double layer is reduced.
This reduction enables double-layer electrochemical capacitors to achieve high energy
density. There are two main differences between double-layer supercapacitors and batteries.
First; Supercapacitors can last for millions of cycles, unlike batteries that can last several times
at best.

The second difference is that in supercapacitors, the charge storage mechanism does not need
to contain the solvent of the electrolyte; In lithium-ion batteries, the electrode interface
contributes to solidification when using high-potential cathodes or graphite anodes. Within the
scope of the study, after obtaining magnetite powder from Ordu/Unye beach sand, electrodes
were produced for supercapacitors. Unlike the conventional ones of the electrode; With the
increased energy storage and reduced charging time due to the production of Fe304 powders
in the magnetic field, at least 96.7% of the magnetite to be used within the scope of the study
was purified from sand by recycling using ore enrichment methods in the current study. In this
way, by ensuring that the magnetic particles to be directed in the electrode construction come
to the desired state; was to achieve high power density and compact size. This made them
suitable for use to store charge for typical electronic circuits.

More efficient electrodes have been produced than today, which we will use in supercapacitors,
which have the ability to charge and discharge in a short time, which are frequently used to
meet the power demand and which provide large bursts of power for short periods, thus
increasing the life without operational wear and tear, and which can be used repeatedly without
the need for replacement.

I. MATERIALS AND METHOD

WORKING DESIGN

Within the scope of the study, preliminary preparation processes are required for magnetite
recovery and electrode production. Preliminary operations for magnetite recovery; sampling,
drying and sample reduction processes. The pre-processes required for electrode construction
are; is to prepare the solution for the electrode and to prepare a circuit that uses ionic liquid and
a copper cathode to measure the potential difference.

First of all, Unye beach sand, which contains magnetite, is suitable for the purpose of the study
and to be represented in the enrichment process of the ore in order to obtain the planned results;
8 kg of representative samples were taken from the 5 meter area with the help of a shovel at
regular intervals and stored for study use in the Mining Engineering Laboratories of Karadeniz
Technical University.

The sample taken was dried for approximately 48 hours in the MM Group Medcenter
Einrichtungen GmbH branded oven, which was initially set at 105 °C to remove moisture. In
order to prevent agglomeration that may occur in the material, the material was mixed at certain
intervals.

The purpose of the sample, which is then subjected to the sample reduction process, is to ensure
that we have a material with the same properties that can be retested against any errors during
the testing process. For this reason, we reduced the sample by dividing the sample we stored in
the laboratory into two equal parts. We used the grid divider for this process.

A. Sample Separation Processes
A.1l. Separation with Sieve
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In the separation process carried out to reach the valuable mineral in this study sample, we
removed the particles that are under 150 microns in size and that have the risk of sticking to
each other and particle aggregation. For the sieving process, we used a sieve set in ASTM E-
11 standards in Karadeniz Technical University Laboratories. In the sieving process, a 150
micron sieve was selected and the sample was spread over the sieve with the pan at the bottom,
and the sieve set, which was fixed, was placed in the sieve shaker and subjected to dimensional
analysis at appropriate vibration for 15 minutes. As a result of the dimensional analysis, it was
observed that the sample under 150 micron size had magnetite powders with a smaller size
compared to the silica, and it was removed from silica at a high rate. Thus, the first distinction
was obtained.

A.2. Magnetic Separation

In the study, we created a magnetite concentrate by separating the magnetite mineral, which
shows high magnetic sensitivity, from the weak magnetic and non-magnetic minerals in our
sample.

We chose a dry magnetic separator (banded) with low field intensity, which is the most suitable
method, where we can benefit from the concentrate with high effect. Thus, separation tests
were performed with AKSA MAGNET branded magnetic separator by feeding with blade
angle of 11.4-21.6 degrees, field strength of 0.1-1 Tesla, and tape speed of 52-212
(revolutions/min).

Considering the grain size of the sample and the high magnetic property of magnetite, a low-
intensity dry magnetic separator (banded) available in the Mining Engineering Laboratories of
Karadeniz Technical University was used. We started the sample separation process by
adjusting the feeding speed, the belt speed and the position of the separator, and the sample
advancing on the belt moved to the permanent magnet in the drum at the end of the belt.

Thanks to the magnet, while the magnetite mineral advancing on the tape adhered to the tape
and continued to advance, the non-magnetic grains fell at the end of the tape and the separation
was realized. The samples obtained after processing were subjected to EDS, SEM and SRD
analyzes which are the characterization processes.

100 grams of the obtained sample was taken and sieved for 15 minutes on a sieve with a wire
spacing of 125 microns and separated again according to the size difference. After screening,
it was determined that 34.19% of Ordu/Unye beach sand could be used for supercapacitors.

After the sieving process, the part remaining under the sieve was separated from silica manually
with the help of magnets. Weighed after each separation. The process was terminated by
observing the minimum difference between the weighings. After this process, SEM and EDS
analyzes, which are characterization processes, were applied.

A.3.Grinding and Size Reduction

Since electrode production will be carried out in the continuation of the study, the magnetite
sample should be very small in nano size. Therefore, it was ground 3 times in 10x3 periods in
the ball mill in the laboratories of Karadeniz Technical University Mining Engineering
Department. A flocculant was used in the grinding process. The reason for this is that the
sample, which is reduced to nano size, sticks to each other and prevents the problems that will
occur in size change. A 20-minute drying was done after grinding, since a flocculant was used.
In order to remove the liberated elements, they were separated again with the help of magnets.
The final purity of the sample was obtained by performing SEM and EDS analysis for the last
time.
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B. Electrode Making
B.1.Expanded Graphene Paper Preparation

Expanded graphite paper consisting of graphene was used on the substrate of the material from
which we produced the electrode. It was turned into paper under 60 bar pressure with the help
of a manual hydraulic press with a stamp placed on the graphene sheets placed in the mold.

The reason why we use graphene here is that it has a very good heat and electrical conductivity
as well as its flexible structure. Thus, while providing the appropriate form to the electrode, it
will not add weight and will provide support in the electron transition. Thanks to its light
structure, it has the feature of being a very good underlay.

B.2. Preparation of Solution and System

Magnetite powders need to be directed for electrode production. For this, a volatile solution
was needed in order for the dust to stick to the substrate when we create a magnetic field. We
used ethanol to dry quickly in the solution we prepared.

Apart from this, we used PVPK-30 (POLYVINYL PYROLIDONE) polymer in solution so
that the magnetite powders can stay stuck on graphene paper and not move towards the magnets
with the effect of the magnetic field. The reason we use this polymer is that it is a polymer that
is not harmful to the environment and does not leave a chemical effect like the materials used
in other batteries. In addition, its high binding feature was the reason for our preference. While
the mixture was being prepared, it was mixed for 10 minutes with the help of fish put into the
solution at 1000 RPM speed in the mixing device (Thermo electron corporation).

We mixed magnetite powders and activated carbon into the mixture we made for 15 minutes
with an ultrasonic mixing device to increase the conductivity of our electrode. By the way, the
reason why we use activated carbon is that it is a material that is not harmful to nature. Another
issue is that the whole mixture cannot be mixed with the Thermo electron corporation device,
because magnetite powders stick to the fish and cause the solution to clump together.

Additionally, a graphene substrate was used with a copper plate. The reason for this is that we
will increase the magnetic field effect with the copper plate we put under the graffiti paper, and
we will eliminate the possibility of tearing and fragmentation due to the thinness of the graffiti
paper coming out of the press. In addition, the dielectric property of copper was also exploited.

B.3. System Design

The system we chose to make the electrode was to orient the magnetite through the solution.
For this, we needed to create a model that could provide orientation and a system was designed.

In the bill, there are two arms at the top and bottom, and a system that can be adjusted with
screws between the arms has been created. The reason why the arms of this system are movable
is that when we place the magnets for orientation, we can easily adjust the distance of these
magnets and ensure that the magnets are parallel to each other thanks to the screws between
them. The arms also moved up and down in a playable manner from the first support, providing
a comfortable working environment during solution transfer. The system, the design of which
was completed, was put into practice as seen below.
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Figure B.3.1: The system prepared for the magnet guiding process.

Since the arms of the system we installed are in a movable form, scales were used to make the
arms straight in order to prevent the solution in the prepared pool system from slipping on a
single floor. Thus, in the system where the solution in the pool is corrected with the help of
scales, it becomes easier to distribute it homogeneously.

B.4. Solution Injection

It was necessary to distribute the solution homogeneously on the graphene on which we will
form the electrode. For this, the solution was injected with the help of a syringe by spreading
it on graphene at regular intervals in the form of drops. Before the solution was injected, mixing
was done with the help of an ultrasonic mixer. This mixing process was repeated before each
injection. Thus, the precipitation of magnetite material, which has a high density, was
prevented.

Due to the porous structure of the expanded graphite paper, while the solution was injected,
some of the solution passed to the underside of the graphene and spread over the environment.
The advantage of this was that the excess solution did not stay on top of the layer and spread
more quickly on the graphene due to its faster flight. However, the desired magnetite layer was
formed in a thinner structure.

For this reason, by using a pool system prepared on graphene, the bottom of which is fixed to
graphene, and the closed-top part of the pool system is used, the solution is spread by the
amount of the surrounding area by reducing the spread without being dependent on the
environmental factors. This diffusion allowed the solution to be in the form of a thicker layer,
reducing the amount of solution seeping into the graphene. Thus, the solution evaporated more
slowly. Magnetite dust formed a thicker layer as it could not get out of the pool. The creation
of the system within the framework of the pool had a positive effect on ensuring its
homogeneous distribution.

B.5. Orientation

The iron element in the magnetite material, which will be guided by the effect of the magnetic
field, comes to a perpendicular position between the magnets and provides parallel thorn-like
structures. The material directed to the vertical position creates an increase in efficiency in the
cell created in terms of yield.

The orientation event was performed both in the oven environment and at room temperature in
our experiment.The reason why we do the orientation event in two different temperature
environments is to explore the solution that we will create the electrode, the amount of drying
and the hardening structure of the drying material. Then, the difference in brittleness and
brittleness of the material dried at room temperature and oven rate was examined.
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No matter how oriented the electrode is produced, in order to see the difference between the
electrodes produced without orientation, electrode production was carried out at room
temperature and in the oven environment without orientation. After homogeneous distribution
of the solution transferred on the graphene material, it was left to stand at 60°C and room
temperature.Thus, by measuring the potential differences, detailed results were obtained in
which environment it was more efficient.

B.6. Potential Difference Measurement

During the study, 16 electrode samples were made. The potential difference was calculated
with the similar sample, which was tested under different conditions, with the highest volt taken
from these samples and made by changing the parameters under the same conditions.The
potential difference was measured with the help of a voltmeter in the electrolyte cell formed
with the ionic class. Thus, we ended the study after choosing the most efficient sample.

Working Groups

The study is to show that the ore deposits in our country, which have not yet been discovered,
can become open to science and technology, especially by reducing foreign dependence and
providing more profit to the national economy.

After the integration of the electrodes to be produced with the realization of the project into the
battery, these batteries will become a product that will be used everywhere in our lives, from
seven to seventy, from homes to industry. In addition to providing profit in the personal field,
it will also provide profit in the national economy and foreign markets.

Especially in this period of accelerated industrialization in our country, many supercapacitors
are used in applications that require long-term compact energy storage instead of very fast
charging/discharging. Cars, buses, trains, cranes and elevators are widely used in areas such as
energy rescue braking, short-term energy storage or explosion mode, as well as in electric
screwdrivers that need to be charged in a few minutes, LED flash lights of digital cameras,
laptops to stabilize the power supply and similar electronic devices. Thanks to the project, more
efficient professional and environmentally friendly batteries will be used in all electronic
devices that can also be used in the automotive sector and national defense.

In addition, since the methods determined within the scope of the project are open to differences
and are a new field of study, it is planned to enrich the researcher aspect of undergraduate
students by producing an undergraduate thesis. In addition, the project will shed light on new
projects in the development of materials to be used in applications where the electrode is of
great importance and will increase the usage area of magnetite mineral.

II. RESULTS
I. Sample Separation Processes

The sample we have was subjected to size distribution analysis before the procedures to be
performed.The graphical view obtained as a result of this analysis is shown in Figure i.1.
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Figure i.1: Mastersizer analysis image

i.1.Sieve Separation

The material was divided into 16 parts using a sample separator (Figure i.1.1.).At a certain
speed, the sample was fed to the separation part of the divider with the help of a container
(Figure i.1.2) and the samples taken with the help of precision balance were weighed and
recorded.The recorded values are given in Table i.1.Considering the results, it was made
suitable for dimensional analysis. Finally, the samples were bagged and made ready for
processing.

TR

ST T g

Figure 1.2: Sample Separation Process

Table i.1. The amount of sample accumulated as a result of sample splitting
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Sag Bolme de kalan | Sol Bolmede kalan
numunelerin miktar1 | numunelerin miktari
296.1 303.8

285.8 300.4

373.1 300.7

302.6 312.5

302.4 310.7

262.7 312.1

263.7 309.2

278.3 301.3

The findings of the characterization processes before the separation processes of the sample;

200 pum EHT=2000kV Signal A=SE1 oo 4o Karadi al University
WD=110mm Mag= 50X Central Research Laboratory

Figure i.1.3: SEM analysis image.

Electron Image 1

Figure i.1.4: EDS analysis image.
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Figure i.1.5: EDS Fe analysis image.
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Figure i.1.6: EDS Ti analysis image.
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Figure i.1.7: EDS Si analysis image.
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Figure i.1.8: EDS Ti analysis image

Figure i.1.9: Element percentages on the EDS chart

The split sample was screened using a 150 micron sieve in the ASTM E-11 series (Figure
i.1.11) found in KTU Mining Engineering laboratories and size separation was carried out by
vibrating at 23.6 frequency for 15 minutes using a shaking device (Figure i.1.12:). . After the

sieving process, the material under the sieve and over the sieve was weighed and noted.

Figure i.1.11: ASTM E-11 Sieves.
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Figure i.1.12: Sieve shaker.
As the size of the sample decreases in the magnetic separator, the probability of sticking and
clumping together is higher, so the sample, which was below 150 microns, was transferred to
the magnetic separation section before being subjected to the magnetic separation process.
After each sieving process, a 150 micron sieve was placed in the sieve cleaning device and
cleaning was carried out with the help of ultrasonic waves for 15 minutes.

I.2. Magnetic Separation

The 150 micron sieve sample was subjected to the separation process by choosing a low field
strength magnetic separator (Figure i.2.1) by utilizing the high magnetic susceptibility of
magnetite for magnetic separation processing. In order to obtain magnetite concentrate in the
most suitable condition, 15 experiments were carried out with the Box-Behnken design, one of
the statistical experimental design methods, by using different values and considering the
parameters that will affect the separation such as device setting, belt speed and blade angle
(Table i.2.1:).

Table i.2.1: Investigated parameters and coded/actual levels for the device

Levels
Parameters Low | Medium High
| -1 0 1
A These alimentation 5 7 9
B Band Speed 6 7,5 9
C Blade Angle 11,4 16,5 21,6

Table i.2.2: Experimental design, layout and results obtained.

Experi Aliment Band Stabbin aliment Conce Waste Concen Wast

231,6] 83.3482) 147,6283 36,0 637

1

1

1 231.3] 89.7318] 141,0356 388 610
0 1 238.1| 62.6692) 174.7736 203 734

1

1

1

1

ment ation Spee g pain ationgr | ntrated ar trated e%
no speed d ar % yield | yield
1 -1 -1 0 221.3] 205.8207| 14,9096 93,0 6.7
2 1 -1 0 24301 227.35] 14,9082 93.6 6,1
3 -1 1 0 221.8] 39.2721| 181.7332 17.7 81.9
4 1 1 0 226,0] 35,3876 190.0179 15,7 84.1
5 -1 0 2049 84.3972| 119,6296 41,2 38,4
1
-1
1

2321 224.21) 7,399 96.6 32
216,8 52.3329] 163.6863 24.1 75.5
201,7| 182.4713] 18,5892 90,5 9.2
2389 39.019] 199.0179 163R2 83.3
13 0 0 0 204,3] 61,4147 142,1061 30,1 69,6
14 0 0 0 2374 77.8005] 159,0303 328 67.0
15 0 0 0 220,3| 76.6509] 142,99 34.R| 64,9
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Figure 1.2.1: Schematic representation of magnetic separation device and blade angle (Yazici,

(The losses occurred during these experiments are in the range of 0.4904 to 0.8732 and are
below 1%, which is acceptable loss and these experiments were considered valid.) In the
concentrate sample taken from the magnetic separator, the mineral contents were examined by
SEM analysis. EDS analysis was performed on the concentrate sample taken from the magnetic

separator to understand the mineral contents.

200 pm EHT=20.00KV Signal A=SE1 |0 0 Karadeniz Technical University
| WD=115mm Mag= 50X Central Research Laboratory

Figure i.2.2: SEM analysis image.

Electron Image 4

Figure i.2.3: SEM element view.
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Figure i.2.4: Fe EDS analysis Image
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Figure i.2.5:. EDS Ti analysis image.
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Figure i.2.6: EDS Si analysis image .
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Figure i.2.7: Element percentages on the EDS chart

As a result of the experiments we carried out, the data obtained in 3D were statistically analyzed
and surface graphics were presented.

3D Surface

Actual Factor

Konsantre verim (% miktar)

B: Bant hizi, rpm

A: Besleme hizi, rpm 5%

Figure i.2.8: 3D surface graph (Feed speed - Belt speed).
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Figure i.2.9: 3D surface plot (Knife angle Belt velocity).
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216 9

Figure 1.2.10: 3D surface graph (Knife angle - Feed rate).

The experimental conditions were based on these parameters and the production was continued
and the material obtained as a result of the process was transferred to the next stage.

100 g of the most efficient sample (Experiment 2) that came out of the magnetic separation
device was taken and sieved again in a 125 micron mesh sieve according to the size difference.
thus a purer sample was obtained. The data obtained after the sieve is as follows.

Table i.2.3: Sample amounts after sieving in 125 micron sieve:
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125 u Sieve Top 125 p under Sifter

61.8 gr 34.2gr

In order to purify the concentrated sample obtained after magnetic separation, a fractionation
method, which is a consistent enrichment, was applied. In this process, a strong part was
brought close to the material laid on a clean plate to a certain extent, so that the magnetic grains
were exhibited. In order to easily separate the sample from the magnet, the groups were
wrapped in a small sample bag and the separation process was completed in this way. The
process was continued several times until the weight difference with the previous weighing
was minimized. It was repeated 7 times in total.

Table i.2.4: Magnet Separation data.

Sample amount before magnetic separation | 34.2 gr
Sample amount after first separation 329 gr
2. Sample amount after separation 31.3¢gr
3. Sample amount after separation 30.4 gr
4. Sample amount after separation 30.06 gr
5. Sample amount after separation 29.85 gr
6. Sample amount after separationi 29.74 gr
Sample amount after final separation 29.73 gr

i.3.Milling and Size Reduction

After being separated from the magnet for the last time, 2% anti-caking agent (ethanol) was
added to the sample and it was ground 3 times in 10x3 periods in a ball mill. It was dried at
125°C for 20 minutes to remove the ethanol added after grinding. After drying, completely dry
and nano-sized powder was obtained by crushing the animal. After these processes, the sample
was measured as 29.48 grams.

1 pm EMT=2000K/ SignalA=SEf |00 (o Karadeniz Technical University
H WD=90mm Mag= 10.00KX Central Research Laboratory

Figure i.3.1: SEM analysis image
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Fe Kol

Figure i.3.2: Fe EDS analysis image

Figure i.3.3: Si EDS analysis image

Figure i.3.5:: Element percentages on the EDS chart

We observed that the sample produced with the above findings reached the appropriate purity
(96.7%) for the electrode.

ii. Electrode Making

For the electrode construction, firstly, the trajectory was created and the parameters were
determined so that it was possible to observe under different conditions. You can examine this
on a flowchart in Table ii.1.
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Table ii.1: Electrode Production Flow Chart.

L. Expanded Preparation of
Obtaining graphene paper |—{ volatile
magnetite sand production solution

Obtaining electrodes Transfer of l .

with the effect of .1 solution onto | Preparation of
magnetic field at graphene paper the solution
ambient temperature

Obtaining the Electrode formation Electrode
oriented electrode by keeping it at

ambient temperature obtaining

Solution evaporation Obtaining the
at 60°C by creating a oriented
magnetic field electrode |

After the sand was obtained, expanded graffiti paper was produced. Then, the solution in which
magnetite was used was prepared. While preparing the solution, it was wondered whether the
amount of materials used, the orientation of the electrode we produced and the amount of
adhesion to graphene. By changing the amount of PVP material and activated carbon in the
solution, its effects and behaviors were observed under the same conditions. The amount of
solution components to be formed as a result of literature research and chemical calculations is
as in Table ii.2.

Table ii.2: Amounts of components required for solution preparation.

Component Name Component Amount (gr)
Ethanol 9,56 gr
PVP 0.3gr
Magnetite 24 gr
Activated carbon 0.28 gr

*Experiments were carried out to observe the data in the proportional differences of the
knowers in the table.

a) PVP Rate determination

By increasing the rate of PVP used, the adhesion of magnetite to graphene was achieved with
a more gel-like structure. By increasing the adhesion, the oriented states of the magnetite
grains became more durable in the battery cell. Higher efficiency was observed in the
electrodes formed with this solution.
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Table a.1: Amount of components with increased PVP ratio in solution preparation.

Component Name Component Amount (gr)
Ethanol 9,56 gr
PVP 0.6 gr
Magnetite 2.4 gr
Activated carbon 0.28 gr

Figure a.1: Mixture of ethanol and PVP with increased PVP ratio.

b) Increasing the Activated Carbon Ratio

With the second prepared solution, magnetite was attached to the graphene. In the experimental
study, it was desired to observe the behavior in terms of electrode efficiency by increasing the
conductivity with activated carbon. The amount of solution components was prepared as

follows.

Table b.1: Amount of components with increased active carbon ratio in solution preparation.

Component Name | Component Amount (gr)
Ethanol 9,56 gr
PVP 0.6 gr
Magnetite 24 gr
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Activated carbon 0.42 gr

In the experimental studies made with this prepared solution, it was observed that the increase
in activated carbon did not provide efficiency in conductivity for the electrode, and the use of
activated carbon in excess of the determined rates caused a decrease in volts, leaving the

magnetite powders in the background.

Table ii.3: Solution tally

Count of Solutions Used in the Project

l

Solution A

Ethanol 9,56 gr

PVP 0.3 gr

Manyetit 2.4 gr

Aktif karbon 0.28 gr

v N
Solution 1 Solution 2
Ethanol 9,56 gr Ethanol 9,56 gr
PVP 0.3 gr PVP 0.6 gr
Magnetite 2.4 gr Magnetite 2.4 gr
Activated carbon 0.28 gr Activated carbon 0.28 gr
1

Solution 2/+C

Ethanol 9,56 gr

PVP 0.3 gr

Magnetite 2.4 gr

Activated carbon 0.42 gr
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After the solution was prepared, experiments were performed to see the effects of changes in
other parameters on volts.

1) Magnetic Orientation

The iron element in the magnetite material, which will be guided by the effect of the magnetic
field, comes to a perpendicular position between the magnets, allowing to obtain parallel spiny
structures. The material oriented to the vertical position provides an increase in efficiency in
the cell created in terms of yield.

1.a) Guiding with the help of a magnet

The orientation event was performed both in the oven environment and at room temperature in
our experiment. The reason why we did the orientation event in two different temperature
environments was to examine the drying amount of the solution we will form the electrode and
the hardening structure of the drying material. Another issue was the difference in brittleness
and brittleness of the material dried at room temperature and oven temperature.

Figure 1.a.1: Orientation with the help of a magnet

1.b) Steering Without Magnet

Although the aim of the experiment was to produce electrodes with an oriented structure,
electrode production was carried out at room temperature and in the oven environment without
orientation in order to see the difference between the electrodes produced without orientation.
After the homogeneous distribution of the solution transferred on the graphene material, it was
left to stand at 60 °C and room temperature, and electrode production was carried out.

172



Figure 1.b.1: Orientation Without Magnet

2 ) Solution Injection

It was necessary to distribute the solution homogeneously on the graphene on which we will
form the electrode. For this, the solution was injected with the help of a syringe by spreading
it on graphene at regular intervals in the form of drops. Before the solution was injected, mixing
was done with the help of an ultrasonic mixer. This mixing process was repeated before each
injection process. Thus, the precipitation of magnetite material, which has a high density, was
prevented.

Figure 2.1: Solution injection

2.a.) Injection of solution without pool

While injecting the solution, due to the porous structure of the expanded graphene paper, some
solution passed to the underside of the graphene and spread to the environment excessively.
The advantage of this was that the excess solution did not stay on top of the layer and it spread
faster on the graphene because it flew faster, but the magnetite layer desired to be formed was
formed in a thinner structure.
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Figure 2.a.1: Poolless solution injection

2.b) Solution injection into the pool

A pool system prepared on graphene, with the bottom fixed to graphene, with closed sides and
an open top, has been provided to spread by the amount of the surrounding area without being
dependent on the environmental factors of the solution and reducing its spread. This diffusion
allowed the solution to be in the form of a thicker layer, reducing the amount of solution seeping
into the graphene. so the solution evaporated more slowly. Magnetite dust, on the other hand,
formed a thicker layer as it could not spread to the environment. The creation of the system
within the framework of the pool had a positive effect on ensuring its homogeneous
distribution.

Figure 2.b.2: The created pool model

3) Temperature Parameters

One of the two samples prepared with the same solution as the temperature difference was
oriented at 40°C oven conditions, while the other sample was oriented at room temperature. It
has been observed that the efficiency of orientations with or without magnets oriented at room
temperature is high.

4)Time Parameter

By directing the samples using the same solution, injection and temperature parameters at
different times, their behavior was observed. It was determined that different volts were
obtained from the samples that were left to steer at different time intervals.
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IV. DiIsCuUssION

In a study by Mihrimah Ozkan et al., it was suggested to use silicon in the anode component of
Li-ion batteries. Although silicon has a higher energy storage capacity than silicon dioxide
compounds, thermal expansion problems are encountered. In the study conducted by Mihrimah
Ozkan et al. and published in the journal Nature Scientific Reports, it was reported that nano-
sized silicon, which can be obtained from sea sand, is a candidate material for use in Li-ion
batteries. According to the results of this study, after the sea sand, which contains a large
amount of quartz (SiO2), after some processes, sand particles of about 0.1 mm were ground to
micrometer and nanometer levels, respectively. Impurities were removed by calcination and
then washed with chemicals such as hydrochloric acid (HCI), hydrofluoric acid (HF) and
sodium hydroxide (NaOH). Afterwards, quartz, which acquired a bright white color, was
reduced with magnesium and silicon was obtained. Sodium chloride (NaCl) was added to
prevent the high heat generated in this exothermic reaction from causing undesirable reactions.
It was then washed with by-products and NaCl.

In our study, we were able to offer a product with high added value to the national economy
by making electrodes from Fe304 powders in the magnetic sand along the coast of Unye.

Considering the innovative aspect and technological value of this study; Since there has not
been an international study on the production of electrodes from magnetite from Unye beach
sand before, it offers new ideas in terms of the scientificity of the subject.

At the same time, our study will create an alternative infrastructure of energy storage, which is
of great importance today.

V. CONCLUSION

Within the scope of the study, after obtaining magnetite powder from Ordu/Unye beach sand,
electrodes were produced for supercapacitors. Unlike the conventional ones, it is aimed to
produce electrodes with higher performance than the existing ones by paying attention to the
increased energy storage and reduced charging time.

Study; The aim is to show that the ore deposits in our country, which have not yet been
discovered, can become open to science and technology, especially by reducing foreign
dependency and providing more profit to the country's economy.

As can be seen in the examinations of the magnetite concentrate desired to be obtained, the
iron ratio in the sand was 76%, the silicon ratio was 19%, and the titanium ratio was 5%. Then,
the test samples were separated by the sample separation process and the silica above 150
micron size was removed from the sample by sieving method. Experiments were started with
samples below 150 microns in size. The samples were separated by magnetic separation device
and tested with different parameters. In the first operation with the magnetic separation device,
the feeding speed, belt speed and blade angle parameters were used at low, medium and high
degrees to separate the separation process. In the concentrate sample taken from the magnetic
separator, 93% efficiency was obtained when the results of the EDS analysis were examined
in order to understand the mineral contents of the concentrate sample taken from the magnetic
separator. In order to increase the purity of the concentrate sample obtained after the magnetic
separation process, the magnetic separation method, which is a secondary enrichment, was
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applied. In this process, a strong magnet was brought close to the material laid on a clean plate
to a certain degree, so that the magnetic grains were attracted. After these enrichments, since
the silicon ratio was not sufficient for us, grinding and magnet separation were applied to one
of the samples. After this procedure, it was decided to use this sample. The sample to be used
during the construction of the electrode was the sample that met the minimum requirements for
the study, and the iron ore ratio was increased up to 96.7%. After the magnetite material was
prepared, expanded graphene paper was printed and the orientation process in the magnetic
field was started. The first yield was negative when the electrode was viewed with a voltmeter.
Afterwards, a new trial was made by adding activated carbon to the second solution created in
order to increase the conductivity. The yield encountered in this experiment was below the
desired level. In the design of the poolless system, experiments were made using the same
solutions and it was understood that the effect of activated carbon did not support the efficiency.
The solution parameters were changed again and the PVP ratio was increased by half. With
these parameters, new electrode experiments were carried out by holding them at ambient
temperature and furnace atmosphere with a magnet, and secondarily keeping them unoriented
in the furnace atmosphere and ambient temperature. Between these trials, the electrode guided
with a magnet at ambient temperature gave results above the desired efficiency. When the same
parameters were used, the same high efficiency results were obtained with an electrode trial
again.

The electrodes produced to produce symmetric supercapacitors were cut in 10x10mm? size.
Filter paper was used as separator and EMIM BF4 was used as electrolyte. Strip-shaped copper
foils were used as electrical contact material. The sandwich structure was sealed with kapton
tape to prevent electrolyte leakage. Electrochemical tests were carried out in a dual electrode
configuration using Gamry Interface 1010E Potentiostat/Galvanostat.

Thus, success was achieved with the first charging trial for the targeted battery.
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