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Bulunduklar1 cografyanin yasam bigimlerinin ve yapi teknolojilerinin ihtiyaglar dogrultusunda
sekillendirdigi kirsal mimari, insanlarin ortak tarihi mirasi i¢in somut ve somut olmayan
degerleri beraber barindiran alanlardir. Insan ve doganin birlikte sekillendirdigi bu yerlesimler,
ayn1 cografyada ortak ozellikler tagimalarina karsin insanlarin kendine 6zgiin yasam pratikleri
sonucu farklilagmiglardir.

Turabdin bolgesindeki Siiryani kdy yerlesimleri, farklilasan konumlar1 ve 6zgiin potansiyelleri
bulundurmakla beraber, erken donemlerden itibaren varligini siirdiiren ve ortak bir tarihi
gecmise sahip olan yerlesimlerdir. Bu koylerden bazilar1 terkedilmis olmakla beraber,
insanlarin yasam bi¢imlerinin sonucu ¢evrenin sekillendigi ortak bir kiiltiire sahip benzer kirsal
yerlesimler olugmuslardir. Turabdin bolgesindeki Siiryani kdylerinin mevcut durumlart ve
yapisal Ozellikleri incelendiginde, kiiltlirliin mimariye yansimasi sonucu benzer yap tipleri,
organik yerlesim ve bu yerlesimde kullanilan malzemeler arasindaki ortak noktalar
goriilebilmektedir. Terkten, bakimsizlik ve hava sartlarindan metruklasan yapilar disinda;
kdylerin, sivil-dini mimari yapilari, sokak ve yerlesim dokusu geleneksel kirsal mimarinin
ozelliklerini korumaktadir.

Tanrinin ‘hizmetkarlarinin dag1’ olarak tercime edilen antik Turabdin bolgesi; Hasankeyf,
Mardin, Dara, Nusaybin ve Cizre’yi ¢evreleyen yerlesimlerdir. Anith (Hah) kdyii de bu antik
bolge sinirlara dahil edilmektedir. Bu cografyadaki birgok kirsal yerleske ortak 6zelliklere
sahip olup, yasayan bir kiiltiirlin devamlili§1 agisindan 6zgiin bir alan olan Anitli (Hah) ise
tamamen terk edilmeden gilinlimiize kadar bu pratikleri aktarmaya g¢alisan 6zgilin kirsal bir
yerlesimdir. Anith (Hah) kdyii, Mardin ilinin Midyat ilcesinde yer almakta olup, Midyat’in
dogusunda ve ilge merkezine 30 km uzakliktadir. Daglik, verimli tarim arazileri, bag ve
bahgelerler ¢evrili yiiksek bir tepede kurulmus katmanl bir kirsal yerlesim alanidir. 18 hanenin
bulundugu mahallede, 110 kisilik niifusun tamami Siiryanilerden olusmaktadir. Mahallede; 2
sivil ve 5 dini mimari yap1 tescil edilmis olup, mahallenin yasama alan1 ve etrafi, Hah harabeleri
olarak 2009 yillinda Diyarbakir Kiiltlir Varliklarin1 Koruma Boélge Kurulu tarafindan 1. derece
arkeolojik sit alan1 olarak ilan edilmistir. Bes tescilli dini mimari yapidan; Meryem Ana
Manastir1 ve Mor Sobo Katedrali, 2021 yillinda Midyat ve Cevresindeki (Turabdin) Ge¢ Antik
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ve Ortacag Donemi Kilise ve Manastirlar1 bagh ile UNESCO Gegici Miras Listesi’ne alinan
yapilarin arasinda yer almaktadir. 2022 yilinda Kiiltiir Bakanlig1 tarafindan 6neri yonetim plan
sinirlarinin olusturulmasi i¢in alanlar incelenmis, Alan Yo6netim Plan1 ve Unesco dosyasinin
hazirlanmasi i¢in ¢aligmalara baglanmistir.

Cemaati ve ilk kullanicilan tarafindan halen kullanilan Anith kirsal yerlesimi, Somut- somut
olmayan ve dogal-kiiltiirel degerleri {izerinde beraber barindirarak, 6zgiin bir alan olmasi
bakimindan cografyadaki diger kirsal yerlesimlerin sekillenmelerini anlama agisindan énemli
bir rol iistlenmektedir.

Glineye yonelen, topografya ile uyumlu koy yerleskesinin oldugu tepenin altindaki ovalarda;
tarim arazisi olarak kullanilan baglar ve bahgeler yer almaktadir. Ozellikle dini 6greti sonucu
gelisen sarap kiiltiirlinden kaynakli verimli baglar kdy etrafina yayilmistir. Bunun yaninda
Anitli’daki Meryem Ana Manastiri’nin etrafindaki arazilerde, manastirin ekonomisine katki
saglamak amaciyla fistik bahgeleri bulunmaktadir.

Turabdin kdyleri glinlimiize kadar 6zgiinliiglinii ve biitiinliiglinii koruyan geleneksel yerlesimler
olup bircogu ilk kullanicilarin varligindan kaynakli olarak somut ve somut olmayan degerleri
beraber barindirmaktadir. Ky sakinlerinin degisen ihtiyaglari, kdye geri doniisler, turizmin
gelismesi ve kirsala yonelim gibi sosyal, ekonomik ve politik kosullardaki degisim, koruma
alaninda 6nlemlerin siirdiirtilebilir ve bir planlama dogrultusunda yapilmasi gerekliligini ortaya
cikarmaktadir. Dogal ve kiiltiirel degerlerin birlikte siirdiiriilebilir bir sekilde yerel halk ile
beraber korunmasi uzun vadeli koruma politikalar1 agisindan 6nemlidir.

Birgogu 1. derece arkeolojik sit alani olarak tescil edilen Turabdin kdylerinin biitiinciil bir
sekilde korunmasi i¢in yasaya girmesi Onerilen kiiltiirel peyzaj kavramiyla, kdy yerleskelerinin
uzun vadede siirdiiriilebilir koruma statiisiine ulagsmasini saglayacaktir. Yasadaki bu eksiklik
giderilene kadar, Koruma Bolge Kurullarinin yasamin var oldugu alanlarda arkeolojik sit
derecelemelerini yeniden irdelenmesi alanin insansizlastirilmadan korunmasi agisindan
onemlidir. Alanin yerel halk ile beraber korunabilmesi i¢in farkli koruma statiisiindeki
arkeolojik sit derecelendirilmelerinin bilimsel aragtirmalarinin 6niinli acacak sekilde tespit
edilmesi dnemlidir. Yerlesimlerde tekil tespit ve tescil islemlerinin nitelikli bir sekilde kontrollii
ve diizenli yapilmasi, Kudepler araciligiyla kirsalda yasayan halkin koruma alaninda
bilinglendirilmesi i¢in egitimlerin yapilmasi gerekmektedir. Bunun yaninda nitelikli bir
denetleme mekanizmasiyla, alanlarin kontrolsiiz yapilasmasinin oniine gegilecektir.

Anithda siirekliligini saglayan karakter alanlari kilise ve manastir arazileridir. Bu kilise ve
manastirlarin birgogunun eski tapinaklar {izerine insa edildigi bilinmektedir. Bu alanlarda ve
kalintilar1 okunabilen toprak dolgu arazilerde, arkeolojik arastirma caligmalar1 desteklenerek
kazi ¢aligmalart yapilmalidir.

Terk, kiiltiir varliklarinin yan1 sira somut olmayan mirasinda yok olmasina sebep olmaktadir.
Dolayisiyla ilk kullanicilart tarafindan halen kullanilan yerlesimlerin bu kiiltiirle varlig1 ve
stirekliligi 6nemlidir. Bu birlikteligin tarihi bir siireklilik saglamasi i¢in bilincin artirilmasi
onemli bir noktadir. Turizmden kaynakli niifus degisimin iyi kontrol edilmesi gerekmektedir.
Bunun i¢in altyapi, ziyaret¢i yOnetimi, egitim, saglik ve Kkiiltiir olanaklarina erigim
kolaylastirilmal1 ve planlanabilir olmas1 gerekmektedir.

Bunun yaninda son yillarda degisen ihtiyaglar, turizm baskist ve kdye doniisler bu kirsal
yerlesimlerde ortak koruma sorunlarina sebep olmaktadir. Yapilan bu ¢alisma kapsaminda
Turabdin bolgesinde yer alan ortak degerlere sahip olan kirsal mimari yerlesimleri, Anitl koytii
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0zelinde mevcut durumlarini ve koruma sorunlarini irdeleyerek siirdiiriilebilir alanlar
olabilmeleri i¢in 6nerilerde bulunulmustur.

Anahtar Kelimeler: Midyat; Anith; Turabdin; kirsal mimari; kiiltiirel peyzaj

ABSTRACT

Rural architecture, shaped in line with the needs of the lifestyles and building technologies of
the geography in which they are located, are areas that contain both tangible and intangible
values for the common historical heritage of people. These settlements, shaped by humans and
nature together, have differentiated as a result of people's unique life practices, although they
have common characteristics in the same geography.

Assyrian village settlements in the Tur Abdin region, although they have different locations and
unique potentials, are settlements that have existed since the early periods and have a common
historical past. Although some of these villages were abandoned, similar rural settlements with
a common culture were formed as a result of people's lifestyles, shaping the environment. When
the current situation and structural features of the Assyrian villages in the Tur Abdin region are
examined, common points between similar building types, organic settlement and the materials
used in this settlement can be seen as a result of the reflection of culture on architecture. Except
for buildings that have become derelict due to abandonment, neglect and weather conditions;
The civil-religious architectural structures, streets and settlement texture of the villages preserve
the characteristics of traditional rural architecture.

The ancient Tur Abdin region, translated as 'mountain of God's servants'; These are the
settlements surrounding Hasankeyf, Mardin, Dara, Nusaybin and Cizre. Anith (Hah) village is
also included in the borders of this ancient region. Many rural settlements in this geography
have common characteristics, and Anitli (Hah), which is a unique area in terms of the continuity
of a living culture, is a unique rural settlement that tries to transfer these practices until today
without being completely abandoned. Anithi (Hah) village is located in the Midyat district of
Mardin province, east of Midyat and 30 km away from the district center. It is a layered rural
settlement established on a high hill surrounded by mountainous, fertile agricultural lands,
vineyards and gardens. In the neighborhood where there are 18 households, the entire
population of 110 people consists of Assyrians. In the neighborhood; 2 civil and 5 religious
architectural structures have been registered, and the living area of the neighborhood and its
surroundings, the Hah ruins, were declared as a first degree archaeological site by the
Diyarbakir Cultural Heritage Preservation Regional Board in 2009. Among the five registered
religious architectural structures; Virgin Mary Monastery and Mor Sobo Cathedral are among
the structures included in the UNESCO Temporary Heritage List under the title of Late Antique
and Medieval Period Churches and Monasteries in Midyat and Surroundings (Turabdin) in
2021. In 2022, the areas were examined by the Ministry of Culture to establish the proposed
management plan boundaries, and work was started to prepare the Area Management Plan and
Unesco file.

Anithi rural settlement, which is still used by its community and its first users, plays an important
role in understanding the shaping of other rural settlements in the geography, as it is a unique
area, containing tangible-intangible and natural-cultural values.
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In the plains below the hill, where the village settlement is located, oriented to the south and
compatible with the topography; There are vineyards and gardens used as agricultural land.
Fertile vineyards, especially due to the wine culture that developed as a result of religious
teachings, are spread around the village. In addition, there are pistachio gardens in the lands
around the Virgin Mary Monastery in Anith in order to contribute to the economy of the
monastery.

Turabdin villages are traditional settlements that have preserved their originality and integrity
until today, and many of them contain both tangible and intangible values due to the existence
of the first users. Changes in social, economic and political conditions such as the changing
needs of village residents, returns to villages, development of tourism and orientation towards
rural areas reveal the necessity of taking measures in the field of conservation in a sustainable
and planning manner. Protecting natural and cultural values in a sustainable manner together
with local people is important for long-term conservation policies.

The concept of cultural landscape, which is proposed to be introduced into the law for the
holistic protection of Turabdin villages, many of which are registered as 1st degree
archaeological sites, will ensure that the village settlements reach sustainable conservation
status in the long term. Until this deficiency in the law is resolved, it is important for the
Regional Conservation Boards to re-examine the archaeological site ratings in areas where life
exists in order to protect the area from depopulation. In order to protect the area together with
the local people, it is important to determine the archaeological site ratings with different
protection status in a way that will pave the way for scientific research. It is important to carry
out individual identification and registration processes in settlements in a qualified, controlled
and regular manner, and to provide training to raise awareness of the people living in rural areas
in the field of conservation through Kudeps..

Keywords: Midyat, Anitli; Turabdin, rural architecture; cultural landscape
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ABSTRACT

Research Problem

In this paper, we will focus on a certain polynomial defined by the generating function. We will
construct an operator involving this polynomial. We investigate the linearity and positivity of
this operator sequence, and then determine the moments of this operator sequence in order to
investigate whether a Korovkin-type approximation can be utilised. For this, we will find its
moments.

Research Questions

The questions we based on during the study period are as follows:

How can one analyze the positivity of a polynomial when its generating function is known?"
How can an operator be constructed from a polynomial with a known generating function?"

How to check the linearity and positivity of operators constructed using the generating
function?

How to find the interval in which it is positive?

Under which conditions can the operator we constructed be analysed with a Korovkin-type
approach?

How to use the generating function to find moments?
Literature Review

Certain polynomials, often referred to as special or orthogonal polynomials, possess unique
properties that make them valuable in various mathematical contexts, including approximation
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theory and operator theory. These polynomials exhibit specific properties or satisfy certain
differential equations. Examples include Legendre polynomials, Chebyshev polynomials,
Hermite polynomials, and Laguerre polynomials. Special polynomials play a significant role in
approximation theory, where the objective is to find simpler functions that closely approximate
complex ones. These polynomials serve as fundamental components for constructing
approximation schemes that effectively approximate functions or datasets. Operators in
mathematics are functions that transform one function into another. The properties of special
polynomials, especially their orthogonality, often lead to efficient approximation algorithms
when combined with appropriate operators.

In 1815, Karl Weierstrass demonstrated the density of algebraic polynomials within the class
of continuous real-valued functions defined on a compact interval. His work established that
every continuous function could be approximated arbitrarily well by polynomials. The proof of
the Weierstrass Approximation Theorem given by Bernstein (1912) stands out among the many
existing proofs because of the polynomials it generates. Bernstein polynomials are defined to
approximate the continuous function f in the interval [0,1]. Since the introduction of Bernstein
polynomials, there have been many generalizations and modifications of this polynomial such
as (Chlodowsky, 1937), (Szasz, 1950), (Mejer-Konig and Zeller, 1960) (Wright, 1930) and
(Kantorovich, 1931) and (Lorentz, 1953).

After proving the approximation of an operator to a given function, another problem is the order
of this approximation. VVoronovskaya (1932) and Popoviciu (1935) determined the rate of
approximation of Bernstein polynomials.

In approximation theory, there are various methods for determining approximation. The method
used for linear positive operators is Korovkin's theorem. It is a variation of Bernstein's theorem.
It tells which conditions are necessary for any function chosen from the space of continuous
functions to converge uniformly in a compact region. Determining these conditions requires
finding the moments. Bohman (1952-54) and Korovkin (1953) separately gave useful proofs of
Bernstein's Theorem.

Researchers have extended similar studies to other certain functions such as Appell
polynomials.

Methodology

We base the method of the study on the usefulness of the generating function. "We studied a
certain polynomial defined by a generating function as part of our method. Defining the
polynomial by a generating function simplifies some mathematical operations. To construct the
operator, we first utilize the generating function. Then, we demonstrate its positivity using the
Taylor series expansion. After saying that the operator we constructed is positive and linear, we
proved the uniform convergence of linear positive operators using Korovkin's theorem. Since
the hypothesis of Korovkin's theorem requires finding the moments, we determined the
moments with the help of the generating function.
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Result and Conclusion

We found the interval in which the determined polynomials are positive for the purpose of the
study. Consequently, we concluded that the operator containing these polynomials is linear and
positive.

To analyze the uniform approximation, we utilized Korovkin's theorem and determined the
moments using monomials.

We leave the analysis of the approximation properties and order of approximation of our
operator for later consideration.

Keywords: Linear positive operators, Polynomials, Moments, Generating functions.
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Yemen, ge¢misten glinlimiize kadar birgok kahve tiirlinlin yetistirilmesiyle bilinmekte ve
yiiksek kaliteye sahip kahve {iiretimi ile taninmaktadir. Yemen kahvesinin kalitesi, cografi
olarak yetistirildigi bolgeye, araziye ve bolgenin iklimine gore degisiklik gostermektedir.
Yemen kahvesi, hem yerli hem de yabanci halk tarafindan biiyilik ilgi gérmektedir. Bu
durumdan dolay1 diinyanin bir¢ok tilkesine ihracati saglanmaktadir. Yemen kahvesinin biiyiik
ilgi gérmesine ragmen son yillarda iiretim alan1 ve iiretim miktar1 agisindan dnemli bir diisiis
yasamistir. Bu diisiisiin nedeni ve kahve yetistiriciliginin karsilastig1 ana sorunlardan biri, khat
bitkisinin yetistirilmesidir. Khat bitkisi, ¢cali formuna sahiptir. Derin yesil rengine sahip olan
yapraklar1 ise oval sekildedir. Uzun yillardir uyarict madde niteliginde kullanilmakta ve bu
amagla yetistirilmektedir. Khat bitkisinin satisindan elde edilen yiliksek ve hizli kar marji
nedeniyle, ciftciler arasinda kahve agaclarin1 ve diger mahsulleri sokiip yerine khat bitkisi
dikme yoOniinde biiylik bir egilim vardir. Kahve iireticilerinin cevaplarina gore yasanan su
kitlig1, kahvenin yerine khat bitkisinin yetistirilmesi ve girdi fiyatlarinin yiiksek olmasi kahve
tiretimini etkileyen en 6nemli faktorler arasinda yer almaktadir. Kahve iireticilerinin réportaj
sorularina vermis olduklari ortalama yanitlarina bakildiginda, kahve iiretimini etkileyen bir¢cok
faktor bulunmaktadir. Bu faktorler arasinda khat bitkisinin ekiminin ortalamasi 4,61 ve standart
sapmast 1,061 ile ikinci sirada yer aldigir goriilmiistiit. Bu, kahve agacinin Khat agaciyla
degistirilmesinin, Yemen'deki kahve iiretimi iizerindeki en etkili faktdrlerden biri oldugu
anlamina gelmektedir. Kahve ¢iftgileri, kahve yetistiriciliginin hasattan hemen sonra
pazarlanamamasi gibi bir takim zorluklarla kars1 karsiya oldugu goz oniine alindiginda, khat
bitkisininyayilma tehlikesinin farkindadir. Kahve iiretimine olan ilginin artmasi i¢in, kahve
tireticilerinin yeteneklerinin tarimsal egitim yoluyla gelistirilmesi gereklidir. Ayrica kahvenin
iilke disina ihrag edilebilen ve iilke iginde tiiketilmesi amaciyla yiiksek kaliteli bir iiriin haline
gelebilmesi i¢in tarimsal anlamda dogru adimlarin atilmasi gerekmektedir. khat bitkisinin
ekiminin yayginlasmasini ve tiikketimini engellemek amaciyla ekonomik, sosyal, ¢cevresel ve
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saglik acisindan zararli etkileri konusunda toplumun bilinglendirilmesi gerekmektedir. Khat
liretiminin ve tiikketiminin sinirlandirilmasiyla birlikte lilke hem sosyal, hem ekonomik hem de
siyasi anlamda bir toparlanma siirecine girebilir. Kahvenin hak ettigi degeri gorebilmesi ve
diinya c¢apinda {in kazanip tiiketiminin yayginlasmasi i¢in bu Onlemlerin alinmasi
gerekmektedir.

Anahtar Kelimeler: kahve; Khat Bitkisi; Yemen; Khat cignemek; Uretim

ABSTRACT

Yemen has been known for growing many types of coffee from past to present and is known
for its high-quality coffee production. The quality of Yemen coffee varies depending on the
geographical region where it is grown, the land and the climate of the region. Yemen coffee
attracts great attention from both local and foreign people. Due to this situation, it is exported
to many countries of the world. Although Yemen coffee has attracted great attention, it has
experienced a significant decrease in terms of production area and production amount in recent
years. The reason for this decline and one of the main problems facing coffee cultivation is the
cultivation of the khat plant. Khat plant has a bush form. Its leaves have a deep green color and
are oval in shape. It has been used as a stimulant for many years and is grown for this purpose.
Due to the high and rapid profit margin earned from the sale of khat plant, there is a huge trend
among farmers to uproot coffee trees and other crops and plant khat plants in their place.
According to the answers of coffee producers, water scarcity, growing khat plants instead of
coffee and high input prices are among the most important factors affecting coffee production.
Looking at the average answers given by coffee producers to interview questions, there are
many factors that affect coffee production. Among these factors, cultivation of the khat plant
ranked second with a mean of 4.61 and a standard deviation of 1.061. This means that the
replacement of coffee tree with qgat tree is one of the most influential factors on coffee
production in Yemen. Coffee farmers are aware of the danger of the spread of the khat plant,
given that coffee cultivation faces a number of challenges, such as the inability to market it
immediately after harvest. In order to increase interest in coffee production, it is necessary to
improve the skills of coffee producers through agricultural training. In addition, correct
agricultural steps need to be taken in order for coffee to become a high-quality product that can
be exported outside the country and consumed within the country. In order to prevent the
widespread cultivation and consumption of khat plant, it is necessary to raise public awareness
about its harmful economic, social, environmental and health effects. By limiting khat
production and consumption, the country can enter a recovery process both socially,
economically and politically. These measures need to be taken in order for coffee to receive the
value it deserves and to gain worldwide fame and widespread consumption.

Keywords: Coffee; Qat Plant; Yemen; Chew gat; Production
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Enerji yasamin devami i¢in temel bir gerekliliktir. Her tiirlii faaliyet, hareket, islev ve teknolojik
gelismeler enerjiye baglidir. Enerji bircok formda bulunabilir. Ancak genellikle 1s1, is veya
elektrik enerjisi olarak ifade edilir. insanlar enerjiyi yasamu siirdiirebilmek ve gelistirebilmek
icin kullanirlar. Yenilenemeyen enerji kaynaklarinin tiikkenebilir olmasini g6z Oniinde
bulundurursak, enerjiyi en etkin en verimli sekilde kullanmak ¢agimizin zorunlulugu haline
gelmistir. Yapi sektoriiniin toplam enerji tiikketimindeki payi cesitli kaynaklara gore genellikle
%30 ile %40 arasinda degismektedir. Bu oran, ¢evresel siirdiiriilebilirlik ve enerji verimliligi
acisindan biiylik Onem tagir. Yapi sektoriinde yapilan iyilestirmeler, toplam enerji tiiketimini ve
karbon emisyonlarini azaltmaya yonelik biiyiik bir katki saglar. Enerji etkin binalar tasarlamak,
yenilenebilir enerjilerden maksimum diizeyde faydalanabilmek icin bir¢ok enerji simiilasyon
programlari gelistirilmistir. Enerji simiilasyon programlarinin kullanimi yayginlagsmis ve biiyiik
onem kazanmistir. Binalarda yapi1 malzemesi olarak kullanilan dogal taglarin enerji
verimliligine etkisi oldukca 6nemlidir. Dogal taslar ¢evresel etkileri en aza indiren ve enerji
tasarrufuna katki saglayan siirdiiriilebilir yap1 malzemeleri arasindadir. Dogal taslarin yiiksek
termal kiitleye sahip olmasi i¢ mekan sicakligini dengeler. Dogal taslarin bu 6zelligi 1sitma
sogutma sistemlerinin enerji tiiketimini azaltabilir. Ayrica dogal taslar 15181 yansitarak i¢
mekanlarda daha parlak ve aydinlik bir atmosfer yaratir ve elektrik aydinlatma ihtiyacini
azaltabilir.

Bu calismada Antalya ili iklim sartlarinda otantik bir studio daire tasarlanmistir. Yapi
malzemesi olarak yerel dogal taglardan Adana kireg tasi, Diyarbakir bazalt tasi, Isparta kofke
tas1, Mardin tasi1, Sanliurfa tasi, Kayseri kayrak tasi se¢ilmistir. Yalitim malzemesi olarak koyun
ylinii, tas ylinii, aga¢ yiinii ve cam yiinii se¢ilmistir. Malzemelere ait teknik 6zellikler, Antalya
ilinin iklim sartlar1 kullanilarak IES-VE (Integrated Environmental Solutions Virtual
Environment) programina girdi olarak islenmistir. Yapinin farkli malzeme kombinasyonlariyla
detayl1 alternatif senaryolar olusturulmustur. Bu alternatifler tek tek degerlendirilip analizleri
yapilmistir. Her bir senaryo i¢in toplam enerji tiiketimi ve karbondioksit salinimi
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hesaplanmistir. Sonu¢ olarak bu analiz degerleri karsilastirilip en uygun malzeme
kombinasyonlari tizerine degerlendirme yapilmistir.

Anahtar Kelimeler: Enerji verimli binalar; Yerel dogal taslar; Siirdiiriilebilir enerji.

ABSTRACT

Energy is a fundamental requirement for the continuation of life. All kinds of activities,
movements, functions and technological developments depend on energy. Energy can exist in
many forms. However, it is usually expressed as heat, work or electrical energy. Humans use
energy to sustain and develop life. Considering that renewable energy resources are exhaustible,
it has become a necessity of our age to use energy in the most effective and efficient way. The
share of the building sector in total energy consumption generally varies between 30% and 40%
according to various sources. This ratio is of great importance in terms of environmental
sustainability and energy efficiency. Improvements in the building sector make a major
contribution to reducing total energy consumption and carbon emissions. Many energy
simulation programs have been developed to design energy efficient buildings and to make
maximum use of renewable energies. The use of energy simulation programs has become
widespread and has gained great importance.

The impact of natural stones used as building materials in buildings on energy efficiency is very
important. Natural stones are among the sustainable building materials that minimize
environmental impacts and contribute to energy saving. The high thermal mass of natural stones
stabilizes the indoor temperature. This feature of natural stones can reduce the energy
consumption of heating and cooling systems. In addition, natural stones reflect light, creating a
brighter and more luminous atmosphere indoors and reducing the need for electric lighting.

In the study, an authentic studio apartment was designed in the climatic conditions of Antalya
province. Adana limestone, Diyarbakir basalt stone, Isparta kofke stone, Mardin stone,
Sanlurfa stone, Kayseri slate stone were selected as building materials. Sheep wool, stone
wool, wood wool and glass wool were selected as insulation materials. The technical
specifications of the materials were processed as input to the IES-VE (Integrated Environmental
Solutions Virtual Environment) program using the climatic conditions of Antalya province.
Detailed alternative scenarios were created with different material combinations of the building.
These alternatives were evaluated and analyzed one by one. Total energy consumption and
carbon dioxide emissions were calculated for each scenario. As a result, these analysis values
were compared and evaluated on the most appropriate material combinations.

Keywords: Energy efficient buildings; Local natural stones; Sustainable energy.
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Gilinlimiiz diinyas1 i¢in en biiyiik sorunlardan biri fosil kdkenli enerji kaynaklarinin tilkenme
tehlikesi i¢inde olmasi ve enerji kaynagi olarak kullanilan fosil yakitlarin atmosferdeki
karbondioksit miktarinin artarak daha fazla hava kirliligine sebep olmasidir. Binalarin enerji
tilketimindeki pay1 oldukca fazladir. Binalarda enerji kullanimin1 azaltmak i¢in alternatiflerden
biriside dogru yap1 malzemesi ve yalitim malzemesi se¢iminin yapilmasidir. Dogru yalitim
malzemesi kullanmak, 1s1 transferini azaltarak bina i¢indeki 1s1 dengesini korur. Boylece yaz
aylarinda serinleme icin kis aylarinda ise 1sinma i¢in kullanilan enerji tiiketimi azalmis olur.
Ayrica enerji tasarrufu saglayan dogru yalitim malzemesi fosil yakit kullanimini azaltarak
cevresel etkileri minimum diizeye diisiiriir. Yalittm malzemelerinin dogru sec¢imi ile enerji
tasarrufu ve gevresel etkileri azaltmanin yaninda, yalitim malzemeleri maliyet tasarrufu, ses
yalitimi ve yapisal dayaniklilik da saglar.

Bu amagla ¢alismada polistren esashi yalitim malzemeleri incelenmistir. Diyarbakir ili iklim
sartlarinda 120 metrekare alana sahip 1+1 bag evi tasarlanmistir. Bu calisma igin Ingiltere’de
gelistirilen IES-VE (Integrated Environmental Solutions Virtual Environment) enerji
simiilasyon programi kullanilmistir. Yap1 i¢in polistren esaslt yalitim malzemelerinden EPS,
XPS, grafit polistren ve polistren kopiik se¢ilmistir. Yap1 malzemesi olarak ise tugla, blok bims
ve briket secilmistir. Yapiya ait genel Ozellikler, kullanilan yapr malzemelerinin teknik
ozellikleri ve yapmin bulundugu bolgenin iklim sartlar1 programa girdi olarak islenmistir.
Binanin farkli malzeme kombinasyonlariyla tasarlanmasi durumunda degerlendirme
yapabilmek i¢in detayli alternatif senaryolar olusturulmustur. Tasarlanan her bir alternatif
senaryo icin toplam enerji tiikketimi ve karbondioksit salinim1 degerleri analiz edilmistir. Analiz
sonuglarma gore Diyarbakir ili i¢in enerji verimliligi bakimindan en etken malzeme
kombinasyonlar1 tasarimcilara, miiteahhitlere, ingaat miihendislerine ve konuyla ilgili diger
karar vericilere rehberlik etmesi amaciyla yazilim destekli olarak sunulmustur.
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ABSTRACT

One of the biggest problems for today's world is that fossil-based energy resources are in danger
of depletion and fossil fuels used as energy sources cause more air pollution by increasing the
amount of carbon dioxide in the atmosphere. The share of buildings in energy consumption is
quite high. One of the alternatives to reduce energy use in buildings is to choose the right
building material and insulation material. Using the right insulation material maintains the heat
balance inside the building by reducing heat transfer. Thus, energy consumption used for
cooling in summer and heating in winter is reduced. In addition, the right energy-saving
insulation material minimises environmental impacts by reducing the use of fossil fuels. In
addition to saving energy and minimising environmental impacts with the right choice of
insulation materials, insulation materials also provide cost savings, sound insulation and
structural durability.

For this purpose, polystyrene-based insulation materials were examined in the study. A 1+1
vineyard house with an area of 120 square meters was designed in the climatic conditions of
Diyarbakir province. IES-VE (Integrated Environmental Solutions Virtual Environment)
energy simulation program developed in the UK was used for this study. EPS, XPS, graphite
polystyrene and polystyrene foam were selected as polystyrene-based insulation materials for
the building. Brick, block pumice and briquette were selected as building materials. The general
characteristics of the building, technical properties of the building materials used and the
climatic conditions of the region where the building is located were processed as input to the
program. Detailed alternative scenarios were created in order to be able to evaluate if the
building is designed with different material combinations. Total energy consumption and
carbon dioxide emission values were analyzed for each alternative scenario. According to the
results of the analysis, the most effective material combinations in terms of energy efficiency
for the province of Diyarbakir are presented in a software-supported manner to guide designers,
contractors, civil engineers and other decision makers on the subject.

Keywords: Energy performance in buildings; Energy analysis; Energy savings; Insulation
materials
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Iklim degisikligi; kiiresel veya bolgesel iklim kosullariin ortalama durumundaki degiskenligin
ortaya ¢ikmasi ve uzun siire devam etmesi olarak aciklanmaktadir. Iklim degisikligi; kiiresel
1sinmay1, deniz seviyesindeki yiikselisi ve yagis diizenindeki belirli bir siire veya daha uzun
stireli degisiklikleri igerir. Kiiresel 1sinma, diinya yiizeyine yakin hava sicakliklarinin artmasi
olgusudur. Iklim, canli organizmalarin yasaminda, davranislarinda ve performansinda énemli
bir rol oynar. Kiiresel 1stnma iizerinde insan faaliyetleri etkisi vardir. Insan faaliyetlerinin
diinyadaki canli yasamini devam ettirebilecek seviyede optimize edilmemesi durumunda
yasamin sona erecegi agiktir.

Tarim bir yandan, hava kosullarina bagimlilig1 nedeniyle son derece hassas, diger yandan da
hem dogrudan ¢iftlik i¢i tliretim yoluyla hem de tarimsal genisleme nedeniyle arazi
kullantmindaki degisiklikler yoluyla dolayli olarak Sera Gazi (GHG) emisyonlarina dnemli bir
katkida bulunmaktadir. Toplamda tarim, ormancilik ve diger arazi kullanimi kiiresel sera gazi
emisyonlarinin yaklasik %23"inii olusturmaktadir.

Hayvancilik sektorii siit, et, yiin, post, yumurta, giibre vb. katkilar saglamaktadir. Ancak
giiniimiizde, hava kosullarina baglh dogal afetlerin sikliginin artmasi sonucunda hayvancilik
sektdriinden elde edilen iiretimin azaldig goriilmektedir. klim degisikliginin hayvansal iiretim
tizerindeki etkilerinin yani sira sera gazi salinimi yoluyla hayvansal iiretimin iklim
degisikligindeki roliinii de igeren iki yonlii bir olgudur.

Bu c¢alisma, iklim degisikligi ve hayvansal iiretim arasindaki karmasik iliskiyi anlamak ve bu
konuda biling olusturmak amacini tasimaktadir.

Anahtar Kelimeler: Kiiresel isinma; iklim degisikligi; hayvansal iiretim

ABSTRACT
Climate change is defined as the emergence and long-term persistence of variability in the
average state of global or regional climatic conditions. Climate change includes global
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warming, sea level rise and changes in precipitation patterns for a given period of time or longer.
Global warming is the phenomenon of increasing air temperatures near the earth's surface.
Climate plays an important role in the life, behavior and performance of living organisms.
Human activities have an impact on global warming. It is clear that if human activities are not
optimized at a level that can sustain life on Earth, life will end.

Agriculture is a significant contributor to Greenhouse Gas (GHG) emissions, both directly
through on-farm production and indirectly through changes in land use due to agricultural
expansion. In total, agriculture, forestry and other land use account for about 23% of global
GHG emissions.

The livestock sector contributes milk, meat, wool, hides, eggs, fertilizer, etc. However, today,
it is observed that the production obtained from the livestock sector is decreasing as a result of
the increase in the frequency of natural disasters due to weather conditions. It is a two-way
phenomenon that includes the effects of climate change on animal production as well as the
role of animal production in climate change through greenhouse gas emissions.

This study aims to understand the complex relationship between climate change and animal
production and to raise awareness on this issue.

Keywords: Global warming; climate change; animal production
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Bu calisma, ruminant hayvanlarin karkas etlerindeki yag asitleri kompozisyonu ve bu
kompozisyonun belirlenmesinde etkili olan faktorleri ele almaktadir. Ruminantlarin yag
dokusundaki yag asidi kompozisyonunun, diger ¢iftlik hayvanlarina kiyasla daha yiiksek
doymus yag asidi igerdigi gozlemlenmektedir. Bu durumun ana nedenlerinden biri, rumen
icinde gerceklesen biyohidrojenasyon stirecidir.

Ancak, belirli genotiplere sahip hayvanlar, uygun beslenme ve yetistirme kosullari altinda hem
doymus yag asidi bakimindan hem de genel saglik agisindan olumlu sonuglar elde etmek i¢in
yetistirilebilmektedir. Bu durum, hayvan yetistiriciliginde genetik faktorlerin ve yonetim
uygulamalarinin 6nemini vurgulamaktadir.

Karkas yag asidi kompozisyonu ile et kalitesi arasindaki dogrudan iliski, 6zellikle insan sagligi
acisindan kritik bir 6neme sahiptir. Bu nedenle, hayvanlarin tiim 6zelliklerinin dikkate alinmasi
ve degerlendirilmesi gerekmektedir. Bu yaklasim, daha yiiksek kaliteli karkas iiretimi i¢in
olanaklar saglayabilir ve genetik iyilestirme programlarina yeni stratejiler ekleyerek sektore
fayda saglayabilir. Bu derleme, hayvancilik alanindaki arastirmacilara, yetistiricilere ve politika
yapicilara, daha saglikli ve besleyici et iirlinleri elde etme amaciyla uygulanabilecek ¢esitli
yaklasimlar1 diistinme konusunda rehberlik edebilir.

Anahtar Kelimeler: Ruminant,; yag asidi kompozisyonu,; karkas ézellikleri; biyohidrojenasyon

ABSTRACT
This review deals with the fatty acid composition of carcass meat of ruminants and the factors

affecting the determination of this composition. It is observed that the fatty acid composition
of the adipose tissue of ruminants has a higher saturated fatty acid content compared to other
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farm animals. One of the main reasons for this is the biohydrogenation process that takes place
in the rumen.

However, animals with certain genotypes can be bred to achieve favorable results both in terms
of saturated fatty acids and general health under appropriate nutritional and breeding conditions.
This emphasizes the importance of genetic factors and management practices in animal
breeding.

The direct relationship between carcass fatty acid composition and meat quality is particularly
critical for human health. Therefore, all characteristics of animals need to be considered and
evaluated. This approach can provide opportunities for the production of higher quality
carcasses and benefit the industry by adding new strategies to genetic improvement programs.
This review can guide livestock researchers, breeders and policy makers to consider various
approaches that can be applied to achieve healthier and more nutritious meat products.

Keywords: Ruminant; fatty acid composition; carcass characteristics; biohydrogenation
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07/
Ulkeler ekonomik biiyiime igin ¢abaladikga, niifuslari arttik¢a ve teknoloji ilerledikge, enerjiye
olan talep de artmaktadir. Ancak, geleneksel enerji kaynaklar1 sinirlidir ve maliyetleri giderek
artmaktadir. Bu egilimin, lilkelerin ekonomileri, politikalar1 ve ¢evre lizerinde olumsuz etkileri
olacaktir. Bu baglamda giines enerjisi, geleneksel enerji kaynaklarina kars1 gii¢lii bir alternatif
olarak ortaya ¢ikmakta ve bu olumsuz etkilerin listesinden gelmek i¢in dnemli bir potansiyele
sahip yenilenebilir enerji kaynagidir.

Giines enerjisinin kullanimi, geleneksel enerji kaynaklarina oranla siirdiiriilebilir ve temiz bir
alternatif olarak kayda deger bir biiylime gostermistir. Fotovoltaik sistemlerin temel bilesenleri
olan giines panelleri, giines enerjisinin verimli bir sekilde kullanilmasinda 6nemli bir rol
oynamaktadir. Ancak arizali bir panel enerji liretimini etkileyeceginden, %20’ye varan iiretim
kaybina neden olabilmektedir. Bu nedenle giines paneli arizalar1 sistem performansini 6nemli
Ol¢iide diisiirebilmektedir. Bu durum, giines panellerindeki arizalarin zamaninda tespit ve
bakimimi gerektirmektedir. Giines paneli arizalari elektriksel diizensizliklerin ve cevresel
faktorlerin bir araya gelmesinden kaynaklanmaktadir. Kiriklar ve ¢atlaklar, sicak noktalar, kus
lekeleri, toz ve dis etkilere bagl panel deformasyonu gibi farkli giines paneli arizalar1 enerji
tiretim kesintilerinin nedeni olabilmektedir.

Giines panellerindeki arizalarin hizli ve kesin tespiti, arizali panellerin neden oldugu potansiyel
zarar1 azaltmada olduk¢a 6nemlidir. Ancak bu arizalarin manuel tespiti 6nemli 6l¢iide uzmanlik
gerektirmekte, maliyetli ve zaman alicidir. Dahasi, biiyiik giines enerji santrallerindeki
panellerde olusabilecek arizalarda insanlarin erismesi zaman alabilmektedir. Giines
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panellerindeki arizalar1 daha hizli ve otomatik olarak tespit edebilmek ve ariza tespitindeki
basarimi arttirmak i¢in, makine 6grenimi ve derin 6grenme algoritmalar1 da dahil olmak iizere
cesitli yapay zeka destekli akilli sistemlerin kullanilmasi gereklidir.

Son yillarda, makine 6grenmesi ve Ozellikle derin 6grenme hata tespiti, siniflandirma ve
segmentasyon gibi pek ¢ok uygulamada siklikla kullanilmaktadir. Derin 6grenme, yiiksek
dogruluk, verimlilik ve 6grenme yetenegi sunarak g¢esitli gorevleri otomatiklestirmeye ve insan
miidahalesini en aza indirmeye yardimci olabilmektedir. Derin 6grenmenin bu avantajlar1 géz
Oniine alindiginda, giines panelleri gibi karmasik sistemlerdeki arizalari tespit etmek i¢in son
derece etkili bir ara¢ olarak kullanilabilmektedir. Bu yontem, yiiksek dogruluk ve verimlilik
saglayarak giines enerjisi liretim tesislerindeki panel arizalarinin daha hizli bir sekilde
onlenmesine yardimci olmaktadir. Giines panellerindeki arizalarin tespiti i¢in Oncelikle bu
alanda siklikla kullanilan insansiz hava araglari ile panel goriintiileri toplanmaktadir. Toplanan
bu panel goriintiileri glines panellerindeki ariza tlirlerinin nasil taninacagini 6grenmek i¢in derin
o6grenme modellerine verilerek bir egitim islemi gerceklestirilmektedir. Egitilen model, giines
panellerindeki arizalari tespit edecek ve arizali ve arizali olmayan panellerin siniflandirilmasini
gerceklestirecektir.

Bu caligmada, giines panellerindeki arizalarin tespiti ve siniflandirilmasi i¢in transfer 6grenme
tabanli bir derin 6grenme modeli olan ResNet modeli kullanilmistir. Transfer 6grenme, bir
gorev icin egitilmis bir derin 6grenme modelinin, baska bir gorev i¢in kullanilmasidir. ResNet,
derin 0grenme i¢in popiiler bir sinir ag1 modelidir ve genellikle goriintli siniflandirma gibi
gorevlerde siklikla kullanilmaktadir. ResNet, derin sinir aglarinin egitiminde ve
performansinda etkili olmakla birlikte Onceden egitilmis modellerin cesitli gorevlerde
kullanilmasini kolaylastirmaktadir. LeNet5, AlexNet ve VGGNet gibi modellere kiyasla daha
derin aglardir. Derin aglarda, gradyanlar katmanlar boyunca giderek azalabilmekte ve bu da
egitimi zorlastirabilmektedir. Ancak, ResNet'in baglantilarindaki atlama baglantilar1 (skip
connections) sayesinde, gradyanlar daha etkin bir sekilde geriye yayilabilmekte, boylece daha
derin aglarin egitimi daha kolay hale gelmektedir. Ayn1 zamanda, ResNet'in atlama baglantilari,
agin daha hizli ve daha diizgiin bir sekilde egitilmesini saglamaktadir. Bu, daha hizli egitim
stireleriyle sonuglanabilmektedir. Ciinkii gradyanlar daha i1yi yayilmakta ve agin parametreleri
daha etkin bir sekilde giincellenmektedir. ResNet modelinin, ResNet18, ResNet34, ResNet50,
ResNet101 ve ResNetl52 olmak tizere bes farkli model tiirii bulunmaktadir. Bu modeller,
ResNet'in farkli derinliklerine sahip varyasyonlaridir. Ornegin, ResNet18 ve ResNet34, daha
diisiik derinlikte ve daha hafif modellerdir, genellikle kaynak smirli ortamlarda tercih
edilirlerken, ResNet50, ResNet101 ve ResNetl152 gibi daha derin modeller, daha karmasik
gorsel gorevler i¢in daha uygundur. Genellikle daha derin modeller daha karmagik oriintiileri
O0grenme yetenegine sahip olabilmekte ve daha iyi performans gosterebilmektedir. Bundan
dolay1 bu g¢alismada, giines panellerindeki arizalarin tespiti i¢in ResNet50, ResNet101 ve
ResNet152 modelleri kullanilmistir.

Deneysel ¢alismalarda, Kaggle platformunda halka agik “Giines Paneli Gortintiileri Temiz ve
Arizali Goriintiiler” veri seti kullanilmistir. Bu veri setinde kus lekeleri, tozlu, elektrik arizasi,
kirik ve catlak gibi fiziksel hasarlar, karla kapli paneller ile arizasiz temiz giines panelleri olmak
tizere toplam alt1 sinif bulunmaktadir. Veri setinde bu alt1 siniftan toplam 885 giines panel
gorilintiisii bulunmaktadir. Deneylerde veri setindeki goriintiilerden %70°1 egitim ve %30’u test
icin kullanilmistir. Degerlendirme 6lgiitii olarak test dogrulugu, kesinlik, duyarlilik ve F1 skor
degerleri kullamlmustir. Ug farkli model ile elde edilen sonuglar su sekildedir: ResNet50 ile
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%79.62 dogruluk, %80.39 kesinlik, %80.5 duyarlilik, %80.4 F1 skoru elde edilmistir. Diger
ResNet modellerinden, ResNet101 ile %83.39 dogruluk, %84.36 kesinlik, %84.00 duyarlilik,
%84.10 F1 skoru elde edilirken, ResNetl152 ile %84.15 dogruluk, %85.71 kesinlik, %82.8
duyarlilik, %84.00 F1 skoru bulunmustur. Bu sonuclar géz dniine alindiginda, model derinligi
arttikca test dogruluk degerinin arttig1 gézlemlenmistir.

Anahtar Kelimeler: Giines paneli arizasi; Siniflandirma; Derin ogrenme; Transfer 6grenme;
ResNet modeli

ABSTRACT

As countries strive for economic growth, their populations rise and technology advances, the
demand for energy increases. However, traditional energy sources are limited and their costs
are increasing. This trend will have negative impacts on countries' economies, policies and the
environment. In this context, solar energy is emerging as a strong alternative to traditional
energy sources and is a renewable energy source with significant potential to overcome these
negative impacts.

The use of solar energy has shown significant growth as a sustainable and clean alternative
compared to traditional energy sources. Solar panels, the fundamental components of
photovoltaic systems, play a crucial role in the efficient utilization of solar energy. However, a
faulty panel can affect energy production, resulting in production losses of up to 20%.
Therefore, solar panel faults can significantly reduce system performance. This necessitates
timely detection and maintenance of faults in solar panels. Panel faults arise from a combination
of electrical irregularities and environmental factors. Different solar panel failures such as
fractures and cracks, hot spots, bird spots, dust and panel deformation due to external influences
can be the cause of power generation interruptions.

The rapid and accurate detection of faults in solar panels is crucial in reducing potential damage
caused by faulty panels. However, manual detection of these faults requires significant
expertise, is costly, and time-consuming. Moreover, accessing panels in large solar energy
plants can be time-consuming in the event of faults. To enable faster and automated detection
of faults in solar panels and improve fault detection performance, various artificial intelligence-
supported smart systems, including machine learning and deep learning algorithms, need to be
utilized.

In recent years, machine learning and especially deep learning have been widely used in many
applications such as fault detection, classification, and segmentation. Deep learning can
automate various tasks and minimize human intervention by offering high accuracy, efficiency,
and learning capability. Given these advantages of deep learning, it can be effectively used as
a tool to detect faults in complex systems like solar panels. This method helps prevent panel
faults in solar energy production facilities more quickly by providing high accuracy and
efficiency. For the detection of faults in solar panels, images of panels are first collected using
unmanned aerial vehicles (UAVSs), which are frequently used in this field. These panel images
are then used to train deep learning models to learn how to recognize different types of faults
in solar panels. The trained model will detect panel faults and classify faulty and non-faulty
panels.
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In this study, a transfer learning-based deep learning model called the ResNet model was used
for the detection and classification of faults in solar panels. Transfer learning is the use of a
deep learning model trained for one task to be used for another task. ResNet is a popular neural
network model for deep learning and is commonly used in tasks such as image classification.
ResNet, while effective in training and performance of deep neural networks, also facilitates
the use of pre-trained models in various tasks. Compared to models such as LeNet5, AlexNet,
and VGGNet, it is deeper. In deep networks, gradients can decrease across layers, which can
make training difficult. However, with the skip connections in ResNet, gradients can be
propagated more effectively, making training deeper networks easier. Additionally, skip
connections in ResNet enable faster and smoother training, resulting in faster training times.
The ResNet model has five different model types: ResNet18, ResNet34, ResNet50, ResNet101,
and ResNet152. These models are variations of ResNet with different depths. For example,
ResNet18 and ResNet34 are lighter models with lower depths, typically preferred in resource-
limited environments, while deeper models like ResNet50, ResNet101, and ResNetl152 are
more suitable for complex visual tasks. Deeper models often have the ability to learn more
complex patterns and can perform better. Therefore, in this study, ResNet50, ResNet101, and
ResNet152 models were used for the detection of faults in solar panels.

In experimental studies, the publicly available "Solar Panel Images Clean and Faulty Images"
dataset on the Kaggle platform was used. This dataset contains a total of six classes, including
physical damages such as bird droppings, dust, electrical faults, broken and cracked panels, and
clean solar panels. The dataset includes a total of 885 solar panel images from these six classes.
In experiments, 70% of the images from the dataset were used for training and 30% for testing.
Test accuracy, precision, recall, and F1 score values were used as evaluation metrics. The
results obtained with three different models are as follows: With ResNet50, an accuracy of
79.62%, precision of 80.39%, recall of 80.5%, and an F1 score of 80.4% were achieved. From
the other ResNet models, with ResNet101, an accuracy of 83.39%, precision of 84.36%, recall
of 84.00%, and an F1 score of 84.10% were achieved, while with ResNet152, an accuracy of
84.15%, precision of 85.71%, recall of 82.8%, and an F1 score of 84.00% were obtained. These
results indicate that as the depth of the model increases, the test accuracy value also increases.

Keywords: Solar panel fault; Classification; Deep learning; Transfer learning; ResNet model

21



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ )y 22-23 Mayis 2024, Diyarbakir

Insaat Alanlarinda Kullanilan Patlayici
Maddelerin Verimi ve Hidrolik Kirici Makine
ile Maliyetinin Karsilastirilmasi

Mete Burak Kose Senem Yilmaz Cetin
Dicle Universitesi, Miihendislik Fakiiltesi Dicle Universitesi,Miihendislik Fakiiltesi
Insaat Miihendisligi Béliimii Insaat Miihendisligi Béliimii
Diyarbakir, Tiirkiye Diyarbalkar, Tiirkiye
mertkose2510@gmail.com senyilmaz@dicle.edu.tr
(0)/

Insaat alanlarinda, agik maden ocaklarinda, tiinellerde gergeklestirilen delme-patlatma islemi;
verimliligi ve maliyeti etkileyen 6nemli bir etkendir. Delme-patlatma ile ilgili birden ¢ok
arastirma yapilmistir. Bunlarin ¢ogu acik maden sahalarinda gergeklestirilen ¢alismalar olup
kapsamlar1 ise patlatmanin verimliligi ve cevreye olan etkileri iizerine olmustur. insaat
alanlarinda kullanilan patlayici maddeler ile ilgili calismalar ise mevcut literatiirde oldukca
sinirhdir. Insaat alanlarinda kullanilan delme patlatmanin en 6nemli amaci kaya zeminli
temellerde kayay1 ana kiitleden koparmak ve bunu 6telemektir. Patlatma maliyeti ve patlamanin
verimliligi lizerinde 6nemli derecede etkisi olan belli bagli parametreler mevcuttur. Bunlarin
bagslicalar: delik capi, delikler aras1 mesafe (patlatma paterni), kullanilan patlayict malzemenin
cinsi, atesleme sistemidir. Sikilama, patlatma yapilacak deligin yilizeye yakin kisminin patlayici
madde olmayan bir maddeyle istiinlin ortiilerek, yiiksek bir verimde kayacin parcalanmasi
islemidir. Yani sikilamadaki amag kayacin daha iyi ve verimli sekilde pargalanmasidir. Ayrica
stkilamanin sahip olmasi gereken 6zellikler arasinda; Sikilamada kullanilan malzeme patlayici
maddeye zarar vermemesi ve elektrikli kapsiil iizerinde herhangi bir tahribata sebep
olmamasidir. Kullanilan sikilama malzemesinde akcigerlerde kalic1 hasara yol acan silisyum
orant %1 den yukar: olmamali ve ayn1 zamanda icerinde ayrica silisik asit bulunmamalidir.
Sikilama malzemesi sikisma acisindan kolay sikisabilmeli, emniyetli olmali, bosluk
olusturmayacak seklide deligi doldurmali ve tehlike arz eden durumlarda kolaylikla
cikartilabilmeli olma 0&zellikleri gosterilebilir. Diinya genelinde ve iilkemizde sikilama
malzemesi olarak kaya delici (rok) makineden ¢ikan kaya tozu ve toprak kullanilmaktadir. Bu
yontemin kullanilmasinin nedeni maliyetinin az ve temin acisindan ulasilabilmesinin kolay
olmasidir. Ancak bu yontemde patlatma sonrasi olusan enerjinin biiylik kismu titresimi azalip
atmosfere yayilarak verimi diistirmektedir. Patlatmada elde edilecek verimi ve ekonomikligi
belirleyen en 6nemli parametrelerden biri de delik ¢apidir. Delik ¢ap1 patlayict malzemenin
patlatma yapilacak kayag igerisinde dagilimini1 6nemli 6lgiide etkiler. Delik ¢apr kiigiildiigiinde
patlayicinin iyi dagilmasi sonucu malzemede verim artarken, ¢ap biiyiidiiglinde ise malzeme iri
boyutlarda olmaktadir. Yani ¢ap biiyiidiik¢e iri malzeme olustugundan kirma maliyetini de
artirmaktadir. Patlatma yapacak her igletme delik ¢apini kendi belirlemelidir. Kaya delici (rok)
makinesi tarafindan delinen delikler aras1 mesafe verimliligi etkileyen bir diger 6nemli 6l¢iittiir.
Delikler aras1 mesafede oranin uygun olarak belirlenmesi gereklidir. A¢ik ocaklarda bu oran 1-
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5 arasinda oldugu ancak genelde 1,25 oldugu seklinde farkli arastirmalar bulunmaktadir. Bu
genel goriise gore belirlenen 1,25 ten fazla olmast durumunda patlatma veriminin
kaybolmasina, patlatma sonucu gaz kacaklarina ve havada sok ve kaya parcalarinin genis alana
sicramasina neden olmaktadir. Bu degerin belirlenen degerden az olmasi ise patlatmanin
bogularak veriminin diismesine arka aynanin istenildigi sekilde olugsmamasina neden
olmaktadir. Her iki durumda da isletmeye ek maliyet getirmektedir. Patlatmada maliyeti ve
verimi artiran bir diger 6nemli parametre ise patlayict malzemenin karakteristik 6zellikleridir.
Delme-Patlatma yapilan yerlerde genellikle kullanilan patlayicilar yemlemeye ve kapsiile
duyarl patlayicilar olmak lizere 2 ye ayrilir. Ayrica bu patlayicilarin ger¢eklesmesinin saglayan
yuzeysel elektrikli ve elektriksiz kapsiiller bulunur. Patlatmanin optimum verimi
saglayabilmesi i¢in, delik geometrisi ve makine- ekipman kullaniminin dogru gergeklestiriliyor
olmasi gerekir. Bunun yaninda atesleme sisteminin patlatma evrelerine uygun olmasi bir diger
husustur. Atesleme sistemi hedefe uygun bir bicimde gergeklesmez ise patlamanin olumsuz
yonde etkilenmesine sebep olur. Bu calismada Diyarbakir da yapimi devam eden Sehir
Hastanesinde kullanilan patlayict maddelerin hidrolik kirict makine ile olan maliyet analizi;
saha 6lctimleri ile yerinde gézlemlenmis ve elde edilen verim birim maliyet ile karsilagtirilarak
yapilmustir. Oncelikle Kiricili ekskavatoriin saatlik yakit tiiketimi yaklasik olarak litre cinsinden
alimmistir. Bu verilerin i¢ine aylik kiralik bedeli akaryakit maliyeti eklenmis olup ayrica bir
saatte kayay1 yaklasik olarak ka¢ m3 kirdig1 yapilan Slgiimler sonucunda belirlenmistir. Bunun
sonucunda tl/m3 degeri belirlenmistir. Bu veriler tablo halinde belirtilmistir. Daha sonrasinda
delme patlatma yapilabilmesi i¢in delmede kullanilan kaya delici (rok) makinesinin birim
maliyeti yakit miktar1 ve saatlik delgi uzunlugu yerinden Ol¢limler yardimiyla tabloda
belirtilmistir. Ayrica hazirlanan delgiler i¢in kullanilan patlayici maddelerin birim fiyat1 1 m3
te kullanilan patlayict madde miktar1 ATK patlayict firmasindan alinan verilerle tabloda
gosterilmistir. Yapilan calismada insaat kazi alaninda sahanin belli bir kismindan GPS ve
totalstation aracilig1 ile alanin verileri alinarak m2 si hesaplanmistir.

Insaat alanlarinda, acik maden ocaklarinda, tiinellerde gergeklestirilen delme-patlatma islemi;
verimliligi ve maliyeti etkileyen onemli bir etkendir. Ozellikle kaya zeminlerde yapilacak olan
derin temellerde hafriyat asamasinda zamandan ve maliyetten kazang¢ saglamak i¢in bunun
delme-patlatma ile yapilmasi gerektigi onerilmektedir.

Yapilan calismada Diyarbakir da yapimi devam eden Sehir Hastanesinde kullanilan patlayict
maddelerin hidrolik kirict makine ile olan maliyet analizi; yerinden yapilan Ol¢limlerle
belirlenmistir. Oncelikle hidrolik kiricili ekskavatér ile kaya delici(rok) makinasi ve delme-
patlatma birim maliyeti tabloda verilmekte olup ayrica sahada yapilan dl¢limlerle belirlenen
alanda patlatma yapilmistir. Bu patlatmanin verimi ve ¢ikan hafriyat miktar1 yaklasik
belirlenmis olup aynismin kirict ekskavator ile yapilmast durumunda ¢ikan miktarin
karsilastirilmasi yapilmistir.

Sonug olarak yapilan ¢alismada delme-patlatmanin hem maliyet kiyaslamasi hem de zaman
yoniinden avantajli oldugu sahada yapilan yerinden Olgiimler ile tablolar yardimiyla
gosterilmistir.

Anahtar Kelimeler: Delme-Patlatma, Patlayici malzemeler, Patlatma verimliligi, Patlatma
maliyeti
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ABSTRACT

Drilling and blasting operations carried out in construction sites, open-pit mines and tunnels; It
IS an important factor affecting efficiency and cost. Multiple studies have been conducted on
drilling and blasting. Most of these studies were carried out in open-pit mining areas and their
scope was on the efficiency of blasting and its effects on the environment. Studies on explosives
used in construction sites are quite limited in the existing literature. The most important purpose
of drilling and blasting used in construction sites is to separate the rock from the main mass in
rock-based foundations and shift it. There are certain parameters that have a significant impact
on the cost of blasting and the efficiency of the blast. The main ones are hole diameter, distance
between holes (blasting pattern), type of explosive material used, and ignition system.
Compaction is the process of breaking down the rock with high efficiency by covering the part
of the hole close to the surface to be blasted with a non-explosive substance. In other words,
the purpose of compaction is to break down the rock better and more efficiently. In addition,
among the features that squeezing must have are; The material used in tightening does not harm
the explosive material and does not cause any damage to the electric capsule. The amount of
silicon in the tightening material used, which causes permanent damage to the lungs, should not
be more than 1% and it should not also contain silicic acid. The tightening material should be
easy to compress in terms of jamming, should be safe, should fill the hole without creating a
gap, and should be easily removed in dangerous situations. Around the world and in our
country, rock dust and soil from the rock drilling machine are used as compaction materials.
The reason for using this method is that it is low cost and easy to obtain. However, in this
method, most of the energy generated after blasting decreases in vibration and spreads into the
atmosphere, reducing the efficiency. One of the most important parameters that determine the
efficiency and economy to be achieved in blasting is the hole diameter. Hole diameter
significantly affects the distribution of explosive material within the rock to be blasted. When
the hole diameter decreases, the efficiency of the material increases as a result of the good
distribution of the explosive, while when the diameter increases, the material becomes larger.
In other words, as the diameter increases, coarse material is formed, which also increases the
crushing cost. Each business that will perform blasting must determine its own hole diameter.
The distance between the holes drilled by the rock drilling machine is another important
criterion that affects efficiency. It is necessary to determine the ratio appropriately in the
distance between the holes. There are different studies showing that in open pits this ratio is
between 1-5, but generally it is 1.25. According to this general opinion, if it is more than 1.25,
it causes loss of blasting efficiency, gas leaks as a result of blasting, shock in the air and rock
fragments spreading over a wide area. If this value is less than the specified value, the blasting
will be choked and its efficiency will decrease, and the rear mirror will not be formed as desired.
In both cases, it brings additional costs to the business. Another important parameter that
increases the cost and efficiency of blasting is the characteristic properties of the explosive
material. Explosives generally used in drilling-blasting areas are divided into two: bait-sensitive
explosives and detonator-sensitive explosives. There are also superficial electrical and non-
electrical capsules that enable these explosives to occur. In order for blasting to provide
optimum efficiency, hole geometry and use of machinery and equipment must be carried out
correctly. In addition, another issue is that the ignition system is suitable for the detonation
phases. If the firing system is not suitable for the target, it will cause the explosion to be
negatively affected. In this study, the cost analysis of explosive materials used in the City
Hospital under construction in Diyarbakir with the hydraulic breaker machine; It was observed
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on site with field measurements and the obtained efficiency was compared with the unit cost.
First of all, the hourly fuel consumption of the crusher excavator is approximately taken in
liters. Monthly rental fee and fuel oil cost were added to these data, and approximately how
many m3 of rock was broken in one hour was determined as a result of the measurements. As
a result, the tl/m3 value was determined. These data are stated in tabular form. The unit cost of
the rock drilling (rock) machine used in drilling for subsequent drilling and blasting is stated in
the table with the help of on-site measurements of fuel amount and hourly drilling length. In
addition, the unit price of explosive materials used for the prepared drills and the amount of
explosive material used in 1 m3 are shown in the table with the data received from ATK
explosives company. In the study, the data of the area was taken from a certain part of the
construction excavation area via GPS and total station, and its m2 was calculated.

Drilling and blasting operations carried out in construction sites, open-pit mines and tunnels; It
IS an important factor affecting efficiency and cost. It is recommended that this should be done
by drilling and blasting in order to save time and cost during the excavation phase, especially
in deep foundations to be built on rock soils.

In the study, cost analysis of explosive materials used in the City Hospital under construction
in Diyarbakir with a hydraulic breaker machine; It was determined by on-site measurements.
First of all, the unit costs of hydraulic breaker excavator, rock drilling (rock) machine and
drilling- blasting are given in the table, and blasting was done in the area determined by the
measurements made in the field. The efficiency of this blasting and the amount of excavation
produced were approximately determined, and a comparison was made with the amount
produced if the same was done with a crusher excavator.

As a result, in the study, it was shown with the help of tables and on-site measurements made
in the field that drilling-blasting is advantageous in terms of both cost comparison and time.

Keywords: Drilling-Blasting, Explosive materials, Blasting efficiency, Blasting cost
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6 Subat 2023’te yasadigimiz Kahramanmaras depreminde de goriildiigii iizere afetin
biiytlikliigiinii ve etki alanin1 6nceden tahmin etmemiz miimkiin olmamaktadir. Afetin yarattigi
fiziksel ve psikolojik etkiler insan yasaminin normale donmesini zorlastirmaktadir. Afetten
sonra olabilecek en kisa siirede afetzedelerin ihtiyaclarmin karsilanmasi gerekmektedir. Bu
ithtiyaclarin basinda barinma gelmektedir. Bu siirecte, cesitli malzeme ve yapim 6zelliklerine
sahip ge¢ici barinma birimleri kullanilmaktadir. Gegici barinma birimlerinin neredeyse tamami
tagiabilir yapi grubundadir. Ozellikle acil durumlarda en yaygin kullanilan tasinabilir yapi
cadirdir. Gegici barinma birimi olarak kullanilan ¢adirlarin kalici konuta gecis siiresi boyunca
ithtiyaglar1 tam olarak karsilayamadigi gozlenmektedir. Bu noktadan hareketle ¢calisma, mevcut
avantajlar1 goz Onilinde tutularak, pnomatik sistem temelli acil barinma birimlerine
odaklanmaktadir. Tasarim siireci, yapili ¢cevre ile kullanic1 arasinda yeni bir iligki kurarken,
mevcut etkilesimi gozlemlemeyi ve anlamay1 gerektirmektedir. Bu ¢er¢cevede acil durumlarda
kullanim i¢in tasarlanmis pnomatik yapi drnekleri Life Box (Yasam Kutusu) ve Inflatable
Shelter (Sisirilebilir Cadir) ¢alismanin 6rneklem alanini olusturmaktadir.

Pnomatik sistem terimi, Ingilizcede hava basinciyla calistirilabilir sistemler anlaminda
kullanilan “pneumatic system” teriminden gelmektedir. Dogan Hasol’un hazirladig:
Ansiklopedik Mimarlik S6z1iigii’'nde pnomatik striiktiir, sigme striiktiir olarak tanimlanmaktadir
[2]. Benzer yaklagim temel kaynaklarin bir kisminda goriilmekte, sisme sistem ve pnomatik
sistem terimleri es anlamli kullanilmaktadir. Ancak sistemin g¢alisma prensibi {izerinden
degerlendirildiginde sisme sistem adlandirmasinin  anlam kaymasma neden oldugu
goriilmektedir. Bu nedenle caligma kapsaminda Pnomatik sistem teriminin kullanimi tercih
edilmektedir.

Pnomatik yapilarin temel ¢alisma ilkesi ¢ok basittir. Havanin belirli bir alana toplamasiyla
olusan kapali yapmin olusturdugu simrli bodlge, pndématik sistemi olusturur. Havanin
bosaltilmas1 ve tekrar doldurulabilme 6zelligi sayesinde hacmi kiigiiltiilerek istenilen yere
kolaylikla taginabilmektedir. Boylelikle tekrar kullanima uygunlugu saglanmaktadir. Bu
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baglamda acil ve gecici kapali mekan ihtiyacinin oldugu dogal afet, salgin, savas gibi
durumlarda, acil barinma birimi olarak kullanilabilmektedir.

Pnomatik Sistemler, tek ve ¢ift cidarli olmak tizere iki gruba ayrilmaktadir. Tek cidarh
sistemler; tek katmanli membrani destekleyen hava iifleyiciler sayesinde olusturulan kapali
alanlardir. Yapinin igerisinde bulunan hava atmosfer basincindan yiiksek olmalidir. Tek cidarl
sistemlerde siirekli hava saglanmasi gerekmektedir. Cift cidarli sistemlerde ise; iki membran
katmanin arasimma hava pompalanmasiyla olusturulan yapi ile kapali alan tanimlanmaktadir.
Optimum kullanim i¢in iki katmanli zarin i¢inde esit hava dagilimi ve basincin saglanmasi
gerekmektedir. Cift cidarli sistemlerde tek cidarli sistemlerde oldugu gibi siirekli hava
pompalama zorunlulugu yoktur. Kullanicilara ait kapali mekanda hava basincin1 koruma geregi
olmadigr i¢in giris ve ¢ikista 6zel tasarlanmig kapir kullanilmamaktadir. Pndmatik sistem ile
olusturulan yapilarin, hizli ve basit kurulum siireci ile kendi kendini tagima kapasitesi, gecici
barinma birimi olarak one ¢ikmalarina neden olmaktadir [3].

Calismanin konusu olan Life Box (Yasam Kutusu) ve Inflatable Shelter (Sisirilebilir Cadir)
uygulamalari, acil durumlarda kullanim igin tasarlanan ¢ift cidarli pnomatik sistem ile ¢alisan
yapt Ornekleridir. Literatiir arastirmasi ile gesitli form ve islevlere sahip yap1 orneklerine
ulagilmistir. Gegici barinma islevi temel alinarak yapilan degerlendirme ile iki Ornek
belirlenmistir (Tablo 1).

Tablo 1. Calismanin 6rneklemi

PROJE ADI TASARIMCI/URETICI GORSEL
Lifebox Adem Onal

Inflatable Shelters 2K

Yasam kutusu (Life Box), Endiistriyel Tasarimc1 Adem Onal tarafindan, can yeleginden ilham
almarak kurgulanmistir. 2013 yilinda tasarim Red Dot 6diilii almistir. Tasarim, erisim
senaryolari {izerinden 3 farkli model ile sunulmustur (hava, kara ve su). U¢ modelde 4 kisilik
barmmma alani ile birlikte yiyecek ve uyku tulumu gibi ilk asama gereksinimlerinin bir kismin
sunmaktadir [4].

Calisma kapsaminda incelenen sisirilebilir ¢adir 6rnegi (Inflatable Shelter), 12K firmasi
tarafindan sunulmaktadir. Tasarimcis1 bilinmemektedir. Ana iirtinleri askeri amacli destek
ekipmanlar1 olan firma, sisirilebilir ¢adir tasarimlarinda asker ve sivillerin acil durumlarda
kullamimin1  6ngdérmektedir. One ¢ikan modiiler yapisi ile ¢esitli olgiilerde mekanlar
olusturulabilmekte ve barinmanin yaninda islev ¢esitliligi saglanabilmektedir [5].

Tablo 2. Calismanin Orneklemini olusturan iki tasarimin arastirma Olgiitleri baglaminda
degerlendirilmesi
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ARASTIRMA LIFE BOX/YASAM INFLATABLE SHELTERS
OLCUTLERI KUTUSU / SISIRILEBILIR CADIR
1.Malzeme Ozelligi Polietilen Malzeme Polietilen Malzeme
2.Acil Durum Giivenligi | “Water/Su” isimli tasarim Yogun 1s1 ve sel durumu dahil
Onerisi, sel durumunda bir bota | tiim hava kosullarina
doniigiir. dayanabilir.
3.Enerji Erigimi Enerji erisimine iligskin bir ¢6ziim Onerisi tiretilmemistir
4.Darbe Dayanimi Yiiksek Yiiksek
5.Modiiler Sistem Modiil, baglanti Daha biiyiik bir yap1
noktalarindan birbirine olusturmak i¢in tiniteler
baglanarak daha genis alana | birbirine baglanabilir.
sahip bir birim haline Cikarilabilir ve katlanir
gelebilmektedir. bolmeli perdeler.

On ve arkadan fermuarli
katlanir kapilar.

6.Pompalama Sistemi Sisirilebilir Kutu Sisirilebilir Cer¢eve

7.Islevsellik Afet donemlerinde ve / veya | Afet donemlerinde ve / veya
acil durumlarda barinma acil durumlarda ¢ok amacgl
amagch tasarlanmistir. kullanim i¢in tasarlanmistir.

Barinma, tedavi ve teshis alani,
egitim alani gibi islevlerle
kullanilabilmektedir.

Calismanin inceleme Olgiitleri, literatlir arastirmasi ve swot analizi ile desteklenerek
olusturulmustur. Yapim sisteminin ve uygulama siirecinin avantaj ve dezavantajlarina
odaklanmaktadir. {lk asamada “malzeme 6zelligi, darbe dayanimi, modiiler sistem, pompalama
sistemi ve islevsellik” oOlciitleri belirlenmistir. 6 Subat depremi sonrasinda yasananlar
dogrultusunda “‘acil durum giivenligi ve enerji erisimi” Olgiitleri eklenmistir. Boylelikle
ornekler, temel 7 6l¢iit tizerinden degerlendirilmistir (Tablo 2).

Notlar

[1] Bu calisma Toros Universitesi, Lisansiistii Enstitiisii, Mimarlik Anabilim Dali’nda Elif
CETIN tarafindan hazirlanan “Deprem Sonrasi Gegici Barinma Siirecinde Pnomatik Sistem
Kullanim1 Baglaminda Bir Tasarim Onerisi” baslikl1 yiiksek lisans tezinden iiretilmistir.

[2] Hasol, D., (1998). Ansiklopedik Mimarlik Sézliigii, Istanbul: Yap: Endiistri Merkezi
Yayinlari, 7. Baski, 363.

[3] Bal, Y., (2022). Geg¢misten Giinlimiize Diinya’da Ve Tiirkiye’de Pnomatik Sistemlerin
Incelenmesi Ve Degerlendirilmesi, Yiiksek Lisans Tezi, Bursa Uludag Universitesi Fen
Bilimleri Enstitiisii, 24-80

[4] https://www.slideshare.net/ademonalan/life-box

[5] https://i2kdefense.com/inflatable-shelters/
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ABSTRACT

As observed in the Kahramanmarag earthquake of 6 February 2023, predicting the magnitude
and impact area of a disaster in advance is not feasible. The physical and psychological effects
of such disasters impede the return to normalcy in human life. The needs of the disaster victims
should be met as soon as possible after the disaster. The most important of these needs is shelter.
During this phase, temporary accommodation units with various materials and construction
features are used. Almost all of the temporary accommodation units are in the group of portable
building. The most widely used portable structure, especially in emergencies, is the tent. It is
observed that the tents used as temporary accommodation units cannot fully meet the needs
during the transition period to permanent housing. From this point of view, the study focuses
on pneumatic system based emergency shelter units, taking into account their existing
advantages.

The basic principle of operation of pneumatic structures is very simple. The limited region
formed by the closed structure formed by collecting the air in a certain area forms the pneumatic
system. It can be easily transported to the desired location by reducing its volume thanks to its
ability to discharge and refill the air. Thus, it is suitable for reuse. For this reason, it can be used
as an emergency shelter unit in cases such as natural disasters, epidemics and wars where there
is an urgent and temporary need for indoor space.

The Life Box and Inflatable Shelter applications, which are the subject of the study, are
examples of structures operating with a double-walled pneumatic system designed for use in
emergencies. Various examples of such structures, serving different purposes and featuring
diverse forms, were identified through literature review. Among these, two examples were
singled out based on their functionality as temporary accommodation units. The review criteria
of the study are based on literature research and swot analysis. It focuses on the advantages and
disadvantages of the construction system and the implementation process.

Keywords: Disaster, Temporary shelter system, Pneumatic system, Portable structure,
Architectural design
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ABSTRACT

Variable exponent nonlinear partial differential equations offer enhanced modeling capabilities
for physical phenomena compared to constant exponent equations. Consequently, there has
been considerable recent interest in mathematically modeling variable exponent parabolic,
hyperbolic, and elliptic equations. For instance, modeling the behavior of electro-rheological
fluids aids in understanding how the fluid's viscosity reacts to an electric field. Similarly,
modeling fluids with temperature-dependent viscosity is crucial in science and engineering
applications. Exploring filtration processes in porous media contributes to understanding
groundwater movement, pollution transport, and petrochemical production. Moreover, these
equations play a vital role in studying filtration processes within porous media, enhancing
comprehension of groundwater movement, pollution dispersion, and petrochemical production
processes. Variable exponent equations have also significantly impacted image processing,
enabling more efficient image enhancement techniques.

Evolution equations describe how a system changes over time and are commonly used in
various scientific disciplines, including physics, biology, chemistry, and economics. Examples
of evolution equations from different fields include partial differential equations like the heat
equation, wave equation, and Schrédinger equation, as well as population dynamics, fluid
dynamics, and electrodynamics.

A parabolic equation is a type of partial differential equation (PDE) that describes a wide range
of physical phenomena exhibiting diffusion-like behavior over time. Parabolic equations
commonly involve a second-order derivative with respect to time and are often expressed in the
form:

du
— 4
3 kV*u + f(x,¢t).
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Parabolic equations are prevalent in various fields, including physics, biology, chemistry, and
engineering. They are commonly used to model diffusion processes, heat conduction,
population dynamics, and many other phenomena where the evolution of a system depends on
both time and space. Solving parabolic equations provides insights into the temporal and spatial
behavior of the system being studied.

Many recent studies have focused on various mathematical aspects of fourth-order parabolic
equations, which find applications in physics, medicine, biology, and other fields. For example,
they model the growth of thin surfaces exposed to molecular beam epitaxy. Parabolic equations
with variable sources have also been studied extensively. While these models have been
successful in simulating thin film growth, there are relatively few results and methods
concerning fourth-order parabolic equations with nonconstant exponents. We extend the
concavity method to the variable exponent case. Recent research has carefully addressed
problems with variable exponents, yielding results related to local existence, global existence,
explosion and stability.

The reaction-diffusion equation is a type of partial differential equation (PDE) that describes
the rate of diffusion and chemical reaction of a substance within a medium. These equations
are used to model how the concentration of a substance at a specific location change over time.
Typically, reaction-diffusion equations combine two fundamental processes: diffusion and
chemical reaction. Diffusion represents the tendency of particles of a substance to move within
the medium due to concentration differences, while chemical reactions describe the interaction
and transformation of these substances with each other.

Reaction-diffusion equations have significant applications in various fields. In biology, many
processes such as embryonic pattern formation, cellular morphology, and population dynamics
can be modeled using reaction-diffusion equations. In chemistry and materials science,
reaction-diffusion equations are used in many areas such as surface reactions, electrochemical
cells, and solid-state reactions. In physics, phenomena like wave propagation, heat conduction,
and mass transfer can be explained using reaction-diffusion equations.

Solving these equations is crucial for understanding the behavior of complex systems and
predicting their future states. They are also used to examine how systems behave under specific
conditions during certain processes.

The "fourth order reaction-diffusion equation” refers to a specific type of mathematical model
that describes how a substance diffuses and reacts with its surroundings, incorporating fourth-
order spatial derivatives. This equation is often encountered in scientific studies where the
diffusion and reaction processes involve higher-order spatial variations.

Mathematically, the fourth order reaction-diffusion equation can be represented as:

du

— 4

3¢ kV*iu + f(u).
Here

v’ u, represents the concentration or quantity of the substance being modeled,
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v’ t, represents time,
v" D, is the diffusion coefficient,
v' V*u, denotes the fourth-order spatial derivative operator,

v f(u), represents the reaction term, which may depend on the concentration u
itself.

These equations find applications in various scientific fields, including physics, chemistry,
biology, and materials science. They are particularly useful for studying complex systems
exhibiting intricate spatial patterns and reaction dynamics. Solving the fourth-order reaction-
diffusion equation provides valuable insights into the behavior and evolution of such systems
over time.

This work deals with a fourth order reaction-diffusion equation with variable exponents.
Initially, we investigate the finite time explosion of solutions for positive initial energy.
Subsequently, we establish by using a technique differential inequality an upper limit on the
explosion time.

Keywords: Explosion; Reaction-Diffusion; Variable Exponent.
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Carnivora takimi, Canidae familyasi igerisinde yer alan ve diinya genelinde genis bir yayilis
alanina sahip olan Vulpes cinsi tilkiler, giinlimiizde 12 tiir ile temsil edilmektedir. Tilkiler,
kiiclik/orta boyutlari, sivri burunlu, diiz kafataslar1 ve biiyiik giir kuyruklartyla diger karnivor
memelilerden ayirt edilmektedir. Paleartik bolge icerisinde yer alan Mogolistan’da gilinlimiizde
iki tilki tird (V. vulpes, V. corsac) yayilis gostermektedir. Mogolistan tilkileriyle ilgili
molekiiler verilere dayali ¢aligmalar bulunmamaktadir. Bu ¢alismada Mogolistan tilkilerinin
mitogenom karakterizasyonunun yapilmasi ve filogenetik iligkilerini orta c¢ikarilmasi
amaglanmistir. Mogolistan, Tiirkiye ve Irak’tan 15 V. vulpes, 5 V. corsac, 2 V. rueppellii ve 2
Canis lupus olmak iizere toplam 24 Ornegin komple mitogenomu yeni nesil sekanslama
platformlari ile dizilenerek elde edildi. Vulpes cinsi i¢in elde edilen komple mitogenomlar,
dairesel, 13 protein kodlayan gen (PCG), 22 tastyict RNA (tRNA), 2 ribozomal RNA (rRNA)
ve bir kodlama yapmayan kontrol bolgesi (D-loop) igermekte olup yaklasik 16 kb
uzunlugundadir. Mitogenomlarin ortalama niikleotid kompozisyonlari, memeli mitogenomlari
araliginda olup A+T orant G+C oranindan daha fazladir. Gen yapilari, genom organizasyonu
ve kompozisyonu diger kanidlere benzerdir. NCBI veri tabaninda mevcut Vulpes cinsine ait 22
mitogenom verisi alinarak analizlere dahil edildi ve Maksimum Likelihood ydntemiyle
filogenetik analizi yapildi. Genetik ¢esitlilik analizi kizil tilkiler (V. vulpes) icerisinde nispeten
yiiksek bir genetik cesitlilik oldugunu ve V. corsac ve V. rueppellii i¢erisinde ise nispeten daha
diisiik bir genetik cesitlilik oldugunu gdostermistir. Filogenetik analize gore Mogolistan ve
Tiirkiye kizil tilkileri Holoartik klad igerisinde kiimelendi. V. rueppellii, Palearktik kizil tilki
kladi ile yakin iligkili olarak kiimelenmis ve V. vulpes igerisinde parafiletik grup olarak ortaya
cikmistir. Buna karsilik V. corsac ve V. ferrilata birlikte kiimelenmistir. Bu bulgular, V. vulpes
ile V. rueppellii’nin ve V. corsac ile de V. ferrilata’nin kardes taksonlar oldugunu 6nermektedir.
Bu calisma, tilkiler ve diger kanid tiirlerini iceren gelecekteki molekiiler caligmalar igin
Mogolistan, Tiirkiye ve Irak’tan Vulpes cinsi i¢in ilk komple mitogenom verisini sunmaktadir.
Bununla birlikte Vulpes tiirleri arasindaki hibritlesmenin evrimsel altyapisinin ve sonuglarinin
tam olarak anlasilmasi ve taksonomik durumunun daha iyi anlasilmasi i¢in daha fazla ¢aligmaya
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ihtiyag vardir. Bu ¢alisma, Erciyes Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
FYL-2024-13688 kodlu proje ile desteklenmistir.

Anahtar Kelimeler: V. vulpes; V. corsac; V. rueppellii; Mitogenom,; Mogolistan

ABSTRACT

The foxes of the genus Vulpes, which are part of the family Canidae within the order Carnivora
have a wide distribution worldwide, are represented by 12 species. Foxes are distinguished from
other carnivorous mammals by their small/medium size, pointed muzzle, flat skulls, and large
bushy tails. In Mongolia, which is located within the Palearctic Region, two species of foxes
(V. vulpes, V. corsac) are currently distributed. There are no molecular data-based studies on
Mongolian foxes. In this study, the characterization of the mitogenomes of Mongolian foxes
and the elucidation of their phylogenetic relationships were aimed. The complete mitogenomes
of 24 samples, including 15 V. vulpes, 5 V. corsac, 2 V. rueppellii, and 2 Canis lupus specimens
from Mongolia, Turkiye, and Irag, were obtained by sequencing using next-generation
sequencing platforms. The complete mitogenomes obtained for the genus Vulpes, with an
approximate length of 16 kb, consist of a circular molecule containing 13 protein-coding genes
(PCGs), 22 transfer RNA (tRNAs) genes, 2 ribosomal RNA (rRNAs) genes, and a non-coding
control region (D-loop). The average nucleotide composition of the mitogenomes falls within
the range of mammalian mitogenomes, with the A+T content being higher than the G+C
content. Gene structures, genome organization, and composition are similar to other canids.
Twenty-two mitogenome data belonging to the genus Vulpes available in the NCBI database
were included in the analyses, and phylogenetic analysis was performed using the Maximum
Likelihood method. Genetic diversity analysis showed relatively high genetic diversity within
red foxes (V. vulpes) and relatively lower genetic diversity within V. corsac and V. rueppellii.
According to phylogenetic analysis, red foxes from Mongolia and Turkiye clustered within the
Holarctic clade. V. rueppellii clustered with the Palearctic red fox clade, and V. vulpes appeared
as a paraphyletic group. In contrast, V. corsac and V. ferrilata clustered together. These findings
suggest that V. vulpes is sister to V. rueppellii and V. corsac is sister to V. ferrilata. This study
presents the first complete mitogenome data for the genus VVulpes from Mongolia, Turkiye, and
Iraq for future molecular studies involving foxes and other canid species. However, further
studies are needed to fully understand the evolutionary framework and implications of
hybridization among Vulpes species, as well as to better understand their taxonomic status. This
study was supported by the Scientific Research Projects Unit of Erciyes University under the
project code FYL-2024-13688.

Keywords: V. vulpes; V. corsac; V. rueppellii; Mitogenome; Mongolia
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Farkli islev ve 6lcege sahip yapilar (ofis, konut, hastane, fabrika, egitim yapilari vb.), 6zgiin ve
karmagik sayisal modellerin ortaya ¢ikmasina yol agmaktadir. Bu tiir modellerin hayata
gecirilmesi, her biri 6zellesmis tasarim ve insa siireclerini zorunlu kilmaktadir. Bu durum, proje
ve yapim yonetimi siire¢lerinde karmagsikliga, dolayisiyla farkli disiplinlerin koordinasyon ve
i1 birligi ihtiyacinin artmasina neden olmaktadir. Geleneksel proje ve yapim yonetimi
uygulamalarinin disiplinlerarasi koordinasyon ve is birligini etkin bir sekilde saglayamamasi,
projelerin yiiriitiilmesinde 6nemli bir engel teskil etmektedir. Farkli disiplinlerden olusan proje
paydaslar1 arasindaki bilgi ve beceri aktarimimin yetersizligi ve veri paylasimi konusunda
yasanan koordinasyon eksikligi, projenin farkli asamalarinda tutarsizlik ve bilgi, belge ve
uygulama uyusmazliklarinin ortaya ¢ikmasina yol agmaktadir. Bu durum, projede planlanan
biitgenin asilmasina, zaman ¢izelgesinde geride kalinmasina, proje kalitesinin diismesine ve
nihai olarak projenin basarisizlikla sonu¢lanmasina neden olmaktadir.

Calismada, Yapt Enformasyon Modellemesi (Building Information Modeling — BIM)
teknolojisinin proje ve yapim yonetiminin baglangi¢ siirecinden kapanis siirecine kadar yer alan
tiim evrelerinde, mimarlik ve miithendislik gibi farkli disiplinler arasinda yasanan is birligi ve
koordinasyonu nasil artirabilecegi ve s6z konusu evrelerin etkinligi degerlendirilmis bununla
birlikte BIM teknolojisinin disiplinleraras1 etkilesimde hata oranlarimi diisiirme ve proje
belgeleri arasindaki uyusmazliklari azaltma yoluyla proje basarisina olan katkist irdelenmistir.
Calisma, temel amaclarinin yani sira, "proje ve yapim yonetimi" ve "BIM teknolojisi" gibi
temel kavramlarin kapsamli bir sekilde ele alinmasi ve agiklanmasi, ayrica BIM'in mimarlik ve
miihendislik gibi farkli disiplinlerde is yiikiinii nasil etkilediginin arastirilmasi gibi ¢alisma
icerigini destekleyen alt hedefleri de igermektedir. Bu alt hedefler, arastirmanin kapsamini
genisletmekte ve ana amacima ulagsmasina katkida bulunmaktadir. Caligmada, arastirma
konusuna iligkin derinlemesine bir bilgi birikimi olusturmak ve arastirma sorularina kapsamli
yanitlar bulmak amaciyla, sistematik ve kapsamli bir literatiir arastirmasi yapilmaistir.
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Proje ve yapim yonetimi, farkli disiplinlerden gelen paydaslarin tiim siireg igerisinde yer alan
faaliyetleri koordineli bir sekilde yiiriitmesi sonucunda, zaman, maliyet ve kalite gibi unsurlarmn
hedeflenen diizeyde gercgeklestirilmesini saglayan bir yonetim siireci olarak tanimlanmaktadir.
Bu baglamda, proje ve yapim yonetiminin, birbiriyle dogrudan veya dolayl iliskileri bulunan
eylemlerden olusan bir siirecin insasmi temsil ettii soylenebilir. Insaat projelerinin
karmasiklig1 ve disiplinlerarasi niteligi gz Oniine alindiginda, proje ve yapim ydnetiminin
Onemi daha da artmaktadir. Proje ve yapim yonetimi, proje paydaslarinin (mimar, miihendis,
yiiklenici, igveren vs.) etkin bir sekilde iletisim kurmasini, is birligi yapmasini ve koordineli bir
sekilde faaliyet gdstermesini saglayarak projelerin zamaninda, biitge dahilinde ve istenen
kalitede tamamlanmasma katkida bulunur. Proje ve yapim yOnetimi siireci; baslangig,
planlama, yiiriitme, kontrol ve kapanis gibi birbirini takip eden ve birbirleriyle baglantil1 alt
stirecleri icermektedir. Her bir siireg, projenin basarisi icin kritik 6dneme sahiptir ve titizlikle
planlanmal1 ve uygulanmalidir. Baglangig siirecinde proje hedefleri, ihtiyaglari, kisitlamalari,
yetkilendirmeleri tanimlanmakta ve fizibilite ¢alismalar1 yapilmaktadir. Planlama siirecinde,
projenin kapsam tanimi ve zaman, maliyet, kalite ve kapsam planlamasi, is programlarinin
yapilmasi gibi caligmalar gerceklestirilir. Yiiriitme siirecinde ise, planlanan faaliyetler hayata
gecirilir. Kontrol siirecinde, projenin ilerleyisi takip edilir, yasanan sapmalar tespit edilir. Son
olarak ise kapanis siireci ise projenin tamamlandigi, proje basarisinin saptandigi siire¢ olarak
tanimlanir.

Bu ¢aligmada yiiriitiilen kapsamli literatiir arastirmasi neticesinde elde edilen bulgular, ingaat
sektoriinde BIM’e yonelik artan bir farkindaligin oldugunu net bir sekilde ortaya koymaktadir.
BIM, farkli disiplinleri temsil eden paydaslarin, bir yapinin tasarimindan isletmesine kadar olan
tim agsamalarda sayisal ortamda etkilesimli ve biitiinlesik bir enformasyon aligverisi
gerceklestirmesine imkan tanimaktadir. BIM, bir insaat projesinin her asamasinda
disiplinleraras1 bilgi akisini diizenleyerek projenin verimliligini ve biitlinliiglinli optimize eden
bir enformasyon yonetim sistemi olarak tamimlanmaktadir. Insaat projelerinde BIM’in
kullanimi, proje ve yapim yOnetimi siirecinde dnemli avantajlar sunmaktadir. BIM, ingaat
projelerinin tiim katilimcilarina, ortak bir dijital model aracilifiyla koordineli bir is birligi
yapma imkanmi taniyarak, proje amagclarina ulasmada etkin bir rol iistlenmektedir. Bu ortak
dijital model, proje siirecindeki iletisimi kolaylastirmakla kalmayip, mimarlar, miithendisler ve
diger paydaslarin, proje ve yapim yonetimi siireclerinde daha koordineli ve is birlik¢i bir
calisma ortami olusturmalarina imkan saglamaktadir.

Yapilan kapsamli literatiir arastirmasi, BIM teknolojisinin insaat sektoriinde nasil bir doniistim
yarattigin1 gozler oniine sermistir. Toplanan veriler, analiz edilen bilgiler ve ¢ikarilan bulgular,
BIM teknolojisinin, mimarlik ve miihendislik gibi disiplinler arasinda daha etkin bir
koordinasyon ve is birligi saglayarak, projelerin daha akici ve hatalardan arinmis bir sekilde
ilerlemesine olanak tamidigimi ortaya koymustur. Bu entegrasyon sayesinde, farkli
disiplinlerden katilimcilar arasindaki iletisim giiclenmis ve verimlilik artmistir. Ayrica elde
edilen sonuclar dogrultusunda BIM teknolojisinin kullaniminin, proje maliyetlerinin ve zaman
cizelgelerinin daha etkin yoOnetilmesine imkan taniyarak, kaynaklarin daha verimli
kullanilmasina olanak sagladig1 da goriilmektedir. Proje yoneticileri, BIM’in sundugu ayrintili
3D modeller ve simiilasyonlar sayesinde, maliyet ve zaman tahminlerini daha dogru bir sekilde
yapabilmekte, boylece biitce ve zaman yOnetimindeki riskleri azaltabilmektedirler. Tiim bu
sonuglar BIM teknolojisinin mimarlik ve miihendislik gibi disiplinleraras1 uygulamalarinin,
insaat sektoriinde siirdiiriilebilir ve yenilik¢i ¢6ziimlere ulasmada kilit bir rol oynayabilecegini
gostermektedir.
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ABSTRACT

This study aims to reveal how Building Information Modeling (BIM) technology can increase
the cooperation and coordination between different disciplines such as architecture and
engineering in all phases of project and construction management, from the initial phase to the
closing phase, and to evaluate the effectiveness of these phases. aims. Additionally, it is aimed
to investigate the contribution of BIM technology to project success by reducing error rates in
interdisciplinary interaction and reducing conflicts between project documents. In this study;
In addition to the main objectives, there are also sub-objectives that support the content of the
study, such as comprehensively discussing and explaining basic concepts such as "project and
construction management” and "BIM technology” and investigating how BIM affects the
workload of different disciplines such as architecture and engineering. These sub-goals expand
the scope of the research and contribute to achieving its main purpose. In this study, a systematic
and comprehensive literature research method was used in order to create an in-depth
knowledge of the research topic and find answers to the research questions.

The findings obtained as a result of the literature research conducted within the scope of the
study reveal that there is an increasing awareness of BIM technology in the construction
industry and show how BIM technology has transformed the construction industry. The data
collected, information analyzed and findings revealed that BIM technology enables projects to
progress error-free by providing more effective coordination and cooperation between
disciplines such as architecture and engineering. Thanks to this integration, communication
between participants from different disciplines has been strengthened and efficiency has
increased. In addition, in line with the results obtained, it is seen that the use of BIM technology
allows more effective management of project costs and timelines, allowing more efficient use
of resources. Thanks to the detailed 3D models and simulations offered by BIM, project
managers can make cost and time estimates more accurately, thus reducing risks in budget and
time management. All these results show that interdisciplinary applications of BIM technology
can play a key role in achieving sustainable and innovative solutions in the construction
industry.

Keywords: Construction Industry; Project and Construction Management; Building
Information Modeling; BIM
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Bu calisma, kiiresel ¢apta artan hava kirliligi ve kaynak kisithiligi sorunlarmin ulasim
sektoriindeki etkilerini, elektrik enerjisi kaynagi kullanimi {izerinden ele almaktadir. E-mobilite
kavraminin gelisimi, ulagimin izledigi yolda 6énemli bir doniim noktas: olmustur. Ancak, bu
teknolojinin yayginlagsmasiyla birlikte 06zellikle mevcut sebeke altyapisinin kapasitesi
konusunda elektrifikasyon problemleri ortaya ¢ikmistir. Bu ¢alismanin amaci, bu kapasite
sorunlarini incelemek ve ¢dziim onerileri sunmaktir. Calismada, MATLAB Simulink programi
kullanilarak bir test ortami olusturulmus olup bu ortamda, farkli 6zelliklere sahip alici
gruplarin1 besleyen sehir i¢i orta gerilim fiderine dahil edilen DC hizhi sarj istasyonlarinin
sebekeye olan etkileri simiile edilmistir. Yapilan simiilasyonlar, sarj istasyonlarinin bir tesis
olarak sebekeye bagli ve baglh olmadigi durumlart icermektedir. Simiilasyon sonuglari, sarj
istasyonlarinin sebekeye bagl ve ¢alisir oldugu durumda, talebin arttigini1 ve mevcut altyapi
kapasite smirlarmin asildigini gostermektedir. Bu durumun, enerji nakil hatlarinda yiiksek
maliyetli alt yap1 degisiklikleri gerektirdigi, tedarik stirekliligini sekteye ugrattig1 ve sebekede
kapasite problemi disinda istenmeyen isletme etkilerine sebebiyet verdigi tespit edilmistir.
Coziim olarak, yonlii sarj/desarj stratejileri gibi kontrollii yontemlerin hayata gecirilmesi ve
yeni altyap1 projelerinin bu ihtiyaglar1 géz Oniinde bulundurarak yapilmasi, sarj istasyonu
standartlarinin diizenlenmesi ve baglanti siireglerinin yeniden degerlendirilmesi 6nerilmektedir.

Anahtar Kelimeler: Elektrikli arag sarj istasyonu, kapasite, enerji nakil hatlar, V2G, kontrollii
sarj, e-mobilite

ABSTRACT

This study addresses the effects of global air pollution and resource limitation problems on the
transportation sector through the use of electrical energy resources. The development of the
concept of e-mobility has been an important turning point in the path of transportation.
However, with the widespread use of this technology, electrification problems have emerged,
especially regarding the capacity of the existing network infrastructure. The aim of this study
Is to examine these capacity problems and offer solutions. In the study, a test environment was
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created using the MATLAB Simulink software, and in this environment, the effects of DC fast
charging stations included in the urban medium voltage feeder feeding receiver groups with
different features on the network were simulated. The simulations include situations where
charging stations are connected to the grid as a facility and when they are not. Simulation results
show that when charging stations are connected to the grid and operational, demand increases
and existing infrastructure capacity limits are exceeded. It has been determined that this
situation requires costly infrastructure changes in energy transmission lines, disrupts supply
continuity, and causes undesirable operational effects other than capacity problems in the
network. As a solution, it is recommended to implement controlled methods such as directional
charging/discharging strategies and to carry out new infrastructure projects taking these needs
into consideration, to regulate charging station standards and to re-evaluate connection
processes.

Keywords: Electric vehicle charging station, capacity, power lines, V2G, controlled charging,
e-mobility
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ABSTRACT

In various fields such as physics, engineering, and medicine, problems often arise that can be
modeled as systems of differential equations. In some branches of science, solving these
problems requires establishing a mathematical relationship, or mathematical model, that
accurately captures the problem's characteristics. Such models typically manifest as equations
involving an unknown function and its derivatives (or differentials). Differential equations are
generally derived in three ways:

Algebraically: The problem can be formulated algebraically.

Geometric Properties: Defining the problem using geometric properties and finding a curve
that fits those properties.

Applied Sciences: Differential equations can also arise from applied sciences. Differential
equations can be classified into three main types based on their characteristics:

Hyperbolic Equations: Example: The wave equation, such as Hyperbolic equations describe
wave-like phenomena, where solutions typically involve functions propagating in both time and
space, like waves. They are characterized by having two independent variables (usually time
and space) and involve second-order derivatives with respect to both variables.

Parabolic Equations: Example: The heat equation, such as Parabolic equations represent
processes that evolve over time, such as heat diffusion. They usually involve only one
independent variable (time) and second-order derivatives with respect to that variable.
Parabolic equations tend to smooth out initial conditions over time.

Elliptic Equations: Example: Laplace's equation, Elliptic equations are typically associated
with steady-state problems and do not involve time. They are characterized by involving only
spatial derivatives (second-order) and represent equilibrium or stationary conditions. Solutions
to elliptic equations describe distributions that do not change over time.
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These classifications aid in understanding the nature of problems and in selecting appropriate
solution techniques and boundary conditions.

Evolution equations typically model events or systems that change over time. Understanding
and analyzing the solutions of such equations are crucial as they arise in various application
areas. Here are important questions and concepts related to these types of equations:

I. Existence, Uniqueness, and Stability of Solutions (Hadamard Conditions): The
existence, uniqueness, and stability of solutions of evolution equations often depend on initial
conditions and the properties of the equation itself. Hadamard conditions are used to assess
some analytical characteristics of such problems. Specifically, these conditions provide
essential information regarding the presence of stable and unique solutions.

I1. Asymptotic Behavior (Decay): Solutions of evolution equations reveal how they behave
as time progresses. Asymptotic behavior describes how solutions behave as time approaches
infinity. This provides crucial insights into whether systems reach equilibrium or continue to
change over time.

I11. Blow-Up: In evolution equations, unfavorable situations known as "blow-up™ can occur.
Blow-up refers to situations where solutions exhibit unbounded growth or approach infinity
without converging to a specific limit. Blow-up analysis is used to evaluate the instability of
systems and the probability of blow-up under certain conditions.

The analysis of evolution equations provides a mathematical tool for addressing these questions
and understanding the temporal behavior of systems. Such analyses are used in fields like
physics, engineering, medicine, economics, and many others for modeling and prediction.

In this work, we focus on sixth-order parabolic-type equations with time-dependent
coefficients. We establish lower and upper bounds for the blow-up time using a differential
inequality argument when blow-up occurs.

Keywords: Blow-up, Parabolic-type equations, Variable Coefficients
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ABSTRACT

In the landscape of renewable energy alternatives, photovoltaic (PV) panels are garnering
growing attention. Comprised of semiconductor materials, PV panels utilize a technology that
converts solar radiation into electrical power. When sunlight makes contact with the panel,
electrons within the semiconductor material gain mobility, leading to the production of an
electric current. These panels draw interest due to their benefits, including their eco-
friendliness, safe energy generation, silent functioning, and affordable installation expenses.

PV panels, the cornerstone of solar power generation, face a variety of environmental
challenges (physical and electrical damage, cracks, hotspots, bird drops, snow, dust, etc.) that
can compromise their efficiency and long lifetime. Fault detection and classification of PV
panels is crucial to maintain optimal performance and ensure reliability. At the same time, it
can help reduce operating costs. Machine learning and especially deep learning models have
emerged as powerful tools in this domain, offering promising avenues for accurate fault
classification. Traditional fault detection techniques often rely on handcrafted features and
simplistic machine learning algorithms, which may lack the capability to capture intricate
patterns and variations in PV panel data. In contrast, deep learning models, particularly
convolutional neural networks (CNNs) excel at automatically extracting hierarchical features
from raw data, making them well-suited for fault classification tasks. One significant advantage
of deep learning in fault classification is its ability to handle large and complex datasets
efficiently. By leveraging vast amounts of labeled data, CNNs can learn intricate spatial patterns
within images of PV panels, enabling them to distinguish between various types of faults such
as cracks, hotspots, and shading effects.

In this study, the CNN-based EfficientNet model was utilized for the classification of clean and
faulty PV panel images. EfficientNet is designed based on compound scaling, which aims to
regularize the depth, width, and resolution of the network consistently. The fundamental
component of the network is the inverted residual and the mobile inverted bottleneck
convolution module inspired by the residual structures. In EfficientNet, not only the depth of
the network is scaled but also the width and resolution of the network are scaled equally. The
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EfficientNet model consists of different models ranging from BO to B7. In this study, the
EfficientNetBO model with 2 convolutional layers and 16 mobile inverted bottleneck
convolution (MBConv) modules was employed. Despite using fewer parameters compared to
other models, EfficientNetB0O achieves state-of-the-art accuracy in various computer vision
tasks. This makes it more memory-efficient. Additionally, the compound scaling method used
in EfficientNetBO balances model size, depth, width, and resolution, providing better
performance without significantly increasing computational costs.

Experimental studies were conducted on the Clean and Faulty PV panel images dataset
available on the Kaggle platform to assess the effectiveness of the EfficientNetBO model. This
dataset consists of six classes: bird drop, dusty, electrical damages, broken and cracked physical
damages, covered with snow and clean PV panels. There are a total of 885 PV panel images in
this dataset. In the experimental studies, 80% of the total 885 images were used for training,
and 20% for testing. Thus, 708 panel images were used for training, while 177 panel images
were used for testing. No data augmentation was performed in the experiments, and the input
image size was set to 224x224x3. Additionally, training was conducted with a learning rate of
0.0001, Adam optimizer, a batch size of 128, and 200 epochs. Test accuracy, precision, recall,
and F1 score evaluation metrics were used to analyze the classification performance of the
EfficientNetBO model. The EfficientNetBO model achieved a test accuracy of 81.35%,
precision of 84%, recall of 83.5%, and an F1 score of 83.5%. Comparison was also made with
different models. With the MobileNet model, a test accuracy of 69.49%, precision of 70.31%,
recall of 71.1%, and an F1 score of 70.4% were obtained. Using ResNet50, a test accuracy of
80.22%, precision of 81.23%, recall of 82.5%, and an F1 score of 81.6% were achieved. With
VGG16, a test accuracy of 65.53%, precision of 64.79%, recall of 67%, and an F1 score of
65.5% were obtained, while with VGG19, a test accuracy of 62.71%, precision of 63.06%,
recall of 63.2%, and an F1 score of 61.8% were achieved. Considering all models used for
comparison, it is clearly evident that the EfficientNetBO model produced more successful
results in classifying clean and faulty PV panel images.

Keywords: Photovoltaic panels, Deep learning, EfficientNetBO model, Fault classification
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Geometrik Fonksiyonlar Teorisi, analitik fonksiyonlar ve bu fonksiyonlarin geometrik
ozellikleri inceleyen karmasik analizin 6nemli bir alanlarindan biridir. Geometrik fonksiyonlar
Teorisi, analitik bir fonksiyonun belli kosullara sahip bolgelerdeki goriintiisii ile analitik
fonksiyonlarin analitik olmasiyla sahip oldugu 6zellikleri arasindaki iliskiyi bulmay1 amagclar.
Bir analitik fonksiyonu temsil eden serinin katsayilar1 ile analitik fonksiyonun geometrik
ozellikleri arasindaki iliskinin dneminden dolay1r Geometrik Fonksiyonlar Teorisi dnemli bir
yere sahiptir.

20. yiizyiln baslarinda katsay1 tahminleri ile ¢aligitlmaya baslanan Univalent Fonksiyonlar
Teorisi ise Geometrik Fonksiyonlar Teorisinin en 6nemli alanlarindan biridir. Bu teorinin
temelleri, Riemann Donilisim Teoremi ile atilmistir. Bu teorem ‘Karmasik diizlemin basit
baglantili bir 6z alt kiimesini birim diske konform olarak doniistiiren tek bir fonksiyonun var
oldugunu’ sdylemektedir. Bu nedenle keyfi basit baglantili bolgeler iizerinde tanimlanan
tinivalent fonksiyonlarla ¢alismak yerine birim diskte tanimlanan iinivalent fonksiyonlarla
calismak cogu kez kolaylik saglar. ilk zamanlarda énemi ¢ok anlasiimayan Riemann Déniisiim
Teoremi 1518inda P. Koebe tarafindan 1907 yilinda yapilan ¢alisma, sonrasinda 1914 yilinda
Gronwall’in alan teoremini ispat1 ve 1916 yilinda Bieberbach’in ortaya koydugu normalize
edilmis fonksiyonlar i¢in katsay1 tahmini ve bu tahminin sonuglari, itinivalent fonksiyonlar
teorisinin de baslangicini olusturmustur.

A sinift karmagik diizlemin basit baglantili bir bolgesinde analitik olan ve belli normalizasyon
kosullarin1 saglayan tiim fonksiyonlarin simifi olarak tanimlanmistir. A smifindaki analitik,
tinivalent ve normalize edilmis fonksiyonlar1 S sinifi ile gosterecegiz. Bu simif, {inivalent
fonksiyonlar sinifi olarak adlandirilmaktadir.
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Univalent fonksiyonlar teorisi, geometrik fonksiyonlar teorisinin en &nemli konularindan
biridir. Bu teoride, ele alinan fonksiyonlarin katsay1 sinirlarinin tahmin edilmesi, modiiliiniin
alt ve tist sinirlar1 veya katsayilar arasindaki bagintilarin bulunmasi 6nemli bir yere sahiptir.

1920’li yillarindan sonra Bieberbach’in iinivalent fonksiyonlar sinifina ait fonksiyonlar icin
verdigi katsay1 tahmini problemi, bircok matematikg¢i tarafindan énemli bir arastirma konusu
haline gelmisti. 1985’te L. De-Branges, bu tahminin dogrulunu ispatlamistir. Bieberbach
kestiriminin ispatlanmis olmasi, bu kestirimine bagli olarak bir¢cok yeni problemin ortaya
¢ikmasini saglamistir. Son zamanlarda bir¢ok arastirmaci tinivalent fonksiyonlar sinifi i¢in; alt
smiflar olusturma, katsay1 tahminleri, growth ve distortion teoremleri, yaricap problemleri,
komsuluklar, kismi toplamlar, integral ve diferansiyel operatorler ve son zamanlarda Hankel
determinant1 gibi birgok problemi ¢aligmaktadir.

Hankel determinant1 problemi, karmasik analiz ve {inivalent fonksiyonlar teorisinde 6énemli bir
yeri vardir. Ciinkii Hankel determinanti yardimiyla birim diskte tanimli fonksiyonlarin
stirlihi@: aragtirtlabilir. Bununla birlikte Hankel determinanti, Univalent fonksiyonlar smifina
ait bir fonksiyonunun katsayilarinin bir kombinasyonu i¢in bir iist sinir elde etmekte kullanilir.
Ayrica, Hankel determinant1 yardimiyla Fekete-Szego problemi olarak bilinen ve ikinci Hankel
determinant1 olarak tanimlanan esitlik i¢in kesin iist sinir bulunabilir. 1976’da Noonan ve
Thomas tarafindan . mertebeden Hankel determinanti tanimlanmistir. Bu katsayi
kombinasyonlarinin kesin iist sinirin1 bulma problemi {izerine birgok calisma yapilmistir.
Bansal ve ark. (Bansal, D., Maharana, S., and Prajapat, J. K. 2015), Janteng, ve ark. (Janteng,
Halim and Darus, 2007.), Lee ve ark. (Lee, Ravichandran, and Supramaniam 2013.) ve Zaprawa
(Zaprawa 2016) basta olmak iizere bir¢cok matematik¢i Hankel determinantinin {ist sinirlari
tizerinde caligmalar yapmigslardir. Bununla birlikte arastirmacilarin q. mertebeden Hankel
determinantina olan ilgileri biiyiik bir hizla devam etmektedir.

Analitik fonksiyonlar tarafindan verilen matrislerin determinantlari, matematikte birgok
arastirmanin konusu olmustur. Bu determinantlar, sinyal isleme, kuantum mekanigi ve sayisal
analiz gibi cesitli alanlarda &nemli uygulamalara sahiptir. Ozellikle, analitik {inivalent
fonksiyonlarin logaritmik katsayilar1 ile Toeplitz, Hankel ve Hermitian matrislerinin
determinantlar1 i¢in kesin sinirlarin olusturulmasi, kompleks analiz teorisinde biiyiik ilgi
gormustur.

1985 yilinda L. De-Branges’in Bieberbach kestirimini ispatlamasi ile {inivalent fonksiyonlarin
logaritmik katsayilarini igeren birgok ilging esitsizlige olan ilginin kaynagi olmustur. S sinifina
ait logaritmik katsayilar1 i¢in kesin bir iist smir elde edilmeye g¢alisilmistir. Bu kapsamda
tinivalent fonksiyonlar teorisinde ekstremal bir rol oynayan Koebe fonksiyonun logaritmik
katsayilari ile ilgili olarak genel bir kestirimde bulunulmasina ragmen zamanla bu kestirimin
genel olarak dogru olmadig1 gosterilmistir. Univalent fonksiyonlarmn logaritmik katsayilari ile
ilgili olarak ilk iki katsay1 i¢in kesin esitsizlikler bulunmasina karsilik {i¢iincli ve sonrasindaki
katsayilar i¢in kesin esitsizlikler heniiz elde edilememistir. Bu problem hala agik bir olarak
durmaktadir. Elhosh(1996), Girela(2000) ve bir ¢ok arastirmaci iinivalent fonksiyonlarin
yildizil, konveks ve konvekse yakin gibi 6nemli alt siniflarina ait fonksiyonlarin logaritmik
katsayilari ile ilgili kesin bir iist sinir olusturmaya calismislardir. Yildizil fonksiyon sinifi i¢in
bu kesin esitsizlik elde edilirken diger siniflar i¢in bu problem hala acik durmaktadir. Bu
problemin hala a¢ik olmasindan dolay1 bir¢ok arastirma, bu problemin ¢6ziilebilmesine yonelik
olarak motivasyon kaynagi olusturmaktadir.
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Analitik {inivalent fonksiyonlarin logaritmik katsayilari, tanimli oldugu bdlgenin siniri
civarinda fonksiyonun davranigini belirlemek i¢in kullanilir. Analitik tinivalent fonksiyonlarin
logaritmik katsayilar1, Toeplitz, Hankel ve Hermitian matrislerinin determinantlarinin kesin
siirlari, bu fonksiyonlarin ve tiirevlerinin modiillerine ait biiyiime tahminlerinin elde edilmesi
gibi 6zelliklerinin incelenmesinde kullanilir.

Bu ¢alismada, Hankel determinantlar dikkate alinarak bu determinantin kesin iist sinirlarini ve
analitik tinivalent fonksiyonlarin alt siniflarindaki fonksiyonlar i¢in logaritmik katsayilarini
elde etmeye calistik. Bu ¢calismada tinivalent fonksiyonlarin uygun bir alt sinifin1 dikkate alarak
bu sinifa ait logaritmik katsayilarini kullanarak ikinci hankel determinanti i¢in kesin {ist sinirlar
elde ettik. Elde ettigimiz sonuglardaki parametrelerin 6zel degerleri icin onceden yapilan
calismalara ait sonuglar1 elde ettigini gordiik. Boylece bu ¢aligmamiza ait sonuglarin bu sinif
ile ilgili yapilan ¢aligmalarin bir genellemesi oldugunu gosterdik.

Anahtar Kelimeler: Hankel determinant; Subordinasyon; k'inci kék doniisiimii; Logaritmik
katsayilar, Univalent fonksiyon

ABSTRACT

Geometric Function Theory is one of the important fields of complex analysis, which studies
analytic functions, and the geometric properties of these functions Geometric Function Theory
aims to find the relationship between the range of an analytic function in regions with certain
conditions and the properties of analytic functions that are analytic. Geometric Function Theory
has an important place due to the importance of the relationship between the coefficients of the
series representing an analytical function and the geometric properties of the analytical
function.

The Theory of Univalent Functions Theory, which started to be studied with coefficient
estimates at the beginning of the 20th century, is one of the most important areas of Geometric
Function Theory. The bases of this theory were laid by the Riemann Transformation Theorem.
By way of the theorem, it is often easier to work with univalent functions defined on the unit
disk rather than working with univalent functions defined on arbitrary simply connected
regions. The study carried out by P. Koebe in 1907 in the light of the Riemann Mapping
Theorem, the importance of which was not well understood at first, followed by Gronwall's
proof of the field theorem in 1914 and the coefficient estimation for normalized functions put
forward by Bieberbach in 1916 and the results of this estimation, were also included in the
theory of univalent functions formed its beginning.

A is defined as the class of all functions that are analytic in a simply connected region of the
complex plane and satisfy certain normalization conditions. We will denote the analytic,
univalent, and normalized functions in class A with class S. This class is called the class of
univalent functions.

The theory of univalent functions is one of the most important topics in Geometric Function
Theory. In this theory, estimating the coefficient bounds of the functions considered, finding
the lower and upper bounds of the module or the relations between the coefficients have an
important place.
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Determinants of matrices given by analytic functions have been the subject of much research
in mathematics. In particular, the establishment of sharp bounds for the logarithmic coefficients
of analytic univalent functions and the determinants of Toeplitz, Hankel and Hermitian matrices
has received great attention in the theory of complex analysis.

Logarithmic coefficients of analytic univalent functions are used to determine the behavior of
the function around the boundary of the region in which it is defined. It is used to examine
properties such as logarithmic coefficients of analytic univalent functions, sharp boundaries of
the determinants of Toeplitz, Hankel and Hermitian matrices, and obtaining growth estimates
of the modules of these functions and their derivatives.

In this study, we tried to obtain the exact upper limits of this determinate and the logarithmic
coefficients for functions in subclasses of analytic univalent functions, by taking Hankel
determinates into account. In this study, we take into account an appropriate subclass of
univalent functions and obtained sharp bounds for the second Hankel determinant by using the
logarithmic coefficients of this class. We saw that for the specific values of the parameters in
our results, we obtained the results of previous studies. Thus, we showed that the results of our
study are a generalization of the studies conducted on this class.

Keywords: Hankel determinant; Subordination; kth-root transformation; Logarithmic
coefficients; Univalent function
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Cagimizin en 6nemli ihtiyaclarindan birisi enerjidir. Elektrik enerjisi giindelik yasantimizin her
alaninda; aydinlatma sistemlerinden iletisim araglarina, endiistriyel iiretimden saghk
hizmetlerine kadar pek cok alanda hayati bir rol oynamaktadir. Vazgecilmez olan enerji
kullaniminin ¢evresel etkileri ve siirdiiriilebilirlik sorunlar1 da goz oniinde bulundurulmalidir.
Elektrik enerjisinin verimli ve siirdiiriilebilir bir sekilde iiretilmesi ve kullanilmasi, gelecek
nesiller i¢in temel bir zorunluluktur. Gli¢ sistemleri, elektrik enerjisini iiretme, iletim ve
dagitma siireclerini igerir. Ayni zamanda yaygin kullanimindan dolay1 gii¢ sistemlerinin
giivenilir, siirekli ve verimli olmasi biiylik 6nem tasir. Giig sistemleri, enerji iretim tesislerinden
baslayarak, iletim hatlar1 ve transformatdrler araciligiyla elektrigi kullanim noktalarma iletir.
Bu siirecte enerjinin kaybedilmeden iletilmesi ve kullanim noktalarinda istenilen diizeyde ve
kalitede saglanmasi biiylik bir miithendislik basaris1 gerektirir. Gii¢ sistemlerinin dogru sekilde
planlanmas1 ve yonetilmesi, elektrik enerjisinin kesintisiz ve giivenilir bir sekilde tiim
kullanicilarin hizmetine sunulmasini saglar.

Gig sistemlerindeki elektrik enerjisinin iletim ve dagitim siireglerinde enerji kayiplart meydana
gelmektedir. Bu kayiplar, genellikle iletkenlerdeki direng, transformatdrlerdeki manyetik
kayiplar, hava hatt1 ve kablo aralarindaki bosluklardan kaynaklanan bosluk kayiplar1 ve dagitim
ekipmanlarindaki diger kayiplar gibi cesitli faktorlerden kaynaklanir. Enerji kayiplari,
ekonomik ve cevresel agidan 6nemli sonuglar dogurabilir. Ekonomik olarak, enerji kayiplari,
enerjinin maliyetini artirarak enerji verimliligini diisiiriir. Cevresel olarak ise, enerji kayiplari,
fazladan enerji iiretimine ve bu enerjinin ¢evreye yaydigi sera gazlar ve diger kirleticilerin
artmasina neden olabilir. Bu nedenle, gii¢ sistemlerindeki enerji kayiplarinin azaltilmasi, enerji
verimliligini artirmak ve ¢evresel etkileri en aza indirmek i¢in 6nemli bir hedeftir. Bu amacla
giic sistemlerinde, FACTS (Flexible Alternating Current Transmission Systems) ve
STATCOM (Static Synchronous Compensator) gibi cihazlar, gii¢ sistemlerinin giivenilirligini,
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verimliligini ve kontrol edilebilirligini artirmak i¢in kullanilan 6nemli bilesenlerdir. FACTS
cihazlari, gii¢ sistemlerindeki gerilim, akim ve gii¢ akisini kontrol etmek i¢in kullanilan statik
cihazlardir. Bu cihazlar, genellikle thyristor tabanli anahtarlama teknolojileri kullanilarak
gerceklestirilir. STATCOM ise, gii¢ sistemlerindeki gerilim diizeyini ve gii¢ faktoriinii kontrol
etmek i¢in kullanilan bir tiir FACTS cihazidir.

Bu makalede, 500 kV 100 MVAr bir gili¢ sisteminde STATCOM araciligr ile gerilim
diizenlemesi simulasyonu gergeklestirilmistir. VSC (Voltage-Sourced Converter) bileseni ile
STATCOM kontrol sistemi faz gerilimi kararli halde tutulmaktadir. Gii¢ sistemindeki gerilim,
tiretilen sistem geriliminden yiiksek veya diisiik ise STATCOM aracilig1 ile reaktor giicii
tiretilmis ya da absorbe edilmistir. MATLAB/Simulink ile yapilan benzetimde bir enerji iletim
sisteminin dagitim barasindan bara gerilimi, yiikteki degisikliklere ragmen STATCOM
tarafindan kontrol edilmistir. Yapilan simiilasyon neticesinde; STATCOM’un bara gerilimini
istenilen degerlerde tuttugu, yiik degisimlerine karsi hizli reaktif kompanzasyon sagladigi ve
sistemin gerilim kararlihigini arttirdigr goriilmiistiir. Enerji iletim sisteminin dagitim barasinda
gerilim regiilasyonu yapilmistir. Simiilasyon c¢alismasi, sisteme endiiktif ve kapasitif yiikler
eklendiginde STATCOM’un gerekli kompanzasyonu hizli bir sekilde sagladigini ortaya
koymustur. Ayni zamanda ani yiik degisimlerine ve farkl yiik 6zelliklerine ragmen bara gerilim
degerinin istenilen referans degerine ulastigi gozlenmistir. Simiilasyon sonuglari,
STATCOM un iletim sisteminin voltaj kararliligini iyilestirdigi ve sistemin giivenirliligini ve
kapasitesini arttirmaya yardimei oldugunu gdstermistir.

Anahtar Kelimeler: Gii¢ Sistemleri; FACTS, STATCOM, Simulink model; Reaktif Gii¢

ABSTRACT

Energy is one of the most critical demands of the modern world. Electrical energy is present in
every part of our everyday lives and is essential in a variety of contexts, including industrial
production, communication tools, lighting systems, and healthcare. The consideration of
environmental implications and sustainability issues is crucial when it comes to indispensable
energy use. It is imperative that electrical energy be produced and used responsibly and
efficiently for the benefit of future generations. Electrical energy generation, transmission, and
distribution are all included in power systems. However, because power systems are used so
widely, it is critical that they be dependable, uninterrupted, and effective. Transmission lines
and transformers are used by power systems to move electricity from energy generating
facilities to sites of use. This procedure demands a high degree of engineering achievement in
order to convey energy without losing it and deliver it at the appropriate level and quality at the
places of consumption. It is ensured that all users receive reliable and continuous electrical
energy supply through effective planning and administration of power systems.

The processes of electrical energy distribution and transmission in power systems involve
energy losses. These losses are typically brought on by a number of different things, including
conductor resistance, transformer magnetic losses, gap losses from cables and overhead lines,
and further losses in distribution equipment. Energy losses can have significant economic and
environmental consequences. Energy losses raise the cost of energy, which economically
reduces energy efficiency. Energy losses have the potential to raise greenhouse gas emissions
and other environmental pollutants by causing excess energy production. In order to maximize
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energy efficiency and lessen environmental effects, it is crucial to reduce energy losses in power
systems. In order to improve power systems' dependability, efficiency, and controllability,
devices like STATCOM (Static Synchronous Compensator) and FACTS (Flexible Alternating
Current Transmission Systems) are crucial parts of the design. Static devices called FACTS
devices are used in power systems to regulate voltage, current, and power flow. Typically,
switching technologies based on thyristors are used to implement these devices. A kind of
FACTS device called a STATCOM is used in power systems to regulate the power factor and
voltage level.

In this paper, a 500 kV 100 MVAr power system's voltage regulation was simulated using
STATCOM. The phase voltage of the STATCOM control system is kept stable with the VSC
(Voltage-Sourced Converter) component. STATCOM is used to produce or absorb reactor
power when the voltage in the power system is either higher or lower than the generated system
voltage. STATCOM maintained control over the busbar voltage of an energy transmission
system's distribution busbar in a MATLAB/Simulink simulation, even when the load changed.
The simulation’s findings show that STATCOM maintains the busbar voltage at the intended
levels, offers quick reactive compensation for variations in load, and raises the system's voltage
stability. VVoltage regulation has been made in the distribution busbar of the energy transmission
system. The results of the simulation study showed that when inductive and capacitive loads
are added to the system, STATCOM promptly supplies the required compensation.
Simultaneously, despite abrupt variations in load and disparate load characteristics, the busbar
voltage value was seen to achieve the intended reference value. According to simulation results,
STATCOM helps to boost the transmission system's capacity and dependability while also
enhancing voltage stability.

Keywords: Power systems; FACTS, STATCOM,; Simulink model; Reactive Power
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21. ylizy1l diinyasini sekillendirmeye devam eden ekonomik biiylime, artan kaynak tiiketimi,
niifus artig1 ve kentlesmeyle birlikle insaat sektoriindeki en ¢cok kullanilan yap1 malzemesi beton
Oonemli bir atik malzeme kaynagi olarak karsimiza g¢ikarmaktadir. Giinden giine artan atik
malzeme ciddi boyutlarda saglimizi ve ¢evremizi tehdit etmektedir. Hem ekonomik hem de can
giivenligi agisindan belli bir servis 6mrii olan yapr1 siiresini tamamlandiginda bir atik beton
haline gelmektedir. Bunlarin disinda, deprem, sel gibi dogal afetler deprem, sel vb. bu siireci
daha da hizlandirmaktadir. Bu acidan incelendiginde atik betonun diinya ve tlkemizdeki
biiyiikliigiinii tahmin etmek miimkiindiir. Ayrica kent merkezlerinde kaynak bulunamamasi ve
bulunan kaynagin ise liretim alanina uzak olmasi maliyeti arttirmaktadir. Atik agreganin betona
kullanimina uygun hale getirilmesiyle gelecek nesiller i¢in dogal kaynaklar korunacak ve
atiklarin bos arazilere atilmasi Onlenmis olacaktir. Atik agreganin betonda kullanilmasi
giiniimiizde gittik¢e biiyliyen ¢evre kirliliginin dnlenmesine katki saglayacak ve agregalarin
ulasilamadig1 bolgelerde rahatlikla kullanilabilecektir. Binalarin yikilmasiyla olusan beton
atiklarindan geri doniistiiriilmiis agrega dogal agregalarin yerini almast miimkiin degildir. Fakat
geri doniistiiriilmiis agreganin atik durumundan ¢ikartilarak bazi katki malzemeleri ile fiziksel
ve mekanik Ozelliklerini iyilestirmek miimkiindiir. Gilinlimiizde atik malzemelerin betonda
degerlendirerek geri doniistiiriilmiis agregalar ile ¢esitli arastirmalar ve projeler yapilmaktadir.
Beton bilesiminin biiylik bir kismi (%65-75) agregadan olusmaktadir. Yapilan arastirmalarda,
yap1 atiklarindan elde edilen agregalarin, beton iiretiminde kullanilabilirliginin arastirilmasi
gelmektedir. Geri doniistiirilmiis agregadan iyi bir mekanik performansini saglamak igin
giiclendirme yontemleri kullanilir. Cesitli mineral ilaveleri (metakaolin, mermer tozu, ugucu
kiil, silis duman1 ve yiiksek firin ciirufu gibi) ile iyilestirme galismalar1 yapilmaktadir. Cekme
ve egilme dayanimi, kirilma toklugu gibi mekanik 6zeliklerini gelistirmek icin gelistirmek i¢in
de elyaf (lif) malzemeler eklenmektedir.

Betonun ¢ekme dayanimi diisiik ve basing dayaniminin yaklasik %10’u kadardir. Beton bu
ozelliginden dolay1 gevrek bir davranis sergilemektedir. Baska bir ifadeyle plastik sekil
degistirme 6zelligi ¢ok diisiik olan bir malzemedir. Bu sebeple beton igerisine bu ani kirilmay1
onleyecek malzemeler ilave eklenmektedir. Beton igerisine her ne kadar celik donatilar
yerlestirilerek betonun azda olsa gevrekligi 6nlenmek istenmisse de akma dayanimina ulasan
celigin kopmasiyla tekrar gevrek kirilma meydana gelmektedir. Bu ani kirilmay1 6nlemek ve
betonun siinekligini artirabilmek i¢in beton igerisinde farkli mekanik ve fiziksel 6zellige sahip
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lifler kullanilmakta ve bununla ilgili ¢alismalar yapilmaktadir. Elyaf destekli beton, yapisal
biitiinliiglint artiran elyaf seklinde malzemeler iceren betondur. Elyaf destekli beton, yapisal
biitiinliigiinii artiran kisa kirpilmis malzemeler igeren betondur. Insaat sektdrii artan teknoloji
ile birlikte hem endiistriyel hem de ticari amagclar i¢in farkli elyaf ile desteklenmis betonun
gelismesine onciiliik etmistir. Beton karigimlarinda baslica; cam, c¢elik, bazalt, polimer ve
karbon lifler kullanilmaktadir. Lifler, betonun hem taze haldeki hem de sertlesmis durumdaki
Ozelliklerini dogrudan etkileyebilmektedir. Lifli betonlarda, biitiin lif ¢esitlerinde saglanmasi
gereken en Onemli sart, liflerin beton igerisinde homojen dagilmasi, bu dagilimin beton
karistirildiktan sonra da homojen dagilimi korumasi ve bozulmamasidir. Homojen bir sekilde
dagilan lifler, beton igerisinde olusan catlaklar1 6nlemekte ve catlaklarin beton igerisinde
ilerlemesini yavaglatarak betonu daha dayanikli hale getirmektedir.

Bu calismanin amaci betonlarin 6giitliliip yeniden agregaya dontistiiriilerek tekrar beton
tasariminda kullanilmasi iizerinedir. Atik durumundan ¢ikartilarak agrega olarak tekrar
kullanilma olanaklari ile radyasyon etkileri aragtirtlmigtir. Yapilar1 ¢imento, su ve agregadan
insa ederken dayaniklilik &zellikleri dikkate alinirken depreme dayanikliliginin yani sira
radyasyona dayanikliligi da dikkate alinmalidir. Bu baglamda radyasyondan korunmak ve
dayanimi i¢in farkli koruyucu malzemelerin gelistirilmesi 6nemlidir.

Radyasyon, radyoaktif maddelerin par¢alanmasi ve bozulmasi sonucu dogrudan veya dolayh
olarak salmman niikleer parcaciklar veya elektromanyetik 1sinlar seklinde yayilabilir.
Radyasyonun degisik alanlarda kullanilmasi ve insan sagligi i¢in zararli olmasi nedeniyle
istenilen siirlarda tutulmasi gerekmektedir. Bu nedenle radyasyondan korunma bilimsel
aragtirmalarda 6nemli bir konu haline gelmistir. Betonun radyasyondan korunma 6zelliginin
giiclendirilmesi i¢in yogunlugunun artmasi gerekmektir. Genellikle beton radyasyondan
korunma malzemesi olarak kullanilir. Ucuz, dayanikli ve kolay sekillendirilebilir olmasi
nedeniyle popiiler bir yapt malzemesidir. Yiiksek yogunlugu ve su icerigi nedeniyle
radyasyondan korunmak i¢in yaygindir, bu da onu gama 1sinlar1 gibi radyasyona karsi iyi bir
bariyer yapar. Beton tasarimi yapilirken beton olusturulurken karisimdaki su miktarini azaltmak
icin kimyasal katki maddeleri kullanilir. Bu katki maddeleri dogal olarak radyoaktif olan
malzemeler icerebilir. Bu nedenle 6zel amacli betonlara ihtiya¢ duyulmaktadir. Bu betonlardan
birisi de radyasyon zirhlama 6zellikli betondur. Bu amag i¢in genellikle, yapilarda agir beton
kullanilmaktadir. Bu betonlarin iiretiminde agir agregalar kullanmak en pratik metotlardan
biridir. Bu ¢aligmada degisik oranlarda normal agrega ile yer degistiren geri dontistiiriilmiis
agrega ve agir agregalar ile liretilen betonlarin zirh 6zellikleri aragtirilamistir. Niikleer enerjinin
gelismesiyle birlikte bu alanlarda kullanilan ekipmanlarda agir beton, bazi cisimlerin i¢inden
gecebilen ve insanlara zararli olan X, a, f ve 1sinlarina karst koruyucu kalkan olarak
kullanilmistir. Bu ¢alismada geri doniistiiriilmiis agregalarin radyasyon absorbsiyon karakteri
Elektron Paramagnetik Rezonans yontemi ile incelenmistir.

Anahtar Kelimeler: Atik malzeme; Elyaf takviye; Radyasyon; EPR

ABSTRACT
With the economic growth, increasing resource consumption, population growth, and

urbanization that continue to shape the 21st century world, concrete, the most used building
material in the construction industry, emerges as an important source of waste material.

52



Dicle University - 2nd I nternational Symposium on Graduate Researchesin Science,
(W, € #! 22-23 May 2024, Diyarbakir

Increasing waste material poses a serious threat to our health and environment. When the
construction period, which has a certain service life in terms of both economic and life safety,
is completed, it becomes waste concrete. The tensile strength of concrete is low and is
approximately 10% of its compressive strength. Concrete exhibits brittle behavior due to this
feature. In other words, plastic is a material with very low deformation properties. For this
reason, materials are added to the concrete to prevent this sudden breakage. Although it was
intended to prevent the brittleness of the concrete by placing steel reinforcements in the
concrete, brittle fracture occurs again when the steel reaches its yield strength. In order to
prevent this sudden breakage and increase the ductility of concrete, fibers with different
mechanical and physical properties are used in concrete, and studies are carried out on this
subject. The aim of this study is to grind concrete and convert it into aggregate, and use it in
concrete design. The possibilities of removing it from waste and reusing it as aggregate and its
radiation effects were investigated. When constructing structures from cement, water, and
aggregate, their durability properties should be taken into consideration, as well as earthquake
resistance and radiation resistance.
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Sis Taslarinda Kullanilan Biyolojik
(Biyojenik)/Organik ve Kimyasal Kokenli

Olusumlar
Biological (Biogenic)/Organic and Chemical Formations Used in
Gemstones
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Siis taglar1 denildiginde genel anlamda dogal olusum kokenli taslar kastediliyor olsa da, bazi
biyolojik (biyojenik)/organik ve kimyasal kokenli materyalleri (kehribar, silislesmis agac, inci,
degerli mercan vb.), gelisen teknolojinin iriinleri olan sentetik ve imitasyon taslar1 da
kapsamaktadir.  Glinlimiizde daha ¢ok ismini duymakta oldugumuz biyolojik
(biyojenik)/organik ve kimyasal kokenli siis taglar1 kehribar (amber), silislesmis agac, inci,
sedef, degerli mercan vb. olsa da bunlarin disinda kalan birkag ¢esit daha bulunmaktadir. Kimi
zaman tanimlamalarda farkli goriisler ileri siiriilse de bu konu bilimsel camianin arastirma
konusu haline gelmistir.

Amag: Miicevherlerde, kraliyet kiyafetlerinde, takilarda, anitlarda ve mezarliklarda; renleri,
parlakliklar1 ve giizellikleriyle arzu edilen, dogal olusumlu biyolojik (biyojenik)/organik ve
kimyasal kokenli siistaglariin irdelenmesi.

Yontem: Biyolojik (biyojenik)/organik ve kimyasal bazi siis taslar1 belirlenmistir. Belirlenen
ornekler tizerine literatlir aragtirmalar1 yapilarak, yapilan laboratuvar analiz degerleri ve
teshisleri incelenmistir. Literatiir arastirmas1 kapsaminda baltik kehribar (amber), silislesmis
agag, inci, sedef ve degerli mercan siis taglarinin olusum mekanizmalar1 ve yapisal 6zellikleri
irdelenmistir.

Bulgular: Sis taslariin bazilari olusumlar1 bakimindan olsun ya da yapisina katilmis olsun,
biyoloji (biyojenik)/organik ve kimyasal izler barindirmaktadir. Kehribar (amber) 6rnegi ele
alinirsa eger kimyasal yapisinin organik oldugu, i¢inde fosil bulunduranlarin ise biyojenik
yapida oldugu goriilmektedir (Kaya & Kavak, 2022). Dogal baltik kehribar1 (amberi), gecmis
tarihlerden gilinlimiize kadar zengin kiiltiirel geleneklerin en begenilen fosil reginesidir. Kesin
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olarak tanimlanmasi arkeoloji, paleontoloji, kimya, mineraloji ve gemoloji dahil birgok bilim
ve ticaret alaninin son derece 6nemli konusu olmustur (Wagner-Wysiecka, 2018).

Baltik kehribar1 (amberi) eterde ¢oziinebilen fraksiyonu, kilcal gaz kromatografisi ile analiz
edilmis ve abietan, pimarane ve labdane serisinin bir¢ok diterpenoidi tanimlanmistir. Ayrica
fosil kauri recinesinde, seskiterpenoidlerde, terpenol siiksinat ve hemisiiksinat esterleri dahil
diger bir¢ok bilesikte karsilasilanlara benzer bir monoterpenoid modeli bulunmustur (Sekil al-
a2). Reginenin eterde c¢oziinmeyen kisminin biiyiik 6lgiide, hidroksil gruplart kismen
stiksinillenmis birgcok modern kozalakli aga¢ recinesinde olusturulan tiirden labdatrienoid
bilesikleri komiinik asit ve komiinoliin bir kopolimeri oldugu tespit edilmistir (Mills et al.,
1984).

Karasal kirmtili sedimanlar ile gomiilii olan agac¢ dallar1 ve gdvdeleri, volkanik aktiviteler
sonucu es zamanli gomiiliir, gdmiilme sonrasi volkanizma kaynakli ¢esitli elementerce zengin
sular odunsu yapilari taslastirarak silislesmis agaci (Sekil b1-b2) meydana getirir (Matysova,
2016). Odun dokusunda yer alan organik maddelerin bozulmasi sonucu olusan bosluklarin
yerini elementerce zengin sulardaki inorganik maddeler doldurmaktadir. Bosluklar1 dolduran
inorganik malzeme kristallesme sonucu taslasma siirecine katilir. Birkag tiirde gerceklesen
mekanizmanin en yaygin goriineni silislesme olup, digerleri ise karbonlagsma/kdmiirlesme,
karbonatlagma, fosfatlagsma, floritlesme, manganlagma ve piritlesmedir (Mustoe & Viney,
2017).

Polarizan mikroskobu altinda incelenmis olan silislesmis agag¢ 6rneklerine ait odun dokularinda,
cesitli hiicre i¢i, ¢eperi ve hiicreler arasi bosluklarda silisin polimorflart tanimlanmistir.
Tanimlanan polimorflar arasinda genellikle kalsedon olusumlarinin hakim oldugu, kristalin
kuvarsin inceden iri taneliye kadar cesitlilik gosterdigi, amorf silis (opal) olusumlarinin ise az
da olsa gelistigi gozlemlenmistir (Uner et al., 2022).

Inci, yumusakealarin viicutlarinda bulunan kire¢ birikintileridir (Sekil c1-c2). inciler, kabuk
olusumu yolu canlinin yanls kisminda basladigi kisimda olusur. Bir¢ok yumusakg¢anin incileri
piirlizsiiz ve kireclidir. Bulunan en biiyiik dogal inci, dev bir deniz taraginin salgiladigt 6,5
kg’lik parlak kalsit yigmidir. Incilere olan tarihsel ve ¢agdas ilgi, biiyiik l¢iide parlak sedef ile
kaplanmas tiirlerle sinirlidir. Ticari incilerin ¢ogu, birlikgiller (unionidae) familyasindaki tath
su midyelerinden ve pteriidae familyasindaki deniz istiridyelerinden gelir. Ayrica sedefli inciler
iretebilen baska ¢ift kabuklu ve karindanbacaklilar da vardir (McDougall et al., 2013).

Yumusakcalarin ¢ogu protein, lipit ve polisakkaritlerden olusan organik bir matrisle
cevrelenmis ve perfiize edilmis kalsiyum karbonat (CaCO3) kabuklar iiretmektedir. Kabuk,
manto adi verilen bir organin bitisiginde dista olusmaktadir. Mantonun epitel tabakasindan
organik maddelerin yliksek diizeyde diizenlenmis salgilar, kabugun rengini, seklini ve desenini
belirler ve dogadaki yumusakca kabuklarinin sasirtict ¢esitliliginin temelini olusturmaktadir.
Bunun en giizel 6rnegin inci istiridyelerinde gelisen sedefli kabuk katmanlaridir (Sekil d1-d2).
Ayrica bu durum inci ile sedef arasindaki baglantiy1 ortaya koymaktadir (McDougall et al.,
2013).
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Mercan, polipleri adi verilen minik canlilarin kolonilesmesinden olusmaktadir (Sekil el-e2).
Mercanlar genelde tropikal iklim kusagindaki resif kiyilarinda olusmakta olup, iskeletlerinin
zamanla matrisler araciligiyla taglasmasi sonucu olusmaktadir. Polipler basit organizmalar olup
agiz dokunaglart ve gastrovaskiilerle c¢evrilidir. Bir polip kolonisi ii¢ farkli parcadan
olusmaktadir. Bunlar; Skleraks, koenosark ve poliplerdir. Siis tas1 olarak kullanilan kisim ise
zamanla geriye kalan en sert kismi olan skleraks iskeletidir. Literatiirde kirmiz1 mercan veya
degerli mercan olarak adlandirilmakta olup, diisilk sedimantasyona sahip kayaglarin deniz
dibindeki karanlik ortamlarda, derinliklerde, magaralarda veya yariklarda olugmaktadir.
Degerli kisimlari, karotenoid pigmentler tarafindan kirmizi tonlarda renklenmis sert kalsiyum
karbonatin (CaCO3) birbirine gegcisiyle olusmaktadir (Smith et al., 2007).

Mercan iskeleti proteinler, polisakkaritler ve lipitler gibi organik makromolekiillerin yani sira
biyojenik karbonatlar igermektedir. Iki ana polimorf kalsit ve aragonittir (Rolandi et al., 2005)
(Bocchio et al., 2006). Polipler deniz suyu igerisinde bulunan kalsiyum karbonat (%82-87) ve
magnezyum karbonat (%5-7) ana bilesenlerini mercan dallar1 araciligiyla ¢okeltmektedir.
Akdeniz’de pembe-kirmizi renkli mercanlar 5-300 m, Japonya ve Cin yakinlarindaki sulardan
toplanan kirmizi renkli mercanlar genellikle 400 m’ye kadar derinliklerde yetismektedir
(Liverino, 1989). Ancak Hawaii yakinlarinda ise 1000 m’ye kadar olan derinliklerde
kesfedilmistir (O’Donoghue, 2006).

al)

) ld1)

a2) ; SRR c2) d2)

Sekil 1. al-a2) Kehribar (Amber), b1-b2) Silislesmis Agag, c1-c2) Istiridye Incisi,
d1-d2) Sedef, el-e2) Degerli Mercan

Sonu¢: Genel anlamda bakildiginda biyolojik (biyojenik)/organik ve kimyasal materyal
bilesenleri kimi zaman siis taglarinin yapisina katilarak ayr1 bir zenginlik katmaktadir. Kimi
zaman biyolojik canlilarin zamanla taglagsma evresine girdigi, kimi zamanda taglagma siirecinde
taglarin yapisina katildigr goézlenmektedir. Ayrica canlilarin kabuklarindan da elde edilen siis
taslar1 gorlilmektedir. Bahsi gegen biyolojik canlilarin bitki, hayvan, bocek vb. olabilecegi
gozlemlenmistir.

*Buy calisma Dicle Universitesi Fen Bilimleri Enstitiisii Maden Miihendisligi Anabilim Dalinda
(Genel Jeoloji Bilim Dali) Prof. Dr. Orhan KAVAK danismanhginda 2023-2024 Bahar
Doneminde “Sercan KAYA” tarafindan tamamlanmis olan, “Degerli-Yart Degerli Taslar ile
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Metallerin Olusum Ortamlart ve Spesifik Kullanim Alanlart (Gemoloji-Miicevhercilik-
Litoterapi-Radyestezi), (Diyarbakur-Tiirkiye, 2024)” baslikli Yiiksek Lisans Tezi esas alinarak
hazirlanmistir.

Anahtar Kelimeler: Biyojik (Biyojenik)/Organik Siis Taslari, Siis Tasi, Mercan, Kehribar
(Amber), Inci.

ABSTRACT

Although gemstones generally mean stones of natural origin, they also include some biological
(biogenic)/organic and chemical origin materials (amber, silified wood, pearl, coral, etc.), and
synthetic and imitation stones that are the products of developing technology. The biological
(biogenic)/organic and chemical origin gemstones that we mostly hear about today are amber,
silified wood, pearl, mother-of-pearl, coral, etc. However, there are a few other varieties besides
these. Although different opinions are sometimes put forward in definitions, this issue has
become a research subject of the scientific community.

*This Study Postgraduate Education (Master’s Degree) titled ’Formation Environments and
Specific Areas of Use of Precious-Semi Precious Stones and Metals (Gemology-Jewerlly-
Lithotherapy-Radiesthesia), (Diyarbakir-Turkey, 2024)°°, belonging to “Sercan KAYA”’
which will be completed in the 2023-2024 Spring Term under the Consultancy of Prof. Dr.
Orhan KAVAK Prepared Based on Thesis.

Keywords: Biological(Biogenic)/Organic Gemstones, Gemstone, Coral, Amber, Pearl
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Cycle-GAN Modeli Kullanilarak Beyin MR-CT

Gorilinti Sentezi
Brain MR-CT Image Synthesis Using Cycle-GAN Model
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Manyetik Rezonans (MR) ve Bilgisayarli Tomografi (BT veya CT) taramalari ile elde edilen
beyin goriintilleme teknikleri, modern tipta sikca kullanilan ve hastaliklarin tanisinda,
tedavisinde ve planlamasinda 6nemli rol oynayan teknolojilerdir. Bu goriintiileme yontemleri,
beyin dokularinin detayli olarak incelenmesini saglar ve saglik profesyonellerine 6nemli
bilgiler sunar. Ancak, her iki goriintiileme tekniginin de kendi avantajlari ve sinirlamalari
vardir. CT tarama goriintiileme, sert dokulari daha net bir sekilde gézlemleyebilirken, MR
goriintiileme yumusak dokularin daha iyi incelenmesine olanak tanir. Her ne kadar spesifik
uygulamalar olsa da farkli i¢ viicut yapilarii1 6n plana ¢ikardiklart i¢in zaman ve maliyet
acisindan zorlu, hastalar icin ise fiziksel ve ruhsal acgidan streslidir. Bu nedenle, beyin
hastaliklarinin tan1 ve tedavisinde genellikle her iki yontem bir arada kullanilir. Bu ¢alismada,
derin 6grenme tekniklerinden Cycle-GAN modelinin davranisini incelemek icin kullanicilarin
veri setleri olugturmasina, paylagsmasina ve kesfetmesine olanak taniyan Kaggle platformda
bulunan beyin manyetik rezonans ve bilgisayarli tomografi goriintii setlerinden yararlanilmistir.
Bu veri setleri genellikle anonimlestirilmis hastalarin beyin goriintiilerini igerir ve
arastirmacilara veya veri bilimcilerine bu goriintiiler {izerinde analiz yapma firsati sunar.
Literatiirde yapilan Onceki ¢aligmalardan Wolterink & ark. 2017, radyoterapi tedavi
planlamasinda beyin tiimorlerinin MR ve CT goriintiilerine Cycle-GAN uyguladilar. Sinirh
saylida hastada MR ve CT goriintiileri eslendiginden, eslestirilmemis goriintiilerden 6nce
goriintiileri daha biiytik bir ¢oziiniirliige doldurarak ve ardindan benzer daha kiigiik ¢oziintirliige
kirparak eslestirilmemis goriintiiler {rettiler. Yazarlar eslestirilmemis goriintiilerle egitilen
Cycle-GAN'in, eslestirilmis goriintiilerle egitilmis tek bir GAN'dan daha iyi performans
gosterdigini gosterdiler. Hongfei & ark. 2022, MR goériintiilerinden daha yiiksek kaliteli sentetik
CT’yi sentezlemek i¢in ¢ok ayirici tabanli Cycle-GAN modeli 6nermislerdir. Modeli egitmek
icin rahim agz1 kanseri simiilasyonu asamasinda elde edilen MR ve CT goriintiileri secildi.
Uretici ag1 olarak, DenseNet’i ana mimari olarak benimsediler. Test asamasinda modeli dértlii
capraz dogrulama yontemiyle dogruladilar. Tahmin asamasinda, CT goriintiilerinin anatomi
dogrulugunu degerlendirmek i¢in Cycle-GAN tarafindan sentezlenen CT goriintiileri ile
karsilastirdilar.
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Zhu & ark. 2017 tarafindan 6nerilen Cycle-GAN modeli, Uretken Cekismeli Ag modelinin bir
varyantidir ve 6zellikle goriintiileme (goriintiiden goriintiiye ceviri) gorevlerinde kullanilir. ki
farkl1 veri ayar arasinda doniisiim stirecini 68renirken, diger GAN tiirlerinden farkli olarak,
Cycle-GAN herhangi bir eslestirilmis veri gerektirmez. Iki iiretici ve iki ayiricidan olusan
Cycle-GAN, c¢ift yonlii ayrimc1 dogrulamaya olanak tanir. Cycle-GAN'In en 6nemli 6zelligi
dongii tutarliligidir. Bu, bir gorilintiiniin bir doniisiim gegirdikten sonra, tekrar orijinaline
dontstiiriildiigiinde baslangigtaki goriintiiye benzer olmasi gerektigi anlamina gelir. Cycle-
GAN'm kayip fonksiyonu, iki ana bilesenden olusur: olumsuz kayip ve dongii tutarliligi kaybu.
Olumsuz kayip, lireticilerin gercekei goriintiiler liretmelerini tesvik ederken, ayirt edicilerin bu
iretilen goriintiileri gergek verilerden ayirmalarii saglar. Dongii tutarliligi kaybi ise
doniistimlerin esnekligini saglamak i¢in kullanilir. Egitim deneylerinde, Google Colaboratory
ile birlikte CPU Intel Xeon CPU - 2.20GHz islemci; GPU Tesla T4 14.75GB grafik kart1; 13GB
DDR3 RAM bellek; Linux-6.1 isletim sistemli bir bilgisayar ve yazilim olarak genel amagli,
yiiksek seviyeli acik kaynak programi Python 3.12 kullanilmistir.

Bu ¢aligmada kullanilan MR ve CT tarama goriintiileri tekrardan diizenlenerek veri artirmaya
gidilmis ve boliimlere ayrilarak kaydedilmistir. CT tarama goriintiilerinden MR goriintiileri
olusturmak i¢in, oncelikle elde edilen goriintiilerin MR ve CT degeri [0, 255]'e yeniden
Olceklendirilmis, ardindan bu veriler [0, 1] tensore doniistiirelerek her goriintii [—1, 1]'e
normallestirilmistir. Cycle-GAN modeli i¢in parti boyutu baslangigta 1 olarak ayarlanarak hem
ireticiyi hem de ayirt ediciyi optimize etmek i¢in Adam algoritmasini kullanilmistir. Model 50
ile 500 aras1 donemlerde (epoch) egitilmis ve MR-CT goriintiileri sentezlemek i¢in bir¢ok
analizler gerceklestirilmistir. Model ile olusturulan goriintiilerin kalitesini degerlendirmek ve
karsilastirmak icin niceliksel 6l¢iimlerden Frechet Baslangic Mesafesi (FID) ile iki goriintii
arasindaki benzerligi 6l¢en yapisal benzerlik (SSIM) metrikleri kullanilmigtir. Hem CT hem de
MR goriintiilerinin orijinal, doniistiiriilmiis ve yeniden olusturulmus goriintiileri denetlemek
i¢in 50, 150, 300 ve 500 egitim donemleri gerceklestirilmistir. Uretici ve ayirt edici kayip
grafikleri ile dongiisel kayip grafikleri karsilastirilarak gorsel analizler neticesinde basarili
sonuglar alinmis ve Cycle-GAN’1n performansina iliskin geri bildirimler ve gorsel ¢iktilar elde
edilmistir. Bu, sistemin mod ¢okiisii gosterip gostermedigini, doniisiimlerin gergcekei olup
olmadigini ve yeniden olusturulan goriintiiniin orijinaline yakin olup olmadigini gérmemize
olanak saglamistir. Sonug olarak Cycle-GAN gibi modellerin kullanilmasi, tibbi goriintiileme
alaninda 6nemli yenilikler getirebilir ve hastaliklarin tan1 ve tedavisinde yeni yaklagimlarin
gelistirilmesine yardimei olabilir. Ancak, bu tekniklerin klinik uygulamalara entegrasyonu ve
giivenilirligi konusunda daha fazla aragtirma yapmak gerekmektedir.

Anahtar Kelimeler: Cycle-GAN; BT tarama; Derin Ogrenme; MR goriintii; Uretken Cekismeli
Aglar

ABSTRACT

Brain imaging techniques obtained through MR images and CT scans are technologies that are
frequently used in modern medicine and play an important role in the diagnosis, treatment and
planning of diseases. However, both imaging techniques have their own advantages and
limitations. CT scan can observe hard tissues more clearly, while MR image allows better
examination of soft tissues. Although specific applications are important because they highlight
different internal body structures, they are challenging in terms of time and cost, and physically
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and psychologically stressful for patients. For this reason, both methods are often used together
in the diagnosis and treatment of brain diseases. This study examines the behaviors of deep
learning techniques such as Cycle-GAN to generate synthetic CT scans from real MR images.
Cycle-GAN is a variant of the Generative Adversarial Network model and is used specifically
for image visualization (image-to-image translation) tasks. Unlike other types of GANSs, Cycle-
GAN does not require any paired data when learning the conversion process between two
different data settings. Consisting of two generators and two discriminators, Cycle-GAN
enables bi-directional discriminant verification. The most important feature of Cycle-GAN is
cycle consistency. The loss function of Cycle-GAN consists of two main components:
adverserial loss and cycle consistency loss. Adverserial loss encourages generators to produce
realistic images while allowing discriminators to distinguish these produced images from real
data. Cycle consistency loss is used to ensure the consistency of transformations. In the study,
generator, discriminator and cycle loss values were used to evaluate the performance of Cycle-
GAN generative adversarial networks and the quality of the generated images. MR images and
CT scans were retrieved from the Kaggle brain MR open access dataset. By adjusting the
hyperparameters for the Cycle-GAN model, the model was trained between 50 and 500 epochs.
As a result, in this study, the synthesis of brain MR-CT images was examined using the Cycle-
GAN model and many analyzes were performed.

Keywords: Cycle-GAN; CT scan; Deep Learning; Generative Adversarial Networks; MR
image.
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Diisiik Tayin Limitlerine Y onelik Uygulamalar
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Pestisitler ya da tarim ilaglari, hastalik ve zararlilardan {iriinleri korumak i¢in kullanilan toksik
kimyasal maddelerdir. Mevcut tarim alanlarindan daha yiiksek verim saglamak amaciyla
kullanilan pestisitlerin bilingsizce ve denetimsiz sekilde kullanimi insan sagligina ve en ¢ok da
cevreye olan olumsuz etkileri goz ardi edilmemelidir [1,2]. Pestisitlerin yararlar1 ve zararlar
hakkinda farkindalik Onemlidir. Pestisit kullanimi, tarimsal iiretimde verim artisi, iriin
kayiplarinin azalmasi ve salgin hastaliklarimin engellenmesinde 6nemli bir rol oynamasina
karsin, bilingsiz ve hatali kullanim sonucu dogrudan ya da dolayli yollardan ¢evre ve insan
sagligl problemlerini de beraberinde getirmektedir [3]. Pestisitlerin yaygin kullanimi,
kalintilarin gidalarda ve cevrede birikmesine neden olabilir, bu da insan sagligina ve
ekosistemlere zarar verebilir. Bazi pestisitlerin kanserojen, hormonal bozucu veya sinir sistemi
tizerinde olumsuz etkilere sahip olabilecegi bilinmektedir. Bu nedenle, gida giivenligi ve insan
saglig1 icin pestisit kalintilarinin kontrol altinda tutulmasi ve azaltilmasi 6nemlidir. Ayrica,
pestisit kullaniminin ¢evresel etkileri de endise vericidir. Pestisitlerin su kaynaklarina, topraga
ve ekosistemlere zarar verebilecegi bilinmektedir. Bu nedenle, siirdiiriilebilir tarim
uygulamalar1 ve entegre zararli yonetimi gibi daha ¢evre dostu alternatiflerin tesvik edilmesi
onemlidir. Uriinler ve cevre iizerinde yapilan laboratuvar calismalari ile pestisitlerin fazla
kullanimlarinin 6niine gecilmesi ¢evre ve insan saglhigi acisindan 6nem teskil etmektedir. Bu
nedenle diislik miktardaki konsantrasyonlar i¢in yapilan analiz ¢aligmalar1 yiliksek dogruluk ve
duyarliliga sahip tayin yontemleri gelistirmek insan saglig1 agisindan 6nem tagimaktadir [4,5].

Nanoteknoloji; fizik, kimya, biyoloji, elektronik, malzeme, uzay, endiistri ve mekanik gibi
bircok alanda kullanilan disiplinler arasi bir bilimdir. Nanopartikiil teknolojisiyle ilgili ilk
caligmalar 19. yy’da baslamistir. Faraday monodispers altin kolloid hazirlayan ilk bilim adanu
olmustur. Son 20 yilda, 6zellikler 1-20 nm aras1 ¢alismalar hiz kazanarak, disiplinler arasi
alanda fark yaratmistir [6]. Calismamizda, nanopartikiillerin dogasindaki maddeleri tutabilme
yeteneginden yararlanarak nanopartikiiller sayesinde eser diizeyde bile olsa insan sagligina
zararli pestisitlerin ¢ozelti ortamindan alinmas1 miimkiin olacaktir. Bu sayede hassas dl¢timler
yapan cihazlarla bile tespit edilemeyen eser maddeler nanopartikiiller sayesinde daha kii¢iik bir
hacimde toplanarak bu cihazlar tarafindan tayin edilebilir olacaktur.
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Bu ¢alismamizda, nanopartikiil yardimi ile dagitici kati1 faz ekstraksiyonu kullanilarak, ortamda
bulunan pestisit kromatografik yontemler ile analiz edilmistir. Pestisit olarak ise bir mantar
oldiiriicti (fungusit) olan zoxamide maddesi kullanilmigtir [7-10].

YONTEM ve ANALiZ BASAMAKLARI

3 ml zoxamid Cozelti lizerine NP ile baglanan Ust cizelti ayrilarak
standart cozeltisi ;ﬂﬂ"fgjﬁ:““l Zoxamide dibe ¢iker santrifiije alinir

-m-1

Santrifiijden sonra cizelti
GCMIS cihazinda analizlenir

5 dk 4000 rpm Santrifiij

1.Uygun Nanopartikiiliin Belirlenmesi

Bakir Cicek nanopartikiil, CuFe204 ve Amidosiilfonik asit kapli Fe304 nanopartikiillerinden
3 ayr1 deney tlipiine ayn1 miktar tartilarak, tizerlerine 3mL 5mg/L zoxamide standart ¢ozeltisi
eklendi. 3 ayr1 nanopartikiil i¢in ayni sartlar saglanarak karistirma ve ayirma islemlerinden
sonra kromatografik analiz islemi yapilarak uygun nanopartikiil belirlendi. [7-9]

2.Uygun Karistirma Seklinin Belirlenmesi

Bu asamada, el ile herhangi bir cihaz kullanmadan, mekanik calkalayici(rotatdr), ultrasonik
calkalayict ve vorteks karistirma yontemleri arasindan diger parametreler sabit tutularak. En
uygun ¢alkalama yontemi tespit edilmistir.
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3.Uygun Nanopartikiil Miktarinin Belirlenmesi

Bu agamada daha once belirledigimiz nanopartikiil diger parametreler sabit kalmak sart1 ile
farkli oranlarda tartilarak analizleri yapildi. Ortamda bulunan pestisiti ¢ekebilecek minimum
nanopartikiil miktar tespiti yapildi.

4. Uygun Calkalama Siiresinin Belirlenmesi

Bu asamada uygun olan calkalama yontemi i¢in farkli siirelerde karigtirmalar yapilarak
uygulanabilecek en diisiik karigtirma siiresinin tespiti yapildi.

En iyi sonuglar alinarak ger¢cek numunelere uygulandi.
SONUC ve TARTISMA

Yapilan ¢alismada GC-MS icin LOD ve LOQ degerleri belirlemek ve c¢alismamiz boyunca
konsantrasyonlar1 da takip etmek amaci ile farkli konsantrasyonlarda zoxamide ¢ozeltilerini
okutarak dogrusal bir grafik ¢izerek calismamiza basladik. Fakat bizim ¢aligma sonuglarini
takip ederken pik alanlarindan hesaplanan konsantrasyon ile piklerin absorbans degerleri 6nem
tasimaktadir.

Nanopartikiiller arasinda yapilan secimde bakir Cicek nanopartikiil, CuFe204 ve
Amidosiilfonik asit kapli Fe304 arasindan Amidosiilfonik asit kapli Fe304 nanopartikiiliiniin
calismamiz i¢in uygun oldugu tespit edilmistir. Nanopartikiiller arasindaki fark diisiiniildiigiine
kaplama yapilarak tutma ylizeyi arttirllmasi zoxamidin ortamdan cekilmesi icin yeterli
olmustur.

Karigtirma yontemi i¢in yapilan ¢aligmalarda, el ile yapilan karistirmanda elde edilen degerin
calkalayici ile yapilan karistirmada elde edilen degere yakin oldugu gozlemlenirken, vortex ile
yapilan karistirmada elde edilen degerlerin ultrasonik karistirma ile elde edilen degerlere yakin
oldugu tespit edilmistir. Fakat bu karistirmalarda ultrasonik karistirmanin daha 1yi sonuglar
verdigi tespit edilmistir.

Nanopartikiil tiirti, karistirma tiirii, karistirma siiresi sabit tutularak, farkli miktarda nanopartikiil
eklenerek ¢aligmalar yapilmis miktar arttik¢a ortamdan daha fazla nanopartikiiliin tamamen
ortamdan ¢ekilene kadar azaldig1 gézlemlenmistir.

Karigtirma siiresi ile yapilan ¢aligmalarda ise nanopartikiil tiirii, karigtirma tiirii, nanopartikiil
miktar1 sabit tutularak farkli siirelerde yapilan g¢alismalarda silireye bagli olarak degisim
gozlenmis, fakat belirli bir esik noktasindan sonra degisimin azalarak neredeyse sabit kaldig:
gozlemlenmistir.

Bu calismalar sonucu, c¢ok diisiik limitlerde analizler yapildi. Bunun sonucunda, Dicle
nehrinden Eyliil-Mart aylarinda c¢esitli bolgelerden alinan 6rnekler incelendiginde zoxamide
adl1 pestisit tayin sinirlarinin altinda kaldig: belirlenmistir. Ancak oldukga fazla kullanilan bu
pestisit i¢in daha siklikla Dicle nehrinde analiz yapilmasini 6nermekteyiz.
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ABSTRACT

Pesticides or agrochemicals are toxic chemicals used to protect crops from diseases and pests.
The unconscious and uncontrolled use of pesticides, which are used to provide higher yields
from existing agricultural areas, should not be ignored in terms of their negative effects on
human health and most importantly on the environment [1,2]. Awareness about the benefits and
harms of pesticides is important. Although the use of pesticides plays an important role in
increasing yield, reducing crop losses and preventing epidemics in agricultural production, it
also brings environmental and human health problems directly or indirectly as a result of
unconscious and improper use [3]. The widespread use of pesticides can cause residues to
accumulate in food and the environment, which can harm human health and ecosystems. Some
pesticides are known to be carcinogenic, hormonal disruptors or may have adverse effects on
the nervous system. Therefore, it is important to control and reduce pesticide residues for food
safety and human health. Furthermore, the environmental impacts of pesticide use are also of
concern. It is known that pesticides can damage water resources, soil and ecosystems. It is
therefore important to promote more environmentally friendly alternatives such as sustainable
agricultural practices and integrated pest management. Preventing the overuse of pesticides
through laboratory studies on crops and the environment is important for the environment and
human health. Therefore, it is important for human health to develop determination methods
with high accuracy and sensitivity for the analysis of low concentrations [9,10].

Nanotechnology is an interdisciplinary science used in many fields such as physics, chemistry,
biology, electronics, materials, space, industry and mechanics. The first studies on nanoparticle
technology started in the 19th century. Faraday was the first scientist to prepare a monodisperse
gold colloid. In the last 20 years, studies on properties between 1-20 nm have accelerated and
made a difference in the interdisciplinary field [4]. In our study, by utilizing the ability of
nanoparticles to retain substances in their nature, it will be possible to remove pesticides
harmful to human health from the solution environment, even at trace levels, thanks to
nanoparticles. In this way, trace substances that cannot be detected even by sensitive measuring
devices will be collected in a smaller volume thanks to nanoparticles and can be determined by
these devices.

In our study, the pesticide in the environment was analyzed by chromatographic methods using
dispersive solid phase extraction with the help of nanoparticles. Zoxamide, a fungicide, was
used as pesticide [5-8].

Keywords: Pesticides; nanoparticle; GC-MS; dispersive solid phase extraction
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ABSTRACT

Microstrip antennas are a type of antenna widely used in wireless communication due to their
ease of production, low cost, and suitability for planar and other surfaces. These antennas are
commonly employed in wireless receiver and transmission systems. One of their key
advantages is their low profile, as their heights are significantly smaller than the operating
wavelength, while their widths and lengths remain small. With developing technology and the
increasing demand for mobile electronic devices, the need for more compact antennas has
grown and, thus making microstrip antennas particularly appealing. Various studies have
demonstrated the effective transmission of signals in several applications using microstrip
antennas. However, compared to other microwave antennas, they are known to have certain
drawbacks, including low efficiency, limited power handling capacity, high quality factor,
suboptimal polarization characteristics, inadequate scanning performance, and a narrow
frequency bandwidth. Many research efforts have been dedicated to enhancing the bandwidth
capabilities of microstrip antennas, with various modifications reported in the literature to
increase bandwidth or gain. Another notable application of microstrip antennas is their usage
in RF energy harvesting, where multiband and wideband antennas can be used to harvest more
energy. In this context, the Powercast P21XXCSR-EVB energy harvesting circuit supports six
RF bands. In this study, a microstrip antenna covering both GSM-1900 uplink (1880 MHz) and
Wi-Fi 2.4 GHz (2450 MHz) frquency bands of the RF energy harvesting circuit was designed
by using the simulation program. The wideband antenna, designed with dimensions of
30.74x30.69x1.60 mm?, was optimized for collecting more energy. Following optimization
steps, it was observed that the designed antenna operates within the frequency bands of 1848
MHz — 3050 MHz, with a bandwidth of approximately 1200 MHz.

The front and rear views of the designed antenna are shown in Fig. 1.
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a) Front view b) Rear view

Fig. 1. The front and rear views of the designed wideband microstrip antenna

Table 1. The parameters of the designed antenna.

Parameter Value
Operating Frequency (f7) 1880 MHz and 2450 MHz
Relative Permittivity (g,) 4.3

Insulating Material Thickness 1.55 mm
Length of (Ea) 16.7 mm
Length of (Eb ,Ec) 7 mm
Length of (Ed) 8.375 mm
Length of (Ef , EQ) 5.7 mm
Length of Feed Line (Eh) 21.375 mm
Width of Feed Line (Ex) 5mm
Length of Feed Line (Lf) 21.375 mm
Width of Ground Surface (Wg, Wp) 60 mm
Length of Ground Surface (Lg) 19.4 mm
Radius of Central Circle (ra) 4 mm
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After the optimization steps, it is seen that the designed antenna operates within the frequency
bands of 1848 MHz and 3050 MHz, with a bandwidth of approximately 1200 MHz.

S Parameter Plot 1 A
0.00
-2.50 1
-5.00 1
m -7.501
5,
5-10.00 ] 2
-12.50 1 Name | X Y
m1 1.8481-10.0036
-15.00 1 m2 |3.0509/-10.0079
A7+
0.00 2.00 4.00 6.00 8.00 10.00
Freq [GHZ] ;

Fig. 2. S11 graph of antenna

The Voltage Standing Wave Ratio (VSWR) graph of the designed antenna is shown in Fig. 3.
When considering the VSWR graph, it is simulated that the VSWR value at the 1880 MHz
frequency band of the RF energy harvesting circuit is 1.7768, and at the 2450 MHz frequency
band, its VSWR value is 1.7021.
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Fig. 3. VSWR graph of antenna

68



Dicle University - 2nd I nternational Symposium on Graduate Researchesin Science,

"\ J" 22-23May 2024, Diyarbakir

The gain of the designed antenna was measured as 1.55 dB as seen in Fig. 4, according to the
gain simulation of the wideband microstrip antenna design performed in the HFSS program.

Gain Plot 1

dB(GainTotal)
Fheta (deg)

Max: 1.55

Fig. 4. Gain of designed antenna

In conclusion, it has been determined that the designed wideband microstrip antenna is a useful
and suitable antenna for RF energy harvesting circuits.

Keywords: Microstrip antenna, RF energy harvesting, Wideband, VSWR, Gain
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Siitiin bilesimi, elde edildigi hayvan tiirline bagli olarak igerdigi besin maddeleri agisindan
farklilik arz etmektedir. Bunun yani sira hastalik, sagim zamani, ¢evresel faktorler gibi faktorler
de bilesimini etkilemektedir. Somatik hiicre sayisi (SHS), siit kalitesinin belirlenmesinde
kullanilan en 6nemli Slgiitlerden birisidir. Somatik hiicre; bir canlinin esey hiicreleri (iireme)
disindaki tiim hiicrelere verilen bir isimdir. Siitte bulunan 16kositler (akyuvarlar) ve meme epitel
hiicrelerinin genel ad1 olan somatik hiicreler, meme sagliginin ortaya konmasinda ve subklinik
mastitislerin tanisinda bir kriter olarak kullanilabilmektedir. Siitiin sentezlenmesi sirasinda
memenin epitel siit hiicrelerinden ve kandan gelen bazi hiicreler kandan dogal olarak siite
gecmektedir. Bu hiicreler viicut kokenli olmasindan dolay1 somatik hiicre ad1 verilir. Somatik
hiicre sayis1 siitiin  memeden ¢ikmadan Onceki sagligimi gosterir. Somatik hiicreyi
mikroorganizmadan ayiran en 6nemli 6zellikleri daha sonra ¢ogalmamalaridir Somatik hiicre
sayis1 belirlemede bir takim metotlar kullanilmaktadir. Bu metotlar; Siitte SHS’ nin tespitinde
direkt mikroskobik sayim (breed metodu), DNA filtre metodu, coulter counter (elektronik parca
sayimi) ve entegre floresan mikroskop yontemi ile bazi ticari cihazlar da kullaniimakla birlikte
Kaliforniya Mastitis Testi (CMT), White Side Test (WST), Katalaz Testi, Wisconsin Mastitis
Test (WMT) gibi indirekt yontemler de SHS nin belirlenmesinde kullanilmaktadir.

Siit sigirlarinda somatik hiicrelerin miktar1 ve durumu diizenli olarak izlenir ve yonetilir. Bu,
hem siit kalitesini hem de hayvan sagligini korumak i¢in 6nemli bir uygulamadir.

Anahtar Kelimeler: Siit Sigir1, Somatik Hiicre Sayisti, Siit Kompozisyonu, Mastitis

ABSTRACT

The composition of milk differs in terms of the nutrients it contains, depending on the type of
animal from which it is obtained. In addition, factors such as illness, milking time,
environmental factors also affect its composition. Somatic cell count (SCC) is one of the most
important criteria used to determine milk quality. A somatic cell is a name given to all cells
except the sexual cells (reproduction) of a living being. Leukocytes (white blood cells) found
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in milk and somatic cells, which are the general name of breast epithelial cells, can be used as
a criterion for determining breast health and diagnosing subclinical mastitis. During the
synthesis of milk, some cells from the epithelial milk cells of the breast and blood naturally
pass from the blood to milk. These cells are called somatic cells because of their origin in the
body. The somatic cell count indicates the health of the milk before it leaves the breast. The
most important characteristics that distinguish a somatic cell from a microorganism are that
they do not multiply later. A number of methods are used to determine the number of somatic
cells. These methods; Direct microscopic counting in the detection of SCC in milk (breed
method) Although some commercial devices are also used with the DNA filter method, coulter
counter (electronic part counting) and integrated fluorescent microscope method Indirect
methods such as the California Mastitis Test (CMT), White Side Test (WST), Catalase Test,
Wisconsin Mastitis Test (WMT) are also used to determine SCC. Indirect methods such as the
California Mastitis Test (CMT), White Side Test (WST), Wisconsin Masti Sitting Test (WMT)
are also used.

Keywords: Dairy Cows, Somatic Cell Count, Milk Composition, Mastitis
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ABSTRACT

Dyes can be defined as a natural (animal, vegetable or mineral sources) or synthetic colored
material used to color materials. Dyes are the most important class of synthetic organic
compounds used industrially [1]. It is estimated that there are approximately 10,000 commercial
dyestuffs and more than 700,000 tonnes are produced annually worldwide. Dyes are designed
to be resistant to light, water and oxidizing agents and are therefore difficult to degrade once
released into water systems [2]. In this study, nanoporous carbonaceous materials (NCs) were
prepared from industrially processed red pepper waste (PW) under different production
conditions. NCs are mainly produced by chemical, physical and physicochemical activation
processes. Chemical and physical activation processes were carried out to investigate the effects
of production methods on surface area and porosity. One sample was produced using KOH as
the activator in the chemical activation process. A total of two samples were produced by
physical activation, one of which was produced in a CO2 atmosphere. Many methods are used
to eliminate environmental pollution caused by various reasons. Among these methods,
adsorption efficiency is more preferred due to its practical and low cost as well as high
adsorption efficiency. Common water pollutants like methylene blue (MB) and methanil yellow
(MY) were used to examine the adsorption capacity of the produced samples in aqueous
solution.

For the preparation of the NC prepared by the chemical activation method, an impregnation
ratio of 1.5:1 was chosen. First, the slurry prepared at the ratio of 1.5:1 (KOH/PW, w/w) was
dried in an oven at 105 oC for 24 h. Then, the prepared slurry was heated in a horizontal stainless
steel tube (7.0 cm diameter, 100 cm length) under a nitrogen atmosphere (99.99%) flow (100
mL/min) at a pyrolysis temperature of 700 oC and a pyrolysis time of 1 h. One of the samples
prepared by the chemical activation method was heated at a pyrolysis temperature of 700 oC
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and a pyrolysis time of 1 h. The other sample prepared by the physical activation method was
heated at a pyrolysis temperature of 700 oC and a pyrolysis time of 1 h. One of the samples
prepared by the physical activation method was prepared by heating at a pyrolysis temperature
of 700 oC and a pyrolysis time of 1 h. The other sample was heated to 700 °C, then the nitrogen
gas flow was stopped and it was prepared by providing a CO2 gas flow at 800 °C for 1 h. The
sample produced by chemical activation was named CA1 and the samples produced by physical
activation were named FA1l and FA2. The adsorption capacities of CAl, FAL, and FA2
produced from PW for MB and MY which are common water pollutants, were determined by
batch adsorption. Adsorption studies were carried out in a water bath at 25 oC temperature, 120
rpm shaking speed, 6 hours mixing time, and at the natural pH values of the adsorbates (6.96
for MB and 5.07 for MY). In different experimental sets, 0.05 g of each adsorbent was dropped
into 50 mL of adsorbates at different concentrations between 25-800 ppm were added. At the
end of the adsorption studies, all samples were filtered and were determined with a UV-vis
spectrophotometer. The following linear equations of the Freundlich and Langmuir isotherm
models which are widely used to characterize adsorption systems from solution evaluate the
acquired data. Based on the magnitude of the correlation coefficient, the most appropriate
isotherm model was selected (R2).

As a result of the analysis, the surface area of CA1 is 1564.00 m2/g and the average pore
diameter is 1.80 nm. Surface areas and average pore diameters for FA1 and FA2 were found to
be 66.09, 40.24 m2/g and 2.60, 2.71 nm, respectively. It is seen that the chemical activator used
for the CA1 sample contributes greatly to the surface area and pore formation. On the other
hand, the use of chemical activators is a disadvantage in terms of efficiency. CO2 gas used in
FA2 production had a penetrating effect and enabled the formation of larger pores.

Table 1. Pore properties results obtained from produced NCs

Sample SBET Vm Vwm VT Vm Vm Dp Yield
code (m?/g) (cm3/g) (cm®g)  (cm®Q) (%) (%) (nm)
CA 1564.00 0.565 0.058 0.623 90.70 9.30 1.80 4.23
FAl 66.09 0.017 0.026 0.043 39.53 60.47 2.60 20.05
FA2 40.24 0.014 0.013 0.027 50.97 49.03 2.71 1957

When the adsorption data in Table 2 are examined, it is seen from the R2 values that FA1-MB
and FA1-MY adsorption systems show the best fit to Freundlich isotherm model and CA1-MB,
CA1-MY, FA2-MB, and FA2-MY adsorption systems show the best fit to Langmuir isotherm
model. The reason why the maximum adsorption capacity of KAK is quite higher compared to
other adsorbents is due to its high SBET (1564 m2/g), highly developed Vm% (90.2) and DP
(1.80 nm). Although FA1 and FA2 have relatively similar pore characteristics, their adsorption
capacities also have close values.

73



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ )y 22-23 Mayis 2024, Diyarbakir

Table 2. Isotherm parameters of MB and MY adsorption by NCs at 25 oC.

Freundlich Langmuir
Kr 1/n R? gm b R? RL
(mg/g) (L/mg) (mg/g)  (L/mg)

CAl
MB 179.27 0.083 0.9176 294.12 0.130 0.9994 0.018
MY 63.18 0.265 0.8649 370.37 0.014 0.9962 0.089
FA1l
MB 0.90 0.710 0.9491 10.27 0.004 0.9375 0.436
MY 0.04 0.712  0.9737 5.23 0.005 0.9175 0.420
FA2
MB 0.56 0.438  0.9608 10.67 0.008 0.9808 0.253
MY 0.26 0.489 0.9737 7.29 0.006 0.9796 0.274

[1] Hasanpour, M., Hatami, M. (2020). Photocatalytic performance of aerogels for organic dyes
removal from wastewaters: Review study. Journal of Molecular Liquids, 309, 113094.

[2] Gonzalez-Garcia, P. (2018). Activated carbon from lignocellulosics precursors: A review
of the synthesis methods, characterization techniques and applications. Renewable and
Sustainable Energy Reviews, 82, 1393-1414.

Keywords: Red pepper waste; Nanoporous carbonaceous materials; Adsorption; Methylene
blue; Methanil yellow
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Yildiz Teknik Universitesi, Fen Bilimleri Enstitiisii, Mimarlik Anabilim Dali, Rolove
Restorasyon programinda devam etmekte olan Doktora Tezi kapsaminda hazirlanan bu
calismanin amaci, Robert Kolej’in inga ve kurulus siirecinde yer se¢cimi ve mekan iiretiminin
Bogazi¢i Universitesi Mimari Cizim Arsivi, Columbia Universitesi Arsivi, Devlet Arsivleri
Bagkanligi Osmanli Arsivi ve Salt Arsiv ABCFM Arsivi’nden ulasilan yeni belgeler iizerinden
anlatilmas1 ve bu konularin Amerikan Board’un Osmanl topraklarindaki diger yapilar ile
karsilastirilarak degerlendirilmesidir.

19. yilizyill diinyanin bir¢ok yerinde oldugu gibi Osmanli Devleti’nde de misyonerlik
faaliyetlerinin aktif oldugu bir donemdir. Osmanli’nin ¢ok milletli yapisi tiim misyoner
orgiitlerinin ilgisini ¢ekmistir. Misyonerlikteki amag, mensubu olduklar1 dine ya da o dinin
mezhebine daha fazla inanan kazandirmaktir. Bu maksatla ilk misyonerlik hareketleri 16.
yiizyilda baglamig, modern anlamdaki misyonerlik ise 18. yilizyilda yayginlagmistir. Osmanli
topraklarinda ilk misyoner faaliyetleri 18. Yiizyilin sonu 19. Yiizyilin baslarinda goriilmiistiir.
Osmanli Devleti’nde Amerikan Board ya da ABCFM (American Board of Commissioners of
Foreign Missions, 1810 yilinda Boston’da kurulmus diinyanin en biiyiik Protestan misyoner
orgiitii), Alman Sark Misyonu (Deutsche Orient Mission), Italyan Kapiisen Misyonerleri,
Fransiz ve Isvigre misyonerleri faaliyet gdstermistir.

Amerikan Board’un Istanbul’daki faaliyetleri i¢in sectigi isim Cyrus Hamlin olmustur. Hamlin
Amerikali bir ailenin ogludur ve teoloji alaninda egitim almistir. EZitim hayati boyunca
Hristiyanlik alanindaki bilgisinin yani sira fizik bilimlerindeki basaris1 da dikkat ¢ekmistir.
Hamlin 1839 yilinda Istanbul’a gelmis ve ilk etapta Bebek’te bir ilahiyat Okulu kurmustur.
1860’11 y1llara kadar bu sekilde egitim faaliyetleri ile Protestanligi yaymaya ¢alisan Hamlin, bu
tarihten itibaren daha kapsamli bir egitim kurumunun temellerini atabilmek i¢cin New York’lu
tiiccar Christopher R. Robert destegiyle ¢alismalara baglamistir. Yeni okulun kurulabilmesi i¢in
ilk adim insanin yapilacagi bolgenin misyonerlik konum sartlarin1 saglamasidir. Misyoner
orgiitleri faaliyetlerini yiiriitecekleri binalar1 insa ederken yerel halktan tepki almamak i¢in kent
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merkezinden uzak durmuslardir. Kent merkezinin disinda, ancak bolgeye hakim bir tepede
konuslanmislardir. Anadolu’nun birgok bolgesindeki Amerikan Board yapilarina bakildiginda
hepsinin ortak 6zelliginin ‘konum se¢imi’ oldugu goriilmektedir. Bu konumlarda insa edilen
yapilar1 en iyi tanimlayan kelime ise ‘Biiytlik’tiir. Yapilar bulunduklar1 bolgenin en goriinen
yerine insa edildigi gibi, biytkliikleriyle de dikkat ¢ekmektedirler. Bu diisiinceyle Hamlin de
kuracag1 okulun konumu icin Rumeli Hisar1 sirtlarini tercih etmistir. Fakat Istanbul’un fethinin
saglandig1 bu 6nemli bdlgede yap1 insa iznini almak olduk¢a uzun siirmiistiir. Buradaki arazinin
satin alinmasi sonrasinda devletten imar izninin alinabilmesi yedi yil siirmiistiir. Hamlin bu siire
zarfinda 1863 yilinda Robert Kolej’i Arnavutkdy’de daha 6nce ilahiyat Okulu olarak egitim
verdigi binada kurarak egitim faaliyetlerine baglamistir.

Osmanli Devleti’'nden Rumeli Hisari’'ndaki araziye imar izninin alinmasinin akabinde ilk
binanin insas1 1871 yilinda tamamlanmistir. Kolej’in 68renci sayisi arttikca egitim verdigi
alanlar1 genigletme istegi ve buna bagli olarak 6grencilerine yurt destegi saglayabilmesi
amaciyla satin alinan arazide farkli islevde 10°dan fazla yap1 insa edilmistir. Yapilarin insasi
icin gereken bedel bagiscilar tarafindan saglanmistir. Projeleri hazirlanan yapilarin ingasi i¢in
kullanilacak malzemeler ¢ogunlukla yurt disindan getirilmistir. Malzemelerin getirilmesinde
Amerikan Board un yani sira farkli aktorlerden destek alinmistir. Yapilarin insasinda donemin
insa teknolojisi takip edilmistir. 1910’Iu yillardan sonra insa edilen yapilarin bazi boliimlerinde
betonarme sistem kullanilmistir.

Okul i¢in insa edilen ilk yap1 Hamlin Hall derslik, laboratuvar, 6grenci yatakhanesi ve egitmen
lojmani islevlerine sahip olmustur. Bunun haricinde 1872 yilinda ¢alisma ve dinlenme salonu
islevleriyle Study Hall (glinlimiize gelememistir), 1881 yilinda lojman isleviyle Alexander van
Millingen evi, 1891 yilinda baskan lojmam isleviyle Kennedy Lodge, 1891 yilinda Doga
bilimleri binast igleviyle Albert Long Hall, 1902°de hazirlik ve yurt islevleriyle Theodorus Hall,
1904 yilinda kapali spor salonu isleviyle Jimnastikhane (Dodge Hall), 1906 yilinda derslik
isleviyle Washburn Hall, 1912 yilinda Miihendislik binasi1 Gates Hall, 1913 yilinda derslik ve
yurt islevleriyle Anderson Hall, 1914 yilinda Jimnastikhane’ye ek olarak sosyal bina islevindeki
Henrietta Washburn Hall, 1925 yilinda eczacilik binasi olan Sloane Hall ve son olarak 1932
yilinda ise Alexander van Millingen Kiitiiphanesi insa edilmistir.

Anadolu’daki misyoner yapilarinin bir¢ogu Birinci Diinya Savasi’ndan sonra misyoner
orgiitlerinin bulunduklar1 bolgeleri terk etmesinden dolay1 atil kalmislardir. Cogunlukla kagir
ve anitsal olan bu yapilarin artik kentlerin gelisen bolgelerinde yer almasi kullanim siirekliligini
saglamigtir. Bu yapilar Cumhuriyet yonetimince genellikle kamusal yapilar olarak
kullanilmistir. Fakat Robert Kolej’de durum farklidir. Cumhuriyet doneminde de yabanci bir
okul olarak faaliyet gdstermeye devam etmistir.

Sunulan ¢aligmanin ilk bdliimiinde arsivden elde edilen 6zgiin belgeler hakkinda bilgi verilecek
ve 19. Yiizyiln en biiylikk Protestan misyoner oOrgiitii Amerikan Board ve Board’un
Osmanli’daki yapilagsmasi anlatilacaktir. Calismanin ikinci boliimiinde Amerikan Board’un
Dersaadet’teki en 6nemli ismi Cyrus Hamlin’in egitim faaliyetleri ile Robert Kolej’in kurulus
siireci, yer se¢imi, bina {iiretim silireci ve malzeme temini arsiv belgeleri {izerinden
degerlendirilecektir. Yer secimi ile malzeme temininin diger Board yapilarinda nasil saglandigi
karsilagtirmali olarak anlatilacaktir. Bir misyon ¢ercevesinde iiretilen bu yapilarin islev
siirekliliginin degerlendirilmesi ve gilincel durumlarinin tespiti ¢alismanin sonucunu
olusturacaktir.
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ABSTRACT

This study has been prepared within the scope of PhD thesis currently being pursued in the
Department of Architecture in the Graduate School of Science and Engineering at Yildiz
Technical University. The purpose of this study is to describe the processes of selecting the site
and producing the campus of Robert College during its construction and establishment. This
will be done based on new documents obtained from Bogazi¢i University Architectural
Drawing Archive, Columbia University Rare Collections, Directorate of State Archives
Ottoman Archives, and Salt Archive ABCFM Archive. Additionally, these topics will be
evaluated by comparing them with other structures in Ottoman territories under the American
Board.

Robert College was founded in 1863 by Cyrus Hamlin and Christopher R. Robert. The
construction of Robert College's first building at Rumeli Hisar1 was completed in 1871. As the
number of students at the college increased, there was a desire to expand the educational
facilities and provide dormitory support to students. To achieve this goal, more than 10
buildings with different functions were constructed on the purchased land. The necessary funds
for the construction of these buildings were provided by donors. Materials needed for the
construction of these buildings were mostly imported from abroad. In addition to the American
Board, various other actors also supported the importation of these materials.

The first part of the presented study will provide information about the original documents
obtained from the archives, focusing on the American Board, the largest Protestant missionary
organization of the 19th century, and its activities and structures within the Ottoman Empire.

In the second part of the study, the educational activities of Cyrus Hamlin, one of the most
prominent figures of the American Board in Constantinople (Dersaadet), along with the
establishment process, site selection, building production process, and material procurement of
Robert College will be evaluated based on archival documents. The study will also compare
how site selection and material procurement were managed in other American Board structures.

The assessment of the functional continuity of these buildings produced within a missionary
framework, along with determining their current status, will form the conclusion of the study.

Keywords: Robert College; American Board; Rumeli Hisari; Gymnasium, Dodge Hall
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07/
Bu calismamizin amaci, giineste kurutulan ve yas olarak elde edilen dut meyvesinde bulunan
fenolik bilesiklerin miktarlarin1 belirlemektir. Bu amacla Diyarbakir ili Lice ilgesinde yetisen
siyah dut(Morusnigra L.), kirmizi dut(Morusrubra L.) ve beyaz dut(Morusalba L.) meyveleri

toplanarak, bir kismi giineste kurutulmus ve bir kismi da derin dondurucuda yas olarak
muhafaza edilmistir.

Fenolik bilesiklerin miktarlarin belirtilmesinde LC-MS/MS cihazi ile yapildi. LC-MS/MS
cihazina verilecek numune eldesi i¢in 50’ser g dut meyvesi blenderde dgiitiilerek balon jojeye
konuldu ve iizerine %96 etil alkol eklenip 200 mL tamamlanarak ekstraksiyonu saglandi.Elde
edilen ekstraktan 5 g alinarak 50 mL’liksantrifuj tiipiine konuldu. Tiip HCI ile pH 2’ye
ayarlanan ultra saf destile su ile 50 mL’ye tamamlanarak c¢ozelti elde edildi. 10 mL
(1:1)MeOH:H20 (metanol : ultra saf destile su) karigimi ile kati faz ekstraksiyonu kartusu
sartlandirildi. Sonra 50 mLdut ¢ozeltisi kat1 faz ekstraksiyonu kartusundan gegirildi ve kati faz
ekstraksiyonu kartusu 20 mL pH’s1 2 olan ultra saf destile su ile yikandi. Son olarak 2 mL
metanol ile fenolikbilesikler eliie edilerek viallere alinip cihaza verildi.

Yapilan analizlerde Kinik asit: siyah yas ve kuru dutta sirayla 0,027 mg/g ve 0,346 mg/g;
kirmiz1 yas ve kuru dutta sirayla 0,515 mg/g ve 0,093 mg/g; beyaz yas ve kuru dutta sirayla
1,253 mg/g ve 2,844 mg/g bulunmustur.Protokatesik asit:siyah yas ve kuru dutta sirayla 0.086
mg/g ve 0,528 mg/g; kirmiz1 yas ve kuru dut sirayla 0,023 mg/g ve 0,095 mg/g; beyaz yas ve
kuru dutta sirayla 0,025 mg/g ve 0,431mg/g bulunmustur. Klorojenik asit: siyah yas ve kuru
dutta sirayla 0,007 mg/g ve 0,058 mg/g; kirmizi yas ve kuru dutta sirayla 0,012 mg/g ve 0,017
mg/g; beyaz yas ve kuru dutta sirayla 2,242 mg/g ve 12,297 mg/g bulunmustur. Kuersetin: siyah
yas ve kuru dutta sirayla 0,013 mg/g ve 1,748 mg/g; kirmiz1 yas ve kuru dutta sirayla
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0,756 mg/g ve 0,090 mg/g; beyaz yas ve kuru dutta sirayla 0,136 mg/g ve 1,171 mg/g
bulunmustur. Naringenin: siyah yas ve kuru dutta sirayla 0,027 mg/g ve 0,216 mg/g; kirmiz1
yas ve kuru dutta sirayla 0,120 mg/g ve 0,019 mg/g; beyaz yas ve kuru dutta sirayla 0,017 mg/g
ve 0,257 mg/g bulunmustur. Luteolin:siyah yas ve kuru dutta sirayla 0,001 mg/g ve 0,386 mg/g;
kirmiz1 yas ve kuru dutta sirayla 0,005 mg/g ve 1,158 mg/g; beyaz yas ve kuru dutta sirayla
0,148 mg/g ve 0,198 mg/g bulunmustur. Asasettin:siyah yas ve kuru dutta sirayla 0,002 mg/g
ve 0,01 mg/g; kirmiz1 yas ve kuru dutta sirayla 0,001 mg/g ve 0,008 mg/g; beyaz yas ve kuru
dutta sirayla 0,001 mg/g ve 0,006 mg/g bulunmustur.

Elde edilen bu bulgularin sonucunda farkli dut ¢esitlerinin kuru ve yas hallerinin insan sagligi
acisindan faydalar1 konusunda belirli sonuglara varilabilir. Tiim dut ¢esitlerinde bulunan ve en
fazla kuru siyah dutta bulunan luteolin; hipertansiyon, enflamatuar (itihabi) hastaliklar ile
kanser tedavisinde ve bagisiklig1 giliclendirme amacli kullanilir. Ayrica son yillarda tiim
diinyay1 etkisi altina alan viriis kaynakli SARS-CoV-2 Covid-19 ile miicadelede luteolin
molekiilii umut verici bir terap6tik ajan olarak 6ne ¢ikmaktadir. Asasettin anti kanser ve anti
iltihap aktivitelerine sahiptir.Dut meyvesinde bulunan fenolik bilesiklerin insan sagligi
acisindan daha bir ¢cok faydasinin oldugu bilimsel ¢alismalarla kanitlanmastir.

Anahtar Kelimeler: Dut meyvesi; Fenolik bilesikler; LC-MS/MS cihazi,; Ekstraks

ABSTRACT

The aim of this study is to determine the amounts of phenolic compounds found in mulberry
fruit, which are dried in the sun and obtained in age. For this purpose grown in Lice district of
Diyarbakir province. Black mulberry(Morus nigra L.) ), red mulberry (Morus rubra L.) and
white mulberry (Morus alba L.) the fruits were collected and some of them were dried in the
sun and some of them were kept in the deep freezer for ages.

The determination of phenolic compounds was performed with the LC-MS/MS device for
indicating the amounts. In order to obtain a sample to be given to the LC-MS/MS device, 50 ¢
of mulberry fruit was ground in a blender and placed in a balloon, and % 96 ethyl alcohol was
added to it and 200 mL was completed and extraction was achieved.5 g of the obtained extract
was taken and placed in a 50 ml centrifuge tube. The solution was obtained by completing the
tube to 50 ml with ultra-pure distilled water adjusted to HCI ile pH 2. Solid phase extraction
cartridge was conditioned with 10 mL (1:1)MeOH:H20 (methanol : ultra pure distilled water)
mixture. Then, 50 mLdut solution was passed through the solid phase extraction cartridge and
the solid phase extraction cartridge was washed with ultra-pure distilled water of 20 ml pHsi 2.
Finally phenolic compounds were eluted with 2 ml methanol and taken to the vials and given
to the device.

Quinic acid:0.027 mg/g and 0.346 mg/g respectively were found in black age and dry berry;
0.515 mg/g and 0.093 mg/g respectively in red age and dry berry; 1.253 mg/g and 2.844 mg/g
respectively in white age and dry berry.Protocatechic acid:0.086 mg/g and 0.528 mg/g
respectively were found in black age and dry berry; 0.023 mg/g and 0.095 mg/g respectively in
red age and dry berry; 0.025 mg/g and 0.431mg/g respectively in white age and dry berry.
Chlorogenic acid: 0.007 mg/g and 0.058 mg/g sequentially in black age and dry berry; 0.012
mg/g and 0.017 mg/g sequentially in red age and dry berry; 2.242 mg/g and 12.297 mg/g were
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found in white age and dry mulberries, respectively. Quercetin: 0.013 mg/g and 1.748 mg/g
respectively were found in black age and dry berry; 0.756 mg/g and 0.090 mg/g respectively in
red age and dry berry; 0.136 mg/g and 1.171 mg/g respectively in white age and dry berry.
Naringenin: 0.027 mg/g and 0.216 mg/g respectively were found in black age and dry berry;
0.120 mg/g and 0.019 mg/g respectively in red age and dry berry; 0.017 mg/g and 0.257 mg/g
respectively in white age and dry berry. Luteolin: 0.001 mg/g and 0.386 mg/g respectively in
black age and dry berry; 0.005 mg/g and 1.158 mg/g respectively in red age and dry berry;
respectively, 0.148 mg/g and 0.198 mg/g were found in white age and dry mulberries.
Asacettin:0.002 mg/g and 0.01 mg/g respectively were found in black age and dry berry; 0.001
mg/g and 0.008 mg/g respectively in red age and dry berry; 0.001 mg/g and 0.006 mg/g
respectively in white age and dry berry.

As a result of these findings, certain conclusions can be reached about the benefits of dry and
wet conditions of different mulberry varieties in terms of human health. Luteolin, which is
found in all mulberry varieties and is most often found in dry black mulberry, is used for the
treatment of hypertension, inflammatory (itihabi) diseases, as well as cancer and for
strengthening immunity. In addition, the luteolin molecule stands out as a promising therapeutic
agent in the fight against the virus-caused SARS-CoV-2 Covid-19, which has affected the
whole world in recent years.Asacettin has anti-cancer and anti-inflammatory activities.It has
been proven by scientific studies that the phenolic compounds found in mulberry fruit have
many more benefits for human health.

Keywords: Mulberry fruit; Phenolic compounds; LC-MS/MS device; Extracts
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Korozyon bir¢ok alanda biiylik ekonomik ve can kayiplarina yol agmaktadir. Korozyon hizini
yavaglatmak i¢in 6nemli calismalar yapilmaktadir. Korozyon hizini diisiirmek amaciyla iletken
polimerlerin oksitlenebilir metallerin ylizeyine elektrokimyasal yontemlerle g¢oktiiriilmesi
onemli bir aragtirma alanidir. Kitosan bir organik molekiildiir ve iletken polimerler ile birlikte
elektrot yiizeylerine ¢oktiiriilebilir. Literatlir arastirmalarimizda kitosan ve N-metilanilin
monomeri igeren sulu asidik c¢ozeltilerden poli(N-metilanilin) ile kitosanin yumusak celik
elektrot yilizeylerine elektrosentez yoluyla ¢oktiiriilmesine rastlanmamistir. Bu ¢alismamiz ile
N-metilanilin ve kitosan igeren sulu okzalik asit c¢ozeltilerinden yumusak celik elektrot
ylizeylerine  poli(N-metilanilin) (PNMA) ve kitosanin elektrokimyasal sentezi,
karakterizasyonu ve korozyona karsi davranisinin belirlenmesi amaclanmistir. Modifiye
elektrodun korozyona karsi dayanimi ve performansi tizerine ¢aligmalarimiz devam etmektedir.
Kaplamalarin elektrokimyasal sentezi ve karakterizasyonu icin doniisiimlii voltametri, sabit
akim, sabit potansiyel, agik devre potansiyeli, Tafel ve Elektrkimyasal Impedans
Spektroskopisi (EIS) teknikleri kullanilmis ve elde edilen sonuglar degerlendirilmistir. Bu
calisma ile korozyona kars1 dayanikli kitosan iceren iletken polimer kaplamalarin sentezi,
optimum sentez kosullarinin arastirilmas: ve modifiye elektrotlarin anti-korozif kaplamalar
olarak katki saglayacagi disiiniilmektedir. Elde edilen sonuglar, sanayi uygulamalarinda
yumusak celik yiizeylerin korunmasinda etkili bir yontem olarak kullanilabilir.

NMA igeren ve icermeyen ve ayrica, kitosan igeren ve igermeyen sulu asidik NMA
cozeltilerinden yumusak ¢elik yiizeylerine kitosan iceren PNMA ’nin elektrosentezi sabit akim,
sabit potansiyel ve doniisiimlii voltametri ile gergeklestirildi. Kitosan, monomer ve elektrolit
konsantrasyonlar1 ve elektrokimyasal sentez parametreleri degistirilerek modifiye elektrotlar
elde edildi. Elde edilen PNMA kapl1 elektrotlarda kitosanin varligi elektrokimyasal tekniklerle
incelendi ve karakterize edildi. Elektrokimyasal islemler {i¢ elektrot teknigi ile yerine getirildi.
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Referans elektrot olarak camsi kalomel (SCE), karsit elektrot olarak platin levha
elektrokimyasal sentez ve analiz i¢in Biologic SP-300 potentiostat cihazi kullanilmistir.

Teflon kaplamalara daldirilarak ¢alisilacak 0.07 cm2’lik ylizey alani elde edilen yumusak ¢elik
elektrotlar 188, 250 , 400, 500, 800, 1200 ve 1500°liik zimpara kagitlariyla ile mekanik olarak
temizlendikten sonra saf su ile yikandi ve oda sicakliginda kurumaya birakildi.

Birinci agamada sirastyla 0,1 M, 0,2 M ,0,3 M okzalik asit ¢ozeltilerinde -0,5 — 1,2V , -0,5 —
1,3V, -0,5 -1,4V ve -0,5 - 1,5V araliklarinda 5, 10, 20 ve 50 mV/s tarama hizlarinda 10
¢evrimde dontisiimlii voltametri teknigi ile sentezlendi.

Ikinci asamada ise kiitlece % 0,02 kitosan iceren oksalik asid ¢ozeltisi, kiitlece % 0,1 kitosan
iceren oksalik asid ¢ozeltisi ve kiitlece % 0,2 kitosan igeren okzalik asid ¢ozeltisinde -0,5 — 1,2
V,-05-13 V,-05-14V ve-05-1,5V araliklarinda, 5, 10, 20 ve 50 mV/s tarama
hizlarinda 10 ¢evrimde elektrokimyasal sentez yapildi. Her sentez sonras1 modifiye elektrot saf
su ile yikandiktan sonra monomer icermeyen 0,3M oksalik asit ¢ozeltisi i¢cinde dontisiimlii
voltameti ile karakterize edildi.

Uciincii asamada 0,1M NMA + 0,1M Oksalik asit ¢ozeltisi, 0,1M NMA+ 0,2 M Oksalik asit
, 0,IM NMA+0,3 M Oksalik asit ¢ozeltilerinde -0,5-1,2V,-05-13V,-05-1,4Vve-05
- 1,5 V araliklarinda 5, 10, 20 ve 50 mV/s tarama hizlarinda 10 ¢evrim ile elektrokimyasal
sentez yapildi. Her sentez sonrasi modifiye elektrotlar saf su ile yikandiktan sonra monomersiz
0,3M oksalik asit ¢cozeltisi i¢inde doniisiimlii voltameti ile karakterize edildi.

Dordiincii asamada ise % 0,02 kitosan ve 0.1 M NMA igeren 0.1, 0.2 ve 0.3 M’lik oksalik asid
¢oOzeltisi, % 0,1 kitosan ve 0.1 N NMA igeren oksalik asid ,% 0,2 kitosan ve 0.1 MNMA igeren
okzalik asid+ Kitosan +NMA c¢ozeltilerinde -0,5 - 1,2V, -05-1,3V, -0,5- 1,4V ve -0,5 -
1,5V araliklarinda 5, 10, 20 ve 50 mV/s tarama hizlarinda 10 tekrar seklinde doniistimli
voltametri ile elektrokimyasal sentez yapildi. Ayrica, her sentez sabit akim ve sabit potansiyelde
gerceklestirildi. Her sentez sonrast modifiye elektrot 0,3M Oksalik asit ¢ozeltisi ile doniistiimlii
voltameti ile karakterize edildi. Korozyona kars1 davranisi hakkinda 6n bilgi edinmek i¢in elde
edilen elektrolarin korozif nétral kloriir ¢ozeltileri iginde acik devre potansiyelleri elde edildi
ve korozyona kars1 korumada daha ileri ¢alismalar i¢in olumlu sonuglar elde edildi.

Anahtar Kelimeler: Yumusak Celik; Kitosan, Poli(N-metilanilin); Elektropolimerizasyon;
Korozyon

ABSTRACT

Corrosion causes great economic and life losses in many areas. Significant work is being done
to slow down the rate of corrosion. Precipitation of conductive polymers on the surface of
oxidizable metals by electrochemical methods in order to reduce the corrosion rate is an
important research area. Chitosan is an organic molecule and can be deposited on electrode
surfaces together with conductive polymers. In our literature research, chitosan and N-
methylaniline Precipitation of poly (N- methylaniline) and chitosan from aqueous acidic
solutions containing the monomer onto mild steel electrode surfaces via electrosynthesis has
not been observed. The aim of this study was to determine the electrochemical synthesis,
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characterization and anti-corrosion behavior of poly (N- methylaniline ) (PNMA) and chitosan
from aqueous oxalic acid solutions containing N- methylaniline and chitosan onto mild steel
electrode surfaces . modified Our work on the resistance and performance of the electrode
against corrosion continues. Cyclic voltammetry , constant current, constant potential, open
circuit potential, Tafel and Electrochemistry for electrochemical synthesis and characterization
of coatings Impedance Spectroscopy (EIS) techniques were used and the results were evaluated.
It is thought that this study will contribute to the synthesis of corrosion-resistant conductive
polymer coatings containing chitosan , the investigation of optimum synthesis conditions and
the use of modified electrodes as anti- corrosive coatings. The results obtained can be used as
an effective method for protecting mild steel surfaces in industrial applications. Cchitosan -
containing PNMA onto mild steel surfaces from aqueous acidic NMA solutions with and
without NMA, as well as with and without chitosan. Electrosynthesis was carried out using
constant current, constant potential and cyclic voltammetry. Modified electrodes were obtained
by changing chitosan, monomer and electrolyte concentrations and electrochemical synthesis
parameters. The presence of chitosan in the obtained PNMA-coated electrodes was examined
and characterized using electrochemical techniques . Electrochemical processes were carried
out using the three-electrode technique. Glassy calomel (SCE) was used as the reference
electrode and platinum plate was used as the counter electrode for electrochemical synthesis
and analysis. Biologic SP-300 potentiostat device was used.

Teflon coatings by immersion 0.07 cm2 surface to work on area get made soft steel electrodes
188, 250, 400, 500, 800, 1200 and 1500 grit sandpaper with papers with mechanical aspect after
cleaning later pure This with washed And room at temperature to dry was left .

First in stage 0.1 M, 0.2 M, 0.3 M oxalic respectively acid 5, 10, 20 and 50 mV/s scanning in
the ranges of -0.5 - 1.2V, -0.5 - 1.3V, -0.5 - 1.4V and -0.5 - 1.5V in solutions in 10 cycles at
speeds alternately voltammetry technique with synthesized .

Second in stage whereas 0.02% chitosan by mass including oxalic acid solution , 0.1% chitosan
by mass including oxalic acid solution And 0.2% chitosan by mass including oxalic acid in the
solution ranges -0.5-1.2V,-05-13V,-05-14Vand-05-15V,5,10,20and 50 mV /s
scan in 10 cycles at speeds electrochemical synthesis done . Every synthesis post- modified
electrode pure This with after washing then monomer free 0.3M oxalic acid solution inside
alternately voltage with characterize was done .

Third 0.1M NMA + 0.1M in stage Oxalic acid solution , 0.1M NMA+ 0.2M Oxalic acid , 0.1M
NMA+ 0.3M Oxalic acid 5, 10, 20 and 50 mV/ in the ranges of -0.5-1.2V,-0.5-1.3V, -0.5 -
1.4V and -0.5 - 1.5 V in solutions s scan 10 cycles at speeds with electrochemical synthesis
done . Every synthesis post- modified electrodes pure This with after washing later monomer-
free 0.3M oxalic acid solution inside alternately voltage with characterize was done.

Fourth in stage 0.02 % chitosan and 0.1, 0.2 and 0.3 M containing 0.1 M NMA oxalic acid
solution , 0.1% chitosan and containing 0.1 N NMA oxalic acid, 0.2% chitosan and containing
0.1 MNMA oxalic 5, 10, 20 and 50 mV in the ranges of -0.5 - 1.2V, -0.5 - 1.3V, -0.5 - 1.4V
and -0.5 - 1.5V in acid + Chitosan +NMA solutions /s scan 10 repetitions at their speed shaped
alternately voltammetry with electrochemical synthesis done. Additionally, every synthesis still
flow And still in potential was carried out . Every synthesis post- modified electrode 0.3M
Oxalic acid solution with alternately voltage with characterize was done . corrosion opposite

83



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ )y 22-23 Mayis 2024, Diyarbakir

behavior about front information obtain for get made of electros corrosive neutral chloride
solutions inside open circuit potentials get was done And to corrosion opposite in protection
more forward studies for positive results get was done.

Keywords: Mild Steel; Chitosan; Poly(N-methylaniline); Electropolymerization; Corrosion
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ABSTRACT

In this study, we consider a penta diagonal skew circulant matrix. We get spectral properties of
this matrix depending on the Chebyshev polynomials of the first and second kind. Then, we
give some illustrative examples by using maple software, one of computer algebra systems
(CAS).

The Aim of Study

Skew circulant matrix, which is a family of circulant matrices, has many applications such as
in graph theory, mechanics, mathematical chemistry, signal processing, coding theory and
image processing, etc. They arise in applications involving the discrete Fourier transform and
the study of cyclic codes for error correction. They also play a crucial role for solving various
differential equations. Numerical solutions of certain types of elliptic and parabolic partial
dicerential equations with periodic boundary conditions often involve linear systems associated
with circulant matrices [1, 2, 3]. In recent years, we have met with a number of studies about
skew circulant matrices and their applications in other disciplines. One can reach some of them
in[4,5,6,7,8,9, 10].

In [4], Gutiérrez firstly derived eigenvalues and eigenvectors of complex skew-Symmetric
circulant matrix. Then, by using these eigenvalues and eigenvectors, he respectively derived
two seperate formulas for the entries of the odd and even positive integer powers of this matrix
depending on the Chebyshev polynomials of the first and second kind.

In [5], Koken firstly derived eigenvalues and eigenvectors of a tri diagonal skew circulant
matrix which the main diagonal is zero. Then, by using these eigenvalues and eigenvectors, he
respectively derived two separate formulas for the entries of the positive integer powers for this
matrix of odd and even order depending on the Chebyshev polynomials of the first and second
kind. Then, in [6], Oteles firstly derived eigenvalues and eigenvectors of a tri diagonal skew
circulant matrix. Then, by using these eigenvalues and eigenvectors, he presented a single
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formula for the entries of the rth power for this matrix of odd and even order by generalizing
the results derived by Koken in [5] depending on the polynomials mentioned above.

In this study, we obtain eigenvalues and eigenvectors of a penta diagonal skew circulant matrix
depending on the Chebyshev polynomials of the first and second kind. Then, we give two Maple
procedures to verify our calculations.

Material

In this study, papers, books and academic publications that guided our study were used as
materials. Additionally, the Maple program, a mathematical software, was used to make our
calculations.

Method

In this study, the eigenvalues and eigenvectors of a penta diagonal skew circulant matrix were
obtained by using relationships between the basic definitions and theorems regarding skew
circulant matrix and Chebyshev polynomials of the first and second kind.

Findings

In this section, the eigenvalues of a penta diagonal skew circulant matrix fistly obtained by
depending on the Chebyshev polynomials of the first and second kind. Then, by using the
eigenvalues we get eigenvectors of this matrix depending on the polynomials mentioned above.
Finally, we give two Maple procedures to verify our calculations.

Conclusion

In recent years, eigenvalues, eigenvectors and positive integer powers of some types of skew
circulant matrices have been obtained by using Chebyshev polynomials. In this study, in
addition to the studies mentioned above, we gave the spectral properties of a penta diagonal
skew circulant matrix based on Chebyshev polynomialsof the first and second kind.
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Bu calismada, Bunium brachyactis (Post) Wolff tiiriiniin morfolojik ve anatomik 6zellikleri
incelenmis ve tanimlanmistir. Bu calisma, tiir hakkindaki morfolojik bilgi eksikliklerini
gidermeyi hedeflemektedir. Calisma materyalini olusturan B. brachyactis, ¢igekli bitkiler
arasinda teshis edilmesi en zor iiyelerden olusan Apiaceae (Umbelliferae) familyasi i¢inde yer
almaktadir. Bu familya iiyeleri, diinyada yaklasik 450 cins ve 3700 tiirle temsil edilmektedir.
Ornekler ¢gigek ve meyve donemlerinde Nisan-Temmuz aylarinda Ergani Makam Dagi’ndan
toplanmistir. Toplanan bitkilerin bir kismi, ¢alismanin morfolojik ve anatomik incelemelerinde
kullanilacak dl¢tim ve kesitler alinmak iizere laboratuvara getirilmis, geri kalan kismi ise 6zel
yontem ve tekniklerle kurutularak Dicle Universitesi Fen Fakiiltesi Herbaryumu (DUF)’nda
saklanmaktadir. Toplanan orneklerin morfolojik incelemelerde kullanilacak olanlarin; boyu,
yaprak sayisi, yaprak uzunlugu, yaprak genisligi, yaprak sekli, ¢igek sayisi, pedisel uzunlugu,
anter boyu, flament boyu, stilus boyu, tohum boyu, meyve boyu, meyve eni, yumru boyu
stereomikroskop altinda milimetrik cetvelle alinmistir. Her 6l¢iim, 10 adet materyal iizerinde
yapilmis ve elde edilen sonuglarin ortalamalari alinmistir. Calisma materyali, toprak alti
yumrusuyla karakteristiktir. Cogalmalar1 cogunlukla bu yumrularla gergeklesir. Genellikle kiire
sekilli bu yumrudan, yilankavi kivrilmalar gosteren, ince ve ¢ogunlukla yukariya dogru
kalinlasan bir toprakalt1 govdesi ¢ikar. Semsiye formundaki gigekleriyle karakteristiktirler.
Cicek tasiyan semsiyeler yaklasik 1-4 cm genisliginde, ¢ogunluk sikisik durumda 2-8 1s1nlt
yapidadir. Semsiyelerden ¢ikan semsiyecikler yaklasik 1-2 mm uzunlugunda, cogunlukla
kalinlasmamis ve meyvelerden daha kisa olarak tespit edilmistir. Petaller beyaz uzunca kalpsi
1-1,5 mm uzunlugundadir. Stilus ¢ogunlukla geriye kivrilmis, ipliksi ve yaklasik 2-3 mm
boydadir. Brakteler 1-6 adet derimsi, mizraksi sekilde, yaklagik 2-10 mm, brakteoller ise 3-6
adet olup yaklasik 2-5 mm uzunlugunda ve pedisellerden daha uzundur. Meyve boyu eninin iki
kat1 uzunlukta, 1-1,5 mm genisligindedir. Daha sonra bu 6l¢limler daha onceki ¢alismalarla
karsilastirilmistir. B. brachyactis'in 6zellikleri, genel olarak Bunium cinsi ile uyum iginde
bulunmustur. Elde edilen veriler, Bunium cinsine ait diger tiirlerin anatomik 6zelliklerinin
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anlasilmasina ve kiyaslanmasina da 151k tutmaktadir. Bitkinin kok, govde, yaprak, meyve ve
yumrularindan elle alinan kesitlere ait goriintiiler monitor baglantili Nikon marka d1700 gévde
18x140 objektife sahip mikroskopla fotograflanmistir. Anatomik incelemelerde daha ¢ok taze
ornekler kullanilmakla beraber, tedbir amagli olarak bitki parcalarinin bir kismi1 %70 lik alkol
iceren cam siseler igerisinde depolanmistir. B. brachyactis yumrularinin en disinda kalin bir
kabuk tabakasi bulunur. Yumru kesildigi zaman igerisinin beyaz renkli nisasta ile kapli oldugu
goriiliir. Yer yer, i¢lerinde salgi tasiyan kesecikler tasirlar. GOvdenin anatomik kesiti
incelendiginde, disinda epiderma olarak isimlendirilen tek sirali ortii tabaka goriiliir. Tek sirali
epiderma hiicrelerinin {ist bolgesinde kutikula yer alir. Epiderma altinda koselerde kesintiye
ugrayan, yesil renkli klorenkima tabakasina rastlanir. Koselerde kollenkima, onun altinda ise
parankima dokusundan meydana gelen primer korteks bulunur. Sklerenkimatik destek doku,
kambiyumun disa dogru drettigi floem ve ige dogru direttigi ksilemin etrafini sarmis
durumdadir. En icte ise parankimatik 6z bolgesi bulunur. Yapraktan alinan enine kesit
incelendiginde; iist ve alt epidermasinin birbirine benzedigi goriiliir. Yapraklar izolateral
sekillidir. Her iki ylizeyde de seyrek basik bifurkat tiiy ortiisii bulunur. Epiderma hiicreleri kare
veya dikdortgen sekillidir. Mezofil sadece palizat parankimasindan olusmustur. Iletim
demetleri, parankimatik doku igerisine yerlesmistir. Ayrica, iletim demetleri hizasinda
kollenkimatik ¢ikintilar mevcuttur. Meyve damarlart arasinda 1 er tane yag kanallar1 oldugu
goriilmiistiir. Meyveler, her birinde tek bir tohum bulunan iki merikarpin etli olmayan
sizokarplaridir. B. brachyactis meyvesinden alinan enine kesitte, en dista bir kutikula,
kutikulanin altinda destek dokusu goriiliir. Altinda poligonal sekilli parankima hiicreleri, daha
altta iclerinde renk pigmenti bulunan 1 sirali hiicre tabakasi, onun daha asagisinda i¢lerinde
nisasta bulunan alevron hiicrelerinden olugsmus kotiledonlar ve ezilmis endosperm bulunur.
Stoma index hesaplamasi yapilirken, yaprak alt ve iist ylizeyinden alinan ytizeysel kesitlerdeki,
1 mm?2 lik alanda sayilan epiderma hiicresi ve stoma iizerinde ¢alisilmistir. Stoma Indeksi=
Stoma Sayis1 (S)/ Stoma Sayis1 + Epiderma Sayis1 (E) X 100 ve Stoma Indeks Orani = Ust
Stoma Indeksi / Alt Stoma Indeksi formiilleri ile bitkinin yasam alami ¢ikarilmistir. Yapilan
hesaplamalar dogrultusunda yapraklarin karakteristik olarak amfistomatik yapida ve stomalarin
ise anomisitik veya parasitik oldugu sonucuna varilmistir. Ayni1 adli yiiksek lisans tezinden
alintilanan bu caligsma, B. brachyactis'in korunmasi ve siirdiiriilebilirligi 6nemlidir. Tiirkiye
Bitkileri Kirmizi Kitabi'nda LR (nt) pozisyonunda yer almasina ragmen, IUCN tarafindan kritik
(LR) olarak belirtilmektedir. Bu nedenle, bitkinin yasam alanlarinin korunmasi ve bilingsiz
otlatma gibi tehditlerin dnlenmesi gerekmektedir. Ozellikle, turizme acilan bdlgelerdeki kirlilik
tehdidi ve habitat kayb, tiirlin gelecegini tehlikeye atmaktadir. Sonug olarak, B. brachyactis'in
morfolojik ve anatomik ozelliklerinin incelenmesi, tiiriin tanimlanmast ve korunmasi i¢in
onemli bir adimdir. Ancak, tiirlin yasam alanlarinin korunmasi ve insan etkisiyle karsilasan
habitatlarinin restore edilmesi i¢in daha fazla calisma ve 6nlem alinmasi gerekmektedir.

Anahtar Kelimeler: Apiaceae, Bunium brachyactis, Morfoloji, Anatomi

ABSTRACT

In this study, the morphological and anatomical characteristics of Bunium brachyactis (Post)
Wolff species were examined and described. The aim of this study is to address the
morphological information gaps about the species. B. brachyactis, which constitutes the study
material, is one of the most challenging-to-diagnose members of the Apiaceae (Umbelliferae)
family among flowering plants. This family is represented by approximately 450 genera and
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3700 species worldwide. Samples were collected from Ergani Makam Mountain between April
and July during the flowering and fruiting periods. A portion of the collected plants was brought
to the laboratory to obtain measurements and sections for morphological and anatomical
examinations, while the remainder was dried using special methods and techniques and stored
at the Dicle University Faculty of Science Herbarium (DUF). Measurements of the samples to
be used in morphological examinations, such as height, number of leaves, leaf length, leaf
width, leaf shape, number of flowers, pedicel length, anther length, filament length, style length,
seed length, fruit length, fruit width, and tuber diameter, were taken with a millimeter ruler
under a stereomicroscope. Each measurement was performed on 10 materials, and the averages
of the obtained results were taken. The study material is characterized by its underground tuber,
with propagation mostly occurring through these tubers. Generally, a thick skin layer is found
on the outermost part of these tubers. When the tuber is cut, it is observed that the inside is
covered with white starch, occasionally containing gland-bearing sacs. When the anatomical
section of the stem is examined, a single-layer protective layer called epidermis is observed on
the outside, with cuticle present on the upper part of the single-layer epidermal cells.
Chlorenchyma layer, which is green-colored and interrupted at the corners, is found under the
epidermis, followed by collenchyma at the corners and the primary cortex consisting of
parenchyma tissue. The sclerenchymatous support tissue surrounds the phloem produced
outwardly by the cambium and the xylem produced inwardly, with the innermost part consisting
of a parenchymatous pith region. When a transverse section taken from the leaf is examined, it
is observed that the upper and lower epidermises resemble each other, with leaves being
isolateral in shape and sparse flat bifurcate trichomes present on both surfaces. The epidermal
cells are square or rectangular in shape, and the mesophyll consists only of palisade
parenchyma. The conducting bundles are embedded in parenchyma tissue, with
collenchymatous projections present at the level of the conducting bundles. Between the fruit
veins, it was observed that there are oil canals. The fruits are schizocarps with two mericarps,
each containing a single seed. When a transverse section is taken from the B. brachyactis fruit,
a cuticle is found on the outermost layer, and under the cuticle, a support tissue is observed.
Below it, there are polygonal-shaped parenchyma cells, a single-layer cell layer containing
pigments, cotyledons consisting of starch-containing cells, and crushed endosperm. While
calculating the stomatal index, epidermal cells and stomata in an area of 1 mm2 taken from
superficial sections of both the upper and lower leaf surfaces were counted. Stoma Index =
Stoma Number (S) / Stoma Number + Epidermis Number (E) X 100 and Stoma Index Ratio =
Upper Stoma Index / Lower Stoma Index formulas were used to determine the habitat of the
plant. Based on the calculations made, it was concluded that the leaves are characteristically
amphistomatic, and the stomata are anomocytic or paracytic. This study, cited from a master's
thesis with the same name, is important for the conservation and sustainability of B. brachyactis.
Although it is listed as LR (nt) in the Red Book of Turkish Plants, it is designated as critical
(LR) by the IUCN. Therefore, it is necessary to protect the habitats of the plant and prevent
threats such as indiscriminate grazing. Especially, pollution threats and habitat loss in tourist
areas endanger the future of the species. In conclusion, the examination of the morphological
and anatomical features of B. brachyactis is an important step for the identification and
conservation of the species. However, more work and measures are needed to protect the
habitats of the species and restore habitats affected by human activities.

Keywords: Apiaceae, Bunium brachyactis, Morphology, Anatomy
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Nanopartikiil (NP), boyutlar1 1 ile 100 nanometre (nm) degisen parcaciklar olarak tanimlanir.
Nanopartikiiller ilk defa asilarin ve kanser tedavisinde kullanilan kemoterapétik ajanlarin
taginmasi i¢in gelistirilmistir. Nanopartikiiller, nanoboyutlu yapilarindan dolayr mikropartikiil
sistemlere kiyasla hiicre i¢ine daha fazla alinmaktadir. Nanopartikiillerin aktif yilizey alani,
kimyasal reaktiviteleri ve biyolojik etkileri mikrometre genisligindeki partikiillerin aktif ylizey
alani, kimyasal reaktiviteleri ve biyolojik etkilerine gore Onemli derecede farklidir.
Nanopartikiiller ebatlar1 kiictildiikge, daha biiyiik partikiillere kiyasla yiizey alanlar1 da biiytik
artis gostermektedir. Daha da 6nemlisi, partikiil yiizeyindeki molekiil veya atom oranlarinda ve
dolayistyla kimyasal reaktivitelerinde de artis meydana gelmektedir. Nanopartikiillerin
potansiyel toksisitesi ve davranislari, partikiil sayisi, yiikii, boyut ve boyut dagilimi, kimya ve
reaktivitesi, yilizey alani, yap1 ve sekli ile agregasyon durumu ve elemental kompozisyonu gibi
cok cesitli faktorlerden etkilenebilir. Nanopartikiiller, nanometrik 6lgekteki yeni fizikokimyasal
ozellikleri nedeniyle tip, eczacilik, elektronik, askeri, tarim, tekstil ve enerji gibi pek ¢ok alanda
cok biiytik ilgi gormektedir. Nanopartikiiller genellikle kiiresel sekilli olarak kabul edilmelerine
ragmen, sekil ve yapilarn itibariyle nanogubuk, nanokristal, nanotel, nanofilm, nanotiip,
cekirdek-kabuk, katkili, sandvig, bosluklu ve ¢ok yiizlii gibi farkli morfolojilerde
bulunabilmektedir. Nanopartikiiller, c¢esitli malzemelerden olusabilir, O0rnegin metaller,
seramikler, polimerler veya karbon bazli malzemeler. Bunlar sentetik yollarla laboratuvarlarda
iretilebilecegi gibi, dogal olarak da olusabilirler. Nanopartikiiller, son derece kiiciik
boyutlarindan (1-100 nm) dolay1 benzersiz elektronik ve optik 6zellikler sergilemektedirler.
Nanopartikiil sentezinin amaci, nanopartikiillerin tek dagilimli bir popiilasyonunu elde etmek
olsa da gergek diinyadaki bir numune her zaman belirli bir varyasyon derecesi gdstermektedir.
Bu nedenle, nanopartikiil boyut dagilimi, sentez prosediiriiniin kontroliiniin ve kalitesinin
gercek bir 6l¢iistidiir. Tahmin edilen boyut degeri ise yalnizca bu dagilimdan tiiretilen ortalama
bir niceligi ifade etmektedir. Atomik ya da molekiiler yoriingelerinden birinde eslenmemis
elektron bulunduran maddelere radikal ya da paramanyetik maddeler denir. Modern atom
teorisinin temel onermelerinden biri; elektronun hem ¢ekirdek etrafinda hem de kendi ekseni
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etrafinda donme hareketi yapmasidir. Elektron ve ¢ekirdegin kendi ekseni etrafinda yaptigi
donme hareketine spin hareketi ad1 verilir. Elektronun spin hareketi herhangi bir manyetik alan
ve etki yoksa elektron spinleri rastgele yonelim gosterirler. Ancak elektron spinleri kuvvetli
manyetik bir alanin etkisine girince spin hareketlerinin yonelimleri kisitlanir. Manyetik alanin
etki etmesiyle eslenmemis spinlerin hareketi ya manyetik alana paralel dogrultuda ya da
manyetik alana anti paralel dogrultuda bir yonelim gosterir. Bu spin yonelimlerinden manyetik
alana paralel ise enerji seviyesi yiiksek, manyetik alana anti paralel ise enerji seviyesi diisiiktiir.
Meydana gelen bu iki enerji farkina esit bir manyetik dalga enerjisi verilirse bu iki enerji
seviyesi arasinda bir spektroskopik gecis meydana gelir. Bu ¢esit gecisleri inceleyen
spektroskopi dalina Elektron Paramanyetik Rezonans (EPR) ya da Elektron Spin Rezonans
(ESR) denir. Elektron Paramanyetik Rezonans spektroskopisi, yiiksek teknolojili malzemelerin
ozelliklerini kesfetmenin modern yollarindan biridir ve eslenmemis elektronlar1 olan
numuneleri tespit etmek i¢in kullanilan spektroskopik bir yontemdir. EPR, bir maddenin
manyetik 6zelliklerini incelemek i¢in kullanilan bir spektroskopik tekniktir. EPR, 6zellikle
paramanyetik sistemlerin incelemesi i¢in giliglii bir spektroskopi yontemidir. EPR
spektroskopisi genis uygulama alanlariyla cesitli bilim dallarinda yaygin olarak
kullanilmaktadir. EPR teknigi ile Kati, sivi ve gaz fazindaki serbest radikaller, Gegis metal
iyonlar1 barindiran yapilar, Yiiksek enerjili radyasyona maruz kalmis yapilar, Katilardaki
degisik nokta kusurlar1 ve Birden fazla eslenmemis elektrona sahip sistemler incelenebilir.
EPR, birgok bilimsel disiplinde genis bir kullanim alanina sahiptir ve materyal bilimi, kimya,
biyokimya, biyoloji, tip ve ¢evre bilimleri gibi alanlarda 6nemli bir arastirma araci olarak kabul
edilir. EPR sistemi ile paramanyetik 6zellik gosteren, elektriksel iletkenligi minimum, nemli ya
da sulu olmayan toz ya da kati durumundaki biitiin numunelerin spektrumlar1 alinabilir. EPR
spektrometreleri, teknik nedenlere bagl olarak sabit mikro dalga frekansi ve degisken manyetik
alan ilkesine gore calisir. EPR enerji seviyesinin gegigleri 10-140 mikro elektron volt
araligindadir. EPR; bir spektroskopi araci olarak kullanildigi zaman; ¢izgi genisligi, ¢izgi
siddeti, ¢izgi yarilmalari, ¢izgi kaymasi, cizgi sekli ve durulma zamanlari gibi fiziksel
nicelikleri 6lger. EPR spektroskopisi ile nanopatikiillerin elektronik duyarliliginin belirlenmesi
icin ¢ok giiclii bir aragtir. EPR spektroskopisi, nanopartikiiliin i¢indeki paramanyetik tiirlerin
ve aktif elektronik merkezlerin varlig1 tespit etmede kullanilir. Mikrodalga, gama 151n dozu ve
sicaklik degerlerini degistirerek EPR spektroskopisinde ¢izgi sekli boyutuna bakilarak
nanopartikiil hakkinda yorum yapabiliriz. Isin madde etkilesimi (UV ve gama 1sinlar1) sonucu
nanopartikiilde olusabilecek radikal tiirleri hakkinda bilgi elde edebiliriz. EPR
spektroskopisinde dielektrik davranisi, yapisal ve cizgi sekli ozellikleri inceleyebilir. Bu
calismada, terapdtik alanindaki genis uygulamalari nedeniyle diinya ¢apinda biiyiik ilgi géren
selenyum bazli nanapartikiillerinin Elektron Paramanyetik Rezonans ¢izgi sekli analizine dayali
nanopartikiil boyut dagiliminin hesaplanmasi ayrintili olarak incelenecektir. Ayrica, EPR ¢izgi
genisliginin sicakliga bagimliligini, spektrumlarin yogunlugunu ve seklini arastirilacaktir.
Selenyum bazli nanopartikiil boyutunun EPR ¢izgi genisligi, yogunlugu ve spektrumlari
tizerindeki etkisi aragtinllmisgtir. Tiim EPR deneysel verileri iizerindeki bulgular 1s18inda,
Selenyum bazl1 nanopartikiiliinde iyonlastirici radyasyonun etkisi ile g=2.0026 ile karakterize
edilen kararl serbest radikal tiirlerini indiikledigini gostermistir.

Anahtar Kelimeler: EPR; Nanopartikiil; Boyut Dagilimi
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Bitkiler dogal kaynaklar olup, insan sagligi i¢in cesitli tibbi amagclarla kullanilmaktadir. Bu
baglamda, bitkilerin antimikrobiyal, antioksidan ve fenolik bilesikler acisindan potansiyeli
izerine yapilan aragtirmalar son derece 6nemlidir. Bu ¢caligmada kullandigimiz bitki materyalini
iceren Leguminosea (Fabaceae), ¢igekli bitkilerin en biiyiik 3. familyas1 olup yaklagik 730 cins
ve yaklasik 19,400 tiirle temsil edilir. Fabaceae familyasina ait bitkiler, bakteriyel ve fungal
hastaliklarinin tedavisinde yaygin olarak kullanilmaktadir. Bu ailenin iiyeleri genellikle ¢ok
cesitli biyolojik aktiviteye sahip tanen, flavonoid ve terpenler gibi ¢cok sayida kimyasal olarak
aktif bilesen icerir. Onobrychis (Korunga), diinyanin kuzey 1liman bolgelerinde yaygin olarak
yayilim gdstermekte olup, Dogu Akdeniz ve Bati Asya, dzellikle iran ve Tiirkiye bu tiiriin
cesitlilik merkezi olarak kabul edilmektedir. Onobrychis bitkisi, antimikrobiyal, antioksidan ve
idrar soktiirticii 6zelliklere sahip olup sindirim sistemi sagligin1 destekleyebilir, kemik sagliginm
giiclendirebilir, bagisiklik sistemi fonksiyonlarimi artirabilir ve cilt ile sa¢ sagligim
tyilestirebilir. Onobrychis silvanensis, yapisal ve morfolojik 6zellikleri, yapraklari, ¢igekleri ve
tohumlari incelenerek tanimlanmigtir. Bu bitki, yaygin olarak otlaklarda ve ¢ayirlarda yetisir ve
genellikle hayvanlar i¢in yem olarak kullanilir. Tiirkiye'ye 6zgii endemik bir bitki olan
Onobrychis silvanensis Diyarbakir’in Silvan bolgesinden (Tiirkiye'nin glineydogusu) toplanmis
ve Dicle Universitesi Bilimsel Herbaryumunda (DUF) muhafaza edilmektedir. Bu calisamda
ilk kez O. silvanensis sp. nov. (Fabaceae) tiirlinlin biyoaktif igeriginin belirlenmesi,
antimikrobiyal ve antioksidan incelemeleri yapilmistir. Oncelikle bitki materyalinden 50 gr
alinarak toz haline getirilmis ve 250 ml etanol ile 8 saat manyetik 1sitict ve karistiricida
karistirilip filtre kagidinda siiziilmiistiir. Toplamda 3 kere ayn1 islem uygulanmistir. Bitkinin
fenolik bilesiklerinin kompozisyonunu belirlemek i¢cin 53 fitokimyasalin niceliksel
degerlendirmesi kiitle spektrometresi LC-ESI-MS/MS ile LabSolutions yazilimi (Shimadzu)
kullanilarak belirlendi. Bitki ekstraktinin antioksidan aktivitenin belirlenmesi i¢in bir
spektrofotometrik yontem olan DPPH yo6ntemi ile serbest radikal siipiiriiciilerin indirgenmesi
metodu kullanildi. Bu sayede ekstraktlarin DPPH serbest radikallerini siipiirme kabiliyeti
incelendi. Yine bir spektrofotometrik yontem olan CUPRAC metodu ile bakir(IT)-neokuproin
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reaktifi kullanilarak polifenolik bilesiklerin antioksidan kapasiteleri belirlendi. Bu yontemde,
antioksidan bilesikler varhiginda Cu(II)-neokuproin kompleksinin renkli Cu(l)-Nc Gelatina
indirgenmesi ve bu Gelatin maksimum 15181 sogurdugu 450 nm'de absorbans degerlerinin
Ol¢iilmesi esas alinir. CUPRAC yontemi, baslangicta gida maddelerinde bulunan polifenollerin,
C ve E vitamini gibi antioksidanlarin tayininde kullanilmistir. O. silvanensis'in antimikrobiyal
aktivitesi ilizerine yapilan arastirmalar, bitkinin geleneksel tipta potansiyel bir rol
oynayabilecegini gdstermektedir. Minimum inhibisyon konsantrasyon (MIK)’leri 96 kuyulu
plaklar kullanilarak mikrodiliisyon yontemi ile belirlenmistir. Bu kuyucuklara bakteri i¢in
Mueller Hinton Broth, C albicans mantari i¢in ise Roswell Park Memorial Institute(RPMI) sivi
besiyeri (hiicre kiiltiiriinde kullanilan ¢ogaltma ortami) eklenmistir. Besi yeri ve 0,5
McFarland’a gore hazirlanmis ve ayarlanmig mikroorganizmalar1 i¢eren mikroplakalara O.
silvanensis Oziitii eklenmis olup her seferinde 100uL alinarak bir sonraki kuyucuga
aktarilmistir. 37 oC’de 24 saat inkiibe edilmistir. Inkiibasyon sonrasi iireme olmayan en diisiik
MIK degeri olarak belirlenmistir O. silvanensis’den elde edilen etanol ekstraktlarinin
antimikrobiyal aktivitesinin belirlenmesi igin minimal inhibitdr konsantrasyon (MIiK)
mikrodiliisyon yontemi ile belirlendi. Bitki ekstraktinin fenolik iceriginde en yiiksek oranda
bulunan major bilesen olarak rutin fenoligi 15,404 mg/g olarak tespit edilmistir. Bu bilesen
yiiksek oranda antimikrobiyal ve antioksidan aktivite gosterdigi bilinmektedir. Bu kapsamda
calisilan bitkinin etanolik ekstraktlarinin Staphylococcus aureus ATCC 29213 Streptococcus
pyogenes ATCC 19615 gibi gram pozitif bakterilere ve Escherichia coli ATCC 25922,
Pseudomonas aurogenes ATCC 9027 gibi gram negatif bakterilere kars1 ve Candida albicans
ATCC 10231 mantarina kars1 yiiksek oranda antimikrobiyal aktivite sergiledigi belirlenmistir.
S. aureus karst MIK degeri 0,39 mg/mL, S. pyogenes karst 0,39 mg/mL, E. coli i¢in 0,39
mg/mL, P. Aurogenes i¢in 100 mg/mL ve C. albicans mantarina kars1 6,25 mg/mL tespit
edilmistir. Bu sonugclar literatiirdeki bulgular ile karsilastirilmis olup sonuclar rapor edilmistir.
Yine O. silvanensis 0ziitii ile yapilan antioksidan etki incelendiginde DPPH radikal giderim
aktivitesi 1 mg/mL konsantrasyonda %88,99 +0,373 olarak tespit edilmistir. CUPRAC
metodunda ise 1 mg/mL konsantrasyonda 19,59 +0,167 mg TE/g olarak tespit edilmistir. Bu
calismanin bazi siirliliklar1 da mevcuttur. Ornegin, sadece bir bdlgeden toplanan 6rnekler
izerinde yapilan ¢aligmalarin sonuglar1 genellestirme agisindan sinirh olabilir. Ayrica, bitkinin
diger bilesenleri ve etkilesimleri lizerine daha derinlemesine ¢alismalar gerekmektedir. Sonug
olarak, O. silvanensis ekstrakti potansiyel tibbi uygulamalar i¢in 6ne ¢ikmaktadir. Bu bitki,
antimikrobiyal ve antioksidan aktiviteleri ile dikkat ¢ekerken, fenolik bilesikler agisindan da
zengindir. Gelecekteki arastirmalar, bu bitkinin saglik iizerindeki etkilerini daha 1iyi
anlamamiza ve farmasotik ve tibbi alanlarda kullanimini degerlendirmemize yardimci
olacaktir.

Anahtar Kelimeler: Fabaceae, Onobrcyhis silvanensis, antimikrobiyal, antioksidan

ABSTRACT

Plants are natural resources and have been used for various medicinal purposes throughout
history. In this context, research on the potential of plants in terms of antimicrobial, antioxidant,
and phenolic compounds is highly significant. The Leguminosea (Fabaceae) family, which
includes the plant material used in this study, represents one of the largest families of flowering
plants with approximately 730 genera and about 19,400 species. Plants belonging to the
Fabaceae family are commonly used in the treatment of bacterial and fungal diseases. Members
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of this family typically contain a wide range of chemically active compounds such as tannins,
flavonoids, and terpenes, which exhibit diverse biological activities. Onobrychis (Sainfoin),
widely distributed in the temperate regions of the world, is particularly diverse in the Eastern
Mediterranean and Western Asia, with Iran and Turkey considered as the centers of diversity
for this species. Onobrychis plant is known to possess antimicrobial, antioxidant, and diuretic
properties, and it may support digestive system health, strengthen bone health, enhance immune
system functions, and improve skin and hair health. Onobrychis silvanensis has been
taxonomically described based on its structural and morphological characteristics, including
leaves, flowers, and seeds. This plant typically grows in pastures and meadows and is
commonly used as fodder for animals. O. silvanensis, an endemic plant species to Turkey, has
been collected from the Silvan region of Diyarbakir (southeastern Turkey) and is preserved in
the Scientific Herbarium of Dicle University (DUF). In this study, for the first time, the
bioactive content of O. silvanensis sp. nov. (Fabaceae) species was determined, and
antimicrobial and antioxidant investigations were conducted. Initially, 50 g of plant material
was powdered and extracted with 250 mL of ethanol using a magnetic stirrer for 8 hours. This
process was repeated three times. The quantitative evaluation of the phenolic compounds in the
plant extract was determined using mass spectrometry LC-ESI-MS/MS with LabSolutions
software (Shimadzu). The antioxidant activity of the plant extract was determined using the
DPPH method, a spectrophotometric method for measuring the reduction of free radicals by
antioxidants. The ability of the extracts to scavenge DPPH free radicals was examined.
Similarly, the CUPRAC method, another spectrophotometric method, was used to determine
the antioxidant capacities of polyphenolic compounds using the copper(ll)-neocuproine
reagent. This method is based on the reduction of the Cu(ll)-neocuproine complex to the
colored Cu(l)-Nc chelate, which absorbs light at 450 nm. The antimicrobial activity of O.
silvanensis was investigated, and the minimum inhibitory concentrations (MICs) were
determined using the microdilution method. The MIC values were determined as follows: 0.39
mg/mL against Staphylococcus aureus ATCC 29213 and Streptococcus pyogenes ATCC
19615, 0.39 mg/mL against Escherichia coli ATCC 25922, 100 mg/mL against Pseudomonas
aeruginosa ATCC 9027, and 6.25 mg/mL against Candida albicans ATCC 10231. Rutin was
identified as the major compound with the highest content of phenolic compounds in the plant
extract, measured at 15,404 mg/g. This compound is known to exhibit high antimicrobial and
antioxidant activities. The results of this study were compared with findings from the literature,
and the limitations of the study were discussed. In conclusion, the extract of O. silvanensis
shows potential for medicinal applications. This plant stands out for its antimicrobial and
antioxidant activities and is rich in phenolic compounds. Future research will further our
understanding of the health effects of this plant and evaluate its use in pharmaceutical and
medical fields.

Keywords: Fabaceae, Onobrcyhis silvanensis, antimicrobial, antioxidant
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Tarihin eski zamanlarindan beri siiregelen madencilik faaliyetleri dogay1 ve canlilart birgok
anlamda etkilemistir. Yeraltinda olusan cevherin yeryiiziine ¢ikarilmasi asamasinda en 6nemli
cevre sorunlari1 su, toprak ve hava kirliligi ve bunu sonucunda biitiin canlilarin yasamini
olumsuz etkilemesidir. Bu sebepten, madencilik sektoriinde elde edilecek ekonomik gelisme,
ortaya cikacak ¢evre sorunlariyla bir biitiin olarak degerlendirilmelidir. Bu da maden sahasinin
verimi ile alakalidir. Madencilik faaliyeti kabaca yeraltinda dogal olarak olugsmus degerli
mineral i¢eren kayacin aranmasi bulunmasi ve kazilip ¢ikarilmasi islemidir. Kazilip ¢ikarilmast
konusunda iki temel yontem vardir. Kiymetli kayacin tizerindeki tiim degersiz kayaclarin
styirilip kaldirilmasi iglemine yiizey madenciligi ya da agik isletme madenciligi denilmektedir.
Derindeki kiymetli kayaca ulasmak icin {lizerindeki degersiz kayaclar1 siyirip kaldirmadan
tiineller, kuyular ve galeriler ile madene ulasip onu kazip yiizeye tasima islemine de yeralti
maden isletme yontemi denilmektedir. Yeralti isletme yontemine gore, yeriistii maden isletme
yontemi daha fazla gozlenebilir ¢evresel etki yaratmaktadir. Acik isletme yonteminde kiymetli
kayaca ulagmak adina kazilan iist tabaka ve yan kayalar maden isletme alanlarinda biiytik
hacimlerde malzemelerin birikimine yol agmaktadir. Buradan da maden sahalarinin ¢evreye
olan etkilerini incelemek miimkiin hale gelmektedir. Maden sahalarinin cevre iizerinde
biraktig1 etkiyi ve kapladigi alan1 incelemek adina Cografi Bilgi Sistemi alaninda oldukga genis
bir yelpazeye sahip olan uydu goriintiileri yardimiyla var olan maden sahalarinin incelenmesi
miimkiin kilinmistir. Ancak maden isletmelerinin uydu teknikleri ile incelenmesi i¢in agik
isletmeye sahip olmas1 gerekmektedir.

Bu ¢alismada, Diyarbakir firmalari tarafindan isletilmekte olan ve Tiirkiye dogal tas ihracatinin
en Onemli isimlerinden biri olan Adiyaman Emperador mermer ocak alanlar1 ¢alisma alan
olarak se¢ilmistir. Cografi Bilgi Sistemi veri tabani sistemlerinden biri olan ArcGIS programi
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kullanilarak bahsedilen mermer ocaklarinin uydu goriintiilerinin program iizerinden islenip var
olan bolgede ocak ve pasa alan miktarlarinin belirlenmesi saglanmistir. Bu islem, farkl
yillardaki uydu goriintiilerinin islenip sayisal hale getirilmesi ile ocak alaninin yillar i¢erisinde
cevre lizerindeki etkisini inceleme firsatt sunmustur. Boylece maden sahasinin ¢aligsma yapilan
alandaki bolgeye etkisi ve sonucunda maden sahasindan elde edilen verim ortaya konulmustur.
Calismanin iginden ¢ikan tez kapsaminda ise mermer ocaklarinin yanina metalik madenler,
komiir madenleri ve endiistriyel madenler de eklenecektir. Bu ¢alisma ile son yillarda 6nemli
tartismak konularindan biri olan madencilik faaliyetlerinin ¢evresel etkileri konusunda 6nemli
bir veri seti olusturulacak ve sunulacaktir.

Anahtar Kelimeler: Cografi Bilgi Sistemi; Uydu Fotografi; Maden Ocagi,; Cevresel Etki

ABSTRACT

Mining activities that have been going on since ancient times have affected nature and life in
many ways. The most important environmental problems during mining activities are water,
soil, and air pollution. For this reason, the economic development achieved in the mining
industry should be evaluated as a whole with the environmental effects that will arise. This is
related to the efficiency of the mining area. Mining activity is the process of searching for,
finding, and extracting naturally occurring rocks containing valuable minerals underground.
There are two fundamental methods of mining. The process of stripping and removing all the
worthless rocks (overburden) above the precious rock (ore) is called surface mining or open pit
mining. The process of reaching the mine through tunnels, wells, and galleries, excavating it,
and carrying it to the surface without stripping and removing the valuable rocks deep down is
called underground mining method. Compared to the underground mining method, the surface
mining method creates more observable environmental impacts. In the open pit method, the
upper layer and side rocks excavated to reach the valuable rock lead to the accumulation of
large volumes of materials in the mining areas. The overburden excavation to reach the target
ore causes the accumulation of large volumes of useless materials in mining operation areas.
Hence, by calculating the ratio of these waste materials to valuable ore, we can have an idea of
the effects of mining sites on the environment. To examine the impact of mining sites on the
environment and the area they cover, it has been made possible to examine existing mining sites
with the help of satellite images, which have a wide range in the field of Geographic Information
Systems. However, mining operations must have an open pit to be examined with satellite
techniques.

In this study, Adiyaman Emperador marble quarry areas, operated by Diyarbakir companies
and one of the most important production points in Turkey's natural stone exports, were selected
as the study area. By using the ArcGIS program, one of the Geographic Information System
database systems, the satellite images of the marble quarries mentioned were processed through
the program and the amount of quarry and waste area in the existing region was determined.
This process provided the opportunity to examine the impact of the quarry area on the
environment over the years by processing and digitizing satellite images from different years.
Thus, the effect of the mining area on the area where the study was carried out and the resulting
efficiency obtained from the mining area were revealed. Within the scope of the thesis resulting
from the study, metallic mines, coal mines, and industrial mines will be added to the marble
quarries. With this study, an important data set will be created and presented on the
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environmental effects of mining activities, which has been one of the important topics of
discussion in recent years.

Keywords: Geographic information system; Satellite Photography; mining quarry;
Environmental Impact
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ABSTRACT

The need for energy increasing each day, due to acceleration of industrialization, the
diversification of machines and vehicles in use, and the increase in population. The negative
effects of traditional energy production and consumption technologies in use, on natural
resources and the environment have led to the need to benefit from more environmentally
friendly, clean and economical methods in energy production and consumption. As a result of
this, studies on the determination and implementation of policies for the use of renewable
energy sources with close to zero carbon emissions in energy production have accelerated..
Wind energy, which is one of the renewable energy sources, is more practical and economical
than other power sources because it does not require high technology, does not have
transportation problems and is clean in terms of environmental effects.

Wind turbine is a system that converts the kinetic energy in the wind into electrical energy. A
wind turbine generally consists of a tower, generator, speed converters (gearbox), electrical-
electronic elements and propeller. The kinetic energy of the wind turns into mechanical energy
in the propeller. The rotational movement of the rotor shaft is accelerated and transferred to the
generator in the body. Electrical energy obtained from the generator is stored through batteries
or delivered directly to receivers. In turbine installation, the investor must analyze the system
he needs in detail by examining the economic, technical, social and environmental factors with
a certain technical-economic approach. As a result of this analysis, it is expected that the most
suitable wind energy conversion system for the site will be selected.

For the assembly of the wind turbine, it is necessary to make special organizations and plans
for the transportation of the long and heavy equipment that makes up the wind turbine to the
site. Planning includes conducting a route survey before transportation, transportation of
Nacelle, Drive Train, Hub and towers and planning the transportation of the wings. There are
specific safety rules in the wind turbine assembly industry. It is not recommended to install a
rotor when the weather is charged and lightning or if the wind speed is above 6 m/h. Each
turbine part has individual attachment points and lifting instructions for lifting. Torque values
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are available according to the bolt diameter and quality of each equipment connected to each
other. Information such as which element tightened each bolt, to what Nm value, and which
tool was used to tighten it, must be recorded.

Methods used to determine wind energy potential include technologies such as NWP
(Numerical Weather Forecast), GIS (Geographic Information System), SODAR (Sonic
Detection and Ranging), LIDAR (Light Detection and Ranging). Through the data obtained
from these images, wind energy potential can be determined in detail and its economic return
can be calculated.

Turkiye has a very productive location and great potential in terms wind energy potential, due
to its geographical location, land formation and being surrounded by seas on three sides. Wind
energy potential is calculated by determining the wind speed and the availability of suitable
areas for wind turbines in that region, and this calculation is carried out by observing and
analyzing meteorological data and using statistical models. The General Directorate of
Meteorology carries out wind measurements and other meteorological measurements in order
to determine the wind energy potential in Turkiye. Turkiye Wind Energy Atlas (REPA) was
created by the Electrical Power Resources Survey and Development Administration (EIE) in
order to determine the characteristics and distribution of Turkiye's wind resources. According
to the REPA data, it has been accepted that wind power plants with a power of 5 MW per square
kilometer can be established in usable areas with an altitude of 50 meters above ground level
and annual average wind speeds above 7.5 m/h, and total capacity of the wind power plants that
can be established in Turkiye was determined to be 47,849.44 MW. According to REPA, wind
energy intensity in Turkiye was measured to be highest in the Marmara region, Aegean region,
especially the Northern Aegean region, and lowest in the Black Sea and Eastern Anatolia
regions.

According to the 2024 JANUARY installed capacity report of Turkiye Electricity Transmission
Inc. as of January 2024, there are 365 Wind Energy Power Plants installed, and the installed
wind energy power is 11,803 MW. In the same report, it is stated that 3,996,323.38 MWh of
the 29,232,677.704 MWHh energy produced in Turkiye in January 2024 was produced from wind
energy.

Keywords: Renewable Energy Sources; Wind Power; Wind Energy Potential In Turkey; Wind
Turbine Installation Parameters
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Kompozit malzemeler, geleneksel malzemelere gore bircok avantajli 6zelliklerinden dolay1
uzay, havacilik, otomotiv vb. uygulama alanlarinda yaygin bir sekilde kullanilmaktadirlar.
Kompozit malzeme iiretilmesinin amaci daha az enerji tiikketen, ¢gekme mukavemeti yiiksek,
darbelere kars1 dayanikli, neme ve kimyasal maddelere kars1 direng gosteren, uzun Omiirl,
hafif, dayanikli, ekonomik vb. 6zeliklere sahip performansi yiiksek malzemeler liretmektir.
Kompozit malzemelerin, kullanim alanlarina bagli olarak, daha iyi performans gosterilmesi
istenmektedir. Bu anlamda kompozit malzemelerin mekanik 6zelliklerinin 1iyilestirilmesi
amaciyla nanopartikiiller kullanilarak gelistirilmektedir. Nanokompozitler, bir matris igerisinde
nanometre biiyiikliigiinde pargaciklarin dagilmasi ile elde edilen malzemelerdir. Yaygin
kullanilan kil, grafen, karbon nano tiipler, bor bilesikleri vb. nano parcaciklar olarak
caligmalarda karsimiza c¢ikmaktadirlar. Nano parcaciklar, mekanik ozelliklerde, elektriksel
iletkenliginde, yangina kars1 dayanimi artirmada, termal stabilitede, kimyasal dayanimda, optik
keskinlik vb. 6zelliklerde kompozit malzemeye, iyilesmeler saglamaktadirlar. Boylece yiiksek
performansli nanokompozit malzemeler elde edilerek, kullanim alanlarindaki ¢evresel sartlara
gore daha 1y1 bir davranis sergilemesi beklenilmektedir. Ancak baz1 ¢evresel kosullarin hem
kompozit malzemelerin hem de nanokompozitlerin mekanik o6zellikleri iizerindeki etkisi
uygulama alanlarinda ve literatiir ¢alismalarindan da goriilmektedir. Bu ¢evresel sartlardan
biride radyasyon ortami olup, gama radyasyonunu igerisinde barindiran ve etkisi son
donemlerde onemli bir alani olusturmaktadir. Hafif yapilar1 ve olaganiistii performanslari
nedeniyle havacilik ve uzay endiistrisinde yaygin olarak epoksi matrisli kompozitler
kullanilmaktadir. Uzay ortamlarindaki malzemeler yiiksek enerjili gama radyasyonuna maruz
kalmaktadirlar. Bu durumu incelemek 6nemli bir alan1 olusturmaktadir. Fizikte radyasyon,
enerjinin uzaydan veya fiziksel bir ortamdan dalgalar veya parcaciklar seklinde yayilmasidir ve
elektromanyetik ve pargacik radyasyonu olmak iizere ikiye ayrilmaktadir. Elektromanyetik
radyasyon, elektromanyetik alan tarafindan tasinan bir enerjidir ve radyo dalgalarindan gama
1sinlara kadar gesitli dalga boylarinda olabilmektedir. Radyasyonun etkileri incelendiginde
maruz kalman doz miktarina ve enerjiye bagli oldugu goriilmekterdir. Yiiksek dozdaki
radyasyon miktar1 hiicrelere ciddi zarar verebilmektedir.
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Bir nanokompozit malzeme radyasyona maruz kaldiginda, 6zellikle belli bir bolgedeki enerji
birikimleri etkileri ve cesitli serbest radikal tiirlerinin yaratilmasiyla kimyasal baglarin
kirilmasina neden olmaktadir. Bu serbest radikaller, ¢evredeki elementlerle daha fazla
reaksiyona girerek malzemelerin Ozelliklerini degistiren bozunma ve ¢apraz baglanmanin
gelismesine neden olmaktadir. Polimerin bozunmasi, zincir boliinmesi ve serbest radikallerin
iretiminin aracilik ettigi makromolekiiler bir reaksiyon olarak kabul edilirken, polimerin ¢apraz
baglanmasi, ti¢ boyutlu yapilarin olusturulmasini igeren ve malzemelerin 6zelliklerinde 6nemli
degisikliklere neden olan ana zincir serbest radikal reaksiyonu ile ger¢eklesmektedir. Sonug
olarak, polimer tarafindan radyasyon enerjisi emiliminin neden oldugu fiziksel ve kimyasal
etkilerin incelenmesi gerekmektedir.

Gama radyasyonu, radyoaktif maddeler tarafindan iiretilen, yiiksek diizeyde enerjiye ve ¢ok
kisa dalga boylarina sahip elektromanyetik radyasyondur. Gama radyasyonunun genis bir
uygulama alani vardir. Gama 1sinlamasi, nanokompozit malzemelerin kimyasal ve fiziksel
ozelliklerini degistirmek i¢in kullanilan bir tekniktir. Malzemelerin, gama radyasyonuna
yiiksek oranda maruz kalmasi, malzemelerin hiicre yapisinda dogrudan etkilere ve hasara neden
olabilmektedir. Bu durumun; kompozitlerin mikroyapisal degisiklikleri, termo-mekanik ve
mekanik Ozellikleri iizerindeki etkilerini belirlemek agisindan 6nemlidir. Bu etki alaninin
belirlemek i¢in bir¢ok test yontemleri malzemenin hem radyasyona maruz kalmadan hem da
radyasyona maruz kaldiktan sonra uygulanmaktadir. Elde edilen sonuglar, degisiklikleri
karsilastirmak ag¢isindan ve uygulama alanlarinda iyilestirmeler agisindan onemlidir. Bu
anlamda kompozit malzemelerin ve nanokompozit malzemelerin radyasyona maruz kalma
stiresi, uygulanan enerji dozlar1 bahsedilen degisiklikler agisindan etkilidir. Daha O6nceki
caligmalarda bazi metal tozlari, grafen, bor karbiir, kil vb. kullanilarak iiretilen polimer
nanokompozitler {iizerinde radyasyon etkileri incelenmistir. Bu etkileri derlemek ve
karsilastirmak 6nemlidir.

Bu ¢alismada, gama radyasyonu arastirilmis ve kompozitler lizerindeki etkileri ile yapilan
caligmalarla ortaya konulmustur. En fazla kullanilan nanokompozitler ve nano partikiiller
aragtirtlmistir. Bu nanokompozitlerin radyasyon ortamina maruz birakilma siiresi ve maruz
birakilma dozu incelenmistir. Maruz kalma siiresi ve dozu arasindaki iliski birgok caligsma ile
arastirtlmistir. En 6nemlisi radyasyona maruz birakilan nanokompozitlerin mekanik 6zellikleri
tizerindeki olumlu ve olumsuz ozellikleri irdelenmistir. Yapilan arastirma ile elde edilen
sonuglar tablolar hallinde karsilastirilmali olarak ¢alismada verilmistir. Tiim bu arastirmalar
literatiirde son gilincel caligmalar g6z Oniine alinarak gerceklestirilmistir. Yapilan
aragtirmalarda, grafen nano partikiil kullanilmasinda gama 1sinlamasindan biiylik 6l¢iide
etkilendigini, grafen oksit katkili modifiye epoksi recinelerin 1sinlama direncini arttirmada
grafen nanomalzemelerinin 6dnemli roliinii vurgulamaktadir. Yine gama radyasyonuna maruz
kalan magnezyum oksit (Nano MgO) nanopartikiillerinin de etkilenme siireglerinde
partikiillerin agirlik yiizdeleri etkilenme miktarmi belirledigi goriilmektedir. Gama
1sinlamasimin kil nanokompozitleri {izerinde de benzer sekilde radyasyona maruz kalma
stiresinin ve dozunun mekanik ozellikleri etkiledigi goriilmektedir. Yine ultra yiiksek molekiiler
agirlikli polietilen ve karbon nanotiiplerden elde edilen nanokompozitlerin, gama 1sinina
maruz birakilmasinda termal ve mekanik 6zelliklerin etkilendigi tespit edilmistir. Isinlamani,
saf ultra yiiksek molekiiler agirlikli polietilenin dayanikliliginda ve termal stabilitede etkili
oldugu tespit edilmistir. Mekanik testler ile young modiilii, tokluk degerlerinde degisiklikler
oldugu goriilmektedir. Dolayisiyla uygulanan doz miktar1 ve siiresinin bu degerler iizerinde
etkisi deneysel olarak arastirilmaktadir.
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Sonug¢ olarak, polimer tarafindan radyasyon enerjisi emiliminin neden oldugu fiziksel ve
kimyasal etkilerin incelenmesi gerekmektedir. Bu amacla bu ¢alismada fakh
nanokompozitlerin gama radyasyonu altindaki etkileri arastirilmistir ve daha onceki ¢alismalar
incelenmis, karsilagtirilmalart yapilmistir. Yapilan bu ¢alismanin bu alanda arastirma yapacak
arastirmacilar i¢in bir kaynak olusturmasi hedeflenmistir.

Anahtar Kelimeler: Kompozit; Nanokompozit; Cevresel sartlar, Gama radyasyonu; Mekanik
ozellikler; Radyasyon direnci.

ABSTRACT

Composite materials are widely used in application areas such as space, aviation, automotive,
etc. due to their many advantageous properties compared to traditional materials. The purpose
of producing composite materials is to produce high performance materials with less energy
consumption, high tensile strength, impact resistance, resistance to moisture and chemical
substances, long life, light weight, durable, economical, etc. properties. Depending on the usage
areas of composite materials, better performance is desired. In this sense, composite materials
are developed using nanoparticles in order to improve the mechanical properties of composite
materials. Nanocomposites are materials obtained by dispersing nanometre-sized particles in a
matrix. Commonly used clay, graphene, carbon nanotubes, boron compounds, etc. appear in
studies as nanoparticles. Nanoparticles, mechanical properties, electrical conductivity, fire
resistance, thermal stability, chemical resistance, chemical resistance, optical sharpness, etc.
They provide improvements to the composite material in properties. Thus, high performance
nanocomposite materials are obtained and are expected to exhibit a better behaviour according
to the environmental conditions in their usage areas. However, the effect of some environmental
conditions on the mechanical properties of both composite materials and nanocomposites is
also seen in application areas and literature studies.

One of these environmental conditions is the radiation environment, which contains gamma
radiation and its effect has recently become an important area. Epoxy matrix composites are
widely used in the aviation and space industry due to their lightweight structure and outstanding
performance. Materials in space environments are exposed to high energy gamma radiation.
Examining this situation constitutes an important area. In physics, radiation is the spread of
energy from space or a physical medium in the form of waves or particles and is divided into
two: electromagnetic and particle radiation. Electromagnetic radiation is energy carried by an
electromagnetic field and can be in various wavelengths, from radio waves to gamma rays.
When the effects of radiation are examined, it is seen that it depends on the amount of dose and
energy exposed. High doses of radiation can cause serious damage to cells.

When a nanocomposite material is exposed to radiation, it causes chemical bonds to be broken,
especially by the effects of energy accumulation in a certain region and the creation of various
types of free radicals. These free radicals further react with the elements in the environment,
causing degradation and cross-linking that change the properties of materials. While the
degradation of the polymer is considered a macromolecular reaction mediated by chain scission
and the production of free radicals, the cross-linking of the polymer occurs by the main chain
free radical reaction, which involves the formation of three-dimensional structures and causes
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significant changes in the properties of materials. Consequently, the physical and chemical
effects caused by radiation energy absorption by the polymer need to be examined.

Gamma radiation is electromagnetic radiation with high levels of energy and very short
wavelengths produced by radioactive materials. Gamma radiation has a wide range of
applications. Gamma irradiation is a technique used to modify the chemical and physical
properties of nanocomposite materials. High exposure of materials to gamma radiation can
cause direct effects and damage to the cell structure of the materials. It is important to determine
the effects of this situation on microstructural changes, thermo-mechanical and mechanical
properties of composites. In order to determine this effect area, many test methods are applied
both before and after the material is exposed to radiation. The results obtained are important in
terms of comparing changes and improvements in application areas. In this sense, the radiation
exposure time of composite materials and nanocomposite materials, applied energy doses are
effective in terms of the mentioned changes. In previous studies, radiation effects on polymer
nanocomposites produced using some metal powders, graphene, boron carbide, clay, etc. have
been investigated. It is important to compile and compare these effects.

In this study, gamma radiation was investigated and its effects on composites were revealed
through studies. The most commonly used nanocomposites and nanoparticles were
investigated. The exposure time and exposure dose of these nanocomposites to the radiation
environment were examined. The relationship between exposure time and dose has been
investigated in many studies. Most importantly, the positive and negative aspects of the
mechanical properties of nanocomposites exposed to radiation were examined. The results
obtained from the research are presented comparatively in the form of tables in the study. All
these studies were carried out taking into account the latest studies in the literature. Studies have
shown that the use of graphene nanoparticles is greatly affected by gamma irradiation and
emphasizes the important role of graphene nanomaterials in increasing the irradiation resistance
of graphene oxide-doped modified epoxy resins. It is also seen that magnesium oxide (Nano
MgO) nanoparticles exposed to gamma radiation are affected by the weight percentages of the
particles during the exposure process. It is observed that gamma irradiation on clay
nanocomposites similarly affects the mechanical properties of the radiation exposure time and
dose. It has also been determined that the thermal and mechanical properties of nanocomposites
obtained from ultra-high molecular weight polyethylene and carbon nanotubes are affected
when exposed to gamma rays. Irradiation has been found to be effective in the durability and
thermal stability of pure ultra-high molecular weight polyethylene. With mechanical tests, it is
seen that there are changes in Young's modulus and toughness values. Therefore, the effect of
the applied dose amount and duration on these values is being investigated experimentally.

Consequently, the physical and chemical effects caused by radiation energy absorption by the
polymer need to be examined. For this purpose, in this study, the effects of different
nanocomposites under gamma radiation were investigated and previous studies were examined
and compared. The aim of this study is to create a resource for researchers who will conduct
research in this field.

Keywords: Composite; Nanocomposite; Environmental conditions; Gamma radiation;
Mechanical properties; Radiation resistance
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oz

Telliir, sembolii Te ve atom numarasi 52 olan kimyasal bir element olarak periyodik tabloda
yerini almaktadir. Eser miktarda bulunan, glimiis-beyaz bir metaloid olan telliir, kimyasal
olarak selenyum ve kiikiirt ile baglantilidir ve bu li¢ element de yani periyodik dizgede, altinci
kiimedeki oksijen, kiikiirt, selenyum, telliir, polonyum elementlerinin ortak ad1 olan kalkojenler
olarak bilinirler. Yerkabugu icinde platin gibi nadir olan telliiriin Diinya'nin sicak bulutsu
olusumu sirasinda bir gaz olarak uzaya kaybolmasina neden olan ugucu bir hidrit olusumundan
kaynaklanabilecegi diisiiniilmektedir [1].

Glines enerjisi Uretiminde kullanilan CdTe PV modiillerinin hammaddesi olan telliiriin tayini
icin iki farkli analiz yonteminin incelendigi ve karsilastirildigr bir ¢calismay1 6zetlemektedir.
CdTe'nin nadir bulunan bir element olmasi, uzun vadede CdTe PV modiillerinin tretimini
etkileyebilecegi endiselerini giindeme getiriyor. Calisma, telliir tayini i¢in Dowex ve XAD
sistemlerinin 6zelliklerini ve analiz verimliliklerini detayli olarak karsilastirtyor. Sonuglar, iki
sistemin de avantajlarin1 ve dezavantajlarini ortaya koyarak, telliir tayini i¢in etkili yontemlerin
gelistirilmesine ve gelecekteki arastirmalara 151k tutabilecek 6nemli bulgular sunmaktadir [2].

Nanoteknoloji; fizik, kimya, biyoloji, elektronik, malzeme, uzay, endiistri ve mekanik gibi
bircok alanda kullanilan disiplinler arasi bir bilimdir. Nanopartikiil teknolojisiyle ilgili ilk
caligmalar 19. yy’da baslamistir. Faraday monodispers altin kolloid hazirlayan ilk bilim adanu
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olmustur. Son 20 yilda, 6zellikler 1-20 nm aras1 ¢alismalar hiz kazanarak, disiplinler arasi
alanda fark yaratmistir [3]. Bu c¢alisma, SQT-FAAS ile birlikte SPME icin OAMNP'leri
adsorban olarak kullanarak telliir belirlenmesi igin gilivenilir bir yontem gelistirdi. Manyetit
nanopartikiillerinin degistirilebilir 6zellikleri, yliksek konsantrasyon performansi saglamak i¢in
yuksek ylizey alanma sahip bir adsorban iiretmede kullanildi. Tiim sistem parametreleri
optimize edildi ve gelistirilen analitik yontemin performansit degerlendirildi. LOD
karsilastirmasimma dayanarak, OAMNP-SPME-SQT-FAAS sistemi, yalnizca 6zel kesilmis
kuvars tiip ve SPME gibi basit bir kombinasyonla geleneksel FAAS'a kiyasla belirleme
giiclinde %19 'liik bir gelisme sagladi.

YONTEM ve ANALiZ BASAMAKLARI
1. pH ve Tampon Cozelti Hacminin Etkisi

Calismalarda pH''n optimal seviyesinde olmast Onemlidir, ¢linkii bu kaplanmis
nanopartikiillerin analit ile etkilesimini etkiler. Bu nedenle, pH 3.0, 4.0, 5.0, 6.5, 9.0 ve 10.0
olan tampon ¢ozeltileriyle ¢alisildi. Optimum pH'in yani sira, absorbans {izerindeki etkisini
gormek i¢in farkli miktarlarda tampon ¢ozeltisi de incelendi. Bu kapsamda, 0,50, 1,0, 1,5 ve
2,0 mL'lik tampon ¢ozeltileri denenmistir. Numune ¢6zeltisinin pH'1, hedef metal iyonlarinin
¢Oziiniirliiklerini (sudaki) ve adsorpsiyon yeteneklerini etkiler Yiiksek adsorpsiyon verimi elde
etmek icin 3,0 - 10 araliginda uygun tampon ¢ozeltileri kullanilarak pH optimizasyonu yapildu.

2. Nanopartikiil Miktarinin Etkisi

Yag asitleriyle kaplanmis nanopartikiillerin, uygun bir yilizey olusturarak ekstraksiyon
verimliligini artirma amaci tasir. Bu, daha yiiksek bir adsorpsiyon performansi saglar. 12.5,
25.0, 50.0, 75.0, 100, 125 ve 150 mg ile calisildu.

Nanopartikiil optimizasyonunun miktar1 asir1 sorbent tiiketimini onledigi i¢in 6nemli bir
parametredir. Ayrica ¢ozeltideki daha yiiksek adsorban miktarlari, pargaciklarin toplanmasina
ve nanopartikiillerin aktif taraflarinin azalmasina neden olabilir ve bu da adsorpsiyon
verimliligi lizerinde azaltici bir etkiye yol acabilir. 30 mL analit ¢ozeltisinde nanopartikiillerin
adsorpsiyon kapasitesini test etmek ic¢in ¢esitli miktarlarda nanopartikiil kullanildi.

3. Karisim Tiirii ve Siiresinin Etkisi

Adsorban ile analit arasinda ideal bir etkilesim stiresi belirlemek, SPME c¢aligsmalarinda tam bir
ekstraksiyon elde etmek acisindan kritik bir adimdir. Bu amagla farkli karistirma tipleri ve
siireleri incelendi; manuel, ultrasonikasyon, mekanik karistirma ve vorteks ydntemleri
denenmistir. En yiiksek absorbans degerini vorteks karistirma yonteminin verdigi goriilmiistiir.
Bu denemeler sonucunda 15, 30, 45, 60, 90, 105, 120 saniye arasinda ¢alisilmistir.

Calkalama sekli ve siiresi, ¢ozeltideki hedef analitlerin adsorban ylizeyine maksimum madde
miktar1 transferi i¢in ¢ok dnemlidir.

4. Eluent Konsantrasyonunun ve Hacminin Etkisi

Nitrik asit ile yapilan eluent ¢alismalar telliir eluent derisimi 7M ‘dir. OAMNP-SPME-SQT
FAAS Yonteminin Analitik Performansinin Belirlenmesi Sistemlerin analitik performansi, Bu
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amacla artan konsantrasyonlarda analitin sulu standart ¢ozeltileri hazirlanmis ve hazirlanan bu
cozeltilere optimum kosullarda gelistirilen ekstraksiyon islemi uygulanmistir.

SONUC ve TARTISMA

Manyetik nanopartikiillerin 6zellikleri ve SPME (Kat1 Faz Mikroekstraksiyonu) i¢in kullanimi
lizerinde optimizasyon c¢alismalar1t yapildi. Her optimizasyon adiminda bir parametre
ayarlanirken digerleri sabit tutuldu ve gelecekteki ¢aligmalar icin her optimum deger, ticlii
Olgiimlerin ortalamasi alinarak belirlendi. Bu calisma, SQT-FAAS ile birlikte SPME i¢in
OAMNP'leri (Oleik Asit Kapli Manyetik Nanopartikiiller) adsorban olarak kullanarak telliir
belirlenmesi i¢in giivenilir bir yontem gelistirdi.

Kaynaklar

1. Anderson, D. L. (1983). Chemical composition of the mantle. Journal of Geophysical
Research: Solid Earth, 88(S01), B41-B52.

2. Pedro, J., Stripekis, J., Bonivardi, A., & Tudino, M. (2008). Determination of tellurium at
ultra-trace levels in drinking water by on-line solid phase extraction coupled to graphite furnace
atomic absorption spectrometer. Spectrochimica Acta Part B: Atomic Spectroscopy, 63(1), 86-
91.

3. O'Brien, S.; Brus, L.; Murray, C. B. "Synthesis of monodisperse nanoparticles of barium
titanate: Toward a generalized strategy of oxide nanoparticle synthesis" Journal of the
American Chemical Society 2001, 123, 12085-12086.

Anahtar Kelimeler: Manyetik nanopartikiiller, mikro ekstraksiyon, atomik absorbsiyon
spektrometresi, telliir

ABSTRACT

Tellurium takes its place in the periodic table as a chemical element with the symbol Te and
atomic number 52. Tellurium, a silver-white metalloid found in trace amounts, is chemically
related to selenium and sulfur, and these three elements are known as chalcogens, which is the
common name for the elements oxygen, sulfur, selenium, tellurium and polonium in the sixth
cluster of the periodic table. It is thought that tellurium, which is rare as platinum in the Earth's
crust, may result from the formation of a volatile hydride that causes it to disappear into space
as a gas during Earth's hot nebula formation [1].

It summarizes a study in which two different analysis methods are examined and compared for
the determination of tellurium, the raw material of CdTe PV modules used in solar energy
production. The fact that CdTe is a rare element raises concerns that it may affect the production
of CdTe PV modules in the long term. The study compares in detail the features and analysis
efficiencies of Dowex and XAD systems for tellurium determination. The results reveal the
advantages and disadvantages of both systems, providing important findings that can shed light
on the development of effective methods for tellurium determination and future research [2].
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Nanotechnology; It is an interdisciplinary science used in many fields such as physics,
chemistry, biology, electronics, materials, space, industry and mechanics. The first studies on
nanoparticle technology started in the 19th century. Faraday was the first scientist to prepare
monodisperse gold colloid. In the last 20 years, studies on features between 1 and 20 nm have
gained momentum and made a difference in the interdisciplinary field [3]. This study developed
a reliable method for tellurium determination using OAMNPs as adsorbents for SPME
combined with SQT-FAAS. The switchable properties of magnetite nanoparticles were used to
produce an adsorbent with a high surface area to provide high concentration performance. All
system parameters were optimized and the performance of the developed analytical method was
evaluated. Based on the LOD comparison, the OAMNP-SPME-SQT-FAAS system achieved a
19% improvement in detection power compared to conventional FAAS with just a simple
combination of custom-cut quartz tube and SPME.

Keywords: Magnetic nanoparticles, microextraction, atomic absorption spectrometry,
tellurium
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ABSTRACT

In this study, the synthesis and characterization of magnetic composite material was carried out
with a simple and cost-effective method. A new magnetic separable activated carbon (MBAC)
was produced using the microwave-assisted chemical co-precipitation method of activated
carbon (BAC) and manganese ferrite nanoparticles (MnFe204) derived from industrially
processed black cumin solid wastes. Characterization studies were carried out with BET, VSM,
SEM-EDX, FTIR and the outcomes of the analyses of non-magnetic and magnetic material
were compared.

MBAC was synthesized using microwave assisted co-precipitation method. First, 20 ml of 2.5
M aqueous NaOH (%99) solution was prepared and mixed with 1:2 molar ratio of 40 ml of
anhydrous MnClI2 (%99) and FeClI3 (%99) solution. This mixture was transmitted to a 100 ml
teflon beaker. 0.39 g of BAC was added to the teflon beaker placed on the magnetic stirrer and
mixed for half an hour. Then, the teflon beaker was exposed to 600 W microwave irradiation
for 3 min. This dark brown mixture was filtered, washed with ultrapure water until pH 7, dried
in an oven at 105 °C for 24 hours [1].

N2 sorption—desorption isotherm and pore size distribution (inset) curves at 77 K BAC and
MBAC are shown in figure 1. The pore properties determined from the analysis data in the
figure 1 are given in Table 1. From this table, it can be seen that when BAC is converted to
MBAC the SBET, VT, Vmic, Vmes, and Vmic (%) values decreased from 2211 to 781 m2/g,
from 1.262 to 0.553 cm3/g, from 0.502 to 0.167 cm3/g, from 0.760 to 0.386 cm3/g, and from
39.8 % to 30.2 %, respectively.
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Figure 1. N2 sorption-desorption isotherms and pore size distribution (inset) at 77 K of BAC
and MBAC.

Table 1. Textural and surface chemical characteristics of BAC and MBAC.

BAC MBAC

BET surface area (m?/g) 2211 781
Total pore volume (cm®/g) 1.262 0.553
Micropore volume (cm®/g) 0.502 0.167
Mesopore volume (cm®/g) 0.760 0.386
Micropore volume contribution (%) 39.8 30.2
Mesopore volume contribution (%) 60.2 69.8
Average pore diameter (nm) 2.8 2.9

The surface functional groups of BAC and MBAC were determined by FTIR analysis and
shown in figure 2. Accordingly, the C-H stretching vibration of the peak aromatic ring at
1810.70 cm-1, the symmetrical stretching vibration of the peak amide group (N-H) at 1547.34
cm-1, the peak C-O stretching vibration at 1215.39 cm-1, the peak aromatic C-H bending
vibration at 998.47 cm-1 and the peak 543.27 cm-1 is related to the out-of-plane C-H bending
vibration [2]. The strong peak at 578.16 cm-1 and the weak peak at 452.12 cm-1 belonging to
MBAC can be attributed to the Fe-O and Mn-O bond vibrations in the octahedral and tetrahedral
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regions, respectively [3]. This confirms that MnFe204 nanoparticles successfully combined
with the carbon matrix and thus MBAC was successfully synthesized.

MBAC
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Figure 2. FTIR spectra of BAC and MBAC.

The magnetic hysteresis loops showing the magnetic behavior of the synthesized MnFe204
and MBAC samples are shown in figure 3. Also the inset figure shows that the synthesized
composite material is magnetically separable.
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Figure 3. VSM curves of MnFe204 and MBAC.

Figure 4 shows the SEM images, EDX spectra and element mapping of BAC, MBAC. From
the SEM images, it can be seen that while BAC has a smooth surface, the surface of MBAC
turns into rough. This shows that MnFe204 nanoparticles were successfully loaded onto the
surface of BAC. When the EDX spectra are examined, it is seen that the carbon content
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decreases and the Fe and Mn element contents increase as a result of the conversion of BAC to
MBAC. Elemental mappings of BAC and MBAC also support this. This shows that the
synthesis of MBAC was successfully.
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Figure 4. SEM images, EDX spectra and element mapping of BAC and MBAC.
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Gilinlimiizde insanlar tiikettikleri tarimsal iirlinler basta olmak {izere, satin aldiklar tiim gida
tiriinlerinin giivenliginden emin olmak ister hale gelmistir. Bu bilingle gerek dogrudan tarimsal
iiriinlerin gerekse islenmis gidalarin giivenle iiretildiginin garantisini tiiketicilere sunabilmek
i¢in, birtakim sistemler ve standartlarin olusturulmasi ihtiyac1 kaginilmaz olmustur. Iyi Tarim
Uygulamalari (ITU), giftgilerin kendi sahalarina, tiiketici saghigina ve ¢evreye dikkat etmeleri
icin uygulamalar1 gereken bir dizi yontemdir. Her iilkenin farkli yasa cerceveleri ve kurallari
olsa da, Iyi Tarrm Uygulamalarinin temel ilkeleri aymidir. Bu uygulamalar, ciftcilere uzun
vadeli gelir artis1 saglayacak ve daha kaliteli, insan sagligina zarar vermeyen gida iiretimine
katkida bulunacaktir. Iyi Tartm Uygulamalari, tarladan veya ciftlikten iiriiniin tiiketiciye
ulagmasina kadar olan tiim asamalar1 kapsar. Bu asamalar arasinda c¢evre koruma, toprak
hazirlig1, ekim islemi, hasat ve hayvancilik gibi konular yer alir.

Hayvansal tiretimde iyi tarim uygulamalari, modern tarim ydntemlerini kullanarak hayvan
yetistiriciligi yapmak amaciyla gelistirilen bir yaklagimdir. Bu uygulamalar, hayvan refahin
artirmay1, cevre dostu ydntemleri benimsemeyi ve iiriin kalitesini yiikseltmeyi hedefler. Iyi
tarim uygulamalari, hayvan sagligi, yemleme, barinak yonetimi, hijyen, ila¢ kullanimi ve ¢evre
koruma gibi alanlar1 kapsar. Bakanlik tarafindan 14 Ekim 2011 tarihinde yayinlanan bir genelge
ile Hayvansal Uretimde Iyi Tarim Uygulamalar1 Kriterleri belirlenmistir. Bu kriterler, sigir,
koyun, siit sigirciligi, hindicilik ve tavukguluk gibi alt kapsamlar1 igermektedir. Bu kriterler,
hayvansal iiretimde iyi tarim uygulamalarin1 benimseyen iireticiler i¢in rehber niteligindedir.
Belirlenen bu kriterler dogrultusunda yetkilendirmis ve bakanlik onayli sertifikasyon
kuruluslar ile onlara bagl calisan ITU kontroldrleri tarafindan hayvan sagligi, yemleme,
barinak yonetimi, hijyen, ilag¢ kullanim1 ve g¢evre ile uyum kriterlerine gore sahasi incelenen
ciftlikler sertifika almaya hak kazanp sertifikalandirilir. Sonugta ITU yaklagimu ile tiiketiciler
giivenilir ve saglikli iirtine ulagmis olur, tireticiler de daha modern ¢iftliklerinde yiiksek verimli
tiriinler ile fazla kazang saglamis olur.

Anahtar Kelimeler: fyi Tarim Uygulamalar: (ITU), Cifilik, Sertifika, Gida Giivenligi,
Hayvancilik.
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ABSTRACT

Nowadays, people want to be sure of the safety of all the food products they buy, especially the
agricultural products they consume. With this awareness, the need to establish some systems
and standards has become inevitable in order to provide consumers with the guarantee that both
direct agricultural products and processed foods are produced safely. Good Agricultural
Practices (GAP) are a set of methods that farmers should apply to care for their fields, consumer
health and the environment. Although each country has different legal frameworks and rules,
the basic principles of Good Agricultural Practices are the same. These practices will provide
long-term income increases for farmers and contribute to the production of better-quality food
that does not harm human health. Good Agricultural Practices cover all stages from the field or
farm to the product reaching the consumer. These stages include issues such as environmental
protection, soil preparation, planting process, harvesting and animal husbandry.

Good agricultural practices in animal production is an approach developed to raise animals
using modern agricultural methods. These practices aim to improve animal welfare, adopt
environmentally friendly methods and improve product quality. Good agricultural practices
cover areas such as animal health, feeding, shelter management, hygiene, pesticide use and
environmental protection. Good Agricultural Practices Criteria in Animal Production were
determined with a circular published by the Ministry on 14 October 2011. These criteria include
sub-scopes such as cattle, sheep, dairy farming, turkey farming and poultry farming. These
criteria serve as a guide for producers who adopt good agricultural practices in animal
production. In accordance with these determined criteria, farms which are found eligible to
receive a certificate after examined by authorized and ministry-approved certification bodies
and GAP controllers working under them, according to animal health, feeding, shelter
management, hygiene, drug use and environmental compliance criteria are certified. As a result,
with the GAP approach, consumers will have access to reliable and healthy products, and
producers will gain more profit with high-yield products in their more modern farms.

Keywords: Good Agricultural Practices (ITU); Farm, Certification; Food Safety; Animal
Husbandry
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ABSTRACT

In this study, black cumin pulps were used as a magnetic activated carbon (MBAC) precursor
for the production of a new and sustainable adsorbent. The synthesized adsorbent was used for
the removal of oxytetracycline (OTC) from aqueous solution. For this purpose batch adsorption
experiments were conducted. The adsorption process was investigated by studying kinetic and
isotherm experiments. Pseudo-first order [1] and pseudo-second order [2] Kinetic models were
applied to the kinetic data. In addition, equilibrium data were evaluated in the Langmuir [3],
Freundlich [4] and Dubinin-Radushkevich (D-R) [5] isotherm models. The kinetic and
isotherm results well fitted to the pseudo-second-order and Langmuir models, respectively. The
maximum OTC adsorption ability of MBAC was determined as 591.72 mg/g. Thermodynamic
parameters were calculated to show that the adsorption is spontaneous and endothermic.

Table 1 Kinetic parameters for OTC adsorption onto MBAC at different initial concentrations

Kinetic parameters

Models: Pseudo-first order Pseudo-second order
Equations: IN(Q,—-Q)=InQ, —k;t t_ 1 +it

' T ) Q kQF Q
Ci Qe,exp Qeca ki1 x10? R? Qe,cal k2X10'3 R?
650 27351 9486 149 0.9692 277.78 5.29 0.9998
700 290.52 106.58 1.68 0.9949 294.12 5.03 0.9997
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800 300.76  105.44 1.42  0.9933 303.03 4.46 0.9995

[Ci: mg/L; Qeexp: MY/g; Qecai: My/g; K1z 1/min; ka: g/mgmin; kig: mg/g min'’?; C: mg/g]

Table 2 Isotherm parameters of OTC adsorption onto MBAC

Isotherm parameters

Models: Freundlich Langmuir D-R

T(K) Kr 1/n R? gm b R? RL Ob-R E R?
293 11.03 0.59 0.7551 555.56 0.0062 0.9924 0.265 511.02 0.0069 0.8385
303 65.21 0.31 0.7967 588.24 0.0065 0.9893 0.263 533.52 0.0111 0.8961
313 77.79 0.29 0.8012 591.72 0.011 0.9925 0.161 565.21 0.0131 0.8979

[T: K; Ke: (mg/g)(L/mg)"; gm: mg/g; b: L/mg; go-r: mg/g; E: kd/mol]

Table 3 Thermodynamic parameters of OTC adsorption onto MBAC

T (K) Thermodynamic parameters
AG° AH° AS°
(kJ/mol) (kJ/mol) (kJ/mol K)
293 -19.56 21.92 0.14
303 -20.35
313 -22.41

When we evaluate the data in Table 1, Table 2 and Table 3;
The maximum quantity of OTC sorbed is 591.72 mg/g.

The kinetics and equilibrium isotherm data of the MBAC-OTC sorption system were best
defined by Pseudo-second order and Langmuir models, respectively.

The fact that the 4G° and 4H° thermodynamic parameters calculated are negative and positive,
respectively, indicates that the process is spontaneous and endothermic.

Keywords: Black cumin pulp; Magnetic activated carbon; Oxytetracycline; Waste water
Treatment
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Parametrelerinin Simiilasyon 1le
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Dogaltaslar insanligin ilk yillarindan beri yap1 sektoriinde hemen her alanda kullanilmiglardir
ve glniimiizde de kullanilmaya devam etmektedirler. Dogaltas cok c¢esitli olusum
asamalarindan gegerek yeraltinda dogal olarak olusan, bazen yiik tasima gibi fiziksel 6zellikleri
nedeniyle bazen de sadece dekoratif giizellikleri nedeniyle kullanimlar1 tercih edilen binlerce
cesit renk ve desen alternatifi ile ok 6nemli bir pazar payina sahip dnemli dogal kaynaklardan
birisidir.

Dogaltas iiretim siireci ocaklarda ana kayadan mermer bloklarinin kesilmesi ile baslar, bu
bloklar her bir kenar1 metrelerce olan biiyiik bloklardir. Daha sonra bu bloklar gorece daha
kiiglik kamyonlarla fabrikalara taginabilir boyutlarda kiigiiltiiliirler. Son asamada ocaklardan
mermer isleme tesislerine tasinan bloklar burada kesilip parlatilarak satilabilir {iriin haline
doniistiiriiliirler. Bu iglem siirecinin en 6nemli adimlarindan birisi mermer ocaklarinda yapilan
ilk kesim faaliyetidir. Bu islem i¢in biiylik basamaklar haline getirilmis mermer ocaginda
basamak altindan ve iistiinden delikler delinir, birbiri ile kesisen bu deliklerden ¢elik teller
gecirilip bir makinaya baglanir. Bu celik tel iizerinde elmas pargaciklar1 bulunan soketler
bulunur. Celik tel deliklerden gegirilip makine hazirlandiktan sonra c¢alistirilir ve ayni anda
deliklerden de su verilir. Belli bir hizla ve ¢ekme kuvveti ile mermer ana kayasi icinde acilan
deliklerde donmeye baslayan celik tel iizerindeki soketler ve elmas pargaciklari tasa siirtiinerek
kesmeye baslar ve bu sirada ortaya ¢ikan 1s1y1 ve kesilmis tanecikleri ortadan kaldirmak i¢in de
su kullanilir.

Dogada olugsmus ana kayaya, ¢elik tel lizerindeki suni elmas pargaciklarinin stirekli siirtlinmesi

seklinde yapilan bu islem olduk¢a zahmetli ve bir o kadar da maliyetlidir. Bu islemin bir baska
sorunu dogaltaslar yapay bir iiretim silireci sonucunda olusmadiklar1 i¢in her yerdeki tasin,
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kesme islemini de dogrudan etkileyen fiziksel ve kimyasal 6zellikleri kendilerine 6zglidiir ve
bir dogaltas ocagi i¢in iiretilen soket baska bir ocak icin uygun olmayabilir. Bu zorluklar
nedeniyle her ocak kendisine en uygun soketi belirlemek i¢in deneme yanilma yoluyla
calismalar yapmak zorundadir. Deneme yanilma yoluyla farkli soket tiirleri arasindan belli bir
ocak i¢in en 1yi olan soketi bulmaya ¢alismak olduk¢a zahmetli ve maliyetli bir islemdir.

Bu calismada yukarida kisaca sozii edilen elmas tel kesme yontemi ile ana kayadan mermer
bloklarini kesime isleminin benzetimi amaglanmistir. Simiilasyon veya benzetim, basit bir ifade
ile karmagik bir yapinin benzerini olusturarak o yapi1 hakkinda bilgi toplamaktir. Simiilasyon
gercek diinya igerisindeki bir islemin veya sistemin zamana bagl taklit edilmesidir. Cogu
zaman simiilasyon modelleri ¢alistirmak i¢in bilgisayarlar kullanilsa da ilk simiilasyonlar
bilgisayarlar olmadan da yapilmislardir. Simiilasyon alternatif durumlarin ve hareket tarzlariin
nihai gercek etkilerini gostermek i¢in kullanilabilir. Simiilasyondaki temel hususlar, 6nemli
ozelliklerin ve davraniglarin se¢cimi hakkinda gecerli kaynak bilgilerinin edinilmesini,
simiilasyonda yakinlastirma ve varsayimlarin basitlestirilmesinin kullanim1 ve simiilasyon
sonuglarinin dogrulugu ve gecerliligini igerir. Bu yiizden bu g¢aligmada elmas tel kesme
islemindeki soket ile ilgili parametrelerin kisith veri ile ve kisith siirede toplanacak gergek
verilerden tiretilecek bir model ilizerinde kiyaslanmasini esas almistir.

Simiilasyon teknigi olarak Monte Carlo simiilasyon teknigi secilmistir. Monte Carlo teknigi,
0zel bir denemede ya da bir simiilasyon ¢alismasinda bir ya da daha ¢ok olasilik dagilimindan
rasgele sayilar segme teknigidir. Yontem daha sonra ¢oklu integral degerlendirme problemleri
gibi oldukca karmagik olmayan problemlerin ¢oziimiine kolaylikla adapte edilmistir. Monte
Carlo simiilasyon teknigi hakkinda biraz bilgi sahibi oldugumuz bir sistem ile ilgili olarak
mevcut verilerden yola ¢ikarak yeni veriler iiretme yontemidir ve bu acidan ¢ok karmasik
olmayan sistemler i¢in dogru sonuglar liretebilmektedir.

Bu c¢aligmada da 6zellikleri bilinen bir mermer ocaginda iki farkli soket tiirli uygulamasina ait
verilerden yola ¢ikilarak bu iki soketin kesme performanslarini karsilastirabilmek i¢in kesme
siirecinin benzetimi yapilmistir. Once islem adimlara ayrilmis her adim igin veriler toplanip
verilerin nitelikleri ve dagilim ozellikleri gibi istatistiksel karakteristikleri ortaya konulmus
ardindan bu istatistik verilerin de yardimi ile ayn1 dagilima ait yeni veriler Uretilerek sistem
modellenmistir. Sonugta elmas tel kesme yontemi ile ana kayadan mermer kesme isleminin
modellenebildigi, soket gibi ¢ok dnemli bir maliyet girdisini olan degiskenin deneme yanilma
yerine daha az maliyet ile yeterli sayida gerg¢ek verinin ardindan uygulanacak simiilasyon
caligmasi ile yapilabilecegi ortaya konulmustur. Sonucta bu c¢aligmanin tiim mermer ocagi
isleyisinin benzetiminin yapilmasi ve bunun egitim amagli kullanilmasinin planlanmasina karar
verilmistir.

Anahtar Kelimeler: Mermer Ocagi, Simiilasyon, Monte Carlo Teknigi

ABSTRACT

Natural stones have been used in almost every field in the construction industry since the early
years of humanity and continue to be used today. Natural stone is one of the important natural
resources that has a very significant market share, with thousands of color and pattern
alternatives, occurring naturally underground through various formation stages, and sometimes
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preferred for its physical properties such as load bearing, and sometimes just for its decorative
beauty.

The natural stone production process begins with cutting marble blocks from the main rock in
quarries. These blocks are large blocks with meters on each side. These blocks are then reduced
to a size that can be transported to factories with relatively smaller trucks. In the final stage, the
blocks are transported from the quarries to the marble processing facilities, where they are cut,
polished and turned into salable products. One of the most important steps of this process is the
first cutting activity in marble quarries. For this process, holes are drilled at the top and bottom
of the marble quarry, which is converted into large steps, and steel wires are passed through
these intersecting holes and connected to a machine. This steel wire has sockets with diamond
particles on it. After the steel wire is passed through the holes and the machine is prepared, it is
started and water is supplied through the holes at the same time. The sockets and diamond
particles on the steel wire, which begins to rotate in the holes opened in the marble bedrock
with a certain speed and tensile force, begin to cut by rubbing against the stone, and water is
used to eliminate the heat and cut particles that arise in the process.

This process, which is done by constantly rubbing artificial diamond particles on steel wire
against the bedrock formed in nature, is quite laborious and costly. Another problem with this
process is that since natural stones are not formed as a result of an artificial production process,
the physical and chemical properties of stones everywhere, which directly affect the cutting
process, are unique to them, and the socket produced for one natural stone quarry may not be
suitable for another quarry. Due to these difficulties, each stove has to work through trial and
error to determine the most suitable socket for it. Trying to find the best socket for a particular
stove among different socket types through trial and error is a very laborious and costly process.

In this study, it is aimed to simulate the process of cutting marble blocks from the main rock
with the diamond wire cutting method briefly mentioned above. Simulation or simulation, in
simple terms, is to collect information about a complex structure by creating a similar one.
Simulation is the time-dependent imitation of a process or system in the real world. Although
computers are often used to run simulation models, the first simulations were also made without
computers. Simulation can be used to show the ultimate real effects of alternative situations and
courses of action. Key considerations in simulation include obtaining valid source information
on the selection of important features and behaviors, the use of approximation and
simplification of assumptions in simulation, and the accuracy and validity of simulation results.
Therefore, this study is based on comparing the parameters related to the socket in the diamond
wire cutting process on a model that will be produced from real data collected with limited data
and in a limited time.

Monte Carlo simulation technique was chosen as the simulation technique. The Monte Carlo
technique is a technique of selecting random numbers from one or more probability
distributions in a specific experiment or simulation study. The method was later easily adapted
to solve relatively uncomplicated problems, such as multiple integral evaluation problems.
Monte Carlo simulation technique is a method of generating new data based on existing data
about a system about which we have some knowledge, and in this respect, it can produce
accurate results for systems that are not very complex.
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In this study, based on the data of two different socket types applied in a marble quarry with
known characteristics, the cutting process was simulated in order to compare the cutting
performances of these two sockets. First, the process was divided into steps, data was collected
for each step, statistical characteristics such as the qualities and distribution properties of the
data were revealed, and then, with the help of these statistical data, new data of the same
distribution was produced and the system was modeled. As a result, it has been revealed that
the process of cutting marble from the main rock can be modeled with the diamond wire cutting
method, and that the variable, which is a very important cost input such as socket, can be done
with a simulation study after a sufficient number of real data, with less cost, instead of trial and
error. As a result, it was decided to plan this study to simulate the operation of the entire marble
quarry and use it for educational purposes.

Keywords: Marble quarry, Simulation, Monte Carlo Method
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Sanliurfa I1i Bozova Ilcesi Tasan Cami
Mimari ve Tarihi Ozellikleri
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(0)4

Yapilan bu ¢aligma ile Sanliurfa kent merkezine uzak bir noktada kirsal alanda yer alan Tasan
Cami mimari 6zellikleri ve tarihi 6zellikleri incelenmistir. Kent merkezinden uzaklagma ve
kirsal bolgede yer alma tarihi yapilar i¢in koruma sorunlarinin artmasina anlamina gelmektedir.
Bu bakimdan kirsalda yer alan tarihi yapilarin belgelenmesi, yapim tekniklerinin incelenmesi
ve yapidaki koruma sorunlarinin belirlenmesi 6nem arz etmektedir. Bu amaca yonelik olarak
1960 yilinda insa edilmis olan Tasan Cami incelenerek yapinin mimari ve tarihi 6zellikleri
incelenmistir.

Anahtar Kelimeler: Sanlwurfa, Bozova, Tasan Cami, Cami Mimarisi
Calismanin Amaci

Tasan Cami kent merkezine uzak bir noktada kirsal sayilacak bir alanda yer almaktadir. Kent
merkezinden uzakta yer alan bu ve benzeri yapilarin korunmalar1 merkezden uzaklagma
oraninda giiclesmektedir. Bu bakimdan bu yapilarin belgeleme ¢alismalarmin yapilmasi,
Ozgiinliik/korunmusgluk durumlarinin belirlenmesi, dénemleme ve tipoloji caligmalarinin
yapilmasi 6nem arz etmektedir. Bu 6neme binaen Tasan Cami’nin belgeleme caligmalarinin
yapilmasi, Ozgiinlilkk/korunmusluk durumlarinin belirlenmesi, donemleme c¢aligmalarinin
yapilmasi, yapim tekniklerinin belirlenmesi, yapinin ingas1 ve giiniimiize degin gecirdigi
durumlarin belgelenerek ortaya konulmasi amaglanmaktadir.

Calismanin Yontemi

Yapinin, yapim teknolojisi ve malzeme nitelikleri yerinde gdzlem ve inceleme sonucu, analitik
roloveleri ise klasik yontem ile dlgme ve fotograflama ile elde edilmistir. Yazili kaynaklar,
arsivler ve ilgili literatiir taramasinin yanisira sozlii kaynaklardan bilgiler elde edilmistir. Elde
edilen rolove cizimleri, fotograflar, so6zlii ve yazili kaynaklardaki bulgular ile yapinin
tanimlamasi ve koruma sorunlari tespit edilmistir.
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Bulgular

Tasan Cami; Sanlurfa ili Bozova ilgesi Tasan mahallesinde bulunmakta, ismini ayni
mahalleden almaktadir. Tasan Mahallesi, Sanliurfa merkezine yaklasik 30 km ve Bozova ilge
merkezine 18 km uzaklikta bulunan 200 hanenin bulundugu bir mahalledir. Toplam niifusu
1000 civarindadir ve mevsimsel duruma gore degiskenlik gostermektedir. Tasan mahallesi
cevresinde ¢ogunlukla fistik ve zeytin bahgeleri bulunmaktadir. Tasan Mahallesi igerisinde ve
cevresinde yer alan kalintilardan bolgenin Roma doneminde de kullanilan bir alan oldugu
anlagilmaktadir. Roma donemine ait kiregtasi ocaklari, yer altt magaralari, su sarniglari ve su
kuyular1 ¢evrede bulunmaktadir.

Yapr (sekil 1.1) 1960 yilinda mahallede bulunan eski bir ziyaret yerinde tiim kdyliilerin ingasina
yardim etmeleri ile imece usulii ile inga edilmistir.

Y1gma yapim tekniginde, goriinen kisimlarda diizgiin kesme kiregtas: (25 cm yiikseklik, 16-18
cm derinlik ve ¢ogunlukla 50 cm olmak iizere degisken uzunlukta) ve dolgu malzemesi olarak
kaba yonu kiregtaginin kullanimu ile tek katli olarak insa edilmistir.

Yigma yapim tekniginde, kiregtasi ile tek katli olarak insa edilmistir. Harimin orta boliimiinde
iki adet tas siitiin bulunmaktadir. Bu siitunlar ve duvarlar alt1 adet ¢apraz tonozu tasimaktadirlar.
Capraz tonozlarla olusturulmus olan iist ortii sistemi diiz teras ¢at1 ile sonlanmaktadir. Yapinin
duvar ve siitunlarinin dis kisminda; diizgiin kesme kiregtasi (25 cm yiikseklik, 16-18 cm derinlik
ve ¢ogunlukla 50 cm olmak tizere degisken uzunlukta) kullanilmistir. Duvar ve siitunlarinin i¢
kisminda ise dolgu malzemesi olarak kaba yonu kirectast kullanilmistir.

Yapiya son cemaat yeri sonradan ilave edilmistir. Son cemaat yerinin sonradan ilave edildigi
sOzlii kaynaklarin ifadelerinden ve yapidaki izlerden anlagilmaktadir. Yapinin insasindaki
taslar1 elde etmek i¢in koylin yakinlarinda bulunan “incirli tag ocagi” temel malzeme kaynagi
olarak kullanilmustir.
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Sekil 1.1 Tasan Cami goriiniisii (Mart 2024)

Sekil 1.1 Tasan Cami harim goriiniisii (Mart 2024)

Orta aksta yer alan iki siitun (100 x 60) ve bu siitunlarin kars1 kisimlarinda duvarlara oturtulan
toplamda alt1 ¢apraz tonoz ile harim bolimii olusturulmustur. Dikdortgen plana (11,35 x 7,80
m) sahip olan harimin iizerinde birbirleriyle yakin ebatlara sahip alti g¢apraz tonoz
bulunmaktadir. Harimin ortasinda yer alan iki siitun yapiy1 mihraba paralel iki sahina ayirmistir.
Harim, mihraba dik olarak ise li¢ boliime ayrilmistir (Sekill.2).

Son cemaat yeri yapiya sonradan ilave edilmis olup ortada iki siitun ile {i¢ gdzlii kemerli olarak
olusturulmustur. Son cemaat yerinin yapiya sonradan ilave edildigi cephedeki izlerden
anlagilmakta olup sozlii kaynaklarin ifadeleri de bu durumu dogrulamaktadir. Yanlardaki
duvarlar, ortada yer alan iki kare planli siitiin ve bu siitunlarin karsisindaki duvara oturtulmus
lic ¢apraz tonoz ile son cemaat yerinin {ist ortiisii tagitilmistir.
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Sekil 1.2 Tasan Cami Plan1
Yapida ii¢ kitabe bulunmaktadir. Mihrabin {izerindeki Arapga kitabede; sag tarafta “Allah”, sol

tarafta “Muhammed” ve orta kisimda ise “Kiillema dehele Zekeriyyal mihrabe” (Zekeriya her
ne zaman mihraba girdiyse) yazilidir.
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Sekil 1.3 Mihrap iizerindeki kitabe (Mart 2024)

Son cemaat yerinden harime girisi saglayan kap1 lizerindeki kitabede; solda 1960 ve sag tarafta
Arapga rakamlarla 1380 ve orta kisimda ise Arapga harflerle “fe tebarekallahii ehsenul halikin”
(Iste boyle Allah, miibarek’tir, en giizel yaraticidir) yazilidir. Son cemaat yerinde bat1 tarafta
bulunan pencerenin {ist kisminda yazim yanliglart igererek “Hol Sarmci camiya vakiftir”
yazilidir. Yap1 tUzerindeki bu kitabelerden yapinin 1380/1960 yilinda yapilmis oldugu
anlasilmaktadir.
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Tablo 1.1 Solda giris kapist tizerindeki kitabe sagda Son cemaat yeri dogu penceresi tizerindeki
sarnicin camiye vakif oldugunu belirten kitabe (Mart 2024)

Yap1 2022 yilinda bir onarim gormistiir. Yapiya sonradan ilave edilmis olan pvc esash
camekanlar, betonarme kirisler ve betonarme déseme yap1 6zgiinliigiinii bozmaktadir. Yap1 6
Subat 2023 tarihindeki depremlerden ¢ok fazla zarar gérmeden depremleri atlatabilmistir.
Birka¢ duvarda ve tonoz ylizeylerinde kilcal ¢atlaklar olusmustur. Giinlimiizde aktif olarak
kullanilmaktadir.

Sonuc¢

Tasan Cami ve ¢evresinden elde edilen bilgiler oldukga cesitli ve degerlidir. Caminin yapildig:
yerin “ziyaret yapist” yerinde se¢ilmis olmasi toplum hafizasinda inang temelli yapi kiiltiirtiniin
yine inang temelli yapi ile siirdiiriildiigi gostermektedir. Yapinin yapiminda “imece usulii”
kullanilmasi toplumdaki birlikte yasama, paylasma ve insa etme duygusunun giizel bir
tezahiiriidiir. Muhammed Aslan ve ailesinin bu konudaki maddi destekleri onemli yer
tutmaktadir. Tiim ahali tarafindan kullanilmis oldugu anlagilan Hol Sarnici'nin énemli bir su
kaynagi oldugu, birilerinin bu suya el koyma endisesinin gelistigi ve bu endiseye karsi bir
¢Oziim {iretebilmek i¢in cami yapisi iizerine sarnicin camiye vakif oldugunu belirterek
gelistirilen yontem farkli ve 6nemli ayn1 zamanda ustaliklt bir ¢6ziim yontemidir. Bugiin bile
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etrafta yapilan yeni yapilar olmasina ragmen bu sarnicin duruyor olmasi bu ¢6ziimiin getirmis
oldugu bir sonuctur. Bu yonleriyle s6z konusu Tasan Cami somut ve somut olmayan kiiltiirel
miras basta olmak {izere hem mimari anlamda hem de mimariyi olusturan etmenler hakkinda
giiniimiize bilgi sunan 6nemli bir korunmasi gerekli kiiltiirel ve dini bir miras durumundadir.
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Nanoteknoloji  giiniimiizde oldukga popiiler bir bilim dali haline gelmistir.Ozellikle
biyomedikal alandaki ¢aligmalar ile ¢igir agici gelismeler yasanmistir ve yasanmaya devam
etmektedir.Nanoteknolojinin yapitaslart olan nanomateryaller kullanilarak biiyiik ilerlemeler
kaydedilmistir.Gliniimiizde en ¢ok kullanilan nanoyapilardan biri de manyetik nanopartikiiller
olmustur. Manyetik Nanoparcaciklar sahip olduklar1 énemli kimyasal 6zelliklerden dolay:
hiicresel ve molekiiler diizeyde kullanilabilirler. Kanser teshis ve tedavisi icin MRI, manyetik
hipertermi tedavisi, ila¢ tasinimi alanlarinda kullanilirlar. Manyetik nanoparcaciklar ytiksek
manyetik duyarliliga sahip olmalari, biyouyumlu olmalari, kararli olmalari, {iretiminin kolay
olmast nedeniyle tercih edilmektedirler. Disaridan uygulanan manyetik alanla kontrol
edilebilmeleri nedeniyle antikanser maddenin hedeflenmis bolgeye tasinimi gergeklestirilir.
Demir oksit gibi iiretimi kolay ve benzersiz optik,mekanik,manyetik ozelliklere sahip
partikiiller nanoteknolojinin benzersiz yapilar haline gelmistir.

Mikrobiyoloji laboratuvarlarinda, Steril viicut sivilarinda bulunan enfeksiyon etkeni
mikroorganizmalarin yogunlastirilmasi icin geleneksel santrifiij yontemi kullanilmaktadir. Bu
calisma, diisiik yogunluklu ve hacimli mikroorganizma barindiran steril viicut sivilarinin
yogunlastirilmasi icin basit, kolay ve ucuz bir yogunlastirma yontemi gelistirme ile ilgilidir.
Steril viicut sivilarinda bulunan hastalik etkeni bakterilerin standart suslari, Demiroksit
nanopartikiiller kullanilarak yogunlastirilmas: geleneksel santrifiij yogunlagtirma yontemi ile
karsilastirmali olarak calisilmistir. Bakteri konsantrasyonu, etkilesim siiresi ve nanopartikiil
dozu gibi parametreler ¢alisilmistir.

Anahtar Kelimeler: Manyetik nanopartikiiller; Demir oksit; Mikroorganizma yogunlastirma

ABSTRACT
Nanotechnology has become a very popular branch of science today. Groundbreaking

developments have been and continue to be experienced, especially with studies in the
biomedical field. Great progress has been made using nanomaterials, which are the building
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blocks of nanotechnology. One of the most widely used nanostructures today has been magnetic
nanoparticles. Magnetic nanoparticles can be used at the cellular and molecular level due to
their important chemical properties. They are used in MRI for cancer diagnosis and treatment,
magnetic hyperthermia therapy, drug delivery. Magnetic nanoparticles are preferred because
they have high magnetic susceptibility, are biocompatible, stable and easy to produce. Since
they can be controlled by an externally applied magnetic field, the anticancer agent is
transported to the targeted area. Particles such as iron oxide, which are easy to produce and
have unique optical, mechanical and magnetic properties, have become unique structures of
nanotechnology.

In microbiology laboratories, conventional centrifugation method is used to concentrate
infectious microorganisms in sterile body fluids. This study is concerned with the development
of a simple, easy and inexpensive concentrating method for concentrating sterile body fluids
with low density and volume of microorganisms. Concentration of standard strains of disease-
causing bacteria in sterile body fluids using iron oxide nanoparticles was studied in comparison
with the conventional centrifugal concentration method. Parameters such as bacterial
concentration, interaction time and nanoparticle dosage were studied.

Keywords: Magnetic nanoparticles; Iron oxide; Microorganism concentration
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Diinyada meydana gelen kiiresel 1sinma ve iklim degisikliklerinden dolay1 diinya genelinde
kuraklik etkisi giderek artmaktadir. Ulkemizde de yapilan ¢alismalara bakildiginda kuraklik
etkisi agikca goriilmektedir. Bu calismada da birbirine komsu olup farkli cografi bolgelerde
bulunan Sirnak ve Hakkari illerinin kuraklik analizi yapilmistir. Cizre, Hakkari ve Yiiksekova
olmak tizere 3 farkli meteorolojik istasyondan yararlanilmis ve 3 farkli meteorolojik kuraklik
indisi hesaplanmustir. Standartlastirilmis Yagis indisi (SYI), Ondaliklar Kuraklik Indisi (OKI),
Kesif Kuraklik Indisi (KKI) metotlariyla illerin yillara gére kuraklik siddetleri belirlenmistir.
12 aylik periyotlarda yapilan analiz sonuglarma gore; biitiin istasyonlarin bulundugu il ve
ilgelerin tamaminin kurakliktan etkilenmistir. Asir1 ve siddetli kurak gecen yillarin tiim
istasyonlarda goriildiigii ve tiim istasyonlarda kurak yil sayilarinin genel olarak daha fazla
oldugu sonucuna varilmistir. Elde edilen verilerden yola ¢ikarak bu yerlerde ileride meydana
gelebilecek asir1 kurakliklara kargi tedbirlerin alinmasi gerektigi sonucuna varilmaistir.

Anahtar Kelimeler: Kurak, SYI, OKI, KKI, Analiz

ABSTRACT

Due to global warming and climate changes occurring in the world, the effect of drought is
gradually increasing worldwide. When we look at the studies carried out in our country, the
drought effect is clearly seen. In this study, drought analysis of the provinces of Sirnak and
Hakkari, which are neighbouring each other and located in different geographical regions, was
carried out. Cizre, Hakkari and Yiiksekova, 3 different meteorological stations were used and
3 different meteorological drought indices were calculated. Standardized Precipitation Index
(SPI), Deciles Index(DI), Reconnaissance Drought Index(RDI) methods were used to
determine the drought severity of the provinces according to years. According to the results of
12-month period analyses, all provinces and districts where all stations are located are affected
by drought. It was concluded that extreme and severe drought years were observed in all stations
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and the number of dry years was generally higher in all stations. Based on the data obtained, it
is concluded that measures should be taken against extreme droughts that may occur in these
places in the future.

Keywords: Arid, SPI, DI, RDI, Analysis
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Kompozit malzemeler gelisen teknoloji ile beraber uzay, havacilik, endiistri, otomotiv vb.
birgok uygulama alanlarinda yaygin bir sekilde kullanilmaktadir. Kompozit malzemeler ytiksek
mekanik dayanim, hafiflik gibi bircok avantajli 06zelliklerinden dolayr miihendislik
uygulamalarinda kullanilan geleneksel malzemelere gore iistiinliik saglamaktadirlar. Bu
alanlarda, kompozit malzemeler farkli baglant1 bi¢imleri ile kullanilmaktadirlar. Bu baglanti
teknikleri ¢oziilebilen (civata, percin vb.) baglantilar ve yapistirict yardimiyla gerceklestirilen
yapisma baglantilaridir. Bu baglantilar kullanilarak kompozit malzemelerin dayanimi ve
giivenligi saglanmaktadir. Aynt zamanda bu baglanti bicimleriyle bir¢ok hasarli yapinin
onarimi da yapilmaktadir. Kompozit malzemelerde ¢6ziilebilen baglantilarin yerine yapistirma
baglantilar1 birgok avantajindan dolay1 yaygim bir sekilde kullanilmaktadir. Ozellikle kompozit
malzemelerde delik acilmasi gerilme yigilmalarina yol agmaktadir. Yine baglanti elemani
agirhigr ek agirlik olusturmaktadir. Bu dezavantajli durumlar, bir yapistirict yardimiyla yapisma
baglant1 tipleri kullanilarak, elde edilen yeni yapida hafiflik, diisiik maliyet ve hasar alaninin
tyilestirilmesi gibi birgok avantajlar saglamaktadir. Yapistirma baglant1 tipleri, hasarin bigimi,
yapinin geometrisi, kullanim yeri vb. parametreler dikkate alinarak farkli sekillerde baglantilar
gerceklestirilmektedir. Tek bindirmeli, ¢ift bindirmeli, tek taraftan yamal, ¢ift taraftan yamal
vb. yapisma baglantilar1 sekilde olabilmektedir. Bu anlamda kompozit malzemelerin kullanimi
ve bu malzemelerin birlestirilmesinde kullanilan yapistirma baglantilar1 {izerine yapilan
calismalar 6nem tasimaktadir.

Polimerik bir matris igerisine farkli partikiillerin eklenmesinin kompozitin mekanik ve
tribolojik 06zellikleri {izerindeki etkilerine dair bir¢ok calisma yapilmistir.  Kompozit
bilesenlerine belirli oranlarda kil, grafen, karbon nano tiipler, bor bilesikleri vb. bir¢ok nano
partikiil eklenmesi ile nanokompozitler elde edilmektedirler ve son yillarda bir¢ok miihendislik
alanlarinda kullanilmaktadirlar. Nanokompozitler, mekanik agisindan takviye elemaninin
yuksek ylizey-hacim orant nedeniyle geleneksel kompozit malzemelere goére farklilik
gosterirler. Burada takviye elemani ve iiretim yontemide 6nemlidir. Kullanilan nano partikiil
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tipi, orani, kompozit malzemenin mekanik, elektrik, 1s1l, optik ve kimyasal 6zelliklerini
etkilemesi agisindan onemlidir. Bu anlamda yapilan bir¢ok calismada nanokompozitlerin
mekanik 6zelliklerinde &nemli degisiklikler oldugu gériilmektedir. Ornegin; cesitli agirlik
yiizdeleri ile belirli oranlarda kullanilan nanokilin epoksi matrisine eklenmesi ile , elde edilen
nanokompozitin, nanokil eklenmemis kompozite goére mekanik o&zelliklerinde Onemli
degisiklikler oldugu yapilan onceki calismalarda tespit edilmistir. Nanokompozitin ¢ekme
dayanimi, basma dayanimi, sertlik, kayma modiilii, elastisite modiilii vb. bir¢ok mekanik
ozelliklerinde segilen agirlik yiizdelerine gore degisklikler olduguda c¢alismalarda
belirtilmektedir. Baz1 ¢alismalarda oranlarin mekanik 6zellikler {izerinde olumlu etkileri oldugu
, bazilarinda ise segilen nanopartikiil orani artisinin mekanik 6zellikleri olumsuz etkiledigi
belirtilmektedir. Benzer sekilde partikiil olarak bor bilesenleri, grafen ve karbon nano tiiplerin
kullanilarak elde edilen nanokompozitlerin mekanik oOzelliklerinde de degisimler oldugu
belirtilmektedir. Yine nano katkili kompozitin termal 6zelilkelrinde de énemli degisiklikler
meydana geldigi ¢alismalarda goriilmektedir. Tiim bu degisimlerde kullanilan oranlar, partikiil
tipi, matris tipininde vb. 6nemli oldugu goriilmektedir.

Yapisma baglant1 bigcimi kompozit yapilarin kullanim alanlarinda dayaniklilik, hafiflik, hasarin
onarimi vb. bircok avantaji getirmektedir. Nanokompozit malzemelerde yapisma baglanti
teknigi kullanilarak uygulama alanlarinda daha iyi sonuglar ortaya c¢ikarmaktadirlar. Hem
kompozit hem de nanokompozit yardimiyla yapilan bu uygulamalar yapinin giivenligi ve
mekanik Ozelliklerinin iyilestirilmesi acisindan da Onemlidir. Nano partikiiller katilarak
nnaokompozitler yapipstirma baglantilarinda kullanildigr gibi yapistirici malzemesinin
igerisinede nano partikiiller katilarakta baglantilar yapilabilinmektedir. Tiim bunlardaki temel
amagc, hasar iyilestirilmesi, yapistirict bolgesinin mukavemeti ve tiim elamanin dayaniminin
tyilestirilmesidir. Yapilan baglantilar birgok yiiklemeler altinda ¢alisabilmekte ve bu yiikleme
sonucunda yapistirict ile baglantis1 yapilmis elemanin analizleri deneysel yada sayisal olarak
yada her iki yontemle ilede incelenebilinmektedir. Nanopartikiil katkili yapistiric ile yapistirma
baglantilarinda yine mekanik 6zelliklerinde iyilesmeler oldugu ve baglant1 bolgelerindeki hasar
tiplerinde de farklililar oldugu calismalarda belirtilmektedir. Ozellikle elde edilen baglantilarda
genellikle yapistiric1 hasari, matris hasari, fiber hasar1 yada bunlarin beraber goriildiigii hasar
tipleri gerceklesmektedir. Bu hasar tipleri yapinin yiliklemeye bagl olarak yeniden tasariminda
ve yapigsma bolgesinin analizinde 6nemli bir parametredir.

Yapistiricr yardimiyla elde edilen yapigsma baglantilarin ¢evresel sartlar altindaki davraniglar
hem nanokompozit davraniglart agisindan hemde yapistirici {lizerindeki etkisi agisindan
onemlidir. Nem etkisi, sicaklik etkisi, su etkisi vb. Ortamlarinda kompozitin hem mekanik
hemde termal Ozelikleri tiizerinde etkisi O6nemli olup, bu alanda da bir¢ok c¢alisma
bulunmaktadir. Bu anlamda yapilanbaglant1 bigilerinde yada kullanilan komppozit birlesiminin
etkilesimi degisikler yaratabilmektedir. Yapisma baglantilar1 birgok parametreyi igerisinde
barindirdig1 i¢in buradaki degislerimler ve etkileri iizerine halen arastirmalar yapilmaktadir.
Son yillarda nanokompozitlerde bu alanda kullanilmaya baslanmis ve bdylelikle calismalarda
yeni bir alan ortaya ¢ikmustir.

Bu c¢aligmada, nano katkili ve katkisiz kompozitlerde farkli tip yapistirma baglantilarinin
performanslar1 arastirtlmistir. Yine nanopartikiiliin yapistirici igerisine katilarak elde edilen
baglanti bicimleri de arastirilmistir. Tiin bu arastirmalarda kullanilan nano partikiillerin
yapisma baglantilar1 izerindeki etkisi de arastirilmistir. Kullanilan nanopartikiil tipi ve oranlari
arastirilip, hasar tipleri {lizerindeki etkisi de yapilan calismalarda incelenmistir. Tiim bu
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incelemeler, bu alanda yapilmis ¢alismalarin arastirilmasi ve elde edilen sonuglarin
karsilastirilmasi yapilarak elde edilmistir. Ozellikle geleneksel malzemelere alternatif olarak
kullanilan kompozit malzemelerden de genellikle daha iy1 mekanik, termal 6zellikler gosteren
nanokompozitlerin yapistirma baglantilar1 iizerindeki etkisi yapilan Onceki caligsmalarin
sonuglartyla ortaya konulmustur. Bu anlamda bu ¢alismanin, nano katkili tabakali
kompozitlerde yapistirma baglantilarinin gelistirilmesi i¢in arastirma yapacak arastirmacilar
i¢in bir referans olusturulmasi amaclanmistir.

Anahtar Kelimeler: Nano kompozit; Yapistirma baglantisi; Mekanik ézellikler

ABSTRACT

Composite materials are widely used in many application areas such as aerospace, aviation,
industry, automotive, etc. with the developing technology. Composite materials are superior to
traditional materials used in engineering applications due to their many advantageous properties
such as high mechanical strength and light weight. In these areas, composite materials are used
with different types of connections. These connection techniques are dissolvable connections
(bolts, rivets, etc.) and adhesion connections realized with the help of adhesives. By using these
connections, the strength and safety of composite materials are ensured. At the same time, many
damaged structures are repaired with these connection types. Instead of dissolvable joints in
composite materials, adhesive joints are widely used due to their many advantages. Especially
drilling holes in composite materials leads to stress concentrations. Again, the weight of the
fastener creates additional weight. These disadvantages can be overcome by using adhesive
bonding joints with the help of an adhesive, which provides many advantages such as light
weight, low cost and improvement of the damage area in the new structure obtained. Adhesive
connection types are realized in different ways by taking into account the type of damage,
geometry of the structure, place of use, etc. parameters. Single lap, double lap, single side patch,
double side patch, etc. adhesive connections can be in the form of adhesive connections. In this
sense, studies on the use of composite materials and the adhesive joints used to join these
materials are important. Many studies have been conducted on the effects of adding different
particles into a polymeric matrix on the mechanical and tribological properties of the composite.

Nanocomposites are obtained by adding many nanoparticles such as clay, graphene, carbon
nanotubes, boron compounds, etc. at certain ratios to composite components and have been
used in many engineering fields in recent years. Nanocomposites differ mechanically from
conventional composite materials due to the high surface-to-volume ratio of the reinforcing
element. The reinforcing element and production method are also important here. The type and
ratio of nanoparticles used are important in terms of affecting the mechanical, electrical,
thermal, optical and chemical properties of the composite material. In this sense, many studies
have shown significant changes in the mechanical properties of nanocomposites. For example,
it has been determined in previous studies that there are significant changes in the mechanical
properties of the nanocomposite obtained by adding nanoclay used in certain ratios with various
weight percentages to the epoxy matrix compared to the composite without nanoclay. Tensile
strength, compressive strength, hardness, shear modulus, modulus of elasticity, etc. of the
nanocomposite tensile strength, compressive strength, hardness, shear modulus, modulus of
elasticity, etc. It is also stated in the studies that there are changes in many mechanical properties
according to the selected weight percentages. In some studies, it is stated that the ratios have
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positive effects on mechanical properties, while in others, the increase in the selected
nanoparticle ratio negatively affects the mechanical properties. Similarly, it is stated that there
are changes in the mechanical properties of nanocomposites obtained by using boron
components, graphene and carbon nanotubes as particles. It is also seen in the studies that
significant changes occur in the thermal properties of the nano-doped composite. It is seen that
the ratios, particle type, matrix type, etc. used in all these changes are important. Adhesive
bonding brings many advantages such as durability, lightness, damage repair, etc. in the usage
areas of composite structures. By using adhesion bonding technique in nanocomposite
materials, they produce better results in application areas. These applications made with the
help of both composite and nanocomposite are also important in terms of improving the safety
and mechanical properties of the structure. Nanocomposites can be used in adhesive
connections by adding nanoparticles, as well as by adding nanoparticles into the adhesive
material. The main purpose of all these is to improve the damage, the strength of the adhesive
zone and the strength of the entire element. The connections made can operate under many
loads and as a result of this loading, the analysis of the element connected with the adhesive
can be examined experimentally or numerically or both methods. It is stated in the studies that
there are improvements in the mechanical properties of the bonding joints with nanoparticle
doped adhesive and there are differences in the types of damage in the connection areas.
Especially in the joints obtained, adhesive damage, matrix damage, fiber damage or damage
types that are seen together occur. These damage types are an important parameter in the
redesign of the structure depending on the loading and in the analysis of the adhesion zone. The
behavior of the adhesive joints obtained with the help of adhesive under environmental
conditions is important both in terms of nanocomposite behavior and its effect on the adhesive.
Humidity effect, temperature effect, water effect, etc. The effect of the environment on both
mechanical and thermal properties of the composite is important and there are many studies in
this field. In this sense, the interaction of the connection types or the composite combination
used can create changes. Since adhesion joints contain many parameters, there are still
researches on the changes and effects here. In recent years, nanocomposites have started to be
used in this field and thus a new field has emerged in the studies.

In this study, the performances of different types of bonding joints in nano-doped and undoped
composites were investigated. The types of joints obtained by adding nanoparticles into the
adhesive were also investigated. The effect of the nanoparticles used in all these studies on the
adhesive joints was also investigated. The types and ratios of nanoparticles used have been
investigated and their effects on damage types have also been examined in the studies. All these
examinations were obtained by investigating the studies conducted in this field and comparing
the results obtained. Especially the effect of nanocomposites, which generally show better
mechanical and thermal properties than composite materials used as an alternative to traditional
materials, on adhesive joints has been revealed by the results of previous studies. In this sense,
this study is intended to be a reference for researchers who will conduct research for the
development of adhesive joints in nano-doped layered composites.

Keywords: Nano composite; Adhesive bonding; Mechanical properties
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Tarim ilaglar1, diger adiyla pestisitler; insektisid (bocek dldiirticiiler), akarasid (Kene 6ldiiriicii),
apisid (yaprak biti oldiiriicii), herbisid (yabani ot 6ldiiriicli), fungusid (kiif-mantar 6ldiiriicii),
rodentisid (fare ve kemirgen Oldiirlicii) seklinde simiflandirilan kimyasal maddelerdir.
Pestisitlerin zararl etkileri pestisitin ¢esidine, formiilasyonun tipine, uygulama sekline ve
tarimsal arazinin ¢esidine bagli olarak degisir.

Pestisitler insanlar ve hayvanlar i¢in potansiyel toksik maddelerdir. Pestisitler sadece hedef
organizmalar1 6ldlirmez, omurgali ve omurgasiz diger canlilar1 da etkiler. Diinya genelinde,
tarimsal Urlinlere uygulanan pestisitlerin 2.5 milyon ton oldugu sdylenmektedir. Yapilan
caligmalarda kullanilan pestisitlerin hedef organizmaya ulagsma orani % 0.3’ten daha az olarak
bulunmustur.

Bakir bir¢ok tarim tiirtinde ve 6zellikle organik tarimda, ¢esitli mantar ve bakteri hastaliklarini
kontrol etmek i¢in, lizim baglarinda, meyve bahgelerinde ve sebze {iretiminde sikga
kullanilmaktadir.

Bu ¢aligmada ticari olarak satis1 yapilan bazi pestisitlerin DNA {izerine etkileri tek baslaria ve
bakirsiilfat varliginda in vitro olarak arastirilmistir.

Caligma pBR 322 plazmid DNA kullanilarak agaroz jel elektroforezi teknigi ile yapilmistir.

Sonug olarak kullanilan pestisitler tek baglarina DNA oksidasyonuna sebep olmazken, bakir
stilfat varliginda plazmid DNA oksidasyonuna sebep oldugu tespit edilmistir.

Anahtar Kelimeler: Pestisit; DNA oksidasyonu, Bakur siilfat
ABSTRACT

Pesticides are among the most extensively used chemicals in the world today and they are also
among the most hazardous compounds for the human.
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Pesticides are a category of chemicals that are formulated to kill or repel a pest or halt its re-
production. Within this category, there are a range of subcategories, such as insecticides,
fungicides, rodenticides, pediculocides, and biocides.

Pesticides can be connected to each groove of the DNA double helix with various non covalent
interactions. For example; pesticides can be linked in the wall/surface of each groove of DNA
with hydrophobic interaction, specific hydrogen bonds or van der Waals interactions.

Copper is frequently used in many types of agriculture, especially in organic agriculture, to
control various fungal and bacterial diseases, and importantly in vineyards, orchards and
vegetable production.

In this study, the effects of some commercially available pesticides on DNA were investigated,
in the absence and presence of copper sulfate. The study was carried out using agarose gel
electrophoresis technique using pBR 322 plasmid DNA. As a result, It has been determined that
pesticides cause oxidation of plasmid DNA in the presence of copper sulfate.

Keywords: Pestiside; DNA oxidation; Copper sulfate
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Bu ¢alismada Subat 2022 ile Eyliil 2023 tarihleri arasinda Hevsel Bahgelerinin kus c¢esitliligi
calisilmigtir. Cevresel bilesenleriyle birlikte 6zel bir ekosistem karakterine sahip olan Hevsel
Bahgeleri (37°53'53.9"N 40°14'31.8"E) Diyarbakir sehir merkezine bitisik olup sehrin giiney
ve dogusunda yer almaktadir. 20 ay siiren arastirma siiresinde c¢aligma alaninda standart
ornitolojik ekipman esliginde (diirbiin, teleskop, fotograf makinesi, GPS ve ornitoloji el kitab1)
103 giin gozlem gerceklestirilmistir. Gozlemler sirasinda nokta sayim ve hat boyu gozlem
yontemleri birlikte kullanilmistir. Arazi ¢aligmalar1 sabah erken saatler ile glin batim1 arasinda
degiskenlik gosteren saat periyotlarinda yapilmaya calisilmis ve en az 3-4 saat arazide
gozlemler gerceklestirilmistir. Calisma kapsaminda Hevsel Bahgelerinde 13 ordo ve 38
familyaya mensup 164 farkli kus tiirii belirlenmistir. Bu tiirlerden 50 tanesi yerli,65 tanesi yaz
gbemeni, 28 tanesi kis gdgmeni ve 21 tanesi de transit gocer kategoridedir. Belirlenen tiirlerden
115 kadar1 alanda iireyen tiir kategorisinde iken 49 kadar1 ise alan1 sadece go¢ veya iireme
donemi disinda kullanmaktadir. Bunun yaninda ¢aligma alaninda tespit edilen tiirlerin ulusal ve
global tehlike kategorileri de belirlenmistir. Buna gore 9 tiir ulusal anlamda, 2 tiir ise global
anlamda nesli tehlike altinda olan tiirlerdir. Alanda tespit edilen tiirlerden Montifringila nivalis,
Periparus ater, Buteo lagopus tiirleri bolge icin ilk kez kaydedilmistir. Bunun yaninda ge¢miste
bolgede daha 6nce yapilan arastirmalarda tespit edilen bazi tiirlere ise rastlanmamistir. Dicle
Nehrinin de sagladig1 habitat ¢esitliligi Hevsel Bahgelerinde kus zenginliginin fazla olmasini
saglayan baslica nedenler arasinda sayilabilmektedir. Alan muazzam bir ¢esitlilige ev sahipligi
yapmasina ragmen bazi ¢evresel problemler de gdzlenmistir. Hevsel bahgelerinde yogun insan
etkisi nedeniyle ciddi ¢evre kirliliginin oldugu bu durumunda canli ve cansiz ¢evre iizerinde
geri donililemez tahribatlara sebep olacagi asikardir. Cevre sorunlarinin baslica sebepleri
arasinda sulamanin kanalizasyon suyuyla yapilmasi, Dicle nehrine kanalizasyon suyunun
bosaltilmasi, monotarim (tek tip iiriin), avcilik, bilingsiz aga¢ kesimi, suni giibreleme ve
kimyasal ila¢ kullanim1 gelmektedir.

Anahtar Kelimeler: Hevsel Bahgeleri, Kuslar, Cevre kirliligi, Kanalizasyon atiklari, Kimyasal
atiklar.
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ABSTRACT

The bird diversity of Hevsel Garden’s was studied between February 2022 and September 2023
period, during this study. Hevsel Gardens(37°53'53.9"N 40°14'31.8"E), which has a special
ecosystem character based on its environmental components, is adjacent to Diyarbakir city
centre and is located in the south and east of the city. During the 20-month research period, 103
days observations were carried out in the study area by standard ornithological equipment
(binoculars, telescope, camera, GPS and ornithology handbooks).During the observations,
point count and transect line methods have been used together.Field excursions were attempted
to be carried out at varying time periods between early morning and sunset, and observations
were made at least for 3-4 hours.In the scope of study, 164 different bird species that belong to
13 orders and 38 families were identified in Hevsel Gardens.Among of them 50 of species are
native, 65 are summer migrant, 28 are winter migrant while 21 are transit migrant categories.
Among these determined species 115 of them has a breeding potential in the area while 49 of
them non-breeding species and use the area for out of breeding season or migration seasons. In
addition, national and global threat categories of the species that identified in the study area
were determined. Accordingly, 9 are nationally and 2 are globally threatened species. Among
the determined species some of them are firstly reported for the region; such as Montifringila
nivalis, Periparus ater and Buteo lagopus. In addition, some species that reported during
previous studies from the region in the past have not been encountered in this study. The habitat
diversity provided by the Tigris River can be considered among the main reasons for the high
bird diversity in Hevsel Gardens. Despite of the area is sheltering to enormous diversity, some
environmental problems had also been observed. There is serious environmental pollution in
Hevsel gardens due to intense human impact, which may cause irreversible damage to the living
and non-living environmental components. The main causes of environmental problems are
irrigation with sewage water, discharge of sewage water into the Tigris River, monoculture
(monotype agriculture), hunting, uncontrolled deforestation together with using of fertilizer and
chemical pesticides.

Keywords: Hevsel Gardens, Birds, Environmental pollution, Sewage wastes, Chemical wastes
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Bu ¢alismada, kablosuz sensor aglariin giivenliginde kullanilan hafif kriptografik algoritmalar
aragtirtlmistir. Teknolojik yenilikler ivmelenerek artmaktadir. Cep telefonlar1 piyasaya
striildiiklerinde hacim olarak kabaydi. Ana islevleri kullanicilarinin birbirleriyle sesli
konusmalarini saglamakti, buna ragmen insanlar tarafindan yaygin olarak kullanilmamakla
beraber hantal bir yapilar1 vardi. Ancak giincel cep telefonlar1 oldukg¢a gelismis ve birgok
fonksiyonu gergeklestirecek diizeydedir. Kisa zaman araliginda cep telefonlari biiyiik bir evrim
gecirmis ve insanlarin hizmetine sunulmustur. Bu teknolojik evrimle beraber internet de biiyiik
bir evrim gecirmistir. internet, ilk énce insanlar1 birbirine baglama gorevi goriirken simdi
cithazlart birbirine baglamakta kullanilmaktadir. Bu entegrasyon baglaminda, cihazlarin
baglantilarin1 tanimlamak icin Nesnelerin Interneti (IoT) kavramu kullanilmaktadir. Bu
cihazlardan bazilarina 6rnek vermek gerekirse; masaiistii ve taginabilir bilgisayarlar ile tabletler
gibi giiclii bilgi islem cihazlari oldugu gibi kablosuz sensor aglar1 ve RFID (Radio Frequency
Identification) gibi kaynaklar1 kisith cihazlar da yer alabilmektedir. Geleneksel kriptografik
algoritmalar, kisitli cihazlar s6z konusu oldugunda, gerekli giivenlik ve performansi saglamakta
basarisiz olabilmektedir. Bu baglamda, hafif algoritmalar sinifinda yer alan kisith cihazlarin
0zel tasarlanmis ve minimize edilmis algoritmalara ihtiyaci bulunmaktadir. Bu sinirlamalar goz
oniinde bulundurularak tasarlanan kriptografik algoritmalara “hafif algoritmalar”, bu
algoritmalarin tasarlanmasi ¢aligmalarina da “hafif kriptografi” denmektedir. Kriptografi, en
yalin ifadeyle yetkisiz erisimi engellemek i¢in mesaj ve verilerin gizlenmesidir. Kriptografinin
kullanim1 ¢ok eskilere dayanir ve veri giivenliginde olduk¢a dnemlidir.

Giincel kullanilan hafif kriptografik algoritmalar, daha az gii¢ ve ¢ok daha siirli devreler
kullandiklarindan kablosuz sensor ag sistemleri, saglik sistemleri, IoT ve elektronik sistemlerde
caligmak tizere tasarlanmistir. Bu baglamda, s6z konusu cihazlar birtakim goérevleri yapmak
tizere koordineli bir sekilde galigmak iizere birbirlerine kablosuz olarak baglanmaktadirlar.
Kriptografik algoritmalarin cogu bilgisayar ve sunucular i¢in tasarlanmis kisitli cihazlarla uyum
saglamamaktadir. Hafif kriptografi algoritmas: bir taraftan daha kiigiik bir veri islem giicii
kullanirken diger taraftan onu giivence altina alabilmek icin bir prosediir uygulanmalidir. Hafif
kriptoloji algoritmalari, klasik yontemlerle karsilastirildiginda daha temel dongii ve daha az
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islem yogunluklarina sahiptir. Hafif blok sifrelerde ise, daha ¢ok algoritma vardir. Bu
algoritmalarin  ¢okluguna ve bir kisminin verimliligine ragmen, hafif kriptografi
algoritmalarinda ayn1 zamanda kisith cihazlarin 6zelliklerini de dikkate almak gerekir. Gerekli
giivenlik seviyesini elde etmek daha zor oldugundan dolay1 daha secici ve iyi algoritma ve
¢Oziim yollar1 gelistirmeye ve aramaya ihtiya¢ duyulmaktadir.

Giliniimiizde sifreleme, haberlesmede, cep telefonlarinda, bankacilik sistemlerinde, is ve kamu
web sitelerinde, saglik sistemlerinde ve bunun gibi bir¢ok alanda, hizmet ve uygulamalarda
kullanilmaktadir. Simetrik algoritma, sifreleme ve sifre kirmada ayni anahtarin kullanilmasi
anlamima gelmektedir. Asimetrik algoritma ise sifreleme igin agik anahtar ve sifre kirma igin
0zel anahtar olmak lizere iki anahtarin kullanilmasi anlamina gelmektedir. Hafif kriptoloji
algoritmalar1 genellikle 128 bit blok uzunluklarindan daha kisa verileri yine 128 bit’ten daha
kisa anahtar biiytikliikleriyle sifrelemeye yararlar. Hafif kriptografi i¢in sahip oldugumuz ana
kisitlamalar, gii¢c gereksinimleri, kullanilan kap1t miktar1 ve zamanlamayla yakindan ilgilidir.
Bir RFID cihazinin zamanlama gereksinimleri ve kullanilan kap1 sayisinin sinirlandirilmasinin
yaninda, herhangi bir sifreleme isleminde gii¢ tiilketiminde ciddi sekilde kisitlanmast
muhtemeldir. RFID cihazi bir pile sahip olsa dahi, pilin yeniden sarj edilmesi zordur ve bundan
dolay1 gii¢ tiikketimi en aza indirilmelidir.

Birgok IoT cihazi gercek diinyada fiziksel olarak erisilebilir oldugundan ve ¢ogunun enerji,
bellek, islem giicii ve hatta fiziksel alan gibi kaynaklari sinirli oldugundan otiirii IoT
dagitimlarinda giivenlik bir numarali zorluk olarak kabul edilmektedir. Bu kaynak
kisithiligindan dolayr RFID etiketleri, sensorler, akilli kartlar gibi IoT cihazlarina
odaklanilmistir. Bu cihazlardan gelen iletisim, kriptografinin daha hafif bir siirlim olan hafif
kriptografi ile giivence altina alinabilmektedir. Belirli uygulamalara odaklanan bir¢cok hafif
kriptografi yani diiz sifreleme algoritmasi piyasada bulunmaktadir. Alana biitiinciil bir bakis
saglamak i¢in, bu ¢alismada mevcut algoritmalarin, donanim performanslar1 ve uygulama ve
saldir1 direnci 6zellikleri agisindan karsilastirilmistir. Calismanin bulgulari, 18 farkli algoritma
icin acik sifreleme, yuvarlak sifreleme ve seri sifreleme, sonrasinda bu algoritmalarin agik
desifreleme, yuvarlak desifreleme ve seri desifreleme olmak iizere frekans, verim, alan,
maksimum gii¢ ve sizint1 gii¢ degerleri literatiirden alinan giincel veriler ile incelenmistir. Bu
verilerin istatistiki metrikleri hesaplanmistir. Donanim performansi agisindan kullanilacak olan
hafif kriptografi algoritmasinin hangisinin daha verimli olacagi hesaplanmistir. Sonugta ise en
1yi verim alinan sifreleme tekniginin, tiiketilen maksimum gii¢ ve sizint1 giiclin diger sifreleme
tekniklerine gore nispeten daha az oldugu seri sifreleme teknigi oldugu gozlemlenmistir.
Desifreleme teknigi verileri incelendiginde benzer sekilde en iyi verim alinan teknigin tiiketilen
maksimum ve sizint1 giiclin diger tekniklere oranla daha az oldugu seri desifreleme teknigi
oldugu goriilmektedir. Bu algoritmalarin ¢okluguna ve bir kisminin verimliligine ragmen, hafif
kriptografi algoritmalarinda ayn1 zamanda kisitli cihazlarin 6zelliklerini de dikkate almak
gerekir. Gerekli giivenlik seviyesini elde etmek daha zor oldugundan dolay1 daha segici ve iyi
algoritma ve ¢oziim yollar1 gelistirmeye ve aramaya ihtiya¢ duyulmaktadir. Bu nedenle mevcut
algoritmalar frekans, verim ve gii¢ performans o6zellikleri agisindan degerlendirilip en iyi
algoritmanin tercih edilmesi gerekmektedir.

Anahtar Kelimeler: Kablosuz Sensér Aglari; Hafif Kriptografi; Nesnelerin Interneti (IoT)
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ABSTRACT

In this study, lightweight cryptographic algorithms used in the security of wireless sensor
networks are investigated. Technological innovations are increasing rapidly. Mobile phones
were bulky when they were introduced. Their main function was to enable their users to talk to
each other by voice, although they were not widely used by people and had a cumbersome
structure. However, current mobile phones are quite advanced and capable of performing many
functions. In a short period of time, mobile phones have undergone a great evolution and have
been put into the service of people. Along with this technological evolution, the internet has
also undergone a great evolution. While the Internet first served to connect people to each other,
it is now used to connect devices to each other. In the context of this integration, the concept of
Internet of Things (IoT) is used to describe the connections of devices. Examples of some of
these devices include powerful computing devices such as desktop and portable computers and
tablets, as well as resource-limited devices such as wireless sensor networks and RFID (Radio
Frequency Identification). Traditional cryptographic algorithms may fail to provide the required
security and performance in the case of limited devices. In this context, constrained devices in
the lightweight algorithm class need specially designed and minimised algorithms.
Cryptographic algorithms designed with these limitations in mind are called "lightweight
algorithms” and the design of these algorithms is called "lightweight cryptography".
Cryptography, in the simplest terms, is the concealment of messages and data to prevent
unauthorised access. The use of cryptography dates back to ancient times and is very important
in data security.

Current lightweight cryptographic algorithms are designed to work in wireless sensor network
systems, healthcare systems, 10T and electronic systems as they use less power and much more
limited circuits. In this context, these devices are wirelessly connected to each other to work in
a coordinated manner to perform a number of tasks. Most cryptographic algorithms are not
compatible with the limited devices designed for computers and servers. A lightweight
cryptographic algorithm needs a procedure to secure it while using a smaller data processing
power. Lightweight cryptography algorithms have more basic cycles and lower computational
intensities compared to classical methods. In lightweight block ciphers, there are more
algorithms. Despite the multiplicity of these algorithms and the efficiency of some of them,
lightweight cryptography algorithms also need to take into account the characteristics of
constrained devices. Since it is more difficult to achieve the required level of security, there is
a need to develop and search for more selective and better algorithms and solutions.

Today, encryption is used in communication, mobile phones, banking systems, business and
public websites, health systems and many other areas, services and applications. Symmetric
algorithm means using the same key for encryption and decryption. Asymmetric algorithm
means using two keys, a public key for encryption and a private key for decryption. Lightweight
cryptography algorithms are generally used to encrypt data shorter than 128 bit block lengths
with key sizes shorter than 128 bits. The main constraints we have for lightweight cryptography
are closely related to power requirements, the amount of gates used, and timing. Besides
limiting the timing requirements and the number of gates used, an RFID device is likely to be
severely constrained in its power consumption in any encryption process. Even if the RFID
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device has a battery, the battery is difficult to recharge and therefore power consumption must
be minimised.

Security is recognised as the number one challenge in 10T deployments since many I0T devices
are physically accessible in the real world and most of them have limited resources such as
energy, memory, processing power and even physical space. Due to this resource constraint,
the focus has been on 10T devices such as RFID tags, sensors, smart cards. Communication
from these devices can be secured with lightweight cryptography, which is a lighter version of
cryptography. Many lightweight cryptography, i.e. flat encryption algorithms that focus on
specific applications, are available on the market. In order to provide a holistic view of the field,
this study compares existing algorithms in terms of their hardware performance and
implementation and attack resistance properties. The findings of the study are analysed for 18
different algorithms for open encryption, round encryption and serial encryption, and then the
frequency, throughput, area, maximum power and leakage power values of these algorithms for
open decryption, round decryption and serial decryption are analysed with current data from
the literature. Statistical metrics of this data were calculated. We calculated which lightweight
cryptography algorithm would be the most efficient in terms of hardware performance. As a
result, it is observed that the most efficient encryption technique is the burst encryption
technique where the maximum power consumed and leakage power are relatively lower than
other encryption techniques. Similarly, when the data for the decryption technique is analyzed,
it is observed that the technique with the best efficiency is the serial decryption technique, where
the maximum power consumed and the leakage power are relatively lower than the other
techniques. Despite the abundance of these algorithms and the efficiency of some of them,
lightweight cryptography algorithms also need to take into account the characteristics of
constrained devices. Since it is more difficult to achieve the required level of security, there is
a need to develop and search for more selective and better algorithms and solutions. Therefore,
existing algorithms should be evaluated in terms of frequency, throughput and power
performance characteristics and the best algorithm should be chosen.

Keywords: Wireless Sensor Networks; Lightweight Cryptography; Internet of Things (1oT)
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07/
Medikal tekstil alaninda, cerrahi onliik, hastane perdeleri, gazli bez, kolluk ve dizlik, yiiz
maskesi vb. gibi ¢ok sayida tibbi ekipman kullanilmaktadir. Giiniimiizde, sentetik lif ve
tekstillerden yapilan yiiz maskesi, yiiksek hidrofobik 6zelliklerinden dolay1 bakterilerin
saldirilarina karsi daha fazla direng gostermektedir. Bununla birlikte, baz1 nano malzemelerin
kullanimi bakterileri 6ldiirerek antimikrobiyal 6zelligi arttirabilir. Son yillarda titanyum dioksit,
cinko oksit, bakir, altin, magnezyum, kitosan ve aljinat gibi antimikrobiyal 6zelliklere sahip
¢esitli nano malzemeler yaygin olarak ¢alisilmistir [1]. Cinko oksit (ZnO) ¢esitli nanoyapilar
olusturur ve miikemmel biyokimyasal aktiviteleri, fiziksel 6zellikleri ve kapsamli uygulamalari
nedeniyle 1yi bilinen, ¢ok yonlii bir malzemedir. Cinko oksit (ZnO) de antibakteriyel olmas1 ve
yara iyilestirici 6zelliginden dolay1r biyomedikal ve kozmetik uygulamalarda kullanilan
nanoliflerin Giretiminde kullanilan bir metal oksittir. Cinko oksit; antibakteriyel, yara iyilestirici,
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kizariklik giderici, iltihap 6nleyici vb. 6zellikleri sebebiyle akne problemine karsi kozmetik
sektoriinde kullanilan yiiz maskelerinde kullanilma potansiyeline sahiptir. Yapisal ve
morfolojik cesitliligi son birka¢g yilda arastirmacilarin ilgisini ¢ekmistir. Cinko oksit
nanopartikiilleri (ZnO NP), giiniimiizde kullanilan en yaygin bakterisidal ajanlardir. ZnO,
kimyasal stabilitesi, daha kolay sentez yontemleri, maliyet etkinligi, daha az toksisitesi vb.
nedenlerden dolay1 tercih edilmektedir. ZnO'nun antimikrobiyal 6zelligi biiyiik 6l¢iide boyut,
sekil, morfoloji, kristal boyutu, yiizey alani, gozeneklilik, kristal kusurlar1 vb. gibi fiziksel ve
kimyasal ozelliklerine baghidir. Bununla birlikte ¢inko oksit nanoyapraklarin (ZnO-NL),
hastaliga neden olan Gram-pozitif bakteri Staphylococcus aureus MCC 2043(T) iizerinde
yuksek antibakteriyel aktivite gosterdigi belirtilmistir [2]. Bundan dolay1 ¢alismamizda ¢inko
oksit yiikli benzen-doped grafit karbon nitriir (ZnO@BD-g-C3sN4) destekli nano yaprak
malzemeleri hazirlanmasi ve antimikrobiyal aktivitelerinin incelenmesi amaglanmustir.

Bunun i¢in diisiik maliyetli ve toksik olmayan BD-g-C3Ns nanokompozit iire ve m-
trthidroksibenzenin termal polikondensasyonu hazirlanmistir. Daha sonra literatiirler
dogrultusunda birlikte ¢oktiirme yontemi kullanilarak, farkli derisimlerdeki (0,04-0,24 M)
sodyum bikarbonat ve ¢inko asetatin polietilen glikol esligindeki reaksiyonuyla elde edilen
farkli miktarlardaki ZnO nanopartikiilleri sentezlenen BD-g-C3N4’ilin eklenmesiyle destek
malzemesine dekore edilmistir. Antimikrobiyal etkisi en yliksek olan nanomalzemenin FT-IR,
XPS, XRD, SEM, SEM-EDX, BET, TEM ve TEM-EDX cihazlar ile elektronik ve morfolojik
Ozellikleri karakterize edilmistir.

Hazirlanan ZnO@BD-g-C3N4 nanokompozitinin antibakteriyel ve antifungal aktiviteleri kiiciik
degisikliklerle agar kuyucuk difiizyon yontemi ile Pseudomonas aeruginosa ATCC 27853,
Staphylococcus aureus ATCC 25923 ve Candida albicans ATCC 10231 mikroorganizmalari
lizerinde antibakteriyel (Gram — ve +) ve antifungal aktiviteleri test edilmistir. Gecelik
kiiltiirden alinan mikroorganizmalar, agar plak ylizeyine iyice yayildiktan sonra ZnO@BD-g-
CsNs cozeltisinden 100ul alinarak agar plak tizerinde olusturulan (yaklasik olarak 8mm
capindaki) kuyucuklara birakilmistir. 24 saatlik inkiibasyondan sonra olusan inhibisyon zonlari
Ol¢iilmiistiir. Elde edilen sonuglar, standart antimikrobiyal olan Imipenem diskiyle
karsilastirlmistir. Antibakteriyel ve antifungal aktivite calismalari, ii¢ tekrarli olarak
yapilmistir.

ZnO@BD-g-C3N4 nanokompozitinin antioksidan aktivitesi, DPPH serbest radikal siiplirme
aktivitesine gore test edilmistir. Seyreltilmis konsantrasyonlar, stok konsantrasyon tlizerinden
ultrasonik banyo yardimiyla hazirlanmistir. Coziicti olarak saf su kullanilmistir. Serbest radikal
olarak hazirlanan DPPH-Etanol c¢ozeltisi ve ZnO@BD-g-C3Ns konsantrasyonlari, 96
kuyucuklu plakaya birakilmistir. Daha sonra oda sicakliginda 30 dakika boyunca karanlikta
inkiibe edilmistir. Inkiibasyon sonrasinda absorbans degerleri, mikroplaka okuyucu ile
Olclilmiistiir. Elde edilen sonuglar, % inhibisyon olarak hesaplanmistir. Antioksidan aktivite
calismasi, {i¢ tekrarli olarak yapilmistir.

Sonug olarak, antimikrobiyal aktivite deneyi sonucunda elde edilen veriler dogrultusunda her
iki bakteri {lizerinde de antibakteriyel aktivite gozlenmistir. 16ZnO@BD25CN,
8ZnO@BD35CN ve 8ZnO@BD45CN test bilesiklerinin, P.aeruginosa iizerinde yiiksek
antibakteriyel (standart antimikrobiyal olan Imipenem’in aktivitesine yakin) etkisi
gbzlenmistir. Bununla birlikte 8ZnO@BD25CN, 16ZnO@BD25CN, 4ZnO@BD35CN,
8ZnO@BD35CN, 16ZnO@BD35CN, 4ZnO@BD45CN ve 8ZnO@BD45CN hem Gram
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negatif bakteri hem de Gram pozitif bakteri {lizerinde aktivite gosterirken 16ZnO@BD45CN
sadece Gram pozitif bakteri ilizerinde aktivite gostermistir. Ancak antifungal aktivite
gbzlenmemistir. Antibakteriyel ve antifungal aktivite caligmalart sonuclari, Sekil 1°de
gosterilmistir.

Sekil 1. Antimikrobiyal aktivite sonuglarina ait gorseller (500 pg/mL konsantrasyonda).
Sirasiyla sol iistte S.aureus, sag lstte P.aeruginosa ve alt kisimda C.albicans.

Nanoyaprak malzemesinin gozle goriiliir bir renk degisimine sahip oldugu ancak karanlikta
inkiibasyon sirasinda ¢okme meydana geldiginden dolayr bos (sar1 renkle isaretli
kuyucuklardan kirmizi renkle isaretli) kuyucuga aktarilmistir. Ancak nanoyaprak malzeme
¢ozeltisinin sahip olduklar1 renkten dolayr antioksidan test sonuclari, mikroplaka cihazinda
okunamamugtir. Antioksidan aktivite sonuglari, Sekil 2°de gosterilmistir.
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Sekil 2. Antioksidan aktivite sonuglarina ait gorseller.

Anahtar Kelimeler: g-CsNs, ZnO, BD-g-C3N4, Nanoyaprak, Antimikrobiyal aktivite, Agar
kuyucuk

ABSTRACT

In the field of medical textiles, a large number of medical equipment such as surgical gowns,
hospital drapes, gauze, armbands and knee pads, face masks, etc. are used. Nowadays, face
masks made of synthetic fibers and textiles are more resistant to bacterial attack due to their
high hydrophobic properties. However, the use of some nano-materials can enhance the
antimicrobial property by killing bacteria. In recent years, various nano-materials with
antimicrobial properties such as titanium dioxide, zinc oxide, copper, gold, magnesium,
chitosan and alginate have been widely studied [1]. Zinc oxide (ZnO) forms various
nanostructures and is a well-known, versatile material due to its excellent biochemical
activities, physical properties and extensive applications. Zinc oxide (ZnQ) is also a metal oxide
used in the production of nanofibers used in biomedical and cosmetic applications due to its
antibacterial and wound healing properties. Zinc oxide has the potential to be used in face masks
used in the cosmetic industry against acne problem due to its antibacterial, wound healing, rash
removal, anti-inflammatory, etc. properties. Its structural and morphological diversity has
attracted the attention of researchers in the last few years. Zinc oxide nanoparticles (ZnO NP)
are the most common bactericidal agents used today. ZnO is preferred due to its chemical
stability, easier synthesis methods, cost effectiveness, less toxicity, etc. The antimicrobial
property of ZnO largely depends on its physical and chemical properties such as size, shape,
morphology, crystal size, surface area, porosity, crystal defects, etc. However, it was reported
that zinc oxide nanosheets (ZnO-NL) showed high antibacterial activity on the disease-causing
Gram-positive bacterium Staphylococcus aureus MCC 2043(T) [2]. Therefore, the aim of this
study was to prepare zinc oxide loaded benzene-doped graphite carbon nitride (ZnO@BD-g-
C3N4) supported nanosheet materials and to investigate their antimicrobial activity.

For this purpose, low-cost and non-toxic BD-g-CsN4 nanocomposite was prepared by thermal
polycondensation of urea and m-trihydroxybenzene. Then, using the co-precipitation method
in accordance with the literatures, different amounts of ZnO nanoparticles obtained by the
reaction of sodium bicarbonate and zinc acetate at different concentrations (0.04-0.24 M) in the
presence of polyethylene glycol were decorated on the support material by adding the
synthesized BD-g-C3N4. The electronic and morphological properties of the nanomaterial with
the highest antimicrobial effect were characterized by FT-IR, XPS, XRD, SEM, SEM-EDX,
BET, TEM and TEM-EDX devices.

Antibacterial (Gram - and +) and antifungal activities of the prepared ZnO@BD-g-C3N4
nanocomposite were tested on Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus
ATCC 25923 and Candida albicans ATCC 10231 microorganisms by agar well diffusion
method with minor changes. After the microorganisms from the overnight culture were
thoroughly spread on the agar plate surface, 100ul of ZnO@BD-g-C3Na4 solution was taken and
placed in wells (approximately 8mm in diameter) formed on the agar plate. After 24 hours of
incubation, the zones of inhibition were measured. The results obtained were compared with
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the standard antimicrobial Imipenem disc. Antibacterial and antifungal activity studies were
performed in triplicate.

The antioxidant activity of ZnO@BD-g-C3N4 nanocomposite was tested according to DPPH
free radical scavenging activity. Diluted concentrations were prepared from the stock
concentration using an ultrasonic bath. Distilled water was used as solvent. DPPH-Ethanol
solution and ZnO@BD-g-C3N4 concentrations prepared as free radicals were deposited in a 96-
well plate. Then incubated at room temperature for 30 minutes in the dark. After incubation,
absorbance values were measured with a microplate reader. The results obtained were
calculated as % inhibition. Antioxidant activity study was performed in triplicate.

As a result, antibacterial activity was observed on both bacteria in accordance with the data
obtained from the antimicrobial activity assay. 16ZnO@BD25CN, 8ZnO@BD35CN and
8ZnO@BD45CN test compounds showed high antibacterial activity (close to the activity of the
standard antimicrobial Imipenem) on P. aeruginosa. However, 8ZnO@BD25CN,
16ZnO@BD25CN, 4ZnO@BD35CN, 8ZnO@BD35CN, 16ZnO@BD35CN,
4ZnO@BD45CN and 8ZnO@BD45CN showed activity on both Gram negative bacteria and
Gram positive bacteria while 16ZnO@BD45CN showed activity only on Gram positive
bacteria. However, no antifungal activity was observed. The results of antibacterial and
antifungal activity studies are shown in Fig 1.

Figure 1. Figure showing antimicrobial activity results at 500 ug/mL concentration. S.aureus
on the top left, P.aeruginosa on the top right and C.albicans on the bottom, respectively.

The nanosheet material had a visible color change but was transferred from the empty wells
(from marked with yellow color to the wells marked with red color) due to precipitation during
incubation in the dark. However, the antioxidant test results could not be read in the microplate
device due to the color of the nanosheet material solution. Antioxidant activity results are shown
in Fig 2.
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Figure 2. Antioxidant activity results.

Keywords: g-CsN4, ZnO, BD-g-C3sN4, Nanosheet, Antimicrobial activity, Agar well
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ABSTRACT

Globally, one of the main causes of the development of antimicrobial resistance in pathogenic
microorganisms, which leads to various infections in humans, is the intensive use of antibiotics
at sub-therapeutic levels in animal production. The threats posed by antimicrobial resistance
prompted the European Union to ban the addition of antibiotics as growth promoters (AGPSs)
to the diet in 2006. Additionally, concerns regarding personal health, environmental issues,
animal welfare, taste, quality, and food safety have directed many consumers towards products
produced without the use of antibiotics. Therefore, animal nutritionist have embarked on a
search for new natural, reliable, and resistance-free alternative AGPs to achieve high-quality
and safe animal products for human consumption and bridge the productivity gap arising from
antibiotic-free production. Numerous phytogenic feed additives have been tested in this context.

Fennel (Foeniculum vulgare) is known for its strong antimicrobial and antioxidant properties.
Thanks to its antioxidant properties, fennel strengthens the overall immune system of animals,
allowing them to become more resistant to various diseases. In addition, fennel positively
affects gastrointestinal health by suppressing the growth of harmful microflora during the
digestive process. Oregano (Origanum vulgare) has strong antimicrobial and antifungal
properties due to its high content of phenolic compounds. These properties suppress pathogenic
microorganisms in the gastrointestinal and respiratory systems of animals, reducing the risk of
infection and supporting digestive health. Oregano also helps to improve the overall health of
animals and reduce stress levels. Thus, these natural additives not only enhance animal welfare,
but also support the provision of safer animal products to consumers. However, it is important
to consider quail meat as an alternative protein source for broiler chickens, both to increase
dietary diversity and to promote sustainable food sources. Quail meat is tasty and nutritious,
with low fat content and high protein value. In addition, quail meat is rich in essential amino
acids, with a particularly high content of amino acids such as lysine and methionine. Also rich
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in iron, phosphorus and various B vitamins, quail meat is particularly rich in vitamin B12.
However, factors such as cultural preferences, lack of access or cost make quail meat
consumption uncommon in some regions. Thus, the aim of this study was to investigate the
effects of the addition of encapsulated fennel or oregano essential oil to the diet of Japanese
quail (Coturnix coturnix japonica) on fattening performance, intestinal morphology and
microflora.

In the study, a total of 160 Japanese quails of both sexes and one day old were randomly
assigned to 4 different treatment groups, each consisting of 10 replications. The treatment
groups were fed with diets containing no feed additives (Control), 250 mg of encapsulated
fennel essential oil, thyme essential oil and their mixtures per kg of feed. The study was
conducted for 5 weeks according to the randomized plots experimental design and feed and
water were provided ad libitum during the experiment. The lighting plan was 23 hours of light
and 1 hour of darkness during the experiment. Body weights of quails and the amount of feed
consumed were recorded weekly on a replicate basis. Body weight gain, feed intake and feed
conversion ratio were calculated weekly. At the end of the experiment, the intestinal contents
of 10 quails randomly selected from each group were removed and Clostridium perfringens,
Escherichia coli and Lactobacillus spp. were counted. For histomorphologic measurements,
small intestine segments were separated and villus height, villus width, villus area and crypt
depth were measured. As a result of the experiment, there was no difference between the groups
in terms of body weight gain (P>0.05). Oregano essential oil decreased feed intake and
improved feed conversion ratio (P<0.05). While there was no difference in Clostridium
perfringens and Escherichia coli counts in female quails (P>0.05), Lactobacillus spp. counts
increased in quails fed oregano essential oil (P<0.05). There was no difference between the
groups in terms of Clostridium perfringens, Escherichia coli and Lactobacillus spp. counts
measured in male quails (P>0.05). Fennel essential oil increased duodenal villus height, width,
area and villus height/crypt depth ratio (P<0.05), while fennel and oregano essential oil mixture
decreased jejunum and ileum villus height and width (P<0.05). Furthermore, oregano essential
oil increased ileum villus height and villus area (P<0.05). In conclusion, it is suggested that
fennel and oregano essential oils should be added to the diets individually rather than in mixture,
and different levels and combinations with different phytogenics should be investigated in
future studies.

Keywords: Japanese quail, fennel, oregano, performance, intestinal morphology, microflora
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Bitlis I1i Tatvan Ilgesinde Yaprakbiti Tiirlerinin

Saptanmasi
Determination of Aphid Species in Tatvan District of Bitlis Province

Ezgi Akdamar Selime Olmez Bayhan
Bitlis Il Tarim ve Orman Miidiirligii DicleUniversitesi/ ZiraatFakiiltesi
Bitki Koruma BitkiKorumaBoliimii/EntomolojiAnabilim Dali
Bitlis, Tiirkiye Diyarbakir, Tiirkiye
ezgi.akdamar@tarimorman.gov.tr solmezbayhan@gmail.com
0z

Gecmisten gilinlimiize etrafiyla ilgili arastirma icinde olan insanoglunun dikkatini ¢eken
boceklerin teshis edilmesine yonelmesi kaginilmazdi. Tiirkiye bulundugu cografik konum
bakimindan 6nemli bir konuma sahiptir. Bu cografik konum sayesinde bir¢ok tarimsal {iriiniin
yetistirilmesi olumlu oldugu kadar tarimsal alanlarda zararli olan boceklerin tiirlerinin de fazla
olabilecegini gostermektedir. Tarimsal alanlarda veya tarim disinda kalan alanlarda zengin
bocek faunasina sahip olan Tiirkiye’de bulunan boceklerin teshis edilmesi i¢in cezbedici hale
gelmistir. Bocekler, Arthropoda (eklembacaklilar) subesinin Insecta sinifini olustururlar.
Insecta sinifi igerisinde Hemiptera takimina bagli Aphididae familyasina baglh afitler yani
yaprakbitlerinin teshisleri de son donemde artis gostermistir. Diinyada ve iilkemizde onemli
zararllar arasinda yer alan afitler hem bitkilere direkt zarar vermekte hem de bitkilerde goriilen
bir¢ok hastaligin vektorliiglinii yaparak ve ayn1 zamanda fumajine neden sebep olmasindan
kaynakli olarak dolayl1 olarak da zarar vermektedirler. Yapilan etkili miicadele ¢aligmalarina
karsin afitlerin etki alan1 giin gectik¢e artmaktadir. Afitlerin viicutlar1 oval veya yuvarlak olup,
viicut uzunlugu genellikle 0.5-3.5 mm arasinda degigsmektedir. Afitlerin bitki 6z suyunu emmek
i¢cin kullandiklar1 rostrumun (hortum) sekli ve uzunlugu tiire 6zgii olup beslendikleri bitkiye
gore degisiklik gostermektedir. Abdomen 8 segmentten olugsmakla birlikte besinci segmentinin
dorsal kisminda bir ¢ift sifunkuli yer almaktadir. Abdomendeki tiiylerin sekilleri ve
pigmentlesme afit sistematiginde olduk¢a dnemlidir. Afitler polimorfik tiirler olup viicutlart
acik yesilden siyaha kadar degisen renklere sahiptir. Popiilasyonlar icerisinde kanatli ve
kanatsiz bireyler bulunabilmektedir. Afitlerin iliremeleri eseyli ve eseysiz olabilmektedir.
Afitler kislamadan once eseyli lireme yaparken biitiin yaz donemi boyunca eseysiz iireme ile
sadece disi bireyler meydana getirebilmektedirler. 2023 yili Mayis ve Agustos aylar1 arasinda
Dogu Anadolu bdlgesinde bulunan Bitlis Ilinin Tatvan Ilgesinde bitkisel iiriin iiretilen tarimsal
alanlarda ve tarimsal alan disinda kalan alanlarda bulunan yaprakbitleri toplanmistir. 2023
yilinda yaprakbiti popililasyonunun yogun oldugu aylarda haftada bir, yogun olmadigi
donemlerde ise ayda bir arazi ¢ikislar1 yapilarak, drnekler toplanmustir. Ornekler tarla bitkileri,
bag-bahce, park ve orman bitkileri ile yabanci otlar olmak iizere tiim bitkilerden taranarak
alinmistir. Bitkinin aksamlarindan alinan 6rnekler 6ncelikle kese kagitlarina konularak neminin
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alinmasi saglanmistir. Ardindan alinan ornekler polietilen posetlere konulup +4santigrat
derecede muhafaza edilmistir. Alinan 6rnekler daha sonra dncelikle fir¢ayla uyarildiktan sonra
ince uglu ‘0’ numara firca ile alinarak %80 lik etil alkol bulunan ependorf tiiplerine alinmastir.
Yaprakbitleri i¢cinde %80°lik etil alkol bulunan ependorf tiiplerinin igerisine konulduktan sonra
teshis amaciyla konu uzmanlarina gonderilmis ve teshisi yapilan yaprak biti tiirleri Dicle
Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimiinde muhafaza edilmektedir. Orneklerin
preparasyonlart Martin (1983) ‘de belirtilen prensiplere gore yapilmistir. %80’lik etil alkol
icinde bulunan Ornekler sicak su banyosunda 1-2 dakika kaynatildi. Alkol pipet yardimiyla
uzaklastirildt ve 1 cm derinliginde %10’luk KOH (potasyum hidroksit) ilave edilerek 3-5
dakika kaynatildi. KOH siringa ile bosaltild1 ve her seferinde en az bes dakika olarak 5-6 kez
distile suyla yikandi. Distile su uzaklastirildi ve siringa ile 1 cm glasiyel asetik asit eklenerek
2-3 dakika bekletildi. Islem 2 defa tekrarlandi. Orneklerin i¢inde yiizecegi miktarda renk agici
olan karanfil yagi eklendi ve 20-30 dakika bekletildi. Lama damlatilan kanada balsami iizerine
3-4 birey dikkatlice yerlestirildi. Hava kabarcig1 kalmayacak sekilde lamel uygun bir aciyla
kapatildi. Preparatlar 50 °C’lik etiivde bir hafta kurumaya birakildi. Orneklerin alindig1 lokalite,
tarih, bitki ad1 ve teshisi yapildiktan sonra tiir adi kurallara uygun bir sekilde etiketlere yazilarak
sakland1. Preparasonu yapilan 6rnekler teshis edilmek iizere Dicle Universitesi Bitki Koruma
Ana bilim dali laboratuvarinda teshis edilmistir. Aphidoidea {ist familyasina ait yaprakbiti
tirlerinin tespit edilmesi amaciyla yiiriitiilen c¢alismada yaprakbitlerinin morfolojik
ozelliklerine gore teshis edilmistir. Yapilan teshis sonucunda Hemiptera takimi1 Aphidoidea {ist
familyasina bagli Aphidinae, Callaphidinae, Chaitophorinae, Lachninae olmak {izere 4 alt
familyaya ait 22 cins ve bu cinslere bagli 36 yaprak biti tiirii tespit edilmistir. Bu tiirlerin ait
oldugu cinsler; Acyrthosiphon, Aphis, Brachycaudus, Chaitophorus, Chromaphis, Diurophis,
Dysaphis, Hyalopterus, Macrosiphum, Metopolophium, Myzaphis, Myzus, Neomyzus, Ovatus,
Panaphis, Pterochloroides, Rhopalosiphum, Schizaphis, Sitobion, Therioaphis, Tuberolachnus
ve Uroleucon olarak belirlenmistir. Bu cinslere bagl tiirler ise; Acyrthosiphon pisum, Aphis
craccivora, Aphis gossypii, Aphis nasturtii, Aphis pomi, Aphis tirucallis, Brachycaudus
almatinus, Brachycaudus amygdalinus, Brachycaudus helichrysi, Brachycaudus
persicae,Chaitophorus leucomelas, Chromaphis juglandicola, Diurophis noxia, Dysaphis
plantaginea, Dysaphis pyri, Hyalopterus pruni, Macrosiphum euphorbiae, Macrosiphum
marduilkoli, Macrosiphum rosae, Metopolophium dirhodum, Myzaphis rosarum, Myzus cerasi,
Myzus ornatus, Myzus persicae, Neomyzus circumflexum, Ovatus insitus, Panaphis juglandis,
Pterochloroides persicae, Rhopalosiphum nymphaeae, Schizaphis graminum, Sitobion
africanum, Sitobion avenae, Therioaphis trifolii, Tuberolachnus salignus, Uroleucon cichorii
ve Uroleucon compositiae’dir. Yapilan ¢alisma sonucunda 36 yaprak biti teshis edilmistir.

Calisma sonucuna gore en yaygin gorillen yaprakbiti tiirleri Aphis, Brachycaudus,
Macrosiphum ve Myzus cinslerine ait olup, ceviz bitkisinde ¢ok yogun popiilasyonda Panaphis
juglandis tiird, akasya bitkisinde ¢ok yogun popiilasyonda Aphis craccivora tiirii saptanmistir.

Yapilan ¢aligmalar sayesinde hem afit zararlisinin biyolojisinin daha iyi anlasilmasi hem de
bolgesel ve iilke capinda yapilacak miicadele c¢alismalarinda yol gosterici olacagi
diistiniilmektedir. Teshis edilen yaprakbiti tiirlerinin bulunduklar1 bitkilerle birlikte
yaymlanmasiyla tarimsal iiretim yapan ciftcilerimizin bitkisel {irlinleri i¢in yapmaya karar
verecekleri tarimsal savas yontemi agisindan fayda saglayacagi 6n goriilmektedir.

Ayn1 zamanda yapilan ¢aligma sayesinde sadece kimyasal ilag kullanimi degil ayn1 zamanda
zarar esigini gegmeyen tiirler i¢in de entegre miicadele (IPM) ¢alismalan yiiriitiilerek gereksiz
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sentetik kimyasallarin kullanimina sinirlamalar getirilebilecegi diisiiniilmektedir. Entegre
miicadele geregi oncelikle kiiltiirel, fiziksel, mekanik, biyoteknik ve nihai olarak kimyasal
miicadele uygulamalarina gec¢ilmelidir. Kimyasal miicadeleye karar verilmisse segici, dogal
diismanlara yan etkisi olmayan ya da smirli olan insektisitlerin kullanilmasina dikkat
edilmelidir. Ekonomik kayiplara neden olan yaprakbitlerinin dogadaki biyolojik donemlerinin
takip edilmesi ve iklim verileriyle iliskilendirilerek miicadele programlarinin gelistirilmesi
Onem arz etmektedir.

Bu sayede dogru yontemle hem ekonomik a¢idan hem zamandan hem de saglik yoniinden
bitkisel liretim yapan ¢ift¢ilere ve topluma fayda saglanacag diistiniilmektedir. Bu dogrultuda
stirdiiriilebilirligin yayginlasacagr ve yapilacak bir sonraki c¢alismalara 151k tutacagi 6n
goriilmektedir.

Anahtar Kelimeler: Aphidinae, Aphidoidea, Afit,Yaprakbiti, Tatvan

ABSTRACT

From the past to the present, it was inevitable that human beings, who have been in research
about their surroundings, turned to the identification of insects that attracted their attention.
Turkey has an important geographical location in terms of location. Thanks to this geographical
location, the cultivation of many agricultural products is positive as well as thespecies of insects
that are harmful in agricultural areas may be high. Having a rich insect fauna in agricultural
ornon-agricultural areas, it has become attractive for the identification of insects found in
Turkey. Insects form the class Insecta of the Arthropoda (arthropods). Within the Insect aclass,
the identification of aphids (aphids) of the Aphididae family of the Hemiptera order has recently
increased. Aphids, which are among the important pests in the world and in our country, both
directly damage plants and indirectly by vectoring many diseases seen in plantsand also by
causing fumigation. This study was carried out to detect aphid spesies belonging to the Aphid
oidea superfamily on plants in agricultural area sandnon-agricultural areas in Tatvan District of
Bitlis Province between May and August 2023. Aphids were identified according to their
morphological characteristic sand as a result of the diognosis, 22 gener abelonging to 4
subfamilies Aphidinae, Callaphidinae, Chaitophorinae, Lachninae belonging to the Aphidoidea
superfamily of the Hemiptera or derand 36 aphid species belonging to these genera were
identified. The generato which these species belong are; They were identified as Acyrthosiphon,
Aphis, Brachycaudus, Chaitophorus, Chromaphis, Diurophis, Dysaphis, Hyalopterus,
Macrosiphum, Metopolophium, Myzaphis, Myzus, Neomyzus, Ovatus, Panaphis,
Pterochloroides, Rhopalosiphum, Schizaphis, Sitobion, Therioaphis, Tuberolachnus and
Uroleucon. The species belonging to these genera are; Acyrthosiphon pisum, Aphis craccivora,
Aphis gossypii, Aphis nasturtii, Aphis pomi, Aphis tirucallis, Brachycaudus almatinus,
Brachycaudus amygdalinus, Brachycaudus helichrysi, Brachycaudus persicae,Chaitophorus
leucomelas, Chromaphis juglandicola, Diurophis noxia, Dysaphis plantaginea, Dysaphis pyri,
Hyalopterus pruni, Macrosiphum euphorbiae, Macrosiphum marduilkoli, Macrosiphum rosae,
Metopolophium dirhodum, Myzaphis rosarum, Myzus cerasi, Myzus ornatus, Myzus persicae,
Neomyzus circumflexum, Ovatus insitus, Panaphis juglandis, Pterochloroides persicae,
Rhopalosiphum nymphaeae, Schizaphis graminum, Sitobion africanum, Sitobion avenae,
Therioaphis trifolii, Tuberolachnus salignus, Uroleucon cichorii and Uroleucon compositiae.
It is for esen that the publication of the identified aphid species together with the plants in which
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they are found will benefit our farmers in terms of the agricultural control method they will
decidetouse for their crops.

In this study, Aphis gossypii (Glover, 1877), Brachycaudus persicae (Passerini, 1860),
Macrosiphum rosae (Linnaeus, 1758), Myzus persicae (Sulzer, 1776) and Panaphis juglandis
(Goeze, 1778) species belonging to Aphididae family were commonly observed.

Thanks to the studies carried out, it is thought that both the biology of the aphid pest will be
better understood and it will guide the regional and country-wide control efforts. It is foreseen
that the publication of the identified aphid species together with the plants in which they are
found will benefit our farmers in terms of the agricultural control method they will decide to
use for their crops.

At the same time, thanks to the study, it is thought that not only the use of chemical pesticides,
but also the use of unnecessary synthetic chemicals can be limited by conducting Integrated
Protection Management (IPM) studies for species that do not exceed the damage threshold. As
a requirement of integrated control, cultural, physical, mechanical, biotechnical and finally
chemical control practices should be applied. If chemical control is decided, care should be
taken to use selective insecticides that have no or limited side effects on natural enemies. It is
important to follow the biological periods of aphids, which cause economic losses, in nature
and to develop control programs in relation to climate data.

In this way, it is thought that with the right method, farmers and the society will benefit both
economically, in terms of time and health. In this direction, it is predicted that sustainability
will become widespread and will shed light on the next studies.

Keywords: Aphidinae, Aphidoidea, Aphid, Tatvan
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Amacg

Ham petrol iiretiminde, yapay kaldirma yontemleri kullanildiginda, {i¢ ayr1 pompa tipinden
akis1 en fazla olami elektrikli dalgic pompalardir (ESP). Bu nedenle verimliligi en yiiksek
kuyularda da dogal olarak ESP tipi pompalarin kullanilmas1 tercih edilir.

ESP kullanilan, ekonomik degeri yliksek ham petrol iiretim kuyularinda (EDK) olas1 arizalarin
maliyetinin yiiksek olusundan dolayi, ariza tespiti amaciyla gegcmisten bugiine bir¢ok farkli
yontem kullanilmigtir.

Bu calismada, hem kullanilmakta olan mevcut ariza tespiti yontemleri incelenmis, hem de
ozellikle daha gerceklesmeden kablo arizalarinin nasil tahmininin yapilabilecegiyle ilgili
endiistriyel ¢oziimler konusunda arastirma yapilmis ve ariza tahminlerinin gelecekte kablo
arizalarinin disinda ne amagla kullanilabilecegi konusunda 6ngoriiler paylasiimistir.

Yontem

Yapilan ¢aligmalar sonucunda ESP kullanilan sistemlerde ariza tespiti amaciyla kullanilan
yontemler bu c¢alismada, insan bilgi ve yeteneklerine bagli olarak gelistirilen geleneksel
yontem, makine 0grenmesi ve derin dgrenme yontemleriyle gelistirilen yontemler ve bu
yontemleri kullanarak gelistirilen endiistri 4.0 ticari ¢Ozlimler olarak ii¢ grupta
smiflandirilmigtir. Ardindan ESP kablo arizasi tespitinde kullanilabilecek donanim ve
yontemler incelenmistir. Elde edilen bulgular sunularak tartigilmistir.
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Bulgular

ESP sistemlerinde olas1 ariza tespiti i¢in kullanilan geleneksel yontemde, verimli kuyularin
yakindan takibinin yapilabilmesi amaciyla, pompa ve motor iligki yasalar1 esas alinarak; olast
arizalar1 anlamak i¢in, sebep sonuca dayali bir tablo kullanilmaktadir. Akis, kuyu bas1 basinci,
akim, basing, sicaklik gibi bir¢ok veri, bu konuda tecriibeli {iretim miihendisleri tarafindan
(insan) analiz edilerek, ariza tespiti yapilmaktadir. Bu tespitten sonra saha personeli (insan)
tarafindan arizaya miidahale edilir. Verilerin elde edilebilmesi i¢in ilgili verileri olgebilen
sensor ve diizeneklerden olusan bir izleme sisteminin bulunmasi gerekmektedir. Bu yonteme
dayali bir denetim mekanizmasi olusturmak i¢in birgok altyap1 yatirimi yapmak ve sistemin
diizenli ¢alisabilmesi i¢in miidahale edebilecek ariza ekipleri olusturmak gerekir. Bu da ekstra
isletme maliyeti yiikii ve en 6nemlisi insan giicline dayali bir sistemi gerektirmektedir.

Geleneksel yontemin disinda ariza tespiti amaciyla yapilan laboratuvar ¢aligsmalarinda, ariza ile
ilgili veri setleri kullanilarak, makine 6grenmesi ve derin 6grenme yontemlerinin kullanilmasi
sonucunda, anomali gergeklestigi durumda, Ornegin gaz karigimi gibi arizalarin, yiiksek
dogruluk oranlartyla tespitinin yapilabilecegi goriilmiistiir. S6z konusu c¢aligmalarda geriye
yayilim (BP), destek vektor makinesi (SVM), evrisimsel sinir aglari (CNN), derin inang aglari
(DBN) gibi yontemler ile ariza tespiti yapilmis ve dogruluklari verilmistir. Laboratuvar disinda,
ham petrol tiretim kuyularinin oldugu yerlerde internet altyapisinin yeterli olmayis1 ve internet
altyapisi olusturmanin pahali ve isletmesinin zor ve ekonomik olarak tercih edilmeyecek olmasi
bu yontemlerin uygulanmasinda gli¢liikler ortaya c¢ikarmaktadir. Bu nedenle kuyuda
yapilandirilacak basit bir bilgisayar araciligi ile sorun dogdugu yerde algilanip, ¢oziilmesine
dontik c¢oziimler gelistirilmeye baslanmis ve yiliksek dogruluklarda bazi probleme ¢oziim
bulabilecek hale gelinmistir.

ESP sistemlerinde olas1 arizalarin yapay zeka (AI) ve makine 6grenmesi (ML) yontemleri
kullanilarak tespitini yapabilen {riinlerin ticari olarak piyasaya sunulmaya baslanmistir.
Endiistriyel ¢oziim topolojisinde kenarda (edge) degerlendirme yapabilen, karar verebilen ve
aksiyon aldirabilen ticari lirlin bulunmaktadir. Su anda petrol sektoriine hizmet veren firmalar
tarafindan giincel yontemler kullanilarak ticari tirlinler gelistirilmeye devam etmektedir.

ESP’lerde kablo arizalarini tespiti de dnemli bir konudur. Bu arizali tespit etmede ¢evrimigi ve
cevrimdis1 yontemler ve araglar kullanilabilir. Ozellikle kablolardaki kismi desarj durumunun
cevrimici tespiti oldukca onemlidir. Bu amag i¢in kullanilabilecek yiiksek frekansli akim
transformatorleri (HFCT) gelistirilmistir.

Sonuglar

Ham petrol iiretiminde elektrikli dalgic pompa kullanilan kuyulardaki elektrikli ekipmana zarar
verme potansiyeli olan arizalar, yeraltinda kullanilan kablo, motor gibi elektrikli ekipmanlarin
korunmasi i¢in onceden tahmin edilebilirse, hem malzemenin gerekli bakimlardan gecirilip
yeniden kullanma yolu ile ekonomik 6mrii uzatilmis olacaktir hem de olasi arizalara daha
onceden planl programli bir hazirlik sathasindan gecilecegi i¢in, operasyon stireleri kisalacak
ve sonug olarak kuyunun devrede kalma siiresi artacaktir.
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Kabloda gerceklesecek olasi bir ariza olduk¢a pahali olan dalgi¢ motor gibi komponentlere de
zarar verebileceginden dolayi, ariza gerceklesmeden etkili bir yontemle tahmin edilebilirse,
isletme maliyetlerini dogrudan olumlu etkileyeceginden 6nem arz etmektedir.

ESP sistemlerinde kullanilan kablonun yaklasik ortalama uzunlugunun 500-800 ft oldugu,
kabloda zarar gormiis ve arizaya aday bir yapinin tespitinin yapilmasi i¢in, mevcut kagak akim
koruma ekipmanlarmin gerekli korumay1 yapmaya ayarl oldugu seviyenin ¢ok altindaki kismi
desarj durumlarinda, HFCT yapilandirilarak ve AI/ML kullanilarak tahminler yapilabilir.

Bu kuyuda kablodaki akimda bir degismenin oldugu durumda, ariza olma olasilig1 géz oniine
alinabilir. Boylelikle kuyunun olast operasyonlarina onceden hazirlik yapabilme, koruma
ekipmanlarinin standart sinirlarin1 daha asagilara ¢ekerek Onlemleri siki tutma, Kuyuyu
yakindan takibe alma gibi aksiyonlar alinabilecektir. Ariza olasilifinin arttig1 durumlarda
verimliligi diisiirmemek amaciyla, isletme agisindan ekonomik degeri yiiksek kuyularda,
planlamada oncelik tanima, gerekirse operasyon diizenlenip, kablonun degistirilmesi seklinde
miidahale etme gibi secenekler ele alinabilecek ve hizli karar alma ve uygulama siirecleri
tetiklenecektir. Gelecekte motor arizalarina benzer ¢oziimler uygulanabilir.

Anahtar Kelimeler: Elektrikli Dalgic Pompa (ESP), Petrol Kuyusu, ESP Ariza Teshisi, ESP
Kablo Arizasi Erken Tanima

ABSTRACT
Aim

In crude oil production, electric submersible pumps (ESPs) have the highest flow rate of the
three different pump types when using artificial lift methods. Therefore, ESP pumps are
naturally preferred for the most productive wells.

Due to the high cost of potential failures in high economic value oil production wells using
ESPs, many different failure detection methods have been used in the past.

This study not only analyses the current failure detection methods, but also explores industrial
solutions for predicting cable failures before they occur, and predicts how failure prediction can
be used in the future for purposes other than cable failures.

Methods

As a result of the studies, the methods used for fault detection in systems using ESP are
classified into three groups: traditional methods developed based on human knowledge and
skills, methods developed using machine learning and deep learning methods, and commercial
Industry 4.0 solutions developed using these methods. Then, the hardware and methods that
can be used in ESP cable fault detection are analysed. The results are presented and discussed.
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Findings

The traditional method used to detect possible failures in ESP systems is to use a cause and
effect based table to understand possible failures based on pump and motor relationship laws to
closely monitor producing wells. Many data such as flow, wellhead pressure, current, pressure,
temperature, etc. are analysed by experienced production engineers (human) to determine the
failure. Once the fault has been identified, field personnel (human) intervene. In order to obtain
the data, it is necessary to have a monitoring system consisting of sensors and devices that can
measure the relevant data. In order to set up a control mechanism based on this method, it is
necessary to invest in a lot of infrastructure and to create troubleshooting teams that can
intervene to make the system work regularly. This requires additional operating costs and,
above all, a manpower-based system.

In laboratory studies for fault detection other than the traditional method, it has been observed
that faults such as gas mixture can be detected with high accuracy rates when anomalies occur
as a result of the use of machine learning and deep learning methods using data sets related to
the fault. In these studies, fault detection was performed using methods such as Back
Propagation (BP), Support Vector Machine (SVM), Convolutional Neural Networks (CNN),
Deep Belief Networks (DBN) and their accuracies were reported. Apart from the laboratory,
the lack of Internet infrastructure in the places where oil wells are located, and the fact that the
creation of Internet infrastructure is expensive, difficult to operate and economically not
preferred, creates difficulties in the application of these methods. For this reason, solutions have
begun to be developed to detect and solve the problem where it occurs by means of a simple
computer to be configured in the well, and it has become possible to find solutions to some
problems with high accuracy.

Conclusions

If the failures that have the potential to damage the electrical equipment in the wells where
electric submersible pumps are used in the production of crude oil can be predicted in advance
for the protection of the electrical equipment such as cables and motors used underground, both
the economic life of the material will be extended through the necessary maintenance and reuse,
and the operating times and consequently the downtime of the well will be reduced by passing
through a pre-planned and programmed preparation phase for possible failures.

Since a potential failure in the cable can also damage components such as submersible motors,
which are very expensive, it is important that if the failure can be predicted by an effective
method before it occurs, it will have a direct positive impact on operating costs.

The cable used in ESP systems has an approximate average length of 500-800 ft. In order to
detect a damaged and failure candidate structure in the cable, estimates can be made by
configuring HFCT and using AI/ML in partial discharge situations well below the level where
the existing leakage current protection equipment is set to provide the necessary protection.

In the event of a change in the current in the cable in this well, the possibility of failure can be
considered. In this way, actions can be taken such as preparing in advance for the possible
operation of the well, increasing the precautions by lowering the standard limits of the
protection equipment, and closely monitoring the well. In order not to reduce efficiency in cases
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where the probability of failure increases, options such as prioritisation in planning, intervention
in the form of operational organisation and, if necessary, cable replacement can be considered
for wells with high economic value in terms of operation, and rapid decision-making and
implementation processes can be initiated. Similar solutions can be applied to motor failures in
the future.

Keywords: Electric Submersible Pump (ESP), Oil Well, ESP Fault Diagnosis, ESP Cable Fault
Early Recognition
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Dogal firiinler, bitkiler, mantarlar ve mikroorganizmalar tarafindan iiretilen ve farkh
biyoaktivitelere sahip sekonder metabolitlerdir. Bunlarin igerisinde mikrobiyal metabolitler,
cesitli kimyasal yapilara sahip olup, antimikrobiyal, antikanser, antiviral ve antidiyabetik gibi
pek cok farkli biyolojik aktiviteye sahip olduklar1 i¢cin hastaliklarla miicadelede ilag olarak
kullanilirlar. Aktinomisetler, dogal mikrobiyal metabolitlerin dnemli bir kaynagini olusturur ve
bunlarin igerisinde 6zellikle Streptomyces tiirleri, biyoaktif iirlinlerin en 6nemli kaynaklar
arasindadir. Bu bakteriler tarafindan fretilen streptomisin, sefalosporin, kloramfenikol ve
tetrasiklin gibi antibiyotikler tipta antibiyotik ¢cagini baslatmistir.

Antibiyotiklerin agir1 kullanimi, bakteriler arasinda direncin hizla yayilmasina neden olmakta
ve her gecen giin yeni antibiyotik direncine sahip hastane patojenlerine rastlanmaktadir. Bu
nedenle, farkli etki mekanizmalarma sahip yeni antimikrobiyal bilesiklerin kesfedilmesi bir
ithtiyag¢ haline gelmistir. Farkli kimyasal yapilara sahip yeni antibiyotiklerin kesfedilmesi igin
farkli stratejiler mevcuttur. Bunlar arasinda, farkli ve siradisi ortamlardan yeni bakterilerin
izolasyonu, bunlarin yenilikgi kiiltiir stratejileri ile tiretilmesi ve iirettikleri metabolitlerin omik
yaklasimlar kullanilarak hizli ve dogru bicimde tanimlanmasi gelmektedir. Genomik ve
metabolomik yaklasimlar kullanilarak son yillarda kayda deger sayida ve cesitte yeni biyoaktif
metabolit kesfedilmistir.

Aragtirma grubumuz tarafindan daha once bitki koklerinden izole edilmis, tanimlanmis ve
genom dizilimi yapilmig olan Streptomyces alboniger BA2 bakterisinin genomunda sekonder
metabolitlerin sentezinden sorumlu biyosentetik gen kiimelerinin (BGC) yiiksek sayida oldugu,
fakat kiiltiir ortaminda bu gen kiimelerinin ¢ogunun aktif olmadig: tespit edilmistir. Bu bilgiler
1s181inda, bu ¢alismadaki amacimiz; S. alboniger’in farkli kiiltiir stratejileri ile biyosentetik gen
kiimelerinin aktive edilerek yeni dogal iiriinleri iiretme potansiyellerinin aciga ¢ikarilmasidir.

162


mailto:ewlin21@gmail.com

Dicle University - 2nd I nternational Symposium on Graduate Researchesin Science,
O\ #! 22-23 May 2024, Diyarbakir

Bu amagla, S. alboniger, indol asetik asit (IAA) ve jasmonik asit (JA) gibi iki farkli bitki
hormonu varliginda kat1 ve siv1 kiiltiir rejimlerinde iiretilmis, metabolitleri organik solventler
ile elde edilmis, oziitlerin antibakteriyel aktiviteleri tespit edilmis ve igerisindeki metabolitler
LC-MS/MS metabolomik yaklasim ile incelenmistir.

S. alboniger BA2, M2 sivi besiyerinde farkli konsantrasyonlarda IAA ve JA varliginda
stasyoner faza kadar iiretildi. Kiiltiirler etil asetat ile ekstrakte edilerek disk dizflizyon yontemi
ile antimikrobiyal aktivite incelendi. Antimikrobiyal aktivite taramasi i¢in alt1 farkli test
organizmasi [Escherichia coli (ATCC 35218-2), Staphylococcus aureus (ATCC 29213),
Pseudomonas aeruginosa (ATCC 27823 ), Bacillus subtilis (ATCC 11774), Klebsiella
pneumoniae (ATCC 700603-3) ve Enterococcus faecalis (ATCC 29212)) test organizmalari
kullanildi. S. alboniger BA2 ayni1 zamanda IAA ve JA igeren kati besiyerlerinde iiretildi ve
carpraz ¢izgi yontemiyle yukarida belirtilen test organizmalarina karsi in vivo olarak analiz

edildi.

Sivi besiyerinde tiretilen S. alboniger BA2 nin tiim test organizmalarina kars1 farkli derecelerde
antimikrobiyal aktiviteye sahip oldugu ve bu aktivitelerin IAA ve JA varliginda baz test
organizmalarina kars1 farklilik gosterdigi bulundu. Kati besiyerinde yapilan antimikrobiyal
taramalarda ise bu etkinin daha gii¢lii oldugu tespit edildi. Oziitlerin igerdigi bilesikler ve
metabolit profilleri ise LC-MS/MS verilerinin GNPS veri tabaninda bulunan bilesik
kiitliphanelerinde incelenmesi ile tespit edildi.

Anahtar Kelimeler: Streptomyces,; Dogal iirtinler; Antimikrobiyal aktivite; Metabolomik

ABSTRACT

Natural products are secondary metabolites produced by plants, fungi, and microorganisms,
possessing various bioactivities. Among them, microbial metabolites, with diverse chemical
structures, are utilized as drugs in combating diseases due to their numerous biological activities
such as antimicrobial, anticancer, antiviral, and antidiabetic properties. Actinomycetes
constitute a significant source of natural microbial metabolites, with Streptomyces species
being particularly crucial in providing bioactive compounds. Antibiotics like streptomycin,
cephalosporin, chloramphenicol, and tetracycline, produced by these bacteria, initiated the
antibiotic era in medicine.

However, the overuse of antibiotics leads to rapid spread of resistance among bacteria, resulting
in the emergence of hospital pathogens resistant to existing antibiotics. Hence, there's a
necessity to discover new antimicrobial compounds with different mechanisms of action.
Various strategies exist for discovering new antibiotics with different chemical structures,
including isolating novel bacteria from different and unusual environments, producing them
with innovative culture strategies, and rapidly and accurately identifying their produced
metabolites using omics approaches. In recent years, a significant number and variety of new
bioactive metabolites have been discovered using genomic and metabolomic approaches.

Our research group identified a high number of biosynthetic gene clusters (BGCs) responsible
for secondary metabolite synthesis in the genome of Streptomyces alboniger BA2, previously
isolated, identified, and genomically sequenced from plant roots. However, it was observed that
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most of these gene clusters were inactive under standard culture conditions. Therefore, the aim
of this study is to reveal the potential of S. alboniger BA2 to produce new natural products by
activating biosynthetic gene clusters using different culture strategies. To achieve this, S.
alboniger BA2 was cultured in solid and liquid media regimes in the presence of two different
plant hormones, indole acetic acid (IAA), and jasmonic acid (JA). Metabolites were extracted
using organic solvents, and their antibacterial activities were determined using disk diffusion
method. Additionally, the metabolites were analyzed using LC-MS/MS metabolomic approach.

S. alboniger BA2 was cultured in M2 liquid medium with different concentrations of IAA and
JA until the stationary phase. Cultures were extracted with ethyl acetate, and antimicrobial
activity was examined using disk diffusion method against six different test organisms. S.
alboniger BA2 was also cultured in solid media containing IAA and JA and evaluated in vivo
against the aforementioned test organisms using the cross-streak method. It was found that this
bacterium produced varying degrees of antimicrobial activity against all test organisms when
cultured in liquid medium, with some variations in activity observed in the presence of IAA
and JA. Stronger antimicrobial activity was observed in cultures grown on solid media.
Compound composition and metabolite profiles in the extracts were determined by analyzing
LC-MS/MS data against compound libraries in the GNPS database.

Keywords: Streptomyces; Natural products; Antimicrobial activity; Metabolomics
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Dara Antik Kentinin yaklasik 3000 yildir yerlesim alan1 olarak Mezopotamya uygarliklarina ev
sahipligi yaptig1 kazi1 arastirmalar1 sonucunda ortaya konulmustur. Bu uygarliklara ait
kiiltiirlerin mimari izleri, arkeolojik kalintilar1 ve tarihi eser yapilar1 kentte halen goriilmektedir.
Tez ¢alismamizda, Dara Antik Kentinin arkeolojik sit alani ve tarihi yapilart incelenerek
envanter kaydi olusturulmasi ve mimarlik tarihi bakimindan O6neminin anlasilmasi, elde
edilecek wveriler 1s18inda biitiinciil bir koruma anlayis1 gelistirilerek kiiltiirel mirasin
stirdiiriilebilirligi ile birlikte yerli halkin da konfor sinirlarinin genisletilmesinin saglanmasi
noktasinda katki sunulmasi amaglanmistir. Tez calismasi yedi bdliimden olusmaktadir.
Calismamizin birinci boliimiinde igerik ve literatiir incelemesi; ikinci boliimiinde kiiltiirel miras
tanimi ve smirlari, ililkemizde gegerli olan kanun ve yonetmelikler kapsaminda sit alam
tanimlar1 yapilarak ulusal ve uluslararasi alanda kiiltlirel miras1 korumaya yonelik yapilan
diizenlemeler, sit alanlarin1 ve tarihi yapilart korumaya yonelik miidahale bi¢imleri; tiglincii
boliimiinde giindelik yasam ritiiellerinin kiiltiirel mirasin sekillenmesi {izerindeki etkisini
gormek amaciyla toplum bilimcilerin yayinladig1 kaynaklardan faydalanilarak giindelik yasam,
kiltiir miras ve mekan kavramlar1 arasinda kurulan iliskiler; dordiincii boliimiinde tezin odak
alan1 olan Dara Antik Kenti tarihgesi, sahip oldugu arkeolojik sit alanlar1 ve mimari mirasi;
besinci boliimiinde yapilan alan arastirmalar1 ve anket ¢alismalari ile elde edilen antik kente ait
mevcut sosyal ve fiziksel veriler; altinci boliimiinde bulgular ve tartisma; yedinci boliimiinde
kiiltiirel mirasin korunmas1 ve giindelik yasam birlikteliginin ortaya ¢ikardigi sonuglar ele
alinmistir.

Calisma siirecinde kiiltlirel mirast koruma yaklasimlari, arkeolojik sit alanlarinda koruma

sorunlar1 ve ¢oziim yollart ile ilgili yapilmis olan akademik caligsmalar literatiir taramasi
yapilarak incelenmistir. Ayrica ¢alismada, giindelik yasam pratikleri ile kiiltlir miras1 iligkisi de
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ele aldigindan, giindelik hayat tanimi ve elestirisi yapan sosyal bilimcilerin caligmalari
incelenmistir. Kaynak olarak T.C. Cumhurbaskanligi’nin yayinladigi Resmi Gazete arsivinden,
Sanlurfa ve Diyarbakir Koruma Bolge Kurulu’nun alan ile ilgili aldig1 kurul kararlarindan,
Mardin Miize Midirliigii, Mardin Biiyiiksehir Belediyesi arsiv ve calismalarindan, Dara
Koruma Amacli imar Plan1 hazirlanmasi siirecinde yapilan alan analizlerinden faydalaniimistir.
Arastirma alaninda farkli tarihlerde gergeklestirilen arazi ¢alismalart ile elde edilen bulgular,
alan fotograflar1 ve yerlesik halka uygulanan anket calismalari kullanilmistir. Anket
calismalarindan elde edilen bilgiler Microsoft Excel programi kullanilarak tablo ve grafikler
olusturulmustur. Ayrica ¢alismamizda inceleme alaninin sinirlari, sit alanlarinin sinirlari, sahip
oldugu kiiltiir varliklari, mahalleler, miilkiyet ve ulastm durumu vb. konularinda arazi etiid
caligmalarinda elde edilen veriler Autocad programi kullanilarak dijital ortama aktarilmstir.

Dara Antik Kentinde, kaz1 ve restorasyon ¢aligmalar1 tamamlanmadigindan anitsal yapilarin
cogu yikik durumdadir. 1986 yilindan bu yana yiiriitiilen ¢aligmalarla arkeolojik kazilar
yapilmis ancak Nekropol Alan1 hari¢ herhangi bir restorasyon uygulamasi yapilmamistir. Antik
kentte tarihi dokuyu iceren alanlarin (Zindan, Kale, Cami ve Haci Mahalleleri), biiylik bir
boliimiinde konut islevli yapilar bulunmaktadir. Kent, Roma Imparatorlugu doneminde
Garnizon sehri olarak kullanildigindan militer amacla insa edilen mimari yapilar1 (surlari,
kalesi, burglar1) ve halkin giivenli yasayabilecegi bir yer olmasi sebebiyle sivil mimari yapilari
vardir. Su Ogeleri bakimindan zengin olmasi su yapilarinin (sarnig¢, koprii, maksem, baraj
seddeleri) insa edilmesini gerekli kilmistir. Caligmamizda bu yapilarin tamami detayli bicimde
incelenmistir.

Mevcut durumuyla tarihi kimligi ¢éziilemeyecek oranda bozulmus olan Dara Antik Kenti
(Oguz Mahallesi), tescilli arkeolojik sit alan1 olmasi sebebiyle halkin konforlu yap: taleplerini
de kargilayamamaktadir. Fiziksel yetersizlik beraberinde ¢evre sorunlari getirmektedir. Bu
durum kiiltiirel miras alanlari i¢in tehdit olusturmaktadir. Caligmalarimiz esnasinda yaptigimiz
anketlerde halkin, mahallenin taginmasini isteme nedeni fiziksel yetersizlik ve ek yapi
yapilamamas1 olarak ortaya ¢ikmaktadir. Mahallenin tamaminin taginmasi yerine geleneksel
yasaminin devam ettirilmesi de diislinlilerek bazi evlerin yerinde birakilmasinin uygun
olabilecegi sdylenebilir. Cogunlugu Erken Hristiyanlik donemi yapilari iizerinde yer alan kdy
evleri sit alan1 disinda bir yere kaldirilmaz ise; alimacak koruma kararlarinda en iyi koruma
yolunun yapimin kullanilmas: oldugu diisiintilerek; icinde yasayan insanlarin giinlimiiz
ithtiyaclarmi karsilayabilmelerini saglayacak yeni mekanlarin ilave edilmesine sinirl 6l¢iide
izin verilmelidir. Bdylece geleneksel yapilanma ve ¢agdas yasam kosullar birlestirilerek
koruma elde edilmeli ve kisilere geleneksel kiiltiirle modern yagamin konfor kosullarina sinirl
Olciide sahip olabilme olanag: verilmelidir.

Dara (Oguz Mabhallesi)’daki tescilli ve tescile deger konutlarla birlikte tescilli arkeolojik ve
anitsal yapilarin korunmasi ve onarimi i¢in dncelikle bolge halkinin bilinglendirilmesi, sahip
olduklari tarihsel degerlerin fark ettirilmesi saglanmalidir. Tarihi doku alanlarinda yapilmasi
zorunlu olan basta koruma amagli imar plani, restorasyon, belgeleme, gibi ¢alismalarda halkin
yerel yonetimler tarafindan bilinglendirilmesi, yapilacak isin neden ve sonuglart hakkinda bilgi
verilmesi, tarthi mirasimizin yasatilmasini saglayacaktir.

Anahtar Kelimeler: Kiiltiirel Miras, Arkeolojik Sit Alami, Koruma, Giindelik Yasam, Dara
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ABSTRACT

It has been revealed as a result of excavation researches that the ancient city of Dara has been
home to Mesopotamian civilisations as a settlement area for about 3000 years. Architectural
traces, archaeological remains and historical monuments of the cultures of these civilisations
are still seen in the city. In our thesis study, it is aimed to create an inventory record by
examining the archaeological site and historical structures of the ancient city of Dara, to
understand its importance in terms of architectural history, to develop a holistic understanding
of conservation in the light of the data to be obtained and to contribute to the sustainability of
cultural heritage and to expand the comfort limits of the local people. The thesis consists of
seven chapters. In the first part of our study, content and literature review; in the second part,
the definition and boundaries of cultural heritage, the definition of protected areas within the
scope of the laws and regulations valid in our country, the regulations made to protect cultural
heritage in the national and international arena, the forms of intervention to protect protected
areas and historical buildings; in the third part, the relations established between the concepts
of daily life, cultural heritage and space by making use of the sources published by social
scientists in order to see the effect of daily life rituals on the shaping of cultural heritage; the
history of the Ancient City of Dara, the focus area of the thesis, its archaeological sites and
architectural heritage in the fourth chapter; the current social and physical data of the ancient
city obtained through field research and surveys in the fifth chapter; findings and discussion in
the sixth chapter; and the results of the protection of cultural heritage and daily life in the
seventh chapter.

During the study process, academic studies on cultural heritage conservation approaches,
conservation problems and solutions in archaeological sites have been examined through
literature review. In addition, since the study also deals with the relationship between daily life
practices and cultural heritage, the works of social scientists who define and criticise daily life
have been examined. As a source, the archive of the Official Gazette published by the
Presidency of the Republic of Turkey, the decisions of the Sanliurfa and Diyarbakir
Conservation Regional Board, the archives and studies of the Mardin Museum Directorate,
Mardin Metropolitan Municipality, and the field analyses carried out during the preparation of
the Dara Conservation Zoning Plan were used. The findings obtained from field studies carried
out on different dates in the research area, field photographs and surveys applied to the residents
were used. The information obtained from the surveys was analysed in tables and graphs using
Microsoft Excel software. In addition, in our study, the boundaries of the study area, the
boundaries of the protected areas, cultural assets, neighbourhoods, ownership and
transportation status, etc. The data obtained from the field surveys were transferred to the digital
environment using the Autocad program.

Since excavation and restoration works have not been completed in the Ancient City of Dara,
most of the monumental buildings are in ruins. Since 1986, archaeological excavations have
been carried out, but no restoration work has been carried out except for the Necropolis Area.
Most of the areas containing the historical texture in the ancient city (Zindan, Kale, Cami and
Haci Neighbourhoods) have residential buildings. Since the city was used as a garrison city
during the Roman Empire period, there are architectural structures (walls, castle, bastions) built
for militaristic purposes and civil architectural structures since it was a place where the people

167



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ g/ 22-23 Mayis 2024, Diyarbakir

could live safely. The fact that it is rich in water elements made it necessary to build water
structures (cisterns, bridges, bridges, dams, dams). In our study, all of these structures were
examined in detail.

The ancient city of Dara (Oguz District), whose historical identity has deteriorated to an extent
that cannot be solved with its current situation, cannot meet the comfortable building demands
of the public due to the fact that it is a registered archaeological site. Physical inadequacy brings
environmental problems. This situation poses a threat to cultural heritage sites. In the surveys
we conducted during our studies, the reason why the people want the neighbourhood to be
moved is physical inadequacy and the inability to build additional buildings. Instead of moving
the entire neighbourhood, it may be appropriate to leave some houses in place, considering the
continuation of traditional life. If the village houses, most of which are located on the structures
of the Early Christian period, are not removed to a place outside the protected area; considering
that the best way of protection is the use of the structure in the conservation decisions to be
taken; the addition of new spaces that will enable the people living in it to meet today's needs
should be allowed to a limited extent. Thus, conservation should be achieved by combining
traditional structuring and modern living conditions and people should be given the opportunity
to have the traditional culture and the comfort conditions of modern life to a limited extent.

In order to protect and repair the registered archaeological and monumental buildings in Dara
(Oguz District), as well as the registered and worthy of registration residences, it should be
ensured that the people of the region are made aware of their historical values. Raising
awareness of the public by local administrations in the works such as conservation zoning plan,
restoration, documentation, etc., which must be carried out in historical texture areas, and
providing information about the causes and consequences of the work to be carried out will
ensure the survival of our historical heritage.

Keywords: Cultural Heritage, Archaeological Site Area, Conservation, Daily Life, Dara

168



Dicle University - 2nd I nternational Symposium on Graduate Researchesin Science,
(W, € #! 22-23 May 2024, Diyarbakir

Bingdl Universitesi Meslek Yiiksek Okulu
Kullanim Siirecinde G6zlemsel Analiz Ornegi

Tuba Nur Bayar Mehmet Cebe
Dicle Universitesi: Mimarlik Boliimii Dicle Universitesi: Mimarhk Béliimii
Mimarlik Boliimii Mimarlik Boliimii
Diyarbakir, Tiirkiye Diyarbakir, Tiirkiye
tubanur.bayar@gmail.com mehmetcebel@dicle.edu.tr
0Z

Giris

Egitim binalar1 g¢esitli egitim faaliyetlerinin gergeklestirilmesi amaciyla tasarlanan ve inga
edilen yapilardir. Bu binalar farkli seviyelerde egitim veren kurumlar i¢in dgrencilere uygun
bir 6grenme alani olusturulmak iizere tasarlanmigtir. Egitim binalarinda daha etkili, verimli ve
kullanigh bir sonucun saglanmasi i¢in planlama ve tasarlama asamasinda verilen kararlarin
kullanim siirecinde ne kadar uygulandiginin degerlendirilmesi gerekmektedir. Kullanicilarin
giinliik yasantilarinin ¢ogunun gectigi bu yapilarin ihtiyaglara hangi oranda cevap verdiginin
en 1yi tespit edildigi donem de kullanima siirecine basladigi donemden sonraki zamandir. Bu
kapsamda Bingdl Meslek Yiiksekokulu’'nda gdzlemsel analiz yontemi ile degerlendirilmesi
yapilmistir.

MYO binasimin; memnuniyet seviyesinin belirlenerek, ilk gozlemsel tespitlerin yapilarak bir
devamlilik saglanmis ve ¢oziim Onerileri gelistirilmistir. Yapilan bu ¢alismada somut bir 6rnek
yapi, gozlemsel analizi ile elde edilen bulgularla mevcut yapida kullanici memnuniyet
seviyesinin yiikseltilmesi hedeflenmistir. Ayn1 zamanda yeni tasarlanacak egitim yapilari i¢in
bilgi althgr ve yonetime geri doniit saglanarak kullanicilara katki ve daha i1yi bir ortam
sunulmasi hedeflenmistir.

Materyal ve Yontem

Calisma alani, Bingdl Universitesi Meslek Yiiksekokullar1 binasi olarak secilmistir. Sosyal
Bilimler Boliimii, Saglik Bilimleri Boliimii, Teknik Bilimler Bolimii ve Dis Hekimligi
Fakiiltesi olmak iizere bu bdliimlerde toplam 51 program egitim goérmektedir.

Bu caligmada, bir egitim binasinin mimari agidan incelenmesi i¢in yerinde arastirmalar ve
gorsel analiz yontemi kullanilmigtir. Gorsel analizler fotograflarla belgelendirilmis ve elde
edilen bulgular analiz edilerek diizenli bir sekilde sunulmustur.
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Yapilan gozlemsel incelemeden elde edilecek veriler, arastirmanin ve g¢alismanin seyrini
belirleyecektir. Gozlemsel analiz asamasinda incelemek tizere belirli bagliklar olusturulmustur.
Bu basliklar;

e Kullanicilar
o Estetik kaygi
e Yakin ¢evre baglantist
e Islevsellik
e Malzeme Kullanimi
e Siirdirilebilirlik
e Giivenlik
e Ulasilabilirlik
e Ekonomi
Bulgular
Bu bagsliklar ¢ercevesinde incelenen MY O binasindan elde edilen bulgular;

Estetik alg1 incelemesinde, Bina cephesinde cam giydirme ve kompozit kaplama beraber
kullanilmistir. Bu malzemelerin kullanilmasi ve tekrar olusturmasi (cam-kompozit-cam)
seklinde segilen renkleri (beyaz kompozit, mavi-gri cam sec¢imi) uyum igerisinde fakat soguk
bir etki birakmaktadir. Bu se¢cimden kaynakli bina kamu binas1 gériiniimii yansitmaktadir. Ayni1
zamanda cephede giines kirici paneller tespit edilmistir. Bu paneller islevlerinden ziyade estetik
bir 6ge amaci olarak kullanildig: tespit edilmis.

Bina yakin ¢evre baglantisinda; ticari+ konut yapilari, ortaokul-lise, KYK erkek yurdu ve cami
yapilar1 bulunmaktadir. Bina kampiis icerisinde olmasina ragmen kampiis yerleskesinde
bulunan diger egitim binalarindan uzakta kalmaktadir. Bina bu ¢evrede form, biiyiikliik, boyut
ve islev agisindan farklilik géstermektedir.

Bina islevsellik incelemesinde, bina formu ii¢ kol olarak tasarlanmistir. Binanin tasarlanmis
oldugu form proje isteklerini karsilamistir. Kollara istenilen birimler; teknik, saglik, sosyal
boliimleri tasarlanmistir. Bodrum katta teknik birimler, kafeterya, yemekhane, siginak ve teknik
laboratuvarlar bulunmaktadir. Bodrum katta projede kuzey kolunda yer alan kafeterya bati
koluna alinmis olup kuzey kolu da yemekhane olarak kullamlmistir. Universiteye daha
sonradan acilan dis hekimligi fakiiltesi dersliklerinin eksikligi nedeniyle fakiilte bu bina
icerisinde egitim vermeye baslamistir. Bu nedenle bati blogunun iki kati derslikler ve
laboratuvar dis hekimligi boliimiine ayrilmistir. Zemin katta laboratuvarlar, derslikler, 1slak
hacimler ve diisey sirkiilasyon elemanlar1 bulunmaktadir. 1,2,3 ve 4. Katlarda laboratuvarlar,
derslikler, 6gretim elemanlarinin odalari, 1slak hacimler ve diisey sirkiilasyon elemanlari
bulunmaktadir.
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Bina betonarme yapim sistemiyle insa edilmistir ve cat1 tasarimi celik konstriiksiyon ile
gerceklestirilmistir. Cephede kompozit ve cam cephe elemanlart kullanilmistir. Cephe
elemanlarin hava ve su sizdirmazliginda sorunlar oldugu tespit edilmistir. Malzeme se¢imi
kullanict tizerinde psikolojik etkiler olusturmaktadir. Bu binada yapilan malzeme segimleri
birbirleri ile uyumlu (dersliklerde, koridorlarda; krem duvar- vizon mermer) mekanin daha
ferah olmasini saglayarak kullanici odagini dagitmayan olumlu etki birakmaktadir.

Dersliklerde dogal havalandirma ve aydinlatma tercih edilmistir. Koridorlarda verilen dogal
aydinlatma yeterli goriilmiis fakat koridor basinda bulunan 6gretim elemanlar1 kismi yapay
aydinlatma ile aydinlatilmaktadir. Islak hacimlerde dogal aydinlatma ve havalandirma
bulunmaktadir bu durum mekanin dogru havalanmasini saglayarak hava kalitesini
arttirmaktadir. Bina dogal gaz sistemi ile 1sitilmaktadir.

Ug farkli kolun farkli yonlere bakmasi, kisin ve yazin 1sitma ve sogutma konularinda sorunlar
yasanmasina neden olmaktadir. Kisin bazi bloklarin sicak bazilarin soguk olmasi ve mekani
1sitmak i¢in daha yiiksek derece de 1sitmay1 agmalar1 ek maliyet olusturmaktadir.

Bingol kenti bulundugu cografya nedeni ile 1. Derece deprem bolgesinde bulunmaktadir. Bu
faktor dikkate alinarak; yapildigi donemin deprem yonetmeliklerine uygun tasarlanmistir. Ayni
zamanda bina disinda giivenli bir alan olarak toplanma alani olusturulmustur. Binada tek giris-
c¢ikis kapisinin bulunmasi olasi bir deprem, yangin veya kagis aninda yogunluk ve sorun
olusturacagi bu yilizden acil ¢ikis kapilarinin yetersiz oldugu tespit edilmistir. Galeri boslugu
giivenlik amagli file ile sarilmistir.

Binaya ulasimda bagliklar ve tabelalar ile yonlendirilme saglanmistir. Binaya ulasimda toplu
tasima, arag¢ ve yaya ulasimi ile saglanmaktadir. Yeterli sayida agik otopark alanlar1 oldugu
tespit edilmistir. Giris holii ve koridorlarda yonlendirici elemanlar ile bina i¢i ulagimda
yonlendirilmigstir. Bina i¢i ulagilabilirlikte, merdiven sayilarin yeterli fakat asansor sayilarinin
yetersiz olarak belirlenmis ve galeri bosluguna panoramik asansor eklendigi tespit edilmistir.

Sonuc¢

Bingdl Universitesi Meslek Yiiksekokulu-Dis Hekimligi Fakiiltesi binasi iizerinde yapilan
gozlemsel analiz ¢alismasi sonucunda; projede olmayan gereksinim duyulan mekanlarin
yeniden yapildig1 ve eklendigi belirlenmis, mekan yer degisiklikleri tespit edilmistir. Tasarimda
olmayan bir boliimiin eklendigi belirlenmistir. Asansor sayisinin yetersiz bulundugu ve galeri
bosluguna ek olarak panoramik asansor yapildigi goézlemlenmistir. Ek giivenlik tedbirleri
alinarak galeri boslugu koruyucu file ile sarilmigtir. Yapilan degisikliklerin ek maliyet olarak
yansidigi ve enerji verimliligi acisindan yetersiz oldugu goriilmiistiir. Ayni zamanda secilen
malzemelerin kullanicilara yansimasi ve estetik algilamada farkli etkiler biraktig
gozlemlenmistir. Bu saptamalar dogrultusunda; tasarimcinin herhangi bir fonksiyon
degiskenligine karsin esnek tasarim yapmasi gerekmektedir. Secilen malzemelerin diizenli
bakim ve kontrollerinin saglanmasi ile enerji tasarrufu saglanmalidir. Yagmur suyu toplama
alan1 ve glines enerji panelleri konumlandirilarak enerji verimliligi saglanabilir. Bu ¢aligmada
yapilan tespitlerin yapilacak yeni ¢alismalara olumlu katki sunacagi tahmin edilmektedir. Ayni
zamanda, kisa ve uzun vadeli ¢6ziim Onerileri sunularak, binanin kullanim dmriiniin uzatilmasi
ve kullanict memnuniyetinin artiritlmasi hedeflenmelidir.
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ABSTRACT
Introduction

Educational buildings are structures designed and constructed to carry out various educational
activities. These buildings are designed to create a suitable learning space for students for
institutions providing education at different levels. In order to provide a more effective, efficient
and useful result in educational buildings, it is necessary to evaluate how much the decisions
made in the planning and design phase are implemented during the use process. The period in
which it is best determined to what extent these buildings, where most of the daily lives of the
users pass, respond to the needs, is the period after the start of the usage process. In this context,
Bingol Vocational School was evaluated by observational analysis method.

By determining the satisfaction level of the Vocational School building, a continuity was
ensured by making the first observational determinations and solution suggestions were
developed. In this study, it is aimed to increase the level of user satisfaction in the existing
structure with the findings obtained by observational analysis of a concrete sample structure.
At the same time, it is aimed to contribute to the users and to provide a better environment by
providing information base and feedback to the management for the new educational structures
to be designed.

Material and Method

The study area was selected as Bingdl University Vocational Schools building. A total of 51
programs are being educated in these departments, including the Department of Social Sciences,
the Department of Health Sciences, the Department of Technical Sciences and the Faculty of
Dentistry.

In this study, on-site research and visual analysis method were used to architecturally examine
an educational building. Visual analysis was documented with photographs and the findings
were analyzed and presented in an organized manner.
The data to be obtained from the observational analysis will determine the course of the research
and the study. During the observational analysis phase, certain headings were created to be
examined. These headings are;

e Users

e Aesthetic concern

e Close neighborhood connectivity

e Functionality

e Material Usage

e Sustainability
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e Security
e Accessibility
e Economy
Results
The findings obtained from the VVocational School building examined under these headings;

In the aesthetic perception analysis, glass cladding and composite cladding were used together
on the facade of the building. The colors (white composite, blue-gray glass selection) chosen in
the form of using and repeating these materials (glass-composite-glass) are in harmony but
leave a cold effect. Due to this choice, the building reflects the appearance of a public building.
At the same time, sun shading panels were detected on the facade. These panels were found to
be used as an aesthetic element rather than their function.

In the immediate vicinity of the building; there are commercial + residential buildings,
secondary school-high school, KYK male dormitory and mosque buildings. Although the
building is within the campus, it is far away from other educational buildings on the campus.
The building differs in form, size, dimension and function in this environment.

In the functional analysis of the building, the building form is designed as three arms. The
designed form of the building met the project requirements. The desired units; technical, health
and social departments were designed in the arms. There are technical units, cafeteria, dining
hall, shelter and technical laboratories in the basement floor. In the basement floor, the cafeteria
in the north arm of the project was moved to the west arm and the north arm was used as a
dining hall. Due to the lack of classrooms in the Faculty of Dentistry, which was opened later
in the university, the faculty started to provide education in this building. For this reason, two
floors of the west block were reserved for classrooms and laboratories of the dentistry
department. There are laboratories, classrooms, wet areas and vertical circulation elements on
the ground floor. On the 1st, 2nd, 3rd and 4th floors there are laboratories, classrooms, lecturers'
rooms, wet areas and vertical circulation elements.

The building was built with reinforced concrete construction system and the roof design was
realized with steel construction. Composite and glass facade elements were used on the facade.
It has been determined that there are problems in the air and water tightness of the facade
elements. Material selection creates psychological effects on the user. The material choices
made in this building are compatible with each other (in classrooms, corridors; cream wall -
mink marble), making the space more spacious and leaving a positive effect that does not
distract the user focus.

Natural ventilation and lighting are preferred in classrooms. The natural lighting in the corridors
was deemed sufficient, but the lecturers at the beginning of the corridor are illuminated with
partial artificial lighting. There is natural lighting and ventilation in the wet areas, which
increases the air quality by providing the correct ventilation of the space. The building is heated
with natural gas system.
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The fact that three different branches face in different directions causes problems with heating
and cooling in winter and summer. In winter, some blocks are hot and some are cold and they
turn on the heating at a higher degree to heat the space, which creates additional costs.

Bingol city is located in the 1st degree earthquake zone due to its geography. Considering this
factor; it was designed in accordance with the earthquake regulations of the period it was built.
At the same time, a gathering area was created as a safe area outside the building. The fact that
there is only one entrance-exit door in the building will cause density and problems in case of
a possible earthquake, fire or escape, so it has been determined that the emergency exit doors
are insufficient. The gallery space is wrapped with netting for security purposes.

Access to the building is guided by headings and signboards. Access to the building is provided
by public transportation, vehicle and pedestrian transportation. It has been determined that there
are sufficient number of open parking areas. Guiding elements in the entrance hall and corridors
are used to direct access to the building. In the accessibility of the building, it was determined
that the number of stairs is sufficient but the number of elevators is insufficient and a panoramic
elevator was added to the gallery space.

Conclusion

As a result of the observational analysis study conducted on Bing6l University Vocational
School-Faculty of Dentistry building; it was determined that the required spaces that were not
in the project were rebuilt and added, and space location changes were determined. It was
determined that a section that was not in the design was added. It was observed that the number
of elevators was insufficient and an additional panoramic elevator was built in the gallery space.
Additional security measures were taken and the gallery space was wrapped with protective
netting. It has been observed that the changes made are reflected as additional costs and are
insufficient in terms of energy efficiency. At the same time, it has been observed that the
selected materials have different effects on the reflection and aesthetic perception of the users.
In line with these findings; the designer needs to design flexibly against any functional
variability. Energy saving should be ensured by ensuring regular maintenance and controls of
the selected materials. Energy efficiency can be achieved by positioning rainwater collection
area and solar energy panels. It is estimated that the findings of this study will contribute
positively to new studies. At the same time, it should be aimed to extend the lifetime of the
building and increase user satisfaction by offering short and long term solutions.

Keywords: Post occupancy evaluation, Education Buildings, POE, Vocational Schools,
Observational Analysis
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Belediyeler kamuya hizmet saglamakla yiikiimlii olan yerel yonetim birimleridir. Belediyeler
yetkileri bakimindan kentlinin giindelik yasantisin1 dogrudan etkileyen, en temel ihtiyaclarina
yonelik kararlar1 alan kurumlardir. Ustyapy, altyaps, saglik, egitim, ulasim ve sosyokiiltiirel kent
donatilar1 gibi bir¢ok alanda kente hizmet sunmaktadir. Kamu yapis1 olarak degerlendirilen
belediye hizmet binalari, yonetimi temsil etmektedir. Bu temsiliyet, hizmet binalarinin tasarim
stirecinin Onemini arttirmaktadir. Bu sebeple, lilkemizde belediye hizmet binalarinin tasarimi
icin mimari proje yarigmalar1 diizenlenmektedir. Belediye hizmet binalarinin, islevini yerine
getirmesinin yani sira kentin ve devletin imajina katki saglayacak bir tasarima sahip olmasi
hedeflenir. Bu calisma kapsaminda ele alinan Diyarbakir Yenisehir Belediyesi Hizmet
Binas1’nin tasarimu siireci de mimari proje yarismasi ile baglamistir.

Materyal ve Yontem

Bu ¢alisgmanin amaci Diyarbakir Yenisehir Belediyesi Hizmet Binasi’n1 kullanim siirecinde
gbzlemsel analiz yontemiyle incelemektir. Yapilan bu calisma sonucunda elde edilen bulgularin
yapinin gelistirilmesi ve sonraki ¢aligmalara katki saglamasi: amaglanmaktadir.

Bu calismada, belediye binasinin tasarim silirecine yonelik literatlir taramasi yapilmistir.
Orneklem olarak segilen Diyarbakir Yenisehir Belediyesi Hizmet Binasi’nda incelemeler ve
fotograflamalar yapilmistir. Elde edilen bulgular gézlemsel analiz metoduyla ortaya konmustur.

Yenisehir Belediyesi Hizmet Binasi

2005 yilinda agilan mimari proje yarismasinda birinci olan tasarimin proje siireci 2012 yilinda
yeniden baslar. Istasyon Caddesi iizerinde yer alan proje arsasinin yerine Elazig Caddesi
tizerindeki baska bir arsanin belirlenmesiyle proje yeniden tasarlanir. 2016 yilinda kullanima
acilan Hizmet Binas1 2018 yilinda, Yap1 Dalinda 16. Ulusal Mimarlik Odiiliinii almustur.
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Bulgular

Hizmet binasi, belediye ¢alisanlar1 ve resmi islemlerini gerceklestirmek icin belediyeye gelen
vatandaslar tarafindan kullanilmaktadir. Yapinin yakin ¢evresinde kiigiik bir cami, park alani,
aligveris merkezi ¢cok katli konut bloklar1 ve gecekondu mahalleleri mevcuttur. Yapi, Elazig
Caddesi lizerinde yer almasina ragmen, yapinin giris cephesinin tali yola yonlendirilmesinden
dolay1 ana cadde giizergahindan hissedilememektedir. Yapiya yakin otobiis duraklar1 olmasina
ragmen duraktan gegen otobiis sayisinin az olmasi yapinin ulasilabilirligini kisitlamaktadir.
Yapinin agik otoparki dogu ve bati cephelerinde konumlanirken kapali otopark rampasi yapinin
arkasinda yer almaktadir.

Yapi; Diyarbakir’in sicak kuru iklimi géz oOniine alinarak, avlulu olarak tasarlanmstir.
Dikdortgen bir forma sahip olan yapinin avlusu ayni zamanda bir gegit olusturmaktadir.
Belediye binast bodrum kat1 da dahil olmak tizere dort katlidir. Yapinin biitiin cephelerinde ayni
tip glines kiricilar1 bulunmaktadir.

Yapinin avlusundan yapi icerisindeki birimlere ulasilmaktadir. Kuzey-giliney yonli yapiy1
bolen avlu, riizgar koridoru olustururken ayni zamanda golge saglamaktadir. Avluda yer alan
ticgen formlu havuz kullanim ag¢isindan atil kalmis durumdadir. Yapinin bir¢ok noktadan girisi
mevcuttur. Zemin katta avlu mekanlar ikiye bolmektedir. Bati kanadindaki birimler i¢in bir
giris kapist bulunurken; dogu kanadinda ise fuaye ile baglantili dort adet giris kapisi
bulunmaktadir. Mevcut kullanimda, avluya kuzey yoniinden giriste ana fuayeye giris igin
sadece tgilincii kap1 kullanilmaktadir. Kapimin girisi yonii ise yapiya yaklasma yoniine ters
diismektedir. Kapmin yan yliziine yazilan “giris” yazis1 kullanicilar1 yonlendirmektedir.
Fuayedeki galeri boslugu sayesinde {iist katlarla gorsel baglanti saglanmaktadir. Yapinin
merdivenleri ise kolayca fark edilecek sekilde konumlanmistir. Yogun bir sekilde kullanilan
birimler zemin ve birinci katta yer almaktadir. Islak hacimler ve acil ¢ikis merdivenleri yapinin
koselerinde konumlanmustir.

Yapidaki avlu, galeri bosluklari, list kismi1 cam olan béliici duvarlar yapinin dogal 1siktan
yararlanmasini saglamaktadir. Yapida yer alan kot seviyesi bodrum kat kotuna kadar inen
avlular, bodrum katta yer alan birimlerin dogal bir sekilde aydinlatilmasina ve
havalandirilmasina imkan vermektedir.

Yapinin cephe kaplamasi ¢ekiglenmis Marmara mermeri olarak tercih edilmistir. Avluya bakan
cephelerde renkli paneller kullanilmistir. Yapinin tasiyict sistemi betonarme karkas olarak
tasarlanmigtir. Tasiyict elemanlar agikta birakilmistir. Giris cephesinde ve avlu cephelerinde
yuksek kirisler goze carpmaktadir. Boliicii duvarlarda beton tugla kullanilmis, duvarlarda siva
yapilmamuistir. Ofis birimleri ve koridorlar arasindaki boliicti duvarlarda goz seviyesinde gelik
tastyicili ahsap paneller, iist kisminda ise cam paneller kullanilmistir. Meclis salonunun
duvarlar1 ise tamamen cam panellerden olusmus olup, tasarim asamasinda seffaflik
hedeflenmistir.

Avlunun yiikseltilmis zemin ddsemesinde bazalt tas plaklar kullanmilmistir. I¢ mekanda ise
parlak bazalt tas plaklar tercih edilmistir. Avlu désemesinin kaplamalar1 gevsemis, lizerinde
yiriimeyi zorlagtirmistir. Ofis birimlerinin zemininde kullanilan parke kaplama ise zaman
icinde eskimistir. Tavan kaplamalarinda ahsap paneller kullanilmistir. Merdiven korkuluklari,
cam paneller ve paslanmaz ¢elik kiipestelerden olusmaktadir. Yap1 elemanlarinin kaplamasiz
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olmasi1 yapiya dogallik ve sadelik saglamaktadir. Yapida giines enerji sistemi veya yagmur suyu
toplama sistemi gibi uygulamalar bulunmamaktadir.

Sonuc¢

Yenisehir Belediyesi Hizmet Binasi, gozlemsel analiz yontemi ile incelenmistir. Sicak-kuru
iklim bolgesinde yer alan yapinin avlulu olarak tasarlanmasi yapinin iklimlendirmesine katkida
bulunmaktadir. Yapidaki giines kiricilar cepheye estetik bir deger katsa da islev agisindan
eksikleri bulunmaktadir. Giin 15181indan faydalanmak i¢in yapilan avlu, galeri bosluklar1 ve yari
cam panellerden olusan béliicii duvarlar yapiyr olumlu etkilemistir. Yapiya ilk kez gelen
kullanicilar i¢in yap1 karmasik gelebilmektedir.

Oneriler

Avlunun bozulmus zemin kaplamasinin diizenlenmeli, avludaki siis havuzu onarilarak yeniden
kullanilma agilmali ve havuz g¢evresinde giivenlik bariyeri olusturulmali, avludaki peyzaj
elemanlar1 daha konforlu olacak sekilde diizenlenmeli.

Cephedeki giines kiricilar kullanildiklar: yonlere gore farklilagmali.
Islak hacimlerin sayis1 arttirtlmali.
I¢c mekanda hasar géren malzemelere yonelik onarimlar yapilmali.

Yapiya yagmur suyu toplama sistemi, giines enerji sistemi gibi yapinin siirdiiriilebilirligine
katki saglayacak sistemler eklenmeli.

Anahtar Kelimeler: Tasarim, Diyarbakir, Belediye Hizmet Binasi;, Gozlemsel Analiz; Yontem

ABSTRACT

Municipalities are local government units that are obliged to provide services to the public.
Municipalities, in terms of their powers, are institutions that directly affect the daily lives of the
citizens and make decisions regarding their most basic needs. It provides services to the city in
many areas such as superstructure, infrastructure, health, education, transportation and socio-
cultural city facilities. Municipality service buildings, which are considered public buildings,
represent the administration. This representation increases the importance of the design process
of service buildings. For this reason, architectural project competitions are organized for the
design of municipal service buildings in our country. It is aimed that municipal service
buildings have a design that will contribute to the image of the city and the state, as well as
fulfilling their functions. The design process of Diyarbakir Yenisehir Municipality Service
Building, which is discussed within the scope of this study, started with an architectural project
competition.

Material and Method

The aim of this study is to examine the Diyarbakir Yenisehir Municipality Service Building
during its use using the visual analysis method. The findings obtained as a result of this study
are aimed to improve the structure and contribute to subsequent studies.
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In this study, a literature review was conducted regarding the design process of the town hall.
Examinations and photographs were made in the Diyarbakir Yenigehir Municipality Service
Building, which was selected as a sample. The findings obtained were revealed using the
observational analysis method.

Yenisehir Municipality Service Building

The project process of the design that won first place in the architectural project competition
opened in 2005 started again in 2012. The project is redesigned by determining another land on
Elaz1g Street instead of the project land on Istasyon Street. The Service Building, which was
put into use in 2016, received the 16th National Architecture Award in the Building Category
in 2018.

Results

The service building is used by municipality employees and citizens who come to carry out
their daily official transactions. There is a small mosque, parking area, multi-storey residential
blocks and slums in the immediate vicinity of the building. Although the building is located on
Elaz1g Street, it cannot be felt from the main street route because the entrance of the building is
directed to the secondary road. Although there are bus stops close to the building, the low
number of buses passing through the stop limits the accessibility of the building. While the open
car park of the building is located on the east and west facades, the indoor car park ramp is
located behind the building.

Structure; It was designed with a courtyard, taking into consideration the hot dry climate of
Diyarbakir. The courtyard of the building, which has a rectangular form, also forms a passage.
The town hall has four floors, including the basement. There is the same type of sunshades on
all facades of the building.

The units inside the building can be accessed from the courtyard of the building. The courtyard
dividing the north-south oriented building creates a wind corridor and also provides shade. The
triangular shaped pool in the courtyard remains unused. The building has entrances from many
points. On the ground floor, the courtyard divides the spaces into two. While there is an entrance
door for the units in the west wing; In the east wing, there are four entrance doors connected to
the foyer. In current use, only the third door is used to enter the main foyer, entering the
courtyard from the north. The entrance direction of the door is opposite to the direction of
approach to the building. The “entrance” text written on the side of the door guides the users.
Thanks to the gallery space in the foyer, visual connection with the upper floors is provided.
The stairs of the building are positioned to be easily noticed. Heavily used units are located on
the ground and first floors. Wet areas and emergency exit stairs are located at the corners of the
building.

The courtyard in the building, gallery spaces, and dividing walls with glass upper parts enable
the building to benefit from natural light. The courtyards in the building, whose elevation level
goes down to the basement floor level, allow natural illumination and ventilation of the units
located on the basement floor.

The facade cladding of the building was chosen as hammered Marmara marble. Colored panels
were used on the facades facing the courtyard. The carrier system of the building is designed as
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a reinforced concrete carcass. The carrier elements are left exposed. High beams stand out on
the entrance and courtyard facades. Concrete bricks were used in the dividing walls, and no
plaster was applied to the walls. Wooden panels with steel bearings were used at eye level on
the dividing walls between office units and corridors, and glass panels were used on the upper
part. The walls of the assembly hall are composed entirely of glass panels, and transparency
was aimed at the design stage.

Basalt stone slabs were used in the raised flooring of the courtyard. Bright basalt stone plaques
were preferred in the interior. The paving of the courtyard pavement has become loose, making
it difficult to walk on. The parquet covering used on the floors of the office units has worn out
over time. Wooden panels were used in the ceiling coverings. Stair railings consist of glass
panels and stainless-steel handrails. The fact that the building elements are uncoated provides
naturalness and simplicity to the structure. There are no applications such as solar energy
systems or rainwater collection systems in the building.

Conclusion

Yenisehir Municipality Service Building was examined by observational analysis method.
Designing the building, located in a hot-dry climate region, with a courtyard contributes to the
air conditioning of the building. Although the sunshades in the building add aesthetic value to
the facade, they have shortcomings in terms of function. The courtyard, gallery spaces and
dividing walls consisting of half-glass panels, built to benefit from daylight, had a positive
impact on the building. The structure may seem complicated for users who come to the building
for the first time.

Suggestions

The damaged ground covering of the courtyard should be repaired, the ornamental pool in the
courtyard should be repaired and reused, a safety barrier should be created around the pool, and
the landscaping elements in the courtyard should be arranged to be more comfortable.

Sunshades on the facade should be differentiated according to the directions in which they are
used.

The number of wet volumes should be increased.
Repairs should be made for damaged materials in the interior.

Within the scope of sustainability principles, systems that will contribute to the sustainability
of the building, such as a rainwater collection system and solar energy system, should be added
to the building.

Keywords: Design; Diyarbakir; Municipal Service Building; Observational Analysis; Method
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Mimar Dogan Erginbas, Diyarbakir Suri¢i’ndeki geleneksel evlerin mimari 6zellikleri
konusunda kapsamli calisma yapan ilk arastirmacidir. Istanbul Teknik Universitesi’nde dgretim
tiyesi olan Erginbas’in 1952 yilinda dogentlik tezi olarak yayinlanan bu ¢alismasi, geleneksel
Diyarbakir evleri ile ilgili yapilan tiim bilimsel ¢aligmalarin ilk basvuru kaynagi olmustur.
Dogan Erginbas dogentlik tezinde 11 geleneksel ev calismistir. Bunlarin 9’u Suric¢i’ndeki
geleneksel evler, 2’°si de sur disinda yer alan, halk arasinda “kdsk™ olarak tabir edilen yazlik
evlerden olugmaktadir. Bu ¢alisma igerisinde yer alan evler, geleneksel niteliklerin korundugu
ve heniiz 0zglin dokuyla uyumsuz degisimlerin ve eklemelerin yapilmadigi donemde
incelendigi i¢in geleneksel evler konusunda en iyi1 bilgileri 6grenebildigimiz yapilardir.

1950'lerden giiniimiize, Diyarbakir‘in Suri¢i'nde 6nemli degisim ve doniisiimler yaganmistir.
Niifus artis1, modernlesme, kiiltiirel koruma g¢abalar ve siyasi faktorler, Surici'nin fiziksel ve
sosyal yapisini belirleyen unsurlar arasinda yer almistir. Diyarbakir'da ilk imar hareketlerinin
1930-1945 yillar arasinda baslatilmasi, sehrin planlanmasi ve gelisme alanlarinin belirlenmesi
acisindan Onemlidir. Bu donemde, sehir planlamasinda ve kentsel doniisiimde belirgin
degisiklikler yasanmis, Suri¢i bolgesi bu durumdan oldukga etkilenmistir.

Diyarbakir’daki tarihi yerlesim bdlgelerine yonelik en biiytik baski, 1950'lerden sonra hizlanan
kentlesme siirecinden kaynaklanmigstir. Tarimin makinelesmesi, endiistrilesme ve ekonomik
firsatlarin kentlerde yogunlagmasi gibi faktorler, kirsal bolgelerden kentlere gogli tesvik
etmistir. Ancak, bu donemde kentlesme siireci heniiz ¢ok hizli bir sekilde ilerlemedigi i¢in tarihi
yerlesim bolgelerine yonelik baskilar daha sinirlidir. 1950'lerden sonra, Tiirkiye genelinde
oldugu gibi Diyarbakir'da da kentlesme siireci hizlanmistir. Bu donemde niifus artisi,
endiistrilesme, altyap1 projeleri ve go¢ gibi etmenler, tarihi yerlesim bdlgelerine yogun bir baski
olusturmustur. Tarihi bolgelerdeki birgok geleneksel konut yikilarak yerlerine bircogu
niteliksiz, tugladan veya briketten insa edilmis ¢ok katli yapilar inga edilmistir. Bunlarin bir
kismi alttaki yigma yapim sistemiyle insa edilmis evlerin duvarlarimi zemin katlarinda
kullanmus, iist katlar1 bu duvarlar {izerine yigma-+tkarkas, karma bir sistemde insa etmislerdir.
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1950-1960 Doénemi’nde Surici’nde yasayan halk yavas yavas sur disina taginmis, geleneksel
konutlar el degistirmeye baglamistir. Sur i¢inde yeni ev sahipleri diisiik gelirli kirsal kokenli
aileler olmustur. Kentin gelisimi 1967 yilinda yiiriirliige giren imar planlar1 ¢ergevesinde
gerceklesmistir. 1973 yilinda 1710 sayilt “Eski Eserler Yasasi” uygulamaya konulmustur. Bu
yillarda belgeleme ve tescil islemlerinin bir koruma politikas1 olarak {ilke c¢apinda
yayginlastirilmasi koruma adina atilan 6nemli adimlar olmus, Diyarbakir Surici bolgesi de bu
siirecten etkilenmistir. Bu donemin sonunda Suri¢i’nde yasayanlarin bir kisminin Yenisehir
bolgesinde yeni yapilan bahgeli iki kathi evlere tasindigi goriilmektedir. Heniliz geleneksel
evlerin tamami el degistirmemistir. Ozgiin ev sahipligi devam eden evler mevcuttur.

1980’11 yillarin basinda yiiriirliikkteki mevcut uygulama imar plani dogrultusunda Surigi
yonetilmistir. Bu donemin sonuna gelindiginde heniiz geleneksel evlerin biiyiik oranda ayakta
oldugu ama 6zgiin sahiplerinin Yenisehir bolgesinde yer alan yeni ¢ok katli betonarme
apartmanlara tasindig1 goriilmektedir. Birgok evin, 6zgilin ev sahibi tarafindan terkedildigi,
satildig1 veya kiraya verildigi goriilmektedir.

1988 yilinda Diyarbakir Surigi kentsel sit alan1 ilan edilmis ve 1990 yilinda Koruma Amagh
Imar Plan1 hazirlanmustir. 1990’11 yillarda bolge kdylerinden kentlere olan yogun gdgten en cok
Diyarbakir etkilenmistir. Suri¢i’ndeki geleneksel evlerin birgogu, konfor sartlarini
saglayamadigi icin yerel halk tarafindan yasam alani olarak tercih edilmemis, bir¢ogu satilmis
veya kiraya verilmistir. Hatta bu donemde bos kalan evler ev sahiplerine sikint1 yaratmistir.
Dolayistyla kdyden kente go¢ eden insanlar icin, Suri¢i’ndeki evler hazir ev potansiyeli
sundugundan, diisiik kira talebi nedeniyle gelir diizeyi diisiik halk tarafinda ilk tercih edilen
yasama mekanlar1 olmustur. Evlerin tarihsel ve kiiltiirel degerlerini bilmeyen yeni ev sahipleri
tarafindan kullanimi, evlere biiyiik zarar vermistir. Yeni kullanicilar evlere, kendi kiiltiirleri ve
yasam kosullarina gore, yeni ekler yapmus, evlerin plan ve cephe diizenlerini degistirmislerdir.
Yapilan bu uygulamalarin cogu geleneksel evlerin 6zgiin niteliklerine zarar veren uygulamalar
olmuslardir. Yasanan bu olumsuzluklardan dolay:r hazirlanan Koruma Amaclh Imar Plani
neredeyse hi¢ uygulanmamistir diyebiliriz. Bu siire¢ uzun bir slire devam etmis ve kapsamli
Koruma Imar Plan1 2012 yilindan yeniden hazirlanmistir. Ancak 2015-2016 yillar1 arasinda
bolgede yasanan terodr olaylar sirasinda da ¢ok sayida geleneksel ev zarar gormiis, hazirlanan
plan yine uygulanamamustir.

Yukarida sayilan biitiin bu olumsuzluklardan Dogan Erginbas’in 1950’11 yillarda calistigt
geleneksel evler de etkilenmis; evlerin bir kismi yikilmais, bir kismi el degistirmis, bir kismi1 da
terkedilerek sahipsiz kalmistir. Bu calisma kapsaminda, Erginbas’in yaklasik 72 yil once
calistigr evlerin o giinkii durumlar ile giiniimiizdeki durumlar1 arasinda bir karsilastirma
yapilmis, 1950'den giliniimiize Tirkiye’de ve 0Ozellikle Diyarbakir'da tarihi eser koruma
anlayisinin gelisimi bu yapilar {izerinden degerlendirilmistir.

Anahtar Kelimeler: Dogan Erginbas, Geleneksel Diyarbakir Evieri, Koruma, Restorasyon,
Surici
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ABSTRACT

Architect Dogan Erginbas was the first researcher to comprehensively examine the architectural
features of traditional houses in Diyarbakir Suri¢i from a scientific perspective. A faculty
member at Istanbul Technical University, Erginbas's associate professorship thesis, published
in 1952, became the first source of reference for researchers studying traditional Diyarbakir
houses. In his thesis, Erginbag analysed the architectural features of 11 traditional houses in
detail, and his work is important because it was conducted during the period when the original
qualities of traditional houses in Surici were preserved.

Since the 1950s to the present day, Diyarbakir Suri¢i has experienced significant changes.
Urbanisation, population growth, intensive migration from rural to urban areas and security
problems have affected the physical and social structure of Suri¢i. The urbanisation process,
which accelerated especially after the 1950s, increased the pressure on traditional houses.
During this period, unplanned developments in historical settlements led to the abandonment
of traditional houses by their original owners, their neglect and disrepair, and even their
demolition and replacement by multi-storey, unqualified apartment buildings. In 1988, Surigi
was declared an urban conservation area and more conscious actions were taken to protect
historical artefacts. A Conservation Development Plan was prepared for Surigi in 1990, but the
prepared plan could not be implemented due to the conditions of the period. In 2012, the newly
prepared Conservation Development Plan came into force.

The traditional houses that Dogan Erginbas worked on in the 1950s were also affected by all of
the above-mentioned negativities; some of the houses were demolished, some changed hands,
and some were abandoned and became derelict. Within the scope of this study, a comparison
has been made between the condition of the houses Erginbas worked on 72 years ago and their
current condition, and the development of the understanding of historical monument
conservation in Turkey and especially in Diyarbakir from 1950 to the present day has been
evaluated through these buildings.

Keywords: Dogan Erginbas, Traditional Diyarbakir Houses, Conservation, Restoration, Suri¢i
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Atrial Fibrilasyonun EKG Kayitlarindan Tespiti
icin Zaman-Frekans Analizi ve Derin Ogrenme

Tabanl1 Bir Algoritma

A Time-Frequency Analysis and Deep Learning Based Algorithm for
Detection of Atrial Fibrillation from ECG Recordings
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Atrial Fibrilasyon (AF) diizensiz ve hizli kalp atimlar1 ile karakterize edilen bir ritim bozuklugu
durumudur. Normal sartlarda bir elektriksel uyarilmadan sonra hem kalbin {ist kismi olan
atriyumlar hem de alt kism1 olan ventrikiil ayn1 hizda ve ritmik olarak kasilir. Bu hastalikta
kalbin iist bolimlerinde normal atimlar sirasinda yanlis bir elektriksel uyarim sonucu
senkronizasyon ortadan kalkar ve hem diizensiz hem de hizli kasilmalar ortaya ¢ikar. AF
sonucunda carpinti, nefes darligi, pthti olusumu, kalp yetmezligi, inme ve 6lim gibi ciddi
durumlar goriilebilmektedir. AF'nin erken tanisi, kalp krizini ve bununla iligkili diger saglik
problemlerini 6nlemede biiyiik 6nem tasimaktadir. Kalbin elektriksel aktivitesi hakkinda bilgi
veren EKG, AF tanisinda basvurulan standart bir tekniktir. Bu teknik ile ¢ok kanalli ve uzun
sireli EKG kayitlar1 uzman hekimlerce degerlendirilerek AF tanisi1 konulmaktadir. Ancak,
EKG’daki AF olusumlarmin aralikli seyir izlemesi nedeniyle tip doktorlarinin bu hastaliga
iligkin belirtileri tespit edip tan1 koymasini zaman ve caba acisindan zorlastirmaktadir. Bu
nedenle, EKG sinyallerini otomatik olarak yorumlayabilen ve AF teshisi i¢in karar destegi
saglayabilen gelismis analitik modellerin gelistirilmesi kritik onem tasimaktadir.

Bu calismada AF’nin EKG kayitlarindan tespiti i¢in zaman-frekans analizi ve derin 6grenme
tabanli bir algoritma &nerilmektedir. Onerilen algoritma PhysioNet/CinC Challenge 2017
tarafindan saglanan tek derivasyonlu EKG verilerine uygulanmistir. Bu veri setinde uzunlugu
9 saniye ile 60 saniye arasinda degisen 8528 adet EKG kaydi bulunmaktadir. Bunlarin 5154’1
Normal(saglikli), 771’1 AF hastalari, 2557’si diger aritmi hastaliklar1 ve 46’s1 giiriiltiili
kayitlardir. Hem sayilarinin az olmasi hem de 6grenmeyi giiclestirmeleri nedeniyle giiriiltiili
EKG kayitlar1 calismaya dahil edilmemistir. Onerilen algoritma ii¢ temel islem asamasindan
olusmaktadir. Ik asamada uzunluklari farkli olan EKG kayitlarinin RR araligi segmentlerinin
tespiti islemi gerceklestirilmistir. Bu igslem i¢in bagarimi test edilmis ve yaygin olarak kullanilan
bir QRS tespit algoritmasi olan Pan-Tompkins algoritmasi kullanilmustir. Ik asama sonucunda
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8528 adet EKG kaydindan 280.000 adet RR aralig1 segmenti elde edilmistir. Onerilen modelin
ikinci asamasinda ise RR aralig1 segmentleri goriintiilere doniistliriilmiistiir. Bunun i¢in birer
zaman-frekans analiz yontemleri olan Dalgacik Doniisiimii (DD) ve Kisa siireli Fourier
doniistimii (STFT) kullanilmistir. DD ve STFT ile her bir RR segmentinin sirastyla Scalogram
ve Spectrogram gorintiileri elde edilmistir. Bu iki farkli goriintii bi¢cimi disinda ayrica her RR
segmentinin orijinal resim gorilintiisii elde edilmistir. Dolayisiyla bu asamanin sonucunda her
bir 280.000 adet goriintiiden olusan RR segmentlerinin Scalogram goriintii  kiimesi,
Spectrogram goriintii kiimesi ve orjinal resim goriintiisii kiimesi elde edilmistir. Caligmada
Onerilen algoritmanin {igiincli asamasinda ise bir derin 6grenme mimarisi olan Alexnet
kullanilarak elde edilen her bir giiriintii kiimesi iizerinden AF’nin tespiti islemi ger¢eklesmistir.
Burada Alexnet transfer O0grenme yontemine basvuruldugundan oncelikle elde edilen
goriintiilerin boyutu Alexnet girisi ile uyumlu olacak sekilde 227x227x3 olarak yeniden
boyutlandirilmistir. Ayrica 6zellik ¢ikarim katmanida AF, Normal ve diger (diger aritmiler)
simiflar1 olacak sekilde yeniden diizenlenmistir. Her goriintii kiimesinin %70 Alexnet
mimarisinin egitim asamasinda ve %30 ise test asamasmda kullanilmistir. Onerilen
algoritmanin basariminin giivenilir olarak degerlendirilebilmesi amaciyla ayn1 EKG kayidina
iliskin gorlintiiler ya tamamen egitim kiimesine ya da tamamen test kiimesine dahil edilmistir.
Her goriintii kiimesi iizerinden alexnet mimarisi 6nce egitilmis ve sonrada test edilmistir. Test
basarim performanst Fl-score metrigi {izerinden degerlendirlmistir. EKG’nin RR
segmentlerinin Scalogram goriintli kiimesi iizerinden sistemin test basarim performansinin
ortalama F1-score degeri 0.88 olarak bulunmustur. AF, Normal, ve diger siniflarinin F1-score
degerleri ise sirastyla 0.90 , 0.92 , 0.82 olarak elde edilmistir. EKG’nin RR segmentlerinin
Spectrogram goriintii kiimesi lizerinden sistemin test basarim performansinin ortalama F1-score
degeri 0.78 olarak bulunmustur. AF, Normal, ve diger siniflarinin F-score degerleri ise sirasiyla
0.77 , 0.83 , 0.74 olarak elde edilmistir. EKG’den tiiretilen RR segmenlerinin orjinal resim
goriintii kiimesi lizerinden sistemin test basarim performansinin ortalama F1-score degeri 0.90
olarak bulunmustur. AF, Normal, ve diger siniflarinin F1-score degerleri ise sirasiyla 0.91 ,
0.94 , 0.85 olarak elde edilmistir.

Calismada elde edilen test basarim sonuglarina gore oOzellikle RR segmentlerinin orijinal
goriintiileri ve scalogram goriintiileri AF tespitinde tamin edici sonuglar vermistir. Ayrica bu
calisma da Onerilen yaklagimin basarim performans sonuglari literatiirdeki benzer ¢alismalarla
kiyaslanabilir diizeyde oldugu goriilmiistiir. Bunun yanisira RR segmentlerinin orijinal
gorlintiisiinlin zaman bilgisi ve scalogram goriintiilerinin ise zaman-frekans bilgisi tasiyor
olmast her iki goriintli tipini birlikte degerlendirebilen bir derin 6grenme modelinin AF
tespitinde daha etkin olabilecegi diistiniilmektedir.

Anahtar Kelimeler: Atrial Fibrilasyon, Transfer Ogrenme, Alexnet, EKG, Spektrogram ve
Scalogram

ABSTRACT

Atrial Fibrillation (AF) is a rhythm disorder characterized by irregular and rapid heartbeats.
Under normal circumstances, after an electrical stimulation, both the upper part of the heart
called atria and the lower part called ventricles contract at the same rate and rhythm. In this
condition, due to an incorrect electrical stimulation during normal heartbeats, synchronization
is disrupted in the upper parts of the heart, resulting in both irregular and rapid contractions. AF
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can lead to serious conditions such as palpitations, shortness of breath, clot formation, heart
failure, stroke, and death. An early diagnosis of AF is crucial in preventing a heart attack and
other related health problems. Electrocardiogram (ECG), which provides information about the
electrical activity of the heart, is a standard technique used in diagnosing AF. With this
technique, multi-channeled and long-term ECG recordings are evaluated by expert physicians
to diagnose AF. However, due to intermittent occurrences of AF formations in ECGs it becomes
challenging for medical doctors to detect symptoms related to this disease and make a diagnosis
in terms of time and effort. Therefore developing advanced analytical models that can
automatically interpret ECG signals and provide decision support for diagnosing AF is critically
important.In this study, a time-frequency analysis and deep learning-based algorithm is
proposed for the detection of AF from ECG recordings. The proposed algorithm is applied to
single-lead ECG data provided by PhysioNet/CinC Challenge 2017. This dataset contains 8528
ECG recordings varying in length from 9 to 60 seconds. Of these, 5154 are normal (healthy),
771 are AF patients, 2557 are other arrhythmia diseases, and 46 are noisy recordings. Due to
their small numbers and difficulty in learning, noisy ECG recordings were not included in the
study. The proposed algorithm consists of three main processing stages. In the first stage, the
detection of RR interval segments of different lengths in the ECG recordings was performed.
For this process, a widely used QRS detection algorithm called Pan-Tompkins algorithm was
used and its performance was tested. As a result of the first stage, 280000 RR interval segments
were obtained from the 8528 ECG recordings. In the second stage of the proposed model, RR
interval segments were transformed into images using two time-frequency analysis methods:
Wavelet Transform (WT) and Short-Time Fourier Transform (STFT). WT and STFT were used
to obtain Scalogram and Spectrogram images for each RR segment, respectively. In addition to
these two different image formats, the original image of each RR segment was also obtained.
Therefore, at this stage, Scalogram image set, Spectrogram image set, and original image set of
280,000 RR segments were obtained.In the third stage of the proposed algorithm in the study,
AF detection was performed on each image set obtained using a deep learning architecture
called AlexNet. Since transfer learning was applied to AlexNet, the size of the obtained images
was first resized to 227x227x3 to be compatible with the input of AlexNet. In addition, the
feature extraction layer was rearranged to include AF, Normal, and other (other arrhythmias)
classes. 70% of each image set was used during the training phase of AlexNet architecture and
30% during testing phase. To evaluate reliability performance of proposed algorithm same ECG
record images were included either entirely in training or testing sets. The AlexNet architecture
was first trained and then tested on each image set. The test performance of the system was
evaluated using the Fl1-score metric. The average F1-score value for the system's test
performance on the Scalogram image set of ECG's RR segments was found to be 0.88. The F1-
score values for AF, Normal, and other classes were obtained as 0.90, 0.92, and 0.82
respectively. The average F1-score value for the system's test performance on the Spectrogram
image set of ECG's RR segments was found to be 0.78. The F1-score values for AF, Normal,
and other classes were obtained as 0.77, 0.83, and 0.74 respectively. The average F1-score value
for the system's test performance on the original image set of RR segments derived from ECG
was found to be 0.90. The F1-score values for AF, Normal, and other classes were obtained as
0.91, 0.94 , and 0.85 respectively.According to the test performance results obtained in the
study, especially the original images of RR segments and scalogram images have provided
conclusive results in AF detection. Additionally, it has been observed that the performance of
the proposed approach in this study is comparable to similar studies in the literature.
Furthermore, considering that the original image of RR segments carries time information and
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scalogram images carry time-frequency information, it is considered that a deep learning model
capable of evaluating both types of images together may be more effective in AF detection.

Keywords: Atrial Fibrilation, Learning Transfer, Alexnet, EGC, Pan-Tompkins, Spectrogram
and Scalogram

186



Dicle University - 2nd I nternational Symposium on Graduate Researchesin Science,
(W, € #! 22-23 May 2024, Diyarbakir

Gaziantep 25 Aralik Panorama Miizesi

Kullanim Siirecinde G6zlemsel Analiz Ornegi

Observational Analysis Example in the Usage Process of Gaziantep 25
December Panorama Museum

Ahmed Lutfi Alvan Mehmet Cebe
Dicle Universitesi: Mimarlik Boliimii Dicle Universitesi: Mimarlik Boliimii
Mimarlik Boliimii Mimarlik Boliimii
Diyarbakir, Tiirkiye Diyarbakir, Tiirkiye
Loutfi.a@hotmail.com mehmetcebel@dicle.edu.tr
(074

Miizeler, sanat, tarih, kiiltiir, bilim ve miras gibi gesitli disiplinlerdeki eserleri toplama ve
koruma amaci giiden kiiltiirel kurumlardir. Bu eserleri, egitim, bilgilendirme ve eglence gibi
cesitli hedeflerle halka sunmustur.

Miizelerin insanlik mirasini koruma ve sanat, kiiltiir ve bilimin gelisimini belgeleme gibi 6nemli
bir rolii vardir. Bunun yani sira, siirekli ve ge¢ici sergiler, rehberli turlar, seminerler ve atdlye
calismalar1 gibi cesitli egitim etkinlikleri araciligiyla halka egitim ve bilgilendirme deneyimleri
sunarlar. Miize binalar1 sadece eserlerin sergilendigi yerler degil, ayn1 zamanda Kkiiltiirel
iletisim, egitim ve diisiince mekanlaridir. Bu baglamda, bireysel ve toplu diizeyde kiiltiirel
farkindalig: sekillendirme ve gliglendirme agisindan 6nemli bir rol oynamaktadirlar.

Panorama 25 Aralik Miizesi kurulus ve faaliyet amaci, Gaziantep'in cesaretini ve Bagimsizlik
Savasi'ndaki miicadelesini anarak, o donemi belgeleyen sergiler, belgeler ve c¢izimler
araciligiyla ziyaretcileri o donemde yasananlar1 hatirlatmaktir. Fransizlarin 1919'da sehri isgal
ettigi donemi One ¢ikararak, itilaf devletlerine karsi verilen miicadele ve sehitleri anmay1
hedeflemektedir.

Bu calismanin amaci, Gaziantep 25 Aralik Panorama Binasi'nin gorsel analizler ve miize
incelenmesidir. Yapimin ¢evresi ve kullanicilar iizerindeki etkilerinin degerlendirilmesi. Elde
edilen bulgularin, yapinin gelistirilmesine ve gelecekte yapilacak caligmalar i¢in bir esas
olusturmasi amaglanmaktadir. Bu makale, insaatin tamamlanmasinin ardindan estetik, islevsel,
teknik ozellikler ve tasarim acisindan yapinin degerlendirilmesini hedeflemektedir.

Bu caligmanin yontemi, binanin saha ziyareti ve i¢ ve dis mekanlarinin yerinde fotograflarinin
cekilmesi, binanin ¢evresinin incelenmesi, kat planlarinin incelenmesi ve binanin estetik,
islevsel, teknik 6zellikler ve tasarim agisindan degerlendirilmesidir. Tespitler dogrultusunda

187



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ g/ 22-23 Mayis 2024, Diyarbakir

daha iyi olacag1 diisiinlilen ¢oziim Onerileri sunularak gelecekteki benzer tasarimlara veri
saglanmas1 hedeflenmektedir.

Anahtar Kelimeler: Bina performansi, estetik-islevsel teknik degerlendirme; Tasarim ve insa
stireci; Performans degerlendirmesi, Panorama

ABSTRACT

Museums are cultural institutions that aim to collect, preserve and exhibit works in a range of
disciplines including art, history, culture, science and heritage. These institutions serve the
public by offering educational and entertainment experiences, helping visitors engage with
culture and history in meaningful ways.

Museums play a vital role in preserving human heritage and documenting the development of
art, culture and science. In addition, they provide educational and informational experiences to
the public through a variety of educational events such as permanent and temporary exhibitions,
guided tours, seminars and workshops.

Museums are not only places where works are displayed, but also places for cultural
communication, where ideas are shared, discussed, and explored. Within this framework,
museums play an important role in shaping and enhancing cultural awareness at the Individually
and collectively.

The purpose of this study is to conduct a visual analysis and architectural examination of the
Gaziantep 25 December Panorama Museum. The study focuses on how this museum impacts
its surroundings and the experience it offers visitors. It aims to provide insights that can guide
future museum development and related studies. This article will assess the building in terms
of aesthetics, functionality, technical aspects, and overall design upon its completion.

The Gaziantep 25 December Panorama Museum was established to commemorate the courage
and struggles of Gaziantep during the War of Independence. Through exhibits, documents, and
artworks, the museum tells the story of the city's resistance against the Allied forces, particularly
during the French occupation in 1919. It serves as a tribute to those who fought and sacrificed
during this pivotal period in Turkey's history.

The construction of the project began in 2016 and was completed in 2021. The building is
located in Sahinbey, Safarpasa district, in the center of Gaziantep, near the historic Gaziantep
Castle. The building occupies approximately 1.2 hectares, providing ample space for its various
exhibits and programs.

The study method is to visit the building site, to photograph its interior and exterior spaces,
evaluate its surroundings, examine floor plans, and assess the building’s design from multiple
perspectives. The analysis will focus on aesthetics, functionality, technical details, and overall
design quality. Based on these findings, the study aims to offer recommendations that could
guide future museum designs and enhance the experience for visitors.

Keywords: Building performance, Aesthetic-functional technical assessment, Design and
construction process, Performance evaluation, Panorama
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07/
Giliniimiizde fosil yakitlarin giin gectikge tiikenmesi ve maliyetlerinin artmasi nedeniyle
yenilenebilir enerji kaynaklarimin kullanimi 6nemli ve vazgecilmez hale gelmistir.
Yenilenebilir enerji kaynaklarinin kullaniminin artmasiyla birlikte DC (Direct Current) mikro
sebekeler enerji liretimini, iletimini ve dagitimin1 daha verimli ve esnek hale getirmektedir. DC
mikro sebekelerin AC (Alternative Current) sebekelerine gore popiilerliginin artmasinin birkag
nedeni bulunmaktadir:

Yenilenebilir Enerji Odaklilik: Artan ¢evresel biling ve stirdiiriilebilirlik hedefleri, yenilenebilir
enerji kaynaklarina olan talebi artirmistir. Giines ve riizgar gibi yenilenebilir enerji kaynaklar
genellikle dogrudan DC elektrik iiretirler, bu da DC mikro sebekelerin yenilenebilir enerji
kaynaklarii daha etkin bir sekilde entegre etmesini saglar.

Enerji Verimliligi ve Kayiplarin Azalmasi: AC-DC-AC doniisiimleri, enerji sebekelerinde
onemli enerji kayiplarina neden olabilir. DC mikro sebekeler, enerjinin AC formundan DC
formuna dondstiiriillmesi gerektiginde bu kayiplar1 azaltabilir, boylece daha verimli bir enerji
kullanimi saglar.
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Esneklik ve Daha Hizli1 Yanit: DC mikro sebekeler, degisken yiik kosullarina daha hizli yanit
verebilir ve ¢esitli enerji depolama sistemlerini entegre etme esnekligi sunar. Bu, talep yaniti,
akill1 sebeke ve mikro-sebeke yonetimi gibi uygulamalar icin 6nemli bir avantaj saglar.

Dagitik Enerji Uretimi ve Yerel Enerji Giivenligi: AC sebekeler genellikle merkezi enerji
iiretimine odaklanirken, DC mikro sebekeler daha dagitik enerji iiretimi ve tiiketimi {izerinde
odaklanir. Bu, enerji bagimsizligi ve yerel enerji giivenligi gibi konular1 destekler.

Yeni Uygulama Alanlari: DC mikro sebekeler, bina i¢i enerji yonetimi, elektrikli arag¢ sarj
istasyonlari, veri merkezleri ve endiistriyel tesisler gibi farkli uygulama alanlarinda
kullanilabilir. Bu ¢esitlilik, DC mikro sebekelerin popiilerligini artiran ¢esitli faydalar sunar.

Bu faktorlerin birlesimi, yenilenebilir enerji kaynaklarindan DC mikro sebekelerin AC
sebekelere gore popiilerliginin artmasina katkida bulunmaktadir. Ancak DC mikro sebeke
sistemlerinin etkin bir sekilde calisabilmesi i¢in dagitik iiretim birimleri arasinda akim
paylasimi ve gerilim regiilasyonu gibi kritik konularin ele alinmas1 gerekmektedir.

Bu calismada, Matlab/Simulink ortaminda iki adet birbirine paralel bagh algaltic1 (buck) tip
DC-DC dontstiiriiciiler ile olusturulan mikro sebeke tesisi ve yerel kontrol sistemleri ile
modellenen dagitik bir DC mikro sebeke sisteminde diisiik iletisim bant genisligine sahip
dinamik konsensiis (fikir birligi) algoritmasi kullanilarak akim paylasimi ve gerilim
regiilasyonu saglanmasi hedeflenmistir.

Tiim gli¢ doniistiiriictileri, giris enerji kaynaklar1 ve kontrol stratejisi temelinde akim kaynaklari
veya gerilim kaynaklar1 olarak modellenebilir. DC mikro sebekenin gerilimi, gerilim kaynag:
doniistiiriiciiler tarafindan diizenlenir. Ote yandan, hatlardaki akim akis1 hattin her iki ucunda
farkli gerilimler gerektirir. Bu nedenle hem gii¢ akisi (akim) kontrolii hem de gerilim
regiilasyonunun sebeke olusturan doniistiiriiciiler tarafindan kontrol edilmesi gerekir. Ayrica,
isletme maliyetlerini azaltmak i¢in mikro sebekenin yiikii/talebi farkli kaynaklar arasinda
ekonomik olarak dagitilmalidir. Sonug olarak, doniistiiriiciilerin dahili gerilim ve/veya akim
kontrolorlerine ek olarak giic akisini ve gerilim regiilasyonunu kontrol etmek icin bazi
tamamlayici kontrolorler gereklidir. Bir glic yonetim sistemi olarak tamamlayici kontroldrlerin
ana hedefleri sunlardir:

e Bilesenlerin asir1 gerilmesini 6nlemek i¢in doniistiiriiciiler arasinda akim/gii¢ paylasimu;
e QGerilim kararliliginin iyilestirilmesi;

e Dontstiiriicliler arasinda sirkiilasyon akimimin 6nlenmesi; - sistem geriliminin kabul
edilebilir araliklarda diizenlenmesi;

e DC mikro sebeke ile AC sebeke veya komsu AC mikro sebeke arasinda gii¢ akisi
kontrolii;

e Doniistiirliciiler arasinda ve/veya DC mikro sebeke ile AC sebeke, komsu AC mikro
sebeke ve DC mikro sebekeler arasinda ekonomik gii¢c dagitimi.

Bu hedeflerin 6nemi ve zaman 06lgegi farklidir ve bu nedenle kontrolorlere farkli dinamik
yanitlar saglamak i¢in hiyerarsik bir kontrol sistemi gereklidir. Hiyerarsik kontrol yapis1 {i¢
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kontrol seviyesinden olusmaktadir. Birincil kontrolér (Seviye-I) {initeler arasinda uygun
giic/akim paylasimindan, gerilim kararliliginin iyilestirilmesinden ve doniistiiriiciiler arasinda
dolasan akimin énlenmesinden sorumludur. Mikro sebeke geriliminin kabul edilebilir degerler
arasinda tutulmasi II. seviyedeki ikincil kontrolor tarafindan gerceklestirilir. Mikro sebekedeki
farkli baralardaki gerilimi toplamak i¢in genis alanli bir izleme sistemi (yani bir iletisim sistemi)
gereklidir. ikincil kontroldr mikro sebeke gerilimlerini iigiinciil kontroldr tarafindan belirlenen
istenen bir degerde diizenler. Diizeltme terimi mikro sebeke gerilimlerini diizenlemek i¢in tiim
enerji iinitelerine gonderilir.

Mikro sebekeler, kiigiik boyuttaki enerji liretim ve tiikketim birimlerinin bir araya gelmesiyle
olusan dagitik enerji sistemleridir. Mikro sebekelerde, enerji iiretimi ve tiiketimi siirekli olarak
degisebilir ve sistemdeki dagitilmig tretim birimleri dinamik olarak eklenebilir veya
cikarilabilir. Dinamik konsensiis algoritmasi, bir mikro sebeke sistemi icindeki birden fazla
dagitilmig iiretim birimlerini koordine etmek amactyla bilgi paylasmasini ve sistemin ortak bir
hedefe ulasmasini saglayan bir algoritmadir. Konsensiis, tiim dagitilmig liretim birimlerinin
ayni sonuca ulagsmasi ve sistemdeki degisikliklere adapte olabilmesi anlamina gelir. Dinamik
konsensiis algoritmalari, sistemdeki degisken kosullara ve hatta dagitilmis liretim birimlerinin
eklenmesi veya ¢ikarilmasi gibi dinamik degisikliklere uyum saglar. Dinamik konsensiis
algoritmalar1, mikro sebeke bilesenlerinin (6rnegin, glines panelleri, riizgar tiirbinleri, depolama
sistemleri, tiiketici cihazlar1) davranislarini koordine etmek, enerji verimliligini artirmak, enerji
dagitimini optimize etmek, asir1 yiiklenmeyi 6nlemek, enerji depolama sistemlerini etkin bir
sekilde kullanmak ve sebeke kararliligint saglamak gibi amagclar i¢in kullanilabilir.

Dinamik konsensiis algoritmasiyla yapilan simiilasyon calismasinda elde edilen veriler, DC
mikro sebeke sistemlerinde dagitik iiretim birimleri arasinda hizli ve etkili bir sekilde akim
paylasimi ve gerilim regiilasyonu sagladigini ortaya koymaktadir.

Anahtar Kelimeler: Dc Mikro Sebeke, Dinamik Konsensiis Algoritmasi, Akim Paylasimi,
Gerilim Regiilasyonu

ABSTRACT

Nowadays, Direct Current (DC) microgrids are increasing in popularity due to their high
efficiency, high reliability and easy interconnection of renewable resources compared to
Alternating Current (AC) grid systems. With the increasing use of renewable energy sources,
DC microgrids make energy production, transmission and distribution more efficient and
flexible. However, in order for these systems to work effectively, critical issues such as current
sharing and voltage regulation between distributed generation units need to be addressed.

In this study, the aim was to achieve current sharing and voltage regulation in a distributed DC
microgrid system modeled with a microgrid facility constructed using three parallel-connected
buck-type DC-DC converters and local control systems in the Matlab/Simulink environment,
employing a dynamic consensus algorithm with low communication bandwidth.

All power converters can be modeled as either current sources or voltage sources based on the
input energy sources and control strategy. The voltage of the DC microgrid is regulated by
voltage source converters. However, current flow in lines requires different voltages at both
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ends of the line. Therefore, both power flow (current) control and voltage regulation need to be
controlled by the grid-forming converters. Additionally, to reduce operating costs, the
load/demand of the microgrid should be economically distributed among different sources. As
a result, some complementary controllers are required to control both power flow and voltage
regulation in addition to the internal voltage and/or current controllers of the converters. The
main objectives of complementary controllers as a power management system are:

e Ensuring appropriate power/current sharing among converters to prevent component
overvoltage.

e Improving voltage stability.
e Preventing circulating current between converters.
¢ Regulating the system voltage within acceptable ranges.

e Controlling power flow between DC microgrid and AC grid or neighboring AC
microgrid.

e Economically distributing power among converters and/or between DC microgrid and
AC grid, neighboring AC microgrid, and DC microgrids.

The significance and time scale of these objectives vary, thus requiring a hierarchical control
system to provide different dynamic responses to controllers. The hierarchical control structure
consists of three control levels. The primary controller (Level-1) is responsible for appropriate
power/current sharing among units, improving voltage stability, and preventing circulating
current between converters. Voltage regulation of the microgrid within acceptable values is
carried out by the secondary controller at Level Il. A wide-area monitoring system (i.e., a
communication system) is necessary to collect voltages at different bars in the microgrid. The
secondary controller regulates microgrid voltages at the desired value determined by the tertiary
controller. The correction term is sent to all energy units to regulate microgrid voltages.

The dynamic consensus algorithm is an algorithm that enables distributed production units
within a microgrid system to share information and achieve a common goal of the system.

The data obtained from the simulation study conducted with the dynamic consensus algorithm
demonstrate that it enables rapid and effective current sharing and voltage regulation among
distributed generation units in DC microgrid systems.

Keywords: Dc Microgrid, Dynamic Consensus Algorithm, Current Sharing, Voltage
Regulation
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Radyasyonu Tahmini
Solar Radiation Prediction using Artificial Neural Networks

Mustafa Timur Mehmet Emin Asker
Dicle Universitesi Dicle Universitesi, Teknik Bilimler MYO
Yenilenebilir Enerji Kaynaklari Ana Bilim Dalt Elektrik ve Enerji Boliimii
Diyarbakir, TURKIYE Diyarbakir, TURKIYE
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0Z

Insanlik tarihinin baslangiciyla beraber enerjiye olan ihtiyag her gecen giin artan niifusa bagh
olarak artig gostermistir. 18. Yiizyilin sonlarina dogru baslayan sanayilesme ile bu ihtiyag
biiyiik bir ivme kazanmis, artan bu enerji ihtiyact biiylik oranda fosil yakitlar kullanilarak
giderilmistir. Ancak fosil yakitlarin zamanla olusturdugu iklim degisikligi ve ¢evre kirliligi
sebebiyle yenilenebilir enerji kaynaklarina olan yonelim baslamis olup tilkeler arasi yapilan
anlagmalarla uluslararasi bir 6nem kazanmasini saglamistir.

Yenilenebilir enerji kaynaklari incelendiginde bir¢cok acidan avantajli olan giines enerjisi, diger
yenilenebilir enerji kaynaklarina kiyasla daha fazla tercih edilmesini saglamistir. Zaman i¢inde
yapilan calismalarla glines enerjisinde kullanilan panel verimi arttirllmis buna karsilik
maliyetler azaltilarak gilines enerjisine yapilan yatirimlarin artmasini saglamistir. Yogun bir
sekilde artan talep ve buna bagl olusan biiylik yatinm maliyetler g6z oniline alindiginda
kaynaklarmn verimli kullanilmasi amaciyla sistemin planlamasinda yapilacak Giines
Radyasyonu Tahmini son derece dnem kazanmistir. Giines enerjisinde kullanilan sistemlerin
yaklasik 30 y1l dmiir siiresi oldugu g6z oniine alindiginda, yapilacak dogru tahminleme ile uzun
yillar boyunca sistemin daha verimli ¢aligmasi1 saglanacaktir.

Giines radyasyonunun dogru bir sekilde tahmini enerji depolama biriminin dogru oranlarda
secebilinmesi, elektrik iiretimi stratejilerinin belirlenmesi ve panellerin verimli kullanilabilmesi
acisindan dnemlidir. Giine radyasyonunun tahmininde geleneksel yontemlerin yaninda makine
ogrenmesi algoritmalar1 da kullanilmaktadir. Bu algoritmalarin kullanilmasinin sebebi, yerel
etkenlerden biiyiik dl¢tlide etkilenmelerine karsin sezgisel algoritmalar ile genelleme yapmalari,
bliyiik veri setlerinden 6grenme kapasiteleri ve istatistiksel olarak hatanin diigsiik olmasi
gosterilebilir.

Arazi kullanim degisiklikleri ve iklim degisiklikleri gibi etkenlere baglh olarak bir alandaki
giines radyasyonu miktar1 istenilen zaman periyodunda degisiklik gostermektedir. Bu tiir
degiskenliklere bagl olarak mevcut modellerle yapilan giines radyasyonu tahminleri istenilen
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seviyede dogrulukta olamayabilmektedir. Sahadaki istasyonlarla ger¢ek zamanli ug¢ uca
baglantiya gegen yapay zeka teknikleri ile hava durumu, sicaklik, nem ve basing gibi birimlerle
birlikte giines radyasyonu tahmininde bulunmak miimkiindjir.

Glines Radyasyonu Tahmini ilk olarak Angstrom tarafindan 1924 yilinda Stockholm sehrine ait
kiiresel glines radyasyon 0l¢lim verileri kullanilarak, bulutsuz gokyiizii kosullarinda ilk ampirik
model olusturulmustur. Yillar i¢inde ampirik modeller {izerinde farkli ¢aligmalar yapilarak
saatlik ve giinliik bazda giines radyasyonu degerleri hesaplanmistir.

Makine 6grenim teknikleri ile Gilines Radyasyon Tahmininde uygulanmasina 2000 yillarinda
yapilan ¢aligmalar ile baslanmistir. Temeli 1943 Yilinda Bir mantik¢1r olan Walter Pitts ve
norobilimei Warren McCulloch’ a dayanan, 1980 sonrasinda ise gelisiminde biiyiik bir ivme
kazanan makine 6grenim teknikleri; giinlimiizde farkinda olmasak da hayatimizin her bir¢cok
alaninda kullanilmakta ve Google, Amazon gibi alaninda oncii olan firmalarin yazilim
altyapisinda aktif bir sekilde caligmaktadir. Giines Radyasyon Tahmininde yapilan bilimsel
calismalarda makine 6grenim tekniklerinin uygulanmasiyla ampirik modellere gore daha
basarili sonuglar alindig1 gériilmiis, ilerleyen siireclerde Makine Ogrenimi Teknikleri farkli
hibrit tasarimlarla tahminlemede ¢ok daha basarili sonu¢lara ulasilmistir.

Kiiresel giines radyasyonu (GSR) tahmini farkli modellere ayrilabilir. Bunlar makine
ogrenmesi, temel fiziksel ve istatistiksel modeller olarak ayr1 ayr1 kategorize edilebilir. Yapay
sinir aglari, regresyon karar agaci, vektor regresyonunu destekler, bulanik mantik veya rastgele
orman modelleri arastirmacilar tarafindan GSR tahmini i¢in yaygin olarak kullanilmaktadir.
Mevcut yontemler arasinda GSR i¢in en ¢ok kullanilan model yapay sinir aglaridir. Bununla
birlikte literatiirde en ¢ok kullanilan tahmin modellerinden derin 6grenme modelleri arasinda
ANN, RNN ve evrisimli sinir ag1 (CNN) bulunurken, makine 6grenimi modelleri rastgele
orman (RF), destek vektor regresyonu (SVR) ve polinom regresyondur (PR).

Ornegin yapay sinir aglar1, dogrusal sistemlerin modellenmesi iyi bir ¢dziim sunar. Regresyon
ve siiflandirma problemlerinde literatiirde sik¢a kullanilmaktadir. Bu sistemleri tanimlamak
icin karmasik matematiksel ifadelere ihtiyag duyulmamaktadir. ANN, noronlardan olusan bir
ag yapisidir. Bu sinir ag1 yapisi, girdiler ve ciktilar arasindaki iliskiyi kurmak igin
egitilmektedir. Dolayisiyla egitim sonucu 6grenme yetisi olusan ag tahminleme yapmaktadir.

Bu galismada, Diyarbakir ili igin Dicle Universitesi merkez kampiisiinde bulunan meteorolojik
giines istasyonundan alinan verileri kullanilmistir. Bu veriler dakika, saat, giin, ay, yil, kiiresel
giines radyasyonu, giines siiresi, sicaklik, nem ve riizgar gibi ¢esitli 6zellikler igerir. Calismada
bir yillik veriler kullanilarak tahminleme yapilmistir.

YSA modelimizde 4 gizli katman bulunmaktadir. Bu gizli katmanlardaki néron sayilart su
sekildedir: 1.gizli katmanda 128 noron, 2.gizli katmanda 64, 3.gizli katmanda 32 ve 4.gizli
katmanda 16 noron bulunmaktadir. Ciktimiz ise sadece radyasyon degeridir. Her bir gizli
katmandan sonra RELU aktivasyon fonksiyonu kullanilmistir. Son ¢ikti katmaninda ise lineer
aktivasyon fonksiyonu kullanilmigtir. Deneylerde 2014 yilina ait 1 yillik veriler kullanilmigtir.
Veriler 10 dakika araliklarla toplanmistir. Veri setimizde toplam 52559 veri bulunmaktadir.
Deneysel ¢aligmalarda python programlama dili kullanilmistir. Kodlar Kaggle platformunda
yazilmistir. Verileri %70'1 egitim ve %30'u test i¢cin kullanilmistir. Ardindan egitim verilerinin
de %30'u dogrulama i¢in kullanilmigtir.
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Deneylerde kullanilan hiperparametreler ise su sekildedir: optimizasyon algoritmasi olarak
Adam, optimizer, 6grenme orant: 0.0001, batch size degeri 128 ve 500 epok boyunca egitim
islemi gergeklestirilmis ve degerlendirme olgiitlerinde, MSE 0.375 (Modelin ortalama hata
karesi), RMSE 0.612 (MSE'nin karekokii), MAE 0.5 (Ortalama mutlak hata), R? 0.949 elde
edilmistir.

Anahtar Kelimeler: Fotovoltaik Sistemler, Giines radyasyon tahmini; Makine 6grenim
teknikleri

ABSTRACT

The accurate prediction of solar radiation is important for selecting energy storage units,
determining electricity production strategies, and efficiently utilizing panels. In addition to
traditional methods, machine learning algorithms are also used in solar radiation prediction.
The reason for the use of these algorithms is their ability to generalize with intuitive algorithms
despite being largely influenced by local factors, their learning capacities from large datasets,
and statistically low error rates.

The amount of solar radiation in an area can vary over desired time periods due to factors such
as changes in land use and climate change. Solar radiation predictions made with existing
models may not achieve the desired level of accuracy due to such variability. With artificial
intelligence techniques that establish real-time end-to-end connections with field stations, it is
possible to predict solar radiation along with units such as weather, temperature, humidity, and
pressure.

Solar Radiation Forecasting was initially developed by Angstrom in 1924 using global solar
radiation measurement data for Stockholm city, creating the first empirical model under clear
sky conditions. Over the years, various studies have been conducted on empirical models, and
solar radiation values have been calculated on an hourly and daily basis.

Studies on Solar Radiation Forecasting using machine learning techniques began in the 2000s.
Machine learning techniques, which gained significant momentum in their development after
1980, based on the work of logician Walter Pitts and neuroscientist Warren McCulloch in 1943,
are actively used in many aspects of our lives today, often without our awareness, and actively
work in the software infrastructure of leading companies such as Google and Amazon.
Scientific studies on Solar Radiation Forecasting have shown that the application of machine
learning techniques yields more successful results compared to empirical models, and in the
following periods, Machine Learning Techniques have achieved much more successful results
in forecasting with different hybrid designs.

Global solar radiation (GSR) prediction can be divided into different models. These can be
categorized separately as machine learning, basic physical, and statistical models. Artificial
neural networks, regression decision trees, vector regression support, fuzzy logic, or random
forest models are commonly used by researchers for GSR prediction. Among the existing
methods, artificial neural networks are the most commonly used model for GSR. However,
among the most used prediction models in the literature, deep learning models include ANN,
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RNN, and Convolutional Neural Network (CNN), while machine learning models include
random forest (RF), support vector regression (SVR), and polynomial regression (PR).

For example, artificial neural networks offer a good solution for modeling linear systems. They
are frequently used in regression and classification problems in the literature. Complex
mathematical expressions are not needed to describe these systems. ANN is a network structure
consisting of neurons. This neural network structure is trained to establish the relationship
between inputs and outputs. Therefore, after training, the network has the ability to make
predictions.

In this study, data obtained from the meteorological solar station located at Dicle University
central campus in Diyarbakir province were used. These data include various features such as
minute, hour, day, month, year, global solar radiation, sunshine duration, temperature,
humidity, and wind. Prediction was made using one year of data in the study.

Our ANN model consists of 4 hidden layers. The number of neurons in these hidden layers are
as follows: the first hidden layer contains 128 neurons, the second has 64, the third comprises
32, and the fourth has 16 neurons. The output is solely the radiation value. A RELU activation
function has been used after each hidden layer. For the final output layer, a linear activation
function has been employed. The experiments utilized 1 year’s worth of data from 2014,
collected at 10-minute intervals. Our dataset contains a total of 52,559 data points. The
experimental studies were conducted using the Python programming language, with codes
written on the Kaggle platform. The data was split, with 70% used for training and 30% for
testing. Furthermore, 30% of the training data was used for validation.

The hyperparameters used in the experiments are as follows: the Adam optimizer was employed
as the optimization algorithm, with a learning rate of 0.0001, a batch size of 128, and the training
process was carried out over 500 epochs. The evaluation metrics achieved were an MSE (Mean
Squared Error) of 0.375, an RMSE (Root Mean Squared Error) of 0.612, an MAE (Mean
Absolute Error) of 0.5, and an R? (Coefficient of Determination) of 0.949.

Keywords: Photovoltaic Systems, Solar radiation estimation; Machine learning techniques
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Tarihi kent merkezini ¢evreleyen ve genel hatlariyla bugilinkii sinirlaria IV. ylizyilda ulasan
Diyarbakir Kalesi, yapildig: ilk donemden itibaren kentin en 6nemli mimari 6gesi olmustur.
Ozellikle giiclii iktidarlar doneminde kaleye biiyiik énem verilmis; mevcut burglar onarilip
giiclendirme ¢aligmalar1 yapilmistir. Bu calismada, Osmanli Arsiv belgelerinden hareketle,
1812-1911 tarihleri arasinda Diyarbakir Kalesi i¢in yapilan koruma ve onarim faaliyetleri
incelenmistir.

Caligsma kapsaminda, donemin kosullarini kavramak, onarim ile ilgili kararlarin nasil alindigini,
Diyarbakir Kalesinin neden ve nasil onarildigini anlayabilmek i¢in ana kaynak olarak, Tiirkiye
Cumhuriyeti Cumhurbagkanligi Devlet Arsivleri Bagskanligi’na bagli Osmanli Arsivi (BOA)
belgeleri incelenmistir. BOA’da yapilan tarama sonucu, kaleyle dogrudan ve dolayl ilgili
olabilecek belgelere ulagilmistir. Bu kapsamda, BOA fonlarinda katalog taramasi yapilmis ve
sistemde yer alan belge 6zetlerine gore calismaya katki saglayacag diisiiniilen belgeler Osmanli
alfabesinden ¢evrilmistir. Tiim ¢eviriler ilk yazar tarafindan yapilmistir. 40’tan fazla belgenin
cevirisi tlizerinde calisilmig, belge igeriklerinin giiniimiiz Tiirkcesine c¢evrilmesinde farkl
sozliikler karsilastirma yapilarak kullanilmistir. Osmanlicanin yazilis ya da okunusunda
meydana gelmis olabilecek yanlishklar da dikkate alinarak detayli ve irdeleyici bir yaklagim
benimsenmistir. BOA’da Diyarbakir Kalesiyle ilgili incelenen belgelerin tarih araliklar 1812-
1911 yillart arasindadir. Ayrica konuyla ilgili literatiir taramas1 da yapilmistir.

Onarimlarla ilgili ulasilabilen belge yogunlugunun, 19. yiizyiln baslar1 oldugu
gozlemlenmistir. Bahsedilen tarihler arasindaki belgelerden 6grenildigi kadariyla, ilk olarak
1812°de Amid Kal’asinin 70-80 seneden beri bina ve mithimmatina énem verilmediginden,
kalenin bozulmus oldugundan, buradaki korkutan haberlerden dolay1 tedbirli olunmasi
gerektiginden, kalenin ta’mir ve onarmmi istendigi Ogrenilmistir. Kalenin onarim ve
saglamlagtirllma caligsmalar1 boylelikle baglamistir. 1815°te Bina Emini Haci Siilleyman Pasa
tarafindan kalenin onariminda ihtiya¢ duyulan malzemeler (kum, kirec, tas) getirtilmistir. 1824
yilinda kalenin korunmasi yoniinde ¢aligmalar yapilmis ve onarilmasi igin kesif defterleri
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hazirlanilmistir. Bina emini ve Hassa mimarlari tarafindan yiiriitiilen metraj caligmalarini i¢eren
bu defterlerde onarim yapilmasi planlanan bur¢lar, ihtiyac olunan aletler ve gerekli malzemeler
belirtilmistir. 1829 yilinda da benzer sekilde ve eklemeler de dahil olunarak ikinci bir kesif
defteri hazirlanmigtir. Bu defterlerde onarim ihtiyaci duyulan kisimlarda tek tek 6lgiiler alinarak
maliyet hesaplanmistir. 1824-1829 tarihli kesif defterini farkli mimarlarin hazirlamis olmasi
eksik kisimlarin daha net ortaya ¢ikmasini saglamistir. 1859-60 yillarinda 74 adet burg kiraya
verilmistir. 1870-74 tarihleri arasinda da burglarin duvarlarindaki yikik béliimler nedeniyle
icindeki malzemenin ¢alinmasi sorunundan dolay1 tamir gerekliliginden bahsedilmistir. 1871
yilindaki belgelerde onarimin 6zgiiniine benzer sekilde yiiriitiilmesi istenmistir. 20. yiizyilin
baslarinda da bir¢ok Osmanli sehrinde imar alanlarinin diizenlenmesi ve yeni imar alanlarinin
acilmasindan dolay1 sehir yoneticileri bazi tedbirler diisiinmek zorunda kalmistir. Bir tedbir
olarak da kalenin sehir disina genislemesi i¢in yikiminin yapilmasi diisiiniilmiistiir.

1812-1911 yillan1 arasinda hazirlanan ingaat kesif defterlerine gore, Diyarbakir Kalesi 19-20.
ylizyillar arasi farkli tarihlerde ¢esitli onarimlar gegirmistir. 19. yiizyilin ikinci yarisinda kalenin
Ozgliniinden farkli islevlerle kullanimi sonucunda onarim ihtiyaci artmistir. Kalede gerek
koruma gerek yeniden kullanim amaciyla yapilan onarimlar 19. ylizyilin sonlarina kadar
stirmistiir. Diyarbakir Kalesine ait insaat kesif defterlerinde, surlarin onariminda kullanilan
miidahale yontem ve teknikleri, onarim i¢in ihtiya¢ duyulan malzemeler, malzemelerin miktari
ve fiyati, malzemelerin Olglilmesi ve tasinmasinda kullanilan aletler ile farkli alanlarda
calisacak ustalar ve giinliik {icretlerine dair bilgiler yer almistir.

Anahtar Kelimeler: Diyarbakir Surlari, Kale, Insaat Kesif Defterleri, Koruma, Onarim

ABSTRACT

Diyarbakir Castle, encircling the historical city center and reaching its present borders in the
4th century, has been the city's most important architectural element since its construction.
Particularly during the reign of powerful empires, the castle was a priority; existing bastions
were repaired and strengthened. This study analyzes the protection and repair activities
undertaken for Diyarbakir Castle between 1812 and 1911, based on Ottoman archival
documents.

The primary source for understanding the period's conditions, decision-making regarding
repairs, and the rationale and methods behind Diyarbakir Castle's repairs were the documents
of the Ottoman Archives of the Presidency of the Republic of Turkey's State Archives
Directorate. Documents related to Diyarbakir Castle dated from 1812 to 1911 were examined.
As a result of the archive search, documents that may be directly and indirectly related to the
castle were found. Consequently, relevant documents were translated from Ottoman Turkish
into English. This meticulous process involved translating over 40 documents, with a detailed
and analytical approach to account for potential errors in Ottoman language spelling or
interpretation. A literature review on the subject was also conducted.

Construction survey books prepared between 1812 and 1911 reveal that Diyarbakir Castle
underwent various repairs throughout the 19th and 20th centuries. The castle's use for purposes
beyond its original function increased the need for repairs in the 19th century's latter half.
Repairs focused on both protection and reuse continued until the century's end. The Diyarbakir
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Fortress's construction survey books detailing the repair methods used for the walls, required
materials, their quantities and prices, tools for measurement and transportation, and the various
craftsmen involved along with their daily wages.

Keywords: Diyarbakir City Walls, Castle, Construction Survey Books, Conservation,
Restoration
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ABSTRACT

Unbalanced dataset is a significant problem in deep learning especially for medical domain.
Unbalanced datasets do not have same sample number for all classes that represents the
problem. Training a deep learning model with unbalanced datasets harms the performances and
restrict model to learn other classes that has less data efficiently. This problem is encountered
frequently in medical domain because of lack of public data and data privacy. Deep learning
models should have robust attitude to unbalanced datasets to complete the train stage effectively
and produce reliable results.

In this study, we evaluated unbalanced dataset robustness of two well-known deep learning
models which are residual network 34 (ResNet34) and Vision Transformer (ViT). Although
these models have different architectures compared to each other, their learning capacity is
almost same. ViT model has 22.1M and ResNet34 model has 21.8M learnable parameters.
ResNet34 model is consist of stack of convolutional layers. On the other hand, ViT model is
empowered by transformer architecture that was developed for natural language processing
(NLP) tasks at first time by Vaswani et al and outperform convolutional neural networks
(CNNs) in vision tasks. Since ResNet34 model is based on CNN, it focuses on hierarchical
local features of given dataset. ViT, however, extract global dependencies of the image. Global
dependencies diminish bias and overfitting problems. However, ViT needs more data to learn
efficiently compared to CNN based models. We used MIDOG2022 dataset to evaluate
robustness performance of both ResNet34 and small version of ViT model. MIDOG2022 train
dataset has 7601 mitosis and 8841 non-mitosis cell samples. We increased the non-mitosis cell
sample number over mitosis sample number from 1 to 6 to simulate the unbalanced dataset
problem. When mitosis sample number is almost 6 times less than non-mitosis sample number,
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dataset has only 1541 mitosis cell samples. ResNet34 model exhibit 0.8177, 0.7894, 0.7864,
0.7167, and 0.6606 f-score performance for 1 to 6 times mitosis data decreasing, respectively.
VIiT model obtains 0.7443, 0.7226, 0.6926, 0.6455, and 0.6179 f-score performance metric.
Both models were trained until they reached 98% accuracy score with 128 batch size, Adam
optimizer, 0.0001 learning rate, and categorical cross entropy loss function. We applied
normalization preprocessing layer to all train and test data with 0.4850, 0.4560, 0.4060 channel
mean and 0.2290, 0.2240, 0.2250 channel standard deviation. We used f-score to evaluate
performance of both ViT and ResNet34 models since f-score is sensitive to dataset sample
numbers. Although ViT model achieves less f-score than ResNet34 model, ViT is more robust
to unbalanced dataset with 20% performance reduction from 1 to 6 non-mitosis cell sample
number over mitosis cell number ratio. On the other hand, ResNet34 outperforms ViT model
with 0.8177 f1-score compared to 0.7443. Robustness of VIiT is intuitive since ViT model has
less bias than CNN based models. ViT’s having less bias does not let to model to learn dominant
class and suppress other classes.

Keywords: ViT, CNN, unbalanced dataset
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ABSTRACT

Human beings have been using natural herbal materials for various purposes, such as treating
various diseases, since time immemorial, as it can go back to the era of cave dwelling. We have
information about the medicinal use of only 15% of the total number of plants in the world,
which number 3,000 plant species known so far, according to scientists’ estimates. Plants play
an important role in the discovery of new medicines.

Medicinal plants are a vital source of modern and traditional drugs, pharmaceutical
intermediates, nutrients, nutritional supplements and herbal medicines. Plants produce many
different molecules that act on targeted constituents in the complicated cellular pathways by
interacting separately or synergistically. Conducting scientific research on plants in terms of
biological activity and identifying plant compounds is one of the active areas of research all
over the world, out of belief in the importance of plants in discovering new and safer treatments.

Turkey, because it is affected by different climates, represents the intersection of three different
phytogeographic regions, and also has different topographic structures and soil groups, is also
a genetic center for some plant species; All of this made it a country with a very large plant
diversity, and also made it unique in the presence of some plants. Among these endemic plants
is Theseium aureum. What became clear when we reviewed the literature is that there is no
study on the chemical content or biological effectiveness of the plant Thesium aureum. Thesium
aureum is a plant species which belong to the the largest genus in the sandalwood family, the
Thesuim genus, which in turn belongs to the santalacea family.

In this study, we reveal for the first time the content of the Thesium aureum plant of phenolic
and flavonoid compounds. We also study, for the first time, the plant’s biochemical
effectiveness in treating incurable diseases such as diabetes, Alzheimer’s, and
hyperpigmentation. We are also testing its effectiveness as an antioxidant. This study will
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constitute a practical starting point for other studies on Thesium aureum, and will enable the
identification of other new sources of raw materials in line with the data obtained.

Phenols are very diverse and important chemical compounds produced by plants as secondary
metabolites to protect them from harmful sunlight and to fight pathogens in plants, in addition
to their role in plant growth and reproduction. They are also responsible for giving the plant its
distinctive color. Phenols have also proven to be of great importance to humans through their
action as antioxidants that protect us from all diseases resulting from an increase in free radicals
in the body.The most important group of phenolic compounds are flavonoids, which are the
most diverse. Research has proven their antibacterial, anti-cancer, anti-viral, and anti-
inflammatory activity, in addition to their role in protecting the liver. The expanded medicinal
ability of flavonoids and their great role in promoting health comes from the great diversity of
their chemical structure

A liquid chromatography tandem mass spectrometry instrument was used to quantify the
bioactive phytochemicals (mainly phenolic acids and flavonoids) in the Thesium aureum
species. We also studied the effectiveness of the ethanolic extract of this species by conducting
bioactivity tests related to the inhibition of the enzymes: tyrosinase, a- amylase, a- glucosidase,
acetylcholinesterase (AChE), and butyrylcholinesterase (BChE). The biological activities were
also assessed by using different tests for antioxidants, such as free radical scavenging activities
using (2,2-diphenyl-1-picrylhydrazyl) DPPH assay and ABTS assay, metal chelation test, iron
and copper reduction potency methods (CUPRAC and FRAP), and total antioxidant capacity
(phosphomolybdenum). We have conducted several methods to test antioxidant effectiveness
because one test was not enough.

The methanolic extract according to the method we used in the analysis contained quinic acid
(0.199 mg analyte/g extract), rutin (0.009 mg analyte/g extract), hesperidin (0.049 mg analyte/g
extract), naringenin (0.003 mg analyte/g extract), luteolin (0.009 mg analyte/g extract),
apigenin (0.003 mg analyte/g extract), chtysin (0.005 mg analyte/g extract), and acacetin (0.037
mg analyte/g extract).

Also we revealed the total phenolic and flavonoid contents of the extracts
spectrophotometrically. The total phenolic content of the sample was determined by applying
the Foline test, and the result was (29.55 mg GAE/ g). The total flavonoid content of the sample
was determined by conventional AICI3 test, and it found to be (8.88 mg RE/ g) . When the
DPPH scavenging ability of the studied extract was examined, this activity was found to be
(6.82 mg TE/g). And the scavenging ability for ABTS it was (20.63 mg TE/g). The reduction
potency was (71.31 mg TE/ g) for CUPRAC test, and was (47.49 mg TE/ g) for FRAP test. The
metal chelation test was (21.53 mg EDTAE/ g). The (phosphomolybdenum test' result was (1.65
mmol TE/ g).

Acetylcholinesterase inhibitory activity of the extract was found to be 3.01 mg GALAE/g
extract. And for butrylcholinesterase it was 2.26 mg GALAE/g extract. a-amylase and o-
glucosidase inhibitory activities of the plant's methanolic extract were identified as 0.43 and
0.56 mmol ACAE/g extract, respectively. tyrosinase inhibitory effect of the extract was 37.54
mg KAE/g extract.

Keywords: Phenolic compounds, Thesium aureum, Antioxidants, Secondary metabolites,
Enzyme inhibition
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07/
Calismamizda Bacillus sp’den gida, kagit, tekstil ve deterjan endiistrilerinde onemli bir yere
sahip olan a-amilazin ekonomik olarak {iretimi lizerine arastirmalar yapilmasi amag¢lanmistir.
Bacillus suslari endospor olusturan, gubuk seklinde, patojen olmayan, dogada hemen her yerde
bulunabilen ve c¢esitli endiistriyel enzimleri {iretebilen Gram (+) bakterilerdir. a-Amilaz,
Bacillus’lar tarafindan sentezlenen enzimlerin basinda gelmektedir.

Topraktan bakteri izolasyonu gerceklestirildi. Izole edilen mikroorganizmay1 tanimlamaya
yonelik 16S rRNA analizi, morfolojik ve biyokimyasal testler (nisasta, katalaz, iireaz ve
hemoliz gibi) biyokimyasal testler yapildi. Nutrient Broth (NB) besi yerinde kiiltiire alinarak
bakteri liretim ortaminin optimizasyonu saglandi. Bacillus sp. iiretimi iizerine pH, sicaklik,
inkiibasyon siiresi gibi ¢esitli parametrelerin etkisi incelenerek Bernfeld yontemi ile a-amilaz
aktivitesi test edildi.
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Izole edilen bakteri 16S rRNA analizi, morfolojik ve biyokimyasal testler sonucu bakteri
Bacillus sp. olarak tanimlandi. Bacillus sp.’nin basil, gram pozitif (+), hareketli, katalaz (+),
hemoliz(+), fermentasyon yetenegi olan ve kat1 besiyerinde nisastay1 hidrolizleyen a-amilaz
tirettigi tespit edildi. Bakteri iiremesi i¢in optimum kosullar. 12.saat, 37°C ve pH 7.0 olarak
belirlendi. Bacillus sp. NB besi yerinde bu kosullarda kiiltiire alinarak endiistriyel 6neme sahip
a-amilaz iiretimi gergeklestirildi. a-Amilaz aktivite tayini yapilarak maksimum enzim {iretimi
i¢in uygun kosullarin 12.saat, pH 7.0 ve 37°C oldugu tespit edildi

Calismamizda topraktan izole edilen Bacillus sp.’nin tanimlanmasi ve optimizasyonu
yapildiktan sonra amilaz iiretimi gerceklestirildi. Elde ettigimiz veriler dogrultusunda Bacillus
sp. ekstraselliiler amilazinin sahip oldugu karakteristik ozellikleri (ndtral pH’da aktivite
vermesi ile nisastanin sivilagtirilmast ve kuru temizleme gibi) ile ekonomik olarak
degerlendirilmesi ve 6nemli endiistriyel alanlarda kullanimi 6nerilmektedir.

Anahtar Kelimeler: Bacillus sp., Bakteri izolasyonu, a-Amilaz iiretimi, Karakterizasyon

ABSTRACT

In our study, research was conducted on the economical production of a-amylase, which holds
significant importance in the food, paper, textile, and detergent industries, from Bacillus sp.
Bacillus strains are Gram (+) bacteria capable of forming endospores, rod-shaped, non-
pathogenic, ubiquitous in nature, and capable of producing various industrial enzymes. a-
Amylase ranks among the enzymes synthesized by Bacillus species.

Bacterial isolation from soil was performed. 16S rRNA analysis, morphological, and
biochemical tests (such as starch, catalase, urease, and hemolysis) were conducted to identify
the isolated microorganism. Optimization of the bacterial production medium was achieved by
culturing on Nutrient Broth (NB) medium. The effect of various parameters such as pH,
temperature, and incubation time on Bacillus sp. production was examined, and a-amylase
activity was tested using the Bernfeld method.

The isolated bacterium was identified as Bacillus sp. based on 16S rRNA analysis,
morphological, and biochemical tests. Bacillus sp. was characterized as a rod-shaped, Gram-
positive (+), motile, catalase (+), hemolysis (+), capable of fermentation, and producing a-
amylase that hydrolyzes starch in solid media. Optimum conditions for bacterial growth were
determined as 12 hours, 37°C, and pH 7.0. Industrial-scale production of a-amylase was
achieved by culturing Bacillus sp. on NB medium under these conditions. The optimum
conditions for maximum enzyme production were determined as 12 hours, pH 7.0, and 37°C
through a-amylase activity assays.

Following the identification and optimization of Bacillus sp. isolated from soil, a-amylase
production was carried out. Based on our findings, it is suggested that the extracellular amylase
from Bacillus sp. be economically evaluated and utilized in significant industrial sectors due to
its characteristic properties (such as activity at neutral pH leading to starch liquefaction and dry
cleaning).

Keywords: Bacillus sp., Bacterial isolation, a-Amylase production, Characterization
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(074
Calismamizda, toprak Orneklerinden Bacillus tiirlerinin izolasyonu yapilarak endiistriyel

enzimlerin %30'unu olusturan ve kagit, ekmekgilik, tekstil, deterjan, meyve suyu gibi 6nemli
endiistri alanlarinda kullanilan a-amilaz iiretimi amaglanmistir.
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Bakteri izolasyonu igin farkli noktalardan toprak ornekleri alindi. izolasyon igin diliisyon
teknigi kullanildi. Uygulanan izolasyon basamaklari ardindan 6rneklerden 10-1’den 10-9’a
kadar seri seyreltmeler hazirlanarak, 10-3 seyreltmeden itibaren Nutrient agar (NA) besiyerine
0,1 ml ekimler yapild1 ve 37 °C’ de 5 giin boyunca inkiibasyona birakildi. Inkiibasyon sonunda
morfolojik olarak farkli olan koloniler secildi. Secilen koloniler NA besiyerine ekilerek saf
kiiltiirleri elde edildi. Segilen farkli morfolojik goriiniime sahip bakteri Grneklerini teshis
edebilmek amaci ile gram boyama, nisasta, katalaz, seker, hareket ve hemoliz gibi biyokimyasal
testler ve 16S rRNA analizi yapildi.

Yapilan morfolojik ve biyokimyasal testler sonunda; izolatlarin basil, gram pozitif, hareketli,
katalaz (+), hemoliz (+) oldugu ve a-amilaz iiretimi yaptig1 tespit edildi. 16S rRNA analizi
yapildi. Elde edilen verilerle, bakterilerin Bacillus tiirleri oldugu belirlendi. Tanimlamasi
yapilan Bacillus tiirlerinin optimizasyonu gerceklestirildikten sonra a-amilaz iiretme
yetenekleri arastirildi. a-Amilaz aktivitesi tayini Bernfeld yontemi ile yapildi. En iyi a -amilaz
aktivitesi gosteren suslarla caligmalara devam edildi. o-Amilaz {retimi iizerine g¢esitli
parametrelerin etkisi aragtirilarak optimum kosullar1 belirlendi.

Anahtar Kelimeler: Bacillus ; a-Amilaz; Izolasyon; Enzim iiretimi

ABSTRACT

The aim of this study was to isolate Bacillus species from soil samples to produce a-amylase,
which constitutes 30% of industrial enzymes and is used in important industries such as paper,
bakery, textile, detergent and fruit juice.

Soil samples were taken from different locations for bacterial isolation. Dilution technique was
used for isolation. Following the isolation steps, serial dilutions from 10-1 to 10-9 were
prepared from the samples, 0.1 ml of Nutrient agar (NA) medium was inoculated from 10-3
dilution and left to incubation at 37 °C for 5 days. At the end of incubation, morphologically
different colonies were selected. The selected colonies were inoculated into NA medium and
pure cultures were obtained. Biochemical tests such as gram staining, starch, catalase, sugar,
movement and hemolysis and 16S rRNA analysis were performed in order to identify the
selected bacterial samples with different morphological appearance.

As a result of the morphological and biochemical tests, it was determined that the isolates were
bacilli, gram positive, motile, catalase (+), hemolysis (+) and produced a-amylase. 16S rRNA
analysis was performed. With the data obtained, the bacteria were identified as Bacillus species.
After optimization of the identified Bacillus species, their ability to produce a-amylase was
investigated. Determination of a-amylase activity was performed by Bernfeld method. The
studies were continued with the strains showing the best a-amylase activity. The effect of
various parameters on a-amylase production

Keywords: Bacillus sp, a-Amylase; Isolation; Enzyme production
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0z

Bilgisayarlt Tomografi (BT), viicudun i¢ yapilarinin ayrintili goriintiilerini olugturmak igin X-
isinlarim1 kullanan bir tarama yontemidir. BT taramalari, kemikler, kaslar, yag dokulari,
organlar ve damarlar gibi farkli dokular1 net bir sekilde gosterir. Bu sayede doktorlar,
hastaliklar1 teshis etmek, tedavileri planlamak ve takip etmek i¢in BT taramalarini
kullanilabilirler. BT taramalarinin bir¢ok farkli kullanim alan1 vardir.

Bilgisayarli Tomografi (BT) cihazlar1 6nemli miktarda enerji tiiketir ve bu da hem ¢evresel hem
de ekonomik agidan bir endise kaynag olabilir. Bu enerji kullanimi baz1 faktorlere baghdir.
Cihazin tipi ve modeli bu faktorler arasinda sayilabilir. Ayrica, tarama siiresi ne kadar uzarsa,
cthaz o kadar fazla enerji tiiketir. Tarama protokolii diisiik dozlu veya yiiksek dozlu olarak
tarama yapabilir ve bu protokol modeline gore enerji tiiketimi degisir. Son olarak cihazin
kullanim siklig1 ve hastanin yattig1 masanin hareketi enerji tiiketimini etkilemektedir.

Bilgisayarli goriintiileme cihazlarinda enerji verimligi genel olarak birka¢ yonteme gore
saglanmaktadir. Bunlar sirasiyla daha yeni ve daha enerji tasarruflu cihazlar kullanmak,
gereksiz taramalardan kaginmak, daha kisa tarama siireleri kullanmak, daha diistik dozlu
radyasyonlu tarama protokolleri kullanmak sayilabilir. Fakat diinya genelinde bu cihazi
kullanan operatorler ve teknikerler bu gibi durumlar1 goz ardi edip cihazi hep ayni sekilde
kullanmaktadir. Bu nedenle, hastalar her seferinde fizyolojik durumlar1 veya cinsiyetleri ve
yaslar1 g6z ard1 edilerek ayn1 enerji miktariyla taranmaktadirlar. Giiniimiizde enerji verimliligi
cok onemli bir noktaya gelmistir. Hem Tiirkiye hem de Avrupa Birligi bu konuda birgok
diizenleme yapmaktadir. Enerjide diga bagimli olan bu iilkeler daha verimli cihazlar veya
metotlar1 desteklemektedirler. Glinlimiizde enerji liretimine bagli olarak kullanilan fosil yakitlar
daha biiyiik bir probleme neden olmaktadir. iklim degisimi bu sonucun en biiyiik sorunu olarak
biitiin insanlhig1 etkilemektedir. Bu amagla oniimiizde ki yillarda enerji verimliligi daha da
onemli bir noktaya gelecektir.
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Bu bildiri kapsaminda GE marka revolation evo model bilgisayarli tomografi cihazinin GT1700
model yataginda enerji verimliligini saglanmasi amaglanmaktadir. Bu kapsamda yapilan
arastirmalar neticesinde cihazin kullandig1 enerji hastanin kilo, boy gibi endekslerden bagimsiz
davrandigr gorlilmiistiir. Tiirkiye’deki hastaneler ve/veya goriintilleme merkezlerinde bu
cihazlar kullanan operatorler enerji verimliligi esaslarim1 goz ardi etmektedirler. Bu durumda
her hasta taramasinda yatagin hareketinden dolay1 tiikettigi enerji miktar1 degismemektedir.
Oysa ki, fizyolojik o6zelliklere gore enerji tiiketiminin de§isken olmasi gerekmektedir. Bu
cihazda yapilan enerji verimliligi arastirmalari sonucunda hastanin kilosuna goére enerji
degerleri ayarlanarak daha diisiik glic kullanimi ile yiiksek giic kullanimi kiyaslandiginda
harcanan enerjinin degismedigi anlasilmistir. Bu kapsamda hastanin fizyolojisine gore giris
enerjisi ayarlamast miimkiin oldugu durumda enerji verimligi artirilmasi diistinilmistiir.
Yapilan hesaplamalarda hastay1 standart olarak 227 kilo olarak enerji harcadigi tespit edilmistir.
Bu durum neticesinde ¢ok yiiksek sayida hastanin gereginden fazla enerji kullanarak tarandig:
tespit edilmistir. Cihazin teknik 6zelliklerinde yapilan arastirmada masanin agirli§i ortalama
400 kilogram oldugu tespit edilmistir. Yapilan miithendislik ¢aligmasi neticesinde masanin
agirligt ve maksimum hasta agirhigi toplami olan 627 kilogram gore giic tiikketmektedir.
Hedeflenen enerji verimligi esas alinarak daha diisiik kiloda bir hastada masanin tiikettigi enerji
miktar1 daha yiiksek kilolu bir hastaya gore daha diislik olmas1 gerekmektedir. Fakat yapilan
hesaplamalarda her iki hasta icin ayni enerji tiiketimi yapildig1 tespit edilmistir. Bu bildiri
kapsaminda masaya eklenecek bir ¢oziim sistemi sayesinde cihazin enerji tikketimini hastanin
fizyolojisine gore ayarlayarak degisken enerji tiiketimi saglanmistir. Bu cihazlarin asil amacinin
goriintiileme oldugu goz oniine alininca asil 6énemli ¢iktisinin doktorlar icin dogru sonuglari
tiretmesidir. Bu bildiri kapsaminda farkli enerji tikketiminin degismesinin sonug kalitesi listlinde
negatif bir etki birakmadan cihazin maksimum verime ulasmas1 amaglanmistir. Bu verimlilige
erismek i¢in masaya agrilik tespiti i¢in kullanacagimiz bir sensor ile tedavi goren hastanin
agirlik verisine erisilip giris enerji tiikketimi ayarlanmistir. Bu ydntemle ortalama masanin
tiikkettigi enerji lizerinden hastanin kilosunun 70 kilo olarak kabul edilerek %23 daha diisiik
enerji tiikettigi goriilmiistiir. Bu metodun otomatize edilmesi durumunda operatorlerin hicbir
degisiklik yapmadan ve higbir is yiikii getirmeden enerji verimliligi her hasta i¢in otomatik
olarak enerji tasarrufu yaptig1 hesaplanmistir. Her hastanede en az iki veya ii¢ adet goriintiileme
cthaz1 oldugu varsayildiginda ciddi oranda bir enerji tasarrufu saglamasi yapilan hesaplarimizla
ortiismektedir. Bu ¢alismada Onerilen yaklasimin hayata ge¢cmesi i¢in bu yapilan 6l¢iim ve
hesaplamalarin iiretici firma olan GE’ye sunulmasinin ardindan hayata gegirilmesi
planlanmistir. GE marka ve Revulation Evo model CT cihazinin 6zel izinlerle alinan fabrika
raporlar referans alinarak hesaplar ve olglimler yapilmistir. Hastaneler tarafindan bu fazladan
tiiketilen enerji miktar1 6nemsiz olarak goriilse de yesil enerji kapsaminda enerji tasarrufu
saglandig1 tespit edilmistir.

Anahtar Kelimeler: Bilgisayarli tomografi, Enerji verimliligi, BT hasta yatagi

ABSTRACT

Computed Tomography (CT) is a scanning method that uses X-rays to create detailed images
of the body's internal structures. CT scans clearly show different tissues such as bones, muscles,
fatty tissues, organs and vessels. This allows doctors to use CT scans to diagnose diseases, plan
and monitor treatments. CT scans have many different uses.
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Computed Tomography (CT) devices consume a significant amount of energy, which can be
both an environmental and economic concern. This energy use depends on a number of factors.
These include the type and model of the device. Also, the longer the scan time, the more energy
the device consumes. The scan protocol can be either low-dose or high-dose, and energy
consumption varies depending on the protocol model. Finally, the frequency of use of the device
and the movement of the table on which the patient lies affect energy consumption.

Energy efficiency in computerized imaging devices is generally achieved according to several
methods. These include using newer and more energy-efficient devices, avoiding unnecessary
scans, using shorter scan times, and using scan protocols with lower doses of radiation.
However, operators and technicians around the world ignore these issues and use the device in
the same way. Therefore, patients are scanned with the same amount of energy each time,
ignoring their physiological status or gender and age. Today, energy efficiency has become very
important. Both Turkey and the European Union are making many regulations in this regard.
These countries, which are dependent on foreign energy, support more efficient devices or
methods. Today, fossil fuels used in energy production cause a bigger problem. Climate change
affects all humanity as the biggest problem of this result. For this purpose, energy efficiency
will become even more important in the coming years.

This aims to provide energy efficiency in the GT1700 model bed of GE brand revolation evo
model computed tomography device. As a result of the researches conducted in this context, it
has been observed that the energy used by the device is independent of indices such as weight
and height of the patient. The operators who use these devices in hospitals and/or imaging
centers in Turkey ignore the principles of energy efficiency. In this case, the amount of energy
consumed due to the movement of the bed in each patient scan does not change. However,
energy consumption should be variable according to physiological characteristics. As a result
of the energy efficiency researches conducted on this device, it was understood that the energy
consumed did not change when comparing lower power use with high power use by adjusting
the energy values according to the weight of the patient. In this context, it was considered to
increase energy efficiency when it is possible to adjust the input energy according to the
patient's physiology. In the calculations made, it was determined that the patient spent 227
kilograms of energy as standard. As a result of this situation, it was determined that a very high
number of patients were scanned using more energy than necessary. In the research conducted
on the technical specifications of the device, it was determined that the weight of the table was
400 kilograms on average. As a result of the engineering study, it consumes power according
to 627 kilograms, which is the sum of the weight of the table and the maximum patient weight.
Based on the targeted energy efficiency, the amount of energy consumed by the table in a patient
with a lower weight should be lower than a patient with a higher weight. However, in the
calculations made, it was determined that the same energy consumption was made for both
patients. In this paper, thanks to a solution system to be added to the table, variable energy
consumption is provided by adjusting the energy consumption of the device according to the
physiology of the patient. Considering that the main purpose of these devices is imaging, the
most important output is to produce accurate results for doctors. Within the scope of this study,
it is aimed to reach the maximum efficiency of the device without leaving a negative effect on
the quality of the result. In order to achieve this efficiency, the weight data of the patient
undergoing treatment is accessed with a sensor that we will use to detect the weight of the table
and the input energy consumption is adjusted. With this method, it was seen that the patient's
weight was assumed to be 70 kilograms over the energy consumed by the average table and
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23% less energy was consumed. If this method is automated, it is calculated that energy
efficiency automatically saves energy for each patient without any change and without any
workload for the operators. Assuming that there are at least two or three imaging devices in
each hospital, it is in line with our calculations that it provides significant energy savings. In
order for the approach proposed in this study to be realized, it is planned to be implemented
after these measurements and calculations are presented to GE, the manufacturer company.
Calculations and measurements were made with reference to the factory reports of the GE brand
and Revulation Evo model CT device obtained with special permissions. Although the amount
of energy consumed by the hospitals was considered insignificant, it was determined that energy
savings can be achieved within the scope of green energy.

Keywords: Computed tomography, Energy efficiency, CT patient bed table

211



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ g/ 22-23 Mayis 2024, Diyarbakir
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Microflora of Japanese Quails
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Diinya genelinde, insanlarda ¢esitli enfeksiyonlara neden olan patojen mikroorganizmalarin
antimikrobiyal diren¢ gelistirmelerinin ana sebeplerinden biri, hayvansal iiretimde
antibiyotiklerin sub-terapotik diizeylerde yogun olarak kullanilmasidir. Antimikrobiyal
direncin olusturdugu tehditler, Avrupa Birligi'nin 2006 yilinda antibiyotiklerin yemlere
bliytitme faktorii (AGP) olarak ilavesinin yasaklanmasina neden olmustur. Ayrica kisisel saglik,
cevresel kaygilar, hayvan refahi, tat, kalite ve gida giivenligi endiseleri, pek ¢ok tiiketiciyi
antibiyotik kullanilmadan iretilen hayvansal iiriinlerle ilgilenmeye ydnlendirmistir. Bu
nedenle, hayvan besleme uzmanlari, hem insan tiiketimi i¢in yiiksek kaliteli ve giivenli
hayvansal iiriinler elde etmek hem de antibiyotiksiz liretimden dogan iiretim verimliligi agigini
gidermek amaciyla yeni dogal, giivenilir ve diren¢ olusturmayan alternatif AGP'ler arayisina
girmistir. Bu baglamda, bir¢ok fitojenik yem katki maddesi test edilmistir.

Rezene (Foeniculum vulgare), giiglii antimikrobiyal ve antioksidan 6zellikleriyle bilinmektedir.
Antioksidan 6zellikleri sayesinde rezene, hayvanlarin genel bagisiklik sistemini giiclendirerek,
cesitli hastaliklara kars1 daha direngli hale gelmelerine olanak saglamaktadir. Ayrica rezene,
sindirim siireci sirasinda zararli mikrofloranin iiremesini baskilayarak gastrointestinal sagligi
olumlu yonde etkilemektedir. Kekik (Origanum vulgare) ise, yiiksek oranda fenolik bilesikler
icerdigi i¢in gii¢lii antimikrobiyal ve antifungal 6zelliklere sahiptir. Bu 6zellikler, hayvanlarin
gastrointestinal ve solunum sistemlerinde patojenik mikroorganizmalar1 baskilayarak
enfeksiyon riskini azaltir ve sindirim sagligini destekler. Ayrica kekik, hayvanlarin genel saglik
durumunu iyilestirmeye ve stres diizeylerini azaltmaya yardimei olmaktadir. Béylece bu dogal
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katkilar, hem hayvan refahim1 artirir hem de tiiketiciye daha giivenli hayvansal iiriinlerin
saglanmasimi destekler. Diger yandan, bildircin etinin etlik piliglere alternatif bir protein
kaynagi olarak degerlendirilmesi, hem beslenme cesitliligini artirmak hem de stirdiiriilebilir
gida kaynaklarini tesvik etmek agisindan 6nemlidir. Bildircin eti, lezzetli ve besleyici olmasinin
yani sira diisiik yag igerigi ve yiiksek protein degerine sahiptir. Ayrica, bildircin eti, esansiyel
aminoasitler bakimidan zengin olup, 6zellikle lizin ve metiyonin gibi aminoasitleri yliksek
miktarda igerir. Demir, fosfor ve ¢esitli B vitaminleri agisindan da zengin olan bildircin eti,
ozellikle B12 vitamini bakimindan zengindir. Bununla birlikte, kiiltiirel tercihler, erigim sorunu
veya maliyet gibi faktorler, bildircin eti tiikketiminin bazi bolgelerde yaygin olmamasina neden
olmaktadir. Nitekim bu ¢alismanin amaci, etlik Japon bildircinlar1 (Coturnix coturnix japonica)
karma yemlerine enkapsiile edilmis rezene veya kekik ugucu yag ilavesinin besi performansi,
bagirsak morfolojisi ve bakteri popiilasyonu iizerine etkilerini incelemektir.

Calismada, her iki cinsiyetten ve bir giinliik yasta toplam 160 adet etlik Japon bildircini, her
biri 10 tekrardan olusan 4 farkli muamele grubuna rastgele dagitilmistir. Denemede olusturulan
muamele gruplari; hicbir yem katki maddesi icermeyen (kontrol), her kg yem i¢in 250 mg
enkapsiile rezene ugucu yagi, kekik ugucu yagi ve karisimlarini igeren yemlerle beslenmislerdir.
Caligsma, tesadiif parselleri deneme planina gore 5 hafta siirdiiriilmiis ve deneme siiresince yem
ile su ad libitum olarak sunulmustur. Deneme siiresince aydinlatma plani 23 saat aydinlik, 1
saat karanlik seklinde uygulanmistir. Bildircinlarin canli agirliklari ve tiiketilen yem miktarlari,
tekerriir bazinda haftalik olarak kaydedilmistir. Canli agirlik kazanci, yem tiiketimi ve yemden
yararlanma oranlari haftalik olarak hesaplanmistir. Denemenin sonunda, her gruptan rastgele
secilen 10 bildircinin bagirsak igerigi ¢ikarilarak, Clostridium perfringens, Escherichia coli ve
Lactobacillus spp. saymmlart yapilmistir. Histomorfolojik Olglimler igin ince bagirsak
segmentleri ayrilarak, villus yliksekligi, villus genisligi, villus alam1 ve kript derinligi
Olciilmiistiir. Deneme sonucunda, canli agirlik kazanci acisindan gruplar arasinda fark
goriilmemistir (P>0.05). Kekik ugucu yagi yem tiiketimini diisiirmiis ve yemden yararlanma
oranini iyilestirmistir (P<0.05). Disi bildircinlarda Clostridium perfringens ve Escherichia coli
sayilar1 bakimindan bir fark goériilmezken (P>0.05), kekik ugucu yagi ile beslenen bildircinlarda
Lactobacillus spp. sayist artirmistir (P<0.05). Erkek bildircinlarda ise 6lgiilen Clostridium
perfringens, Escherichia coli ve Lactobacillus spp. sayist bakimindan gruplar arasinda bir fark
bulunmamaistir (P>0.05). Rezene ugucu yagi duodenum villus yiiksekligi, genisligi, alan1 ve
villus ytiksekligi/kript derinligi oranini artirirken (P<0.05), rezene ve kekik ugucu yagi karigimi
jejunum ve ileum villus yiiksekligini ve genisligini diistirmiistiir (P<0.05). Ayrica, kekik ugucu
yaginin ileum villus yiiksekligi ve villus alanini artirdig1 saptanmistir (P<0.05). Sonug olarak,
rezene ve kekik ucucu yaglarinin yemlere kombine olarak degil, tek tek ilavelerinin daha uygun
oldugu, gelecekteki calismalarda ise farkli diizeylerin ve farkli fitojeniklerle olan
kombinasyonlarinin arastirilmasi gerektigi onerilmektedir.

Anahtar Kelimeler: Japon bildircini; rezene; kekik; performans; bagirsak morfoloji;
mikroflora

ABSTRACT
The aim of this study was to investigate the effects of the addition of encapsulated fennel or

oregano essential oil to the diet of Japanese quail (Coturnix coturnix japonica) on performance,
intestinal morphology and microflora. In the study, total of 160 Japanese quails of both sexes
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and one day old were randomly assigned to 4 different treatment groups, each consisting of 10
replications. The treatment groups were fed with diets containing no feed additives (Control),
250 mg of encapsulated fennel essential oil, thyme essential oil and their mixtures per kg of
feed. The study was conducted for 5 weeks according to the randomized plots experimental
design and feed and water were provided ad libitum. The lighting plan was 23 hours of light
and 1 hour of darkness during the experiment. Body weights of quails and the amount of feed
consumed were recorded weekly on a replicate basis. Body weight gain, feed intake and feed
conversion ratio were calculated weekly. At the end of the experiment, 10 quails randomly
selected from each group and the intestinal contents were removed for microflora analysis. For
histomorphologic measurements, small intestine segments were separated. As a result of the
experiment, there was no difference between the groups in terms of body weight gain (P>0.05).
Oregano essential oil decreased feed intake and improved feed conversion ratio (P<0.05). While
there was no difference in Clostridium perfringens and Escherichia coli counts in female quails
(P>0.05), Lactobacillus spp. counts increased in quails fed oregano essential oil (P<0.05). There
was no difference between the groups in terms of Clostridium perfringens, Escherichia coli and
Lactobacillus spp. counts measured in male quails (P>0.05). Fennel essential oil increased
duodenal villus height, width, area and villus height/crypt depth ratio (P<0.05), while fennel
and oregano essential oil mixture decreased jejunum and ileum villus height and width
(P<0.05). Furthermore, oregano essential oil increased ileum villus height and villus area
(P<0.05). In conclusion, it is suggested that fennel and oregano essential oils should be added
to the diets individually rather than in mixture, and different levels and combinations with
different phytogenics should be investigated in future studies.

Keywords: Japanese quail; fennel; oregano; performance; intestinal morphology; microflora
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Deprem yikima neden olan dogal bir afettir. Ulkemizde biiyiik capli depremler en son
06.02.2023 tarihinde Kahramanmaras’in Pazarcik ve Elbistan ilgelerinde Mw7.7 ve Mw7.6
biiylikliigiinde gerceklesmistir. Bu depremlerden en ¢ok 11 ilimiz etkilenmistir. Depremlerden
sonra bu illerde Cevre, Sehircilik ve Iklim Degisikligi Bakanligi tarafindan hasar tespit
caligmalar1 baglatilmistir. Bu ¢alismada; 06.02.2023 tarihinde Kahramanmaras’in Pazarcik ve
Elbistan il¢elerinde meydana gelen depremlerden sonra, tarihi binlerce y1l dncesine dayanan
Diyarbakir ilinin yap1 stokunun ne sekilde etkilendigini belirlemek amaglanmaktadir.
Calismada Cevre, Sehircilik ve iklim Degisikligi Bakanligi Yapi Isleri Genel Miidiirliigii
(YIGM) veri portalinda bulunan deprem sonrasi yapilan ilk hasar tespit bilgilerinden
yararlanilmigtir. Calisma alani, Diyarbakir’in dort merkez ilgesi ve on ti¢ dis ilgesi olmak tizere
toplamda on yedi ilge ile sinirlandirilmistir. Bu ¢alismanin sonucunda Diyarbakir ilinde toplam
246.344 yapmin hasar tespitinin yapildigi, bu yapilardan 59’unun kesin hasar tespitinin
“‘yikik’’, 63 liniin “‘acil yiktirilacak’’, 6.808'inin “‘agir hasarli’’, 3.187’sinin ‘‘orta hasarli’’,
57.482'sinin ‘‘az hasarli’’, 141.169’unun ‘‘hasarsiz’’ olarak belirlendigi anlagilmistir. Ayrica
acil yiktirtlacak yap1 sayisinin en fazla oldugu ilge 17 yapi ile Hani ilgesi, agir hasarli yapi
sayisinin en fazla oldugu ilge ise 778 yapi ile Bismil il¢esi olmustur. Merkez il¢eler arasinda
agir hasarli yap1 sayisinin en ¢ok oldugu ilge 659 yapi ile Baglar ilgesi olmustur. Yine merkez
ilgeler arasinda hasarsiz yapi1 sayisinin en ¢ok oldugu ilge 13.639 yapi ile Baglar ilgesi olmustur.
Burada hasarsiz yap1 sayisinin fazla olmasinda yeni yerlesim alani olan Bagcilar Mahallesi
etkili olmustur. Hasar tespiti yapilan yap1 sayisinin en ¢ok oldugu ilge 25.600 yapi ile Baglar
il¢esi olmustur.

Anahtar Kelimeler: Kahramanmaras Depremi, Hasar Tespit, Diyarbakir, Deprem.
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ABSTRACT

An earthquake is a natural disaster that causes destruction. The last large-scale earthquakes in
our country occurred on 06.02.2023 in Pazarcik and Elbistan districts of Kahramanmaras, with
magnitudes of Mw7.7 and Mw?7.6. 11 provinces were most affected by these earthquakes. After
the earthquakes, damage assessment studies were initiated by the Ministry of Environment,
Urbanization and Climate Change in these provinces. In this study; It is aimed to determine
how the building stock of Diyarbakir province, whose history dates back thousands of years,
was affected after the earthquakes that occurred in Pazarcik and Elbistan districts of
Kahramanmaras on 06.02.2023. In the study, the first damage assessment information made
after the earthquake in the data portal of the General Directorate of Construction Affairs
(YIGM) of the Ministry of Environment, Urbanization and Climate Change was used. The
study area is limited to seventeen districts in total, including four central districts and thirteen
outer districts of Diyarbakir. As a result of this study, the damage assessment of a total of
246,344 buildings in Diyarbakir province was made, 59 of these buildings were declared as
"destroyed", 63 were declared as "immediate demolition", 6,808 were declared as "severely
damaged", and 3,187 were declared as "destroyed". It was understood that 3.187 were
determined as 'medium damaged', 57,482 were determined as 'slightly damaged', and 141,169
were determined as 'no damage'. In addition, the district with the highest number of buildings
to be urgently demolished was Hani district with 17 buildings, and the district with the highest
number of heavily damaged buildings was Bismil district with 778 buildings. Among the
central districts, the district with the highest number of heavily damaged buildings was Baglar
district with 659 buildings. Again, among the central districts, the district with the highest
number of undamaged buildings was Baglar district with 13,639 buildings. Bagcilar District,
which is a new residential area, was effective in the high number of undamaged buildings here.
The district with the highest number of damaged structures was Baglar district with 25,600
structures.

Keywords: Kahramanmaras Earthquake, Damage Assessment, Diyarbakir, Earthquake
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Dogada yasam miicadelesi veren canlilar, yasadiklari ortamlarda belli bir siire¢ i¢inde meydana
gelen degisimlerin tiimiinii algilarlar. Yasamlarini devam ettirebilmek adina bu degisimlere
ayak uydurmak zorundadirlar. Canlilardaki bu algilama mekanizmasi (G6z, Burun, Deri, Dil
ve Kulak) arastirmacilar tarafindan 6rnek alinarak laboratuvar ortaminda elde edilmeye
calisilir. Iste biyolojik bir olayin elektriksel sinyale déniisiimiiniin laboratuvar ortaminda elde
edilmesi sonucu biyosensorler elde edilmistir. Biyonsorler, biyolojik analizlerde kullanilan ve
farkli 6zellikteki kimyasal maddelere kars1 verilen biyolojik yanitlarin optik, 1s1l, elektrik gibi
sinyallere doniistiiriilmesini saglar. Biyosensorler, elektronik devrelerin zaman iginde gelisim
gostermesi sonucu kii¢iik boyutlu yapilar haline gelmislerdir. Biyosensorlerin nano boyutlu
calismalar sayesinde ¢ipler lizerine montaj1 saglanmistir. Bununla birlikte elektronik alanda
biyolojik yapilarin bulundurulmasi ve farkli yanit verme yetenekleri gelistirilmistir.

Biyosensor teknolojisi  incelendiginde nanoteknolojiden etkilendigi  goriilmektedir.
Nanoteknoloji sayesinde boyutlar1 daha kiiciik, hassas, uzun 6miirlii ve ucuz olacak sekilde elde
edilir. Biyosensorler yeni gelisen teknolojiler sayesinde gelismeye devam edecektir. Bir
biyosensor, biyolojik algilayici elementin segiciligi ile hedef analitin konsantrasyonuyla orantilt
olarak sinyal iireten transduserin kombinesinden olusan bir cihazdir. Bu sinyal proton
konsantrasyonundaki degisimden, amonyak ve oksijen gibi gazlarin salinmasi ya da
yiikseltgenmesi, 151k emisyonu, absorbsiyon yada reflektans, 1s1 emisyonu, kiitle degisimi ve
bunun gibi degisimlerden kaynaklanir. Sinyal transduser yardimiyla akim, potansiyel, sicaklik
degisimi, 15181n absorbsiyonu, ya da elektrokimyasal, termal, optik olarak yada piezoelektrik
anlamda kiitle artisiyla Olgiilebilir forma doniistiiriiliir. Sinyal ayrica ileriki analizler icin
giiclendirilebilir, islenebilir ya da depolanabilir. Prensipte herhangi bir reseptor herhangi bir
transduserle birlestirilip isleyen bir biyosensor tiretilebilir.

Bu calismada pazarda satilan ticari kan sekeri 6l¢iim sistemlerinde kullanilan biyosensorlere
alternatif yerli bir biyosensor gelistirmektir.  Kan sekeri ol¢iim sistemlerinde seker
konsantrasyonunun elektriksel sinyaline doniistiiriilmesi, doniistiiriilen sinyalin 6l¢iim cihazina
iletilmesi ve iletilen sinyalin degerlendirildigi cihaz bir biitiin olarak ¢alisir. Burada en 6nemli
nokta seker konsantrasyonunun elektriksel sinyale doniistiirildiigli 6zel kimyasal karisimdir.
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Bu karisim test ¢ubugu lizerinde enzim ve bazi reaktif maddelerden olusur. Bu karisim her
firmanin kendisine 6zgii olup bu konu ticari sir kapsamindadir. Kisacasi her firma kendi 6zel
kimyasal karigimini kullanmaktadir.

Bu ¢aligmanin amaci bu karisima benzer kararli yiiksek hassasiyetli bir biyosensoriin kendi
laboratuvar kosullarinda gerceklestirebilmek ve literatiire kazandirabilmektir.

Bu konuda ¢ok sayida akademik ¢alisma mevcuttur. Bizde calismamizda elektrik sinyallerinin
daha kararli olmasi i¢in, enzimlerin ylizeye homojen dagilimlari i¢in (enzim immobilizasyonu)
capraz baglanma yontemini tercih ettik. Bu yontem daha stabil sonuglar1 saglamaya yarayish
oldugu birgok ¢alismada ortaya konulmustur. Alinan sinyal lgiimlerinin standart olmasi ve
enzimlerin yiizeye homojen dagilimimin saglanmasi i¢in reaktif maddeler olarak gelatin,
glutaraldehit ¢ozeltileri ile eser miktarda ferrosiyaniir kullanildi. Bu karisim ilk Once
Voltametrrik teste tabi tutularak artan seker konsantrasyonuna hassasiyeti gézlemlendi. Seker
Ol¢timleri i¢in uygun bir karisim oldugu tespit edilerek test seritleri ve elektrotlar: hazirlandi.

Test ¢ubuklart serigrafi teknigiyle hazirlanan kaliplar lizerinden plastik tabaka iizerine iletken
grafit boyalar ile hazirland1. Hazirlanan seritler 24 saat kurutulduktan sonra kullanildu.

Iletken miirekkep (Bare Conductive Paint) hazirlanan kalip vasitasi ile PVC kagit iizerine
serigrafi teknigi ile Grafit tabanli elektrotlar olusturuldu. Elektrotlarin ortalama Direnci 17-20
kilohm civarinda ol¢iildii.

Hazirlanan test seritleri iizerindeki elektrotlar {izerine mikropipet ile damlatildi. Damlatilan
stripler buzdolabinda 30 dk dinlenmeye birakilarak 6lglimlemeye ge¢ildi.

Deneylerde kullanilan standart seker c¢ozeltileri D (+) glikoz (Merck) un fosfat tamponunda
hazirlandi. Standartlar 50mg/dL ile 600 mg/dL arasinda 50 ser artirimli sekilde hazirlandi.
Hazirlanan standartlar ticari bir kan sekeri 6l¢iim cihazi ile 5 defa ayr1 ayr Slgiildii.

Olgiimlemelerde amperometrik yontem kullanilmistir. Yapilan 6lgiimlemelerde kendi
hazirladigimiz ve ticari olarak satilan test seritleri kullanilarak 6l¢timler kiyaslandi.

Yapilan dl¢timlemelerde artan seker konsantrasyonu ile dogrusal bir korelasyon gozlendi. Kan
sekeri 6l¢iimlemelerinde alternatif bir biyosensor 6zelligi kanitlanmis oldu.

Anahtar Kelimeler: Glikoz, Test Stiribi, Biyosensor

ABSTRACT

Living creatures struggling to survive in nature perceive all the changes that occur in the
environment they live in over a certain period of time. They have to keep up with these changes
in order to continue their lives. This perception mechanism in living things (Eye, Nose, Skin,
Tongue and Ear) is tried to be obtained by researchers in a laboratory environment by taking
samples. Biosensors were obtained as a result of the conversion of a biological event into an
electrical signal in a laboratory environment. Biosensors enable the conversion of biological
responses to chemical substances with different properties, used in biological analysis, into
optical, thermal and electrical signals. Biosensors have become small-sized structures as a result
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of the development of electronic circuits over time. Biosensors have been mounted on chips
thanks to nano-dimensional studies. In addition, the presence of biological structures and
different response capabilities have been developed in the electronic field.

When biosensor technology is examined, it is seen that it is affected by nanotechnology. Thanks
to nanotechnology, their dimensions are smaller, more sensitive, longer lasting and cheaper.
Biosensors will continue to develop thanks to new developing technologies. A biosensor is a
device that combines the selectivity of a biological sensing element with a transducer that
produces a signal proportional to the concentration of the target analyte. This signal results from
changes in proton concentration, release or oxidation of gases such as ammonia and oxygen,
light emission, absorption or reflectance, heat emission, mass change, and so on. With the help
of the signal transducer, the signal is converted into measurable form by current, potential,
temperature change, absorption of light, or mass increase in electrochemical, thermal, optical
or piezoelectric sense. The signal can also be amplified, processed or stored for further analysis.
In principle, any receptor can be combined with any transducer to produce a functioning
biosensor.

In this study, we aim to develop a local biosensor as an alternative to the biosensors used in
commercial blood glucose measurement systems sold in the market. In blood glucose
measurement systems, converting the sugar concentration into an electrical signal, transmitting
the converted signal to the measuring device, and the device where the transmitted signal is
evaluated work as a whole. The most important point here is the special chemical mixture that
converts the sugar concentration into an electrical signal. This mixture consists of enzyme and
some reagents on the test strip. This mixture is unigue to each company and is a trade secret. In
short, each company uses its own special chemical mixture.

The aim of this study is to develop a stable, high-sensitivity biosensor similar to this mixture
under laboratory conditions and introduce it to the literature.

There are many academic studies on this subject. In our study, we preferred the cross-linking
method for more stable electrical signals and for homogeneous distribution of enzymes on the
surface (enzyme immobilization). This method has been shown in many studies to be useful in
providing more stable results. Gelatin, glutaraldehyde solutions and trace amounts of
ferrocyanide were used as reagents to standardize the signal measurements and ensure
homogeneous distribution of the enzymes on the surface. This mixture was first subjected to
Voltametric testing to observe its sensitivity to increasing sugar concentration. It was
determined that it was a suitable mixture for sugar measurements and test strips and electrodes
were prepared.

Test rods were prepared with conductive graphite paints on a plastic layer using molds prepared
with the screen printing technique. The prepared strips were used after drying for 24 hours.

Graphite-based electrodes were created by screen printing technique on PVC paper, using a
mold prepared with conductive ink (Bare Conductive Paint). The average Resistance of the
electrodes was measured around 17-20 kilohms.

It was dropped onto the electrodes on the prepared test strips with a micropipette. The dropped
strips were left to rest in the refrigerator for 30 minutes and the measurement was started.
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Standard sugar solutions used in the experiments were prepared in phosphate buffer of D(+)
glucose (Merck). Standards were prepared in 50 increments between 50mg/dL and 600 mg/dL.
The prepared standards were measured separately 5 times with a commercial blood glucose
meter.

Amperometric method was used in measurements. The measurements were compared using
test strips that we prepared ourselves and commercially available test strips.

A linear correlation was observed with increasing sugar concentration in the measurements. An
alternative biosensor feature has been proven in blood sugar measurements.

Keywords: Glucose, test strip, Biosensor
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ABSTRACT

Differential Equations

Differential equations, which form the foundation of mathematical modeling in numerous
scientific disciplines, including physics, engineering, and biology, are indispensable tools for
understanding how quantities evolve over time. These equations, expressing relationships
between variables through derivatives of unknown functions, are tailored to address specific
classes of problems. An example of an ordinary differential equation (ODE) is:

d’y dy

T2 p(x) I q(x)y

Partial differential equations (PDESs) extend this concept to systems dependent on multiple
variables, finding application in diverse phenomena such as heat conduction in materials and
wave propagation.

Evolution Equations

Evolution equations, a subset of differential equations, focus on capturing the temporal
evolution of dynamic systems. These equations find widespread application in modeling
dynamic processes such as wave propagation, heat diffusion, and population dynamics. By
characterizing how systems change over time, evolution equations offer invaluable insights into
the behavior of complex phenomena. An example of an evolution equation is:

ou 0%u

Ez Jdx?
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Fundamental concepts such as the existence, uniqueness, and stability of solutions are central
to their analysis, providing a framework for understanding system behavior under varying
conditions.

Variable Exponent Sobolev Spaces

Variable exponent Sobolev spaces are essential concepts used in various areas of mathematical
analysis and partial differential equations. These spaces are equipped with norms that measure
the smoothness of functions and their derivatives, and they are often employed to define the
spaces of solutions to differential equations.

For example, a variable exponent Sobolev space is denoted as W™P (1) where m indicates the
level of derivatives and p represents the exponent of the norm. Here, Q is an open subset of the
domain under consideration. In particular, let's consider an example where a variable exponent
function p(x) is used. In this case, the LP®) (Q0) norm for a function u(x) is defined as follows:

1
lll ooy = (S () PP

This expression provides the variable exponent norm of the function over Q. Such a norm is
particularly useful for modeling spatially varying properties of materials or specific behaviors
in certain regions of systems.

For instance, properties like density or temperature of a material may vary across different
regions of space. In such cases, variable exponent Sobolev spaces allow for accurate modeling
by accounting for such spatial variations.

In this example, we've provided a general overview of how variable exponent Sobolev spaces
can be used to handle spatial variability. This concept plays a crucial role in solving differential
equations and analytical problems in various scientific and engineering fields.

p(x) - Triharmonic Equation

p(x) - Triharmonic equations are a type of triharmonic equations that are considered under a
norm determined by the exponent p(x) which is a variable exponent. Triharmonic equations
are typically expressed as third-order differential equations, and their solutions are found as
functions of one or more independent variables.

Unlike standard triharmonic equations, p(x) - Triharmonic equations are analyzed under a
norm where the exponent p(x) may vary locally. This implies that the behavior of solutions to
these equations can vary across different regions of the space, as the function p(x) may take
different values in different regions.

These equations are typically studied using generalizations such as variable exponent Sobolev
spaces and can arise in various mathematical and physical systems. In particular, p(x) -
Triharmonic equations find applications in modeling nonlinear behaviors of materials or wave
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propagation phenomena, among other applications. An example of p(x) - Triharmonic
Equation:

B3 )= div (A(IVAPOVA) ), for allu € W3P(Q)

Keywords: Decay, triharmonic equation, variable exponents

223



Dicle Universitesi - 2. Uluslararasi Fen Bilimleri Lisanstisti Arastirmalar Sempozyumu,
\ g/ 22-23 Mayis 2024, Diyarbakir

Yapay Zeka Destekli Tasarim Araglarinin Erken
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Architectural Design Process and Their Role in Architectural Plan

Analysis
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Yapay zeka son yillarda hizla gelismekte olup, mimari anlamda da etkileri giin gegtikce
artmaktadir. Problem ¢6zme becerisine sahip 6grenebilen yapay zeka modelleri, erken tasarim
stirecinde ve mimari planlama asamasinda c¢ok sayida bilgisayar destekli tasarim araci
sayesinde dikkatleri iizerine ¢ekmeye baslamistir.

Erken mimari tasarim siiregleri ilk olarak tasarimi yapilacak alanin analizi ile baslamaktadir.
Bu analiz ¢ergevesinde bulunulan yerin tarihi, kiiltlirii ve kent dokusu 6nem arz etmektedir.
Projede kullanilacak malzeme secimleri, siirdiiriilebilir ¢oziimler ve mekéan iligkileri bu
asamada genel anlamda belirlenmektedir. Bu analizlerle birlikte veriler toplanip
degerlendirildikten sonra projenin konsept tasarim asamasina geg¢ilmektedir. Verilerin somut
bir sekilde ¢izime dokiilmesinin ardindan, bulunulan yerin mimari proje yonetmelikleri esas
alimarak projelerin tasarimi baslamaktadir. Her bolgenin degiskenlik gosterebilen
yonetmelikleri mevcuttur. Yapilacak yapinin veya restore edilecek bolgenin bulunulan yerin
sartlar1 esas alinarak caligmalar yapilmaktadir. Proje arazisinin toprak yapisi, kentin dogal
cevre kosullari, niifus yogunlugu gibi etkenler bu yonetmeliklerin hazirlanmasinda ve ayni
zamanda projenin tasarim kararlarinda birinci dereceden etkili olmaktadir.

Mimarlik, sorun ¢d6zmeye dayali tasarim siireglerini ve planlama asamalarin ilerletirken, bu
asamalar da beraberinde farkli sorunlar yaratabilmektedir. Zaman yoOnetimi, mimarlik
sektorlinlin  gegmisten giliniimiize devam eden bu sorunlardan biri olarak karsimiza
cikmaktadir. Gegmisten gilinlimiize bu sorunla ilgili ¢oziimler bilgisayar destekli ¢izim
programlar1 sayesinde biiylik Olclide azalmistir. El ile teknik ¢izimden bilgisayar destekli
cizim programlarina gecis, siirecin daha hizli ve etkin bir sekilde ilerlemesine olanak
tanimaktadir. Ancak gelisen teknoloji ile birlikte farkli sorunlar da karsimiza ¢ikmaktadir.
Mimarlik ve birlikte oldugu alt disiplinler hakkinda bilgi ve deneyim sahibi olmakla birlikte,
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bu tasarim araglarim da etkin bir sekilde kullanabilme ihtiyaci kendine yer bulmaktadr.
Ozellikle yapay zekanin gelismesiyle, bu ihtiya¢ bu ¢ercevede sekillenmeye baslamaktadir.

Tasarim siireglerinde yapay zeka, zaman yonetimi ve farkli senaryo cesitliligi ile mimari
alanda kendine yer bulmaya calismaktadir. Birbirinden farkli islevlerde bir ¢ok internet sitesi
ile mimari tasarim programlari ile entegre eklentiler sayesinde giin gegtikce bu alana ilgi
artmaktadir. Mimari proje ¢izim safhalarinda giinlimiizde siklikla kullanilan mimari ¢izim
programlar1 bu eklentiler sayesinde daha hizli sonuglar vermeye baslamistir. Kat plani
¢oziimlemeleri yapan bir ¢ok yapay zeka sitesi ve eklenti bulunmaktadir. Konut 6lgeginde bir
cok farkli senaryo sunabilen bu sistemler ayn1 zamanda bulunulan konumun giiniimiiz konut
tipolojisine gore de farkli senaryolar sunabilmektedir. Basit bir anlatimla bu sistemler belirli
bir alanda diislinlilen mekani sisteme girilen algoritmalar sayesinde farkli senaryolarda
islemektedir. Bir salon c¢oziimlemesinden konut planlart ¢izmeye kadar bir cok islev
sunmaktadir. Bunun yaninda gorsellestirme alaninda da varolan bir mekani yeniden
islevlendirmeye olanak saglamaktadir. Farkli i¢ mimari stillerle birlikte mekanin farkli bir
portresini olusturabilen bu sistemler ayn1 zamanda Olgiileri belli, kap1 pencere yerleri belli
odalar1 da gorsellestirebilmektedir. Bu sistem mimarlik sektoriinde olan kisilerle birlikte
sektorde olmayan Kkisilerin ihtiyaglarini da karsilayabilmektedir. Mimari konsept proje
asamalarinda ihtiya¢ duyulan analiz ve yol haritas1 gibi konularda da yapay zeka sistemleri
calismaktadir. Planlanmasi gereken bir durum igin zihin haritas1 yaratabilmekte, analizler
cikarabilmektedir. Yapay zeka sistemlerinin etkili oldugu alanlar arasinda insaat siireci de
kendine yer bulmaktadir. Devam eden bir ingaatin takibi, maliyet hesaplamalar1 ve risk
analizleri gibi konularda yapay zeka etkisini gostermektedir. Bu sistemler tasarim siirecindeki
sorunlardan biri olan zaman yonetimi sorunu i¢in etkili olabilmektedir.

Biitlin bu veriler sayesinde mimarlik sektorii, yapay zekanin da etkisiyle birlikte siirekli bir
gelisim icerisindedir. Bu calismada, yapay zeka destekli tasarim araglarinin erken tasarim
stirecinde ve mimari plan ¢6ziimlemelerinde ne gibi etkileri oldugunu arastirmaktadir.
Varolan bir yapiy1 restore edebilme, yeni mimari proje olusturabilme gibi konularda yapay
zekanin etkisini, kullanim sistemini ve zaman yonetimi konusunda ne gibi artilar1 olabilecegi
incelenmektedir. Mimari analiz, konsept asamalarindan, ihtiyag listesine ve mimari plan
¢ozlimleme senaryolarina kadar farkli bir ¢ok veri saglayan bu sistemler, orneklemlerle
birlikte irdelenmistir.

Anahtar Kelimeler: Mimari Plan; Yapay Zeka; Bilgisayar Destekli Yazilim; Algoritma;
Tasarim Stireci (anahtar kelimeler)

ABSTRACT

Artificial intelligence has been rapidly advancing in recent years, with increasing implications
in architectural contexts. Al models with problem-solving capabilities are gaining attention in
the early design and architectural planning stages, thanks to numerous computer-aided design
tools.

The early stages of architectural design typically begin with the analysis of the area to be
designed. Factors such as the history, culture, and urban fabric of the location are crucial in
this analysis. Decisions regarding material selection, sustainable solutions, and spatial
relationships are generally determined based on this analysis. Once data is collected and
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evaluated, the project progresses to the conceptual design phase. Following the visualization
of data, designs are initiated based on architectural regulations specific to the area. Each
region has its own regulations, which are influenced by factors such as soil structure, natural
environmental conditions, and population density, among others.

While architecture advances problem-solving design processes and planning stages, it also
brings forth its own set of challenges. Time management has been a persistent issue in the
industry, albeit significantly mitigated by computer-aided design programs. The transition
from manual to computer-aided drafting has facilitated faster and more efficient processes.
However, as technology evolves, new challenges emerge. There is a growing need for
proficiency in utilizing these design tools alongside traditional architectural knowledge and
experience, especially with the development of artificial intelligence.

Al is increasingly finding its place in architecture through enhanced time management and
diverse scenario exploration. Integration with various websites and architectural design
programs via plugins is driving interest in the field. Architectural drawing programs
commonly used today have started delivering faster results through these plugins. Several Al
websites and plugins analyze floor plans and offer various scenarios, particularly in residential
design. These systems can process a given space through entered algorithms, generating
different scenarios, from a simple room layout to entire housing plans. Additionally, they
facilitate reimagining existing spaces with different interior design styles, visualizing specific
room dimensions and locations of doors and windows.

These systems cater to both professionals and non-professionals in the architecture sector,
addressing needs ranging from conceptual design to analysis and road mapping. They can
create mind maps and perform analyses for planned scenarios. Al also plays a role in
construction processes, aiding in ongoing construction monitoring, cost calculations, and risk
analyses, effectively addressing time management issues in the design process.

With Al's influence, the architecture sector is in a continuous state of development. This study
investigates the effects of Al-assisted design tools on early design processes and architectural
plan analyses. It examines how Al impacts tasks such as restoring existing structures or
creating new architectural projects, as well as its usage systems and potential advantages in
time management. These systems, which provide various data from architectural analysis to
conceptual stages and plan scenario analyses, are examined with examples.

Keywords: Architectural Planning, Artificial Intelligence, Computer-Supported Software,
Algorithm, Design Process
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