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Environment and Society: Discussion on Science and Sustainability

PROF. DR. GIUSEPPE T. CIRELLA
Institution: FACULTY OF ECONOMICS, UNIVERSITY OF GDANSK

ABSTRACT

The examination of the environment and its relational effects on how differ-
ent societies shape themselves requires the critical analysis of best human-nature
relation practices. The study of how the natural world works, how our environ-
ment affects us, and how we affect our environment, is scholarship based on the
study of environmental science. Environmental scientists, purposefully, study
issues of central importance to our world and its future, in relation to rapidly
changing global conditions, in terms of ecological change and impact. Interdis-
ciplinary research should draw upon techniques from multiple disciplines and
bring them into a broad synthesis—encompassing the natural sciences, engineer-
ing, and social sciences. The pursuit of knowledge about the environment, how it
works, and our interactions with it, should be problem-solving centric. Since the
earth’s systems are finite and limited, increases in population, pollution, and re-
source consumption can irreversible alter the system—requiring strong custodial
management in a timely manner. To best help avoid past mistakes, reduced deg-
radation of the natural world as well as human settlements and landscapes that
have previously been devastated, should be limited and re-thought-out. Research
central to ecosystem services and why we rely on them should be closely re-con-
sidered. Example models like the ecological footprint and the triple-bottom line
framework are fundamental to this type of re-thinking. Inclusive to sustainability
is legislation and technological advances that decrease pollution as well as ad-
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vances in conservation biology that enable scientists and policymakers to work
together to protect habitat and organisms—e.g., via soil conservation, irrigation,
and organic methods that improve agricultural practices. At length, renewable
energy and efficiency efforts are fundamental to a sound environment in harmo-

ny with the modernization, i.e., urbanization, of human settlements.
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What is Environmental Science?

«Study of how the natural world works, how our
environment affects us, and how we affect our
environment.

« Environmental scientists study issues of central
importance to our world and its future.

+Rapidly changing global conditions demand that we
act now to solve problems.

What is Environmental Science?

« An interdisciplinary field that draws upon techniques from
multiple disciplines and brings research into a broad synthesis.

« It encompasses both the natural sciences and social sciences.

« It is the pursuit of knowledge about the environment, how it
works, and our interactions with it.

« Not to be confused with "Environmentalism”
« Social movement dedicated to protecting the natural world from
undesirable changes brought about by human choice).
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What is the Environment?

« Total of our surroundings.

« Consists of all the living and non-living things around us
with which we interact.

«Encompasses built environments, such as structures

and living spaces as well as natural components such as
plants and animals.

«Includes complex webs of social relationships and
institutions that shape our daily lives.

Why is environmental science

important?

«The astronaut’s view of earth suggests that its systems
are finite and limited.

eIncreases in population, technological power, and
resource consumption alters our planet and damages the
systems that keep us alive.

«Can help us avoid past mistakes. Most civilizations have
fallen after degrading their environments, leaving
devastated landscapes behind.

+The lesson of Easter Island.
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What are
resources?

e , N

. A . . a7
+Various substances and energy sources we need to
survive.

«Renewable natural resources, such as sunlight,
wind, and wave energy are inexhaustible.

«Others, such as timber, water, and soil can be
replenished by the environment.

«Non-renewable natural resources, such as mineral
ores and crude oil are formed slower than we use
them. "Once we deplete them, they are no longer
available.”

What are ecosystem services and
why we rely on them?

« Air and water purification, climate regulation, plant
pollination are some examples.

» We have degraded nature’s
ability to provide these
services by:
-depleting resources
-destroying habitats
-generating pollution
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Ecosystem services

PROVISIONING REGULATING CULTURAL
SERVICES SERVICES SERVICES

Products obtained from Benefits obtained from the Nonmaterial benefits
ecosystems regulation of ecosystem obtained from ecosystems
processes

Energy * Flood prevention « Educational
Seafood * Climate regulation « Recreational
Biomedial * Erosion control * Heritage
Transportation » Control of pests and « Spiritual
National defense pathogens

SUPPORTING SERVICES

Services necessary for the production
of all other ecosystem services

« Biological diversity maintenance
» Nutrient recycling
« Primary productivity

source: Final Recommendations of the Interagency Ocean Policy Taskforce, 2010
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Why environmental science tries to answer
the question of whether the natural systems
of the planet can sustain current and future

populations?

« Population growth amplifies our
impact.

« From less than a million people
for most of its history population

increased to over 7.8 billion today.

« Lack of access to reproductive
healthcare

« Puts pressure on human
communities, exacerbating food
and water shortages

« Reducing resilience in the face of
climate change

« Makes it harder for the most
vulnerable communities to rise
out of intergenerational poverty.

World Popula

Thailand

tion Percentages
(2017)

Germany ™™

other
29.8%

Nigeria
2.6%
Pakistan

2.6%

Brazil ‘ -
2.8% A

3.5% China

18.5%
us. 6%

4.3%

India

17.9%

Why does resource consumption
exerts social and environmental

pressures?

« Garret Hardin analyzed how people approach resource use and called
this the “Tragedy of commons”.

» Resources that are open to unregulated exploitation, i.e., the
“commons”, will eventually be depleted.

Suggested reading:
“Can humankind escape the
tragedy of the commons?”

by Stephen Battersby
PNAS January 3, 2017, 114 (1) 7-10;
https://doi.org/10.1073/pnas.1619877114
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Why does resource consumption
exerts social and environmental
pressures?

Tragedy of commons

» “Countries are good at coordinating and bad at cooperating
voluntarily.”

—Scott Barrett

PN

H5 called

\!\“\0\‘\' °""° evolution, m1
At ’, 9ood mown,
', 1P &
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1. ( BIOCAPACITY ﬁ

ECOLOGICAL FOOTPRINT

«Mathis Wackernagel and William Rees developed
the concept of the ECOLOGICAL FOOTPRINT.

«The ecological footprint is the sum of the
amount of the earth’s surface “used” once all
direct and indirect impacts are totaled.
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ECOLOGICAL FOOTPRINT

oIt expresses the environmental impact of an
individual or a population by the cumulative
amount of land and water required to provide
the raw materials they consume and to recycle
the waste they produce.

+They used these calculations to determine that
we are depleting our resources about 30% faster
than they are being replenished.

What is science?

« A systematic process for learning about the
world and testing our understanding of it
(modern scientists).
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Why knowledge of science and
technology is increasingly important?

«Our society becomes more dependent on it for the

crucial elements of transportation, communications,
medicine, and agriculture.

«It allows society to make informed decisions.

What is the scientific method?

«A technique for testing ideas with
observations.

«Scientists make observations, take
measurements, and design tests to

determine if ideas are supported by
evidence.

«An explanation that resists attempts to
disprove it is accepted as a true
explanation. N
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What is the scientific method?

«Make observations.
«Ask questions in the investigation process.

«Develop a hypothesis (i.e., a statement that explains a
phenomenon or answers a scientific question).

+Make predictions (i.e., a specific statement that can
be directly and unequivocally tested).

+Test the predictions.
+Results may reject or fail to reject the hypothesis.

+Theory—well tested explanation of one or
more cause and effect relationships that
has been extensively validated.

ol
%

What iS the SCientiﬁC mEthOd? 7 stages

: Observe
Accept or reject
i Identify
Hypothesis et
Iterate until hypothesis is _trends,
achieved business goals

Analyze results Hypothesis
against Dependent Measurable
Variable Tentative

Statistically Sound?
Test & Collect
Data
RCT
A/B Tests
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Knowledge gained from
scientific research may be
applied to help fulfill society’s
needs and address society’s

problems.
Chapter 5. Scientific Knowledge as a Global ( W :
Public Good: Contributions to Innovation /So\u\'\°“ 4 |
and the Economy ] € 7
by Dana Dalrymple e

) ) ) - 7)

¢ (
In the book: The Role of Scientific and Technical = 72 "
Data and Information in the Public Domain (z003)

What is an experiment?

«An activity designed to test the validity of a hypothesis.

«Itinvolves manipulating variables, or conditions that can
change (i.e., the independent variable, while the dependent
variable depends of the first variable).

«Experiments provide insight into cause-and-effect by
demonstrating what outcome occurs when a particular
factor is manipulated.
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What are the types of the

experiments?

«Controlled experiment (i.e., all variables are
controlled except the tested one). This includes
a treatment area that is manipulated and
another that is not, called a control.

«Manipulative experiment in which the

independent variable is manipulated.

«Natural experiment in which hypothesis is
tested by searching for correlation (i.e., a
statistical relationship between variables)
e.g., climate change or COVID-19

What is a “paradigm shift”?

« A dominant view
regarding a topic,... based
on the facts and
experiments known at that
time.

« Thomas Kuhn argued that
science goes through
periodic revolutions in
which one dominant view
is abandoned for another
as more information
becomes available.

Environmentalism

s here

Pre-science

Paradlgm Normal

Change Science
( The Kuhn
Model cyCIe M)?f?f?l
Revolution

\ Model/
Crisis

Civilization is here
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What is
sustainability
and sustainable
development?

«How to live within our planet’s resources
(i.e., endurance, limits) .

+We have been utilizing earth’s natural capital
i.e., its accumulated wealth of resources, 30%
faster than it is being replenished. This cannot
be sustained.

«We face major challenges in agriculture,
pollution, energy, and biodiversity.

«Sustainable development is the use of the
resources in a manner that does not
compromise the future availability of resources.

What does sustainable
development involve?

«Environmental protection
(Cornucopian claim that the quality
of human exgstence is improving Vs
Cassandra’s prophecy of imminent doom).

«Economic well-being.
«Social equity.

+We need to satisfy a "triple bottom
line” manner of thinking, inclusive of:
-economic advancement
«environmental protection
-social well-being
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Hints of some sustainable
solutions? (Y

«Legislation and technological advances are
decreasing pollution in wealthier countries.

« Advances in conservation biology enable scientists and
policymakers to work together to protect habitat and
organisms.

«Soil conservation, irrigation, and organic methods are
improving agriculture.

«Novel transport networks show important steps at how
they can become more environmentally-friendly.

«Urban centers are veering towards a rethinking of how we
design cities and approach infrastructure and social
relations among ourselves.

Hints of some sustainable
solutions?

*Renewable energy and efficiency
efforts are gaining ground.

Steps to reduce pollution and harmful
emissions.
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Whatis it all
about?

+Finding effective ways of living peacefully, healthfully,
and sustainably on our diverse and complex planet
will require a thorough scientific understanding of
both natural and social systems.

«ldentifying a problem is the first step in devising a
solution to it.

+Science, in general, and environmental science, in
Earticular, in the context of nature and society, can
elp efforts to develop balanced and workable
solutions to the many challenges we face and create a
better world for us and our children.

...this is what it is all about

NATURAL RESOUR

@MaRS
O .

UNIWERSYTET GDANSKI
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Uremiye Golii’niin Kiyillarindaki
Endemik Atriplex Verrucifera Tiiriiniin Uzerine Bir Cahisma

ADELEH RASHIDI
Hacettepe Universitesi

GOKCEN BAYSAL FURTANA
Gazi Universitesi

OZET

Diinya tizerindeki topraklarin yaklasik %55’ini kurak alan ise bu alanlarin
farkli seviyelerde tuzluluk problemleri vardir. Collerin ve tuzlu topraklarin daha
fazla genislemesini 6nlemek amaciyla tuz seven bitkilerin (Halofit) tizerinde
aragtirmalar gerekmekte ve bu tip bolgelerin yeniden dogal hayata gegcirilebil-

meleri 6nem tagimaktadir.

Halofit grubundan; Atriplex verrucifera Iran’da kurak ve ozellikle tuzlu
Uremiye Gol kiyilarinda dogal olarak yetisen, dayanikli ve zorunlu (Obligat)
Halofit” olarak yasamaktadir. Atriplex verrucifera sicaklik toleransi genistir (
-18 ° C ile + 40° C) ve tozlu ortamlarda osmotik kontroliinii saglayarak tuzun
zararli etkilerinden kendini korudugu bildirilmistir.

Bu caligmada dogal yasam ortaminda yetisen A. Verrucifera bitkinin rejene-

rasyonu lizerine toprak faktorlerinin etkilerini incelenmistir.

Topragin fiziksel ve kimyasal 6zellikleri ile bitki arasindaki iliskiyi belirle-
mek amaciyla Uremiye Géliiniin dogu-bat1 yoniindeki kiyisindan 30 toprak nu-
munesi; 0-10 cm ve 10-30 cm derinliklerinden, Systematic Random Sampling

metod ile alinmistir. Bitki ile ve toprak ozelliklerin arasindaki iliskiyi ortaya
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koymak adina 6rnekler alindiktan sonra Enter metodu ile Multi Regresyon ana-
lizi yapilmustir. Istatistik program olarak SAS kullanilmustir.

Atriplex Verrucifera rejenerasyonu ve toprak faktorler arasinda en ¢ok topra-

&in sodyum adsorpsiyon orani ile (SAR) iligkili oldugu gosterilmistir.

ANAHTAR KELIMELER: Atriplex verrucifera, Uremiye Golii, Sodyum
adsorpsiyon orani (SAR)
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Holistic Approach of Renewable Energy Resources at
Strategic Level in terms of Environmental Sustainability

AYSENUR ERDIL
Istanbul Medeniyet University

MEHTAP ERDIL
Istanbul University-Cerrahpasa

ABSTRACT

Renewable energy is valuable energy derived from renewable supplies that
are inevitably replenished on a human timescale, such as sunshine, wind, rain,
oceans, waves, and geothermal heat. The concept is also used to refer to biomass,
the carbon neutrality of which is debatable.

This study focuses on the importance of Renewable Energy Sources regard-
ing to environmental sustainability. A literature survey is performed including
the definitions of Renewable energy, Renewable -energy sources, reasons for the
requirements for energy resources, governments gumptions, priorities, compar-
ison of renewable energy resources in terms of cost and criteria of application
and components of green business to renewable energy sources. The research
also presents the importance of the efficient outcomes for renewable energy sce-

nario through a holistic approach of the environment and corporations.

KEY WORDS: Corporation, Holistic, renewable energy resources, Sustain-
ability,
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Saghk Kuruluslarinin Yesil Hastane Olgiitlerine Gore
Degerlendirilmesi

CANSU MERIC
GULIN FERYAL CAN
Baskent Universitesi

OZET

20. ylizyildan itibaren yasanan hizli niifus artis1 ile birlikte, dogal kaynak
kullanim1 ve tiiketiminin ciddi bir sekilde artmasi, kiiresel boyuttaki ¢evre so-
runlarina neden olmustur. Ortaya ¢ikan bu sorunlarin 6niine gegilerek dogal kay-
naklarin gelecek nesillere aktarilmasi gerekliligi sonucu yesil yap1 hareketleri
giindeme gelmistir. Yesil bina, siirdiiriilebilir bina, stirdiirtilebilir insaat, yliksek
performansli bina vb. gibi terimler genellikle birbirinin yerine kullanilan ka-
vramlardir. Siirdiiriilebilir insaat, bir binanin ekolojik, sosyal ve ekonomik 6zel-
liklerini kapsamli sekilde ele alir. Siirdiiriilebilir / yesil binalar, insan sagligini ve
kaynak verimliligini arttirmak, yapili ¢evrenin dogal ekolojik sistemi iizerindeki
etkilerini en aza indirmek amaciyla siirdiiriilebilir ingsaatin sonucu olarak ortaya
¢ikan tesisler olarak tanimlanabilir.

7/24 hizmet veren saglik sektorii de, yliksek miktarda su ve enerji tiikketen,
onemli miktarda tehlikeli ve tehlikesiz madde kullanan, ciddi bir atik tiiketimi
meydana getiren tesislerden olusmaktadir. Bu nedenle, yesil hastane kavrama,
saglik hizmeti sunum siirecindeki kaynak kullanimina alternatifler tiretmeyi, en-
erjinin, suyun ve malzemenin daha etkin ve verimli kullanilmasini tesvik etmeyi,
her tiirlii israfin Oniine gegilmesini saglamayi, ¢cevreye duyarli ve ¢evre dostu
bina tasarimlarini gergeklestirmeyi kapsamaktadir. Hastaneler topluma saglik
hizmeti sagladiklari i¢in, dolayli olarak ¢evreye karst da farkli sorumluluklari
vardir. Bu nedenle, hastaneler ¢evreyi korumaya yonelik bir egilim gdstererek
stirdiiriilebilirlik kavramini uygulamaya ¢aligsmalidir. Siirdiiriilebilirlik kavrami,
temelde yesil hastane ile ilgili konulara bir cevaptir ve doga bilimlerinin ¢esitli

yonlerini, alternatif enerjinin gelistirilmesini, uygun enerji depolama sistemler-
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ini ve kaynak kullanimini igerir.

Yesil hastanenin hedefleri, atiklarin azaltilmasi, enerjinin ve suyun tasarruflu
kullanilmasi, kaynaklarin korunmasi, zararli faktorlerin bertaraf edilmesi, geri
donistiiriilebilir malzeme kullaniminin tesvik edilmesi ve yonetilmesini igerir.
Yesil hastane konseptleri, zamanla saglik hizmeti sunum siirecinde 6nemli bir
rol oynayacaktir. Stirdiiriilebilir bir gelecek i¢in hastanenin; projesi, tasarimi, in-
sas1, yonetimi ve hizmet politikas1 yesil girisim bilincini kapsayarak, ¢evre dos-
tu merkezlere doniigmelidir. Yesil misyonu benimseyerek ¢alisan hastaneler de,
¢evre ve insan sagligiin korunmasi i¢in alinan 6nlemler, hem maliyetten tasarruf
edilmesini hem de, ¢alisana, hastaya, topluma ve ¢evreye zarar vermeden bilingli
kaynak kullaniminin gergeklesmesi saglanir. Buradan hareketle calismada, farkl
bolgelerde hizmet veren dort saglik kurulusunun yesil hastane dlgiitleri agisindan
karsilastirilmasi ve bu 6lgiitlere en uygun olan saglik kurulusunun belirlenerek;

diger kuruluglarin gelistirilmesi gereken yonlerinin belirlenmesi amaclanmistir.

ARASTIRMA YONTEMI: Ankara, Konya, Istanbul ve Alanya illerinde
bulunan hastanelerin, belirlenen yesil hastane ol¢iitleri dogrultusunda, 2019 yili
verilerine dayanarak yesil hastane Glgiitleri agisindan karsilagtirilmasinda, Cok
Kriterli Karar Verme (CKKYV) Yontemlerinden biri olan KEMIRA-M yonte-
minden faydalanilmistir.

CKKYV yontemleri, farkli alanlardaki karar problemlerinde kullanilabilir ve
bu yontemlerle, belirlenen kriterler dikkate alinarak alternatifler arasindan en iyi
olan segilir. Literatiirde, CKKV problemleri i¢in kullanilan farkli yontemlerin
oldugu tespit edilmistir. Bu yontemlerden, digerlerine kiyasla daha iyi ve dog-
ru denilerek, tercih edilen bir yontemden bahsetmek miimkiin degildir. Clinkdi,
CKKYV yontemlerinin her biri, kendine 6zgii prosediirlere sahiptir.

Calismada, CKKV yontemlerinden biri olan KEMIRA-M ydnteminin kul-
lan1lmas: tercih edilmistir. ilk kez 2016 yilinda, Krylovas, Zavadskas, Kosareva
ve Dadelo tarafindan CKKV yontemlerinden biri olarak sunulan KEMIRA-M
yontemi; olasi segenekler arasindan kendine 6zgii prosediiriiyle, en iyi alternat-
ifi belirlemeyi saglar. KEMIRA-M, kriterlerin siralamasini belirlemek i¢in John
Kemeny tarafindan gelistirilen Kemeny Medyan yaklasimini kullanmaktadir.
KEMIRA-M, kriterlerin agirliklarint belirlerken, es zamanli olarak alternati-
flerin siralamalarini da belirler. Ayrica, nesnel ve 6znel kriterler i¢in hesaplanan
siralamalarin tutarsizligini en aza indirmeye calisi. KEMIRA-M’de kriterler,
yapisal benzerliklerine gore gruplara ayrildigi icin kriter sayisi artsa bile, ¢6ziim
prosediirii etkin bir sekilde ¢alismaktadir.
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KEMIRA-M yontemi, diger CKKV yontemlerine kiyasla, ¢ok daha az
baslangig bilgisi gerektirir. Yontem, baslangi¢ karar matrisinin olusturulmasinin
ve kriterler ile ilgili uzmanlardan bilgi toplamanin zor oldugu veya pahali oldugu
alanlardaki uygulamalar i¢in kullanilir. Sadece, birka¢ uzman tarafindan belirle-
nen kriter siralamalari, bu yontemin uygulanmasi i¢in yeterlidir. Yontem, nicel
ve nitel kriter degerleriyle ayni1 zamanda calisabilmektedir. Yontem, hem karar
vericilerin kisisel degerlendirmelerini dikkate almakta hem de, kriterlerin gercek

degerleriyle ¢6ziim olusturabilmektedir.

BEKLENEN SONUCLAR: Hastanelerde, enerji ve su tiiketimi fazla, kimy-
asal ve kimyasal olmayan atik miktar1, potansiyel tehlikeli madde ¢iktis1 yiik-
sek, satin alinan malzemeler ¢esitli ve ¢cok sayidadir. Bu kapsamda, kaynaklarin
sinirly, atik depolama ve imha alanlarinin yetersiz, tehlikeli madde kullanimi ve
atilmasi ile ilgili personel egitimlerinin dar kapsamli ve yenilebilir enerji kay-
naklar1 kullanimi i¢in tegviklerin az olmasi sonucu saglik kurumlarinda “yesil”
kavrami1 6nem kazanmistir. Diinya capinda, yesil hastanelerin sayis1 giderek
artmakta ancak Tirkiye’de yesil hastane kavrami yeni yeni bilinir olmakta ve
yesil hastane kategorisine giren hastane sayisinin da ¢ok az oldugu goriilmek-
tedir. Bu nedenle ¢alisma kapsaminda, yesil hastanenin dnemine dikkat ¢ekmek
amaglanmistir. Ayrica, literatiirde saglik kuruluslarini yesil hastane olgiitleri
agisindan kiyaslayan ve saglik kuruluslarinin gelistirilmesine yonelik onerilerde
bulunan ¢ok az sayida c¢alisma vardir. Bununla birlikte literatiirde, s6z konu-
su karsilagtirma caligsmasi i¢in CKKV yaklasimlarindan biri olan, KEMIRA-M
yontemini kullanan herhangi bir ¢alismaya da rastlanmamistir. Bu nedenlerle,
gerceklestirilen ¢alismasinin literatiire katki saglayabilecek bir orijinallikte old-
ugu diisliniilmektedir.

KAYNAKLAR:

[17Y. Celik, “Siirdiiriilebilir Kalkinma Kavrami ve Saglik,” Hacettepe Saglik
Idaresi Derg., vol. 9, no. 1, pp. 19-37, 2006.

[2]H. HOSGOR, “Yesil Hastane Konsepti ve Tiirkiye Deneyimi,” Saglik Bilim.
ve Meslekleri Derg., vol. 1, no. 2, p. 75, 2014, doi: 10.17681/hsp.67427.

[3] P. Toktas and G. F. Can, “Stochastic KEMIRA-M Approach with Consistent
Weightings”, vol. 18, no. 3. 2019.
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[4]0. KIS, G. F. Can, and P. Toktas, “Warehouse Location Selection for An Elec-
tricity Distribution Company by KEMIRA-M method,” Pamukkale Univ. J.
Eng. Sci., vol. 26, no. 1, pp. 227-240, 2020, doi: 10.5505/pajes.2019.98354.

[S]H. Abualrejal and C. Mi. Ann, “Energy Efficiency in Green Building To
Achieve Company Sustainability,” Proc. Symp. Technol. Manag. Logist.
(STMLGoGreen), 8-9 December 2015, Univ. Utara Malaysia, no. April, pp.
501-510, 2017.

[6]A. Z. Pmar Ozdemir Karaca, Emre Atilgan, “Saglik Hizmetlende Siirdiiriile-
bilirlik Baglaminda Inovatif Bir Uygulama: Yesil Hastane,” Electron. J. Vo-
cat. Coll., vol. 74, no. 4, pp. 55-61, 2018.
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Tekstilde Siirdiiriilebilir Uretim Yaklasimlar

H.ZIYA OZEK
Namik Kemal Universitesi

OZET

Tekstil sektoriinde son yillarda kiiresel trendlerden de etkilenen insan ve
cevre sagligi kaygisiyla onem kazanan siirdiiriilebilir iiretim anlayist giderek
yayginlagmistir. Su asamada tiiketiciden ¢ok markalar birligi iiyesi hazir giyim
perakendecilerinin Onciiliigiinde baslayan siirdiiriilebilir tiretim politikalar1, tim
diinyadaki tekstil ve hazir giyim iireticilerini etkilenmeye baslamistir. Uretim
stireclerinde kullanilan malzemeler ve kimyasallar olumsuz etkileri itibariyle
gbzden gecirilerek kisitlamalar uygulanmakta ve ayrica su ve enerji kaynakla-
rinin daha az ve verimli kullanilmasi yoniinde c¢abalar siirmektedir. Daha genis
cercevede besikten mezara tiim iiretim, doniisiim ve kullanim siire¢lerini i¢eren
yasam dongiisii degerlendirmeleri yapilarak, ¢evresel etkiler agisindan kritik
stiregler ilizerinde iyilestirme ya da alternatifler gelistirme arayislari da stirmek-
tedir. Diger taraftan, diinyadaki toplam elyaf tiretiminin 2025 yilina kadar ya-
pilmis olan tahminlerinde, toplam lif {iretiminin her y1l %3,7 artis sergileyecek
olmasi nedeniyle tiretim hacmindeki artistan kaynakli ¢cevresel etkilerin de ar-
tacag1 beklenmektedir. Endiistriyel iretim sektorleri arasinda ytiksek enerji ve
su tiiketim oranlar1 yaninda ciddi atik su ve hava emisyonuna yol acan tekstil
iiretiminde, genel trendler ne 6l¢lide degisim gdsterebilir. Siirdiiriilebilir tiretim
anlayisi ¢ercevesinde, tekstil sektoriinde, enerji tasarrufu ve verimlilik artisi,
kimyasal kullaniminda kisitlama, su tiiketim oranlarinda iyilestirme, iiretimde
geri doniigiim ve geri kazanim olanaklarini yayginlastirma ile daha ¢evre dostu
iiretim teknikleri uygulamak, tiretim ayaginda uygulanan yaklasimlar arasinda

yer almaktadir.

Birlesmis Milletler tarafindan gesitli periyotlarla toplanan diinya zirvelerinde,
giliniimiiz kosullarinda simirsiz ve dengesiz tiikketim ile iiretim anlayisinin birlik-
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te degerlendirilmesi gerekliligi vurgulanarak “Siirdiirtilebilir Kalkinma” anlay1s1
giindeme getirirmistir. Bu anlay1s, “Siirdiiriilebilir Tiiketim ve Uretim (STU)”
stirecinin zorunlulugunu ortaya koymustur. 2002 yilinda Johannesburg’ta ger-
ceklestirilen Diinya Siirdiiriilebilir Kalkinma Zirvesi’nde siirdiirtilebilir tiiketim
ve iiretim, siirdiirilebilir kalkinmanin 6n kosulu olarak kabul edilmistir. Bu ¢er-
cevede siirdiiriilebilir tiiketim ve iiretim, ¢evre alanindaki kiiresel politikalarin
is diinyasina ve tiikketiciye yansiyan uygulamalarinin 6nemli bir pargasi olarak
degerlendirilmeye baglanmistir. Mevcut diinya diizeninde, kaynaklar hizla ti-
kenmekte, doga yok olmakta, insan sagligi da giderek bozulmakta ve bunun so-

nucunda bir¢ok ekonomik, ekolojik ve sosyal problem olugsmaktadir.

Uretim siireglerinde bol miktarda su ve kimyasal madde kullanilmasi, kay-
naklarin smirsizmis gibi tliketilip atiklarin dogaya terk edilmesi; su, hava, top-
rak gibi yasamsal kaynaklara zarar vermekte ve diinyanin siirdiiriilebilirligine
olumsuz etki etmektedir. Tekstil iiretimi, bilindigi iizere 6zellikle su kullanimi
ve atik su ile kiiresel karbon saliimi itibariyle g¢evresel etkisi kayda deger dii-
zeylere ulagmig bir endiistri koludur. Olumsuz gevresel etkileri pahasina hizli
ve ucuz iretim siiregleri ve tehlikeli kimyasallarm kullanim1 diinya genelinde
heniiz terk edilmis degildir. Bu nedenle tekstil ve hazir giyim iiriinleri, 6zellik-
le gelismis tilkelerde hem ¢ok hizli, hem de gereginden fazla tiiketilmektedir.
Dolayisiyla son yillarda giysi tiikketimi iki katina ¢ikarken, kullanim siireleri de
kisalmaya baslamistir. Bu tiikketim egilimine hizli moda kavraminin da énemli
katki sagladig1 yadsinamaz. Sirdiriilebilir Moda, Eko Moda, Yesil Hareketler,
Yavas Moda, Yavas Tasarim gibi yaklagimlar diinyanin yasamis oldugu ¢evresel
ve ekolojik problemlere bir tepki ve arayis olarak ortaya ¢ikmistir. Endiistriyel
iiretimin ¢evresel etkisi yiiksek olan sektorlerden birisi olan, Tekstil ve Moda
Sektori i¢in de siirdiiriilebilirlik oldukg¢a 6nemli bir konudur. Tekstil iiriinlerinin
dogal lifler ve maddelerle iiretilmesi, kullanim 6mriiniin daha uzun olmasi ve
geri doniisiimiiniin saglanabilmesi siirdiiriilebilirlik agisindan 6nemlidir. [1]. Bu
caligmanin amaci tekstil tiretiminde var olan siirdiiriilebilir iiretim yontemleri ve

araglarim1 gdzden gecirmektir.

Siirdiiriilebilirlik stratejisinin, sektoriin tedarik zincirindeki tiim asamalar
kapsamasi gerekmektedir. Tedarik zincirindeki asamalar i¢in siirdiiriilebilirlik
oOnerileri ilerleyen basliklar altinda derlenmistir. Siirdiiriilebilir tiretim ve tiiketi-
me katkida bulunacak zincir yeniden yapilandirmasi Stock and Seliger’e gore;
deger yaratma siirdiiriilebilirlige yonelik olmalidir.
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Haom Materyal Kumas ve Perakende Kullanim Yok
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) enesi kullarur,
senfefik kullanimi Enerj yikama,
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Haywvan rklannin Paketleme
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Loiistik — COz salimm, atik ve frafik

Sekil 1. Tekstil Tedarik Zincirindeki Asamalar i¢in Siirdiiriilebilirlik Onerileri

ANAHTAR KELIMELER: Siirdiiriilebilirlik, Tekstil, Siirdiiriilebilir tiretim
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A Research on the Parameters Affecting the Action Performance of
Air-entraining Admixtures; Literature Review

HATICE GiZEM SAHIIN
OZNUR BiRICIK

ALI MARDANI-AGHABAGLOU
Bursa Uludag University

ABSTRACT

There are two different air voids in concrete mixtures, entrapped and en-
trained air voids. Entrapped air voids are irregular shape cavities with a connec-
tion between each other, larger than 1 mm in diameter, resulting from inadequate
compaction of fresh concrete. The entrained air voids are spherical shaped spac-
es formed by the use of air-entraining admixture (AEA), with a diameter varying
between 0.05-0.25 mm and without connection between each other. The chem-
ical structure of AEA consists of hydrophilic and hydrophobic parts that allow
the formation of regular and permanent air bubbles within the concrete. Due to
the spherical-shaped air bubbles formed in the matrix with the use of AEA, the
workability of fresh concrete increases and the risk of segregation decreases.
The water demand for the target consistency decreases regarding improving the
mixture workability. Thus, the W/C ratio and the permeability of the mixture
is reduced. It was stated in the literature that the action performance of AEA in
concrete mixture is affected by many parameters. In this study, a research was
carried out on the effect of parameters such as viscosity of the mixture, property
of cement, presence of pozzolan in the system, superplasticizer admixtures and
fiber utilization on the action performance of AEA. It was reported that the in-
crease in viscosity of concrete mixtures creates ‘energy barriers’ that prevent the
formation of air bubbles and negatively affects AEA performance. Increasing the
cement dosage increases the cement paste volume and viscosity. This situation
negatively affects the action performance of AEA and decreases the freeze-thaw
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resistance of concrete mixtures. In addition, it was emphasized that the AEA
performance negatively affected by the increase in cement fineness. This was
attributed to the lower amount of AEA to form air bubbles in the solution due to
the increase in the amount of AEA absorbed on solid surfaces with increasing
cement fineness. The use of superplasticizer admixtures generally facilitates the
formation of entrained air bubbles by reducing the yield stress and viscosity
value of mixtures. However, it was reported that excessive use of superplasti-
cizer admixtures results in the formation of an irregular and unstable air bubbles
network. It was declared that the use of mineral additives negatively affects AEA
performance. It was stated that in the case of fly ash added to the mixture, the re-
quirement for AEA increases 2-4 times in order to create the same volume of air
bubbles. The presence of the fiber in the matrix reduces the formation of vortices
in which air bubbles occur during mixing. This situation adversely affects the
performance of AEA. It was stated that the negative effect of fiber used on AEA
performance increases with the length, hardness and dosage of the fiber.

KEYWORDS: Entrained air bubbles, air-entraining admixture, cement
properties, mineral additive, water-reducing admixture, fiber
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Geri Doniistiiriilmiis Poliamid 66’nin Isil ve Mekanik
Ozelliklerinin Gelistirilmesi

Melih Yazici
EPSAN

OZET

Poliamidler (PA) diasitler ve diaminlerin polikondenzasyon reaksiyonu ile
sentezlenen terrmoplastik polimerlerdir [1]. Poliamid ailesi igerisinde yer alan
Poliamid 66 (PA66) ise iyi mekanik, 1s1l ve kimyasal 6zelliklere sahip yar kris-
talin bir termoplastik polimerdir. Polimerik malzemelerin mekanik 6zelliklerini
artirmak amaciyla kullanilan en etkili yollardan biri karisima farkli oranlarda
cam elyaf ilave etmektir. Polimerlerin mekanik O6zelliklerinin artirilmasinda
sadece uygun katki maddelerinin ilavesiyle istenen seviyenin elde edilemedigi
ayni zamanda iiretim sartlarinin ve parametrelerinin de etkili oldugu bilinen bir
gergektir [2]. Cam elyaf takviyeli PA 66 iistiin 6zellikleri nedeniyle otomotive
endiistrisinde yaygin olarak kullanilmaktadir. Otomotiv endiistrisinde PA66 rad-
yatdr tanki, motor kapagi, emme monifoldu gibi yliksek performansh kaliplan-

mis uygulamalarda yaygin olarak kullanilmaktadir [3].

Sifirdan plastik hammadde {iretimi dogada karbon ayak izi birakir. Bunun
azaltilmasi i¢in termoplastik malzemeleri geri doniistiirerek tekrar kullanima
sunmak daha ¢evreci bir yaklasgim olmaktadir. Ayrica poliamid atiklarin kulla-
nim1 sonunda artarak ¢evresel bir sorun haline gelmesi, bunlarin geri doniisiimii
icin yeni tekniklerin arastirilmasina neden olmustur. Geri doniisiim i¢in genel
olarak mekanik, 1s1l ve kimyasal yontemler kullanilmaktadir [4]. Literatiirde ya-
pilan onceki ¢aligmalarda, geri doniistiiriilmiis PA 66 polimerinin saf PA 66’ya
gore yaklasik %10 gibi bir mekanik 6zellik kaybina ugradigi belirlenmistir [5].
Her ne kadar bu performans kaybi farkli uygulamalarda kabul edilebilir olsa
da 6zellikle otomotiv sektoriinde bu malzemenin kullanilabilmesi i¢in mekanik

Ozelliklerinin 1s1l kosullar altinda olabildigince korunabilmesi gerekmektedir.
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Bu nedenle, geri doniistiiriilmiis PA 66’nin performansinin otomotive sektorii
i¢in iyilestirilmesi gereklidir. Bu amagla iirlinliniin 1s1] yaglanmay1 6nleyici kat-

kilarla islenmesi otomotiv uygulamalarinda kullanilmasina olanak saglayabilir.

Bu calismada hammadde olarak PA 66 iireticilerinin endiistriyel sonrasi elyaf
atiklar1 ve polimerizasyon atiklari kullanilmistir. Bu hammadde oncelikle tek
vidali ektriiderde eriyikten karistirma yontemiyle graniil haline getirilmistir.
Daha sonra hazirlanan graniiller belirlenen yaslanma o6nleyici katkilarla birlik-
te ¢ift vidali ektriiderde eriyikten karistirma yontemi kullanilarak geri doniis-
tiiriilmiis 1511 dayanimli PA 66 iiriinii elde edilmistir. Elde edilen karigimin ka-
liplanmas1 enjeksiyon makinesinde gerceklestirilmistir. Enjeksiyon kaliplama
ile test plakalari {iretilerek, iiretilen iriinlerin karakterizasyonu i¢in yogunluk,
cekme testi, 1zod-charpy darbe, yiik altinda egilme sicaklig1 testleri yapilmistir.
Bu testler 1s1l sartlandirma kosullarinda tekrarlanarak firiiniin 1s1l kosullara karsi
direnci tespit edilmistir. Yapilan 1000 saat 150°C yaslandirma sonucu elastik
modiil ve basma biikme degerinde 5%’lik bir azalma gozlenirken, kopma da-
yanimi degerinde 9% azalma belirlenmistir. Darbe dayanimi degerlerinde ise
kontrol numunesine gore anlamli bir degisim gézlenmemistir. Gelistirilen {irlin
icin yasam dongiisii degerlendirmesi (life cycle assessment) ¢alismasi yapilarak
cevreye olan etkileri degerlendirilip raporlanmistir. Cam elyaf takviyeli Polia-
mid 66 kompozitinin karbon ayak izi 1,43 kg CO, es degeri seklindedir. Geri
donistiiriilmiis tirtin kullanim ile yiiksek 1s1l ve mekanik dayanima sahip iiriin
elde edilirken, iirliniin karbon ayak izinin geri doniistiiriilmemis {iriine gore daha
disiik ¢ciktig1 ve gevreye verdigi etkinin azaltilabildigi sonucu elde edilmistir.

ANAHTAR KELIMELER: Polyamid 66, geri doniisiim, 1s1l yaslanma, me-

kanil 6zellikler
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Siirdiiriilebilirlik Baglaminda Kentsel Yesil Alanlarin Onemi

MERVE NUR DERBETOGLU
Yiiksek Lisans Ogrencisi

Selcuk Universitesi

NURGUL ARISOY

Selcuk Universitesi

OZET

Kentlesmenin hizla biiylimesiyle, cok boyutlu sorunlar ortaya ¢ikmaya bag-
lamistir. Kentsel alanlarin plansiz gelisimi, dikeyden yataya genisleme arasinda
optimizasyon eksikligi, dogal kaynaklarin azalmasi ve tahribati gibi sorunlar bir
araya geldiginde, ¢evresel dengesizlik ve daha biiylik 6l¢ekte ¢cevre sorunlarina
yol agmaktadir. Siirdiiriilebilirlik, 6ziinde olusan bu ¢evre sorunlarina karst ileri
siiriilen bir kavramdir ve insanlar icin biiylik umut vaat etmektedir. Kentsel yesil
alanlarin varlig1 kentte yasayan insanlarin yasam kalitesini etkileyen en énemli
unsurlardan birisidir ve ¢evre sorunlarimin biiyiikk ¢ogunlugunun ¢oziimii yesil

alanlarin varligi, yayilimi ve siirdiiriilebilirligi yoluyla etki altina alinabilir.

Kent ekosistemlerinin 6nemli bir boliimiinii olusturan yesil alanlarin gevreye,
dogaya ve insanlara pek ¢ok fayda sagladigi bilinmektedir. Bu denli faydasinin
bilindigi yesil alanlarin, kentlerde siirdiiriilebilirligin saglanmasi iizerine yarar-
larmin olabilecegi gerceginden yola ¢ikarak bir aragtirma planlanmistir. Bu ¢a-
lisma kentlerde siirdiiriilebilirligin saglanmasinda yesil alanlarin roliinii, etkisini
ve Onemini belirlemeyi amaglamaktadir. Bu kapsamda 6ncelikle kavramsal ve
kuramsal agidan “stirdiiriilebilirlik”, “kentsel siirdiiriilebilirlik” kavramlari ele
almmistir. Daha sonra, siirdiiriilebilir kent endeksleri, degerlendirme &lgiitleri

ve yaklagimlara iliskin ulusal ve uluslararasi kaynaklar incelenmistir. Endeks ve
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Olciit setleri kapsaminda yapilan degerlendirme ile siirdiiriilebilir kentlere ulas-
mada bir kentte fiziksel, sosyal ve ekolojik perspektifte ¢ok ¢esitli olumlu etki ve
islevlere sahip kentlerde yasanabilirligi belirleyen en 6nemli gostergelerden biri
olan yesil alanlarin katkisinin yesil alan iglevleri ile iliskilendirilerek kentlerde
stirdiirtilebilirlige yonelik 6nemi agiklanmugtir.

Sonug olarak; yesil alanlarin dnemi ve gelisimine yonelik kararlarin alinma-
sina katki saglanmasi gerekliligi kentsel siirdiiriilebilirlik adina daha yasanabilir
ve giivenli bir gelecek i¢in biiyiik 6nem tasimaktadir. Hizla artan niifus ve de-
gisen kosullar nedeniyle meydana gelen hasarlar tiim canlilari, ¢cevreyi ve gele-
cegi olumsuz yonde etkilemesi sonucunda; canlilarin ve ¢evrenin sagligini, do-
gal dengeyi koruyarak ekonomik kalkinmaya olanak saglayacak sekilde, dogal
kaynaklarin rasyonel yonetimini saglamak ve gelecek nesillere yasanabilir fiziki
ve sosyal ¢evre birakma anlayist benimsenmelidir. Hi¢ bitmeyecegi diislintilen
kaynaklarin tiikkenebilir oldugunun bilincinde olarak su anki kullanim planla-
malar ile ileriye yonelik alinan kararlarin 6nemine dikkat edilmelidir. Dogru
kentsel tasarimlar uygulanarak siirdiriilebilirlik ilkelerine 6nem verilmelidir.
Yesil alanlar yayginlagtirilarak dogada yeterli ve dengeli sekilde kullanilmalidir.
Kentsel yesil alanlar sayesinde katki saglanan biyolojik ¢esitlilik ve habitatlar
korunarak ekosistem devamliligi saglanmalidir. Yapilacak olan her tiirli kent-
sel planlamada mevcut durumun korunumuna 6zen gosterilmelidir. Cesitli sivil
toplum kuruluslari, stirdiiriilebilirligi saglayacak tiim meslek gruplar1 ve halk
katilimiyla ortak biling ve gorevler olusturulmalidir.

ANAHTAR KELIMELER: Kent, kentlesme, kentsel siirdiiriilebilirlik, siir-
diiriilebilirlik, yesil alanlar
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Kamuoyu Duyurular1 Konusunda Tiiketici Profili ve
Yasal Yaptirnmlar

SIBEL OZCAKMAK
Atakum Ilge Tarim ve Orman Miidiirliigii, SAMSUN,

SONER TURKMEN,
AHMET BOSTAN
Tarim ve Orman Bakanligi, ANKARA

OZET

Covid - 19 salgin1 boyunca giivenilir gidaya erisimde iilkemizde sektor pay-
daslariyla alinan aksiyonlar sayesinde tedarik zincirinde kesinti yasanmamustir.
Gida sektdriiniin siirdiiriilebilirliginde tedarikgiler giiven zincirini korumak, olas1
risklerin 6nlenmek, azaltilmak veya ortadan kaldirmak icin gerekli tedbirlerin
alinmasindan sorumludur. Siirdiiriilebilir gida giivenligi, gida sisteminde tim
paydaslar arasindaki igbirliginin gii¢lendirilmesi ve 5996 sayili gida mevzuatinin
gerekliliklerini yerine getirerek saglanabilir. Tiiketici sagligini tehdit eden, giive-
nilir olmayan gidalarin tespiti halinde kusura gore yasal iglemler yiiriitilmekte,
gidanin giivenilir olmadigina dair yeterli siiphe veya sebebin olugmasi durumun-
da Tarim ve Orman Bakanlig1 s6z konusu gidanin piyasaya arzini engelleyici
tedbirler almaktadir. Bu calismada, kamuoyu ifsalar1 konusunda tiiketici pro-
fili ve yasal yaptirimlar iizerine bir anket caligmasi yiiriitilmiis, katilimeilarin
taklit-tagsis, kamu otoritelerinin uygulamalar {izerine goriis ve beklentilerinin
ortaya konmasi amaclanmistir. Tiiketici profili, ¢evrim i¢i survey araciligi ile 15-
80 yas arasinda 358 katilimcidan olusan bir 6rneklem ile belirlenmistir. Arastir-
maya katilanlarin demografik 6zellikleri (cinsiyet, yas, egitim, meslek, ailede
gida konusunda egitim durumu), gidalarda taklit-tagsis ve kamuoyu duyurulari,
giincel yasal diizenlemeler ve etkisi, gida hileleri, gida etiket bilgilerinin farkin-
daligi, kamu kurumlarindan beklentileri kapsayan sorular uygulanmistir. Elde
edilen veriler frekans, yilizde tablolara islenerek degerlendirilmistir. Ankete ce-
vap verenlerin, ailesinde gida konusunda egitimli olanlarin oraninin yiiksek old-

ugu (%72.6), dolayist ile biling diizeyi yiiksek tiiketici grubuna ait verilerin elde
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edildigi sdylenebilir. Anket sonuglarina gore, katilimeilarin yaklasik %50’sinin
tagsis kavramini bildigi, %65’inin gida hilelerinin en fazla tiretim asamasinda
yapildig1 goriisiinde oldugu, dncelikle hilelerin yapildig: tirlin gruplar arasinda,
et ve et tirlinleri ile tereyaginda yapildigi 6ne ¢ikmistir. Tarim ve Orman Bakan-
lig1’nca yapilan duyurularin daha giivenilir bulundugu (%41.6), tagsis tespiti ya-
pan laboratuvarlarin giivenilirliginin diisiik oldugu (%15.9), kamuoyu ifsalarmin
gida hilelerine kesinlikle etkili olacagini diisinen goriislerin sadece %16’da
kaldig1, kamuoyu duyurularmin sistematigi ve etkinligi yoniinde giiven dere-
cesinin %46.9 ile orta diizeyde oldugu belirlenmistir. Gidalarda hile yapanlara
uygulanan cezalarin agirlastirildigi yeni diizenleme (7255 sayili kanun) ile ilgili
olarak 3 soru yoneltilmis, hilelerin caydiricilig1 iizerine etkili olacagi yoniinde
cevaplar alinmistir. Gida konusunda kamuoyu duyurularina olan yaklagim {ize-
rine sorularm yoneltildigi anket ¢aligmasi sonucunda, tiiketicilerde gida hileleri
ile ilgili siiphe ve giiven duygusunun orta diizeyde oldugu, yeni diizenlemel-
ere karsi olumlu yaklagim sergiledikleri, uzman kisilerin denetimde yer almasi

yoniinde goriislerin birinci Oncelikleri arasinda yer aldig1 tespit edilmistir.

ANAHTAR KELIMELER: Gida giivenilirligi, Taklit-Tagsis, Kamuoyu
duyurusu, Mevzuat.
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Sustainable Supplier Selection Process Using EDAS Method

YELiZ BURUK SAHIN
Eskisehir Osmangazi University

SUMMARY

Sustainability refers to the ability of organizational decisions not to adversely
affect the future state of the natural environment, societies and business life.
This concept mainly includes environmental, economic and social dimensions.
In environmental sustainability, supply chain management aims to use resources
such as water and energy in a way that does not pose a risk to the ecosystem by
creating less pollution. With environmental regulations and customer demands,
companies have been paying more attention to sustainability in recent years.
One of the important areas of work in this regard is the management of supplier
processes. Traditional supply chain management (SCM) includes goals such as
reducing costs, ensuring on-time delivery and minimizing shipping times. With
the increase in the awareness level of the society, the importance of many or-
ganizations to sustainability in the supply chain, and the importance of social
responsibility of organizations, different factors had to be taken into account in
the supplier selection processes. Therefore, as sustainability is more important
in the SCM process, to solve supplier selection problems, various Multi Criteria

Decision Making (MCDM) techniques have been utilized in the literature.

In this study, the sustainable supplier selection process was evaluated with the
EDAS (Evaluation based on distance from average solution) method. The tests
were performed with sample case data from literature whose criterion weights
were determined with the DEMATEL (Decision Making Trial and Evaluation
Laboratory) technique. DEMATEL was considered as an appropriate method
in determining the criterion weights due to its effectiveness in establishing re-
lationships between criteria. EDAS is a relatively new and good method due to
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its simplicity and ability to consider a non-limited number of alternatives and
criteria to compare alternatives. In this work, there are 6 suppliers and 13 cri-
teria to determine the best supplier. The criteria were examined in 3 groups as
economic, social and environmental criteria. Economic dimension encompasses
price, productivity, supplier capacity and long term relationship, lead time, qual-
ity, production technology and responsiveness. Social criteria are occupational
health and safety management system and supportive activities. Environmental
management system, environmentally friendly product design and resource con-

sumption are the environmental criteria.

Therefore, this study proposes a DEMATEL-EDAS approach to sustainable
supplier selection. The results of the proposed methodology are compared with
Taguchi loss functions based sustainable suppliers ranking in the literature.

KEY WORDS: Sustainable Supplier Selection, EDAS, DEMATEL
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Elektrikli Tasitlar:
Tarihsel Gelisimi, Tiirleri ve Gelecek Egilimi

CAN BERK AYKAC
KENAN YIGIT

BORA ACARKAN

Yildiz Teknik Universitesi

OZET

Insanlik tarihi boyunca ulasim tasitlar: dnemli bir kavram olmustur. Bir nok-
tadan baska bir noktaya gitme ve {iriin tasima gibi ihtiya¢lar karsisinda ulasim
tagitlar siirekli gelisim gostermistir. Ozellikle 19. yiizyil ortalarindan itibaren
ulagim tasitlar1 yerini insan giiciinden fosil yakit kaynakli motor giiciine birak-
mistir. Glintimiizde ise siire¢ igten yanmali1 motorlar ile tahrik edilen tagitlardan
elektrik tahrikli tagitlarin kullanilmasi yoniinde egilim gostermektedir.

Bu caligsmada, ulastirma sektoriiniin dnemli bir pargasi olan kara tasitlari ve
kara tagitlarindaki dontistim siireci ele alinmistir. Bu kapsamda, elektrikli tasit-
larin gelisim siireci ve teknolojik gelisimi incelenmis, elektrikli tagitlarin gelecek
egilimi ifade edilmistir.

Sonug olarak, teknolojik gelisim, ¢evresel duyarlilik ve enerji verimliligi gibi
parametrelerin 6n plana ¢ikmasi ile elektrikli tagitlara ilginin giinden giine arta-
cag1 ve daha genis kullanim alan1 bulacagi 6ngoriilmektedir.

ANAHTAR KELIMELER: Elektrikli Tasit, Elektrikli Tasitlarin Tiirleri, El-
ektrikli Tagitlarda Gelecek Egilimi
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ABSTRACT

Throughout the history, transportation concept has a main importance for
humankind. Transportation vehicles have continuous improvements to satisfy
needs such as carrying people or logistics merchandise from any location to
other. Especially, with mid-19th century transportation vehicles changed their
workforce from animal/human power to fossil fueled motor power. Nowadays,
trends in vehicles have been started to change from internal-combustion engines
to electrically drive engines.

In this study, it has been mentioned that the changes and evolution process of
land vehicles which is a great part of land transportation business. In this context,
historical background and technological advancements of electric vehicles are
examined. The future trends and expectations of the electric vehicles are also
shared.

As a conclusion, it has been expected that the interest for the electric vehicles
to be increased day by day and to be find a wider area of use. The biggest reasons
of these expectations are technological improvements, environmental awareness
and energy efficiency.

KEYWORDS: Electric Vehicle, Electric Vehicle Types, Electric Vehicle
Trends
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En Yakin Komsu Sezgiselinin Yeterince Yakin
Gezgin Satic1 Problemi ile Saya¢ Okuma Siirecleri icin Uygulanmasi

CAN TOPACLIOGLU
SELCUK KURSAT ISLEYEN
Gazi Universitesi

OZET

Yeterince Yakin Gezgin Satict Problemi (YY-GSP), pandemi doneminde
temasin azaltilip sosyal mesafenin artmasi, teknolojinin gelismesi ve yeni il-
etisim protokollerinin yaygin hale gelmesi ile popiilerlik kazanmistir. Bu prob-
lemde, klasik Gezgin Satict Probleminin (GSP) aksine, miisterileri ziyaret
etmek icin misterilerin bulunduklari noktalara “yeterince yakin” olmak yeter-
lidir. Biitiin miisterilerin disk seklindeki komsuluk alanlarina sahip oldugu ve
saticimin bu alanlar kullanarak ziyaret turunu olusturdugu varsayilir. insansiz
hava araglari ile hedeflerin belli bir mesafeden goriintiilenmesinin yeterli oldugu
kesifuguslari, miisterilerin kargolarini almak i¢in belli bir noktaya gelmeyi kabul
ettikleri durumda olusan teslimat turu, elektrik, su, dogalgaz sayaglarinin gerekli
teknolojiler ile uzaktan okunabildigi saya¢ okuma siireci Y Y-GSP’ye 6rnek olar-
ak gosterilebilir. Sekil 1a’da GSP turu, Sekil 1b’de ise YY-GSP turu goriilebilir.

A
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Sekil 1. (a)GSP, (b)YY-GSP
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Bu calismada saya¢ okuma problemi, YY-GSP olarak ele alinmistir. Klasik
GSP’ye gore YY-GSP’nin tur maliyetinde saglayabilecegi iyilestirme potansiye-
li 6l¢tilmiis, problem en yakin komsu arama sezgiseli ile ¢oziime ulastirilmistir.
Calismada 36 ile 250 arasinda degisen diigiim sayilarina sahip 22 veri seti kul-
lanilmigtir. Ayrica YY-GSP’nin gerg¢ek hayat sayag okuma siireglerine etkisini
gormek i¢in, Tiirkiye-Ankara’da 6rnek bir yerlesim bolgesi secilmis ve bu ye-
rlesim bdlgesi icerisinde yapilacak saya¢ okumasi i¢in YY-GSP ¢oziimii elde
edilmistir. Calisma kapsaminda gelistirilen ve “Yeterince Yakin Komsu Arama”
(YYKA) ad1 verilen, bir sezgisel ile elde edilen sonuglar, klasik GSP ¢6ziimii ile
karsilastirilmigtir. Tur maliyetinde YY-GSP’nin klasik GSP’ye gore ornek veri
setlerinde %49’a varan yiiksek oranda tasarruflar sagladig1 goriilmiistiir. Gergek
hayat uygulamasinda ise, %26 oraninda iyilestirme saglanmistir. Bu g¢aligma,
YY-GSP’de tur maliyetleri i¢in, klasik bir ¢6ziim kurucu sezgisel kullanilmas1
ile herhangi kesin ¢6ziim metodu ya da metasezgisel dahi kullanilmadan YY-
GSP’nin ne kadar etkili bir GSP varyasyonu oldugunu géstermistir.

ANAHTAR KELIMELER: Yeterince Yakin Gezgin Satici Problemi, En
Yakin Komsu Arama, Sezgisel Yontemler, Cember Geometrisi
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Giines Santrali Temizleme ve Bakim Robotu

CAGIL MERVE TANIK
Ostim Teknik Universitesi

OZET

Modern diinyanin ayakta kalabilmesi i¢in en temel gereksinim, enerji ihtiya-
cmnin karsilanmasidir. Gerekli enerjinin elde edilmesi i¢in mevcut pek ¢ok yon-
temden, doga ile en barisik olan1 kuskusuz yenilenebilir enerji kaynaklaridir.
Yenilenebilir enerji tiretimi gerek {ilkemizde gerekse diinyada, enerji iiretim po-
litikalarinin en iist siralarinda kendine yer bulmakta, solar paneller de bu konuda
onemli bir yer tutmaktadir. Giines enerjisini elektrik enerjisine dontistirmede en
yaygin olan yontemse fotovoltaik paneller kullanilmasidir. Fotovoltaik panel-
lerin giincel teknoloji ile verimleri %20 dolaylarindadir. Bu kisitli verimin en

optimum seviyede tutulmasi dnem arz etmektedir.

Giines enerji santrallerinde verimliligi ve siirekliligi saglamak adina fotovol-
taik panellerin diizenli bakim gérmesi gerekmektedir. Panellerin aldig1 giines
1sinlarinin her zaman azami miktarda olmast i¢in bu panellerin miimkiin olan
en temiz sekilde ¢alistirilmas1 6nemli bir temel bakimdir. Uzeri toz, ¢amur, su
kalintilart ile kaplanmig bir panelde ¢ok ciddi verim kayiplari meydana gelir.
Ozellikle endiistriyel anlamda enerji iireten biiyiik dlgekli giines enerjisi santral-
lerinde temizlik islerinin yapilmasi ciddi bir ig giicli ve zaman gerektirebilir. Bu
amagla insan giiciinden faydalanilabilecegi gibi gliniimiizde temizlik robotlar
devreye alinmislardir. Bu robotlarin, aktif sekilde sistemde yer bulmalarina rag-
men hala gelistirilmeye ihtiyaglari oldugu gibi, yurti¢inde iiretimleri de kisitlidur.
Ayrica solar panellerde servis Omriiniin uzatilmasi igin diizenli gézlem yapilma-

s1, homojen olmayan 1sinmalarin bertaraf edilmesi gereklidir.

Onerilen g¢aligmada giines enerji panellerinin temizlenmesi ve saglik
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durumlarinin gozlemlenmesi i¢in otonom bir temizlik robotu tasarimindan bah-
sedilecektir. Bu tasarimin, enerji alaninda disa bagimliligin azaltilmasina katki

saglamasi ve verimliligi arttirmas1 beklenmektedir.

Fotovoltaik panellerin elektrik {iretmesi i¢cin temel gereklilik miimkiin olan en
yiiksek miktarda giines 151811 almasidir. Dogasi geregi bu paneller dig ortamda
calistiklari i¢in her tiirlii atmosferik olaydan etkilenirler. Bu atmosfer olaylari pa-
nellerin zamanla kirlenmesine ve enerji verimliliklerinin diigmesine neden olur.
Bu sebeple panellerin diizenli olarak temizlenmesi gerekir. Biiyiik projelerde bu
is i¢in insan istihdam edilmesi hem diisiik verimli hem de yetersiz olabilir. Bu
sebeple temizleme isini siirekli ¢calisacak robotlarla saglamak daha iyi bir ¢6ziim

olarak karsimiza ¢ikar.

Fotovoltaik panellerde yaygin goriilen sorunlardan birisi asir1 sicak nokta
ya da bolgelerin olusmasidir. Bunun sebebi islevselse, yanlis eslestirilmis panel
hiicrelerinden ya da panel hiicrelerinin daha dnceden zarar gérmiis olmasindan
olabilir. Eger sicak noktalarin sebebi operasyonelse, kismi golgelenme ya da kir
kalintilart sebep olabilir. Bir panelde asir1 sicak nokta olugmussa bir siire sonra
panelin tamami islevsiz hale gelebilir. Bu nedenle bu asir1 sicak noktalarin er-
kenden tespit edilmesi, 6nlem alinmasi ya da onarilmasi, fotovoltaik panellerin

servis dmriiniin panel ekonomik dmriine ulasmasini saglayacaktir.

Asiri sicak noktalarin tespiti i¢in robot tizerine entegre bir termal kamera yer-
lestirilmesi dnerilmektedir. Ayrica maliyeti kismak adina, pahali termal kamera-
lar yerine, goriintii isleme ve kizilotesi filtre ile gelistirilmis yiik baglagimli aygit
kullanilmas1 miimkiindiir. Kameranin belli periyotta ¢ektigi fotograflari merkezi
bilgi islem modiiliine aktaracaktir. Goriintii isleme yazilimi ile bu fotograflar in-
celenecek, sorunsuz (homojen 1s1 dagilimina sahip) panellerin fotograflar1 daha
sonraki gozlemler i¢in argivlenecektir. Goriintii isleme neticesinde eger bir asir
sicak nokta tespit edilirse bu fotograf tarih, saat, konum verileri kaydedilip in-
ternet lizerinden isletmeciye arz edilecektir. Eger internet erisimi yoksa robot
iizerinde bir hata uyaris1 gosterilecek ve bir sonraki bakimda teknik personel

gerekli veriyi dogrudan alacaktir.

ANAHTAR KELIMELER: Yenilenebilir enerji, siirdiiriilebilir enerji, foto-
voltaik panel, goriintii isleme
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Tiirkiye’nin Enerji Cografyasinda Alternatif Kaynaklar

CENGIZ KAHRAMAN
CENGIZ POLAT UZUNOGLU
ERSIN ERTURK

YASIN OZCELEP

Istanbul Universitesi-Cerrahpasa

* cengiz.kahraman@istanbul.edu.tr
OZET

Enerji kaynaklart herhangi bir iilkenin gelismesi ve kalkinmasinda en 6nemli
dogal dinamiklerden biridir. Glinimiizde zengin enerji kaynaklarina sahip olma,
ayni zamanda jeopolitik giic ile iliskilendirilmektedir. Sanayi devriminden bu
yana teknolojide yasanan gelismeler ve icatlar 6zellikle petrol tiirevi yakitlarin
Onemini ortaya ¢ikarmistir. Gliniimiizde petrol, dogalgaz gibi fosil yakitlar elekt-
rik tiretiminden kimya sanayiine, motorlu tasitlardan 1s1 santrallerine kadar ¢ok
genis bir yelpazede kullanim alani bulmaktadir. Tlrkiye anakarasi ¢cogunlukla 3.
Jeolojik zaman (Tersiyer) ve 4. Jeolojik zaman (Kuvaterner) baslarinda tesekkiil
etmis olmasina ragmen alp Orojenezinden kuvvetli bir sekilde etkilendiginden
petrol yataklar1 agisindan zengin degildir. Cogunlukla Giineydogu Anadolu Bol-
gesi’nden ¢ikarilan petrol Tiirkiye’nin ihtiyacini kargilamaktan ¢ok uzaktir, Tiir-
kiye’de tiretilen dogalgaz genel tiiketimin yaklasik %1 i kadardir. Petrolde ise
bu oran yaklasik % 8 i bulmaktadir. Dolayistyla petrol ve tiirevi iiriinler ithalat
yoluyla karsilanmakta bu da iilkeden her y1l biiyiik miktarlarda dévizin yurtdigi-
na ¢ikmasina neden olmaktadir. Bu noktada alternatif enerji kaynaklarinin énemi
ortaya ¢ikmaktadir. Bu ¢alismada, Tiirkiye’nin enerji cografyasi detayli olarak
incelenmistir. Ek olarak petrole alternatif olabilecek kaynaklarin neler oldugu
belirlenmis ve bu kaynaklarin nasil degerlendirilebilecegi ortaya konulmustur.
Diger taraftan, alternatif enerji kaynaklarinin ekonomik kalkinmada tasidig po-
tansiyel degerlendirilmistir.

ANAHTAR KELIMELER: Enerji cografyasi, alternatif kaynaklar, elektrik

santralleri, ekonomi.
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ABSTRACT

Energy resources are one of the most important natural dynamics in the de-
velopment and prosperity of any country. Today, owning rich energy resources is
also associated with geopolitical power. Developments and innovations in tech-
nology since the industrial revolution have revealed the importance of petro-
leum-derived fuels. Today, fossil fuels such as oil and natural gas are employed
in a wide variety of applications from electricity generation to the chemical in-
dustry, from motor vehicles to heat power plants. Although mainland of Turkey
is mostly formed in 3™ geological time (Tertiary) and 4™ geological time (Qua-
ternary), mainland don’t have vigorously rich oil deposits since alpine orogeny
is observed dominantly. Mostly oil deposits of the southern part of the South-
eastern Anatolia Region are far from supplying the needs of Turkey. The natural
gas produced in Turkey is approximately 1% of the overall consumption of the
country. In oil, this ratio reaches approximately 8%. Therefore, petroleum and
its derivative products are supplied through imports, which causes large amounts
of foreign currency to flow abroad from the country every year. At this point,
the importance of alternative energy sources emerges. In this study, the energy
geography of Turkey is examined in detail. In addition, the sources that could be
alternative to petroleum are determined and how these sources could be utilized
is pointed. On the other hand, the potential of alternative energy sources in eco-

nomic development has been evaluated.

KEYWORDS: Energy geography, alternative sources, power plants, econ-

omy.
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Farkh Yontemlerle Karadeniz Bolgesi’nin
Aylik Elektrik Tiiketim Tahmini

YESIM ER
EDA KARACA
Karadeniz Teknik Universitesi

OZET

Elektrik, cagin gereklilikleriyle birlikte yoklugu ¢ok kisa siire bile olsa haya-
tin akisini katlanilamaz hale getiren bir olgu halini almistir. Bu noktada elektri-
gin tiretimi, tiiketimi, planlamasi gibi konularda ¢alismalar yapilmasi zaruri hale
gelmistir. Elektrik tiikketim tahmini de bunlardan biri olmakla birlikte yapilan
tahminin hata oraninin az olmasi elektrik arz-talep dengesinin dngoriilmesine

yardimec1 olur.

Bu calismada Karadeniz Bolgesi’nde bulunan 18 ilin ve bdlgenin aylik elekt-
rik tiiketim tahmini yapilmistir. Calismada aylik elektrik tiikketiminin tahmin
edilmesi igin Tiirkiye Istatistik Kurumu’ndan ithalat ve ihracat, Meteoroloji Ge-
nel Miidiirliigii’nden sicaklik, Enerji Piyasasi Diizenleme Kurumu’ndan elektrik
iretimi ve kurulu gli¢ degerleri 2016-2020 yillar1 arasi igin aylik ve il bazl ali-
narak bolgede bulunan 18 ilin ve Karadeniz Bolgesi’nin ayr1 ayr1 tahmin model-
leri kurulmustur. Karadeniz Bolgesi’nin ve illerinin ger¢eklesen elektrik tiiketim

degerleri de Enerji Piyasasi Diizenleme Kurumu’ndan alinmistir.

Elektrik tiikketim tahmini Coklu Dogrusal Regresyon, Destek Vektor Regres-
yon ve Rastgele Orman Regresyon olmak tizere {i¢ farkli yontemle gergeklesti-
rilmistir. Sekil 1° de Ocak 2016- Aralik 2020 tarihleri arasindaki 60 aylik zaman
periyodu i¢in Karadeniz Bolgesi’nde gergeklesen elektrik tiiketimi ve belirtilen
iic yontemle tahmin edilen elektrik tiiketim degerleri aylik olarak gosterilmek-
tedir.
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Karadeniz Bolgesi Elektrik Tuketimi (GWh)

Karadeniz Bolgesi Elektrik Tuketimi Coklu Dogrusal Regresyon

Destek Vektor Regresyon

Sekil 1: Karadeniz Bolgesi Gergeklesen Elektrik Tiiketim Degerleri ve Tahmin Degerleri

Calismada kullanilan regresyon yontemlerinin basar1 sonuglar1 degerlendiri-
lirken Ortalama Mutlak Hata (OMH), Ortalama Hata Kareleri Kokii (OHKK) ve
Ortalama Mutlak Yiizde Hata (OMYH) performans dl¢iitlerinden yararlanilmis-
tir. Bu performans 6lg¢iitlerinin degerlerine gore en az hata orani1 Rastgele Orman
Regresyonu ile elde edilmistir. {1 ve bolge bazl1 hata oranlari Tablo 1°de her bir

yontem igin gosterilmistir.

Tablo 1: Karadeniz Bélgesi il Bazli Elektrik Tiiketim Tahmin Hata Degerleri

Coklu Dogrusal Regresyon Destek Vektor Regresyonu Rastgele Orman Regresyonu

OMH | OHKK 0?"%:;” OMH | OHKK O:f'%‘;“ OMH | OHKK °:‘f/3;“
Bolu 6.3239 8.2431 7.0388 6.4753 8.1727 6.8051 6.7157 8.3077 29124
Dizce 5.7851 7.9338 5.8708 5.4568 7.4665 5.6051 5.5160 7.2994 22748
Zonguldak 4.4405 5.6126 3.8443 4.2036 5.2435 3.7891 3.9952 4.8293 1.4175
Karabiik 3.7476 4.6113 7.7626 3.7115 4.7997 7.2284 3.8327 4.9031 3.2151
Bartin 6.9018 10.0371 14.2216 5.9644 10.4194 10.6052 6.7652 10.4528 5.6485
Kastamonu 7.1283 8.5242 8.6838 7.7358 9.5149 7.9837 5.0060 6.4183 2.2445
Corum 3.2081 4.2249 42123 2.9389 3.9951 3.9215 2.6561 3.4211 1.4673
Sinop 1.7358 2.2645 51713 1.6907 2.2736 4.9961 1.5228 2.0336 1.6989
Samsun 16.6316 20.8041 5.9087 17.4960 21.4503 5.7559 15.1457 19.3476 2.1862
Amasya 2.9283 3.6171 4.9041 2.9025 3.5908 46155 2.2760 2.8489 1.6384
Tokat 7.134 10.9318 9.9116 6.5995 10.7020 8.2459 6.8185 11.0895 3.5271
Ordu 4.1100 5.0288 3.7276 4.4350 5.3432 3.6055 4.2910 5.0639 1.5444
Giresun 3.1457 3.6217 4.9904 3.2952 3.8078 4.8243 2.0205 25719 1.3554
Gumighane 2.8869 3.7415 8.8759 2.6467 3.7638 8.1178 2.6124 3.5458 3.1854
Trabzon 4.1784 5.1600 3.1574 4.2256 5.2360 3.0294 41192 5.2757 1.1915
Bayburt 0.5740 0.7268 6.3002 0.6436 0.9150 6.0700 0.6359 0.8005 27297
Rize 6.1748 7.6543 9.1657 6.9121 8.8226 8.4340 5.4763 7.0805 3.0521
Artvin 2.2376 2.8696 6.1226 2.1321 2.7972 5.7573 2.0413 2.5668 21370
Karadeniz 57.5344 71.8412 3.8843 58.1242 72.6995 3.7450 53.7205 65.7079 1.4518
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Calismada bolgesel tahmin yapilarak il bazli elektrik tiiketim egilimi ince-
lenmistir. Literatiirde ortalama mutlak yilizde hatanin %10’dan kii¢iik olmasi du-
rumunda bagarili bir tahmin gerceklestirildigi belirtilmektedir. Ortalama mutlak
hata ve ortalama hata kareleri kokii i¢in degerin 0’a yakin olmasi algoritmanin
basarisinin yiiksek oldugunu ifade etmektedir. Tablo 1 incelendiginde Karade-
niz Bolgesi ve bolgede bulunan illerin aylik elektrik tiiketim tahmininde, ortala-
ma mutlak ylizde hata degerlerine gore sirasiyla Rastgele Orman Regresyon ve
Destek Vektor Regresyon yontemlerinin, Coklu Dogrusal Regresyon yontemine
gore daha basarili sonug verdigi goriilmektedir. Rastgele Orman Regresyon so-
nuglarina gore Karadeniz Bolgesi’nin aylik elektrik tiiketim tahmini ve gercekle-
sen elektrik tiiketimi arasinda ortalama mutlak yiizde hata degerine gore yaklasik
%1.45°1ik bir sapma mevcuttur.

ANAHTAR KELIMELER: Elektrik Tiiketim Tahmini, Karadeniz Bolgesi,
Coklu Dogrusal Regresyon, Destek Vektor Regresyon, Rastgele Orman Regres-
yon..
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Siiriiciisiiz Yiik Ulasiminin Gelecegi

GURKAN GUNAY
Dogus Universitesi

SELIM DUNDAR
Istanbul Okan Universitesi

OZET

Siiriiclistiz karayolu tasitlar1 son yillarda trafikte isletilmeye baslanmistr.
Yakin gelecekte siiriiciisiiz tagitlarin giindelik hayatimizda dnemli bir yere sahip
olacak ulastirma teknolojilerinden birisi oldugu agiktir. Bu konuda oldukga fazla
sayida arastirma yapilmis ve teknolojik ilerlemeler saglanmistir. Bu ilerlemeler
sayesinde siirliciisiiz tagitlarin gelecekte siirdiiriilebilir ulasima katki saglanmasi
beklenmektedir. Siiriiclisiiz tasitlara iliskin ¢alismalarin ve yenilik¢i gelism-
elerin biiyiik cogunlugu yolcu ulastirmasina iliskindir. Ancak, 6zellikle sehir
ici kargo tasimaciliginda yapilan atilimlar da g6z ardi edilemez. Yiik ulagimu,
ulasim planlama ve trafik etiidii ¢aligmalarinda degerlendirilmesi gereken ve
onde gelen konulardan bir tanesidir. Dolayisiyla, siiriiciisiiz kargo tasitlarinin
trafik sikisikliginin ve bunun sonucu olusan karbon gazi salimlarinin azaltil-
masina fayda saglayacagi beklenmektedir. Bu ¢caligma kapsaminda, kent i¢i yiik
tagimaciliginda kullanilan ve kullanilmak iizere gelistirilen yenilik¢i uygulama-
lar incelenmektedir. Incelenen yenilik¢i gelismeler arasinda market iiriinlerinin
kullaniciya iletilmesi ve restoranlardan yapilan paket servisleri gibi hizmetlerin
stiriiclisiiz karayolu araglar1 kullanilarak gerceklestirilmesi ve internet tabanl
aligveris sitelerinin gelistirdigi ve kullanacagi siiriiciisiiz havayolu araglari (dro-
nelar) bulunmaktadir. Bunun yani sira, bu sistemlerin mevcut teslimat yontem-

lerine olan olasi etkileri de tartigilmistir.
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ANAHTAR KELIMELER: Siiriiciisiiz karayolu tasitlari, Siiriiciisiiz havay-

olu tasitlari, Yiik ulasimi, Siirdiiriilebilir ulasim sistemleri
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Evrisimli Sinir Aglar ile Farklh Oznitelik Tanimlayic1 Yontemleri
Kullanarak Yiiz ifadesinden Duygu Algilama

FATIH ALTEKIN
Tekirdag Namik Kemal Universitesi, Fen Bilimleri Enstitiisii

HASAN DEMIR
Tekirdag Namik Kemal Universites, Corlu Miihendislik Fakiiltesii

OZET

Bu ¢aligmada, goriintiiler iizerinde yliz fadesinden duygu tespiti yapilmistir.
Yiiz bolgesini belirlemek i¢in gozler, kaslar, burun ve agiz gibi yiiz bolgelerin-
den 6nemli noktalar belirlendi. Yiiz 6zellikleri HOG, LBP ve Wavelet dontisiimii
yontemleri kullanilarak ¢ikarilir.

Son olarak CNN Smiflandirma algoritmas1 kullanilarak yiiz duygu analizi
yapilarak '0tke', kiiciimseme, 'igrenme', 'korku', 'mutlu’, tiziinti', 'saskinlik’ gibi
7 temel duygu tespit edilmeye ¢alisilmistir,

Yiiz ifadesinden duygu analizi yapmak i¢in islenmekte olan goriintii diji-
tallestirildikten sonra ilk adim goriintiideki yiizl tespit etmektir. Ardindan yiizlin
ozellikleri belirlenerek agiz, burun, goz, kas gibi yiiz ifadelerini tanimlamamiza
yardimei olacak temel noktalar belirlenir. Sonraki adimda belirlenen noktalar
analiz edilerek yiiz ifadelerinin 6zellikleri ¢ikarilir. Son adimda ise siniflandirma
islemi yapilarak yiiz ifadesi tanima islemi gerceklestirilir. Asamalar Sekil 1'de
gosterilmektedir.

IMAGE FACE FEATURES CLASSIFICATION
IMAGE P DETECTION EXTRACTION OF FACIAL
EMOTION

Sekil 1 Yiz ifadelerinden duygu tanima diyagrami
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Yiiz algilama, bir goriintiide yiiz bolgesinin bulunmasidir. Dlib kiitiiphaneleri
kullanarak, renk uzay1 yontem ve Haar Kaskat siniflandiricilar yontemi gibi yiiz
algilama icin bir¢ok farkli yontem vardir.

Yiiz tanimadan sonraki adim, yiiz 6zelliklerinin kaldirilmasidir. Yiiziin goz,
kas, burun, ag1z ve yiiz hatlar1 gibi kalic1 6zellikleri tespit edilir. Ozellik tanim-
layicilar, yiiz 6zelliklerini ¢ikarmak i¢in kullanilir.

Ozellik tanimlayici, yararh bilgiler alinarak ve gereksiz bilgileri ortadan
kaldirarak ve boylece goriintiiyii basitlestirerek olusturulan bir gériintiiniin tem-
silidir.

Yonlendirilmis Degradenin (HOG) histogrami, bir nesnenin yapisina veya
sekline odaklanir. Kenar 6zelliklerine gelince, sadece pikselin bir kenar olup ol-
madig1 belirlenir. Ve bu, kenarlarin gradyanini ve yoniinii ¢ikararak yapilir.

Yerel Ikili Desen (LBP), her pikselin komsulugunu esleyerek bir gdriintiiniin
piksellerini etiketleyen ve sonucu ikili say1 olarak goriintiileyen basit ama ¢ok
verimli bir doku operatdriidiir. Ayrimci giicii ve hesaplama basitligi nedeniyle,
LBP doku operatortl, ¢esitli uygulamalarda popiiler bir yaklagimdir. Geleneksel
olarak doku analizi, farkli istatistiksel ve yapisal modellere yonelik birlestirici
bir yaklagim olarak goriilebilir.

Dalgacik Doniigiimii(wavelet transform), tek boyutlu sinyallerin yani
sira iki boyutlu sinyallere (imgeler, vb.) uygulanabilir. Bilgisayarla gérme ve
goriintii Isleme alanlarimi ilgilendiren kistm budur. Gériintiiniin belirli bir boyuta
sikistirilmasina izin verir.

Yiizdeki duygu ifadelerinin belirlendigi son ve en dnemli asamadir. Once-
ki asamada bulunan yiiz hatlar1 kullanilarak duygusal ifadeler tanimlanmaya
caligilir. Yiiz hatlar1 arasindaki benzerliklere gore siniflandirma yapilir. Cok
cesitli siniflandirma yontemleri gelistirilmistir. Bu ¢alismada Evrisimli Sinir
Aglar1 (CNN) yontemini kullanilmustir.

Evrisim Katmani, 6zlin 6zellik siiflandirmasi i¢in bir girdi gorlintiisiiniin
kiiclik bir parcast oldugu egitim veri kiimesinden bir girdi gorlntiisiiniin 6zel-
liklerini ¢ikarir. Tasarim, bir evrisim katmani, birlestirme katmani, diizlestirme
katmanlari ve yogun katmanlar eklenerek olusturulan bir girdi goriintiisiinii (sta-
tik veya dinamik) alarak CNN modelini baglatmakla baslar. Biiyiik veri kiimeler-
inde daha iyi dogruluk i¢in evrisim katmanlari eklenir.

Yiiz ifadesinden duygulari tanimak i¢in 981 yiiz goriintiisiinden olugsan CK
+ goriintii seti kullanildi. Oncelikle CK + resim setinden elde edilen veri seti
kullanilarak veri seti olusturulmustur. Ve bu veri kiimesi, evrisimli sinir aglari
(CNN) tarafindan olusturdugumuz model araciligiyla egitildi. Egitilen modele
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test verileri girilerek modelin bagar1 oran1 hesaplanmistir. Ayrica karmasiklik ma-
trisi hesaplanarak olusturulan modelin her bir duyguyu tespit etmekteki basarisi
belirlenmistir. Karmagiklik matrisindeki veriler% 30 test verisi oldugu i¢in 981
* 0.3 = 295 olacaktir, dolayisiyla 295 veri etiketi elde edilmistir.

Yazilan python programlari ile orijinal CK + resim setindeki her imgenin
HOG, LBP, Wavelet imgeleri bulunmustur. Elde edilen imgelerden olusturulan
veri seti CNN modeline uygulanmuistir.

Dogruluk puan tablosunu inceledigimizde, CNN modeli tiim yiiz 6zelligi al-
gilama yontemleri veya orijinal imgelerle birlikte kullanmildiginda ¢ok yaklasik
sonuglar elde edilmektedir.

Dalgacik resimlerinin diger resimlere gore yaklasik 1/4 daha kii¢iik olmasi
nedeniyle modelin egitim siiresinin daha kisa oldugu belirlendi.

HOG, LBP, Wavelet 6zellik algilama yontemleri ve orijinal imgelerle bir
CNN modeli olusturulmus ve karmasiklik matrisi kullanilarak 295 test resmind-
en 7 yiiz duygu ifadesinin ne kadar dogru tahmin edildigi bulunmustur. Sonuglar
karsilastirmali olarak Tablo 1'de verilmistir.

Tablo 1 Yiz ifadesi tanima dogrulugu karsilastirmasi

CNN duygu ofke kiigimseme | igrenme korku mutlu uzintu saskinhk
tahmini

HOG o6znitelikler 93.02 100 98.24 100 93.15 96.15 98.59
LBP o6znitelikler 95.12 73.33 98.21 94.73 100 96.29 100
Wavelet 6znitelikler | 94.69 100 94.91 90.47 100 85.71 100
Orginal 6znitelikler 94.73 100 98.24 95 100 80.64 98.61

Bu calismada, evrisimli sinir aglar1 (CNN) ile duygu ifadesini tespit etmede
en basarili sonuglar LBP 6zellikleri kullanilarak elde edilmistir.

Dalgacik 6zellikleri siire agisindan en iyi sonuglart vermistir.
ANAHTAR KELIMELER: Evrisimsel Sinir Aglari- CNN, Gradyanlarin

histogrami- HOG, Yerel iki Oriintiiler- LBP, Dalgacik doniisiimii - Wavelet, Yiiz
duygu ifadeleri tanimlama, CK+ veriseti
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Applications For Sustainability: Computer Aided Design System for
Eye Disease Detection using Image Processing

DERYA YELIZ COSAR SOGUKKUYU
OGUZ ATA
Altinbag University

ABSTRACT

Artificial Intelligence has big impacts on human lives and directly serves the
main purposes of sustainability from three main point of view: environmental,
economic, and social. In 1987, PwC’s Global Artificial Intelligence Study report
the contribution of Artificial Intelligence to global economy 15,7 billon dollars
till 2030 by reducing the usage of resources. According to this report one of
the biggest industries that Artificial Intelligence will affect is Healthcare Sec-
tor as a score 3,7 out of 5. Disease identification and early prediction is done
with maximum accuracy in milliseconds through Computer Aided Diagnosed
Systems. Without computer aided diagnosed systems domain experts take radio-
logical imaging and the make disease identification. Power of image classifica-
tion techniques in artificial intelligence makes this diagnostic fast and effective
through only simple disease images. System prevents domain experts to waste
time and millions of radiological images from being wasted. In the future instead
of going to hospital, humans only open their cam for showing the disease or just
send the image. In our research Public eye disease dataset has been used. Data-
set includes 1000 images of the eye disease which are Bulging Eyes, Cataracts,
Crossed Eyes, Glaucoma and Uveitis. Research uses Artificial Neural Network
based on Convolutional Neural Network algorithm which is best applicable for
automatic identification of the eye diseases for classifying a user-uploaded image
as Bulging Eyes, Cataracts, Crossed Eyes, Glaucoma and Uveitis. Experimental
results of the system accuracy of 90% for disease identification.
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KEYWORDS: Artificial Intelligence, Deep Learning, Eye Disease Detec-
tion, Sustainability, Computer-Aided Diagnosis, Image Classification

72



CONGRESS /INARS Congress 2021Abstracts ~ akaderni

TDA ile Goriintii Sikistirmaya Yeni Bir Yaklasim
A New Approach to Image Compression with SVD

KADIR CEM OZDEMIR
Tekirdag Namik Kemal Universitesi, Fen Bilimleri Estitiisii

RAFET AKDENIZ
Tekirdag Namik Kemal Universitesi, Corlu Miihendislik Fakiiltesi

OZET

Imge boyutlarmin artisi iletimde yavaslama, depolamada ise fazla yer kap-
lama gibi elverissiz durumlara yol agmistir. Yapilan bu ¢alismada Tekil Deger
Ayrisimi (TDA) ayritili bir sekilde incelenmis ve fotograflarda yogunluk de-
gerinin yuvarlanmasini saglayan bir algoritma ile birlestirilerek yeni ve melez
bir imge sikistirma uygulamasi gelistirilmistir. Gelistirilen bu yeni yontemle si-
kistirilan imgeler, sadece TDA kullanilarak sikistirilan imgeler ile PSNR (Peak
Signal-to-Noise Ratio), CR (Compression Ratio), SS (Space Saving), SSIM
(Structural Similarity) ve MSE (Mean Squared Error) kriterleri bazinda karsilas-
tirtlmistir. Gelistirilen yeni yontem PSNR 06lgeginde, standart tekil deger ayrisi-
mina gore 46,53 dB daha iyi sonug vermistir.

ANAHTAR KELIMELER: Sikistirma, Tekil Deger Ayrigimi, PSNR, Imge,
MSE.
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ABSTRACT

In this study, the singular value decomposition has been examined in detail.
A new compression method was proposed by combining it with an algorithm
developed later. The new method and the old method compared according to
certain criteria. These criteria are CR (Compression Ratio), SS (Space Saving),
PSNR (Peak Signal-to-Noise Ratio), SSIM (Structural Similarity) and MSE
(Mean Squared Error). The PSNR value of the new method is 46,53 dB more
than standart SVD methods.

KEYWORDS: Compression, Singular Value Decomposition, PSNR, image,
MSE.
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Tv Giris Kaynaklarinin Sablon Eslestirme Temelli
Goriintii Isleme Teknigi ile Test Edilmesi

Testing Tv Input Source By Automated Image Processing Based

on Template Matching Technique

GIZEM OZER
Tekirdag Namik Kemal Universitesi Fen Bilimleri Enstitiisii

Rafet AKDENIZ
Tekirdag Namik Kemal Universitesi Corlu Miihendislik Fakiiltesi

OZET

Uretim sektdriinde goriintiileme teknikleri ve teknolojileri gok genis bir se-
kilde kullanilmakta ve giderek daha da 6nemli hale gelmektedir. Manuel olarak
gerceklestirilen bir ¢ok testin, seri iiretim yapan yerlerde hata oranlar1 yogunluk
ve is temposu etkileri ile geri doniislere, miisteri sikayetlerine ve bunlarin tama-
mi1 maliyete neden olmaktadir. Manuel olarak gerceklesen testlerin bir boliimii
goriintli isleme yazilimi ile de gerceklestirilebilmektedir. Boylece bazi testlerin

hata oranlarinda azaliglar saglanabilmektedir.

Bu ¢alismada bu teknikler test edilmektedir. Bu ¢aligsmada testin yapilabilme-
si igin referans goriintliniin belirlenmesi ve goriintii esleme ile testin tamamlan-
mast lizerine kurulmustur. Kameradan alinan goriintiiniin kalibrasyonu+perpek-

tif doniistimii yapilmis hali referans goriintii olarak kabul edilmistir

ANAHTAR KELIMELER: Kamera kalibrasyonu, patern eslestirme, kenar

kose belirleme.
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ABSTRACT

Imaging techniques and technologies are widely used in the manufacturing
sector and are becoming more and more important. Many tests of products that
are performed manually, in places where mass production are carried out, cause
returns, customer complaints and all of them cost due to the effects of defect
rates, intensity and pace of work. Some of the tests performed manually can also
be performed with image processing software. Thus, some tests can be reduced

in error rates.

These techniques are tested in this study. This study is based on determining
the reference image and completing the test with image matching in order to
perform the test. The calibration of the image taken from the camera + the con-

version of the perspective is accepted as the reference image.

KEYWORDS: Camera calibration, pattern matching, edge detection.
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Iot And Cloud Based Early Warning System

OGUZHAN BOZKURT
R. CUNEYT ERENOGLU
Canakkale Onsekiz Mart University,

ABSTRACT

With the rapid development of digitalization throughout the world, many
things that were not possible in the past have become possible now. In addition
to the great contributions of digitalization, it carries the data collection, storage
and processing stages to a very different dimension, especially for engineering
disciplines. Within the engineering disciplines, especially in engineering studies
where field studies are abundant, the time lost during the data collection phase,
the cost required for field work, the cost required during the data storage phase,
and the increased workload in data processing, eliminating all these problems
with the use of digitalization in these engineering studies, and accessing data ins-
tantly, It offers facilities such as storage and processing. With the help of IOT te-
chnology, which is frequently used today, the desired data can be easily obtained
with the help of sensors and the collected data can be transmitted to the desired
warehouse through software and other technologies easily through data commu-
nication. In addition to IOT technology, cloud computing can also provide data
storage without using a physical storage for data storage and at low cost. In this
study, it is aimed to develop an IOT and cloud-based distance meter device that
can be used for field studies. This device is intended to be used in engineering
disciplines involving field studies. According to the results of the research, the
device can automatically transfer the data obtained with IOT technology to cloud
computing via the internet and has successfully performed 24/7 data collection,

storage and analysis.
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KEYWORDS: 10T, Early Warning System, Cloud Computing, Sensor

Acknowledgement: This work was supported by Canakkale Onsekiz Mart
University The Scientific Research Coordination Unit, Project number: FYL-
2020-3400.
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Accuracy Analysis of Determination of Land Surface Temperatures

in Geothermal Regions Using Sentinel Satellite Imagery

HATICE EDANUR CINAR
R. CUNEYT ERENOGLU
Canakkale Onsekiz Mart University

ABSTRACT

Ground heat of geothermal energy is defined as hot water, steam or gas un-
der pressure accumulated in the depths of the earth’s crust. At the same time,
geothermal energy is a sustainable, renewable, inexhaustible, natural energy
source. Geothermal areas are reservoirs formed by the warming of the water
in the rocks. Depending on the depth of the reservoirs, the temperature of the
waters can vary with the ground surface temperature. Our country is very rich
in geothermal energy and uses geothermal energy in many areas. For example,
electrical power generation, heating of houses and greenhouses, thermal facili-
ties (health tourism) and the like. Land surface temperature is a very important
data for many studies. Especially in regions where the surface temperature is
higher than the average surface temperature, the surface temperature of the land
is analyzed with the help of thermal images obtained from satellites and surface
temperature models of these regions are produced. Terrain surface temperature
models are generated from the thermal bands of Sentinel satellite images. The
Sentinel 3A satellite launched by the European Space Agency (ESA) into orbit
makes it possible to directly determine the temperature change of the ocean and
land surface thanks to the LST band. The surface temperature increase of Senti-
nel 3 images obtained at certain time intervals between the periods determined
by using the Sentinel Application Platform (SNAP) was examined and the data
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obtained were analyzed. In this study, thermal bands of Sentinel satellite images
were used to determine the land surface temperature of the geothermal area loca-
ted near Kestanbol village of Ezine district of Canakkale province. The obtained
satellite images were analyzed using the Sentinel Application Platform (SNAP)
software, and the temperature changes of the land surface at certain time periods
were analyzed and the data obtained were analyzed. Land surface temperature

maps of the geothermal area were created with ArcGIS software.

KEYWORDS: Geothermal Area, Land Surface Temperature, Sentinel, Ar-
cGIS

Acknowledgement: This work was supported by Canakkale Onsekiz Mart
University The Scientific Research Coordination Unit, Project number: FYL-
2020-3401.
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Yenilenebilir Enerjilerde Verim
Esnek Mekanizmalarin Giinesi Takip Eden Fotovoltaik Panellere

Entegre Edilmesi
RASIT KARAKUS
Hacettepe Universitesi
OZET

Teknolojik ilerleme ve yatirimlarla, giines enerjisini elektrik enerjisine do-
niistiiren fotovoltaik (FV) panellerin verimliligi %19 dolaylarina kadar ¢ikmis-
tir. Ancak FV panellerin enerji verimi, yapilan yatirim oraninda artis gosterme-
mistir. Diger taraftan giinesi stirekli olarak takip eden paneller sayesinde verim,
giinesli acik hava kosullarinda %40 lara kadar artabilmektedir. Giinesi stirekli
takip eden sistemler sabit FV panellere gore oldukga pahalidir. Bu da panellerin

amortisman siirelerini olumsuz yonde etkilemektedir.

FV panellerin enerji veriminin belli bir limitte kalmis olmasi ve giines takip
sistemlerinin yiiksek maliyetli olmasina bir ¢ézlim olarak Esnek Mekanizmalar
(EM) onerilmektedir.

Rijit mekanizmalar birden fazla elemanin mafsallarla bir araya getirilmesi
ile calisan mekanizmalardir. EM’da ise hareket, 6zel olarak tasarlanmis esneyen
baglantilarla saglanmaktadir. EM, gerek polimer malzemelerden gerekse de ge-
lik malzemelerden tek parga olarak tasarlanabilir. Bu mekanizmalarin hafiflik,
iretim kolayligi, diislik iiretim maliyeti, hassas ¢aligma, bakim gerektirmeme ve
yatak boslugu yapmama gibi pek ¢ok avantaj1 vardir.

EM kullanilarak 2 serbestlik dereceli ve belli bir aralikta galisan diizlemsel
platformlar iiretmek miimkiindiir. Uzaysal odaklama mekanizmalari benzer
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amagla basarili bir sekilde uygulanmistir. Zemine paralel xy diizleminde, FV pa-
nel x-ekseni ve y-ekseni etrafinda bagimsiz iki aktiiator vasitasiyla dondiiriilerek

yeniden konumlandirilabilir.

EM dogas1 geregi yeniden boyutlandirmaya miisait sistemlerdir. Yapilacak
olan 2 serbestlik dereceli platform mekanizmasini, sadece mekanizmanin boyut-
sal oranlarim degistirerek farkli ebatlardaki FV panellere adapte etmek miim-
kiinddir.

Plastik enjeksiyon iiretim metoduna uygun malzemelerle EM tasarlanabilir.
Bu yontemle iiretilen mekanizmalarin tiretim maliyeti oldukga diigiik ve tiretim

hiz1 oldukga yiiksek olacaktir.

Sonug olarak elde edilen nihai {iriin, FV panellerin diisiik maliyetle verim-
lerinin artmasini saglayacaktir. Bu sayede yenilenebilir enerji iiretimi alaninda

onemli bir yeri olan FV panellerin kullanim1 yayginlasabilecektir.

Bu calismada giines takip eden FV paneller i¢cin EM kullanilarak diisiik mali-
yetli bir altyapinin uygulanabilirligi incelenecektir.

ANAHTAR KELIMELER: Esnek mekanizmalar, giines takip eden solar
paneller, yenilenebilir enerji, fotovoltaik panel

82



INARS

@CO“"NGRESS / INARS Congress 2021Abstracts

Efficiency of Renewable Energy
Integration of Compliant Mechanisms into Sun Tracking
Photovoltaic Panels

RASIT KARAKUS
Hacettepe University

ABSTRACT

With technological advances and investments, efficiency of photovoltaic
(PV) panels that transform solar energy into electrical energy has increased up
t019%. However, the energy efficiency of PV panels has not increased in the
rate of investment made. On the other hand, thanks to the sun tracker panels, the
efficiency can increase up to 40% in bright, sunny weather conditions. Unfortu-
nately, sun tracking systems are quite expensive compared to fixed PV panels.

This disadvantage extends the period of amortization.

Compliant Mechanisms (CM) are proposed as an option to increase PV pan-
els efficiency by tracking sun while remaining the production costs low.

Conventional rigid mechanisms operate by combining two or more links with
a rigid joint. However, in CM required motion is provided by deflection of the
specially designed flexible hinges. CM can be designed as a single piece from
either polymer materials or steel materials. These mechanisms have many ad-
vantages such as lightness, ease of production, low production cost, precise op-
eration, no need of maintenance and no backlash.

It is possible to produce planar platforms with 2 degrees of freedom that op-
erate in a certain range by using CM. CM are used as space pointing mechanisms
successfully for similar purposes. In the x-y plane that is parallel to ground, the
FV panel can be repositioned by rotating around the x-axis and the y-axis by two
independent actuators.
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CM are inherently resizable systems. It is possible to adapt a 2-degree of
freedom platform to PV panels with different sizes by simply re-scaling the de-
signed CM.

CM can be designed using materials that are suitable for plastic injection pro-
duction method. Manufacturing costs of the designed mechanism will be very
low and the production speed will be quite high by plastic injection production
method.

The obtained compliant sun tracker PV panel mechanism will increase the
efficiency of the solar panels by remaining the costs low. As a result, the usage
of PV panels, which have an important place in the field of renewable energy
production, will become widespread.

In this study, the applicability of a low cost sun tracker PV panel mechanism
by hiring CM will be examined.

KEYWORDS: Compliant mechanisms, sun tracking solar panels
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Baskili Devre Kartlarinin Piroliz Ozelliklerinin incelenmesi

Havva Hande CEBECI
Yildiz Teknik Universitesi

Korkut ACIKALIN
Yalova Universitesi

Aysel KANTURK FIGEN
Yildiz Teknik Universitesi

OZET

Kiiresel tiiketici talebine bagl olarak elektrikli ve elektronik araglarin iire-
timi, diinyada hizla gelisen teknoloji ile birlikte cesitliligi ve iiretimi artmak-
ta, bununla birlikte kullanim siireleri kisalmaktadir. Biiyiik ev esyalari, kiigiik
ev aletleri, bilisim ve telekomiinikasyon ekipmanlari, aydinlatma ekipmanlari,
elektrikli ve elektronik aletler, oyuncaklar, spor ekipmanlari, tibbi cihazlar ve bu
kategorilerde yer alan tiriinlerin kullanim émrii doldugu andaki biitiin bilesenler
ve igerdigi sarf malzemeler elektronik atik (e-atik) olarak tanimlanmaktadir [1].

E-atiklarin %3,1’lik bir kismini baskili devre kartlar1 (BDK) olusturmaktadir.
Yazilim ve donanim arasinda baglanti saglayan Baskili devre kartlari, neredeyse
tiim elektronik sistemlerde bulunur. Bakir film katmanlart ile kaplanmig epoksi
recine ve cam elyaftan yapilmis ince bir levha olup iizerinde direng, rdle, kapasi-
tor, transistor, 151 emici, yonga hatlar1 ve iglemciler gibi yapisinda bir¢ok elektro-
nik bileseni barindirir. Attk BDKlar tipik olarak yaklasik % 28 metal, % 23 plas-
tik ve % 49 seramik malzemeler icermekte olup bu icerik, kullanim amac1 ve yeri
dogrultusunda degisiklik gosterebilmektedir. Metal bilesimi agisindan en yiiksek
icerik devrede kullanilan bakir (Cu), ardindan lehimleme ve kursun ¢ergevelerde
kullanilan demir (Fe), aliminyum (Al), kalay (Sn) ve kursun (Pb) bulunmakta-
dir. Degerli metal bilesimi agisindan altin (Au), giimiis (Ag)ve paladyum (Pd)
yiiksek iletkenlikleri ve kimyasal stabiliteleri nedeniyle temas malzemesi ola-
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rak ve ya kaplama katmanlar1 olarak bulunurlar. BDK’larda agirlikca %18,448
bakir (Cu), %0,156 giimiis (Ag), %0,039 altin (Au) ve %0,009 paladyum (Pd)
bulunmaktadir. Ayn1t miktarda BDK ve altin cevheri karsilagtirildiginda, cevher-
den geri kazanilacak altin miktar1 3-5 g/ton arasinda degisirken baskili devre
kartlarinda bu oran 20 ile 100 kat daha fazla oldugu bilinmektedir. Baskili devre
kartlarinda (BDK) degerli metal igeriginin cevherlere gore daha zengin olmasi,
BDK’larin geri doniisiimiinii ¢evresel ve ekonomik agidan dnemli hale getir-
mektedir. Atik BDK’lardaki bu degerli metallerin varligi geri doniistimii zorunlu
hale getirmistir [2].

Metalleri takiben, E-atik geri doniisiimiinde plastikler en biiyiikk potansiyel
degere sahiptir. Bununla birlikte, toplanan E-atiktaki plastiklerin sadece yakla-
s1k% 25’1 geri doniistiiriilmektedir. Toplam elektronik atiklarin %20°sini olus-
turan plastiklerin; %35 ‘i alev geciktirici plastikler, %15’ i ise alev geciktirici
olmayan plastikler olusturur[3]. Farkli tip miihendislik plastiklerinden olusan bu
atiklarin bileseninde; akrilonitril biitadien(ABS), yliksek yogunluklu polistiren(-
HIPS), polietilen(PE), polipropilen(PP), polistiren(PS) olmak iizere ¢esitli po-
limer tiplerine sahip plastikleri barmndirir. Yiiksek yogunluklu polistiren(HIPS)
ve akrilonitril biitadien stiren(ABS) e- plastiklerin %55’nde bulunmaktadir [4].
Her biri farkli 6zelliklere ve toksikolojik davranislara sahip olan bromlu alev
geciktiriciler plastigin yangina dayanikliligini artirmak i¢in yaygin olarak kulla-
nilmaktadir. Yilda 200.000 ton iiretime sahip olan bu malzemeler ¢evre ve insan
sagligr acisindan olumsuz etkileri vardir [5].

Elektronik atiklarda bulunan bromlu alev geciktirici (BFR) malzemeler geri
doniisiim i¢in ana engel olsa bile, temiz yakit {iretimi i¢in e-plastiklerin geri do-

niistiiriilmesinde piroliz ¢evre dostu bir yontem olarak karsimiza ¢ikmaktadir [6].

Piroliz, baskili devre kart1 (BDK) atiklariin geri dontisiimii i¢in alternatif
bir yontem olarak diisiiniilebilir, ¢iinkii piroliz, tiim {iriinlerin potansiyel olarak
bir sekilde veya bagka bir sekilde geri kazanilabilmesi ve tekrar kullanilabilmesi

avantajina sahiptir [7].

Bu ¢alismada, temin edilen BDK atiklar1, oncelikle ¢eneli kircida kirildiktan
sonra +1,18 mm, -180 um /+1,18 mm, -90/+180um ve -63/+90 um olmak tizere
4 farkli partikiil boyutlu fraksiyonlara ayrilarak elek analiz gerceklestirilmistir.
Her bir fraksiyonun piroliz islemi esnasinda davranigini belirlemek amaciyla azot
gazi altinda oda sicakligindan 800°C’ye kadar 20 °C/dk 1sitma hiz1 ile termog-
ravimetrik analizleri gerceklestirilmistir. Analiz sonuglari degerlendirildiginde
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BDK atiklarmnin termal ayrismas1 dort asamada gergeklesmistir. Ikinci asamada,
en yiiksek kiitle kaybinin gergeklesmesi nedeniyle ana piroliz agamasi olarak
belirlenmistir. ikinci asamanin son sicakligina (374-388 © C) ulasildiginda, -180
pum /41,18 mm fraksiyon aralig1 hammadde olarak belirlenmis ve ortalama kiitle
kayb1 % 22,5 olmustur.

Bu ¢alismay1, FBA-2021-4087 numarali proje ile destekleyen Bilimsel Arag-

tirma Proje Kuruluna tesekkiirlerimi sunarim.
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Gorme Engelli Bireyler icin Akilli Kentlere Uyumlu
Sehir Tasariminin Yapilmasi ve Bu Tasarima Uygun
Elektronik Cihazin Gelistirilip Prototipinin Uretilmesi

ERSIN ERTURK
Istanbul Universitesi-Cerrahpasa

FATIH UCAR
[stanbul Teknik Universitesi

ILHAMI OSMAN KARAKURT
Istanbul Teknik Universitesi

OZET

Bu calismada gérme engelli bireylerin ulasim sorunlarina ¢oziim getirecek
bir elektronik cihazin prototipinin iiretilmesi amaglanmistir. Giiniimiizde gérme
engelli bireylerin toplu kullanim alanlarinda daha rahat hareket edebilmelerini
saglamak amaciyla kabartmali hissedilebilir yiizey kaplamalar1 kullanilmaktadir.
Bu kabartmal1 yiizeyler takip edilerek giivenli bir yolculuk yapilmaya caligil-
maktadir. Ancak bu yontemin uygulanmasi i¢in ciddi harcamalarin yapilmasi

gerekmekte olup uygulandigi durumlarda ise tam verimlilik saglanamamaktadir.

Caligsma; cihaz tasarimi, mobil uygulama ve cihazin maksimum verimle ca-
lisabilecegi ideal sehir tasarimi olmak tizere ii¢ alt alana ayrilmistir. Tasarlanmig
olan elektronik cihazda temel olarak renk sensori, elektronik kart okuyucu ve is-
lemci bulunmaktadir. Ek olarak sistem i¢in gelistirilen mobil uygulama ile akil-
I1 telefonlar da sisteme entegre edilebilmektedir. Cihazda kullanilan elektronik
devre elemanlarimi tek bir devre iizerinde bir araya getirebilmek i¢in elektronik
kart tasarimi yapilmistir. Ardindan gerekli kodlar yazilarak islemciye yliklenmis
ve sistem basarili bir sekilde ¢aligtirilmistir.

Gelinen noktada cihaz ile sar1 ¢izgi takibi yapilabilmektedir. Cihazin {izerin-
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de yer alan renk sensorii sar1 rengi algiladiginda sistem herhangi bir tepki ver-
memekte, sar1 bolgenin digina ¢ikildiginda ise devrede yer alan titresim motoru
aktif hale gelmektedir. Boylece gorme engelli birey takip etmesi gereken yolun
disina ¢iktiginda titresimlerle uyarilmaktadir. Gorme engelli birey yol ayrimla-
rina, kap1 onlerine, merdiven girislerine vb. alanlara gelindiginde bu noktalarda
bulunan elektronik kartlar RFID kart okuyucu ile okunabilmektedir. Cihaz RFID
kart1 okuduktan sonra sistemdeki ses dosyas1 aktif hale gelmektedir. Boylece
sistem gérme engelli bireyi yolculuguna giivenli bir sekilde devam edebilmesi
icin sesli olarak yonlendirmektedir. Gelinen noktada sistem kabartma zemin uy-
gulamasindaki eksikliklerin tamamim gidermekte ve kabartmali yilizey uygula-
masini islevsel hale getirmektedir.

Sag Yo
“Kartal®

Lol Yém
“Kadhikiy”™

Sekil 1: Sistemin Temsili Cizimi

Y ITE

1D KART UYART ZEMINE |

SAG YON KADIKGY YONU
SOL YON KARTAL YONU

SAG TARAF DANISMA —

Sekil 2: Metro Istasyonu Kullanim Ornegi
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AKkilh Fabrika Tasarmm Icin Yol Haritas1 Olusturma ve
Strateji Onceliklendirme I¢in Bir Karar Modeli Ornegi

OVUNC GUVERCIN
[HSAN KAYA
Yildiz Teknik Universitesi

OZET

2011°de hayatimiza giren Endiistri 4.0 paradigmasinin ¢evresinde pek ¢ok
yeni alt kavram ve uygulama olusmustur. Uretimde rekabetgilik, siirdiiriilebi-
lirlik, miisteri odaklilik, esneklik ve siireclerin dijitallesmesi hedefleriyle bir-
likte geleneksel merkezi fabrika anlayisimin yerini akilli fabrikalarin alacagi
ongoriilmektedir. Bu nedenle Endiistri 4.0 ¢aginin en 6nemli sac ayaklarindan
birini liretim tesislerinin dijital evrimiyle birlikte ortaya c¢ikan akilli fabrikalar
olusturacaktir. Bir akilli fabrika tasarim veya doniisiim siirecinin basarili ola-
bilmesi, etkin karar verme sistemleriyle olusturulmus stratejik oncelikleri ve
yol haritalar1 belirlemeyi zorunlu kilmaktadir. Zira bu dontisiimiin gereklilik-
lerinin, adimlarinin, zorluklarinin, asamalarinin dogru bir tespitinin yapilama-
mast sirketlerin siirdiiriilebilir bir dontisiimii gerceklestirmesinin oniindeki en
onemli engellerden biridir. Bu zorlugun iistesinden gelebilmek i¢in kuruluslarin
mevcut teknolojisi ve hedefleri temel alinarak kriterlerin dnem derecesine gore
akilli fabrika tasariminda bir ger¢eve olusturulmalidir. Literatiirde Endiistri 4.0
ve onemli bir unsuru olan akilli fabrika kavramiyla ilgili bir¢ok calisma ele alin-
mis olmasina ragmen, bu ¢alismalar daha ¢ok kavramsal ve teknolojik altyapi-
lara yonelik olarak 6n plana ¢ikmaktadir. Literatiirde, akilli fabrika tasarimi igin
stratejileri onceliklendirerek yol haritasi olusturmay1 amaclayan ¢aligmalar agi-
sindan 6nemli bir eksiklik bulunmaktadir. Bu ¢alismadaki en temel amag akilli
fabrika tasarimi igin genel bir ¢erceve olusturulmasina katki vererek bu sayede

belirlenen strateji dnceliklerine gdre bir yol haritas1 olusturmaktir. Bu amaci ger-
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¢eklestirebilmek i¢in pisagor bulanik kiime yaklasimi ¢cer¢evesinde DEMATEL,
ANP, TOPSIS esasl1 bir ¢ok kriterli karar verme metodolojisi bu ¢alisma kapsa-
minda ele alinmaktadir. Cok kriterli karar verme tekniklerinin kullanilarak akill
fabrika tasarimi i¢in kriterlerin 6nem agirliginin belirlenmesinde karar vericilere
problemin karmasikligina uygun, insan katilimi ve yargilarini igeren genis bir
metodoloji ¢ergevesi sunulmasi amaglanmigstir. Calismanin belirsizlik kosulla-
rindaki hassasiyetini arttirmak i¢in ise pisagor bulanik mantik kullanilmistir.
Onerilen bulanik CKKV metodolojisi ile akilli fabrikalar igin strateji dncelik-
lendirme ¢aligmalarinin basaril bir sekilde degerlendirilecegi ongoriilmektedir.

ANAHTAR KELIMELER: Akilli Fabrika, Endiistri 4.0, Stratejik Oncelik-
lendirme, Pisagor Bulanik Mantik, Cok Kriterli Karar Verme
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Elektrik Miihendisligi:
Klasik ve Elektronik Gii¢ Transformatorlerinin Yenilenebilir Enerji
Sistemlerinde Karsilastirilmasi

TOLONAY DEMIR
NIHAN ALTINTAS
Yildiz Teknik Universitesi

OZET

Transformatorler enerjinin iletimi, dagitimi gibi bir¢ok alanda kullanil-
maktadir. Son yillarda gelistirilen elektronik gii¢ transformatorlerinin yiiksek
frekanslarda calisabilme 6zelliklerinden dolay: klasik gii¢ transformatorlerine
oranla boyutlar1 ve hacimleri daha kiigliktiir. Bu ¢alismada yenilenebilir enerji
sistemlerinde kullanilan bir elektronik gii¢ transformatdriiniin Matlab Simulink
programi yardimiyla simiilasyonu gerceklestirilmistir. Simiilasyondan elde edilen

sonuglar sayesinde klasik ve elektronik gii¢ transformatorleri karsilastiritimistir.

ANAHTAR KELIMELER: Elektronik Gii¢ Transformatorii, Gii¢c Transfor-
matori, Yenilenebilir Enerji
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ABSTRACT

Transformers are used in many areas such as the transmission and distribution
of energy. Recently emerged electronic power transformers have smaller dimen-
sions and volumes, unlike conventional transformers, due to their operation at
high frequencies. In this study, an electronic power transformer used in renew-
able energy systems was simulated with the help of Matlab Simulink program.

Thanks to the results obtained from the simulation, classical and electronic

power transformers were compared.

KEYWORDS: Electronic Power Transformer, Power Transformer, Renew-

able Energy
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Siirdiiriilebilir Rekabet Ortaminda E-Ticaret Uygulamalar icin
Kargo Sirketi Seciminin AHP ve TOPSIS Yéntemleriyle Degerlendirilmesi

I. EREN AYDIN
F. SEYMA YUKSEL
Z. FIGEN ANTMEN

Cukurova Universitesi

OZET

Elektronik ticaret ya da kisaca e-ticaret internet kullaniminin yayginlas-
mastyla ortaya cikan, ticaretin elektronik ortamda gerceklestirilmesi kavrami-
dir. E-ticaret {irlin veya hizmetlerin iiretim, satig-pazarlama, garanti, dagitim
ve 0deme iglemlerinin bilgisayar aglar1 yardimiyla yapilmasidir. Bir¢ok firma
stirdiiriilebilir rekabet ortamina uyum saglamak icin kendilerini farkli kilacak
faaliyetlere yonelmeye baslamistir. Farkli kilacak faaliyetler arasinda e-ticaret
uygulamalari dikkat ¢ekmektedir. E-ticaret pazar aragtirmasi, siparis ve 6deme,
teslimat olmak tizere 3 adimdan olugmaktadir. Miisterilerin teslimat1 gergceklesen
iirlinli veya iiriinleri kontrol edip, onay vermesiyle satig sonu¢lanir. Miisteriler
i¢in e-ticaret uygulamalari, aligveriste zamandan tasarruf saglasa da belirsizlikle-
1i oldukga fazladir. Misteriler geleneksel ticarette iiriinii kontrol edip alma avan-
tajina sahipken, e-ticaret uygulamalarinda iiriin kontroliiniin teslimatta olmasi
dezavantajdir. Saticilar teslimat i¢in kendilerine ait {irlin dagitim uygulamalari
maliyeti artiracaktir, Bu nedenle kargo sirketleri e-ticaret uygulamalarinin lo-
jistik hizmet saglayicilaridir. E- ticarette {iriin teslimati ¢ogu satici igin kargo
sirketleri araciligiyla saglanmaktadir. Bu durumda saticinin sagladigi garantinin
en Oonemli uygulayicisi kargo sirketleri olmaktadir. S6z konusu doniisen yeni
aligveris modelinde en uygun kargo sirketi se¢imi 6nemli bir problemdir. Se¢cim
yaparken birden fazla kriteri gz 6niinde bulundurmak uygun karar1 vermeye
yardime1 olacaktir. Caligmamizda kargo sirketi se¢cim probleminin Cok Kriterli
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Karar Verme (CKKYV) yontemleriyle kiyaslanmas1 ve birbirlerine olan istiinliik-
lerinin ortaya koyulmasi hedeflenmistir. Calismamizin plani su sekildedir. Kargo
sirketi se¢im kriterlerini olusturmak i¢in anket ¢alismasi uygulanmais, elde edi-
len veriler yorumlanarak kriterler olusturulmustur. Olusturulan 4 ana kriter ve 9
alt kriter AHP yontemiyle agirliklandirilip, alternatif firmalar arasindan se¢im
yapabilmek i¢in TOPSIS yontemi uygulanarak en iyi alternatifi bulmak amag-
lanmistir. Calisma sonucunda CKKV yontemleriyle kargo sirketleri siralanmig
ve belirledigimiz kriterlere gore birbirlerine Ustiinliikleri ortaya konmaya caligil-
mistir. Bu ¢aligsmayla siirdiiriilebilir rekabet ortamlarinda firmalarin tercihi olan
e-ticaret uygulamalariin lojistik hizmet kisminda farkli bir bakis acis1 kazandi-
rilarak miisterilerin géziinden nasil goriindiiklerine dair izlenimlerin incelenmesi

saglanmigtir.

ANAHTAR KELIMELER: E-Ticaret, AHP, TOPSIS
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Elektrikli Ara¢ Otoparklarina Entegre Rayli Sistem Hatlarinin
Elektrifikasyon Sistemlerinin Analizi

FURKAN KARAKUS
OZAN ERDINC
Yildiz Teknik Universitesi

OZET

Diinyadaki teknolojik gelismeler, ¢cevresel kaygilar ve enerji alanindaki jeo-
politik hususlar nedeniyle son yillarda elektrikli araglarin kullanimina yonelik
bir¢ok gelisme s6z konusu olmustur. Elektrikli araglarin daha da yayginlasmasi
acisindan en dnemli problemlerden biri de ilgili araglarin sarj gereksinimleri-
nin ve farkl elektriksel talep karakteristiklerinin gii¢ sistemine olasi etkilerinin
bertaraf edilmesi ve yiiksek gii¢ taleplerinin mevcut enerji altyapisi ile karsilan-
masidir. Ote yandan, rayh sistemler tabanl toplu ulasim imkanlarmin yaygin-
lasmasi 6zellikle trafik yogunlugu olan biiyiilk metropoller i¢in kaginilmaz bir
durumdur. Kent i¢i toplu tasimada cer giicii beslemeli rayli sistemlerin kullanimi
yiliksek verimli, hizli ve etkin ulasim olanagi saglamasindan dolay1r hizli bir
sekilde artmaktadir.

Elektrikli arag otoparklarinin metropollerde ihtiya¢ duyacagi yiiksek enerji
talebinin kargilanmasimin mevcut elektrik altyapisiyla miimkiin olmadigi bilin-
en bir durum olmakla birlikte bu konuda literatiirde bir¢ok ¢alisma yapilmstir.
Rayli sistem elektrifikasyon sisteminde bulunan altyapinin elektrikli ara¢ sarj
otoparkalrinda kullanilarak enerji talebinin karsilanmasi bu c¢alismada ince-
lenmistir.Rayli ulasim sistemleri ile “park et-devam et” stratejisi ile isletilen
elektrikli ara¢ toplu parklanma bdolgelerinin entegrasyonu diisiiniilerek 6nerilen
konsept tasarimda ortaya ¢ikan elektriksel problemler kutu. Rayli sistemlerde
bulunan spesifik elektriksel ekipmanlar ve dinamik yiik profilinden dolay1 rayl

96



INARS

@CO“"NGRESS / INARS Congress 2021Abstracts

sistem elektrifikasyon modelleme calismalar1 geleneksel elektrik dagitim sistemi
modelleme ¢alismalarina gore farklilik arz etmektedir. Bu yayinda, rayli sistem
elektrifikasyon sistemi elektrikli ara¢ parklanma bdlgelerini entegre ¢alisacak bir
sekilde bilgisayar yazilimi1 programi {izerinde modellenmistir. Rayli sistemler
elektrifikasyon sistemleri hakkinda bilgiler verilerek cer giicli beslemeli rayl
sistemlerin bilgisayar yazilim programinda modellenmesi sirasinda izlenen met-
odoloji anlatilmis ve isletmede olan bir rayli sistem hattinin orta gerilim elektri-
fikasyon sisteminin ETAP programinda modellenmesi yapilarak besleme sena-

ryolarimin analizi yapilmustir.

Rayli sistem elektrifikasyon sistemi cer giiclinli tedarik eden transformator
merkezleri, istasyon transformatorleri, katener sistemleri ve araglardan olugmak-
tadir. Transformatdr merkezi gli¢ talebi tren anma giiciine, yiikiine, tren sefer
sikligina, bu merkezden beslenen ray sayisina vs. gibi faktorlere bagli olarak
degismektedir. Rayli sistemlerde transformatdr merkezleri dizayn edilmeden
once DC simiilasyon yapilarak transformator merkezi konumlar1 belirlenir. DC
simiilasyon yapim asamasinda kotii durum senaryosu olarak hatta goére bir trans-
formator merkezinde bulunan cer transformatorlerinden birisinin kaybedilmesi
yada komsu bir veya iki transformatér merkezinin tamaminin kayip edilmesi
durumlar1 belirlenerek transformator merkezi dizayni yapilmaktadir.Kesintisiz
enerji stirekliligini saglamak amaciyla yapilan bu yedeklemeler sebebiyle nom-

inal isletme esnasinda yliksek oranda atil giic bulunmaktadir.

ETAP programinda isletmede olan M1 Metro hattinin 19 tranformator
merkezinden olusan elektrifikasyon sistemi modellenmistir. Elektrikli ara¢ oto-
parklar rayl sistem eelektrifikasyon sistemine entegre olacak sekilde modelle-
nerek yiik tahminleri yapilmistir. Bilgisayar yazilimi programinda rayli ssitem
elektrifikasyon sisteminin kotii durum senaryolart modellenerek tim elektri-
fikasyon altyapisinin ( transformatdr, 34500 V orta gerilim kablo,orta gerilim
bara) enerji parametreleri incelenmistir. Rayl sistemde EN50163 numaral
standard gore saglanmasi gereken gerilim seviyeleri incelenerek onerilerde bu-
lunulmustur. Yapilan ¢alisma ile isletmede olan bir rayli sistm hattinin gergek
parameter degerleriyle model kurularak elektirkli ara¢ otoparklarini diislinerek

simiilasyonlar gerceklestirilip sonuglar1 paylasilmistir.
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Iskenderun Korfezinde Yetigen Alglerin
Biyokiitle Ozelliklerinin Arastirilmasi

Investigation of Biomass Properties of Alges,
Growing Iskenderun Bay

RABIA AYDEMIR
TOLGA DEPCI
Iskenderun Teknik Universitesi

OZET

Sanayilesmedeki gelisim ve Diinya niifusunun artmasiyla beraber enerji tale-
bindeki artis devam etmektedir. Artan enerji talebini kargilamak i¢in birgok aras-
tirmaci alternatif kaynaklara yonelmistir. Diinyada niifus artigiyla dogru orantil
olarak enerji tiiketiminde de yaklagik olarak %1 oraninda artig yasanmaktadir.
Fosil yakitlar yerine biyoyakit tercih edilmesinin nedenleri; ¢cevre dostu olma-
s1, siirdiiriilebilir olmasi, yenilenebilirligidir. Biyoyakitlar farkli biyokiitlelerden
iiretilen s1v1 yakitlar olarak tanimlanir. Bunlar tarim, orman ftriinleri ve biyolo-
jik olarak parcalanabilen kismi endiistriyel atiklardir. Denizlerin énemli canli
kaynaklarindan biri alglerdir. Algler primer iiretici canlilar grubunda olup besin
zincirinin 6nemli bir pargasidir. Alglerin en 6nemli bileseni sudur bundan dolay1
atik su aritimda 6nemli dl¢lide yol oynar. Atik sular aritmadaki rolii sayesinde
hem kirli sularin temizligi hemde biyokiitle olarak kullanilmasi planlanan alg-
lerin yetistirilmesi de saglanmaktadir. Algler bir¢ok sektoérde kullanilmaktadir
bunlar kozmetik, gida, eczacilik, endiistri ve tip dallaridir. Buzla kapli alanlarda,
70°C veya daha yiiksek sicakliktaki kaynak sularinda, ¢ok tuzlu su ortamlarinda,
disiik 151k yogunlugu ve yiiksek basing altindaki g6l ve deniz ortamlarinda ki-
saca fotosentez yapmak icin 1s1k bulabildikleri her yerde yasayabilirler. Toplam
221 alg tiirii ticari anlamda 35 iilkede enerji, biyoteknoloji, gida, sanayi, kimya,
eczacilik, tip gibi bir¢cok alanda farkli amaglarla kullanilmaktadir. Alglerin ka-
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rakteristik yapisin1 6grenmenin yollarindan biri de piroliz islemidir. Piroliz; las-
tik, plastik, kodmiir ve biyokiitle vb. atik tiirlerini yiiksek enerjisel verimle birlikte
beslenmesini saglayan ¢ok yonlii bir sistemdir. Piroliz enerji tiretimi i¢in etkili ve
stirdiirtilebilir bir teknolojidir. Piroliz sonucu karbonsiyahi, pirolitik yag ve gaz
iriin ortaya ¢ikar. Karbonsiyahi gelistirilmis karbon formuyla katalizor olarak ya
da lastik tiretiminde kullanilabilir. Gaz ise ¢evrimin elektrik enerjisi i¢in kulla-
nilabilir bunlarin yani sira pirolitik yag c¢ikan iirlinler arasinda verimi en yiiksek
olan ve biyoyakit i¢in kullanilmasi planlanan {iriindiir. Yapilan ¢aligma sonucu
deneyserde kullanilan alg tiiriiniin (Chaetomorpha Linum) biyoyakit verimliligi
arastirilmistir.

ANANTAR KELIMELER: Alg, Yosun, Biyoyakit, Enerji, Chactomorpha
Linum
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Denizyolu Tasimacihginda Diisiik Kiikiirtlii Yakit Uygulamasinin
Stratejik Onemi ve Tiirkiye’ye Yansimasi

MURAT KORCAK
ALI RIZA DAL
Ulastirma ve Altyap1 Bakanlig1, Ankara,

OZET

Uluslararas1 Denizcilik Orgiitii (IMO) tarafindan belirlenen gemilerde diisiik
kiikiirtlii yakit kullanim1 uygulamasi 01 Ocak 2020 tarihi itibariyle kiiresel ola-
rak uygulanmaya baglanmistir. Insan saglhig1 ve ¢evrenin korunmasi bakimimdan
biiylik 6neme sahip bu uygulamanin hayat bulmasi denizcilik sektoriinde koklii
degisikliklere yol agmistir. Gemi yakiti (bunker) pazarindaki degisiklikler, gemi
makinelerindeki revizyon ihtiyaci, yeni ortaya ¢ikan gemi denetimi gereklilik-
leri ve gemilere takilmasi gereken yeni cihazlarin pazara ¢ikmasi gibi bircok
farkli konuda kiiresel firsatlar ortaya ¢ikmistir. Bu calismada ortaya ¢ikan yeni
uygulamalarin olusturdugu stratejik gelismeler ve bu gelismelerin Tiirkiye’ye
olan yansimalar1 incelenmektedir. Tiirkiye’nin denizci ililke olma hedefi dogrul-
tusunda diistik kiikiirtlii yakit uygulamasinin etkileri dogrultusunda 6neriler su-

nulmaktadir.

ANAHTAR KELIMELER: Gemi kaynakli emisyon, diisiik kiikiirt, gemi

yakitlari, emisyon salinimi, emisyon kontrol alani
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Strategic Importance and Reflection to Turkey of

Low Sulphur Fuel Applications in Maritime Transport

ABSTRACT

The low sulphur fuel implementation defined by the International Maritime
Organization (IMO) for ships has started on 01 January 2020 globally. This im-
plementation which has great importance for human health and environment
protection would have significant changes in the maritime sector. Low sulphur
fuel implementation would have global challenges like changes in bunker mar-
ket, revision needs on ship engines, new regulations on ship inspection and new
equipment that appeared in the market which is needed to be installed to the
ships. This study evaluates the strategic developments and the effects of the low
sulphur fuel implementation to Turkey. Also, some suggestions are put forward
in the light of the Turkish aim as being a maritime nation.

KEYWORDS: Ship Sourced emission, low sulphur, ships fuel, emission,
emission control area
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Mevcut Betonarme Bir Binanin Yeni ve

Eski Deprem Yonetmeliklerine Gore Karsilastirmal Yapisal Analizi

ISIL SANRI KARAPINAR
Maltepe Universitesi, insaat Miihendisligi

OZET

Ozellikle deprem kusaginda bulunan iilkelerde, deprem riskinin azaltilmasinda
giincel bina yonetmeliklerinin benimsenip uygulanmasinin hayati 6nem tasidigi
bir gercektir. S6z konusu yonetmeliklerde deprem riskini sinirlandirmak igin
belirtilen sismik hiikiimler, afet bolgelerindeki yapilarin tasarimina, yapimina ve
giiclendirilmesine iligkin mevcut en iyi kilavuzu temsil etmektedir. Dolayisiyla,
bu yonetmeliklerin gelistirilmesi ve uygulanmasi sonucu deprem riskinin
azaltilmasinin, siirdiiriilebilir afet yonetim stratejilerine ve siirdiiriilebilir
kalkinmaya dogrudan etkisi bulunmaktadir. Deprem riskine karsi minimum
koruma seviyesi saglayan bu yonetmeliklerin degisen teknolojilere paralel olarak
belirli zaman araliklarinda yenilenerek giincel tutulmasi 6nemlidir. Bu ¢cergevede,
iilkemizde, 2007 tarihli Deprem Bolgelerinde Yapilacak Binalar Hakkinda
Yonetmelik (DBYBHY-2007), c¢ok genis kapsamli c¢alismalar sonucunda
giincellenerek, 2018 yilinda Tiirkiye Bina Deprem Yonetmeligi (TBDY 2018)
olarak uygulanmak tizere kabul edilmistir. TBDY 2018, hem deprem yiiklerinin
hesabinda hem de tasarim asamasinda kullanilacak hesap yaklagimiyla
DBYBHY-2007’e gore onemli degisiklikler icermektedir. Bu degisikliklerin
yani sira, yeni yoOnetmelige, yiiksek binalar, yalitimli binalar, Oniiretimli
betonarme yapilar, hafif ¢elik yapilar, ahsap yapilar ve 6zel zemin kosullari i¢in
hesap oOnerileri i¢eren boliimler eklenmistir. Buna bagli olarak, bu ¢alismanin ilk
boliimiinde, deprem yiiklerinin hesabindaki degisikliklerin 6nemini vurgulamak
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icin her iki yonetmeligin ilgili bolimleri irdelenip, karsilagtirilmistir. Calismanin
son boliimiinde ise, hem yeni hem de eski yonetmelik esas alinarak, Istanbul’da
bulunan 6 katli betonarme bir yapinin Esdeger Deprem Yiikii hesabi ile deprem
etkisi altinda analizi gerceklestirilmistir. Elde edilen analiz sonuglarina gore bina
periyotlari, tepe deplasmani, goreli kat 6telemeleri ve taban kesme kuvvetleri
karsilastirilip, tartigilmastir.

ANAHTAR KELIMELER: DBYBHY-2007, TBDY-2018, Deprem, Siirdii-
riilebilir Afet Yonetimi, Betonarme Bina; Esdeger Deprem YTikii
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Siirdiiriilebilir Cevre Yaklasimlarinda Radyasyon Giivenligi:
Agir Beton

KENAN TOKLU
Tekirdag Namik Kemal Universitesi,

OZET

Radyasyon, ¢evre ve insan saglig1 acisindan zararli bir enerji ¢esididir. Rady-
asyon 1ginlari tip ve enerji gibi farkli alanlarda faydali bir sekilde kullanilmak-
tadir. Fakat, radyasyon 1sinlarinin bu faydalarm yaninda insan saglig1 ve ¢evre
acisindan zararlar1 da ortaya c¢ikmistir. Bundan dolayi, radyasyondan korun-
mak icin ti¢ ana kriter olan zirh, zaman ve mesafe kurallar1 olusturulmustur. Bu
calismada, radyasyondan korunmak i¢in zirh veya kalkan olarak kullanilan agir
beton hakkinda literatiir ¢calismasi yapilmstir. Ozellikle agir beton iiretiminde
kullanilan atik malzemelerle ilgili ¢alismalarin tizerinde durulmustur. Sonug
olarak, agir beton radyasyondan korunmak igin en iyi zirhlama y&ntemlerden
birisi olup bu betonu ¢evre dostu beton yapmak i¢in iiretiminde bir ¢ok atik mal-

zeme kullanilmis ve olumlu sonuglar alinmistir.

ANAHTAR KELIMELER: Radyasyon, Agir Beton, Barit, Yiiksek Firm
Ciirufu, Gama Isimi
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Radiation Safety in Sustainable Environmental Approaches:
Heavy Concrete

ABSTRACT

Radiation, which is a harmful type of energy in terms of environment and
human health, threatens human health and the environment even more with the
developments in technology. Radiation rays have been beneficially used in dif-
ferent fields such as medicine and energy. However, besides these benefits, the
harmful effects of radiation rays on human health and the environment have
also emerged. Therefore, shielding, time and distance rules which are three main
criteria for protection from radiation have been established. In this study, a large
literature research has been done on heavy concrete used as shielding for pro-
tection from radiation. Especially, studies on waste materials used in heavy con-
crete production have been concentrated. As a result, heavy concrete is one of
the best shielding methods to protect from radiation, and many waste materials
have been used in its production to make this concrete environmentally friendly
concrete and positive results have been obtained.

KEYWORDS: Radiation, Heavy Concrete, Barite, Blast Furnace Slag,
Gamma Ray.
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Antalya Alanya Sahili Topraklarinda Dogal ve Yapay Radyoniiklit
Diizeylerinin Degerlendirilmesi

KEVSER HISIROGLU AYAR
Yildiz Teknik Universitesi

KUBRA BAYRAK

Akdeniz Universitesi
OZET

Bu caligmanin amaci, Antalya’nin Alanya ilgesinde bulunan dogal ve yapay
radyontiklidlerin konsantrasyonlarini arastirmaktir. Gama spektrometre analizi
kullamilarak *?°Ra, 232Th, 4°K ve '*’Cs radyoaktivite konsantrasyonlarinin be-
lirlenmesi i¢in ¢aligma alanindan toprak ornekleri toplanmistir. Toprak yiizeyi
iizerindeki otlardan temizlenerek yilizeyden yaklagik 10 cm derinlikte farkl: ista-
syonlardan ii¢ toprak 6rnegi alinmistir. Genis, diizliik, ekili olmayan ve ¢imenlik
alanlardan olugan 6rnekleme istasyonlariin insanlarin yogun ugrak yerlerini tem-
sil edecek sekilde secilmistir. Toprak numunelerindeki dogal ve yapay radyoak-
tivite konsantrasyonu (**’Ra, 23*Th, “°K, '¥7Cs) yiiksek ¢oziiniirliklii bir HPGe
dedektorii spektrometri sistemi kullanilarak belirlenmistir. HPGe dedektoriiniin
enerji kalibrasyonu yapilarak alinan numuneler gama spektrometrik yontemle
Olciilmiistiir. Toprak numuneleri polietilen kaplara konulmus ve radon-thoron
dengesinin saglanmasi i¢in numuneler kaplarda 30 giin boyunca bekletilmistir.
Bu siirecin sonunda toprak numuneleri dedektorde tek tek sayilmistir. Analiz
sonuglarma gore 226Ra, YK, 232Th ve '*7Cs icin ortalama aktivite konsantra-
syonlart sirastyla 27.3 + 14 Bq kg™!, 583 + 127 Bq kg'!, 24.4 £ 3.4 Bq kg ! ve
1.0 £ 0.8 Bq kg'1 olarak 6l¢iilmiistiir. Bu konsantrasyonlar diger background
calismalarinda belirlenen degerlerle karsilastirilmistir. Bulunan sonuglar liter-
atlirdeki diger caligmalarla ve UNSCEAR raporlar ile kiyaslandiginda her bir
radyontiklid degerinin Diinya ortalamasina yakin oldugu goriilmiistiir. Bu calis-
ma, gelecekte benzer ¢aligmalar igin veri tabani saglayacak niteliktedir.

ANAHTAR KELIMELER: Radyoniiklidler, Alanya, gama spektrometrisi
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Assessment of the Natural and Artificial Radionuclide Levels in Soils
of the Alanya Coasts of Antalya

ABSTRACT

The aim of this study is to investigate the concentrations of natural and ar-
tificial radionuclides in Alanya district of Antalya. Soil samples were collected
from the study area to determine the radioactivity concentrations of >°Ra, 2**Th,
40K and 1¥7Cs using gamma spectrometer analysis. Three soil samples were tak-
en from different stations at a depth of approximately 10 cm from the surface by
clearing the grass on the soil surface. The sampling stations consisting of large,
flat, uncultivated and grassy areas have been chosen to represent the busy fre-
quencies of people. The concentration of the natural and artificial radioactivity
(**%Ra, 2*2Th, 4°K, 137Cs) in the soil samples were determined using a high-res-
olution HPGe spectrometry system. First, the absolute efficiency calibration of
the detector was determined using standard samples. Soil samples were placed
in polyethylene containers and kept for about 1 month to stabilize radon thoron
products. Then, soil samples were counted singly at the detector. The measured
average activity concentrations for 226Ra, YK, 2*2Th and *"Cs were 27.3+ 14Bq
kg !, 583+127Bq kg !, 24.4+3.4Bq kg ! and 1.0+0.8 Bq kg ' respectively. The
137Cs (t1/2 = 30 y) concentration was seen that these concentrations were quite
comparable with the values determined in other background studies. The values
obtained in this study were compared with the values in the UNSCEAR reports
and another studies. This study will provide to database for similar studies in the
future.

KEYWORDS: Radionuclides, Alanya, gamma spectrometry
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Comparison of the Thermal Neutron Guides by
Means of Reflection Method

KEVSER HISIROGLU AYAR
Y1ldiz Technical University

MUTALIP ERGUN TURGAY
Yalova University

NURSEL SEZGIN
Van Yiiziincii Y1l University

ABSTRACT

High value Albedo (o) is a result of big scattering cross section for thermal
neutrons. We studied some hydrogenous materials in order to compare their abil-
ity due to guidance for thermal neutrons. In hence first, intensity without ma-
terials in the container which coated by Cadmium, was counted in order to get
intensity (I0). Then, different materials were kept in container and counted in-
tensities for pure-water, paraffine oil, polystyrene, pvc and alcohol consequently.
Cross sections were obtained 34.22, 78.70, 34.11, 27.46 and 64.24 cm?. Due to
directly proportional relation between cross section; albedo; intensity (I) and
reflection ratio.

Finally, it is observed that; paraffine is ideal neutron guide in order to reach

the maximum thermal flux.

KEYWORDS: Thermal Neutron, Reflection Method, Hydrogenous, Paraftf-
ine, Polystirene.
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Key Performance Indicator (KPI) Model for
Measuring Environmental Impact Performances of Subcontractors

BEFRIN NEVAL BINGOL
Sirnak University,
nevalbingol@sirnak.edu.tr

GUL POLAT
Istanbul Technical University,

polatgu@itu.edu.tr

ABSTRACT

In the construction sector, subcontracting services are widespread practices
that reduce overall cost expenses, duration, and share risks of a project. In this
context, the general contractor subdivides a project into several work packages
and selects appropriate subcontractors among alternatives to accomplish these
packages following the contract requirements. Therefore, selecting and employ-
ing the most appropriate subcontractors for each work package is vital in assur-
ing the undertaken project’s overall performance. Based on main objectives in
terms of time, cost, and quality specified in the contract, overall performance
is evaluated. Recently, new objectives are added to these primary objectives:
safety and environmental impact. Thus, general contractors should develop ro-
bust measures to evaluate environmental impact performances of subcontractor

candidates’ before employing them.

This study aims to identify the key performance indicators (KPI) that gen-
eral contractors can use to evaluate environmental impact performance of sub-
contractor candidates. The literature was revised, and 9 KPIs that may affect

evaluating subcontractors’ environmental impact performance were identified.
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A questionnaire survey was designed and delivered to large-scale Turkish con-
tractors to rate the importance level of the identified indicators during the perfor-
mance measurement of the subcontractor’ environmental impact. The reliability
and ranking analysis were conducted on the collected data. The findings of reli-
ability analysis (i.e., 0.918) indicated that the used scale is highly reliable. The
relative importance of 9 KPIs were determined based on the “Severity Index”

values, and the findings were presented in Table 1.

Table 1. Ranking analysis of the KPIs affecting environmental impact performance

of subcontractor.

No Key Performance Indicators Average Se- Overall | Importance
Rating verity | Ranking Level
Index

Environmental performance (Referring
1 to number of complaints received caused 2.950 0.590 4 M
by environmental problems of a project)

Number of prosecutions made by

- ' N 3.125 0.625 2 H-M
authorized environmental organizations

The amount of CO, emissions caused by

the energy use per year 1850 | 0.370 9 M-L

The amount of waste in tonnes removed
4 from site during the construction phase 2.075 0.415 7 M
(demolition and excavation waste)

The amount of mains water use per year

5 in m? designed into completed product 1.900 0.380 8 M-L
6 Working ~ space clearance  during 3.150 0.630 1 H-M
construction phase
Waste management performance of )
7 subcontractor 3.000 0.600 3 H-M
Experience in noise control 2.250 0.450 5 M
Impact on biodiversity during construction 2.150 0.430 6 M

Among the 9 indicators that may affect the environmental impact perfor-
mance of subcontractors, 3 of have “High to Medium”, 4 have “Medium”, and
the rest (i.e., 2) have “Medium to Low” importance level. In this study, the most
important KPI emerged as “Working space clearance during the construction
phase” with the highest average of 3.150. Moreover, “The amount of CO, emis-
sions caused by the energy use per year” has been identified as the least import-

ant indicator with a minimum average of 1.850.

Findings of this study indicated that respondent companies rated most of
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the identified indicators at a medium level of importance while evaluating sub-
contractor candidates’ environmental performance. This outcome seems very
reasonable considering the fact that many practitioners usually neglect the en-
vironmental impact of the construction activities. Meanwhile, the overall envi-
ronmental affect performance of a project has been recently accepted as one of
the primary vital objectives internationally; hence, the general contractor should
take into account this measurement during evaluating overall performance not
only satisfying as one of the leading project objectives but also helping control

environmental impact during the execution process.

KEYWORDS: Subcontractor, KPI, environmental performance measure-
ment, reliability & ranking analysis.
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Numerical Modal Analyses of Beam-Reinforced Plates

ADIL YUCEL
Istanbul Technical University

adil.yucel@itu.edu.tr

ABSTRACT

In this study, numerical modal analyses of steel plates reinforced with various
numbers of transverse beams were conducted. Natural frequencies and mode
shapes were obtained for each model. The same analyses were repeated for vari-
ous plate thicknesses. Finally, the correlation between the number of reinforcing
beams and natural frequencies was examined. The change in the natural fre-
quencies with respect to plate thickness was also emphasized. This study aims to
present the relationship between the change in the number of transverse beams
and the natural frequency.

The number of transverse beams varies between 3 and 10. Therefore, we
constructed 8 different plate models for a certain plate thickness. The beams
are equally spaced over the length of the plate, which is 2000 millimeters, and
the beams are 60x20 and steel. The model plate has a width of 800 millimeters.
Plate thicknesses vary between 2 and 16 millimeters (increasing by increments
of 2 millimeters). Therefore, there are 8 plate thickness values for each system.
Finally, we constructed and analyzed 64 different models. The 10-beam model

with a plate thickness of 6 millimeters is shown in Figure 1.
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Figure 1. The 10-beam model with a plate thickness of 6 millimeters

The beams are rigidly modeled, and rigid elements are applied. The plate el-
ement size is 20 millimeters. The model is meshed using a structured hexahedral
algorithm. The finite element model is shown in Figure 2. The density, modulus
of elasticity and Poisson ratio are 7850 kg/m?, 200000 MPa and 0.3, respectively.

Figure 2. The finite element model of the 10-beam model with a plate thickness of 6
millimeters

The first 4 natural frequencies of the results of the sample model analysis are
listed in Table 1.
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Table 1. Natural frequencies of the sample model

Mode No. Natural Frequency (Hz) Mode Type
1 82.73 Flexural
2 128.75 Flexural
3 136.89 Torsional
4 215.70 Torsional

The results of the 64 analyses show that the natural frequency values are
related to the number of transverse beams and the plate thickness. There is a
quadratic correlation between the number of transverse beams and the natural
frequency. The plate thickness and natural frequency are linearly correlated. The
natural frequency correlation formulas were obtained for each beam count and
plate thickness. Finally, a single formula was constructed that gives the natural
frequency for a given beam count and plate thickness.

In this study, the plate width is taken as 800 mm, and the length is taken as
2000 mm. In future work, the plate width and length will be varied, and a single
formula will be constructed that considers the plate width and length.

KEYWORDS: Beam-reinforced plates, modal analyses, finite element anal-
ysis
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Pandemide Dezenfektan Kullanimi

ALI METIN GUZEL
Beta Kimya Sanayi ve Ticaret A.S.

OZET

1 Aralik 2019 tarihinde Cin’in Hubei bolgesinin baskenti Vuhan’da ortaya
¢ikan SARS-COV-2 olarak adlandirilan yeni tip viriis, kontrolsiiz bir sekil-
de yayilarak 11 Mart 2020 tarihinde kiiresel salgin ilan edilmesine sebebiyet
vermistir. Pandemi problemini kontrol altina almak adina; farkl: tip el antisep-
tikleri ve dezenfektanlarin formiilasyon ¢aligmalari gerceklestirilerek iiretilmesi

saglanmistir.

FDA 1994 yilinda %60-%90 (v/v) etil alkol kullaniminin el dezenfektanlar
icin yeterli etkinlige sahip oldugunu yapilan caligmalarda paylagmistir. Hidrojen
peroksit aktif maddesinin etkinligi yayinlanan makalelerde (w/w) %0,001-%20
olarak belirtilmistir.

Uretimini ve formiilasyon ¢alismalarmni gerceklestirmis oldugumuz dezen-
fektan tirlinleri 6zelinde oncelikli olarak sivi ve aerosol formlarinda iki tip el
dezenfektani ile yine aerosol kategorisinde farkli etkinlik ve formiil igeren yiizey
grubuna hitap eden dezenfektan {irlinlerinin son tiiketiciye sunulmasi saglan-
mistir. Yapilan ¢aligmalarda; sivi el dezenfektani formiilasyonunda aktif mad-
de olarak sadece etil alkol kullanimi gergeklestirilmistir, yardimer malzemeler
ile cilt dokusu iizerinde ¢aligmalar yapilmis ve son formiil iizerinde “’In vitro
Skin Irritation Reconstructed Human Epidermis Test Method OECD 439:2019”
metoduna gore yapilan pozitif ve negative kontrol sonuglarina gore %105.03
sonucu elde edilerek canli doku iizerinde iritasyon etkisinin olmadigi kanitlan-
mistir. Aerosol el dezenfektaninda ise bu deger %118.87 olarak sonuglanmastir.
Uriinler iizerinde yapilan calismalarda cilt dokusu iizerindeki etkinliginin bu
derecede yliksek ¢ikmasi sektorde ilk olma 6zellikleri kazanmasini saglamistir.
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Ozellikle aerosol iiriinlerin spray pattern dzelliginin kullanilarak cilt {izerinde
hedeflenen aktif madde miktarinin birakilmasi saglanarak giivenli kullanim

aralig1 saglamistir.

TS EN 14476+A1:2019-09 standardina gore sivi ve sprey irlinler kullamina
hazir seklinde uygulandiginda, Polioviriis Tipl, Adenoviriis Tip5 ve M. Noro-
viriis lizerinde etkinlikleri kanitlanmistir. Bakteri ve mantarlar izerinde sivi ve

sprey formiilasyonlarin etkinligi olumlu olarak sonuglanmistir.

Tablo 1. Sivi ve Aerosol Dezenfektan Bakteri-Mantar
Etkinligi Kanitlanmis Gruplar

Zararh Tiri Uygulama Uygulama | Uygulama
Alani Dozu Arahgi
Glnde
Staphylococeus | 4 £ 3-4ml | maks. 17
aureus kez
Ginde
Pseudomonas Gilt, EI 34ml | maks. 17
aeruginosa Koz
Glnde
Esherichia coli Cilt, El 3-4 ml maks. 17
kez
Ginde
Enterococcus Cilt, EI 34ml | maks. 17
hirae kez
. Ginde
Candida Gilt, El 34ml | maks. 17
albicans kex
A ili Gilnde
spergillius . )
B.ATCC Cilt, El 3-4 ml ma::.zﬂ

Yiizey dezenfektan gruplar igin ise; etil alkol (v/v) ve konstrasyon orani
yiiksek didesil dimetil amonyum kloriir (v/v) bilesigi kullanilarak formiilasyon
caligsmasi gerceklestirilmistir. DDAC bilesiginin bakterisit ve mantar dldiiriicti
0zelliginin yiiksek olmasi ile birlikte etil alkol gibi yaniciligimin da olmamasi
ozellikle fabrikalarda genel dezenfeksiyon islemleri i¢cin popiiler olmasini
saglamistir.

116



INARS artike

o A S AN n

CONGRESS  INARS Congress 2021Bildiri Ozetleri Kitabi/ INARS Congress 2021Abstracts ~ akaderm

—

=

Genel kullanimda sadece DDAC kimyasalinin sulu ortamda seyreltilmesi
ile tiretilmis dezenfektan tiriinlerinin kapak agildiktan sonraki bakteri,mantar ve
viriisler tizerinde etkinlik degerinin ¢ok diismesi sebebiyle etil alkol ile yiiksek
oranda girdi sagalayarak bu stirenin sektorde yer alan tiim rakiplere gore iistiin-
liik saglanmas1 hedeflenerek gergeklestirilecektir.

Dezenfektan kategorisi firma i¢in yeni bir {iriin grubu olmasina ragmen, iri-
tasyon parametresinde insan cildine uyum konusunda etkin basar1 saglanmasi
Tiirkiye pazarinda ilk olmasini saglayarak dezenfektanlarimiz Diinya genelinde
de sayili lirlin gruplar arasina girmeyi saglamistir.

ANAHTAR KELIMELER: Dezenfektan, Aerosol, iritasyon, Pandemi
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Kendini Tamir Edebilen Fenolik Recine Esash
Termoset Polimerler

AYSE EBRA TEMUR

Istanbul Universitesi-Cerrahpasa

Gokhan CAYLI
Istanbul Universitesi-Cerrahpasa

*gokhan.cayli@iuc.edu.tr

OZET

Fenolik recineler mekanik ve termal Ozellikleri oldukca iyi olan termoset
polimerlerdir. Fenolik regineler cesitli fenollerin ¢esitli aldehitlerle reaksiyona
girerek olusturduklari kondenzasyon iiriinleridir. Bu arastirmada fenolle birlikte
yenilenebilir kaynaklardan elde edilen bir aldehit olan furfural kullanilarak fenol
furfural regineleri elde edilmistir. Daha sonrasinda ise elde edilen bu fenolik re-
¢ine yine yenilenebilir kaynaklardan elde edilen epokside edilmis soya yaginin
monometil maleik asitle olan kondenzatiyla reaksiyona sokulmus ve Diels-Alder
reaksiyonu lizerinden termoset polimerik malzemeler elde edilmistir. Elde edilen
bu yeni malzeme kirildiginda ya kirilan pargalar tekrar orijinal kalibina konarak
100-140 °C arasindaki bir sicakliga ¢ikarilip 1-2 saat bekletilerek ya da kirilmis
olan pargalar kirik taraflarindan birlestirilerek 1sitict bir aparatla malzemenin ki-
rik bolgelerinden yaklasik yarim saat 1sitildiginda malzemenin kendini tamir et-
tigi gozlendi. Literatiir aragtirmasinda sentezlenen bu polimerin ilk 6rnek oldugu
goriilmektedir[1-2].

ANAHTAR KELIMELER: Epokside Soya Yagi, Fenol Furfural Reginesi,
Diels-Alder Reaksiyonu, Retro Diels-Alder Reaksiyonu

KAYNAKCA

1- G. Cayli and S. Kusefoglu, “Polymerization of Acrylated Epoxidized Soybean
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Oil with Phenol Furfural Resins via Repeated Forward and Retro Diels-Alder
Reactions,” JOURNAL OF APPLIED POLYMER SCIENCE , Vol.120, no.3,
pp.1707-1712, 2011

2- W. Jiang, G. Zhou, C. Wang, Y. Xue, C. Niu,”Synthesis and self-healing pro-
perties of composite microcapsule based on sodium alginate/melamine-phe-
nol-formaldehyde resin”, Construction and Building Materials,Vol 271,
121541, 2021
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Ambalaj Atiklarinin Su Bazh Soliisyonla Miirekkebinin Giderimi

AYSE TUGCE COKKUVVETLI
OZNUR YOLACAN

CEREN ALPASLAN GULER
Elif Plastik Ambalaj San. Tic. A.S.

OZET

Simirli enerji kaynaklart ve gevresel endiseler dogrultusunda siirdiiriilebilirlik
kavrami giin gectikge onem kazanmaktadir. Bir biitlin olarak ele alinmasi ger-
eken stirdiirtilebilirlikte, sinirli olan yenilenelemeyen enerji kaynaklarinin yer-
ine yenilebilir enerji kaynaklarinin kullanilmasi giiniimiizde birgok farkli alanda
calisma konusu haline gelmistir.

S6z konusu olan projede baskili tek kat ambalaj atiklarinin “De-inking”
adi verilen yontemle miirekkepten arindirilip ilk haline (baskisiz) getiril-
erek %100 geri doniistiiriilebilmesi amaglanmistir. Odak noktast esnek amba-
laj sektoriinde siirdiiriilebirlik yoniinde tiiketim Oncesi (post industrial waste)
ve sonrasi atiklar1 (post consumer waste) geri doniisiim 6ncesi kirpint1 halinde
miirekkebinden arindirmaktir. Bu sayede gorsel, duyusal ve mekanik degerleri
virjin polimere yakin gida, hijyen gibi spesifik iirlin gruplarinda kullanilabi-
lecek graniil eldesi hedeflenmektedir. Tiirkiye’de heniliz mevcut olmayan ¢evre
dostu, su bazli soliisyon ile ambalaj atiklarindan miirekkep giderimi yaparak
dongiisel ekonomiye hem firmamiz hem de {ilkemiz adina katkida bulunulmasi
arzulanmaktadir.

Mevcut teknoloji ile tiikketim Oncesi ve sonrast olugan atiklar pargalanarak
kirliliklerinden armdirilmasi i¢in 6nce yikama iinitesine sonrasinda ise miirek-
kep ayristirma (de-inking) reaktoriine gonderilir. Pargalanmig ambalaj atiklari
Ozgiin su bazli soliisyondan gegirilir, miirekkep giderimi saglanarak soliisyon
ve kimyasal kalmtilarin uzaklastirilmasi amaciyla tekrar yikanir. Takiben kuru-
tularak ekstrude edilmeye hazir hale getirilir. Istenilen sekilde islemeye uygun

graniil elde edilir. Sektdrel uygulamalarda ¢ogunlukla var olan fakat ¢evresel ve
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ekonomik olumsuzluklar tagiyan solvent bazli miirekkep ayristirma teknolojisi-
nin yerine bu proje sayesinde ¢evre dostu su bazli miirekkep ayristirma teknoloji
gelistirilmistir.

/

AN sne) e
Numune Karistirici Soliisyon Soliisyon Durulama  De-inking
secimi icinde icinde sonrasl
bekletme karistirma numuneler

F{ Sekil 1: Lab-Scale De-inking Proses Asamalari J—/

Yapilan ¢alismalar sonucunda farkli ¢alisma kosullarindaki ayri ayri tiim nu-

mumelerin gorsel performans degerlendirmeleri gergeklestirilerek atik kirpintilar
icin verilen gorsel puanlamaya (0-10 arasi) gore totalde %61 oraninda miirekkep
giderimi saglanabilmistir.

De-inking Gorsel Performans Degerlendirmesi

2% 3%
FRRE =10

Al

=8
=6

=0

Sekil 2: De-inking Gorsel Performans Degerlendirmesi

Farkli renk skalasindaki numunelere uygulanan islem sonucunda optimum
calisma parametreleri ve deinking performansi belirlenmistir.

Soliisyonun tekrar kullanimina dair ¢aligmalar gergeklestirilerek optimum
kosullarda soliisyonun en az 3 kez kullanimi sonucunda farkli sicakliklara ve
mirekkep pigmentlerine maruz kalan soliisyonun etkinliginin azalmadig tespit
edilmistir.
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Sekil 4: Tz sicakliginda ve pHs dederindeki farkl renk skalasindaki numunelerin de-inking soliisyonunun

Ugtincl kez kullanimi sonrasi performanslari

ANAHTAR KELIMELER: De-inking, atik, ambalaj, siirdiiriilebilirlik, su

bazli soliisyon.
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Theoretical Screening Of Biomofs For Anesthetic Xe Recovery
From Exhale Gas Mixture

GULAY AKKOSE

YELIZ GURDAL

Adana Alparslan Tiirkes Science and Technology University,
*ygurdal@atu.edu.tr

ABSTRACT

Noble gases have properties such as low chemical activity, low solubility, low
conductivity, low melting and boiling point, high stability and low flammability,
and because of these unique properties they have the potential to be used in many
engineering and clinical applications. The noble gas Xenon (Xe) has applica-
tions such as illumination, biomedical imaging, nuclear magnetic resonance. It
has been also shown that Xe can be used as an anesthetic in clinical industry,
since it is highly stable, it has low solubility in blood, low interaction with drug
molecules, and minimum side effects. One of the main factors preventing the
widespread usage of Xe in anesthesia is its relatively high market price. In order
to reduce the operation cost and motivate Xe usage in anesthesia, the process of
recycling Xe from the exhale gas mixture during anesthesia and feeding it back
into the inhalation gas mixture has been proposed. Designing highly efficient
and selective Xe recovery systems will open as well as motivate new application
areas of Xe. The main motivation of our research is to investigate the separation
performance of Xe from exhale gas mixtures using metal-organic frameworks
as adsorbents. We theoretically investigate adsorption-based separation of Xe
from exhale gas mixtures (CO2, N2, O2) using MOFs having biological linkers
(Bio-MOFs) and applying Grand Canonic Monte Carlo Simulations. Anesthetic
Xe recovery performances of a total of 11 Bio-MOFs have been identified by cal-
culating adsorption isotherms and adsorption selectivities. The Bio-MOFs under
consideration offer a wide topological feature, so a relationship can be estab-
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lished between Bio-MOFs structure and Xe recovery performance. Calculations
have been carried out at room temperature and pressures ranging from 0.1 bar
to 10 bar. The highest Xe selectivity is obtained using FIQCEN for the Xe/N2
mixture at 0.1 bar which gives Xe selectivities as 169.674, 9.5781, and 11.985
for Xe/N2(80/20), Xe/CO2(80/20) and Xe/O2(80/20) mixtures, respectively. We
obtain relatively large Xe adsorptions and adsorption selectivities for all three
binary gas mixtures of Xe with respect to the limited study available in the litera-
ture. Thus, we conclude that BioMOFs are promising adsorbent materials for Xe
separation from exhale gas mixtures motivating Xe usage in the clinical industry.

KEYWORDS: Grand Canonical Monte Carlo simulations, metal organic

frameworks, gas separation
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120Z160) for financial support. Numerical calculations in this research are
partially performed using TUBITAK ULAKBIM, High Performance and Grid
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Antioxidant Activity of lyophilized water extract of
Astragalus brachycalyx FISCHER’ aerial parts

HATICE KIZILTAS
Van Yiiziinct Y1l University

ABSTRACT

Astragalus L. (“Gavean” in the Persian language) is a perennial plant that is
about 2500-3000 years old and consists of more than 250 taxonomic parts (El-
Ghani et al., 2021). In Turkey’s flora, Astragalus L. (Fabaceae) is the richest ge-
nus with 425 taxa and 20 of them are endemic (Albayrak and Kaya, 2018). Plants
of this genus are used in science-based and folk medicine in many countries
(Berezutskii et al., 2020). Some bioactive compounds from Astragalus species
are reported to contain anticancer and immunostimulatory activities (Aslanipour
etal., 2017).

Oxidative stress has been recognized to play an important role in many dis-
eases, such as Alzheimer’s disease and type Il diabetes mellitus (Arumugam., et
al., 2019). Antioxidants delay the occurrence of degenerative diseases due to free
radical formation by reducing oxidative stress in the body. These compounds
also protect the body against metabolic damage caused by free radicals (Giilgin,
2020). Recently, interest in finding natural antioxidants has increased significant-
ly in place of synthetic antioxidants that are restricted by their carcinogenicity
(Giilgin, 2012). For this reason, the use of medicines obtained from herbs and/
or herbal-based products has increased significantly (Arumugam et al., 2019).

Hence the current study aimed to document antioxidant and radical scaveng-
ing activity of lyophilized water extracts of aerial parts of Astragalus brachycalyx
FISCHER (WEAB). For this purpose, potassium ferricyanide (Fe3+ reducing),
Fe3+-TPTZ reducing (FRAP), cupric ions (Cu2+) reducing capacity (CUPRAC)
and DPPH" and ABTS '+ scavenging activity assays had been used. In addition,
its total phenolics and flavonoids contents were determined.
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Table 1. Determination of half maximal concentrations (ICso) and
standards for radical scavenging DPPH- and ABTS""scavenging activity

Table 1. Determination of half maximal concentrations (IC50) and standards

DPPH’ scavenging ABTS"scavenging
Compounds
I1Cso* r2 ICs0* r2
Ascorbic acid | 17.325+£0.004 0.9509 7.533+0.037 0.9519
BHT 38.500 £ 0.023 0.9858 5.824 +0.011  0.9539
a-Tocopherol | 30.130 £ 0.043 0.9578 8.058 £+ 0.008 0.9606
WEAB 173.250+ 0,025 0.9550 11.177£0,002 0.9766

DPPH- scavenging activity for WEAB and standard antioxidants was deter-
mined in the following order: Ascorbic acid> a-Tocopherol > BHT > WEAB.
ABTSe+ scavenging for WEAB and standard antioxidants was determined in the
following order: BHT> Ascorbic acid> a-Tocopherol> WEAB (Table 1)

Table 2. The reducing abilities of WEAB and standard antioxidants at the concentration of 30 pg/mL.

Antioxidants Fe**Fe?* reducing CUPRAC FRAP

Az00 12 Aaso r? A 503 r?
Ascorbic acid | 1.540+£0.014 0.9998 0.496 £+0.029 0.9861 1.221+ 0,054 0.9891
BHT 1.198 £ 0.038 0.9997 1.003+0.151 0.9987 0.820+0.028 0.9908
a-Tocopherol | 0.939+0.083 0.9984 0.780+0.064 0.9938 0.700+0.023 0.9816
WEAB 0.381£0.012 0993 0.167+0.022 0.9971 0.380+0.006 0.9347

The reducing power of WEAB and positive controls were as follows: Ascor-
bic acid > BHT > a-Tocopherol> WEAB. The CUPRAC of WEAB and positive
controls were as follows: BHT > a-Tocopherol> Ascorbic acid > WEAB. The
FRAP of WEAB and standard antioxidants decreased in the following order:
Ascorbic acid> BHT> a-Tocopherol> WEAB (Table 2). According to the results
Astragalus brachycalyx FISCHER extract showed an effective antioxidant activ-
ity which close to standard antioxidants.

KEY WORDS: Astragalus brachycalyx, antioxidant, reducing power
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Kagit Ambalaj Endiistrisinin Dongiisel Ekonomideki Rolii:
Siirdiiriilebilir Tedarik Zincirleri

SALIHA KARADAYI USTA
Fenerbahge Universitesi

OZET

Dongiisel ekonomi hareketi, trilyonlarca dolarlik finansal potansiyeli bulunan,
triinlerin geri doniisiimiine ve tekrar tekrar kullanimina vurgu yapan doga dostu
yapist ile siirdiiriilebilir tedarik zincirlerinin olugsmasina ortam hazirlamaktadir.
Kiiresel anlamda is diinyas1 ve siyaset lizerinde 6nemli bir etki yaratmakta, cok
uluslu firmalar tarafindan basariyla uygulanmakta, siyasi otoriteler tarafindan
onemli yaptirimlar ile dongiisel ekonomi desteklenmektedir. Uriinleri ve kay-
naklar1 bir sistem i¢inde dolastirarak yeniden iiretmek ve eski haline getirmek,
bir baska deyisle kapali dongii i¢inde tersine akisi saglamak, dongiisel ekonomi
kapsaminda gerceklestirilen operasyonel stratejilerin baginda gelmektedir. Cevre
bilincinin yiikseldigi giiniimiiz kosullarinda kagit ambalaj tiretimi ve kullanimi
da had sathaya ulasmis, tersine akisin ve siirdiiriilebilirligin basariyla hayata
gectigi en onemli is kollarindan biri halini almistir. Dolayisiyla bu ¢alisma, kagit
ambalaj endiistrisinin dongiisel ekonomi i¢indeki konumunda etkili olan fak-
torlerin sektor yetkililerinin goriisleri 1s181inda belirlenmesini ve belirlenen bu
faktorler arasi neden-sonug iligkilerinin biligsel haritalama yoluyla modellenme-
sini amaclamaktadir. K&g1t ambalaj makinalari tireticisi Windmoller & Holscher
Tiirkiye ofisi temsilcileri ile goriismeler gergeklestirilmis, analizler i¢in uzman
goriigleri toplanmistir. Arastirma sonucunda siirdiiriilebilir tedarik zinciri yapisi
gorsel olarak modellenmis, tetikleyici konumdaki onciil faktorlerin nedensel il-
igkileri ve baglantilar1 tespit edilmistir. Calisma kagit ambalaj sektoriiniin bilis-
sel haritalar yardimiyla nasil modellenebilecegini gostermesi bakimindan katki
saglamakta, sektor yetkililerinin fikirlerini matematiksel kurallara oturtarak gor-
sellestirmesi miimkiin kilmaktadir.

ANAHTAR KELIMELER: Déngiisel ekonomi, siirdiiriilebilir tedarik zin-
cirleri, biligsel haritalar.
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Kiiresel salgin doneminde degisen siirdiiriilebilir
tedarik zinciri yonetimi uygulamalar

DAMLA SU KARADOGAN
damla.karadogan@stu.fbu.edu.tr

SALIHA KARADAYI USTA
Fenerbahge Universitesi
*saliha.usta @fbu.edu.tr

OZET

Siirdtirtilebilir tedarik zinciri (STZ) kapsaminda COVID-19 kiiresel salginina
kadarki donemde dongiisel ekonomi, yesil tedarik zinciri, tersine akis, kapali-
dongii gibi kavramlar, modeller ve uygulamalar literatiirde genis yer alirken,
pandemi doneminde STZ calismalarinin odagina tedarik zinciri risk yonetimi,
beklenmedik durum planlama, aksama ve kesinti yonetimi oturmustur. Tedarik
zincirlerinin ¢evre bilinci ile doga ve gelecek dostu bir sekilde siirdiiriilebilirligin-
den ziyade, tedarik aglarmin en az zararla “siirdiiriilebilmesi” s6z konusudur.
Dolayisiyla bu ¢alisma, c¢esitli arastirma sorular1 belirleyerek sistematik yayim
taramasi yoluyla kiiresel salgin doneminde yayinlanan STZ c¢alismalarindan an-
lamli sonuglar ¢ikarmayi1 amaglamaktadir. Doneme 6zgii STZ arastirmalarinin
kullandiklar1 yontemlerin ve bulgularin sistematik kaydi sayesinde bu zor zam-
anlarin agilmasinda faydalanilabilecek ¢6ziim dnerileri tespit edilmis, kullanila-
bilecek araglar listelenmis, drnek teskil edebilecek stratejiler ve uygulamalar
netlestirilmistir. Boylelikle hem kavramsal anlamda literatiiriin giincel seyrinin
ortaya konmasi acisindan katki saglanmis, hem de sektor yetkililerine pratikte

kullanabilecekleri ¢oziim Onerileri listelenmistir.

ANAHTAR KELIMELER: Siirdiiriilebilir tedarik zinciri, tedarik zinciri
risk yonetimi, sistematik yayin taramasi
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Nano Demir Oksitlerin Sentezi ve
Gida Kaynakh Patojenlerin Tespitinde Kullanimlari

BATUHAN BALTA
Istanbul Universitesi-Cerrahpasa

GOKHAN CAYLI*
Istanbul Universitesi-Cerrahpasa
*gokhan.cayli@iuc.edu.tr

OZET

Nano demiroksit tanecikleri tiretimi kolay ve yiizeyleri rahatlikla modifiye
edilebilecek malzemelerdir. Bu ¢aligmada nano demioksitlerin kopresipitasyon
yontemi ile sentezlenmesi ve ardindan yiizeylerinin modifikasyonu [1] ve bu
modifiye edilmis demir oksitlerin gida kaynakli patojenlerin tespitinde kullanil-
mast anlatilmigtir. Demir oksit nanotaneciklerin sentez i¢in Fe2+ ve Fe3+ iyon-
larin1 ekimolar miktarda iceren ¢ozeltiler birlestirilmis ve daha sonra ana ¢6zel-
tiye seyreltik amonya ilavesi ile demir oksit nanotanecikleri olusturulmustur.
Bu olusturulan nano taneciklerin yiizeyi eslestirme ajanlari ile kaplanip bagka
molekiillerin takilmasina imkan verir hale getirilmistir [2]. Bu modifiye edilmis
nanodemiroksitlerin gida kaynakli patojenlerin tespitinde konvansiyonel metot-

lara gore daha hassas olduklar1 gozlenmistir [3].

ANAHTAR KELIMELER: Nano demiroksit, siiper ferromagnetik demirok-
sit, biyoteknoloji, biyosensor, gida kaynakli patojenler

KAYNAKCA
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PLA Filament Atiklar I¢in
Bilgisayar Kontrollii Geri Doniisiim Sistemi Tasarimi

CENGIZ SERTKAYA
Ostim Teknik Universitesi

cengiz.sertkaya@ostimteknik.edu.tr

OZET

3D baski, glinlimiizde birgok alanda kullanilan verimli ve siirdiiriilebilir bir
teknoloji olarak kabul edilmektedir. Son yillarda 3D baskinin sagladigi, iiretim-
de performansin arttirilmasi ve maliyetleri azaltmak amaciyla dnerilen birgok te-
mel arastirma, teknolojik yenilik ve endiistriyel uygulamalarinin oldugu akade-
mik calismalar yapilmistir. Ancak 3D baski teknolojisinin avantajlarinin yaninda
olusturdugu ¢evresel etkilerin de incelenmesi bir okadar 6nemlidir. 3D baskinin
en onemli ¢evresel etkisi hig siiphesiz baski sirasindaki hatalar ve sistem sorun-
lar1 nedeniyle ortaya ¢ikan atiklardir. Bu atiklar baski hammadesi olarak kul-

lanilan filamentlerden olusur ve kdkeninde plastik malzemeden iiretilmektedir.

Filament atiklarinin geri doniisiimii i¢in 6zel tesislere ihtiya¢ duyulmaktadir.
Belediye gibi yerel kuruluslarin geri doniisiim tesislerinde sadece belirli tiirdeki,
ornegin PETE ve HDPE gibi, plastikler doniistiiriilebilirler. Ancak bu tiir tesis-

lerde heniiz filamentlerin doniistiiriilmesi miimkiin degildir.

Filamentlerde en yaygin kullanilan tiir PLA filament olarak adlandirilir. PLA
filamentler biyolojik olarak pargalanabilen yapisi nedeniyle dogada kendiligin-
den ¢oziinebilmektedir. Ancak bu c¢oziinmenin gerceklesmesi icin ¢ok kiiciik
pargalara ayrilmasi, bakteri ve mantarlar tarafindan zengin bir ortamda bekletil-
mesi gerekir. Bu kosullarda dahi PLA atiklarinin ¢dziinme siiresi nemli iklim
bolgelerinde en az bir yi1l ve kuru iklimlerde daha uzun siireler almaktadir. Belir-
tilen bu kosullar saglanamadigindan, PLA atiklar1 dogada uzun sure ¢dziinmed-
en bekleyen Onemli bir endiistriyel atik sorunu haline gelmekte yakin gelecekte
bu sorunun ¢ok daha biiyiik boyutlara ulagsacagi 6n goriilmektedir.
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Bu calisma kapsaminda amag, 3D baski teknolojisinde kullanimi yaygin
olan PLA filament atiklarinin doniistiirilerek, yeniden kullanimiin saglana-
bilmesi i¢in bilgisayar kontrollii sistem mimarisinin olusturulmasidir. Oner-
ilen mimarinin digiik maliyetli oldugu ve elde edilen sonuglara gore sistemin
PLA atik doniisiimiinde basarili oldugu gozlenmistir. Onerilen sistemin, benzer
geri doniisiim sistemlerinin gelistirilmesinde ve yayginlastirilmasinda literatiire

onemli katkilar saglayacagi diistintilmektedir.

ANAHTAR KELIMELER: 3D Bask: Teknolojisi, PLA Filament, Geri

Doniistim, Bilgisayar Kontrollii Sistem
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Computer Controlled Recycling System Design
for PLA Filament Waste

ABSTRACT

3D printing is recognized as an efficient and sustainable technology used in
many areas today. In recent years, academic studies have been carried out with
much basic research, technological innovations, and industrial applications pro-
posed by 3D printing to increase performance in production and reduce costs.
However, in addition to the advantages of 3D printing technology, it is also im-
portant to examine the environmental effects it creates. The most important en-
vironmental impact of 3D printing is the waste generated by printing errors and
system problems. These wastes consist of filaments used as printing raw materi-
als and are produced from plastic material.

Special facilities are needed for the recycling of filament wastes. Only certain
types of plastics, such as PETE and HDPE, can be recycled in recycling facilities
of local organizations such as the municipality. However, it is not yet possible to

convert filaments in these facilities.

The type most commonly used in filaments is called PLA filament. PLA fil-
aments are biodegradable due to their biological structure. However, for this to
dissolve, it must be divided into very small pieces and kept in an environment
rich in bacteria and fungi. Even under these conditions, the dissolution time of
PLA filaments takes at least one year in humid climates and longer in dry cli-
mates. Since these specified conditions are not fulfilled, filament wastes become
an important domestic and industrial waste problem that awaits without dissolv-
ing in nature for a long time, and it is predicted that this problem will reach much

greater dimensions in the near future.

This study aims to create a computer-controlled system architecture to enable
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the reuse of PLA filament wastes, which are common in 3D printing technology.
It has been observed that the proposed architecture is low cost and according to
the results, the system is successful in PLA waste recycling. It is thought that
the proposed system will make significant contributions to the literature in the

development and dissemination of similar recycling systems.

KEYWORDS: 3D Printing Technology, PLA Filament, Recycling, Comput-
er Controlled System
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Kuzu Kulag: (Rumex acetosella) Yaprag: Kullanilarak
Katyonik Boyanin (Kristal Viyolet) Adsorpsiyon Yontemi ile
Sulu Cozeltilerden Uzaklastirilmasi

YAGMUR ERDOGAN
BIROL ISIK

VOLKAN UGRASKAN
FATIH CAKAR

Yildiz Teknik Universitesi

OZET

Sentetik boyalar tekstil, gida, kagit ve kozmetik gibi ¢esitli endiistrilerde
yaygin olarak kullanilmaktadir. Boyalarin kullanim1 sonucunda atiklar olug-
makta ve bu atiklar ¢evreye yayilabilmektedir. Bu atiklar, zehirli ve kansero-
jenik olmalar1 ve biyolojik olarak bozunabilmelerinden dolay1 ¢evre ve insan
sagligim etkileyebilmektedir. Bunun sonucunda bobrek, karaciger, beyin, mer-
kezi sinir sistemi iizerinde ciddi hasarlara neden olabilmektedir [1]. Boyalarin
zararl etkileri dikkate alindiginda ortamdan etkili bir sekilde uzaklastirilmasi
gerekmektedir. Boyalarin sulu ¢ozeltilerden uzaklastirilmast igin fotokatalitik
degradasyon, koagiilasyon, flokiilasyon, adsorpsiyon, biyodegradasyon ve
membran filtrasyonu gibi yontemler kullanilabilmektedir. Adsorpsiyon yontemi
diisiik maliyeti, yiiksek verimliligi, dogallig1 ve kolay uygulanabilirliginden
dolay1 boyalarin sulu ¢ozeltilerden uzaklastirilmasinda diger yontemlere nazaran
daha ¢ok tercih edilmektedir [2]. Boyalarin sulu ¢ozeltilerden uzaklastiriimasi
i¢in kil, polimer, kompozit, aktif karbon, dogal tiriinler gibi bir¢gok adsorban kul-
lanilabilmektedir. Kuzu kulagi yapragi gibi dogal adsorbanlar maliyetinin diisiik
olmasi, dogal olmasi, yliksek adsorpsiyon kapasitesine sahip olmasi, kolay elde
edilmesi ve direkt olarak kullanilabilmesi gibi avantajlarindan dolay:r diger ad-
sorbanlara gore daha fazla tercih edilmektedir [3].
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Bu calisma kapsaminda, dncelikle kuzu kulagi yapraklari temizlendikten son-
ra yaglarin, proteinlerin ve diger safsizliklarin giderilmesi i¢in birkac kez destile
su ile kaynatildi. Sonrasinda 105 °C ’de 24 saat kurutulduktan sonra maksimum
ylizey alan1 elde edebilmek amaci ile 53 mikron alt1 partikiil boyutuna 6giitiil-
dii ve adsorpsiyon g¢aligmalarinda kullanildi. Hazirlanan adsorban kullanilarak
pH, sicaklik, karistirma hizi, temas siiresi ve adsorban miktarina bagli olarak
deneyler yapildi. Adsorpsiyon ¢aligmalar1 10-50 mg/L baslangi¢c konsantrasyon
araliginda gerceklestirildi. Bu deneyler sonucunda adsorpsiyon igin optimum
kosullar belirlendi. Sonrasinda elde edilen veriler kullanilarak izoterm ve kinetik
modeller incelendi ve termodinamik parametreler hesaplandi. Izoterm ¢aligma-
larina gore, adsorpsiyonun L-tipi izoterm (Sekil 1) gosterdigi tespit edildi.

Sekil 1. Farkh sicakliklarda denge kristal viyolet konsantrasyonu ile dengede
adsorplanan madde miktari arasinda gizilen izoterm grafigi.

[zoterm modelleri incelendiginde yiiksek korelasyon katsayisindan dolay:
(25 °C’de 1* = 0,9977) Langmuir izoterm modelinin adsopsiyon prosesi i¢in uy-
gun oldugu goriildii. Maksimum adsorpsiyon kapasiteleri Langmuir izoterm mo-
delinden hesaplandi (Tablo 1).

Tablo 1. Kuzu kulagi yapragi lizerine kristal viyolet boyasinin adsorpsiyonu sonucunda
hesaplanan Langmuir izoterm sabitleri.

Langmuir 25°C 35°C 45 °C 55 °C
q, 434,8 500,0 555,6 625,0
r2 0,9977 0,9995 0,9993 0,9992

Tablo 1’de de goriildiigii lizere kristal viyolet boyasi kuzu kulagi yapragi
kullanilarak sulu ¢ozeltilerden etkili bir sekilde uzaklastirilabilmektedir. Ayrica
kinetik ¢aligmalar sonucunda 55 °C ‘de %98,7 adsorpsiyon kapasitesine ulagil-
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mustir. Adsorpsiyon deneyleri sonucunda elde edilen veriler yardimiyla termodi-
namik parametreler hesaplandi. Termodinamik parametrelere gore, adsorpsiyo-
nun kendiliginden ve endotermik olarak gergeklestigi tespit edildi.

ANAHTAR KELIMELER: Kuzu Kulag: Yaprag, Kristal Viyolet, Adsorp-
siyon, Izoterm, Kinetik, Termodinamik

KAYNAKLAR:

[1] Isik, B., Ugraskan, V., 2021. Adsorption of Methylene Blue on Sodium Alginate-Flax
Seed Ash Beads: Isotherm, Kinetic and Thermodynamic Studies, International Jour-
nal of Biological Macromolecules, 167:1156-1167.

[2] Isik, B., Kurtoglu, A.E., Gurdag, G., Keceli, G., 2021. Radioactive Cesium Ion Re-
moval from Wastewater Using Polymer Metal Oxide Composites, Journal of Hazar-
dous Materials, 403:123652.

[3] Lakshmi, U.R., Srivastava, V.C., Mall, I.D., Lataye, D.H., 2009. Rice Husk Ash as
an Effective Adsorbent: Evaluation of Adsorptive Characteristics for Indigo Carmine
Dye, Journal of Environmental Management, 90:710-720.

136



INARS artil

@CO“"NGRESS /INARS Congress 2021Abstracts ~ akadern

Recent Developments in High Performance Polymeric
Thermoelectric Materials for Sustainable Energy

KEZIBAN HUNER
Yildiz Technical University

ABSTRACT

Current energy conversion systems cause global warming by giving most of
the energy given to the atmosphere as waste heat, according to the second law of
thermodynamics. Owing to global warming and shortage of fossil fuel reserves,
there has been a search for cleaner and more sustainable energy sources. TE gen-
erators, which is environmental-friendly alternatives can contribute to slowing
the rate of global warming by converting some of this waste heat into electricity.
These can generate electricity using the Seebeck effect from heat emitted from
sustainable heat sources such as natural hot springs and solar energy, as well as
from sources such as motor vehicles, computers and even the human body. In
the last two decades, as new ideas for the use of small-scale TE devices in daily
life have emerged, it has attracted great interest to prepare new materials with
improved TE properties. Thermoelectric polymer materials have been more at-
tractive than inorganic thermoelectric materials due to their low cost, non-toxici-
ty, high mechanical elasticity, easy processability and poor thermal conductivity.
However, their thermoelectric properties alone are not sufficient, and thermoe-
lectric properties can be increased by adding conductive polymers, inorganic,
organic or polymeric nanoparticles [1].

In this study, different methods used recently to improve the thermoelectric
properties of polymeric thermoelectric materials in the literature have been pre-
sented. The effects of synthesis of conductive polymers under magnetic field [2],
preparation of hybrid composites and the use of different routers in synthesis on
their thermoelectric properties were evaluated.
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ANAHTAR KELIMELER: Polymeric thermoelectric materials, Seebeck
effect, clean energy
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S5xxx ve 6xxx Serisi Aliminyum Alasimlarinin
Diren¢ Nokta Kaynag ile Kaynaklanabilirligi ve
Mekanik Ozelliklerinin Incelenmesi

UMRAN KISKIC
Toyotetsu Otomotiv Ar-Ge Merkezi, Kocaeli,
kiskicu@toyotetsu.com.tr

OZET

Otomotiv sektoriinde artan giivenlik talepleri birgok gévde pargalari i¢in daha
kalin ve yiiksek mukavemetli bilesenler gerektirirken, 6zellikle karbon emisyo-
nunu azaltmak i¢in alternatif enerji ile ¢alisan araclarin talep gérmesi ile daha
az yakat tiikketen hafif ve ¢evreci malzemeler, mithendislerin ¢aligma konularini
olusturmaktadir. Otomotiv sanayii bu amacla; ayn1 gerekli dayanim kriterlerini
saglayabilecek farkli malzeme arastirmalarina ve kullanimina baglamistir. Bu

baglamda aliiminyum alagimlari ilgi odag1 haline gelmistir.

Calisma kapsaminda; celik malzemeden iiretimi gergeklestirilen otomo-
bil gévdesinde, aliiminyum alasimlarinin yiiksek mukavemetli ¢elikler yerine
kullanimini saglamak amaciyla farkli iceriklere sahip aliiminyum alagimlarinin
kaynak davranigi incelenmistir. Direng nokta kaynagi kullanilarak farkli kay-
nak parametreleri ile birlestirilen numunelerin mekanik 6zellikleri, mikroyap1
karakteristigi ve kaynak teknigine etki eden faktdrlerin etkileri hakkinda deney-
sel calismalar gergeklestirilerek deney sonuglari irdelenmistir. Arag gévdesin-
de hafifligi saglayacak gdvdenin baslica komponentlerinden olan aliiminyumun
kaynagmin gerceklestirilebilirligi hedefine ulasilmasi ile proje sonucunda ken-
dinden beklenen islevi yerine getiren, ilgili standartlar1 ve kalitesel test sartlarini
karsilayan, somut nihai iirlinler ortaya g¢ikarilmasi hedeflenmistir.

ANAHTAR KELIMELER: 5xxx ve 6xxx Aliiminyum alasimlari, Kaynak-
lanabilirlik, Diren¢ nokta kaynagi, Parametre optimizasyonu.
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Investigation Of The Weldability and Mechanical Properties of
Sxxx and 6xxx Series Aluminium Alloys with
Resistance Spot Welding

ABSTRACT

While the increasing demands for safety in the automotive industry require
thicker and higher-strength components for many body parts, especially the de-
mand for vehicles operating with alternative energy to reduce carbon emissions,
light and environmentally friendly materials that consume less fuel constitute
the working subjects of engineers. For this purpose automotive industry has star-
ted to research the usage of different materials that can meet the same required
strength criteria. In this context, aluminium alloys have become the center of
attention.

Scope of work; The welding behavior of aluminium alloys with different con-
tents has been investigated in order to ensure the use of aluminium alloys inste-
ad of high-strength steels in the automobile body produced from steel material.
Experimental studies were carried out on the effects of the factors affecting the
mechanical properties, microstructure characteristics and the factors affecting
the welding technique of the samples combined with different welding parame-
ters using resistance spot welding, and the test results were examined. Achieving
the target of welding feasibility of aluminium, which is one of the main compo-
nents of the body that will provide lightness in the vehicle body, as a result of the
project, it was aimed to produce concrete final products that fulfill the expected

function and meet the relevant standards and qualitative test conditions.

KEYWORDS: 5xxx and 6xxx Aluminium alloys, Weldability, Resistance

spot welding, Parameter optimization.
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The Effects of Chain Extenders on the Properties of Recycled PC

BASAK TUNA
Kirsehir Ahi Evran University

basaktuna@ahievran.edu.tr

ABSTRACT

Polycarbonate (PC) is one of the important engineering thermoplastics and
employed in the construction, automotive and aviation sectors due to its ease
of processability, high transparency and impact strength. Today, electrical-ele-
ctronics industry is the largest application area of polycarbonate with a 47%
share in the global market. Polycarbonate is used as a base material to produce
computers, mobile phones and compact discs (CDs). Shorter service life of these
products due to rapid technological changes and developments in the electri-
cal-electronics industry leads to electronic waste (e-waste) problem. At this sta-
ge, recycling of polycarbonate becomes more of an issue. A major limitation to
the recycling of polycarbonate is chain scission as it degrades during thermal and
mechanical reprocessing that are particular to extrusion or injection molding.
Such thermal degradation in the structure results in lowering of the molecular
weight and properties (mechanical, thermal, rheological). One approach is to use
the solid-state polymerization technique, where the recycled polymer pellets are
heated, before being extruded, below their melting point under vacuum and inert
gas atmosphere. Such pre-extrusion conditioning is effective but quite expensive
in a recycling context. As a more economical way in this project, reactive extru-
sion approach based on adding a chemical compound (chain extender) to recyc-
led polymer pellets in the extrusion will be used. The concept of chain extension
is to relink split chains of the degraded polymer with a chain extender during
extrusion. In this research, chain extender will be added in very small quantities
(1wt%) to the recycled polycarbonate pellets thus enabling them to react and
increase molecular weight while the mix is being extruded. For this purpose,
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two different chain extenders having anhydride and epoxy functional groups will
be used. By investigating rheological, mechanical and thermal properties of the
obtained samples, performance of the chain extenders will be compared.

KEYWORDS: Polycarbonate, recycling, reactive extrusion, chain extender

This work was supported by Kirsehir Ahi Evran University Scientific Resear-
ch Projects Coordination Unit. Project Number: MMF.A4.20.002
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Interaction between Metamizole and CA19-9 Tumor Marker:
A Molecular Docking Study

DENiZ KARATAS
Manisa Celal Bayar University
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ATAMAN GONEL

Harran University

ABSTRACT

Background: The CA 19-9 test, which is used routinely to evaluate response
to treatment and recurrence in pancreatic cancer, may originate from normal
and tumor-containing epithelial cells. False negative or positive results of CA
19-9 are encountered due to the interactions of some molecules (carbonhyrates,
lipids, drugs etc.) in the blood matrix. Metamizole is a drug commonly used as

an analgesic and may have the potential to interact with molecules in the blood.

Purpose: The aim of this study is to investigate the affinity between metami-
zole and CA 19-9 by using molecular docking method.

Computational Setup: Molecular Docking was carried out with the most wi-
dely used free-code Autodock 4.2 program in the literature. First, by using the in-
terface of the program, Gasteiger charges were assigned, and the grid parameters
were created after introducing CA19-9 as the receptor and metamizole as ligand.
In the next step, 100 conformation analysis was computed with the genetic algo-

rithm by selecting 300 population size and the long energy evals.

Results: Number of distinct conformational clusters were found as 12, out of
100 runs, using a rmsd-tolerance of 2.0 A at the room temperature after running
docking results. The interactions developed due to the structural change of the li-
gand during docking caused binding (Figure 1). The free binding energy of each
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conformation was automatically calculated to reveal the magnitude of binding
and the effective strength. Those binding energy values and other parameters
are shown in Table 1. Along docking, the highest binding was recorded at the
number 40 conformation (Figure 1). The interaction energy of the model was
recorded as -3.91 kcal / mol and also 1 H-bond was formed. It was observed that
the occurred H-bond between the single polar hydrogen belonging to the ligand
molecule and the oxygen in the receptor molecule and its length was 1.96 A. At
the same time, it can be said that this is the region where the interaction with the
clustering 57 times is the most intense (Figure 1B). Moreover, the fact that all
the energy values of all conformation are negative indicates that metamizole can
spontaneously interact with the marker. It was observed throughout the docking
that the leading force was van der Waals interactions. Another important interac-
tion was observed to be H-bond formations. In contrast, it has been followed-up
that the electrostatic contribution is very small and even has positive values. On
the other hand, it has been noted that as binding increases, inhibition decreases,
as expected (Table 1).

CONCLUSION: This study showed that metamizole interacts with CA 19-
9. The binding occurred after docking has shown that it may interfere with CA
19-9 test results measured by the immunoassay technique, and even revealed that
caution should be exercised against suspicious results that may occur in CA 19-9

results in cancer patients using metamizole.

KEYWORDS: Metamizole, CA19-9, Molecular Docking, Van der Waals

interactions
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Beeswax Impregnated Cotton Fabrics with
CuO and ZnO particles

BEGUM UNVEROGLU
Ankara Yildirim Beyazit University
bunveroglu@ybu.edu.tr

OZET

Sustainable and green solutions via science and engineering are essential for
the quality of life in every area of daily life. Green and alternative packaging
technologies in various fields such as food packaging, medical packaging, and
production line packaging take a critical role particularly when we consider the
increasing number of the human population. Besides the demand of a large num-
ber of people, alternative packaging products also requires advanced properties
such as multiple usages to replace single use products, cost efficiency to com-
mercialize, the extended shelf life for a longer period of use, novel surface che-
mistry, and antibacterial properties to avoid the formation of unwanted bacterial
growth[1]. Therefore, alternative and green packaging products need to be made
of low cost, antibacterial and durable materials to achieve all these properties.
Composite materials can provide several properties with the combination of the
right materials for packaging products, and this study focuses on a composite
material based on cotton textile fabric with beeswax and metal oxide nanopartic-
les. The starting base material cotton fabric is a widely used low cost cellulose
fiber packaging material for dried products, however, it is not suitable to hold
wet products due to its hydrophilic nature[2].

The surface properties of cotton fabrics can be manipulated by changing sur-
face roughness or surface chemistry. Therefore, a hydrophobic covering material
is necessary to be able to create a suitable hydrophobic surface for wet product
packaging. Beeswax is a hydrophobic and antibacterial product that has been
used for various applications including antibacterial textile applications [3].
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However, we also need to consider the interaction of the new packaging pro-
ducts with different types of liquids, specifically for food packaging besides its
hydrophobic nature. For that reason, in this study, the wettability properties of
cotton fabrics that are covered with beeswax are under investigation in the first
place. Besides beeswax, this study also focuses on the wettability properties of
metal oxide particles incorporate in beeswax-covered cotton fabrics for different
types of common liquids. It is known that some metal oxide particles such as
CuO and ZnO have antibacterial properties over various bacteria [4—6]. Therefo-
re, it is important to understand the liquid interactions of beeswax impregnated
cotton fabrics with CuO and ZnO particles for possible multi use, low cost, and

antibacterial alternative green packaging material.

This study aims to the surface chemistry of cotton fabric through the impreg-
nation technique via hot press the incorporation of CuO and ZnO metal oxide
particles into beeswax mixture. For this purpose, firstly, metal oxide particles
synthesized with different precursor solutions and precipitation agents followed
by heat treatment stages. The chemical precipitation technique involves the nuc-
leation and the growth of the metal ion clusters. The metal ion clusters then agg-
lomerate into larger particles to form precipitates. For the precipitation of ZnO
particles, NaOH and NH4OH precipitation agents are used together with the Zn
metal ion source. The precipitation of CuO particles took place in a separate be-
aker with the precipitation agents NaOH and NH40OH and Cu metal ion source.
The precipitation agents are added to the metal ion solution with care to adjust
the pH and control the precipitation process for both of the precipitation proces-
ses. During the precipitation stage, the solutions were stirred continuously with
800 rpm and the temperature of the solution was kept at 50 °C for 30-80 minutes.
The precipitates are filtered at the end of the precipitation process, rinsed with
DI water until the pH is neutral and all precipitates dried at 70 °C under an open
atmosphere. Secondly, beeswax composites are prepared by melting the beeswax
with and without the addition of metal oxide particles. The beeswax composites
are held over a hot plate in a beaker at 160 °C and after melting stirring started
with the addition of ZnO and/or CuO metal oxide particles. The last step in-
volves the impregnation process of cotton fabric with beeswax, and beeswax
oxide particle composites with the hot press method. A calculated amount of
dried beeswax and beeswax composites are placed over a cotton fabric uniform-
ly between a waxed paper and hot pressed is applied for 10 seconds at 200 °C.
Four different textiles have been prepared; these are pristine beeswax, beeswax
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with ZnO, beeswax with CuO, and beeswax with ZnO/CuO cotton fabrics.

The precipitates have different colors; ZnO particles have white colors for
both the precipitation agents. However, CuO precipitates with different preci-
pitate colors for different precipitation agents, blue for NH4OH and black for
NaOH. To investigate the phase and precipitation mechanism of ZnO and CuO
with different precipitation agents, X-ray diffraction spectroscopy is performed
on four different precipitates. The structural characterization with an X-ray diff-
ractometer suggests that the oxide particles are ZnO for both of the precipitation
agents and CuO and Cu(OH)2 for NH,OH and CuO for NaOH precipitation
agent. The particle sizes calculated from the defined peaks suggest that both of
the particles are a few tens of nanometer. These metal oxide particles incorpo-
rated into beeswax cotton fabrics are then prepared for wettability tests with
water, ethanol, tea, milk, and oil. A custom-made wettability setup is used to
understand wetting behaviors. The same amount of liquids from a defined dis-
tance was dropped over a stretched beeswax fabrics. The studies suggest that the
wettability behaviors have changed with the addition of oxide particles for diffe-
rent types of liquids. All fabrics showed less wettability comparing to the cotton
fabric as expected. The addition of metal oxide particles declined the wettability
comparing to pristine beeswax as well. However, the most inserting finding is
found with oil where the wettability decreased with the increase of CuO metal

oxide particles.

KEYWORDS: CuO, ZnO, nanoparticles, cotton fabrics, wettability, be-

ceSwax
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An Assessment of the Fuel Efficiency and CO2 Footprint of
Different Propulsion Systems for a Typical Surface Vessel
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ABSTRACT

Fossil fuels are finite resources and available fossil fuel reserves are apparent-
ly dwindling. Furthermore, emissions from fossil fuel combustion have a signifi-
cant impact on the greenhouse effect that causes global warming. CO2 is the lea-
ding contributor to the Green House Gasses (GHG) emissions. CO2 is one of the
basic products of combustion. It is proportional to the content of carbon in fossil
fuel and irrespective of the engine combustion conditions and engine type. CO2
emissions are directly related to the fuel consumption. This implies that engines
which burn fuel efficiently, produce less CO2 emissions. The main fuel source
of shipping worldwide is fossil fuel. Naval vessels, other than those powered by
nuclear energy, burn fossil fuel in their energy systems which provide propulsion
power and electrical energy for consumers onboard. Thus, these energy systems
should be operated efficiently. Considering that naval vessels constitute 23% of
the total number of prime movers, 38% of the total installed power of prime mo-
vers and 18% of the world ship fleet in number, it is of paramount importance to
install and operate efficient energy systems. Frigates are the backbone of modern
navies today. They are mainly designed to perform wartime missions such as,
anti-air warfare (AAW), anti-surface warfare (ASuW), antisubmarine warfare
(ASW) operations. In peacetime, they are mostly deployed for missions such as,

maritime security operations, force projection, humanitarian assistance and di-
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saster response operations. Prime mover is basically, a propulsion machine such
as diesel engine and gas turbine. Two design criteria should be determined to be
able to select the prime movers: speed-power curve and mission profile. The spe-
ed-power curve demonstrates the propulsion power demand to propel the vessel
at desired speed. The mission profile demonstrates the time duration spent at
each speed. In this study, two propulsion system alternatives of a case frigate are
presented and evaluated in terms of fuel efficiency and CO, emissions. The pro-
pulsion system drives two shaftlines via prime movers and reduction gear boxes.
The one of these alternatives is COmbined Diesel And Diesel-CODAD and the
other is COmbined Diesel Or Gas turbine-CODOG system. CODAD system
incorporates two identical diesel engines per shaft. CODOG system incorporates
one diesel engine per shaft and one gas turbine cross-connected to both shafts.
CO, emissions are defined by emission factors (EF) and energy produced by
prime movers. EFs employ specific fuel consumption (sfc) values and carbon
content factor (CCF) of the fuel. Basically, sfc refers to the fuel consumed for
unit of power output per unit time. This value is derived from manufacturers’
specifications and calculated for each speed step according to the speed-power
curve. The energy is calculated by combining speed-power curve and mission
profile. Fuel efficiency determines the ratio of fuel converted to energy and is
inversely proportional to sfc and heating value of the fuel as well. The abo-
ve-mentioned efficiency and emission prediction approaches are applied for both
CODAD and CODOG systems of the case frigate, and findings are evaluated.
Sfc for diesel engines and gas turbine is extremely high at typical loads below
50%. In this context, matching and operating the prime movers efficiently is a
challenging subject due to the highly variable mission profile of the frigates.It is
considered that efficient and environmentally friendly green energy systems on
naval vessels will make a significant contribution to the reduction of ship-borne
air pollution and global warming. The most common form for emission estima-
tion in the literature is based on generalized assumptions of vessels data that is
needed for calculation. In this study, a novel approach which employs vessels
design data instead of generalized assumptions, is adapted for a case frigate. This
approach ensures more precise estimation of CO, footprint.

KEYWORDS: CO, emission, fuel efficiency, marine propulsion, naval vessel
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Development of a Mobile Application for Detection of Recycling
Products Using Machine Learning: Recycle Assistant

ZEYNEP Z. KIROGLU
HATICE GUNAY

SEVCAN EMEK

Manisa Celal Bayar Universitesi

OZET

The waste products can be reused by recycling. Separating recyclable wastes
at their source and preventing them from mixing with other types of wastes is
extremely important for a sustainable and clean environment. The aim of this
study is to develop a mobile application called as recycle assistant that will help
the user to classify the recycle materials. The recycle assistant reports the class
of the recycle product to the user by using the machine learning. This application
runs for nine different types of recycling classes include the dataset. Recycle as-
sistant uses the mobile phone camera to classify the recycling products. The pho-
tographs of the recycling products are trained with a teachable machine based
on deep learning technique. Teachable machine tool provides the gathering the
samples, training the models and testing. Recycle assistant also allows the users
a daily recycling history through their user account. The test results indicate that
classes of recycling products generate more successful results when trained with
more data sets. It is thought that this application will provide a sustainable recyc-

ling that guide the users to the correct recycling container.

ANAHTAR KELIMELER: Recycle assistant, machine learning, testing.
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The Effect of Set Retarding Admixture Utilization on the formation
of Cold Joint Between Layers in Roller Compacted Concrete

SULTAN HUSEIN BAYQRA
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ABSTRACT

Roller compacted concretes (RCC) are widely preferred in various applicati-
ons such as dams, timber warehouses, heavy transport roads, loading docks, port
facilities, and parking lots due to their faster production, lower cost, and better
durability compared to conventional concretes. It is known that the compaction
degree of RCC is the most important parameter affecting its behavior. RCCs are
applied in layers in order to increase the degree of compaction. The application
of RCC in layers causes the formation of cold joints between layers depending
on the time factor. The formation of cold joints between layers negatively affects
the permeability and durability of RCCs. Prevention of cold joints is especially
important in RCC dams. In this study, the effect of set retarding admixtures uti-
lization on the formation of cold joints between layers in RCC mixtures was in-
vestigated. For this purpose, a sugar-based set retarding admixture at the rate of
0.4 w. t.% of cement was added to the RCC mixture at the production stage. The
mixtures were compacted in two layers in 15 cm cube specimens by using a steel
pressure plate and vibrating rammer at maximum density. After the first layer
was placed and compacted, the second layer was laid and placed with a delay of
0, 60, 120, and 180 minutes. In all of the mixtures, 250 kg/m3 CEM [ 42.5R type

153



@&INARS artikel
CONGRESS /INARS Congress 2021Abstracts ~ akaderni
cement was as a binder. The crushed limestone aggregate having three different
size fractions (0-5, 5-12, 12-22 mm) was used for preparing RCC mixtures. The
28-day compressive strength, splitting-tensile strength and depth of penetration
of water under pressure were measured on the samples exposed to water curing.
The results were evaluated comparatively to the case where the second layer
was compacted with 180 minutes delay. In mixtures containing no set retarding
admixtures, it was observed that there is a decrease of 17% and 31% in the
compressive and split-tensile strength of the mixtures, respectively, as a result of
placing the second layer with 180 minutes delay. Similar proportions were obtai-
ned as 9% and 12% for mixtures containing set retarding adnixture, respectively.
For the mixtures containing no admixture, in the case that the second layer was
applied with a delay of 180 minutes, water penetration depth measurement could
not be performed due to the excessive permeability of the mixture. However, in
the mixtures containing set retarding admixture, it was determined that the water
penetration depth increased by 79% as a result of applying the second layer with
a delay of 180 minutes.

KEYWORDS: Roller Compacted Concrete, Cold Joint, Set Retarding Ad-
mixture, Compressive Strength, Splitting-Tensile Strength
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Mor ve Turuncu Renkli Tath Patateslerden
Nisasta Uretim Olanaklariin Arastirilmasi
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HATICE AYBUKE KARAOGLAN
Sivas Cumhuriyet Universitesi

OZET

Calismanin amaci son donemlerde Tiirkiye’de tarimi1 yapilmaya baslanan tat-
11 patates tiirlerinin siirdiiriilebilirliginin saglanmasi amaciyla patateslerden elde
edilecek iiriin potansiyelini belirlemektir. Bu baglamda tath patates tiirlerinden
nisasta iiretim olanaklart ¢aligilmistir. Calisma kapsaminda Solanum tubero-
sum (mor tatll) ve Lpomoea batatas (turuncu tatli) patates tiirleri kullanilmistir.
Nisasta iiretim siirecinde ultasonik banyo tekniginin etkisi ¢alisilmis ve klasik
nigasta {iretim yontemleri ile kiyaslama yapilmistir. Uretimi gergeklestirilen ni-
sastalarin fizikokimyasal 6zellikleri, yag ve su baglama kapasiteleri, SEM ve
DSC analizleri ger¢eklestirilmistir. Calisma sonucunda ultrasonik banyo uygula-
masinin nisasta iiretim verimine etkisinin olmadig1 belirlenmistir. Fakat patates
tiir farkliliginin nisasta verimini ve 6zelliklerini etkiledigi tespit edilmistir. Mor
tath patatesin turuncu tatli patatesten 8 kat daha fazla nisasta igerdigi belirlen-
mistir. Ayrica mor patatesten iiretilen nisastanin renk degerlerinin farkli oldugu
ve patates ¢esidinin nigastada renk ozelliklerini etkiledigi gozlenmistir. Nisasta-
larin morfolojik yapilarinin tespitinde kullanilan SEM analizi sonuglarina gore
turuncu tatli patatesten elde edilen nigasta graniil yapilarinin yuvarlak oldugu
fakat mor tatli patatesten elde edilen nisastalarin elips seklinde graniillerden
olustugu saptanmistir. Benzer durum DSC analiz sonuglarinda da gozlenmistir.
Patates ¢esidi degisimi nisastalarin DSC sonuglarini etkilerken ultasonik banyo
tekniginin nisastalarda farklilik olusturmadigi belirlenmistir. Calisma sonucunda
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mor ve turuncu tath patateslerden farkli 6zelliklerde nisastalar elde edilmistir.
Tiirkiye’de yetistirilen tatli patates tiirlerinden elde edilen nisastalar ticari olarak
degerlendirilebilecek alternatif kaynaklar olarak ifade edilebilir.

ANAHTAR KELIMELER: Mor tath patates, turuncu tatl patates, nisasta,
ultrasonik banyo

Bu calisma Sivas Cumhuriyet Universitesi, Bilimsel Arastirmalar Proje Biri-

mi tarafindan YMYO-010 proje numarast ile desteklenmistir.
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Quality Control Improvement for Bottles with
Descriptive Statistics

MUFIDE NARLI
ILAYDA DENIiZ NARLI
Cukurova Universitesi Miihendilik Fakiiltesi

ABSTRACK

In order to improve the quality of a product, service, or process they should
meet design specifications. This study is about controlling the quality of the bot-
tles which is produced for a carbonated beverage. These tests are done by the
International Standards. The aim of the study is to reduce the defects of bottles to
improve quality. 2 operators take two measurements for each bottle. Since thou-
sands of these bottles are produced, operator 1 takes 2 measurements for the same
bottle number in the morning, and operator 2 takes 2 measurements in the evening.
The average of the measurements is significant for the company. The company
looks at which bottle explodes under which pressure. Also, operators can measure
wrong so they look at their consistency. Descriptive statistics were done to see the
measure 1 and measure 2 values by operators. The mean should be bigger than
135 pressure if they have good quality. Also, the standard deviation should be as
small, and the mean should be big as possible. If the mean high it shows that the
bottle will explode late from the pressure test which means that the quality of the
bottle is good. Probability plot, Anova method, regression analysis, paired t-test,
and process capability analysis done for both measurements for both operators.
As a result, the company has some problems; consistency of operators and some
quality problems which will be a problem for the production processing line. The
cpk, sigma, and p values are calculated by these methods. The best operator and
qualities of bottles checked. The company wants 6 sigma but this study can reach
4 sigma which has 1,33 cpk value which is more realistic.

KEY WORDS: Quality, Descriptive Statistics, Sigma
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Bir Tiyatronun Oyun Seciminde Analitik Hiyerarsi Siireci (AHP)
Yonteminin Uygulanmasi

MUFIDE NARLI
MUSA EFE
Cukurova Universitesi Miithendislik Fakiiltesi

OZET

Bu ¢alisma, bir hizmet igletmesi olan tiyatroda her sezon yapilan oyun se¢im
karar1 i¢in analitik karar verme yontemlerinden, analitik hiyerarsi prosesi (AHP)
yontemi uygulanmistir. ‘Bay Sahne Oyunculuk ve Performans Sanatlar’ adli
0zel bir tiyatro merkezinde her yil birden fazla oyun diizenli olarak sahnelen-
mektedir. Ancak bu oyun se¢imlerinde bazi sorunlarla karsilasilmaktadir. Oyun
se¢imini etkileyen birgok kriter bulunmaktadir. Bu kriterler her ne kadar ayrintili
disiiniiliip uzun mesailer harcanarak sahlenecek oyuna karar verilse de, verilen
kararlarin dogrulugu her zaman tartisma konusu olmustur. Sezonluk oyun se¢im-
lerinde yasanan bu sorunlara karar verme yonetemlerinden AHP yaklasimi ile
¢Oziim bulunmasi amaglanmaktadir. Bu amagla, tiyatro oyun se¢iminde dikkate
alinan ana kriterler belirlenmistir. Ana kriter: maliyet, gise getirisi, p&r, oyun-
cu sayisi, ekibin istegi ve oyunun tlirii olarak alinmigtir. Herbir ana kriter i¢in
ti¢ alt kriter olmak {izere toplam 18 alt kritere bagli olarak, 3 alternatif oyun
degerlendirilmistir. Bu degerlendirme i¢in 6ncelikle hiyerarsik yap1 belirlenmis,
karsilagtirma matrisleri yapilmis ve tutarlilik indeksi hesaplanmis ve sonuglar
degerlendirilmistir. Superdecisions programi kullanilarak yapilan bu ¢alismada,
ana kriterler, biitiin alt kriterlerle birlikte degerlendirilerek sahlenecek oyun
alternatiflerinin tercih siralamasi belirlenmistir.

ANAHTAR KELIMELER: AHP, Oyun se¢imi, Karar siireci
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Poliiiretan Reaktif Hotmelt Yapistiric1 Sentezi ve Karakterizasyonu
Mobilya Sektoriine Yonelik Laminasyon&Profil Sarma Tutkalh

MUHAMMET ARPACIK
Beta Kimya Sanayi ve Ticaret A.S.

OZET

Poliiiretan reaktif hotmelt (PUR Hotmelt), tek komponentli, oda sicakliginda
kat1 halde bulunan, yiiksek sicakliklarda eriyerek havadaki nemle kiirlesen ya-
pistiricilardir. Eritildikten sonra soguma sirasinda fiziksel yapisma saglamasimin
yanisira nem ile kiirlenerek kimyasal yapisma saglamasi PUR Hotmelt yapis-
tiricilart geleneksel Hotmelt yapistiricilardan ayiran en 6nemli 6zelliklerinden
biridir.

HMPUR: Bond strength vs time

Bond Strength

Thermoplastic Hot Melt
« High application temperature (e.g. 180°C)

Bond Strengh Time

G
#3ns ra
# B E v ] Green strength, Final strength
, / Reactive Hot Melt (RHM)

* Low application temperature (e.g. 120°C)

Sekil 1. Geleneksel Eriyik Yapistirici Ve Reaktif Eriyik Yapistirici
Tutunma Ozellikleri.
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Tablo 1. Reaktif Eriyik Yapistiricinin Fiziksel Ozellikleri.

Analiz Sonug
Viskozite 120 30.000
Viskozite 130 20.000
Viskozite 140 30.000
Acik Sure 30 sn 15
Set Siresi 3sn

Diisiik uygulama sicakligi, yiiksek ilk yapisma mukavemeti, yiiksek sicaklik-
lara, nem ve solvente kars1 yiiksek direng ve ¢esitli yiizeylere iyi yapisma gos-
termesinden dolay1 PUR Hotmelt yapistiricilar, laminasyon, kenar bandi, profil
sarma uygulamalarinda kullanilmasimin yani sira sandvi¢ panellerin yapistiril-

mast, otomotiv, ayakkabi, matbaa ve tekstil sektorlerinde de kullanilmaktadir.

Poliiiretan hotmelt tiretimi, Ar-Ge merkezi biinyesindeki ¢aligmalar neticesin-
de deneysel tasarim yontemleri etkin bir sekilde kullanilarak, Basamakli Biiyii-
me polimerizasyonu ile laboratuvar 6l¢ekte sentezlendikten sonra pilot {iretimi
gergeklestirilmis, sonra da 6l¢ek biiylitiilerek iiretim Slgekte ticarilestirilmistir.
Uretim 6lgekte ticarilestirilerek Tiirkiye’de ilk defa %100 yerli sermayeli bir

firma tarafindan tiretilmistir.

Basta ahsap & mobilya sektorii olmak iizere PUR hotmelt yapistiricilar oto-
motiv, tekstil ve ambalaj sektorlerinde en ¢ok tercih edilen yapistirici tiirtidiir.
Ortaya ¢ikan iiriiniin sektdrde tercih edilen ithal {irlinler ile esdeger kaliteye ve
daha iyi performans/maliyet oranina sahip oldugu tespit edilmistir. Proje kap-
saminda ticarilestirilen iirlin, ortalama %13 biiylime ile 2023 yilina kadar 25
milyar dolar pazar payina ulagsma hedefi olan mobilya sektoriinde laminasyon ve

profil sarma uygulamalarina yonelik tiretilmektedir.

Karakterizasyon ¢aligmalarinda iiriiniin yapisal tayini, fizyolojik 6zellikleri
ve termal analizleri olarak 3 farkli grupta incelenmektedir. Yapisal tayinde FTIR
ile reaksiyon takibi yapilmakta, fizyolojik 6zellikleri grubunda tiriiniin viskozite,
acik siiresi, set siiresi, akis diyagramlar1 vb karakteristik 6zellikleri incelenmek-
te, termal analizde de iirliniin TGA ve DSC termogramlari alinarak camsi gegis,

bozunma sicakliklar1 gibi parametreleri tayin edilmektedir.

ANAHTAR KELIMELER: Poliiiretan, Reaktif Hotmelt Yapistirici, Mobi-
lya, Laminasyon, Tutkal.
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Kaplama kalinhgina plazma piiskiirtme akiminin etkisinin incelenmesi

MUSA KILIC
Batman Universitesi

OZET

Bu ¢alismada, 1040 gelik yiizeyi Amdry™ 6462 Cr,O, tozu kullanilarak
plazma piiskiirtme yontemiyle kaplanmistir. Kaplama isleminde parametre ola-
rak 400 A ve 500 A kullanilmistr.

Kaplama islemi sonrasi numunelerin kaplama kalinliklar1 ve sertlik degerle-
riyle birlikte faz analizlerini belirlemek amaciyla XRD analizi yapilmistir.

Analizler sonucunda en yiiksek kalinligin 500 A ile iiretilen kaplamada elde
edilmistir. Ayni sekilde mikrosertlik 6l¢iim sonuglarina gore en yiiksek sertlik
degeri yine 500 A ile iiretilmis olan numuneden Ol¢tilmiistiir.

ANAHTAR KELIMELER: Cr203’ Plazma piiskiirtme, Kaplama, AIST 1040

GENISLETILMIS OZET

Bu ¢alismada AISI 1040 yiizeyi plazma piiskiirtme y6ntemi kullanilarak Cr,O,
tozu ile kaplanmustir. Kaplama islemi 400 A ve 500 A’de gercelestirilmistir. Islem
sonunda degisen akim degerlerinin kaplama kalinligina etkisi incelenmistir.

Kaplama iglemi sekil 1°de yer alan plazma piiskiirtme cihazi ile gerceklestir-
ilmistir. Kaplama esnasinda piiskiirtme mesafesi sabit tutulmus ancak akim
degisken olarak kullanilmigtir (Tablo 1).

Kaplama iglemi kaplanacak olan numunelerin iki ucunda agilmig delikler ile
tornaya baglanarak kaplanacak olan numunelerin iki ucunda ac¢ilmis delikler ile
tornaya baglanarak Sulzer Metco 9MB Plazma Piiskiirtme Toz Atim cihazi(Se-
kil 1a ve b) ile Tablo 1 verilmis olan parametrelere uygun mesafede tabanca ile
kaplama tozu alt tabakaya dogru piiskiirtiilmiistir.
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Sekil 1. Kaplama isleminde kullanilan a) Plazma Puskiirtme tabancasi b) Toz Unitesi

Tablo 1. Sulzer Metco 9MB Plazma Pliskirtme Toz Atim Parametreleri

Toz | Toz Gaz akig! Am- | Voltaj Air Jets Pus- Argon | Tozakisi | Kaplama ka-
Kodu i per (VDC) ] kiitme | (NLPM) | (gr/ linhgi(um)
Argon | Hid- | (p) Bir- Hava | mesafesi dak))
(NLPM) | rojen lesme | Basinct | (mm)
NLPM) mesa- | (bar)
fesi
(mm.)
Krom | 136F 35 6,6 | 500 70 152 34 64 6 38 266
oksit
Krom | 136F 35 6,6 | 400 70 152 34 64 6 38 330
oksit

Plazma piiskiirtmeli kaplamalar, alt tabakalara ¢arpan partikiil akimiyla olus-
turulur ve ortaya ¢ikan kaplama yapisi, partikiillerin sicakligi, hiz1 ve boyut dagi-
lim1 gibi ¢esitli faktorler tarafindan kontrol edilir. Plazmadan ¢ikan ve substrata
carpan toz partikiillerinin her biri, ideal kosullar altinda tamamen erimis olacak-
tir. Kiiresel bir s1vi damlacig yiiksek hizda diiz bir yiizeye carptiginda, bir diske
dogru diizlesir, ancak radyal olarak akan ince siv1 tabakasi kararsiz hale gelir ve
kenarlarda kiiciik damlaciklar halinde pargalanir(1). Plazma piiskiirtmeli kapla-
malar, uyaricilar olarak bilinen diizlestirilmis parc¢aciklardan olusur. Sigramalar
kaplamadaki katmanlar1 olusturur ve bu katmanlar da birikimin katmanl yapi-
sin1 olusturur. Ayrica, orijinal kompozit tozlarda Cr203 igerigi arttikca, ortaya
¢ikan kaplama yapist daha yogundur (2).

Yapilan kaplama islemi sonrasi kaplama kalinliginin 500 A daha ytiksek
oldugu belirlenmistir (Sekil 2).

Tiim numuneler, piskiirtiillmiis toz pargaciklarinin, uyarilar: olusturmak igin

substrat yilizeyine ¢arptiklarinda deforme oldugu ve katilastiklar: plazma tabakali
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kaplamalarin tipik tabaka yapilarini gdstermektedir. Yapilan kaplama islemi son-
rast kaplama kalinligimin 500 A daha yiiksek oldugu belirlenmistir (Sekil 2).

350
300
F250
2
B [
= z00 B 400 Amper
g
E 150 —— B 500 Amper
=
=
8 100 —
50 ——

Sekil 2. Kaplama kalinligina ait grafik

ANAHTAR KELIMELER: plazma piiskiirtme, AISI 1040, kaplama kalihg1

SONUC

AISI 1040 ¢elik yiizeyi plazma piiskiirtme yontemiyle basarili bir sekilde
Cr,0; ile kaplanmustir.

Kaplama sonrasi yapilan kaplama kalinlik 6l¢iimlerinde en yiiksek kaplama
kalinlig1 500 A akim ile kaplama islemi yapilmis numuneden elde elde edilmistir.
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Investigation of Reinforced Concrete Beams with
Different Transverse Reinforcement Intervals under Impact Load
Using the Finite Element Method

ZEYNEP FIRAT ALEMDAR
YUSUF BAHCACI
Yildiz Teknik University

ABSTRACT

Reinforced concrete beams, an important and widely used building element
from past to present, are exposed to various loads such as static and dynamic
loads throughout their service life. Unlike static loadings that can be defined as
constant loads spread over time; dynamic loads can be defined as sudden loads
accumulated in an instantaneous time. While structural elements show high
strength under static loads, they can exhibit a brittle behavior under dynamic
loads and break suddenly. The design of reinforced concrete structural members
under impact loads has become an increasingly important issue due to events such
as bullets, rockets, ships, planes, rocks and vehicles hitting buildings in addition
to destructive earthquakes, terrorist attacks and explosions that have increased in
recent years. It has been observed that resistance of structural elements against
impact loads is of great importance in strategically important structures such as
hospitals and government buildings, especially in the face of increasing terrorist
attacks today. However, due to the complex nature of the problem, there is no
generally accepted codes or specifications for the design of reinforced concrete
structural members against such loads. Therefore, numerical methods such as the
finite element method are widely used for the design and analysis of reinforced
concrete structural members exposed to impact loads. From this point of view,
the simply supported beam element used as a common building element in the
construction industry was analyzed using the nonlinear finite element program
under impact loads in different directions by considering different intervals of
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transverse reinforcement . The stress-strain and deformation-time relationships
were obtained under the loadings and compared in terms of damage behaviors.

KEYWORDS: Impact Load, Reinforced Concrete Beam, Transverse Rein-
forcement , Finite Elements
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Darbe Yiikii Etkisindeki Farkli Enine Donati Araliklarina Sahip
Betonarme Kirislerin Sonlu Elemanlar Metodu ile incelenmesi

OZET

Gecmisten glinlimiize 6nemli ve uygulamada yaygin kullanima sahip bir
yap1 elemani olan betonarme kirigler, hizmet 6miirleri boyunca statik ve dina-
mik yiikler gibi gesitli yliklere maruz kalmaktadirlar. Zaman siirecine yayili sa-
bit yiikler olarak tanimlanabilen statik yiiklerin aksine; dinamik yiikler, anlik
bir zamana toparlanmis ani yiikler olarak tanimlanabilir. Yap1 elemanlari statik
yiikler altinda yiiksek mukavemet gosterirken, dinamik yiikler altinda gevrek
bir davranis sergileyip aniden kirilabilmektedir. Ani bir dinamik yiikleme olar-
ak kabul edilen darbe ytikleri altindaki betonarme yap1 elemanlarinin tasarimu,
son yillarda artis gosteren yikici depremler, terdr saldirilart ve patlamalar gibi
yapilarin iizerinde darbe yiikii etkisi olusturan olaylarin yan1 sira; mermi, roket,
gemi, ugak, kaya ve arag¢ benzeri cisimlerin binalara ¢arpmasi gibi olaylar ned-
eniyle de giiniimiizde gittikge daha ¢gok 6nem kazanan bir konu haline gelmistir.
Ozellikle giiniimiizde teror saldirilarinin her gegen giin artmasi karsisinda, yapi
elemanlarinin darbe yiiklerine kars1 dayaniminin, hastane ve devlet binalar1 gibi
stratejik dneme sahip yapilarda bir hayli 6nem arz ettigi gozlemlenmistir. Buna
ragmen problemin kompleks yapisindan &tiirii betonarme yap1 elemanlarinin bu
tiir yliklere kars1 tasarimi i¢in genel kabul gormiis herhangi bir yonetmelik ya
da yonerge bulunmamaktadir. Bundan dolayi, darbe yliklerine maruz kalan bet-
onarme yapi elemanlarinin tasarim ve analizi i¢in yaygin olarak sonlu elemanlar
yontemi gibi sayisal yontemlere bagvurulmaktadir. Buradan hareketle bu calig-
mada, insaat sektoriinde yaygin bir yap1 elemani olarak kullanilan basit mesnetli
kiris elemaninin dikkate alinarak ve farkli dogrultularda darbe yiiklerine maruz
birakilarak dogrusal olmayan sonlu elemanlar programi ile analizi yapilmaistir.
Yiiklemeler sonucunda gerilme-deformasyon ve deformasyon-zaman iligkileri

elde edilmis ve hasar davraniglari agisindan karsilastirilmastir.

ANAHTAR KELIMELER: Darbe Yiikii, Betonarme Kiris, Enine Donati,

Sonlu Elemanlar
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Balik¢ilik Endiistrisi Atik Su Geri Kazanim Sistemi
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OZET

Gunimiizde endiistriyel liretimin artmasi ile birlikte su tiiketimi de buna pa-
ralel olarak artis gostermektedir. Ozellikle gida endiistrileri, temel olarak akis
teknolojisine dayali oldugu icin proseslerinde neredeyse her asamada yiiksek
kalite ve miktarda suya ihtiya¢ duymaktadir. Suyun kullanimindaki bu diizenli
artis sebebiyle kaynak sikintilar1 yaganmasi ile beraber su tiiketimi konusunda
stirdiirtilebilir isletme verimi elde etmek neredeyse imkansiz hale gelmektedir.
Gelecekte su kaynaklari ile ilgili olasi su sikintilarinin 6nlenmesi ve mevcut do-
gal kaynaklarimizin korunarak gelecek nesillere siirdiiriilebilir bir ¢evre bira-
kilmasi, atik suyun kabul edilebilir standartlar kapsaminda desarjini ve temiz
su dongiisiinii saglamak adina gida sektoriindeki atik sularin geri kazanimi ve
proses suyu olarak tekrar kullanilmasi glindemdedir. Tiirkiye’de ihracat orani-
nin en yliksek oldugu endiistrilerden biri olan balik¢ilik endistrisi, calismamiz
kapsaminda ana endiistri olarak secilmis olup ilgili tesislerindeki atik sularin
geri kazanim teknikleri ile yeniden kullanima hazir hale gelmesi hedeflenmek-
tedir. Balik¢ilik endiistrisinin en yogun oldugu bdlgelerden biri olan Mugla’da
bulunan balik isleme tesisleri, sorunu kaynaginda ¢6zmek, olusan atik sular i¢in
sifir desarj konseptine uygun bir sistem tasarlayarak hem desarj yoniinden hem
de ihtiya¢ duyulan temiz su kaynag1 yoniinden iyilestirmek amaciyla pilot en-
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diistri olarak se¢ilmistir. Calismamizda, bu endiistrilerdeki ters ozmostan ¢ikan
iletkenligi yiiksek atik suyun karakteristigine bagli olarak alic1 ortam ve kanali-
zasyon desarj standartlarin1 saglamamasindan yola ¢ikilmis olup gerekli proses
suyu ihtiyacinin karsilanabilmesi amaglanmistir. Bu tesislerde kullanilan ve or-
ganik kirlilige maruz birakilan atik su, uygun aritma yontemleriyle birlikte ileri
aritim teknolojileri ve organik kimyasallar kullanilarak aritima tabi tutulacaktir.
Daha sonra ters ozmostan ¢ikan atik su ile ham su deposunda karistirilip tekrar
ters ozmosa verilerek proses suyu ozelliklerine getirilecektir. Boylelikle suyun
geri kazanimi saglanarak ¢evre dostu bir proje elde edilebilecektir. Aritma pro-
sesi kapsaminda olusan ¢amur ve geri yikama sulari ise dengeleme tanklarinda
toplanarak yogunlastirma ve susuzlastirma proseslerinden gegcirilerek kati atik
olusturulacaktir. Olusan bu kat1 atigin zengin igeriginden Gtiirii tarimda giibre
veya balik-yem fabrikalarinda yem katki maddesi olarak kullanilmasi, boyle-
likle dongiisel ekonomiye de katki saglanmasi planlanmaktadir. Ayrica dizayn
edilecek bu tesislerde, buharlagma ve diger kayiplar disinda harici kaynaklardan
besleme olmadan minimum su ihtiyact ve 98% oraninda stabil bir su dongiisii
saglanabilecektir.

ANAHTAR KELIMELER: Atik Su, Sifir Desarj, Su Aritimi, Siirdiiriilebi-
lirlik, Balik¢ilik Endiistrisi, Geri Kazanim
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Fishing Industry Wastewater Recovery System

ABSTRACT

Today, with the increase in industrial production, water consumption is also
increased. Especially food industries need high quality and quantity of water at
almost every stage of their processes as it is based on flow technology. Due to
this regular increase in water use and resource constraints, it becomes practically
impossible to achieve sustainable operating efficiency in water consumption. It
is on the agenda to prevent possible water problems related to water resources in
the future and to leave a sustainable environment to future generations by pro-
tecting our existing natural resources, recovering wastewater in the food sector,
and reusing it as process water to discharge the wastewater within the scope of
acceptable standards and ensure a clean water cycle. The fishing industry, which
is one of the industries with the highest export rate in Turkey, has been selected
as the leading industry within our study's scope. It aims to make the wastewa-
ter ready for reuse using recovery techniques. Fish processing plants located in
Mugla, one of the regions where the fishing industry is most concentrated, have
been chosen as a pilot industry to improve both in terms of discharge and in
terms of the clean water supply needed by designing a system following the ze-
ro-discharge concept for wastewater generated to solve the problem at the sour-
ce. This study is based on the fact that such industries do not meet the receiving
environment and sewage discharge standards due to the characteristic of high
conductivity wastewater coming out of reverse osmosis, and it is aimed to meet
process water demand. The wastewater used in these facilities and exposed to
organic pollution will be treated using appropriate treatment methods, advanced
treatment technologies, and organic chemicals. After mixing with the wastewater
coming from reverse osmosis in the raw water tank, it will be returned to reverse
osmosis and brought back to process water characteristics. Hence, with this re-
covery achievement, an environmentally friendly project will be acquired. The
sludge and backwash water generated in the treatment process will be collected
in the balance tanks and passed through the thickening and dewatering units
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to form solid waste. Due to this solid waste's rich content, it is planned to be
used as fertilizer in agriculture or as a feed additive in fish-feed factories, thus
contributing to the circular economy. Besides, in these facilities to be designed,
minimum water requirement and stable water cycle up to 98% can be achieved
without feeding on external sources, except for evaporation or any other losses.

KEY WORDS: Wastewater, Zero Discharge, Water Treatment, Sustainabi-
lity, Fishing Industry, Recovery
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ABSTRACT

In this study, it was aimed to determine the heavy metal pollution in that re-
gion by performing heavy metal analysis on the marine sediments in the Izmir
Karaburun peninsula. For this purpose, sediment samples were taken from six
different regions on the izmir Karaburun peninsula by drilling method. Sedi-
ment samples taken were analyzed using Laser induced breakdown spectroscopy
(LIBS) method. In this method, percentage matching ratios of the elements in
the sample with the elements defined in the device are given. As a result of
the analysis, it was determined that potassium (K) with 97% matching rate and
iron (Fe) with 94% matching r&ate were found to be intense in six different
regions. In the first, fourth and sixth regions, the element silver (Ag), which we
call a common heavy metal, was found at a high rate of 50% compared to other
regions. By examining the results of this analysis, it was determined that the
results were similar to each other in six different regions in the Izmir Karaburun
peninsula, and trace amouts of heavy metals that could be considered dangerous
were found. When the results are compared with the results of the literature, the
presence of elements such as mercury (Hg), lead (Pb), arsenic (As), which are

known as toxic elements in the literature and which are dangerous for human
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health, were found in trace amounts. Therefore, it has been concluded that there
is no heavy metal pollution that could pose a danger to human health and marine
ecosystems in the region.

KEY WORDS: Heavy metal, Laser induced breakdown spectroscopy
(LIBS), Marine sediments
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Edremit Korfezi’nden Alinan Deniz Sedimentlerindeki
Agir Metal Tayini
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OZET

Bu calismada Edremit Korfezi’nden alinan deniz sedimentlerinin agir met-
al analizleri yapilarak bolgedeki agir metal kirliliginin belirlenmesi amaglan-
mistir. Bu dogrultuda calisma bolgesinden, uygun goriilen alt1 noktadan sedi-
ment 6rnekleri toplanmistir. Toplanan numunelerin elementel analizleri X-Isin1
Fliioresans (XRF) yontemi ile yapilarak yiizde cinsinden sonuglar elde edilm-
istir. Yapilan element analizi neticesinde numunelerde Fe, Al, Ca, Si, K, Cu, Mg,
Mn, Rb, Sr, Pb, Zr, Pd, Yb, Zn, Br, Cr, Ba, Re, Ni, V, Ti, Ga ve S elementlerine
rastlanmigtir. Element dagilimlari ve konsantrasyonlari alt1 bolgede de benzerlik
gostermistir. Numunelerin alindigr alti bolgenin tamaminda en yiiksek konsan-
trasyonun Fe elementine ait oldugu belirlenmistir. Yalnizca bir bolgede yiiksek
Aliiminyum (Al) ve Cinko (Zn) konsantrasyonu ol¢iilmiistiir, bir bolgedeyse
Ol¢iim smirmin altinda Civa (Hg) elementine rastlanmistir. Pb, V, Cr, Ni, Mn,
Cu agir metalleri 6l¢iim degerlerinin altinda tespit edilmis olup ¢evre ve canli
sagligi icin son derece tehlikeli olan toksik etkiye sahip Arsenik (Ar) ve Kadmi-
yum (Cd) agir metallerine ise sedimentlerin hi¢birinde rastlanmamustir.

ANAHTAR KELIMELER: Agir Metal, Edremit Korfezi, Sediment, XRF
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