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Preface

5™ International Engineering Research Symposium was held between 7-9 March 2024 with
the hosting of Diizce University, Tiirkiye. Over 200 full-text papers and abstracts were
submitted in 15 various engineering branches to the symposium. Approximately 175 of
these papers were accepted for the presentation after the peer-reviews.

Thank you for your interest to the symposium.

INERS’24 Organization Committee
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Kolonlarin Farkl Yerlestirilmesiyle Olusturulan Bina Modellerinde Katlara Gelen Deprem
Yiikleri ve Deplasmanlarin incelenmesi

Esra Muti®’, Ercan Ozgan®
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OZET

Bu calismada, Sakarya ili Serdivan Ilcesi, Beskoprii mahallesinde bulunan betonarme bir binanin analizi yapilmigtir.
Binada tasiyici elemanlarindan olan kolonlarin binanin projesi iizerinde ki farkli yerlesimlerinin yapinin deprem
davranisi ve performansi lizerinde ki etkileri incelenmistir. Bu amagla olusturulan bina modelinde kat yiiksekligi 3 metre
olup bina zemin +3 kathdir. Bina genisligi 15 m uzunlugu ise 18 m’dir. Bina modelinin “x yoniinde” 5’er metre ara ile 4
tane aks bulunurken “y yoniinde” ise 3,5 m, 3 m, 5 m, 3 m ve 3,5 m araliklarla olmak {izere toplam 6 aks bulunmaktadir.
Farkli kolon yerlesimi ile 3 bina modeli olusturulmus ve 3 bina modelinde de kirisler 30x60 cm ve déseme kalinligi1da 15
cm se¢ilmistir. Model binalarda asansor boslugu 180x210 cm, merdiven boslugu da 260x340 cm olarak birakilmistir.
Olusturulan 3 model binadan referans olan bina modeline 2018 deprem yonetmeligi sartlarina uygun olarak “x” ve “y”
yonlerinde kolonlar yerlestirilmis, diger iki model binaya yerlestirilen kolonlar ise farkli sekillerde yerlestirilmistir.
IdeCad paket programu ile Referans bina modeli ve diger iki bina modeline etki eden deprem yiikleri ve deplasmanlar
katlar bazinda hesaplanmis ve sonuglar karsilastirilmistir. Ayni bina planina kolonlarin farkli yerlestirilmesi durumunda
binalara etki eden deprem yiikleri ve katlarda olusan deplasmanlarin degisimleri gosterilmistir.

Anahtar Kelimeler: Betonarme bina, Deprem performansi, Kolon, Tasarim

Examination of Earthquake Loads and Displacements on Floors in Building Models Created by
Different Placement of Column

ABSTRACT

In this study, a reinforced concrete building located in Beskdprii neighbourhood of Serdivan District of Sakarya province
was analysed. The effects of different placements of columns, which are load-bearing elements in the building, on the
building's project, on the earthquake behaviour and performance of the building were examined. In the building model
created for this purpose, the floor height is 3 meters and the building has ground floor + 3 floors. The building width is
15 m and the length is 18 m. While there are 4 axes with 5 meters intervals in the "x direction" of the building model,
there are a total of 6 axes in the "y direction" with 3.5 m, 3 m, 5 m, 3 m and 3.5 m intervals. Three building models were
created with different column placements, and in all three building models, beams were chosen as 30x60 cm and floor
thickness was 15 cm. In model buildings, the elevator shaft is 180x210 cm and the stairwell is 260x340 cm. Columns
were placed in the "x" and "y" directions in the reference building model of the three model buildings created, in
accordance with the requirements of the 2018 earthquake regulations, and the columns placed in the other two model
buildings were placed in different ways. Earthquake loads and displacements affecting the Reference building model and
the other two building models were calculated on a floor basis with the IdeCad package program and the results were
compared. If columns are placed differently in the same building plan, the earthquake loads acting on the buildings and
the changes in the displacements occurring on the floors are shown.

Keywords: Reinforced concrete building, Earthquake performance, Column, Design
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Ayni Binada Kolonlarin Farkl Yerlestirilmesi Durumunda Binada Olusan Diizensizlikler ve
Moment Etkilerinin Incelenmesi

Esra Muti®’, Ercan Ozgan®
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OZET

Bu calismada, Sakarya ili Serdivan flgesi, Besképrii mahallesinde bulunan betonarme bir binanin analizi yapilmistir.
Binada tasiyici elemanlarindan olan kolonlarin binanin projesi tizerinde ki farkli yerlesimlerinin binada ki diizensizlikler
ve moment etkisi incelenmistir. Buamagla olusturulan bina modelinde kat ytiksekligi 3 metre olup bina zemin +3 kathdir.
Bina genisligi 15 m uzunlugu ise 18 m’dir. Bina modelinin “x y6niinde” 5’er metre ara ile 4 tane aks bulunurken “y
yoniinde” ise 3,5 m, 3 m, 5 m, 3 m ve 3,5 m araliklarla olmak tizere toplam 6 aks bulunmaktadir. Olusturulan bina
modellerinde kirisler 30x60 cm alinirken déseme kalinlig1 ise 15 cm olarak alinmistir. Olusturulan 3 model binadan
referans olan bina modeline 2018 deprem yodnetmeligi sartlarina uygun olarak “x” ve “y” yonlerinde kolonlar
yerlestirilmis, diger iki model binaya yerlestirilen kolonlar ise farkl: sekillerde yerlestirilmistir. Tarafimizca olusturulan
Referans model bina ile kolon yerlesimi piyasa da ofisi olan bir insaat miithendisi ve bir mimar tarafindan yapilan iki
ornek model bina ideCad programi ile analiz edilmistir. Analiz sonucunda deprem etkisine maruz birakilan 3 model
binada olusan diizensizlikler ve moment etkileri hesaplanmis ve karsilastirilmistir. Ayni bina planina kolonlarin farkli
yerlestirilmesi durumunda binalarda ki diizensizliklerin ve momentlerin degisimleri gosterilmistir.

Anahtar Kelimeler: Deprem performansi, Diizensizlikler, Kolon, Moment, Tasarim.

Examination of Irregularities and Moment Effects in the Building When Columns Are Placed
Differently in the Same Building

ABSTRACT

In this study, a reinforced concrete building located in Beskdprii neighbourhood of Serdivan District of Sakarya province
was analysed. The irregularities and moment effects of the different placements of the columns, which are the load-
bearing elements in the building, on the project of the building were examined. In the building model created for this
purpose, the floor height is 3 meters and the building has ground floor + 3 floors. The building width is 15 m and the
length is 18 m. While there are 4 axes with 5 meters intervals in the "x direction" of the building model, there are a total
of 6 axes in the "y direction" with 3.5 m, 3 m, 5 m, 3 m and 3.5 m intervals. In the building models created, the beams
were taken as 30x60 cm and the floor thickness was taken as 15 cm. Columns were placed in the "x" and "y" directions
in the reference building model of the three model buildings created, in accordance with the requirements of the 2018
earthquake regulations, and the columns placed in the other two model buildings were placed in different ways. The
reference model building created by us and the column layout of two sample model buildings built by a civil engineer
and an architect who have an office in the market were analysed with the IdeCad program. As a result of the analysis,
irregularities and moment effects in 3 model buildings exposed to earthquake effects were calculated and compared. The
changes in irregularities and moments in buildings are shown when columns are placed differently in the same building
plan.

Keywords: Earthquake performance, Irregularities, Column, Moment, Design.
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OZET

Geleneksel iiretim yontemlerinin bazi durumlarda yetersiz kaldig1 gozlemlenirken, Endiistri 4.0 ve diger teknolojik
ilerlemelerle birlikte eklemeli imalat yontemleri 6nem kazanmistir. Bu yontemler, havacilik, biyomedikal, otomotiv ve
insaat gibi endiistrilerde ihtiyaglar1 karsilamak icin kullanilmaktadir. FDM (eriyik yigma) yontemi, ozellikle ev
kullanicilar1 arasinda popiiler olan bir teknolojidir ve i¢ yap1 yogunlugunu tiim hacimde etkileyerek degistirme imkani
sunar. Bu bildiri calismasinda, FDM ydntemiyle iiretilen pargalarin dis yiizeyini degistirmeden i¢ yapisini iyilestirme ve
ozellestirme hedeflenmistir. Topoloji ve kafes optimizasyonu kullanilarak i¢ yapiy1 degistirmek amaglanmistir.

Fiat Egea kap1 agma kolundan elde edilen model iizerinde yapilan analizler sonucunda en iyi optimizasyonu saglayan bir
topoloji optimizasyonu, bir kafes optimizasyonu ve bir hibrit model olusturulmustur. Bu sonuglar, i¢ yap1 yogunlugunu
ozellestirmek icin iretilmistir. Modeller, PLA malzemesi kullanilarak Bambu Lab X1-Carbon 3 boyutlu yaziciyla
tretilmistir.

Kafes ve topoloji optimizasyonu sonrasinda iiretilen modellerin yiik/agirlik oraninin karsilastirilmasi igin her bir
numuneye ¢ekme testi uygulanacaktir. Elde edilen sonuglar ile eklemeli imalatin 6nemi ve i¢ yap1 6zellestirilmesinde
topoloji ve kafes optimizasyonunu etkisi belirlenecektir.

Anahtar Kelimeler: FDM, Eklemeli imalat, 3B yazici, Topoloji optimizasyonu, Kafes optimizasyonu.

A Study on Regional Density Customization Using Topology and Lattice Optimization in 3D
Printers

ABSTRACT

While traditional manufacturing methods have proven insufficient in certain cases, additive manufacturing methods have
gained significance with the advent of Industry 4.0 and other technological advancements. These methods are used to
meet the needs of industries such as aviation, biomedical, automotive, and construction. The Fused Deposition Modeling
(FDM) method, particularly popular among home users, allows for the alteration of internal structure density throughout
the volume. This paper aims to improve and customize the internal structure of parts produced using the FDM method
without altering their external surface. Topology and lattice optimization are used to modify the internal structure.

Based on analyses conducted on a model obtained from the Fiat Egea door handle, a topology optimization, a lattice
optimization, and a hybrid model have been developed to achieve the best optimization results. These results were
produced to customize the internal structure density. The models were produced using PLA material and the Bambu Lab
X1-Carbon 3D printer.

To compare the load-to-weight ratio of models produced after lattice and topology optimization, tensile testing will be
conducted on each sample. The results obtained will determine the importance of additive manufacturing and the effect
of topology and lattice optimization in customizing internal structures.

Keywords: FDM, Additive manufacturing, 3D printing, Topology optimization, Lattice optimization.
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Ayni Binada Kolonlarin Farkl Yerlestirilmesinin Yapi Maliyetine Etkisi
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OZET

Bu calismada, Sakarya ili Serdivan llgesi, Beskoprii mahallesinde bulunan betonarme bir binanin analizi yapilmistir.
Binada tasiyici elemanlarindan olan kolonlarin binanin projesi iizerinde ki farkli yerlesimlerinin yap1 maliyetine etkisi
incelenmistir. Bu amagla olusturulan bina modelinde kat ytiksekligi 3 metre olup bina zemin +3 katlidir. Bina genisligi 15
m uzunlugu ise 18 m’dir. Bina modelinin “x yoniinde” 5’er metre ara ile 4 tane aks bulunurken “y yoniinde” ise 3,5 m, 3
m, 5 m, 3 mve 3,5 m araliklarla olmak {izere toplam 6 aks bulunmaktadir. Olusturulan bina modellerinde kirisler 30x50
cm alinirken déseme kalinlig1 ise 15 cm olarak alinmistir. Olusturulan 3 model binadan referans olan bina modeline 2018
deprem ydnetmeligi sartlarina uygun olarak “x” ve “y” yonlerinde kolonlar yerlestirilmis, diger iki model binaya
yerlestirilen kolonlar ise farkli sekillerde yerlestirilmistir. Tarafimizca olusturulan Referans model bina ile kolon
yerlesimi piyasa da ofisi olan bir insaat mithendisi ve bir mimar tarafindan yapilan iki rnek model bina ideCad programi
ile analiz edilmistir. Analiz sonucunda deprem etkisine maruz birakilan 3 model binanin kalip, beton ve donati maliyetleri
hesaplanmis ve karsilastirilmistir. Ayni bina planina kolonlarin farkhi yerlestirilmesi durumunda binalarin sadece
deprem performanslarinin degil yap: maliyetlerinin de 6nemli diizeyde degistigi gosterilmistir.

Anahtar Kelimeler: Depreme dayanikli bina, Kolon, Maliyet, Tasarim

The Effect of Different Placement of Columns in the Same Building on Construction Cost
ABSTRACT

In this study, a reinforced concrete building located in Beskdprii neighbourhood of Serdivan District of Sakarya province
was analysed. The effect of different placements of columns, which are load-bearing elements in the building, on the
building's project, on the building cost was examined. In the building model created for this purpose, the floor height is
3 meters and the building has ground floor + 3 floors. The building width is 15 m and the length is 18 m. While there are
4 axes with 5 meters intervals in the "x direction” of the building model, there are a total of 6 axes in the "y direction”
with 3.5 m, 3 m, 5 m, 3 mand 3.5 m intervals. In the building models created, the beams were taken as 30x50 cm and the
floor thickness was taken as 15 cm. Columns were placed in the "x" and "y" directions in the reference building model of
the three model buildings created, in accordance with the requirements of the 2018 earthquake regulations, and the
columns placed in the other two model buildings were placed in different ways. The reference model building created by
us and the column layout of two sample model buildings built by a civil engineer and an architect who have an office in
the market were analysed with the IdeCad program. As a result of the analysis, the formwork, concrete and reinforcement
costs of 3 model buildings exposed to earthquake effects were calculated and compared. It has been shown that if columns
are placed differently in the same building plan, not only the earthquake performance of the buildings but also the
construction costs change significantly.

Keywords: Earthquake-resistant building, Column, Cost, Design
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OZET

Beyaz ve Kasar peynirlerinden sonra Tiirkiye’'de en fazla iiretilen ve tiiketilen Tulum peynirinin, kendine 6zgii nitelikleri
kazanabilmesi i¢in en az 3 ay olgunlastirilmasi gerekmektedir. Olgunlastirma asamasindaki iklimlendirme, iscilik ve
diger isletme masraflarin1 disiirmek ve kisith iiretim alanindan en yiliksek seviyede yararlanmak icin peynirin
olgunlasma stiresinin kisaltilmasi tretici agisindan biiytik bir 6neme sahiptir. Bu ¢alismada, Bacillus licheniformis
kaynakli endoproteaz ve Aspergillus oryzae kaynakli endoproteaz/ekzoproteaz enzimleriyle %10 seviyesinde hidrolize
edilen kazein ilavesinin Tulum peynirinin bazi nitelikleri {izerine etkisi arastirilmistir. Bu amagla, kuru maddesinin
%10’u oraninda hidrolize edilmis ve/veya edilmemis kazein iceren 6 cesit peynir iretilip 90 giin boyunca 6+1°C
olgunlastirilmistir. Orneklerin titrasyon asitligi (% laktik asit) %0,73-1,43, pH 4,21-4,80, kuru madde %47,71-51,83, yag
%21,71-25,34, tuz %2,43-3,61, protein %20,06-25,77, suda ¢oziinen protein %2,50- 8,25, toplam serbest yag asitleri (%
oleik asit) %0,66-0,99, laktik asit %1,11-2,36 ve sitrik asit dlizeylerinin 1168-2700 ppm arasinda degistigi saptanmistir.
De Man-Rogosa-Sharpe agarda laktik asit bakteri sayis1 6,28-8,69 log kob/g araliginda bulunmustur. Sonug olarak, Tulum
peynirinin olgunlagsma siiresini kisaltmak i¢in %10 seviyesinde hidrolize edilen kazeinlerin kullanilabilecegi tespit
edilmistir.

Anahtar Kelimeler: Tulum peyniri, Hidrolize kazein, Fizikokimyasal nitelikler, Hizli olgunlastirma, Endoproteaz,
Ekzoproteaz.

Use of the Casein Hydrolyzed with Different Proteolytic Enzymes in Tulum Cheese Making
ABSTRACT

Tulum cheese, which is the most produced and consumed cheese in Turkey after White and Kashar cheeses, needs to be
ripened for at least 3 months in order to gain its unique properties. Shortening the ripening period of cheese is of great
importance for the producer in order to reduce air conditioning, labor and other operating expenses during the ripening
process and to increase cheese production in the limited production area. In this study, the effect of the addition of casein
hydrolyzed to 10% hydrolysis degree by endoprotease from Bacillus licheniformis and endoprotease/exoprotease
mixture from Aspergillus oryzae, on some properties of Tulum cheese was investigated. For this purpose, 6 types of cheese
containing 10% hydrolyzed and/or non-hydrolyzed casein in the dry matter were produced and matured for 90 days at
6+1°C. The titratable acidity (as % lactic acid), pH, dry matter, protein, fat, salt, water-soluble protein, total free fatty
acids (as % oleic acid), lactic and citric acid level of Tulum cheese were found to vary between 0.73-1.43%, 4.21-
4.80,47.71-51.83%, 21.71-25.34%, 2.43-3.61%, 20.06-25.77%, 2.50-8.25%, 0.66-0.99%, 1.11- 2.36% and 1168-2700
ppm, respectively. The number of lactic acid bacteria on De Man-Rogosa-Sharpe agar was found to be of 6.28-8.69 log
cfu/g. As aresult, it has been determined that 10% hydrolyzed casein can be used to shorten the ripening time of Tulum
cheese.

Keywords: Tulum cheese, Casein hydrolysis, Physicochemical properties, Accelerated ripening, Endoprotease,
Exoprotease.
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ABSTRACT

Nowadays, the importance of energy is increasing day by day. Approximately one-third of the world's energy
consumption comes from buildings, and the majority of this comes from the energy consumed by cooling, heating and air
conditioning systems. Therefore, an improvement in these systems provides serious energy savings on a global scale. In
this study, system performance and environmental effects were examined by using different refrigerants (R22, R134a,
R407c, R410a and R123) at different evaporator temperatures (5 °C, 0°C, -5 °C and -10 °C) in a vapor compression
refrigeration system with an internal heat exchanger. The most important purpose of using an internal heat exchanger
in a vapor compression refrigeration system is to prevent liquid refrigerant from flowing to the compressor used in the
system. With this superheating process, refrigerant in the form of superheated vapor is supplied to the compressor. The
performances of other refrigerants that will be chosen as alternatives to R22 refrigerant were compared with the
performance of this refrigerant. The COP value of R410a compared to R22 at 5 °C evaporator temperature showed the
best performance with an increase of 12.91%. The enviro-economic value of R410a has the best performance with
0.08874 ¢/h compared to R22 at 5 °C evaporator temperature. As a result of the study, it was determined that R410a has
better performance than R22 refrigerant in terms of both performance and environmental-economics.

Anahtar Kelimeler: Vapor compression refrigeration system, Refrigerants, COP, Enviro-economic analysis
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OZET

Icinde bulundugumuz yiizyilin en énemli sorunlardan birisi siirdiiriilebilir ¢evre/doga hedefine ulasilmasidir. Fosil
atiklarin neden oldugu kirliligi yok etmek, sorunlar yerinde tespit ederek onleyici bir yaklasimla yenilenebilir ve
dontstiriilebilir enerji kaynaklarinin kullanilmasini tesvik etmek maksadiyla da birlesmis milletler tarafindan
sturdirilebilir kalkinma amaglari belirlenmistir. Bu baglamda bu ¢alismada Erzurum’da faaliyet gosteren 80 ¢alisan
bulunan bir tekstil sanayi firmasiyla yine Erzurum’da faaliyet gosteren bir hizmet isletmesi olan 110 kisi kapasiteli otel
isletmesinin neden oldugu karbon ayak izi seviyeleri tespit edilmistir. Ge¢tigimiz bir yila ait elektrik ve dogalgaz
tilketimleri basta olmak tiim veriler isletmelerden temin edilmistir. Ardindan yalin iiretim teknikleri ve atama modeli
yardimiyla isletmelerde gesitli iyilestirmeler yapilmis ve bu iyilestirmeler sonunda meydana gelmesi beklenilen karbon
ayak izi karsilastirllmistir. Yapilan iyilestirme calismalarindan sonra karbon salinim miktarlarinin daha asag: ve kabul
edilebilir seviyelerde ger¢ceklesmesinin miimkiin oldugu gorilmektedir.

Anahtar Kelimeler: Karbon ayak izi, Yalin liretim, Uretim ve hizmet isletmelerinde optimizasyon

Comparative Carbon Footprint Analysis and Improvement Studies in a Production and Service
Enterprise

ABSTRACT

One of the pressing challenges of our current century revolves around achieving sustainability in the environment and
nature. The United Nations has outlined sustainable development goals aimed at mitigating pollution stemming from
fossil waste, fostering the adoption of renewable and convertible energy resources, and proactively addressing on-site
issues. This study delves into the determination of carbon footprint levels generated by a textile industry company in
Erzurum, employing 80 individuals, and a hotel business in Erzurum with a capacity for 110 guests. All pertinent data,
particularly electricity and natural gas consumption over the past year, were sourced from these businesses.
Subsequently, employing lean production techniques and the assignment model, various enhancements were
implemented in these enterprises, and the anticipated carbon footprint resulting from these improvements was assessed.
The outcomes reveal that, following the implementation of improvement initiatives, it is feasible to significantly reduce
carbon emissions to levels that are both lower and deemed acceptable.

Keywords: Carbon foot print, Lean manufacturing, Optimization in production and service enterprises
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OZET

Aliiminyum dogada en ¢ok bulunan elementlerden biri olup, hafiflik, mukavemet, tstiin korozyon direnci, yiiksek
derecede 1s1 ve elektrik iletkenligi, 1s1l islem yapilabilirligi gibi 6zelliklere sahip olmasi sebebiyle 6zellikle havacilik,
savunma ve otomotiv gibi alanlarda yogunlukla kullanilmaktadir. Aliminyum alasimlarinin bu avantajlarinin yaninda
bazi islenebilirlik problemleri mevcuttur. En 6nemli islenebilirlik problemlerinden birisi y1gint1 talas olusumudur (YT).
Bu ¢alismada Aliiminyum 7075 T6 alasiminin ¢evre frezelemesinde meydana gelen kesme kuvvetleri incelenmistir.
Calismada iki farkl takim kullanilmistir. Takimlardan birisi diiz parmak freze iken digeri kdse yuvarlatmasina sahiptir.
Kesme parametreleri olarak 3 farkli ilerleme miktar1 (0.2 mm/dev, 0.25 mm/dev, 0.3 mm/dev) ve 3 farkli kesme hiz1
(300 m/dak, 350 m/dak,400 m/dak) secilmistir. Deney sonrasinda elde edilen kesme kuvvetleri incelendiginde; En
kiiglik kesme kuvveti 761 N degeri ile kdse yuvarlatmasina sahip takimda takiminda, 300 m/dak kesme hizi, 0.2 mm/dev
ilerlemede meydana geldigi goriilmistiir. En ylksek kesme kuvveti ise 1300 N degeri olarak diiz parmak frezede 400
m/dak kesme hizi ve 0.3 mm/dev ilerleme miktarinda 6l¢tilmiistiir.

Anahtar Kelimeler: Al 7075, Frezeleme, Kesme kuvveti, Parmak freze.

Investigation of the Effect of Cutting Parameters on Cutting Forces in Peripheral Milling of
AL7075 Té6 Alloy

ABSTRACT

Aluminum is one of the most abundant elements in nature and is used extensively in areas such as aviation, defense and
automotive due to its properties such as lightness, strength, superior corrosion resistance, high heat and electrical
conductivity, and heat treatability. In addition to these advantages of aluminum alloys, there are some machinability
problems. One of the most important machinability problems is Built-Up Edge formation (BUE). In this study, the cutting
forces occurring in peripheral milling of Aluminum 7075 T6 alloy were examined. Two different teams were used in the
study. One of the tools is a straight end mill while the other has corner rounding. 3 different feed rates (0.2 mm/rev, 0.25
mm/rev, 0.3 mm/rev) and 3 different cutting speeds (300 m/min, 350 m/min, 400 m/min) were selected as cutting
parameters. When the cutting forces obtained after the experiment are examined; It was observed that the smallest
cutting force, with a value of 761 N, occurred in the tool with corner rounding, at a cutting speed of 300 m/min and a feed
of 0.2 mm/rev. The highest cutting force was measured as 1300 N on a flat end mill at a cutting speed of 400 m/min and
a feed rate of 0.3 mm/rev.

Keywords: Al 7075, Milling, Cutting force, End mill
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OZET

Bu arastirmada, Yalova ilindeki kentsel kat1 atik ydnetimine yonelik bir Akilli Sehir uygulamasi olan EVRAKA yazilimi ve
IoT teknolojisi kullanilarak gercek zamanli veri setleri elde edilmistir. Atik toplama operasyonlari ve ¢op kutusu toplama
sikligina dair veri kiimeleri, Cografi Bilgi Sistemi ile entegre edilerek canl niifus verilerine dontistiirilmiistiir. K-Means
kiimeleme yontemi kullanilarak, nokta bazli atik iiretim oranlar ve kapasite gereksinimleri analiz edilmistir. Modellenen
yeni nesil ¢op kutulari, mevcut sistemdeki ¢6p kutularinin yerine farkli hacimlerde ve yiiriime mesafeleri temel alinarak
olusturulmustur. Ger¢cek zamanl verilerle yapilan atik toplama islemleri sonucunda, en uygun ¢6p kutusu secenekleri
belirlenmistir. Calisma, atik yonetimi siireglerinde verimliligi artirmak amaciyla gergeklestirilen modelleme ve
analizlerin, siirdiiriilebilir cevre yonetimi i¢in katki saglayabilecegini gostermektedir. Bu 6zgiin ¢alisma, teknoloji ve veri
odakli ¢6ziimlerle kentsel kat1 atik yonetiminin optimize edilmesine dair bir perspektif sunmaktadir.

Anahtar Kelimeler: Akilli sehir, Kentsel kat1 atik yonetimi, Siirdiirebilirlik.

Urban Solid Waste Management in Smart Cities Application, Case of Yalova City
ABSTRACT

In this study, real-time data sets have been obtained for urban solid waste management in the province of Yalova using
the EVRAKA software, an Intelligent City application, and IoT technology. Data sets related to waste collection operations
and trash bin collection frequency have been integrated with the Geographic Information System, transforming them
into live population data. Point-based waste generation rates and capacity requirements have been analyzed using the
K-Means clustering method. Next-generation trash bins have been modeled, taking into account different volumes and
walking distances, replacing the existing trash bins in the system. The most suitable options for trash bin selection have
been determined based on real-time data from waste collection operations. This study demonstrates that modeling and
analyses conducted to enhance efficiency in waste management processes can contribute to sustainable environmental
management. The originality of this work provides a perspective on optimizing urban solid waste management through
technology and data-focused solutions.

Keywords: Smart cities, Sustainability, Urban solid waste management.
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Yiiksek Sicaklik-Yiiksek Cevrim Yorulma Test Cihazi Tasarimi

Osman Tuna Gékgozeb”, Hiidayim Basak®

aGazi Universitesi, Fen Bilimleri Enstitiisii, Endiistriyel Tasarim Miihendisligi Bliimii, Ankara/Tiirkiye.
bTR Mekatronik A.S., Uretim Béliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: osmantuna.gokgoz@gazi.edu.tr
OZET

Malzemelerin tekrarli dinamik yiikler altinda gosterdigi dayanim, yorulma dayanimidir. Yorulma dayanimi, termal
gerilimlere de maruz kalabilen kritik parcalar icin birincil derecede dikkat edilmesi gereken bir husustur. Ozellikle
eklemeli imalat (EI) yéntemleriyle iiretilen, yiiksek sicaklik altinda calisan ve kritik gorevler tistlenmesi beklenen
parcalarin yorulma performansinin deneysel calismalarla ortaya ¢ikarilmasi énemlidir. Giiniimiizde Ei yéntemlerinin
yayginlagsmasiyla beraber El ile iiretilen siiper alasimlarin giivenilirligi de baslica arastirma konularindan biridir. Buna
ragmen yorulma testlerinin maliyetleri yiiksek oldugundan dolay1 deneysel calismalar yayginlasamamakta, deney yapma
imkanina sahip olanlar ise konuyla ilgili standartlar tam olarak ihtiyaclar karsilayamadigi i¢in sonuglarini literatiirde
yer alan diger deneyler ile karsilastiramamaktadirlar. Bu calismada, El ile iiretilen Ti6Al4V test kuponlarina diisiik
maliyetli yiiksek sicaklik yiiksek ¢evrim yorulma testi uygulanabilmesi i¢cin déner ¢ubuklu egme gerilmeli yorulma
yontemiyle c¢alisacak bir tasarim sunulacaktir. Bu diizenegin amaci, birim test maliyetlerinin ve birim test siirelerinin
azaltilmasidir. Diisiiriilen maliyet ve stirelerle birbirleriyle karsilastirilabilir daha ¢ok sayida yorulma testi yapilmasi
hedeflenmektedir.

Anahtar Kelimeler: Eklemeli imalat (EI), Yorulma, Ti6Al4V, Test diizenegi.

The Design for Elevated Temperature-High Cycle Fatigue Test Set-up
ABSTRACT

The strength of materials under repeated dynamic loads is fatigue strength. Fatigue strength is a primary consideration
for critical parts that may also be exposed to thermal stresses. It is especially important to reveal the fatigue performance
of parts produced by additive manufacturing (AM) methods, operating under high temperatures and expected to
undertake critical tasks, through experimental studies. Nowadays, with the widespread use of AM methods, the
trustworthiness of superalloys produced with AM is one of the main research topics. However, due to the high costs of
fatigue tests, experimental studies cannot become widespread, and those who have the opportunity to conduct
experiments cannot compare their results with other experiments in the literature because the standards on the subject
do not fully meet the needs. In this study, a design that will work with the rotating bar bending stress fatigue method will
be presented in order to apply low-cost high temperature high cycle fatigue test to Ti6Al4V test coupons produced with
El. The purpose of this set-up is to reduce unit test costs and unit test duration. It is aimed to perform more fatigue tests
that are comparable to each other with reduced costs and duration

Keywords: Additive manufacturing (AM), Fatigue, Ti6Al4V, Test set-up.
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Diizensiz Bozucu Etkisi Alundaki Dénmeyen Fiizelerin Model Ongériilii Kontrolér ile Yalpa ve
Yuvarlanma Kontrolii

Ahmet Atasever®® Hakan Yazici?

aYildiz Teknik Universitesi, Makine Miihendisligi Ana Bilim Dali, Makine Teorisi ve Kontrol Yiiksek Lisans Béliimii, istanbul/Tiirkiye.
bY1ldiz Teknik Universitesi, Makine Miihendisligi Ana Bilim Dali, Istanbul, Turkey

*Sorumlu Yazar: ahmet.atasever@std.yildiz.edu.tr
OZET

Bu calismada, diizensiz bozucu etkisine maruz kalan bir donmeyen fiizenin yalpa ve yuvarlanma hareketlerini Model
Ongoriilii Kontrolér (MOK) algoritmasi kullamlarak séniimlemesi hedeflenmistir. Onerilen tasarimda, eyleyici doyumu
kisitlamalarini genlik ve hiz sinirlama fenomenlerini dikkate alarak sistemin kontrol edilmesi amaglanmistir. Bu kisitlar
hesaba katilmadiginda kontrolcii performansi, sistemin fiziksel sinirlar1 disinda kalabilir ve bu durum sistemde diisiik
kontrol performansina ya da kararlilik problemine neden olabilir. Fiizenin hareket kontrol sisteminde kontrol yiizeyleri
olarak fiizenin kanatlar1 kullanilmistir. Arastirmada ilk olarak, beyaz giiriiltii modeline sahip olan diizensiz bozucusunun
roket modeline uygulanmasi ile yalpa ve yuvarlanma hareketinin agisal hiz1 bulunmustur. Alti serbestlik derecesine sahip
bu sistemin durum kontrolii, yunuslama ve yalpa/yuvarlanma olacak sekilde ikiye ayrilmistir. Bu ¢alismada, yunuslama
agisinin ve hizinin "0" (sifir) oldugu kesin tek bir noktadaki durum g6z éniine alinarak sadece yalpa/yuvarlanma hareketi
icin kontrolcii tasarimi gergeklestirilmistir. Daha sonra, alti serbestlik derecesine sahip fiizenin matematiksel modeli,
birbirine bagh yalpa ve yuvarlanma hareketlerini icerecek sekilde ayrik modele déniistiiriiliir ve MOK'iin uygulanmasini
miimkiin kilar. Bu calismada, kanatlarin genlik ve hiz kisitlamalar1 da géz oniine alindiginda, yalpa ve yuvarlanma
hareketlerini s6ntimlemek i¢in uygulanabilir bir durum geri beslemeli kontrolcii olan MPC tasarimini 6nerilmistir.
Ayrica, donmeyen fiizeye uygulanan MOK’iin performansi, Dogrusal Matris Esitsizlikleri tabanli nominal Hoo kontrolér
ile karsilastirilmistir. Benzetim ¢alismasi sonuglari, 6nerilen kontrolériin hedeflenen hareketleri etkili bir sekilde
soniimleme potansiyeline sahip oldugunu géstermektedir.

Anahtar Kelimeler: Dénmeyen fiizeler, Model 6ngoriilii kontrol, Hoo kontrolcii, Roketin yuvarlanma ve dénme hareketi,
Genlik ve hiz kisitlamali eyleyiciler

Yaw and Roll Control of Non-Rotating Missiles Under Irregular Disturbance Using Model
Predictive Controller

ABSTRACT

In this study, the damping of the yaw and roll motions of a non-rotating missile subject to irregular disturbances using
the Model Predictive Controller (MPC) algorithm is aimed. In the proposed design, the system's control is aimed by
considering actuator saturation constraints, taking into account amplitude and rate limiting phenomena. When these
constraints are not considered, the controller performance may exceed the physical limits of the system, resulting in low
control performance or stability problems. The wings of the missile are used as control surfaces in the motion control
system of the missile. In the research, first, the angular velocity of the yaw and roll motions was determined by applying
the irregular disturbance with white noise model to the missile model. The attitude control of this system with six degrees
of freedom is divided into pitching and yaw/roll. In this study, only the control design for the yaw/roll motion is
performed by taking into account the specific point where the pitch angle and speed are "0" (zero). Then, the
mathematical model of the missile with six degrees of freedom is transformed into a discrete model to include
interconnected yaw and roll motions, enabling the application of MPC. In this study, considering the amplitude and speed
limitations of the wings, an applicable state feedback controller, MPC design, is proposed to dampen the yaw and roll
motions. In addition, the performance of the applied MPC to the non-rotating missile is compared with the nominal Hoo
controller based on Linear Matrix Inequalities. Simulation study results demonstrate that the proposed controller
effectively has the potential to dampen the targeted motions.

Keywords: Non-rotating missles, Model predictive control, Hoo control, Rolling and yawing motion of rocket, Actuators
with amplitude and speed limitations
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Rétavatér Toprak isleme Bicagi Malzemesi Secimi Icin Bulanik VIKOR Uygulamasi

Ahmet Bilal Sengtile*

aCanakkale Onsekiz Mart Universitesi, Mithendislik Fakiiltesi, Malzeme Bilimi ve Miihendisligi Béliimii, Canakkale/Tiirkiye
*Sorumlu Yazar: absengul@yahoo.com

OZET

Miihendislik tasarimlarinda dogru malzemenin se¢imi 6nemli bir rol oynamaktadir. Herhangi bir mithendislik irtintintin
tasarimi yapilirken, mevcut tiim gereklilikleri karsilayan, optimum sistem performansini garanti edebilen, belirli
6zelliklere sahip malzemelerin kullanilmasi gerekir. Miithendislik tasarim siirecinde malzeme se¢imi, ¢cok sayida malzeme
olmasi ve birbirine zit bir¢cok 6zelligin bir arada olmasindan dolayi bir optimizasyona gitmeyi gerektiren zorlayici bir
slirectir. Rotavator toprak isleme bigagl, rotavator ile toprak islemenin en 6nemli ve temel aracidir. Malzeme bilimindeki
gelismeler, uzun 6miirlii ve kaliteli tarim aletlerinin imalatini artirmistir. Toprak islemede kullanilan aletlerde malzeme
secimi, imalat yontemleri ve 1s1l islemleri ile ilgili olup, secilen malzeme uygun degilse, imalat yontemleri ve kullanimi
toprak islemede sorunlara neden olmaktadir. Topragi isleme de, Rétavator toprak isleme bicaginda biiyiik asinmalar,
catlaklar ve hatta ani kirilmalar olusabilmektedir. Uygun malzeme sec¢imi ile bu deformasyonlarin etkinligi azaltilabilir.
Calismada oncelikle Rotavator toprak isleme bicagi malzemesi secimi i¢in gerekli kriterler uzman goriisi ve literatiire
taranarak belirlenmistir. Sonrasin da, Bulanik Cok Kriterli Karar yontemlerinden, Bulanik VIKOR (VlseKriterijumska
Optimizacija I Kompromisno Resenje) teknigi kullanilarak malzeme tercih siralamasi yapilmistir. Analizler yapilarak,
rotavator ile toprak isleme bigagi icin en uygun malzeme se¢ilmis ve sonuglar tartisilmistir.

Anahtar Kelimeler: Bulanik VIKOR, Rotavator bigagi, Malzeme se¢imi

Fuzzy VIKOR application for Rotavator Soil Tillage Blade Material Selection
ABSTRACT

Selection of the right material plays an important role in engineering designs. When designing any engineering product,
it is necessary to use materials with certain properties that meet all existing requirements and can guarantee optimum
system performance. Material selection in the engineering design process is a challenging process that requires
optimization due to the large number of materials and the combination of many contradictory properties. Rotavator Soil
Processing Knife is the most important and basic tool of rotavator soil cultivation. Developments in material science have
increased the production of long-lasting and high-quality agricultural tools. Material selection for tools used in soil
cultivation is related to manufacturing methods and heat treatments, and if the selected material is not suitable,
manufacturing methods and usage cause problems in soil cultivation. During soil processing, major abrasions, cracks and
even sudden breaks may occur on the Rotavator soil tillage blade. The effectiveness of these deformations can be reduced
by choosing appropriate materials. In the study, first of all, the necessary criteria for the selection of rotary tillage blade
material were determined by expert opinion and reviewing the literature. Analyzes were made, the most suitable
material was selected and the results were discussed.

Keywords: Fuzzy VIKOR, Rotavator blade, Material selection.
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An In-silico Engineering Model for Mechano-chemo-biological Simulation of Tumor Cells

Activity and Growth
Parisa Mehdizadeh, Asghar Zajkani”

Department of Mechanical Engineering, Faculty of Engineering, Imam Khomeini International University, Qazvin, Iran

* Corresponding Author: zajkani@eng.ikiu.ac.ir
ABSTRACT

A bio-chemo-mechanical model of cancerous tumors is studied based on in-silico mathematical modeling of the
avascular/vascular growth of in-vivo medullary cells carcinoma of the breast tissue. This engineering simulation
developed a multiphysic and multiphasic model on-lattice continuous tissues. The set of governing equations mainly
include mass transportation & non-linear chemical reaction through the Convection-Diffusion-Reaction modeling. The
top biological stress factors are incorporated in the growth process, such as metabolic and acidic stresses. Presenting the
radius of Gyration helped us to evaluate parameters only capable of considering a continuum based- modeling of tumor
growth investigating radius changes of phenotypes (proliferative, quiescent and necrotic) for several types of tumor cell
differentiation. It is important to mention that this categorization is based on several thresholds of a parameter called
Cell Vital Energy, modeled as a function of nutritional, metabolic and a predefined treatment strategy (drug-based
Chemotherapy) Factors. With the help of Michaelis-Menten Enzymatic Kinetics, we were able to fully capture the
interplay of Oxygen- Carbon DiOxide- Glucose- Lactic Acid coupling as the Modified Warburg Effect proposed for the first
time through this work, and then for the sensitometry analysis, simulate different types of tumors including In-vivo
Medullary Cells Carcinoma of breast tissue.

Keywords: Cancerous tumors growth, Bio-chemo-mechanical model, Michaelis-Menten enzymatic kinetics, Breast
tissue, Convection-Diffusion-Reaction.
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Defects Detection at Additive Manufacturing by Convolutional Deep Learning

Reza Lotfinejad, Asghar Zajkani”

Department of Mechanical Engineering, Faculty of Engineering, Imam Khomeini International University, Qazvin, Iran

* Corresponding Author: zajkani@eng.ikiu.ac.ir
ABSTRACT

Additive Manufacturing technologies present a wide array of benefits, including the capacity to manufacture components
with complex geometric forms, reduced production expenses, minimized material usage, and time efficiency. This
research constitutes a significant effort to pinpoint geometric defects and dimensional irregularities as well as surface
quality imperfections in the Fused Deposition Modeling process through the development of a deep learning model
utilizing multi-scale convolutional neural networks. The proposed methodology encompasses three distinct scales, each
capable of identifying defects of varying dimensions. The model underwent extensive hybridizing procedures for
precisely training through diverse datasets, and the training process is repeated numerous times until the desired level
of accuracy was attained. A sufficiently extensive image datasets are employed to train the models, leading to the precise
calibration of the network. As a result, the necessity for prolonged time and intricate computations to identify large-scale
defects is eliminated. The highest validation accuracy for defect detection in this study reached 94%.

Keywords: Additive manufacturing, Fused deposition modeling, Multiscale convolutional neural network, Deep learning,
Defect detection.
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An offshore wind farm's feasibility and Control in the Algerian coast
Said Khoudiri @, Abdelkader Khoudiri %, Belkacem Toual b, Boudiaf Mohamed b

a Djelfa Universitesi, Elektrik Miihendisligi Boliimii, Djelfa/Cezayir.
b Djelfa Universitesi, Yenilenebilir Enerji Sistemleri Uygulama Laboratuvari (LAZER), Djelfa/Cezayir.
*Sorumlu Yazar: s.khoudiri@univ-djelfa.dz

ABSTRACT

This study presents a preliminary investigation into the feasibility of establishing and managing an offshore wind farm
on the coast of Algeria. The initial phase involves selecting the most suitable location for optimal productivity based on
av-erage wind speed, wind profile, and bathymetry data. Subsequently, a power plant with a capacity of 20 MW is
suggested. The suggested structure includes the arrangement of the system, the various components, the control
mechanism, and the integration with the primary power grid. These aspects are then simulated using MATLAB/Simulink.
The amount of final power produced is promising. Offshore wind energy production in Algeria, previously overlooked, is
a promis-ing option.

Keywords: Algerian coastline, Offshore wind farm, Wind velocity, Power density, Synchronous generator, Voltage-
oriented control.
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Wi-Fi/RSSI Tabanh Makine Ogrenme Siniflandiricilariyla I¢ Mekdn Konumlandirma
Performansinin Artirtlmasi

Hind Abduljaleel Hameed ", Didem Kivang Tiireli

ajstanbul Okan Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Elektrik Elektronik Miithendisligi Béliimii, Istanbul/Tiirkiye.
b [stanbul Okan Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, Mekatronik Miihendisligi Béliimii, Istanbul/Tiirkiye.
*Sorumlu Yazar: hihameed@stu.okan.edu.tr

OZET

I¢ Mekan Konumlandirma (IP), simirh ortamlarda insan veya cihaz konumlarini belirleyerek gercek zamanl i¢c mekan yer
belirleme icin esastir. GPS dis mekanda listiin performans gdsterirken, i¢ mekan ortamlar1 ¢oklu yol yayilimi ve sinyal
bozulmasi gibi zorluklarla karsilasir. Wi-Fi konumlandirma ve alinan sinyal giiciine (RSS) dayali makine 6grenme (ML)
siniflandiricilart kullanan bir i¢c mekan konumlandirma sistemi tasarlandi. ML, sistemlerin degisen ortamlara uyum
saglamasini ve dogrulugu artirmasini saglar. Parmak izi konumlandirma, yiiksek boyutlu veri sorunlariyla karsi
karsiyadir, bu sorunlara, baslik bilesen analizi (PCA) gibi boyut azaltma ydntemleriyle ¢6ziim getirilir. Karar Agaglari
(DT), Yerel Ayrici Analizi (LDA), Destek Vektor Makinesi (SVM), K-en yakin komsu (KNN), Lojistik Regresyon (LR) ve
Yapay Sinir Aglar1 (ANN) dahil olmak iizere ¢esitli siniflandirma algoritmalar: kullanilir. Calisma, tek katli bir alanda 14
konumda 5 erisim noktasindan alinan RSSI degerleri kullanilarak bu siniflandiricilarin dogrulugunu, tahmin hizini ve
egitim slresini degerlendirir. Veri kiimesi, 6 6zellikle 700 6rnegi icerir, egitim (%70) ve test (%30) setlerine ayrilir ve
10 kat capraz dogrulama kullanilarak degerlendirilir. SVM, egitimde %95'in lizerinde dogruluk elde ederken, 11 saniyede
ve testte %93'lin tizerinde dogruluk elde ederken, i¢ mekan konumlandirma sistemleri i¢in umut verici sonuglar gosterir.

Anahtar Kelimeler: i¢ mekan konumlandirma (IP), RSS giicii, Makine 6grenimi (ML), Egitim siiresi, Dogruluk.

Enhancing Indoor Positioning Performance through Wi-Fi/RSSI-Based Machine Learning
Classifiers

ABSTRACT

Indoor positioning (IP) is an essential part of real-time indoor localization, helping to identify human or device positions
inside limited environments. While GPS excels outdoors, indoor environments pose challenges like multipath
propagation and signal distortion. An indoor location system using Wi-Fi positioning and machine learning (ML)
classifiers based on received signal strength power (RSS) was devised. ML enables systems to adapt to changing
environments and improve accuracy. Fingerprint localization faces challenges with high-dimensional data, addressed
through dimensionality reduction like principal component analysis (PCA). Various classification algorithms including
Decision Trees (DT), Local Discriminator Analysis (LDA), Support Vector Machine (SVM), K-nearest neighbor (KNN),
Logistic Regression (LR), and Artificial Neural Networks (ANN) are utilized. The study evaluates these classifiers'
accuracy, prediction speed, and training time using RSSI values from 5 access points across 14 locations in a single-floor
space. The dataset consists of 700 samples by 6 features, divided into training (70%) and testing (30%) sets, evaluated
using 10-fold cross-validation. SVM achieves over 95% training accuracy within 11 sec and over 93% testing accuracy in
under 1 sec, demonstrating promising results for indoor positioning systems.

Keywords: Indoor Positioning (IP), RSS power, Machine learning (ML), Training time, Accuracy.

16


mailto:hihameed@stu.okan.edu.tr

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Fidye yazilimi tespitinde ikili ifade edilen ézellikler kullanilarak makine 6grenimi ve derin
ogrenme yontemleriyle ézellik ortadan kaldirma yaklasiminin etkisinin degerlendirilmesi

Arzu Gorgulu Kakisim

istanbul Medeniyet Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Bilgisayar Miithendisligi Béliimii, Istanbul/Tiirkiye.
Sorumlu Yazar: arzu.kakisim@medeniyet.edu.tr

OZET

Son zamanlarda fidye yazilimi saldirilarinin hem sikliginda hem de karmasikliginda 6nemli bir artis yasanmakta ve bu
durum hem bireylere hem de kuruluslara 6nemli riskler getirmektedir. Bu dogrultuda bazi arastirmacilar hem 6zellik
o6grenme hem de algilama i¢in sistem cagrilar1 dizisini kullanarak sistem c¢agrilarinin disiik boyutlu verimli
yerlestirmelerini tiireten derin sinir aglari tabanli mimariler sunmaya basladilar. Ancak bu mimarilerin ¢ok uzun sistem
cagri dizilerini kullanmasi zorlayici olmaktadir. Ote yandan, son dénemde gémiilii sistemler ve IoT cihazlari gibi hafif
sistemlerde uygulanan kétii amagh yazilim tespit uygulamalarinda, diisiik 6zellik boyutlari, verimli veri temsilleri ve
basitlestirilmis mimarilerin kullanimi biiyiik ilgi gormeye basladi. Bu unsurlar etkili kaynak yonetiminin saglanmasinda
onemli bir rol oynamaktadir. Bu amagla baz tespit yaklasimlar, giirtltiilii ve yiiksek boyutlu veriler icindeki ilgili
ozellikleri kesfetmek icin 6zellik secim yontemlerini tespit asamalarina entegre etmeye basladi. Bu ¢alisma, ikili olarak
ifade edilen 6zelliklerden olusan yiiksek boyutlu bir veri kiimesi kullanarak fidye yazilimi 6rneklerinin tespitinde makine
6grenmesi ve derin 6grenme algoritmalarinin 6zyinelemeli dzellik eleme algoritmasi ile etkinligini karsilastirmay1
amaglamaktadir. Sonuclar, derin 6grenme yaklasimi CNN'in 6zellik secme yontemiyle birlestirildiginde, mevcut en
gelismis yontemlerden daha iyi performans gosterdigini ve 6zellik sayisini %99 oraninda azaltarak %98'in lizerinde bir
model dogruluguna ulastigini gostermektedir.

Anahtar Kelimeler: Fidye yazilimi, Derin 68renme, Oznitelik secimi, Hafif sistem

Assessing the effect of feature elimination with machine learning and deep learning methods
for ransomware detection using binary expressed features

ABSTRACT

In recent times, there has been a consistent rise in both the frequency and sophistication of ransomware attacks,
presenting substantial risks to both individuals and organizations. In this direction, some researchers present deep
neural networks-based architectures that derive efficient low-dimensional embeddings of system calls using the
sequence of system calls for both feature learning and detection. However, these architectures are be challenging to use
very long system call sequences. On the other hand, recenty, for malware detection applications implemented in
lightweight systems such as embedded systems and IoT devices, the usage of low feature sizes, efficient data
representations, and simplified architectures has garnered significant attention. These elements play a pivotal role in
enabling effective resource management. For this purpose, some detection approaches integrate feature selection
methods into their detection phases to discover relevant features within noisy and high-dimensional data. This study
aims to compare the effectiveness of machine learning and deep learning algorithms with recursive feature elimination
in detecting ransomware samples using a high-dimensional dataset that consists of binary expressed features. Results
show that deep learning approach, CNN, when combined with feature selection method, outperforms the current state-
of-the-art methods, achieving a model accuracy of over 98% by reducing the number of features by 99%.

Keywords: Ransomware, Deep learning, Feature elimination, Lightweight system
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Coriolis Etkisini Dikkate Alan Van der Pol-Rayleigh-Duffing Osilatériine Dayali Dénen Mikro-
kantilever Dinamiginin Dogrusal Olmayan Bir Analizi
Cagri Yilmaze*

aAkdeniz Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Mekatronik Béliimii, Antalya/Tiirkiye.
*Sorumlu Yazar: cagriyilmaz@akdeniz.edu.tr

OZET

Bu mevcut ¢alismada Coriolis kuvvetinin dénen bir mikro-kantilever iizerindeki etkisini gostermek i¢in yeni bir teorik
cerceve sunulmaktadir. Siirtis ve algilama modlarindaki mikro-elektro-mekanik jiroskopta kullanilan mikro-kantileverin
etkin kiitlesinin dinamik tepkilerini tahmin etmek i¢cin zorlanmis bir Van der Pol-Rayleigh-Duffing osilatéor modeli
kullanilmaktadir. Farkl siiriicii kuvvet siddetleri icin sabit agisal hizda dénen mikro kantileverin yer degistirmeleri elde
edilmektedir. Simiilasyon sonuglari, stiriicii kuvvet siddeti arttik¢a statik denge konumlarinin monoton olarak degistigini
ve yer degistirme genliklerinin belirgin bir sekilde arttigin1 goéstermektedir. Ayrica, ilk ii¢ egilme 6zmodunda zamanla
degisen Coriolis kuvvetlerindeki degisimler, farkli agisal hizlar i¢in arastirilmaktadir. Siiriis ve algilama modlar1 i¢in ikinci
ve Uglinci egilme 6z modlarinda agisal hizin Coriolis kuvvetinin biiyiikligi tzerindeki etkisinin nispeten daha az
oldugunu belirtmekte fayda vardir. Buna ilaveten, farkli Van der Pol-Rayleigh ve Duffing katsayilar i¢in mikro-
kantileverin dinamik tepkileri gézlemlenmektedir. Sonug olarak, mevcut ¢alismada, Coriolis etkisi dikkate alinarak sabit
tahrik kuvveti altinda dénen mikro-kantilever tepkilerini tahmin etmek i¢in yeni bir dogrusal olmayan dinamik model
onerilmektedir.

Anahtar Kelimeler: Coriolis kuvveti, Dogrusal olmayan analiz, Mikro-kantilever, Van der Pol-Rayleigh-Duffing osilatorti,
Yiiksek 6zmodlar.

A nonlinear analysis of rotating micro-cantilever dynamics based on Van der Pol-Rayleigh-
Duffing oscillator considering Coriolis effect

ABSTRACT

In this current work, a novel theoretical framework is introduced to reveal the effect of the Coriolis force on a rotating
micro-cantilever. A forced Van der Pol-Rayleigh-Duffing oscillator model is utilized to predict dynamic responses of the
effective mass of the micro-cantilever used in the micro-electro-mechanical gyroscope in the driving and sense modes.
Displacements of the micro-cantilever rotating at constant angular velocity are obtained for different driving force
strengths. The simulation results indicate that the static equilibrium positions monotonically change and displacement
amplitudes become notably larger as the the driving force strength increases. Moreover, variations in time-varying
Coriolis forces at the first three flexural eigenmodes are explored for diverse angular velocities. It is worth mentioning
that the effect of angular velocity on the magnitude of Coriolis force is relatively less at the second and third flexural
eigenmodes for the driving and sense modes. In addition, dynamic responses of the micro-cantilever are observed for
different Van der Pol-Rayleigh and Duffing coefficients. As a result, in the present work, a new nonlinear dynamic model
is proposed to estimate rotating micro-cantilever responses under constant driving force with the consideration of the
Coriolis effect.

Keywords: Coriolis force, Higher eigenmodes, Micro-cantilever, Nonlinear analysis, Van der Pol-Rayleigh-Duffing
oscillator.
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Orman Yolu Hakedis Kazi Miktarinin IHA Kullanilarak Belirlenmesi

Yilmaz Tiirke*

aDiizce Universitesi, Orman Fakiiltesi, Orman Miihendisligi Boliimi, Diizce /Tiirkiye.

*Sorumlu Yazar: yilmazturk@duzce.edu.tr
OZET

Son yillarda diger alanlar gibi ormancilik alaninda da iHA sistemleri siklikla kullanilmaktadir. Bu sistemler kullanilarak
iiretilen veriler yiliksek ¢oziiniirliikkte ve dogrulukta olmaktadir. Orman yolu insaati bittikten sonra yiiklenici firmaya
kesin 6demelerin yapilmasi icin hakedis cetvelleri hazirlanmaktadir. Bu asamada dl¢iim ve gézlemler yapilarak kazi
hacmi ve zemin klaslan belirlenmektedir. Mevcut uygulamaya kiyasla iHA ile is yiikii azaltilmakta, zamandan kazanim
ve daha hassas veriler elde edilmektedir. Bu calismada, IHA ile orman yolu kazi hacminin belirlenmesi amac¢lanmustir.
Konuralp Orman Isletme Sefligi (Diizce) 525 kodlu orman yolunun 100 metrelik kismi calisma alani olarak secilmistir.
Secilen alani kapsayacak sekilde yol ingsaatindan 6nce ve sonra uguslar gerceklestirilmistir. Elde edilen goriintiiler Agisoft
yaziliminda islenerek her iki ugusla ilgili SYM ve ortofoto iiretilmistir. Calismada kazi hacminin belirlenmesi i¢cin SYM
farklar1 yontemi kullanilmistir. ArcGIS yaziliminda fark SYM verisinden ¢alisma alani sinirlari kesilmis ve kazi hacminin
belirlenmesi islemi gerceklestirilmistir. Bu asamada Python programlama dili ile ArcGIS yazilimi ArcMap modili
kullanilmigtir. Calisma sonucunda, IHA verilerine gére hakedis kazi miktar1 784,57 m3 ve orman idaresi 6l¢ciimiine gére
ise 747,44 m3 bulunmustur. {HA verileri 37,13 m3 daha fazla ¢ikmis ve alanda genel olarak toprak olmak iizere kiiskiiliik
ile kayalik zemin klaslar1 da tespit edilmistir.

Anahtar Kelimeler: iHA, Diizce, Materyal hacmi, Olur, Orman yolu insaati.

Determination of Forest Road Progress Payment Cut Amount Using UAV

ABSTRACT

In recent years, UAV systems have been frequently used in forestry as in other fields. The data produced using these
systems are of high resolution and accuracy. After the construction of the forest road is completed, progress payments
are prepared in order to make final payments to the contractor company. At this stage, measurements and observations
are made to determine the excavation volume and land classes. Compared to current practice, the UAV reduces the
workload, saves time and provides more accurate data. In this study, it is aimed to determine the forest road cut volume
with UAV. Konuralp Forest Management Chief (Diizce) 100 metres of the forest road coded 525 was selected as the study
area. UAV flights were carried out before and after the road construction to cover the selected area. The images were
processed in Agisoft software to produce DEMs and orthophotos for both flights. In the study, DEM differences method
was used to determine the excavation volume. In ArcGIS software, the boundaries of the study area were cut out from
the difference DEM data and the cut volume was determined. At this stage, Python and ArcGIS software ArcMap module
were used. As a result of the study, the amount of progress cut was found to be 784.57 m3 according to the UAV data and
747.44 m3 according to the forestry administration measurement. According to these results, the UAV data was 37.13 m3
more. In addition, soil in general, as well as loose soil and rocky land classes were also identified in the area.

Keywords: Diizce, Forest road construction, Material volume, Progress payment, UAV.
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Using a Multi-Criteria Decision-Making (MCDM) Approach to Evaluate Crude Oil
Transportation Methods

Abdulnasser Al Tekreeti *, Alper Déyen

Konya Technical University, Department of Industrial Engineering, Konya/Tiirkiye
* Corresponding Author: €178130001002@ktun.edu.tr

ABSTRACT

Worldwide energy demand is increasing as a result of population and economic expansion. Crude oil is one of the most
important sources of energy in the world. Its transportation from exploration sites to consumer markets needs to be
cheap, fast and also secure. Crude oil supply chain includes different transportation methods, such as pipeline, trucks,
railway and ships. Each type of these transportation methods has certain benefits and uses. This study employs a hybrid
Multi-Criteria Decision-Making (MCDM) approach. The criteria considered in the analysis are transportation cost, time
effectiveness, process risks, and environmental risks related to the transportation methods. Fuzzy Analytic Hierarchy
Process (FAHP) is used to calculate the weights of the criteria, while Fuzzy Technique for Order Preference by Similarities
to Ideal Solution (FTOPSIS) is used to evaluate transportation methods. The findings indicate that pipeline transportation
of crude oil is the best method among those that are considered in the study.

Keywords: Crude oil transportation, Transportation methods, MCDM, FAHP, FTOPSIS.
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AISI 321 Paslanmaz Celigin Tornalanmasinda Kuru, MMY ve GnP Nanoakiskan Kosullarin
Performans Incelenmesi

Anil Koyliie, Muharrem Yektas®, Adem Balci?, Turgay Kivak?, Senol Sirin®*

aDiizce Universitesi, Mithendislik Fakiiltesi, Makine Mithendisligi Béliimii, Diizce/Tiirkiye.
bDiizce Universitesi, Miihendislik Fakiiltesi, Mekatronik Miihendisligi Béliimi, Diizce/Tiirkiye.
*Sorumlu Yazar: senolsirin@duzce.edu.tr

OZET

AISI 321 paslanmaz celigi yiiksek sicaklik ve korozyon direnci nedeniyle, kimya endiistrisinde, enerji sektoriinde, cam
kalip imalatinda, havacilik ve uzay endiistrisinde yaygin bir sekilde kullanilmaktadir. Bu kadar yaygin kullanilmasina
ragmen sekillendirme proseslerinde bazi zorluklarla karsilasilabilmektedir. Sekillendirme proseslerinde, konvansiyonel
emilsiyon sivilari iyi bir alternatif olmalarina karsin ¢evresel kaygilar ytiziinden stirdiiriilebilir imalatta kullaniminin
minimize edilmesi gerekmektedir. Bu ¢alismada islenmesi zor olarak bilinen, dstenitik sinifina giren ve genellikle yiliksek
sicakligin oldugu kullanim alanlarinda daha ¢ok tercih edilen, AISI 321 paslanmaz celigi ekolojik sogutucu/yaglama
kosullar1 altinda tornalanmistir. Sogutma/yaglama kosulu olarak kuru, minimum miktarda yaglama (MMY), grafen
nanoplateletler (GnP) katkili nanoakigkan kosullar tercih edilmistir. Performans degerlendirme kriteri olarak; ytizey
ptiriizliik degerleri (Ra ve Rz), kesme bolgesindeki azami sicaklik degeri se¢ilmistir. AISI 321 paslanmaz geligin ekolojik
kosullarda tornalama deneyleri sonunda, ylizey piirtzliligii ve kesme sicakligi sonuglarina gére GnP nanoakiskan
kosulunun diger kosullara gére daha iyi performans gésterdigi anlasilmistir. Oyle ki GnP nanoakiskan kosulu kuru ve
MMY kosullarina gore sirasiyla Ra degerlerini %59 ve %6,4, kesme sicakligini ise %7,2 ve %2 oranlarinda azaltmistir.

Anahtar Kelimeler: AISI 321, GnP nanoakiskani, MMY, Kesme sicakligy, Yiizey kalitesi.

Performance Investigation of Dry, MQL and GnP Nanofluid Conditions in Turning AISI 321
Stainless Steel

ABSTRACT

Due to its high temperature and corrosion resistance, AISI 321 stainless steel is widely used in the chemical industry,
energy sector, glass mold manufacturing, and aerospace industry. Despite such widespread use, some difficulties can be
encountered in forming processes. Although conventional emulsion fluids are a good alternative in forming processes,
these emulsions use in sustainable manufacturing should be minimized due to environmental concerns. In this study,
AISI 321 stainless steel, which is known to be difficult to machine, classified as austenitic and generally preferred in high
temperature applications, was turned under ecological cooling/lubrication conditions. Dry, minimum quantity
lubrication (MQL), graphene nanoplatelets (GnP) doped nanofluid conditions were preferred as cooling/lubrication
conditions. Surface roughness values (Ra and Rz), maximum temperature value in the cutting zone were selected as
performance evaluation criteria. At the end of the turning tests of AISI 321 stainless steel under ecological conditions, it
was understood that the GnP nanofluid condition performed better than the other conditions according to the surface
roughness and cutting temperature results. In fact, GnP nanofluid condition reduced Ra values by 59% and 6.4%, and
cutting temperature by 7.2% and 2% compared to dry and MMY conditions, respectively.

Keywords: AISI 321, GnP nanofluid, MQL, Cutting temperature, Surface quality.
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Akilli Sebekelerde Kendi Kendini lyilestirme: Literatiir Derlemesi

Talip Tiirkten®, Mustafa Algi?
a Erciyes Universitesi, Fen Bilimleri Enstitiisii, 38039, Kayseri, Tiirkiye.

b Erciyes Universitesi, Elektrik Elektronik Miihendisligi Bliimii, 38039, Kayseri, Tiirkiye.
*Sorumlu Yazar: talipturkten@gmail.com

OZET

Giliniimiizde enerji sektori, hizla degisen kosullar altinda siirdiriilebilirlik ve giivenilirlik acisindan yeni zorluklarla karsi
karsiyadir. Akilli sebekeler, bu zorluklarla basa ¢ikmak i¢in gelistirilen ¢éziimlerden biridir. Akilli sebekeler, geleneksel
elektrik sebekelerine kiyasla daha esnek, verimli ve glivenilir bir enerji altyapisi saglamay1r amaglamaktadir. Ancak,
degisen kosullar altinda sebeke performansini korumak ve gelistirmek i¢cin kendi kendini iyilestirme yetenekleri kritik
o6neme sahiptir. Akilli sebekelerin kendi kendini iyilestirme yeteneklerine yonelik ariza tespiti ve otomatik yeniden
baglama sistemleri, enerji depolama sistemleri ve mikro aglar gibi farkli yaklasimlar oldugu goériilmektedir. Bu ¢alisma,
akademik literatiirdeki mevcut arastirmalari incelemekte ve akill sebekelerde kendi kendini iyilestirme konusunda éne
cikan teknolojileri ve uygulamalar1 analiz etmektedir. Literatiir taramasi ve derleme yontemi kullanilarak, mevcut bilgi
birikimini 6zetlemek ve gelecekteki arastirma alanlarini belirlemek amag¢lanmaktadir. Calismanin sonuglarina gore, akilli
sebekelerde kendi kendini iyilestirme yeteneklerinin énemli oldugu ve bir dizi teknoloji ve uygulamanin bu hedefe
ulasmada potansiyel sagladigl goriilmektedir. Bununla birlikte, mevcut sistemlerin daha da iyilestirilmesi ve yeni
teknolojilerin gelistirilmesi gerekmektedir. Bu baglamda, yapay zeka, biiyiik veri analitigi ve dagitik enerji depolama
sistemleri gibi alanlarda daha fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: Akilli sebeke, Ariza izolasyonu, Kendi kendini iyilestirme.

Self-Healing in Smart Grids: Literature Review
ABSTRACT

Today, the energy sector faces new challenges in terms of sustainability and reliability under rapidly changing conditions.
Smart grids are one of the solutions developed to cope with these challenges. Smart grids aim to provide a more flexible,
efficient and reliable energy infrastructure compared to traditional electricity networks. However, under changing
conditions, self-healing capabilities are critically important to maintain and enhance grid performance. Different
approaches such as fault detection and automatic reconnection systems, energy storage systems, and microgrids are
observed for self-healing capabilities in smart grids. This study examines existing research in the academic literature and
analyzes prominent technologies and applications in self-healing in smart grids. Using a literature review and
compilation method, the aim is to summarize existing knowledge and identify future research areas. According to the
results of the study, it appears that self-healing capabilities are important in smart grids and that a number of
technologies and applications provide the potential to achieve this goal. However, further improvement of existing
systems and development of new technologies are necessary. In this context, more research is needed in areas such as
artificial intelligence, big data analytics, and distributed energy storage systems.

Keywords: Smart grid, Fault isolation, Self-healing.
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Toz Metalurjisi Yontemiyle Aliiminyum Kopiik Uretim Siirecleri ve Endiistriyel Uygulamalari
Suayip Eldemire, Oguz Erdem

a Kirikkale Universitesi, Fen Bilimleri Enstitiisii, Makine Miihendisligi Bolimii, Kirikkale/Tiirkiye.
b Kirikkale Universitesi, Fen Bilimleri Enstitiisii, Makine Miihendisligi Boliimii, Kirikkale/Tiirkiye.

*Sorumlu Yazar: suayipeldemirr@gmail.com
OZET

Son yillarda gelisen teknolojiyle artan yeni tiir malzeme talepleri miihendisleri farkli 6zelliklere sahip malzemeler
kesfetmeye zorlamaktadir. Bu yeni nesil malzemelerin istenen 6zelliklerde gelistirilerek daha ekonomik yontemlerle
imal edilmesi ve endiistriyel alanlarda kullanilmasi amaciyla yapilan ¢alismalarda ciddi artislar goriilmektedir.
Giiniimiizde mithendislerinin en ¢ok tizerinde durduklar1 konularin basinda, hafif ve yiiksek dayanimli malzemelerden
ham madde iiretilmesi ve imalat sanayinde kullanilmasi gelmektedir. Bu baglamda, aliiminyum koéptkler sahip olduklari
disik yogunluk, yliksek darbe soniimleme kapasitesi ve 1si-ses yalitimi o6zellikleri nedeniyle bir¢cok sektdérde
kullanilmaya baslanmistir. Aliiminyum kopiik liretim yontemlerinin en basinda toz metalurjisi gelmektedir. Bu
calismada, toz metalurjisi yontemleriyle (toz veya elyaf sinterleme teknigi, gaz hapsetme teknigi, camur hazirlama teknigi
ve bosluk tutucu madde kullanma teknigi) aliiminyum kdpiik iiretme siirecleri ve iiretim parametreleri (kopiirtiicii
madde cinsi ve miktari, koptlirtme siiresi, kopiirtme sicakligy, kopiirtiicii maddenin karigsma hizi ve siiresi) tizerine detaylh
bilgiler verilmistir. Ayrica, aliiminyum képiiklerin endiistriyel uygulamalari hakkinda da detayl 6rnekler verilmistir.

Anahtar Kelimeler: Aliminyum kopiik, Kopiirtiicii ajan, Kopiirtme sicakligi, Képiirtme stiresi, Toz metalurjisi.

Aluminum Foam Production Processes By Powder Metallurgy Method and Its Industrial
Applications

ABSTRACT

In recent years, increasing demands for new types of materials with developing technology force engineers to discover
materials with different properties. There is a significant increase in the work done to develop these new generation
materials with the desired properties, to manufacture them with more economical methods and to use them in industrial
areas. Today, one of the most important issues that engineers focus on is the production of raw materials from light and
high-strength materials and their use in the manufacturing industry. In this context, aluminum foams have begun to be
used in many sectors due to their low density, high impact damping capacity and heat-sound insulation properties.
Powder metallurgy is the leading aluminum foam production method. In this study, detailed information is given on
aluminum foam production processes using powder metallurgy methods (powder or fiber sintering technique, gas
trapping technique, sludge preparation technique and space retention technique) and the production parameters
(foaming agent type and amount, foaming time, foaming temperature, mixing speed and duration of the foaming agent).
Moreover, detailed examples of industrial applications of aluminum foams are given.

Keywords: Aluminum foam, Foaming agent, Foaming temperature, Foaming time, Powder metallurgy
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4 Kath Binalar I¢in Insan ve Yiik Asansérii Tasarimi: Marmara Universitesi Teknoloji Fakiiltesi
Vaka Calismasi
Ali Arslan’, Ahmet Feyzioglu

aMarmara Universitesi, Fen Bilimleri Enstitiisii, Makine Mithendisligi Béliimii, Istanbul/Tiirkiye.
bMarmara Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, istanbul/Tiirkiye.

*Sorumlu Yazar: ali-arslan1@windowslive.com

OZET

Resmi Gazete’de yayimlanan 26420 sayili Asansor yonetmeligine (95/16/AT) gore; “Belirli seviyelerde hizmet veren,
sabit ve yataya 15 dereceden fazla bir ac1 olusturan raylar boyunca hareket eden bir kabine sahip olup; a) insanlarin, b)
Insan ve yiiklerin, c) Kabine ulasilabiliyorsa, yani bir kisi kabine zorlanmadan girebiliyorsa ve kabinin icinde bulunan
veya kabin icindeki kisinin erisim mesafesinde yer alan kumandalarla techiz edilmis ise, sadece yiiklerin, tasinmasina
yonelik bir tertibatlardir”. Bu tanimdan yola ¢ikarak asansor; bir yapi igerisinde degisken mesafelere insan ve yiik
tasimacilig1 yapan elektrikli veya hidrolik olarak kullanilabilen bir transfer sistemidir. Asansor i¢cin en 6nemli parametre
kapasite hesabidir. Asansor kapasitesi hesap edilirken; Asansor hizina, sinifina, secimine, sayisina, yolculuk yapacak kisi
sayisina vb. parametrelerin bilinmesi gerekmektedir. Bu c¢alismada Yiik asansorii ve insan asansorii lretiminde
kullanilan bilesenlerin EN 81-20 asansor standartlar1 ve EN 81-50 asansor standartlar1 uygunluguna goére; Asansor
sistemlerinin siniflandirilmasi, asansor yerlesimi ve asansor yerlesim yapilandirilmasi anlatilmistir. Yine bu ¢alismada
Boothroyd-Dewhurst yontemi ele alinarak 4 katli binanin insan asansorii tasarimi ve hesaplama asamalari irdelenmistir.
Insan asansorii tasarimindaki farklhiliklar, bilesen secimleri, bilesenlerin dayanimi icin 6rneklemeler gésterilerek, analiz
raporu sunulmustur.

Anahtar Kelimeler: EN81-20 Asansor standarti, Boothroyd-Dewhurst yontemi.

Human and Freight Elevator Design for 4-storey Buildings: Marmara University Faculty of
Technology Case Study

ABSTRACT

According to the Elevator Regulation (95/16/EC) numbered 26420 published in the Official Gazette (95/16/EC); "Itisa
device for the transport of a) people, b) people and freight, c) if the cabin can be reached, that is, if a person can enter the
cabin without difficulty and if it is equipped with controls located in the cabin or within the reach of the person in the
cabin, only loads". Based on this definition, an elevator is a transfer system that can be used electrically or hydraulically
to transport people and cargo to variable distances within a building. The most important parameter for the lift is the
capacity calculation. While calculating the capacity of the lift; parameters such as lift speed, class, selection, number,
number of people travelling, etc. should be known. In this study, according to the compliance of the components used in
the production of freight elevators and human elevators with EN 81-20 lift standards and EN 81-50 lift standards;
Classification of lift systems, lift layout and lift layout configuration are explained. In this study, the Boothroyd-Dewhurst
method is discussed and the human lift design and calculation stages of the 4-storey building are examined. The
differences in human lift design, component selections, examples for the strength of the components are shown and the
analysis report is presented.

Keywords: EN81-20 Elevator standard, Boothroyd-Dewhurst method,

24


mailto:ali-arslan1@windowslive.com

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Elektrikli Araglarda Fonksiyonel Giivenlik (ISO 26262) ve Siber Giivenlik (I1SO 21434)
Entegrasyonun Onemi

Faruk Aras®*, Melih Inal?

aKocaeli Universitesi, Havacilik ve Uzay Bilimleri Fakiiltesi, Kocaeli/Tiirkiye.
bKocaeli Universitesi, Enformatik Béliimii, Kocaeli/Tiirkiye.
*Sorumlu Yazar: faruk.aras@kocaeli.edu.tr

OZET

Son yillarda artan elektrikli arag¢ pazari, rekabette yeni sorunlar1 da beraberinde getirmektedir. Cok farkl elektrik ve
elektronik sistemlerin varligi, fonksiyonlarin sayisi ve karmasikligi bu sistemlerin kontrolii ve koordinasyonunu daha da
zorlastirmaktadir. Donanim ve yazilim entegrasyonun giivenli olarak saglanmasi ve islemesi her seyden 6nce arizalardan
kaynaklanan tehlikeler ile dis tehditler nedeniyle kabul edilemez risklerin 6nlenmesi ile miimkiindiir. Gelismis donanim
ve yazilim igerikli araglarda giivenlik kaygilar1 hem fonksiyonel giivenlik hem de siber giivenlik konularini daha 6nemli
hale getirmistir. Otomotiv sektoriiniin fonksiyonel giivenlik standardi ISO 26262 ile otomotiv siber giivenlik
standard1 ISO 21434 siirekli gelisen elektrikli araclar ve beraberinde artan giivenlik ve tehdit kaygilar1 géz 6niinde
bulundurularak olusturulmustur. Her ikisinde de amacg giivenlik risklerini ve tehditlerini azaltacak sekilde ¢6ziim
gelistirilmesidir. ISO 26262 ve 1SO 21434 giivenlik-emniyet faaliyetlerin planlanmasi, giivenlik-emniyet hedefleri ve
gerekliliklerinin saglanmasi ve dogrulanmaya kadar bir¢ok faaliyetlerin entegrasyonu, fonksiyonel giivenlik ve siber
giivenlik siireclerinin birlikte yonetilmesi ger¢egini ortaya koymaktadir. Bu ¢calismada, ISO 21434 standardiile ISO 26262
standardinin entegrasyonu ele alinmaktadir. Bu kapsamda giivenlik-emniyet siirecleri agisindan benzerlik iceren yonleri
ile karsilasabilecek zorluklarin entegrasyonun saglanmasi hususu incelenmekte olup entegrasyonun saglayacagi faydalar
ve dnemi degerlendirilmektedir.

Anahtar Kelimeler: Elektrikli araglar, Fonksiyonel giivenlik, Siber giivenlik, ISO 26262, ISO 21434.

Important of the Integration of Functional Safety (ISO 26262) and Cybersecurity (ISO 21434)
in Electric Vehicles

ABSTRACT

The increasing electric vehicle market in recent years brings with it new problems in competition. The existence of many
different electrical and electronic systems, the number and complexity of functions make the control and coordination of
these systems more difficult. Safe hardware and software integration and operation is possible, above all, by preventing
the dangers arising from malfunctions and unacceptable risks due to external threats. Security concerns in vehicles
containing advanced hardware and software have made both functional safety and cybersecurity issues more important.
The functional safety standard of the automotive industry, ISO 26262, and the automotive cybersecurity standard, ISO
21434, were created taking into account the constantly evolving electric vehicles and the increasing security and threat
concerns. The aim of both is to develop solutions to reduce safety risks and threats. ISO 26262 and ISO 21434 reveal the
fact that the planning of security-safety activities, the integration of many activities, from ensuring security-safety
objectives and requirements to verification and managing the functional safety and cybersecurity processes together. In
this study, the integration of the ISO 21434 standard and the ISO 26262 standard is discussed. In this context, the issues
of ensuring integration of the similarities and difficulties that may be encountered in terms of security-safety processes
are examined, and the benefits and importance of integration are evaluated.

Keywords: Electric vehicles, Functional safety, Cyber security, ISO 26262, ISO 21434.
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ARIMA ve LSTM Yéntemi ile Mugla Iline Ait Yagislarin Tahmini
Fatih Sevgin

Mus Alparslan Universitesi Insaat Boliimii, Mus /Tiirkiye
*Sorumlu Yazar: f.sevgin@alparslan.edu.tr

OZET

Hidrolojik ¢evrimde buharlasma ve yogunlasmadan sonra gelen yagis, en 6nemli iklim parametrelerinden biridir. Lakin
son yillarda degisen iklim kosullar1 yagis rejimlerini ciddi bir sekilde etkilemektedir. Bu degisim daha 6nce hi¢ yagis
almayan yerlere yagisin yagmasi, az yagis alan yerlere daha fazla yagis yagmasi ya da ¢ok yagis alan yerlere az yagisin
diismesiyle kendini gostermektedir. Kisaca yagislardaki bu farkliliklar boélgeden bolgeye ve ilden ile degisim
gosterebilmektedir. Yagis degisimleri ve farkliliklarini tahmin etmek tarim, enerji, hidrolik yapilarinin boyutlandirilmasi
ve taskin gibi durumlarda oldukc¢a o6nemlidir. Bu ¢alismada istatistik ve derin 6grenme yodntemleri ile ge¢mis
meteorolojik verileri kullanarak Mugla ilinin gelecekteki yagislari tahmin edilmistir. Bu ¢alismada yagis tahmini igin
ARIMA ve LSTM yontemleri kullanilmis ve tahmin sonuglari karsilagtirilmistir. MSE, MAPE, RMSE ve MAE hata metrikleri
bulunmasi i¢in kullanilan yéntemler kendi aralarinda karsilastirllmistir. ARIMA yontemi hata metrikleri sirasi ile MSE:
6262.57 MAPE: 33.46 RMSE: 79.13 ve MAE: 55.48 bulunurken LSTM ydntemi ile MSE: 8934.21 MAPE: 1604 RMSE: 94.52
ve MAE: 69.78 bulunmustur. Hata metriklerine bakildiginda ARIMA modeline ait degerlerin LSTM modelinden daha
kiiglik ciktig1 goriilmektedir. Buna gore Mugla ilindeki yagis tahminleri icin ARIMA yontemi tercih edilebilir. Calismaya
ait yagis verileri, Mus Meteoroloji {1 Miidiirliigii'nden alinmigtir.

Anahtar Kelimeler: Yagis tahmini, ARIMA, LSTM, Mugla

Precipitation Estimation for Mugla Province with ARIMA and LSTM Methods
ABSTRACT

Precipitation, which comes after evaporation and condensation in the hydrological cycle, is one of the most important
climate parameters. However, changing climate conditions in recent years have seriously affected rainfall regimes. This
change manifests itself as precipitation falls in places that have never received precipitation before, more precipitation
falls in places that receive little precipitation, or less precipitation falls in places that receive a lot of precipitation. In
short, these differences in precipitation may vary from region to region and province. Predicting rainfall changes and
differences is very important in situations such as agriculture, energy, sizing of hydraulic structures and floods.. In this
study, future precipitation of Mugla province was predicted using historical meteorological data with statistical and deep
learning methods. In this study, ARIMA and LSTM methods were used to predict precipitation and the prediction results
were compared. The methods used to find MSE, MAPE, RMSE and MAE error metrics were compared among themselves.
While the ARIMA method error metrics were found to be MSE: 6262.57, MAPE: 33.46, RMSE: 79.13 and MAE: 55.48,
respectively, with the LSTM method, MSE: 8934.21, MAPE: 1604, RMSE: 94.52 and MAE: 69.78 were found. Looking at
the error metrics, it is seen that the values of the ARIMA model are smaller than the LSTM model. Accordingly, the ARIMA
method can be preferred for rainfall forecasts in Mugla province. Precipitation data for the study were taken from Mus
Provincial Directorate of Meteorology.

Keywords: Rainfall forecast, ARIMA, LSTM, Mugla.
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Tasarim Yénteminin Dairesel Kesitli Salyangoza Sahip Bir Pompanin Performansina
Etkilerinin Incelenmesi

Ayhan Nazmi Ilikan

TUBITAK, Rayli Ulasim Teknolojileri Enstitiisti, Motor ve Aktarma Sistemleri Grubu, Kocaeli/Tiirkiye.
Sorumlu Yazar: ayhan.ilikan@tubitak.gov.tr

OZET

Bu calismada santrifiij tipte bir pompanin salyangoz kismi igerisindeki akisin kontrolii i¢in literatiirde bulunan salyangoz
tasarim yontemleri uygulanmis, sonug¢larin pompa ve salyangoz performansina etkileri Hesaplamali Akiskanlar Dinamigi
(HAD) yontemi kullanilarak incelenmistir. Calismanin ilk asamasinda 6zgiil hiz1 19 olan pompa carki ve salyangozu
tasarlanmis olup, tasarim sirasinda ticari bir pompanin verileri referans alinmistir. Akiskan olarak atmosferik kosullarda
su kullanilmistir. Daha sonra HAD yo6ntemi kullanilarak pompa karakteristik egrileri elde edilmistir. C6ziim ag1 hiicre
buiytikliiklerinin sonuca etkisi incelenerek sonucun ¢éziim agindan bagimsiz olmasi saglanmistir. Calismalar neticesinde
elde edilen sonuglar referans olarak secilen pompanin katalog degerleri ile karsilastirilmistir. Daha sonra, diger tiim
parametreler sabit tutularak salyangoz tasarimi i¢in kullanilan yaygin yontemlerden Pfleiderer, Stepanoff ve dogrusal
cap artis yontemleri secilerek salyangoz tasarimi degistirilmistir. Pompa salyangozu icerisinde ¢evresel yonde akisin
salyangoz girisinden cikisina degisimi detayli bir bicimde incelenerek uygulanan salyangoz tasarim yontemleri
karsilastirilmistir. Pompa ¢alisma boélgesi boyunca her ii¢ yontem de birbirine yakin verim ve basma ytiksekligi sonuglari
vermistir. Tasarim debisine yakin ve bir miktar tizerindeki bolgelerde Stepanoff yontemi en yiiksek, dogrusal ¢ap artis
yontemi ise en diisiik verimi gostermistir. Diisiik debilerde ise, yine dogrusal ¢ap artis yontemi en diisiik verimi vermis,
en iyi verimi ise Pfleiderer yontemi gostermistir.

Anahtar Kelimeler: HAD, Pompa, Salyangoz, Santrifiij, Verim.

Examination of the Effects of Design Method on the Performance of a Pump with a Volute
Having a Circular Cross-Section

ABSTRACT

In this study, the design methods found in the literature for controlling the flow within the volute of a centrifugal pump
were applied, and the effects of the results on the pump and volute performance were investigated using Computational
Fluid Dynamics (CFD) method. Initially, an impeller and volute with a specific speed of 19 were designed, referencing a
commercial pump's data. Water under atmospheric conditions served as the fluid. Subsequently, pump characteristic
curves were derived using CFD. Mesh cell sizes were analyzed to ensure result independence, and outcomes were
compared with the reference pump's catalog values. Keeping parameters constant, common methods like Pfleiderer,
Stepanoff, and linear radius progression were employed for volute design modifications. The detailed examination of
circumferential flow change within the pump volute, from inlet to outlet, was conducted, and the applied design methods
were compared. Throughout the pump's operational spectrum, all three methods yielded comparable efficiency and head
results. Near the design flow rate, Stepanoff exhibited the highest efficiency, while the linear diameter increase method
demonstrated the lowest. At lower flow rates, the linear diameter increase method showed the lowest efficiency, with
the Pfleiderer method indicating the highest.

Keywords: Centrifugal, CFD, Efficiency, Pump, Volute.
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Failure Behavior of Titanium/CFRP Hybrid Composites Under Tensile Loading

Aysun Giiven Citir?*, Serkan Torosb<, Fahrettin Oztiirkec

aAnkara Yildirim Beyazit University, Engineering Faculty, Department of Mechanical Engineering, Ankara, Turkey.
bNigde Omer Halisdemir University, Engineering Faculty, Department of Mechanical Engineering, Nigde, Turkey.
<Turkish Aerospace Industries, Inc., Ankara, Turkey.
* Corresponding Author: aysunguvencitir@aybu.edu.tr

ABSTRACT

Carbon Fiber Reinforced Polymer (CFRP) composites have found widespread use in various lightweight engineering
applications, owing to their high stiffness and strength at low density. Nevertheless, they exhibit certain weaknesses,
such as low bearing strength, leading to reduced impact resistance in CFRP components. In addressing this challenge,
metal/CFRP composites have emerged as an alternative, leveraging the ductility of metals along with the high specific
strength of CFRP composites. Tensile tests were conducted on titanium alloy/CFRP hybrid composite plates with 0°, 90°,
and +45° stacking sequences, and the corresponding load-displacement curves were derived. The numerical simulation
of tensile tests was conducted by LS-Dyna simulation program and the numerical model was verified with the
experimental results. Furthermore, numerical simulations were conducted to examine the influence of various metal
types on the failure behavior of titanium alloy/CFRP hybrid composite plates with different thicknesses under tensile
loading. The results indicate that both the thickness of hybrid CFRP composites and the type of metal have a substantial
impact on the performance of metal-hybrid components. Additionally, a comparison between the tensile test results and
numerical simulation results reveals a good agreement.

Keywords: Carbon fiber reinforced polymer, Failure behavior, Titanium, Hybrid composite plates.
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EEG Sinyalleri Kullanilarak Yerel Ikili Desenler ve Evrisimli Sinir Aglari ile Epileptik Nébet
Siniflandirilmasi
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OZET

Epilepsi genellikle Elektroensefalografi (EEG) sinyalleri ile teshis edilir. Gliriiltii ve énemli arka plan aktivitesi gibi
duragan olmayan 6zellikler genellikle verilerde mevcuttur. Sinyallerin karmasikligi nedeniyle epilepsi teshisi zordur. Bu
durum, epilepsi teshisi de dahil olmak iizere bir¢ok gercek diinya uygulamasinda performansi diisiirmektedir. Bu
calisma, manuel analizin sinirlamalarini ele almay1 amaglayarak, ndbet tahmini i¢in EEG sinyal analizine derin 6grenme
uygulamasini arastirmaktadir. Tek Boyutlu Yerel ikili Oriintii (1D-LBP), ham EEG verilerinden 6zellik ¢ikarimi igin
kullanigh bir teknik olarak tamitilmaktadir. Bu ¢alisma, ndbetleri teshis etmek i¢cin EEG sinyallerini kullanmanin
zorluklarini arastirmakta ve nobet tahminini iyilestirmek icin yapay zekanin potansiyelini arastirmaktadir. Onerilen
yontemin performansi, LBP ve 6zellik ¢ikarma teknikleri kullanilarak CHB-MIT Scalp EEG veritabanmi kullanilarak
degerlendirilmistir. Onerilen Evrisimsel Sinir Ag1 (CNN) modeli, test veri kiimesinde %94,59 dogruluk, %99,24 kesinlik,
%94,58 geri cagirma ve %96,86 F1 puani ile kayda deger sonuglar elde etmistir. CNN modelinin umut verici sonuglari,
nobet tespitinde dogru ikili siniflandirma i¢in potansiyelini gdstermektedir.

Anahtar Kelimeler: EEG Sinyalleri, Epilepsi, Epileptik Nobet siniflandirilmasi, Evrisimsel sinir aglari, Yerel ikili 6riintii

Epileptic Seizure Classification Using Local Binary Patterns and Convolutional Neural
Networks from EEG Signals

ABSTRACT

Epilepsy is commonly diagnosed by Electroencephalography (EEG) signals. Non-stationary features such as noise and
significant background activity are often present in the data. Due to the complexity of the signals, diagnosing epilepsy is
challenging. This reduces performance in many real-world applications, including the diagnosis of epilepsy. This work
explores the application of deep learning to EEG signal analysis for seizure prediction, aiming to address the limitations
of manual analysis. The One-Dimensional Local Binary Pattern (1D-LBP) is introduced as a useful technique for feature
extraction from raw EEG data. This study investigates the challenges of using EEG signals to diagnose seizures and
explores the potential of artificial intelligence to improve seizure prediction. The performance of the proposed method
was evaluated using the CHB-MIT Scalp EEG database, utilizing the LBP and feature extraction techniques. The proposed
Convolutional Neural Network (CNN) model achieved notable results on the test dataset, with 94.59% accuracy, 99.24%
precision, 94.58% recall, and 96.86% F1 score. The promising results of the CNN model suggest its potential for accurate
binary classification in seizure detection.

Keywords: Convolutional neural networks (CNN), EEG signals, Epilepsy, Local binary pattern, Seizure classification.
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Afet Durumlarinda Binalarda Mahzur Kalan Kisi Sayisinin Belirlenmesi ve Bulut Sisteminde
Saklanarak Verinin Gorsellestirilmesi
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OZET

Insanlar hayatlar1 boyunca dogrudan veya dolayli olarak bir¢ok afetle karsilasmaktadir. Bu afetler sonucunda bir¢ok
yapida hasar meydana gelebilmektedir. Hasarin meydana geldigi yapilarda insanlar mahsur kalabilmektedir. Tiirkiye’de
de bircok afet meydana gelmektedir. Bu afetler sirasinda ve sonrasinda bir¢ok insan yapilarda mahsur kalabilmektedir.
Teknolojinin ilerlemesiyle birlikte goriintii isleme yontemlerinin gelisiminde biiyiik bir ilerleme kaydedilmistir. Bu
ilerleme sayesinde goriintll isleme yontemleri kullanilarak bir bina ya da yap1 icerisine giren/¢ikan ve anlik olarak yapi
icerisinde bulunan kisilerin takibi yapilabilir. Deprem, yangin, sel gibi dogal afet ya da kaza durumlarinda bina icerisinde
kurtarilmas1 gereken kisi sayisi dnceden tespit edilerek, kurtarma c¢alismalarinda daha ¢ok insanin kurtarilmasi
saglanabilir. Hazir egitilmis goriintii isleme modelleri temel alinarak baslanilan projede anlik olarak kamera
gorilintiisiiyle bina icerisine giren kisi sayisi tespit edilmis ve bu bilgi bulut depolama alaninda saklanmistir. Kisi sayim
islemi OpenCV kiitiiphanesi ile sabit arka plan ¢ikarilarak hareket eden kisileri tespit edilmekte ve kisinin giris veya ¢ikis
yaptigl siniflandirmasi seklinde yapilmaktadir. Yapilan siniflandirma sonucunda elde edilen veriler bulut alanina
aktarilip gorsel bir arayiizle sunulmaktadir.

Anahtar Kelimeler: Dogal afet, Kisi sayma, Goriintii isleme.

Determining the Number of People Trapped in Buildings in Disaster Situations and Visualizing
the Data by Storing it in the Cloud System

ABSTRACT

People encounter many disasters directly or indirectly throughout their lives. As a result, damage may occur to many
structures. People may be trapped in damaged structures. Many incidents occur in Turkey. Many people may become
trapped in structures during and after these disasters. With the advancement of technology, great progress has been
made with the application of image processing methods. Thanks to this advancement, the person entering/exiting a
building or structure and the person inside the building can be instantly tracked through image processing methods. In
cases of natural disasters or accidents such as earthquakes, explosions, floods, the number of people who need to be
rescued in the building is determined on-site, and rescue efforts are prevented to save more people. In the project, which
was initiated based on ready-made image processing models, the number of people entering the building was instantly
detected using camera images and this information was stored in the cloud storage area. People counting is done by
removing the fixed background with the OpenCV library, detecting moving parts and taking into account the situations
in which the person enters or exits. The resulting data is transferred to the cloud and presented with a visual sharing.

Keywords: Natural disaster, People counting, Image processing.
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Betonarme Konut Binalarinda Sismik Izolatér Kullantminin Yapi Giivenligi Acisindan Incelenmesi
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OZET

Bu calismada, sismik izolatér sistemlerinin deprem etkileri altinda betonarme yapilar {izerindeki sonuglari
arastirilmistir. Diinyadaki ve tilkemizdeki uygulanan sismik izolatér sistemlerinin kullanimi deprem sonrasinda yapinin
kullaniminin araliksiz devam etmesi gereken saglik, ulasim, iletisim ve enerji vb yapilarda yaygin olarak
kullanilmaktadir. Bu nedenle 6zellikle apartman konut yapilarinda kullaniminin énemini vurgulamak igin izolatér
sistemlerinin apartman yapilarindaki kullaniminin yapi giivenligi agisindan etkileri arastinlmistir. Ulkemizde deprem
izolatori kullanimi konut yapilarinda ¢ok az da olsa depreme karsi ciddi 6nemi olan deprem izolatori kullanimi konut
yapilarinda daha ¢ok kullanilmasi ve yapi giiveligini daha iist seviyelere cikarmak amaglanmistir. Calismamizda
Tiirkiye’de deprem riski yliksek sehirler icin sismik izolatoériin apartman yapilar i¢in avantaj veya dezavantajlari
degerlendirilecektir. Yapilan ¢alismada Sta4Cad programi kullanilarak Tirkiye Bina Deprem Ydnetmeligi'ne
(TBDY2018) gore ve 1. Derece deprem bolgesinde bulunan betonarme bir yapinin karsilastirmali analizi yapilmistir.
[zolatér kullanilmadan yapilan bir yapi ile izolatérlii yapilan bir apartman konut yapisina gére ekonomik, emniyet ve
estetik acidan deprem izolatérlii olarak tasarlayacagimiz apartman konut binalar ile arasinda yapi glivenligi Bu
calismada C-30 ve S-420 celigi kullanilarak 6 katli betonarme bir bina da 40x40 cm kesitinde kolonlar kullanildiginda
meydana gelen kat deplasmanlari ve 40x40 cm sahip 1 kat kolonlarinin tst boélgesine izal6torler yerlestirilmistir.
[zalbtorlii binanin deprem kuvvetinin cerceveli yapiya gére deprem yiikii %42,77 oraninda azalma meydana gelmistir.
Sonug olarak ¢alismamizda apartman konut yapilarinda izolatér sistemlerinin yapinin ve insan giivenligi agisindan
onemli katkilar sagladigi belirlenmistir.

Anahtar Kelimeler: Konut yapilari, Sismik izolator sistemleri Tiirkiye bina deprem yonetmeligi, Yap: giivenligi

Examination of the Use of Seismic Isolators in Reinforced Concrete Residential Buildings in Terms of
Building Safety

ABSTRACT

In this study, the results of seismic isolator systems on reinforced concrete structures under earthquake effects were
investigated. The use of seismic isolator systems applied in the world and in our country is used for health, transportation,
communication and energy, etc.,, where the use of the building must continue uninterrupted after the earthquake. It is
widely used in buildings. For this reason, in order to emphasize the importance of their use in residential buildings, the
effects of the use of insulator systems in residential buildings in terms of building safety were investigated. In our country,
the use of earthquake isolators in residential buildings is very low. Earthquake isolator systems, which have serious
importance against earthquakes, are intended to be used more in residential buildings and to increase building safety to
higher levels. In our study, the advantages and disadvantages of seismic isolators for apartment buildings in cities with
high earthquake risk in Turkey will be evaluated. In the study, a comparative analysis of a reinforced concrete building
located in the 1st Degree earthquake zone was made according to the Turkish Building Earthquake Regulation
(TBDY2018) using Sta4Cad and idecad programs. It is aimed to make a comparison between a building built without the
use of insulators and a residential building built with insulators in terms of economics, safety and aesthetics. In the
seismic isolated design, which was created by taking into account the general design principles specified in section 14 of
the TBDY 2018 regulation, the average earthquake load value acting on the structure was around 326,769 tons, while in
the design model without isolator, the value was 186,951 tons. The use of isolators reduced the earthquake load effect in
the building model by an average of 57% in total. As a result, it has been observed that the use of isolator systems has
serious positive results in terms of structure and human safety.

Keywords: Residential Buildings, Seismic Isolator Systems, Turkish Building Earthquake Regulation, Building Safety
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OZET

Tarih boyunca yasanagelen deniz kazalar1 biiyiik can, mal kayiplar1 ve cevre felaketlerine yol agmistir. Bu nedenle
meydana gelen kazalardan ders almak ve kazalarin bir daha yasanmamasi ve/veya en aza indirilmesi i¢in kazalar analiz
edilmekte ve analizler sonucunda 6nemli dersler ¢ikarilmaktadir. Bu dogrultuda literatiirde pek ¢ok arastirma ve analiz
yapilarak meydana gelen deniz kazalarindaki farkli noktalara deginilmektedir. Bu ¢alisma kapsaminda, Uluslararasi kaza
inceleme ve raporlama birimlerinin (MAIB, GISIS, EMSA,) veri tabanlarindan olusturulan veriseti iizerinden demir
sahalarinda yasanan deniz kazalar1 incelenmistir. Kaza raporlarina dayanarak olusturulan veriseti tizerinden bagimsiz
degiskenlerin (hava durumu gece giindiiz durumu, bélge yogunlugu, dip yapisi vb.) bagimli degisken olarak belirlenmis
olan kaza siddeti tlizerindeki etkileri istatistiksel yontemler ve makine 6grenmesi algoritmalar1 araciligiyla ortaya
konmustur. Olusturulan veriseti ilk olarak Lojistik Regresyon yontemiyle analiz edilerek bagimsiz degiskenler ile bagiml
degisken arasindaki iliskiler tespit edilmis ve regresyon modeli ortaya konmustur. Sonraki asamada bagiml degisken ile
iliski tespit edilen bagimsiz degiskenler lizerinden bayes ag1 olusturularak degiskenlerin neden-sonuc iliski aginin ortaya
konmustur. Demirleme sahalarinda; seyir, demir operasyonlar1 ve bekleme durumlarinda meydana gelen kazalarin
siddetini etkileyen faktdrlerin tespit edilmesine yonelik yapilmis bir ¢alismanin olmamasi bu ¢alismanin 6zgiin degeri
olarak ortaya ¢ikmaktadir. Elde edilen bulgularin deniz kazalar1 arastirmalarina katki saglayacag disiiniilmektedir.

Anahtar Kelimeler: Demirleme bolgesi, Deniz kazalari, Kaza analizi

Analysis of Accidents Occurring in Anchorage Areas

ABSTRACT

Throughout history, marine accidents have resulted in significant loss of life, property, and environmental disasters.
Therefore, it is crucial to learn from these accidents and analyze them to prevent their recurrence or minimize their
impact. Numerous research and analyses have been conducted in the literature, addressing various aspects of marine
accidents. In this study, accidents occurring in anchorage areas were examined using a dataset created from the
databases of international accident investigation and reporting units such as MAIB, GISIS, and EMSA. The effects of
independent variables, (such as weather conditions, day/night status, region density, seabed structure, etc.), on the
severity of accidents, which were designated as the dependent variable, were determined using statistical methods and
machine learning algorithms based on the dataset created from accident reports. Initially, the dataset was analyzed using
Logistic Regression to identify relationships between independent and dependent variables and establish a regression
model. Subsequently, a Bayesian network was constructed based on the independent variables that were found to have
a significant relationship with the dependent variable, revealing the cause-effect relationship network. This study is
unique in that it focuses on the factors influencing the severity of accidents during navigation, anchoring operations, and
waiting periods in anchorage areas, which has not been extensively studied before. The findings of this study are expected
to contribute to research on marine accidents.

Keywords: Accident analysis, Anchorage areas, Marine accidents.
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Metin Gomme Yéntemleri ve Isbirligine Dayal Filtreleme ile Giiclendirilmis Is Oneri

Sistemlerinin Performans Olgiimii

Kiibra Karacan Uyar @, Kemal Can Kara®
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OZET

Internetin ve dijital teknolojinin hizla evrimlesmesi, is piyasasinda énemli degisikliklere yol agmis ve is arayanlar ile is
firsatlarini eslestirmede yeni zorluklar ortaya ¢ikmistir. Bu degisimle birlikte, is Oneri sistemleri algoritmalarinin
gelistirilmesi ve iyilestirilmesi énem kazanmustir. Is arayanlar icin bu sistemler, bireyin yetenekleri, deneyimi ve
tercihleri dogrultusunda kisisellestirilmis is 6nerileri sunarken, isverenler icin de nitelikli adaylar1 daha etkin bir sekilde
belirlemeye yardimci olur. Bu ¢alismada Tiirkiye'nin dncii is arama platformu olan Kariyer.net’ten toplanan 103.896 adet
benzersiz is arayanin, 39.477 adet benzersiz pozisyon kiimesinde gerceklestirdigi 1.673.959 adet basvuru bilgisi
kullanilarak, 6ge tabanli isbirligine dayali filtreleme algoritmalari, 6zgilin bir basar1 61¢iim yontemi ile degerlendirilmistir.
Ayrica, is ilanlarina ait baslik, aciklama ve sehir bilgilerini iceren metin verileri iizerinde, Doc2Vec, Count Vectorizer, Fast
Text, TF-IDF ve Sentence Transformers gibi sik¢a kullanilan metin gomme ydntemlerinin basarilari incelenmis ve
karsilastirilmistir. Ayrica ise ait sehir bilgisi, bir filtreleme kriteri olarak kullanilmis ve bu filtrelemenin basari tizerindeki
etkisi degerlendirilmistir. En yliksek basar1 oraninin %35 ile 6ge-tabanli isbirligine dayali filtreleme yontemi ile ve ise ait
sehir bilgisi filtresiyle elde edildigi gézlemlenmistir. Bu bulgular, is 6neri sistemlerinin gelistirilmesi ve is arayanlar ile
isverenler arasindaki etkili eslestirmenin saglanmasi agisindan énemli bir katki sunmaktadir.

Anahtar Kelimeler: Oneri sistemleri, Is dneri sistemleri, Metin gdmme ydntemleri, Isbirligine dayali filtreleme

Performance Measurement of Job Recommendation Systems Enhanced with Text Embedding
Methods and Collaborative Filtering

ABSTRACT

The rapid evolution of the internet and digital technology has led to significant changes in the job market, presenting new
challenges in matching job seekers with job opportunities. With this transformation, the development and enhancement
of job recommendation systems algorithms have become crucial. These systems provide personalized job
recommendations for job seekers based on their skills, experience, and preferences, while also assisting employers in
identifying qualified candidates more effectively. In this research, data from 103,896 unique job seekers and 39,477
unique job positions collected from Kariyer.net, a leading job search platform in Turkey, and, a collaborative filtering
algorithm based on item similarity has been evaluated using a unique performance measurement method. Additionally,
the successes of commonly used text embedding methods such as Doc2Vec, Count Vectorizer, Fast Text, TF-IDF, and
Sentence Transformers on text data containing job title, description, and city information have been examined and
compared. Furthermore, city information related to the job has been used as a filtering criterion, and its impact on
performance has been evaluated. The highest success rate, observed at 35%, was achieved with the item-based
collaborative filtering method combined with the city information filter. These findings contribute significantly to the
enhancement of job recommendation systems and effective matching between job seekers and employers.

Keywords: Recommendation systems, Job recommendation systems, Text embedding techniques, Collaborative filtering
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Borik Asit, Aktif Karbon, Atik Pirinc Kabugu ve Lastik Tozlar1 Iceren Poliiiretan Képiiklerin
Mekanik ve Fiziksel Ozelliklerinin Incelenmesi

Emrah Yilmaza*

aDiizce Universitesi, Mithendislik Fakiiltesi, Insaat Miihendisligi Boliim, Diizce/Tiirkiye.

*Sorumlu Yazar: emrahyilmaz@duzce.edu.tr

OZET

Bu calismada, poliiiretanin icerisine endiistriyel atiklardan lastik atig1 tozu, tarimsal atiklardan pirin¢ kabugu tozu, borik
asit, aktif karbon ve borik asit ile piring kabugu tozu karisimi farkli oranlarda ikame edilerek poliiiretan sert kopiikler
sentezlenmistir. [kame edilen malzemelerin poliiiretanin mekanik 6zellikleri, yogunlugu ve 1s1l iletkenligi iizerindeki
etkileri arastirllmistir. Deney sonuclarina gore, borik asit ve piring kabugu tozu kombinasyonunun diger dolgu
malzemelerine gore basma dayanimini daha az etkileyerek referans malzemeye yakin bir deger sagladig1 tespit
edilmistir. Dolgu malzemelerinin kullanimu ile poliiiretan képiiklerin yogunluklarinda yaklasik %6 ile %10 arasinda bir
azalma oldugu gorilmistiir. Ayrica, aktif karbonun sert poliiiretan koptiklerin 1s1l iletkenligi tizerinde sinirl bir etkisi
oldugu belirlenmistir. Ozellikle borik asit ve piring kabugu tozu karisiminin ikamesi, bazi 6zelliklerde daha olumlu
sonuglar vermistir. Bu ¢alisma, poliiiretanin farkli ikame malzemelerle optimize edilebilecegini ve atiklarin geri kazanim
potansiyelinin oldugunu géstermektedir.

Anahtar Kelimeler: Poliiiretan, Borik asit, Aktif karbon, Atik geri kazanimi

Investigation of Mechanical and Physical Properties of Polyurethane Foams Containing Boric
Acid, Activated Carbon, Waste Rice Husk and Tire Powders

ABSTRACT

In this study, polyurethane rigid foams were synthesized by substituting tire waste powder from industrial wastes, rice
husk powder from agricultural wastes, boric acid, activated carbon and a mixture of boric acid and rice husk powder in
different ratios into polyurethane. The effects of substituted materials on the mechanical properties, density and thermal
conductivity of polyurethane were investigated. According to the test results, it was determined that the combination of
boric acid and rice husk powder affected the compressive strength less than other filling materials and provided a value
close to the reference material. It has been observed that there is a decrease of approximately 6% to 10% in the density
of polyurethane foams with the use of filling materials. Additionally, activated carbon was determined to have a limited
effect on the thermal conductivity of rigid polyurethane foams. In particular, the substitution of boric acid and rice husk
powder mixture gave more positive results in some properties. This study shows that polyurethane can be optimized
with different substitute materials and that there is potential for recycling waste.

Keywords: Polyurethane, Boric acid, Activated carbon, Waste recovery
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Segmentli Soguk Sekillendirme Kaliplarinda Uygulanan Siki Gecme Oraninin Kalip Omriine
Etkisinin Sonlu Elemanlar Metodu ile Incelenmesi
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*Sorumlu Yazar: emre.sandal@normtooling.com

OZET

Soguk sekillendirme isleminde is parg¢asinin boyutuna ve islem hizina baglh olarak uygulanan yiikler 250 tona kadar
ulasabilmektedir. Bu yiiklerin karsilanarak sekillendirme isleminin basaril bir sekilde gerceklestirilebilmesi i¢in soguk
sekillendirme kaliplarinda tungsten karbiir-kobalt (WC-Co) ile yiiksek hizli ¢elik malzemeler birlikte kullanilir. WC-Co
malzemesinin basma dayanimi ¢ok yiiksek olmasina karsin ¢ekme direnci olduk¢a diisiiktiir. Bundan dolayi, soguk
sekillendirme islemi esnasinda kalibin daha yiiksek ¢eki kuvvetleri altinda ¢alisabilmesi icin WC-Co malzemesi ¢elik zarf
icerisine siki gecme prosesiyle montajlanarak malzeme lizerinde 6n gerilim olusturulur. S6z konusu siki gecme isleminde
uygulanan sikilik oranlari kalip émrt iizerinde 6nemli bir etkiye sahiptir.

Bu c¢alismada farkh sikilik oranlarinin kalip 6mrii tzerindeki etkilerinin incelenmesi amaglanmistir. Bu amacg
dogrultusunda, 6rnek olarak DIN985 alt1 kose fiberli somun iiretimi icin soguk sekillendirme prosesinin dérdiinci
istasyonunda kullanilan ve segmentli olarak tasarlanan sabit kalip g6z 6niinde bulundurulmustur. Belirlenen sikilik
oranlarinin (%0,6, %0,8, %1, %1,2), kalibin maruz kaldig1 maksimum ve minimum asal gerilmeler tizerindeki etkisi sonlu
elemanlar yontemi kullanilarak incelenmistir. Elde edilen bulgular sikilik miktarinin belirli bir degere kadar
arttirilldiginda kalip 6mriinde artis oldugunu goéstermekle birlikte, bu noktadan sonra uygulanan sikilik oraninin
malzemede plastik deformasyona yol actigini ortaya ¢ikarmistir. Sonug olarak, sikilik orani %1 oldugunda en yiiksek
kalip 6mriine ulasilmis ve s6z konusu sikilik oranindaki hassas degisimlerin soguk sekillendirme kaliplar1 igin
performansa etki eden 6nemli bir tasarim parametresi oldugu kanitlanmistir.

Anahtar Kelimeler: Siki gecme, Soguk sekillendirme, Soguk sekillendirme kalibi, Sonlu elemanlar analizi

Finite Element Method Investigation of the Effect of Shrink Fitting Ratio on the Die Life in
Segmented Cold Forming Die

ABSTRACT

In cold forging process, applied forces can reach up to 250 tonnes depending on the dimensions of workpiece and process
speed. Tungsten carbur-cobalt (WC-Co) is used along with high speed steel materials to perform cold forging process
successfully by compensating applied forces. However, WC-Co material has quite low tensile strength in spite of having
high compressive strength. Therefore, prestress is created on the material by assembling WC-Co material within the steel
casing through shrink fit process to ensure working of die under much more tensile forces during cold forging operation.
Applied shrink-fit ratios in the relevant process have a considerable effect on the forging die life.

In this study, itis aimed to investigate the effect of distinct shrink-fit ratios on the die life. In accordance with this purpose,
stationary segmented die, used in the fourth station of cold forging process for the production of DIN985 hexagon fiber
nut, was considered as a case study. The effect of the determined shrink-fit ratios (0.6%, 0.8%, 1%, and 1.2%) on the
maximum and minimum principal stresses subjected on die was examined by using finite element method. Findings
revealed that the die life increases when shrink-fit ratio is increased up to a certain value while plastic deformation was
occurred in the material after this certain value. Consequently, the highest die life was reached when the shrink-fit ratio
is 1% and it was proven that precise changes in the relevant ratio is a significant design parameter affecting the cold
forging die performance.

Keywords: Cold forming, Cold forging Die, Finite element analysis, Shrink fit
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Yatak boslugu, Yaglama Yagi Tipi ve Sicakliginin Motor Kaymali Yataklarinda Minimum Yag
Film Kalinhig1 (MYFK) ve Siirtiinme Gii¢c Kaybi Uzerine Etkisinin Sayisal Simiilasyonu

Ramazan Aydin®, Liitfullah Kuddusib
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OZET

Icten yanmali motor krank ve ana yataklan gibi iki yiizey arasinda dogrudan metal-metal temasini énlemek icin izin
verilebilecek en kii¢iik isletme mesafesi, minimum yag filmi kalinligi (MYFK) ile ifade edilir. Bu isletme mesafesi, hareketli
pargalarda siirtiinmeyi, asinmay1 azaltmak ve sistem omriinii uzatmak i¢in gereklidir. Minimum yag filmi kalinlifi,
kullanilan yaglayici tiirii, calisma kosullari, sistem tizerine gelen ytikler ve hareketli parcalarin hiz1 gibi bir¢ok faktorlere
baglidir. Bu ¢alisma, icten yanmali motorlardaki ana yataklarin optimal ¢alisma kosullarini belirlemeyi amaglamaktadir;
bunu da farkli kosullar altinda (yatak boslugu, motor hizi, yag tipi, giris sicaklig1) stirtiinme gii¢ kayb1 ve MOFT'u analiz
ederek gerceklestirmektedir. GT-Suite yazilimi kullanilarak yaglama model analizi yapilmis ve hidrojenle ¢alisan tek
silindirli bir arastirma motorundan elde edilen deneysel veriler, yatak yiiklerini belirlemek i¢in kullanilmistir. Sonuglar,
yatak boslugunun artirilmasinin MOFT'u 6nemli 6l¢lide artirdigini ve tiim yag tipleri i¢in siirtiinme gii¢c kaybini azalttigini
gostermektedir; o6zellikle, 15W40 yagiyla belirgin bir sekilde MOFT'ta %67 artis ve gii¢c kaybinda %78'lik bir azalma
gozlenmistir. Elde edilen bulgular, uygun bir yaglayici se¢imi ve isletme kosullarinin optimize edilmesiyle siirtiinme giig
kaybini azaltma ve uygulanabilir bir MOFT elde etme konusunda 6nemli bir firsat1 géstermektedir.

Anahtar Kelimeler: i(;ten yanmalil motor, Kaymali yatak, MYFK, Strtiinme, Yaglama

Numerical Simulation of the Impact of Bearing Clearance, Lubricant Type, and Temperature
on Minimum QOil Film Thickness and Friction Power Loss in Engine Bearings

ABSTRACT

The Minimum Oil Film Thickness (MOFT) represents the minimum allowable distance between surfaces, like crank and
main sliding bearings in an internal combustion engine, to prevent metal-to-metal contact. Maintaining this clearance is
crucial for reducing friction, wear, and extending system lifespan. MOFT varies based on factors like lubricant type,
operating conditions, loads, and speed. This study aims to identify optimal operating conditions for main bearings in
internal combustion engines by investigating friction power loss and MOFT under varying conditions (bearing clearance,
engine speed, oil type, inlet temperature). Using GT-Suite software, lubrication model analysis was conducted.
Experimental data from a hydrogen-fired single-cylinder research engine were utilized to determine bearing loads.
Results show that increasing bearing clearance from 0.005um to 0.0325um (a 65% increase) leads to a significant rise in
MOFT and notable reduction in friction power loss for any oil type. Specifically, with 15W40 oil, there's a 67% increase
in MOFT and a 78% decrease in power loss. These findings highlight the potential to minimize friction power loss and
achieve optimal MOFT by selecting suitable lubricants and optimizing operating conditions for main sliding bearings in
an internal combustion engine.

Keywords: Internal combustion engine, Friction, Lubrication, MOFT, Sliding bearing
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Acik Sulama Kanallarin Deprem Etkisinde Yiizey Calkantisinin Dinamik Analizi
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OZET

Bu arastirma kapsaminda, bir ana sulama kanalinin bos ve dolu modelleri olusturularak sismik tepkileri detayli bir
sekilde incelenmistir. Gliniimiiz literatiiriinde, ana kanal c¢alkanti analizi konusunda yeterli sayida g¢alisma
bulunmamaktadir. Akiskan-yapi etkilesimini daha iyi anlayabilmek adina, ana kanalin bos ve dolu modelleri birbirleriyle
karsilastirilmistir. 2023 yilinda yasanan Pazarcik/Maras depremi kayitlari kullanilarak, bu modellerin dinamik analizleri
gerceklestirilmistir. Analizler sirasinda, birlesik Eulerian-Lagrangian yaklasimi ile akiskan-yapi etkilesimi detayli bir
sekilde modellemistir ve siire¢ boyunca suyun c¢alkantilar1 dikkatle izlenmistir. Yapilan analizler neticesinde, su
kiitlesinin hareketi ve potansiyel tasmalar detayli bir bicimde gézlemlenmistir. Ana kanalin dolu olmasi durumunda,
goreceli yer degistirmelerde belirgin bir artis gézlenmistir. Bununla birlikte, soniimleme etkisi ve siv1 agirligina bagh
cekme gerilmelerinde (Smax) bir azalma, basing gerilmelerinde (Smin) ise bir artis gozlenmistir. Her iki modelde de en
biiytlik asal basing gerilmeleri ve en biiyiik asal cekme gerilmeleri genellikle depremlerde hasar gérmesi beklenen tabana
yakin bir alanda yogunlasmistir. Bu analizler, olas1 tagkinlar1 ve kanal lizerinde meydana gelebilecek hasarlari
ongorebilmek adina akiskan-yapi etkilesiminin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Akiskan-yapi etkilesimi, Deprem etkisi, Hidromekanik, Sulama kanallar1.

Dynamic Analysis of Surface Sloshing of Open Irrigation Channels under Earthquake Effects
ABSTRACT

In this study, seismic responses have been thoroughly investigated by creating empty and full models of a main irrigation
channel. There are not a sufficient number of studies in today's literature regarding the analysis of main channel sloshing.
To better understand fluid-structure interaction, empty and full models of the main channel are compared. Dynamic
analyses of these models are conducted using the records of the Pazarcik/Maras earthquake in 2023. During the analyses,
fluid-structure interaction is modeled using the combined Eulerian-Lagrangian approach, and fluctuations in the water
are carefully monitored throughout the process. As a result of the analyses, the movement of the water mass and potential
overflow are observed in detail. In the case of the main channel being full, a significant increase in relative displacements
is observed. Additionally, a decrease in damping effects and tensile stresses due to liquid weight (Smax), along with an
increase in pressure stresses (Smin), are noted. In both models, the largest principal pressure stresses and tensile stresses
are concentrated in an area close to the base, where damage from earthquakes is typically expected. These analyses
underscore the importance of considering fluid-structure interaction in order to anticipate potential floods and damage
on the channel.

Keywords: Earthquake effect, Fluid-structure interaction, Hydromechanics, Irrigation channels.
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Prefabrik Sulama Kanaletlerindeki Akiskanin Deprem Etkisinde Calkantisinin Dogrusal
Dinamik Analiz ile Incelenmesi
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OZET

Bu calismada, prefabrik sulama kanalet yapilarinin dolu ve bos olmasi durumunda sismik tepkileri ve kanalet icindeki
suyun ylzey ¢alkantisi incelenmistir. Bunun i¢in, 200 It/s kapasiteli bir kanalet modeli secilmistir. Malzeme 6zellikleri ve
boyutlar1 belirlenen modeller olusturulmus ve bunlar 2023 Pazarcik/Maras deprem kayitlari ile dogrusal dinamik
analizlere tabi tutulmustur. Birlesik Eularian-Lagrangian yaklasimi ile akiskan-yapi etkilesimi kurulmus, analiz siiresince
sudaki ¢alkantilar izlenmistir. Bu yaklasim, akiskan-yapi etkilesimini en iyi sekilde temsil eder ve diger akustik eleman-
yap! etkilesimi modellerinde mevcut olmayan 6zellikler olan kanal igindeki su ¢alkalanmasi, potansiyel tasma ve akisin
gozlemlenmesine olanak tanir. Analizler sonucunda bos modelde yer degistirme ve gerilme degerleri, dolu modelde ise
bunlara ilave olarak su kiitlesinin calkantisini incelenmistir. Dolu ve bos kanalet modelinde gozlenen goreceli yer
degisimlere ait grafikler ve sekiller verilmistir. Ayrica, suyun séniimleme etkisi ve agirligina bagh ¢cekme gerilmelerinde
(Smax) ve basing gerilmelerinde (Smin) gozlemlenen degisimler grafik ve sekiller ile gosterilmistir. Her iki modelde de en
bliytik asal basing ve cekme gerilmeleri, kanaletin genellikle depremlerde hasar aldig1 alanlarda yogunlasmistir. Bu
analizler, akiskan-yap1 etkilesiminin tagkin risklerini ve kanalet tizerindeki hasarlari belirlemek i¢cin 6nemli oldugunu
vurgulamaktadir.

Anahtar Kelimeler: Akiskanlar mekanigi, Dinamik analiz, Hidromekanik, Sayisal modelleme, Sulama kanaleti,

Investigation of Fluid Sloshing in Prefabricated Irrigation Canals under Seismic Effects
through Linear Dynamic Analysis

ABSTRACT

This study investigates the seismic responses of prefabricated irrigation canal structures under both empty and full
conditions, along with the surface sloshing of water within the canal. For this, a canal model with a capacity of 200 liters
per second was selected. Models with specified material properties and dimensions were created and subjected to linear
dynamic analyses using the 2023 Pazarcik/Maras earthquake records. The fluid-structure interaction was established
using a unified Eulerian-Lagrangian approach, allowing for the observation of water sloshing throughout the analysis.
This approach effectively represents fluid-structure interaction and enables the observation of features such as water
sloshing, potential overflow, and flow that are not present in other fluid-structure interaction models. Displacement and
stress values were examined in the empty model, with additional analysis conducted on the sloshing of the water mass
in the full model. Graphs and figures illustrating the relative displacements observed in both full and empty canal models
were provided. Furthermore, changes in tensile stresses (Smax) and compressive stresses (Smin) due to the damping effect
and weight of the water were depicted using graphs and figures. The highest principal pressures and tensile stresses in
both models were found to be concentrated in areas where the canal typically suffers damage during earthquakes. These
analyses underscore the importance of fluid-structure interaction in identifying flood risks and damages to the canal
structure.

Keywords: Fluid mechanics, Hydromechanics, Irrigation canal, Numerical modelling, Structure dynamics.
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Havacilik Dislileri icin Kontak Gerilme Analizi
Burak Ocakab*
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OZET

Havacilik dislileri icin temas halindeki disli yiizeylerinde olusan kontak gerilmeleri 6nemli tasarim parametrelerinden
bir tanesidir. Kontak gerilmelerini elde edebilmek i¢in disli geometri hesaplar1 dogru sekilde yapilmalidir. Bu ¢alismada,
havacilik dislileri i¢in disli geometri hesaplarini, kayma hizlarini, kontaktaki disliler i¢in disli ¢ifti rijitlik degerlerini, disli
cifti kontak gerilme degerlerini iceren kontak analizi yapilmistir. Transmisyon sisteminin KISSsys ve KISSsoft araglari
kullanilarak modellemesi yapilmistir. Disli geometri hesaplar1 transmisyondaki disli ¢iftleri i¢in yapilmistir. Disli ¢iftleri
arasindaki kontak gerilmelerini bulmak i¢in analitik hesaplamalarda AGMA 2001 ve ISO 6336 standartlar1 kullanilmistir.
Ek olarak, ayni modeli kurmak igin MASTA programi kullanilmis ve sonug¢ degerleri sonlu elemanlar metodunun
uygulanmasi ile elde edilmistir. Analitik model, KISSsoft ve MASTA (sonlu elemanlar metodu bazli) programlarindan
sonuglar alinmis ve birbirleri ile karsilastirllmistir. Bu ¢alismada kullanilmis olan malzemeler 20MnCr5, 18CrNiMo ve
9310 celigidir. Bu havacilik disli kutusu uygulamasi i¢in emniyet katsayilari belirtilen malzemeler igin elde edilmis ve bu
malzemelerde elde edilen sonuglar birbirleri ile karsilastirilmistir.

Anahtar Kelimeler: Disliler, Havacilik, Kontak analizi, Malzemeler

Contact Stress Analysis for Aerospace Gears

ABSTRACT

Contact stress occurred on the mating surface of the gears is one of the crucial design parameters for aerospace gears. In
order to obtain contact stress, gear geometry calculations need to be carried out accurately. Contact analysis including
gear geometry calculations, sliding velocities, mesh stiffness for mating gears and contact pressure values were
calculated for an aerospace gearbox in this study. Powertrain system was modelled by using KISSsys and KISSsoft tools.
Gear geometrical calculations were made for gear pairs in the drivetrain. AGMA 2001 and ISO 6336 standards were used
for analytical calculations in order to find contact stress for the gear meshes. Additionally, MASTA program was used to
model the same powertrain and output values were obtained by using finite element approach. The results obtained from
analytical model, KISSsoft and MASTA (FEM-based) programs were compared with each other. Materials used in this
study were 20MnCr5, 18CrNiMo and 9310 steel. Safety factors were also obtained and compared with respect to these
materials for this aerospace gearbox application.

Keywords: Aerospace, Contact analysis, Gears, Materials
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Sodyum-Iyon Bataryalarda PCM ile Termal Yénetim Analizi
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OZET

Giiniimiizde teknolojinin ilerlemesi ile birlikte tekrar sarj edilebilen ikincil bataryalarin kullanimi artmaktadir. Yogun
olarak kullanilan lityum-iyon (Li-lyon) bataryalarin siirdiiriilebilirligi ve sinirh lityum elementi rezervleri, yeni nesil
enerji depolama teknolojilerine bir alternatif bulmak icin calismalara hiz kazandirmistir. Li-Iyon bataryalara alternatif
olarak kullanilabilecek sodyum-iyon (Na-iyon) bataryalar son derece umut verici bir alternatif olarak gériilmektedir.
Fakat bu bataryalarin endiistriyellesebilmesi i¢in enerji ve gii¢ yogunlugu gibi bazi 6zelliklerinin iyilestirilmesi
gerekmektedir. Bu 6zelliklerin iyilestirilebilmesi icin bataryalara odaklanilmis ve batarya termal yonetim sistemleri
gelistirilmistir. Batarya termal y6netim sistemlerinin amaci batarya performansini degerlendirmektir. Bu performans
sicakliga oldukg¢a baghdir ve etkili bir batarya termal yonetim sisteminde, bataryanin uygun bir sicaklik araliginda
calismasi 6nemlidir. Bu ¢alismada kese tipi batarya modellemesi yapilmis ve PCM (Faz Degistirici Malzeme) kullanilarak
bataryanin sicaklik kontrolii tizerindeki etkileri degerlendirilmistir. Farkli PCM malzemeleri kullanilarak karsilastirmali
analiz yapilmistir. Bataryanin belirli sicaklik araliklarinda nasil tepki verdigini ve farkli PCM malzemelerinin batarya
sogutma performansini nasil etkiledigi incelenmistir. Analiz sonuglari, bataryanin etkin bir sekilde ¢alismasini saglamak
icin 6nemli bilgiler sunmaktadir. Bu ¢alisma, Na-lyon bataryalarin endiistriyel uygulamalarda daha yaygin kullanilmasini
desteklemektedir ve siirdiirtlebilir enerji depolama sistemlerinin gelistirilmesine katki saglamay1 hedeflemektedir.

Anahtar Kelimeler: Batarya performansi, Batarya termal modelleme, Batarya Termal y6netimi, PCM ile sogutma,
Sodyum iyon batarya.

Thermal Management Analysis with PCM in Sodium-Ion Batteries

ABSTRACT

Today, with the advancement of technology, the use of rechargeable secondary batteries is increasing. The sustainability
of the widely used lithium-ion (Li-ion) batteries and the limited lithium element reserves have accelerated efforts to find
an alternative to next generation energy storage technologies. Sodium-ion (Na-ion) batteries, which can be used as an
alternative to Li-ion batteries, are seen as a very promising alternative. However, in order for these batteries to be
industrialized, some of their properties such as energy and power density need to be improved. In order to improve these
properties, batteries have been focused on and battery thermal management systems have been developed. The purpose
of battery thermal management systems is to evaluate battery performance. This performance is highly temperature
dependent and in an effective battery thermal management system, it is important that the battery operates within an
appropriate temperature range. In this study, a pouch type battery is modeled and the effects of PCM (Phase Change
Material) on the temperature control of the battery are evaluated. Comparative analysis was performed using different
PCM materials. How the battery reacts at certain temperature ranges and how different PCM materials affect the battery
cooling performance are analyzed. The results of the analysis provide important information to ensure efficient battery
operation. This study supports the wider use of Na-ion batteries in industrial applications and aims to contribute to the
development of sustainable energy storage systems.

Keywords: Battery performance, Battery thermal modeling, Battery thermal management, Cooling with PCM, Sodium
ion battery.
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56 yilda ne degisti: Ege Denizi girgir balik¢iligi
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OZET

Ege Denizi girgir balik¢iligi, Karadeniz'den sonra en yiiksek av miktarina sahiptir. Zaman serisi icinde karaya ¢ikarilan
miktarlardaki degisimler, stoklar lizerindeki av baskisinin anlasilmasina yardimci olabilir. Bu amagla, Ege Denizi'nde
faaliyet gosteren girgirlarda, 1967 ve 2022 yillar1 arasinda yakalanan 6nemli pelajik tiirlerin, TUIK kayitlarina gore av
miktarlari incelenmistir. Sirasiyla, sardalya (Sardina pilchardus Walbaum, 1792), hamsi (Engraulis encrasicolus Linnaeus,
1758), kolyoz (Scomber japonicus Houttuyn, 1782), kupes (Boops boops Linnaeus, 1758), uskumru (Scomber scombrus
Linnaeus, 1758), en ¢ok yakalanan pelajik tiirlerdir. Bu elli alt1 yillik siirecte Tiirkiye’de avlanan toplam sardalya
miktarinin %56,3’ti Ege Denizi'nde yakalanmistir. 1979’a kadar toplam iiretimin %39,9’unu Ege’den karsilanirken,
sonrasinda bu oran %50’nin lizerine ¢ikmistir. Hamsi, yaklasik %89 ile en yiiksek av oranina sahip pelajik tiir olsa da
sadece %2,57'lik bir kism1 Ege’de avlanmaktadir. 56 yillik siirecte avlanan toplam sardalya miktar1 494450 ton iken
hamsi miktar1 285378 ton ile neredeyse yar1 yariyadir. Ancak 2000’li yillardan sonra bu miktarlar ayni diizeylerde
seyretmeye baslamistir. Ege’ye kayith girgir tekne sayisinda bir degisiklik olmasa da bu teknelerin eforundaki artislarin
balik tiretiminde fazla bir etkisinin olmamasi, stoklar tizerindeki av baskisinin gdstergesi olabilir. Genel olarak, girgir
balike¢iliginin Ege Denizi’'nde oynadigl 6nemli rol, artan balik¢ilik ¢abalarinin etkinligi ile birlestiginde, siirdiiriilebilirlik
icin izleme ihtiyacinmi getirmektedir.

Anahtar Kelimeler: Bolgesel balik¢ilik, Girgir, Av miktarlari, Siirdiriilebilirlik.

What has changed in 56 years: Purse seine fishery in the Aegean Sea

ABSTRACT

Aegean Sea has the second-highest landing quantity after the Black Sea in purse seine fisheries. Changes of landing in
time series can help us to understand fishing pressure on stocks. For this purpose, the landings of some important pelagic
species between 1967 and 2022 were analyzed according to TUIK records. European pilchard (Sardina pilchardus
Walbaum, 1792), European anchovy (Engraulis encrasicolus Linnaeus, 1758), Chub mackerel (Scomber japonicus
Houttuyn, 1782), Bogue (Boops boops Linnaeus, 1758), and Atlantic mackerel (Scomber scombrus Linnaeus, 1758) are
the most caught pelagic species, respectively. During this period, %56.3 of the total sardine catch in Turkey was captured
in the Aegean Sea. Although anchovy had an 89% catch ratio overall, only %2.57 was caught in the Aegean Sea. Between
1967 and 2022, anchovy caught amount was almost half of sardine. After the 2000s, these amounts started to reach the
same levels. There hasn't been a significant change in the number of registered purse seine vessels, but the effort of
vessels has increased. Despite this, there hasn't been much effect on catch amounts, which may be an indicator of fishing
pressure. The important role of purse seines in the Aegean Sea emphasizes the need of monitoring for sustainability.

Keywords: Regional fisheries, Purse seine, Catch amounts, Sustainability.
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Yapay Zeka Destekli Multiple Skleroz (MS) Hastaligi Teshisi
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OZET

Multiple Skleroz (MS), merkezi sinir sistemi lizerinde kronik etkileri olan ve nérolojik islev kaybina yol acabilen bir
hastaliktir. MS'in neden oldugu hasar, genellikle manyetik rezonans goriintileme (MRG) gibi ileri goriintileme
teknikleriyle saptanabilir. Bu calisma, yapay zeka destekli MRG verilerinin kullanimini, MS teshis siireclerindeki
potansiyelini ve etkinligini arastirmay1 amaglamaktadir. Yapay zeka teknolojilerinin, MRG goriintiilerinden elde edilen
verileri analiz ederek, hastalifin erken teghisi, ilerleyisinin izlenmesi ve tedaviye yanitin degerlendirilmesinde nasil bir
rol oynayabilecegi lizerine yogunlasacaktir. Giiniimiizde, MS'in teshisi ve takibi, genellikle klinik degerlendirme ve MRG
gibi goriintiilleme yontemlerine dayanmaktadir. Ancak, MRG gorintiilerinin yorumlanmasi zaman alic1 ve 6znel olabilir;
bu da teshisin dogrulugunu etkileyebilir. Yapay zeka teknolojileri, bu siireci otomatiklestirerek ve standartlastirarak,
teshisin hizli ve dogru bir sekilde yapilmasina yardima olabilir. Ozellikle derin 6grenme ve makine égrenimi gibi
yontemler, MRG verilerinden karmasik driintiileri tanima ve analiz etme konusunda biiyiik potansiyel sunmaktadir. Bu
calismada, yapay zeka destekli MRG verilerinin MS teshisinde kullanimi, mevcut yodntemlerle Kkarsilastirilarak
incelenecektir. Yapay zeka modellerinin egitimi, test edilmesi ve dogrulanmasi i¢in kullanilan veri setleri, algoritmalar
ve sonuglarin degerlendirilmesi siirecleri detayl bir sekilde ele alinacaktir.

Anahtar Kelimeler: Multiple Skleroz (MS), Yapay zeka, Manyetik rezonans goriintiileme.

Artificial Intelligence Assisted Multiple Diagnosis of Sclerosis (MS)
ABSTRACT

Multiple Sclerosis (MS) is a disease that has chronic effects on the central nervous system and can lead to loss of
neurological function. The damage caused by MS can often be detected by advanced imaging techniques such as magnetic
resonance imaging (MRI). This study aims to investigate the use of Al-enhanced MRI data and its potential and
effectiveness in MS diagnostic processes. It will focus on how artificial intelligence technologies can play a role in early
diagnosis of the disease, monitoring its progression and evaluating response to treatment by analyzing data from MRI
images. Currently, the diagnosis and follow-up of MS is often based on clinical assessment and imaging modalities such
as MRI. However, the interpretation of MRI images can be time-consuming and subjective, which can affect the accuracy
of the diagnosis. By automating and standardizing this process, artificial intelligence technologies can help diagnoses to
be made quickly and accurately. In particular, methods such as deep learning and machine learning offer great potential
for recognizing and analyzing complex patterns from MRI data. In this study, the use of artificial intelligence-assisted MRI
data in MS diagnosis will be examined in comparison with existing methods. The datasets, algorithms and results
evaluation processes used for training, testing and validation of artificial intelligence models will be discussed in detail.

Keywords: Multiple Sclerosis (MS), Artificial intelligence, Magnetic resonance imaging,.
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OZET

Bir¢ok arastirmaci iiretim sirasinda veya sonrasinda ortaya ¢ikan atiklarin yeniden degerlendirilerek atik sorununa
¢oziim bulmak icin calismaktadir. Bu ¢alismada, ¢ay iliretimi sonrasinda ortaya c¢ikan tarim atiklari 6n yakma ve
sonrasinda kontrolli yakma (650 °C) islemi ile kil haline dontstiriildi. Cay atig kiiliintin (CAK) XRF analizinde yliksek
miktarda K20 icerdigi tespit edildi. Dolayisiyla CAK'in alkali kaynag olarak, égiitiilmiis yiiksek firin ciirufuyla (OYFC)
birlikte kullanilmasinin hibrit ¢imentolar {izerindeki etkisi XRD, FTIR ve TGA analizleri ile arastirildi. Macun 6rnekler
hazirlanirken, toplam karisimin agirlikca %50’si OYFG olacak sekilde ayarlandi. Diger kalan kisimda ise, CAK toplam
baglayici agirhiginin %0-10 oranlarinda ¢imento ile yer degistirildi. Su/baglayici orani 0.5 oraninda sabit tutuldu. Macun
ornekleri hazirlandiktan sonra 2, 7, 28 ve 90 giin oda sartlarinda kapali kapta bekletildi ve sonra analizler i¢in toz haline
getirildi. XRD analizinde, CAK miktarinin artmasina bagl olarak portlandit miktarinin azaldig1 ve ayrica bu durumun her
yas icin benzer egilimde oldugu tespit edildi. Son olarak, FTIR ve TGA analizleri bu tespiti desteklemistir.

Anahtar Kelimeler: Cay atigi kiili, FTIR, Hibrit ¢cimento, TGA, XRD.

Investigation of the Effect of Using Tea Waste Ash in Hybrid Cements with XRD, FTIR, and TGA
Analyses

ABSTRACT

Numerous researchers are endeavouring to discover a solution to the waste problem by reusing waste generated
during/after production. In this study, agricultural wastes resulting from tea production were turned into ash by pre-
burning and then controlled burning (650 °C). In XRF analysis of the tea waste ash (TWA), it was determined that it
contained high amounts of K20. Therefore, the effect of using TWA together with ground blast furnace slag (GBFS) as an
alkaline source on hybrid cements was investigated by XRD, FTIR, and TGA analyses. While preparing the paste samples,
50% by weight of the total mixture was adjusted to be GBFS. In the remaining part, TWA was replaced with cement at
the rates of 0-10% of the total binder weight. The water/binder ratio was kept constant at 0.5. After the paste samples
were fabricated, they were kept in a closed container at room conditions for 2, 7, 28, and 90 days and then converted to
powder for analysis. In XRD analysis, it was concluded that the amount of portlandite decreased due to the increase in
the amount of TWA, and also this situation had a similar tendency for all ages. Finally, FTIR and TGA analyses supported
this determination.

Keywords: FTIR, Hybrid cement, Tea waste ash, TGA, XRD.
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OZET

Karadeniz Bolgesi'nde cay lretimi sonrasinda ortaya ¢ikan atiklarindan elde edilen kiiliin hibrit ¢cimentolu harglarin
basing ve priz siirelerine etkisi arastirilmistir. %50 6giitiilmis yiiksek firin clirufu sabit tutuldu ve cay atig1 kiili (CAK)
toplam baglayici agirhiginin %0-10 oranlarinda ¢imentoya ikame edildi. 0.50 olan su/baglayici orani kullanildi. Harglar
50x50x50 mm boyutlu kaliplardan cikarildiktan sonra, oda sartlarinda kapali plastik kaplarda 2, 7, 28 ve 90 giin
muhafaza edildi ve sonra basing dayanimlari 6l¢iildii. Ayrica ayni oranlarda hazirlanan hibrit ¢imento 6rneklerinin priz
baslangig ve bitis siireleri belirlendi. En yiliksek dayanim degerleri erken yaslar (2 ve 7 giin) i¢in referans drnekte elde
edilirken, diger yaslarda bu fark kapanmistir. Her kiir yas1 i¢in 6rnekler aralarinda degerlendirildiginde CAK ikame orani
arttik¢a, basing dayanimi azalmistir. Biitiin 6rneklerin dayanimlari kiir siiresine bagli olarak artmistir. Priz siireleri CAK
oranina gore degisiklik gostermistir. Priz stireleri CAK orani %3.75’e kadar yiikselmis, sonrasinda ani bir sekilde diismiis
ve daha sonra ¢imento priz siiresinden ¢ok daha az bir siireye kadar azalmistir.

Anahtar Kelimeler: Basin¢g dayanimi, Cay atig1 kiilii, Harg, Priz siireleri.

Effect of Tea Waste Ash on Compressive Strength and Setting Time of Hybrid Cement Mortars
ABSTRACT

The effect of using ash obtained from waste resulting from tea production in the Black Sea Region on pressure and setting
times of hybrid cementitious mortars was investigated. 50% ground blast furnace slag was kept constant, and tea waste
ash (TWA) was substituted into cement at the rates of 0-10% of the total binder weight. A water/binder ratio of 0.50
was used. After the mortars were removed from the 50x50x50 mm molds, they were stored in closed plastic containers
at room conditions for 2, 7, 28 and 90 days, and then their compressive strength was measured. In addition, the initial
and final setting times of hybrid cement samples prepared in the same ratios were determined. While the highest strength
values were obtained in the reference sample for early ages (2 and 7 days), this gap was closed at other ages. When the
samples were evaluated for each curing age, compressive strength decreased as the substitution rate of TWA increased.
The strength of all samples enhanced depending on the curing time. Setting times varied with TWA rate. The setting times
ascended up to 3.75% of the TWA rate, then descended suddenly, and later decreased to a time much less than the cement
setting time.

Keywords: Compressive strength, Mortar, Setting times, Tea waste ash.
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Cilazmak (izmir-Tiirkiye) tekrar verimli bir dalyana déniisebilir mi?

Burcak Urgiip®, Zafer Tosunoglub

afge Universitesi, Fen Bilimleri Enstitiisii, Su Uriinleri Avlama ve isleme Teknolojisi Anabilim Dali, izmir/Tiirkiye.
bEge Universitesi, Su Uriinleri Fakiiltesi, Avlama ve isleme Teknolojisi Béliimii, Izmir/Tiirkiye.

*Sorumlu Yazar: burcakurgup@gmail.com
OZET

Bu ¢alismada, Cilazmak Dalyani’'nda eskisi gibi balik {iretimi saglanabilmesi i¢in denizi ¢evreleyen kiy1 bendi ve
kuzuluklarinin yeniden nasil tesis edilebilecegi arastirilmistir. Bu kadim tiretim havzasinin, Lokal Ekolojik Bilgiyi (LEK)
kullanilarak yasatilmasi hem ekolojik hem de ekonomik a¢idan olduk¢a énemlidir. Dalyan kiy1 kordonunun zarar
gormemesi icin tas anrosman dogal malzeme ile insa edilmesi planlanmistir. Lagiin icinde efektif su sirkiilasyonun
saglanmasi icin bu kordon iizerinde 9 adet bogaz insas1 dngorulmustiir. Kuzuluklar, ulasimin kolaylikla saglanabildigi
karaya yakin yerlerde 2 adet geleneksel yapida ancak modern malzemeden yapilacaktir. Arazi ¢alismalar1 sonucunda
bogaz ve kuzuluklarin yer tespiti, lagiin akintisinin en fazla olacagi yerlerde olacak sekilde planlanmistir. Cift tarafli kiy1
kordonunun igine, izmir Kérfezi’'nden ¢ikarilacak tarama malzemesinin dékiilmesi, burada su kuslarina barinma alam
olusturularak dalyana yenilik¢i bir yaklasimla ekosistem servisi saglayacaktir. Cigli Atiksu Aritma Tesisinden uygun
temizlik kriterlerinde getirilecek tatli suyun, menderes ¢izen bir kanaldan kendi cazibesi ile verilmesi de farkl bir
yenilik¢i yaklasimdir. Bu suyun Cilazmak Dalyani'na bir kanal araciligi ile yonlendirilmesi, dalyanin tuzlugunu 6nemli
Olciide azaltarak balik ve omurgasiz canlilarin cesitliliginde ve bollugunda bir artis saglamasi beklenmektedir. Tiim
bunlar yapildiginda, lagiinde balik tretimi tekrar baslayarak yore balik¢isinin ve ayrica ekosistem servisleri ile de
dalyanin siirdiiriilebilirligi saglanmis olacaktir.

Anahtar Kelimeler: Cilazmak Dalyani, Kiy1 kordonu, Kuzuluk, Siirdiiriilebilirlik.

Can Cilazmak (Izmir-Tiirkiye) turn into a productive coastal lagoon again?

ABSTRACT

In this study, how Cilazmak coastal lagoon can be put back into production by reconstructing the coastal sand bar and its
fishing weir with up-to-date materials is planned. Keeping this ancient production basin to sustain by using Local
Ecological Knowledge (LEK) is very important both ecologically and economically. Stone anchoring is going to be
constructed with natural materials to prevent damage to the coastal sand bar. In order to ensure effective water
circulation in the lagoon, 9 strait entrances are going to be placed on this sand bar. The fishing weirs are going to be
constructed in 2 traditional structures but with modern materials in places close to the terrestrial part where
transportation can be easily provided. It has been determined as a result of field studies that the strait and weir entrances
are going to be located where there is a current flow to the lagoon and where they are going to contribute the most. By
pouring the dredging material from the izmir Bay into the double-sided coastal promenade, a shelter area for waterfowls
is going to be created in this area, and it is going to be an important benefit for the lagoon to provide ecosystem services
with an innovative approach. Another innovative approach is the fresh water being supplied from the Cigli Wastewater
Treatment Plant at appropriate cleanliness criteria coming from a meandering canal by its own gravity. Directing this
water to Cilazmak coastal lagoon through a canal is expected to significantly reduce the salinity and increase the diversity
and abundance of fish and invertebrate species. When all this is done, the sustainability of the lagoon and the resumption
of fish production is going to be ensured.

Keywords: Cilazmak coastal lagoon, Coastal sand bar/promenade, Fishing weir, Sustainability.
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Dagitim Transformatérlerinin Giiciiniin Belirlenmesinde Kullanilan Kisi Basina Diisen Giictin

Incelenmesi
Zeki Baloglu®, Celal Yasar®

aEnerjisa Istanbul Anadolu Yakasi Elektrik Dagitim A.S. , istanbul/Tiirkiye.
bKiitahya Dumlupinar Universitesi, Elektrik Elektronik Mithendisligi Bélimii, Kiitahya/Tiirkiye.

*Sorumlu Yazar: zeki.baloglu@ayedas.com.tr

OZET

Elektrik dagitim projeleri hazirlanirken, alcak gerilim ve orta gerilim ekipmanlar1 ile bolgeyi besleyecek olan
transformatoriin giiciinii hesaplamak i¢in, transformator bélgesinin yiikiiniin dogru olarak belirlenmesi gerekmektedir.
Eger bolgeye ait elektriksel ylik tahmini dogru yapilamazsa, bu durumda kurulan dagitim tesisinin asir1 yiike maruz
kalmasi sonucu, asir1 1sinmalarin ve bundan kaynakli arizalarin olusmasi, kayiplarin artmasi gibi sorunlar ortaya
¢ikabilir. Ya da secilen transformator giiciiniin ¢ok yliksek belirlenmesine karsilik ¢calisirken ¢ok diisiik yiikle karsilasmasi
nedeniyle asir1 gerilim yiikselmelerine, gereksiz (atil) veya zamansiz yatirimlarin yapilmasi gibi bir sorunla
karsilasilabilir. Gii¢ yogunlugu hesabinin temel bilesenleri olarak transformatoér bélgesindeki niifus sayisi, kisi basina
alinacak olan Watt (W) olarak gii¢ degeri ve bolgeye ait dagitim hatt1 uzunluklari seklinde belirtilebilir. Transformator
bolgesindeki niifus sayis1 ve hat uzunluklar verilerine ulasmak kolay iken, kisi basina alinacak olan Watt olarak gii¢
degerinin ne alinmasi gerektigine dair hesaplanmis veya belirlenmis standart net bir deger bulunmamaktadir. Gelisen
teknoloji ve her gecen giin artan elektrik kullanimi ile birlikte kisi basina kullanilan bu gli¢ degerini belirleyebilmek i¢in
calismada Istanbul’ da ii¢ farkh yerlesim bélgesi secilmistir. Secilen bélgelerde belirli periyotlarla yapilan élgiimlere
dayali olarak elde edilen degerlerden kisi basina ortalama gii¢ hesaplari yapilacak ve tartisilacaktir.

Anahtar Kelimeler: Gii¢ yogunlugu, Kisi basina diisen gii¢, Eszamanl gii¢ faktori, Dagitim trafosu.

Examination of the Power Per Capita Used in Determining the Power of Distribution
Transformers

ABSTRACT

While preparing electricity distribution projects, the load of the transformer region must be determined accurately in
order to calculate the power of the transformer that will feed the region with low voltage and medium voltage equipment.
If the estimation of the electrical load for the region is not done accurately, problems such as excessive heating, resulting
faults, and increased losses may occur due to the distribution facility being exposed to excessive load. On the contrary, if
the selected transformer power is determined to be too high but encounters very low load during operation, issues such
as excessive voltage rise and unnecessary or untimely investments may arise. The fundamental components of the power
density calculation can be specified as the population in the transformer area, the power value in Watts (W) to be taken
per capita and the distribution line lengths of the region. Although it is easy to access data on the population and line
lengths in the transformer area, there is no clearly calculated or determined standard value regarding the power value
in Watts to be received per capita. Three different residential areas in Istanbul were selected in this study to determine
the power value used per capita with developing technology and increasing electricity usage day by day. Average power
per capita will be calculated and discussed from the values obtained based on measurements made at certain periods in
selected areas.

Keywords: Power density, Power per capita, Concurrently power factor, Distribution transformer
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Denim Kumas Uretiminde Kullanilabilecek Dogal Lif Karistmh ipliklerin Ozelliklerinin
Karsilastirilmasi

Esra Tastan Ozkan®, Binnaz Kaplangiray®, Ceren Basak Bozelic, Yasemin Sener?

aBitlis Eren Universitesi, Giizel Sanatlar Fakiiltesi, Geleneksel Tiirk Sanatlar1 Béliimi, Bitlis /Tiirkiye.
bUludag Universitesi, Miihendislik Fakiiltesi, Tekstil Mithendisligi Béliimii, Bursa/Tiirkiye.
¢{SKUR DENIM, Kahramanmaras/Tiirkiye.
*Sorumlu Yazar: etastan@beu.edu.tr

OZET

Bu calismada denim kumas iiretiminde kullanilabilecek farkli dogal lif karisimlarina sahip ipliklerin 6zelliklerinin
karsilastirilmas1 amaglanmistir. Giiniimiizde denim kumas iiretiminde ¢ogunlukla pamuk, polyester veya bunlarin
karisimlari kullanilmaktadir. Son yillarda yapilan tiiketici tercihi arastirmalari, satin alma tercihlerinde giysi konforunun
ve ilgili kumas 6zelliklerinin payinin arttigin1 géstermektedir. Bu calismada denim kumas yapisi icinde dogal lifler
kullanilarak denim kumaslarin konfor 6zellikleri gelistirmek amaglandigindan % 79 pamuk - %15 (pamuk, modal,
Tencel, soya proteini ve kasmir)- % 6 elastan icerigine sahip bes farkl lif kombinasyonu kullanarak iplik tiretimleri
yapilmistir. Daha sonra iiretilen ipliklerin iplik diizgiinsiizligl, neps orani, iplik tiiyliiliigii, kopma uzamasi ve iplik
mukavemeti 6zellikleri test edilmistir. En ytliksek iplik tiiyliligi ve diizglinsiizliigli degerlerinin pamuk- kasmir-elastan
iplikte 6l¢iildiigl, en diisiik iplik tuyliligi ve diizglinsiizligl degerlerinin ise pamuk- Tencel-elastan iplikte dl¢iildiigii
gorilmistir. En yliksek kopma uzamasi degeri ise Tiirkiyede ilk defa denim kumas yapisi icerisinde kullanilmasi
planlanan %79 Pamuk %15 Soya Proteini %6 elastan iplik numunesinde 6l¢iilmiistiir. En yiiksek iplik mukavemeti degeri
ise %79 Pamuk %15 Tencel %6 elastan iplik numunesinde 6l¢iilmiistiir. Sonug olarak, tiretilen dogal karisimli ipliklerin
denim kumas yapisi igerisinde kullaniminin katma degeri yliksek {iriinlerin gelistirilmesine olanak saglayacag:
diistiniilmektedir.

Anahtar Kelimeler: Denim, Kasmir, Modal, Soya, Tencel.

Comparison of the Properties of Natural Fiber Blended Yarns That Can Be Used in Denim
Fabric Production

ABSTRACT

In this study, it was aimed to compare the properties of yarns with different natural fiber blends that can be used for
denim fabric production. Today, cotton, polyester and their mixtures are mostly used in denim fabric production.
Consumer preference research conducted in recent years has shown that the share of clothing comfort and related fabric
features in purchasing preferences has increased. In this study, because the aim was to improve the comfort properties
of denim fabrics by using natural fibers in the denim fabric structure, yarn was produced using five different fiber
combinations with 79% Cotton - 15% (cotton, modal, Tencel, soybean and cashmere) and 6% elastane content.
Subsequently, the yarn irregularity, nep rate, yarn hairiness, breaking elongation and yarn strength properties of the
produced yarns were tested. It was observed that the highest yarn hairiness and evenness values were measured in the
cotton-cashmere- elastane yarn, and the lowest yarn hairiness and evenness values were measured in the cotton-Tencel-
elastane yarn. The highest elongation at break value was measured in the 79% cotton 15% soybean 6% elastane yarn
sample, which was planned for use in denim fabric structures for the first time in Turkey. The highest yarn strength was
measured for the 79% cotton and 15% Tencel 6% elastane yarn sample. As a result, it is thought that the use of produced
natural blended yarns within the denim fabric structure will enable the development of high value-added products.

Keywords: Denim, Cashmere, Modal, Soybean, Tencel.
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Denim Kumaslar icin Ag Deseni iceren Tasarimlar Gelistirilmesi

Merve Oter Tiirkel®*

aBaykan Denim, Istanbul / Tiirkiye
*Sorumlu Yazar: merveoter.turkel@baykandenim.com

OZET

Denim giysiler, giinliik kullanimda rahat ve dayanikli olmalar1 nedeniyle yaygin olarak tercih edilmektedir. Denim
kumaslar farkli moda akimlarinin etkisiyle efektlendirilmistir. Denim kumaslara efektlendirme islemi fiziksel ve
kimyasal proseslerle saglanmaktadir. Fiziksel prosesler; thermo denim, rodeo, biyik, zimpara, yipranma, cep izi, kil¢ik ve
lazer efektidir. Kimyasal prosesler ise; tas yikama, enzim yikama, asidik seliilazlar, nétral seliilazlar, agartma, sodyum
hipoklorit (hypo) agartmasi, potasyum permanganat agartmasi, persulfat agartmasi, enzimatik (lakkaz enzimi) agartma,
silikon yikama, rinse yikama, moon wash, buz yikama, kar yikama, power yikama, siiper tas yikama, kum (perlit) yikama,
ozon yikama, organik yikama, file yikama, random yikama, regine yikama, krinkil yikama ve tinttir. Bu ¢alismada denim
giysilere, cuval/kirik efektli tasarimlardan ilham alinarak bélgesel ve daha yogun bir goriintii elde ederek, driimcek ag1
goriinlimli desenlere sahip lriinlerin tasarlanmasi amaglanmistir. Bu amagla, zemin yikama uygulamasindan sonra
dikilmis tiriinlerde ag gériintiisii verilmek istenen bélgelere jel yapida bir kimyasal uygulanmistir. Uriinler yiiksek 80-
85°C sicakliga maruz birakilarak, jel siiriilen bélgeler kurutulmustur. Kurumus jel kabuksu goriintii kazanan tasarimlar
botlara giydirilerek sisirilmistir. Sisirme etkisi ile kabuklasmis jeller catlamistir. Catlaklarin iizerine agartici kimyasal
madde sikilarak catlak bolgelerin zemin renge gore daha agik bir renk almasi saglanmistir. Bu islem tamamlandiktan
sonra Uriinler finish yikamada nétralizasyon ve yumusatma islemlerine tabi tutulmustur.

Anahtar Kelimeler: Denim, Denim efektlendirme, Oriimcek Ag deseni.

Developing Designs Containing Net Patterns for Denim Fabrics

ABSTRACT

Denim clothing is widely preferred because it is comfortable and durable for daily use. The finished products of various
denim fabrics, are achieved through physical and chemical processes. These physical processes inclued: the rodeo,
moustache, sanding, fraying, thermo denim, pocket print, fishbone and laser effect. These chemical processes are: stone,
enzyme, silicone, rinse, moon, ice, snow, power, super stone, sand (perlite), ozone, organic, net, random, resin, crinkle
washing; acidic and neutral cellulases, sodium hypochlorite (hypo), potassium permanganate, persulfate, enzymatic
(laccase enzyme) bleaching, and tinting. This study, was aimed at designing products with spider web-like patterns by
obtaining a regional and more intense look for denim clothes, inspired by sack/brown effect designs. After the floor
washing application, a gel chemical was applied to the areas where a mesh appearance was desired on the sewn products.
Then, the products were exposed to high temperatures of 80-85°C and the areas where the gel was applied were dried.
The designs were put on the boats and inflated, dried gel acquired a shell-like appearance. The encrusted gels, cracked
due to the swelling effect, the cracked areas appeared lighter in color, compared to base color. Products were subjected
to neutralization and softening processes in finishing wash.

Keywords: Denim, Denim effect, Spider Web pattern
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Deniz Aracglari icin ESM Tabanli Konum Tahmini ve Hata Minimizasyonu
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OZET

Modern denizcilik uygulamalari, konum belirleme ihtiyaglarini karsilamak i¢in Global Konumlandirma Sistemi (GPS)
teknolojisinden faydalanmaktadir. GPS, yoriingedeki uydulardan gelen sinyallerle calisarak, deniz araglarinin
konumlarini biiyiik bir dogrulukla belirleme imkani sunar. Ancak, GPS sisteminde ortaya ¢ikabilecek hatalar, deniz
araglarinin konum hesaplamalarini ciddi sekilde etkileyebilir; bu da denizde giivenli seyrin saglanmasini zorlastirabilir.
Bu nedenle, GPS kullanimindan bagimsiz olarak, 6zellikle askeri gemilerde bulunan Elektronik Harp Destek Sistemleri
(ESM) araciligiyla alternatif bir konum belirleme metodolojisi kullanilabilir. ESM, kiy1 gézetleme radar sistemlerinden
yayllan elektromanyetik sinyalleri algilama, tanimlama ve analiz etme yetenegine sahiptir. Bu o6zellik, farkli kiy1
gozetleme radar sistemlerinden yayilan iki veya ti¢ sinyalin kerteriz kestirimleri, geometrik yontemler ile konum bilgisi
iiretmek i¢in kullanilabilir. Ancak, sinyallerin aliciya ulasimi sirasinda meydana gelebilecek sinyal gliriiltiisii ve zayiflama,
atmosferik kosullar, frekans secimi ve bant genisligi gibi faktorler, acisal hesaplamalarda hatalara neden olup, konum
hesaplamalarinda yanligliklara yol agmaktadir. Bu ¢alismada gelistirilen model, olusan hatalar1 minimize etmeyi
amaglayarak tesis yerlesiminin optimizasyonu tizerine odaklanmistir. Hatali agilarin simiilasyonu i¢in sifir ortalamali
Gauss guriiltisi eklenmistir. Calismada matematiksel islemler ve gorsellestirme icin MATLAB kullanilmis, ¢oziimleme
stirecinde ise Genel Cebirsel Modelleme Sistemi (GAMS) ¢oziiciisu tercih edilmistir. Bu yaklasim, GPS dis1 durumlarda
deniz araglari i¢in giivenli ve dogru konum belirleme alternatifleri sunmay1 amaglamaktadir.

Anahtar Kelimeler: Elektronik harp destek sistemleri (ESM), Global konumlandirma sistemi (GPS), Kiy1 gézetleme radar
sistemleri, Optimizasyon.

ESM Based Position Estimation and Error Minimization for Marine Vehicles

ABSTRACT

Modern maritime applications utilize Global Positioning System (GPS) technology to meet their positioning needs. GPS
works with signals from orbiting satellites to determine the position of vessels with accuracy. However, errors that may
occur in the GPS system can affect the position calculations of vessels, which can make it difficult to ensure safe cruising.
Therefore, an alternative methodology, independent of the use of GPS, can be used through Electronic Warfare Support
Measures (ESM), especially on board naval vessels. ESM is capable of detecting and analyzing electromagnetic signals
emitted by coastal surveillance radar systems. This capability can be used to estimate the bearing of two or three signals
emitted from coastal surveillance radar systems and to generate position information using geometric methods.
However, factors such as signal attenuation, atmospheric conditions can cause errors in angular calculations and lead to
inaccuracies in position. The model developed in this study focuses on the optimization of the facility layout, aiming to
minimize the errors. Zero-mean Gaussian noise is added to simulate erroneous angles. MATLAB is used for mathematical
operations and visualization, while the GAMS solver is preferred for the analysis process. This approach aims to provide
accurate positioning alternatives for vessels in GPS-free situations.

Keywords: Coastal surveillance radar systems, Electronic warfare support systems (ESM), Global positioning system
(GPS), Optimization.
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Dinamik Yiik Altinda Calisan 35M9CrNiMoTiB Kalite Celiklerde Hidrojen Gevrekliginin
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OZET

Gevrek kirllma, bir malzemenin stres altinda ¢ok kii¢iik miktarda plastik deformasyona ugramasi sonucunda hizli ¢atlak
ilerlemesi ile malzemenin aniden kirilmasi olayidir. Nemli ve sulu ortamlarda hidrojen iyonuna bir proton eklenmesiyle
atomik hidrojen meydana gelir. Metal icine niifuz ederek molekiiler yapiya doniismesi sonucu elastik deformasyona
ugramadan anlik kiritlmaya neden olan bu durum hidrojen gevrekligi olarak adlandirilir. Atomik hidrojenin metal kafese
girmesi nedeniyle malzemede siineklik ve mukavemet kaybina neden olur. Dékiim, haddeleme, karbonizasyon, yiizey
kimyasal temizleme, dekapaj, elektrokaplama, elektrokimyasal isleme, katodik koruma ve kaynak gibi proseslerde
yliksek mukavemete sahip celigin hidrojene maruz kalmasi sonucu hidrojen gevrekliginin meydana gelme riski artar.
Hidrojen atomlar1 molekiil haline doniisiirken hacim artisina neden olur ve molekiil halindeki hidrojenin artik
difiizlenme 6zelligi yoktur. Metal i¢cinde bulunan hidrojen molekiilleri metal bosluklarinda basing¢ olusturarak metalin
catlamasina neden olur. Hidrojen, malzeme biinyesine siv1 geligin ortamdaki hidrojen ile temasiyla gelik tretimi
asamasinda girebilir. Biinyesinde agirlikca %0.0002 (2 ppm) oraninda bile hidrojen iceren bir malzemede i¢ ve dis
gerilmelerin olusmasi ve malzemenin siineklik ve mukavemetinde kayba neden olmasi i¢in yeterlidir. Hidrojenin sebep
oldugu catlaklar, tanelerin i¢inde ilerledigi gibi kalint1 ve arayiizeylere yakin bolgelerde de baslayabilir ve tane sinirlari
boyunca ilerleyebilir. Celigin {iretim asamasinda vakumda gaz giderme islemine tabi tutulsa da icerigindeki hidrojen
tamamen giderilememektedir.

Bu calisma kapsaminda, siirekli dokiim ve sicak haddeleme yontemleri ile 35M9CrNiMoTiB kalite borlu 1slah geligi
tiretilmistir. Ekskavatorlerin u¢ kisimlarinda kullanilan ve yiiksek oranda yiike ve yorulmaya maruz kalan asinmaya
dayanikl1 35M9CrNiMoTiB kalite borlu 1slah celigine hidrojen giderme tavlamasi yapilarak servis kosullarinda é6mriinii
uzatmak, hidrojen gevrekligi riskini azaltmak ve hidrojen gevrekligi hasarinin olusumunu 6nlemek amaglanmistir.
Hidrojen gevrekligi hasarini engellemek amaciyla 1s1l islem firininda hidrojen giderme tavlamasi yapilarak mamuller
600°C’de 36 saat tavlanmistir. Mamullerden numuneler alinarak kimyasal analiz, mikroyapi1 incelemesi, sertlik 6l¢ciimii
ve hidrojen miktar1 6l¢iim ¢alismalar1 gergeklestirilmistir. Proses geregi malzemenin kullanim alanlar1 goéz 6niinde
bulundurularak yapilmasi zorunlu olan hidrojen giderme tavlamasi sonrasi kati par¢ada hidrojen miktar1 maksimum 1,5
ppm olarak dl¢lilmiigtiir.

Anahtar Kelimeler: Hidrojen giderme tavlamasi, Hidrojen gevrekligi, Hidrojen Difiizyonu

Elimination of Hydrogen Embrittlement in 35M9CrNiMoTiB Grade Steels Working Under
Dynamic Load

ABSTRACT

Brittle fracture is the sudden breaking of a material with rapid crack propagation as a result of a very small amount of
plastic deformation under stress. Atomic hydrogen is formed by adding a proton to the hydrogen ion in humid and
aqueous environments. This situation, which causes instantaneous fracture without undergoing elastic deformation as a
result of hydrogen penetrating into the metal and transforming into a molecular structure, is called hydrogen
embrittlement. The diffusion of atomic hydrogen into the metal lattice causes loss of ductility and strength in the material.
The risk of hydrogen embrittlement increases when high-strength steel is exposed to hydrogen in processes such as
casting, rolling, carbonization, surface chemical cleaning, pickling, electroplating, electrochemical processing, cathodic
protection and welding. As hydrogen atoms transform into molecules, they cause an increase in volume, and molecular
hydrogen no longer has the ability to diffuse. Hydrogen molecules in the metal create pressure in the metal spaces,
causing the metal to crack. Hydrogen can diffuse into the material during the steel production by contact of liquid steel
with hydrogen in the environment. Even 0.0002% (2 ppm) by weight is sufficient to cause internal and external stresses
in a material containing hydrogen and cause a loss of ductility and strength of the material. Hydrogen-induced cracks can
propagate within grains, as well as in regions near inclusions and interfaces, and propagate along grain boundaries.
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Although the steel is subjected to vacuum degassing during the production phase, the hydrogen content cannot be
completely removed.

Within the scope of this study, 35M9CrNiMoTiB grade boron added quenched and tempered steel was produced by
continuous casting and hot rolling techniques. It is aimed to extend its life under service conditions, reduce the risk of
hydrogen embrittlement and prevent the formation of hydrogen embrittlement damage by applying dehydrogenation
annealing to the wear-resistant 3SM9CrNiMoTiB grade boron added quenched and tempered steel used in excavator
buckets, which is exposed to high loads and fatigue. In order to prevent hydrogen embrittlement damage,
dehydrogenation annealing was performed in the heat treatment furnace and the products were annealed at 600°C for
36 hours. Chemical analysis, microstructure examination, hardness measurement and hydrogen amount measurement
studies were carried out by taking samples from the products. After dehydrogenation annealing, which is mandatory
considering the areas of utilization of the material as per the process, the amount of hydrogen in the solid piece was
measured as a maximum of 1.5 ppm.

Keywords: Dehydrogenation annealing, Hydrogen embrittlement, Hydrogen diffusion
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Heterojen Drone Siiriileri icin Dagitik Gérev Atama Algoritmasi
Mutullah Eser”, Asim Egemen Yilmaz

Ankara Universitesi, Miihendislik Fakiiltesi, Elektrik ve Elektronik Miihendisligi Bolimii, Ankara/Tirkiye.
*Sorumlu Yazar: eserm@ankara.edu.tr

OZET

Dron teknolojisindeki gelismeler ve uygulama odakli talepler, giderek karmasiklasan gorevleri yerine getirebilen otonom
dron siiriileri iizerine yapilan ¢alismalar1 hizlandirmistir. Bir dron siirtisii birbiri ile haberleserek otonom hareket
edebilen ve amaglarinin ortak bir hedefe ulasmak olan birden fazla drondan olusan sistemdir. Dron siiriileri, tek bir
dronun ulasabilecegi ¢6ziim tiirlerinde daha fazla gesitlilik ve yenilik kapasitesine sahiptirler. Dron siiriilerinde gorevi
atama, belirli ¢evresel durum bilgilerine ve dron stiriisiiniin durumuna goére her bir drona bir veya birka¢ siral1 gérev
atanmasini ifade eder. Bir merkezi karar vericiye ihtiya¢ duymadan dagitik karar verme ile gérev paylasimi dron
striilerinin otonom yeteneklerini artiran kavramlardan birisidir. Bu c¢alismada gercek diinya kosullarini ve
karmasikligini dikkate alarak bir heterojen dron siiriisiine bir dizi gérevi verimli bir sekilde tahsis etmek i¢in bir dagitik
¢O6ziim yontemi sunuyoruz. Literatiirdeki calismalar genellikle sadece atama sonucunda toplam goérev maliyetini
minimize etmeyi amaclar. Onerilen iki asamali agik artirma yapisi ile buna ek olarak diisiik toplam mesaj boyutu ile
problemin ¢6ziimii saglanmistir. Gelistirilen maliyet fonksiyonu sayesinde ise dronlara is ytikiinii dengeli paylastirilmasi
saglanmistir. Algoritma, performans, toplam gorev maliyeti ve toplam mesaj boyutu kriterleri agisindan CBBA
(Consensus Based Bundle Algorithm) ile karsilastirilmistir. Simiilasyon ve saha testi sonuglari, 6nerilen algoritmanin
CBBA’dan daha iyi performans gosterdigini ortaya koymustur.

Anahtar Kelimeler: Acik artirma tabanli algoritma, Dagitik karar verme, Dron siiriisti, Gorev atama.

Distributed Task Assignment Algorithm for Heterogeneous Drone Swarms

ABSTRACT

Advancements in drone technology, coupled with the growing demand for practical applications, have spurred the
advancement of autonomous drone swarms capable of tackling increasingly intricate tasks. A drone swarm comprises
multiple drones communicating and operating autonomously toward a common objective. This approach fosters greater
versatility and innovation compared to individual drones. Task assignment within drone swarms involves allocating
sequential tasks to each drone based on environmental cues and swarm status, fostering distributed decision-making
without central oversight. This study introduces a distributed method for effectively distributing tasks among a
heterogeneous drone swarm, considering real-world complexities. Unlike existing literature that primarily focuses on
minimizing total task costs, our proposed two-stage auction structure emphasizes a compact message size and a balanced
workload distribution among drones. The proposed algorithm was evaluated against CBBA (Consensus Based Bundle
Algorithm) based on performance, total task cost, and total message size criteria. Simulation and field tests validate the
efficacy of our algorithm over CBBA.

Keywords: Auction-based algorithm, Distributed decision-making, Drone swarm, Task allocation.
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Dogal Kaynak Olarak Findik Yagi Esterinin Sentezi ve Korozyon Inhibitér Etkinliginin
Arastirilmasi
Gamze Celik®, Ertugrul Kaya®, Mesut Ozdingera, Tuba Simsek?, Deniz Zengin?, Ahmet Incea

a3-S Mithendislik Miisavirlik San. Ve. Tic. A.S. Ar-Ge Merkezi, Diizce/Tiirkiye.
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OZET

Bitkisel kaynakli yenilenebilir hammaddelere dayali yaglayicilar, cevre dostu ve dogada daha hizli sekilde
bozunabilirlikleri nedeniyle ekolojik ve yenilenebilir esterlerin gelistirilmesi i¢in biiyiik bir potansiyel sunmaktadir. Bu
durum, petrokimya hammaddelerine olan bagimlilif1 azaltarak yeni sentez siirecleri olusturmakta ve ¢evre yasalarinin
artan yiikiimlulikleri ile petrol kaynakli hammaddelerin azalmasi nedeniyle bir¢ok sektorii dogal hammadde kaynakl
iiriinlere yonlendirmektedir. Bu olumlu etkilerinden dolay bitkisel yag bazli esterler, endiistride kullanim potansiyeli
olan bir aday olarak degerlendirilmektedir. Bu kapsamda ¢alismamizda, farkli yag asidi bilesenlerine sahip findik yaginin,
izopropil alkol esteri sentezlenmis ve bu esterin 1M HCI ortaminda diisiik karbon celigi lizerindeki korozyon
inhibisyonlar1 elektrokimyasal empedans spektroskopisi (EIS) yontemi kullanilarak incelenmistir. Sentezlenen esterin
yapis1 FT-IR ve GC-MS gibi spektroskopik yontemler kullanilarak karakterize edilmis ve ayrica esterin reaksiyon siiresini
optimize etmek icin reaksiyonun sicaklik, hammadde stokiyometrik oranlari, katalizér miktar: ve cinsi, karistirma hizi
gibi parametrelerin etkisi arastirilmistir. Bunun yani sira sentezlenen esterin viskozitesi, asit numarasi, sabunlasma
degeri gibi fiziksel parametreleri de incelenmistir.

Anahtar Kelimeler: Ekolojik, Ester, Findik yagi, Korozyon.

Synthesis of Hazelnut Oil Ester as a Natural Source and Investigation of Corrosion Inhibitor
Efficiency

ABSTRACT

Lubricants based on renewable raw materials of vegetable source offer great potential for the development of ecological
and renewable esters due to their environmental friendliness and faster degradability in nature. This situation creates
new synthesis processes by reducing the dependence on petrochemical raw materials and directs many industries
towards products based on natural raw materials due to the increasing obligations of environmental laws and the
decrease in petroleum-derived raw materials. Due to these positive effects, vegetable oil based esters are considered as
a potential candidate for industrial use. In this context, in our study, isopropyl alcohol ester of hazelnut oil with different
fatty acid components was synthesized and the corrosion inhibition of this ester on low carbon steel in 1M HCl medium
was investigated using electrochemical impedance spectroscopy (EIS) method. The structure of the synthesized ester
was characterized using spectroscopic methods such as FT-IR and GC-MS, also the effect of parameters such as
temperature, raw material stoichiometric ratios, amount and type of catalyst, mixing speed of the reaction was
investigated to optimise the reaction time of the ester. In addition, physical parameters such as viscosity, acid number,
saponification value of the synthesized ester were also investigated.

Keywords: Ecological, Ester, Hazelnut oil, Corrosion.
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Dért Rotorlu Insansiz Hava Araglari icin Veriye Dayali Kontrol
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*Sorumlu Yazar: yildizat21@itu.edu.tr

OZET

Dort rotorlu insansiz hava araglar1 dogasi geregi dogrusal degildir, bu da onlarin modellenmesini ve kontrol edilmesini
zorlastirir. Bu calismada, dort rotorlu insansiz hava aracinin yiikseklik ve durus degiskenlerine iliskin matematiksel
modelinin veriye dayal yeni bir yontem olan dinamik mod ayristirmasi (DMD) metodu ile elde edilmesi ve bu dogrusal
model kullanilarak sistemin dogrusal karesel regiilatér (LQR) teknikleri ile kontrol edilmesi problemi ele alinmistir.
Literatiirde dinamik mod ayristirmasi ile kontrol (DMDc) olarak gecen bu yontem, karmasik ve yiiksek boyutlu
sistemlerin dinamiklerini yalnizca anlik 6l¢iimler kullanarak yeniden olusturan, veri odakli DMD algoritmasina
dayanmaktadir. Bu ¢calismada herhangi bir dogrusallastirma teknigi kullanilmadan sadece dogrusal olmayan sistemin
zamana bagli anlik dl¢timleri kullanilarak DMD yéntemi ile sistemin durum uzay modeli elde edilmistir. Elde edilen
durum uzay modeli kullanilarak dogrusal karesel regiilator teknigiyle durum geri beslemeli bir kontrolér tasarimi
yapilmis ve maliyet fonksiyonunu en aza indiren kontrol6r kazanglar: hesaplanmistir. DMD y6ntemi ile elde edilen durum
uzay modelinin dogrusal olmayan model ile benzer sonuclar verdigi sayisal deneyler ile gosterilmistir. DMDc yaklasimi
geregi DMD ile elde edilen dogrusal model kullanilarak tasarlanan dogrusal karesel regiilatoriin basarili oldugu yine
sayisal deneylerle gosterilmistir.

Anahtar Kelimeler: DMD, DMDc, Dért rotorlu insansiz hava araci, LQR, Veriye dayali kontrol

Data Driven Control for Quadrotor Unmanned Aerial Vehicles

ABSTRACT

Quadrotor unmanned aerial vehicles are inherently nonlinear, which makes their modeling and control challenging. In
this study, the problem of obtaining the mathematical model of a quadrotor unmanned aerial vehicle's altitude and
attitude variables using the data driven method called dynamic mode decomposition (DMD), and controlling the system
using this linear model with linear quadratic regulator (LQR) techniques have been addressed. This method, referred to
as Dynamic Mode Decomposition with Control (DMDc) in the literature, is based on the data driven DMD algorithm, which
recreates the dynamics of complex and high dimensional systems using only instantaneous measurements. The study,
the state space model of the system was obtained with the DMD method, using only time dependent instantaneous
measurements of the nonlinear system without using any linearization techniques. Using the obtained model, state
feedback controller was designed with the LQR technique and the controller gains that minimize the cost function were
calculated. It has been shown through numerical experiments that the state space model obtained by the DMD method
gives similar results to the nonlinear model. According to the DMDc approach, it has been shown through numerical
experiments that the LQR designed using the linear model obtained with DMD is successful.

Keywords: DMD, DMDc, Quadrotor unmanned aerial vehicle, LQR, Data driven control
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Parametric Evaluation of Slip Models for Reinforced Concrete Columns with Smooth Bars
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ABSTRACT

The seismic risk associated with old and existing buildings in Tiirkiye has surged in significance, emphasizing the need
for a detailed exploration of their behavior, particularly in the face of earthquake hazards. Given the widespread use of
smooth bars in older reinforced elements, understanding the nonlinear response of these elements is imperative for
robust assessment studies. This research inspects the nonlinear behavior of reinforced concrete columns constructed
with smooth bars. Employing a numerical model developed utilizing the OpenSees platform, the study meticulously
compares results with experiments conducted on similar columns. Moreover, the investigation evaluates the main
parameters governing three widely-used slip models to comprehend their impact on the overall column response, and
provides recommendations for suitable values. Findings underscore that slip models designed for ribbed bars exhibit
limited suitability for columns featuring smooth bars. Additionally, modifications to these models are considered
essential to incorporate axial load forces, given the significant influence of axial load ratio on the behavior of columns
with smooth bars.

Keywords: OpenSees, Parameters, RC column, Slip model, Smooth bars
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Arkadan Itisli Ticari Vasitalarda Aski Titresim Modellemesi Yardimiyla Kardan Mili
Gelistirilmesi
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OZET

Giiniimiizde ticari vasita kullanicilarinin ses ve titresim performansina yonelik beklentileri siirekli olarak artmaktadir.
Miisterilerin bu beklentisini karsilamak icin gerceklestirilen arac¢ testleri tasit lireticilerine hem siire hem de maliyet
olarak ek yiik getirmektedir. Bu yliki azaltabilmek adina yapilan gelistirme ¢alismalarinda tasit testleriyle desteklenen
aktarma organlart modellerinin kullanilmasi dnem arz etmektedir. Yiiriitillen ¢alisma dahilinde arkadan itisli ticari
vasitalarda motor momentini arka tekerlere aktaran kardan miline ve lizerinde yer alan mafsallarin sahip oldugu
kinematik sorunlar nedeniyle ortaya ¢ikan titresim problemlerine odaklanilmistir. Tekrarli arag¢ testlerine ihtiyag
duyulmaksizin ilgili titresim performansini tahmin edebilmek i¢cin gelistirilen matematiksel model Python programlama
dili ile bir algoritmaya ¢evrilmistir. Bu algoritma tasittan toplanilan verileri girdi olarak kullanip kardan milinin sasiye
baglantisi olan aski (merkez rulman) iizerindeki titresim 6ngoriisiinii ¢ikti olarak sunmaktadir. Sonuglarin dogruluk
seviyesi mertebe analizi yontemi ile iki farkli arag test verisi kullanilarak kontrol edilmis ve ¢alismanin ¢iktis1 olarak
gelistirme test siirelerinin azaltilabilmesi hedeflenmistir.

Anahtar Kelimeler: Aktarma organlari titresim modellemesi, Kardan mili aski tasarim optimizasyonu

Driveshaft Development for Rear-Wheel-Drive Vehicles with Center Bearing Vibration
Modelling

ABSTRACT

Expectations of commercial vehicle customers regarding sound and vibration performance are constantly increasing in
today's automotive industry. Conducting vehicle tests to meet these expectations imposes additional burdens on vehicle
manufacturers in terms of both time and cost. In order to alleviate this burden, it is crucial to utilize models of drivetrain
components supported by vehicle tests. This study focuses on the vibration issues arising from the kinematic problems
of the universal joints on drive shaft, responsible for transferring torque from engine to rear wheels in rear-wheel-drive
commercial vehicles. A mathematical model has been developed within the scope of this research to predict relevant
vibration performance without the need for repetitive vehicle tests. The model utilizes data collected from vehicle as
input and transforms it into an algorithm using Python programming language, providing vibration predictions on center
bearing connected to the chassis through the drive shaft. The accuracy level of the model, verified through order analysis
with the help of two different sets of vehicle test data, aims to reduce the number of repeated vehicle tests and expedite
the development process.

Keywords: Drivetrain vibration modelling, Drive shaft center bearing design optimization
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Aciklanabilir Yapay Zeka Teknikleri ile Fotopletismografi (PPG) Sinyalleri Kullanarak Kan
Glukoz Seviyesi Tahmini
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OZET

Kan sekeri seviyelerinin tahmini, diyabetin etkili yonetiminde kritik bir gérevdir. Bu ¢alisma, Fotopletismografi (PPG)
sinyallerini kullanarak kan sekeri seviyelerini tahmin etmek icin CatBoost, XGBoost ve ekstra aga¢ regresor gibi makine
6grenimi modellerinin giiciinden, SHAP degerleri ve karisiklik matrisi gibi agiklanabilir yapay zeka teknikleriyle birlikte
yararlanmaya odaklaniyor. Bu arastirmada kullanilan veri seti, PPG sinyallerinden glikoz tahmini i¢in dikkatlice
secilmigtir ve 217 kisiden alinan verilerden olusmaktadir. Her bireyin bilgileri, laboratuvar glikoz 6l¢iimlerini ve yaklasik
bir dakikalik kaydedilen parmak PPG sinyallerini igerir. Test edilen ¢esitli makine 6grenimi modelleri arasinda CatBoost,
kan sekeri seviyelerini tahmin etmede en iyi performansi gosteren model olarak ortaya ¢ikt1. CatBoost modeli, 0.7191'lik
etkileyici bir determinasyon katsayisi (R2) metrigine ve 25.21'lik ortalama mutlak hataya (MAE) ulasarak glikoz seviyesi
tahminlerindeki verimliligini ve dogrulugunu ortaya koydu. Ozellik 6nemi analizi, CatBoost ile olusturulan tahmin
modelinde medyan fark ve basiklik gibi belirli 6zelliklerin 6énemini vurgulayarak bunlarin kan sekeri seviyelerinin
belirlenmesindeki énemli roliniin altini ¢izdi. Agiklanabilir yapay zeka tekniklerinin dahil edilmesi, tahmine dayal
modellerin yorumlanabilirligini ve seffafligin1 arttirdi. SHAP degerlerini ve karisiklik matrisini kullanarak galisma,
tahminleri etkileyen faktorlere iliskin degerli bilgiler sunarak modellerin karar verme siirecinin daha derinlemesine
anlasilmasini kolaylastirdi. Sonug olarak bu arastirma, PPG sinyallerinden kan sekeri seviyelerinin tahmin edilmesinde
makine 6grenimine dayali yaklasimlarin potansiyelini vurgulamaktadir. CatBoost gibi gelismis modellerden yararlanan
ve aciklanabilir yapay zeka yontemlerini kullanan bu ¢alisma, dogru, invaziv olmayan ve veriye dayali tahmine dayal
metodolojiler yoluyla gelismis diyabet yonetiminin yolunu ag¢iyor.

Anahtar Kelimeler: Kan sekeri tahmini, Fotopletismografi, Makine 6grenmesi, SHAP, Aciklanabilir yapay zeka.

Blood Glucose Level Estimation Using Photoplethysmography (PPG) Signals with Explainable
Artificial Intelligence Techniques

ABSTRACT

The prediction of blood glucose levels is a critical task in the effective management of diabetes. This study focuses on
harnessing the power of machine learning models, such as CatBoost, XGBoost, and Extra Tree Classifier, in conjunction
with explainable artificial intelligence techniques like SHAP values and confusion matrix, to predict blood glucose levels
using photoplethysmography (PPG) signals. The dataset used in this research is carefully curated for glucose prediction
from PPG signals and consists of data from 217 individuals. Information for each individual includes laboratory glucose
measurements and approximately one minute of recorded finger PPG signals. Among the various machine learning
models tested, CatBoost emerged as the top performer in predicting blood glucose levels. The CatBoost model achieved
an impressive coefficient of determination (R2) metric of 0.7191 and a mean absolute error (MAE) of 25.21, showcasing
its efficiency and accuracy in glucose level predictions. The analysis of feature importance highlighted the significance of
certain features like median difference and kurtosis in the predictive model built with CatBoost, underscoring their
pivotal role in determining blood glucose levels. The incorporation of explainable artificial intelligence techniques
enhanced the interpretability and transparency of the predictive models. By using SHAP values and the confusion matrix,
the study provided valuable insights into the factors influencing the predictions, facilitating a deeper understanding of
the decision-making process of the models. In conclusion, this research emphasizes the potential of machine learning-
based approaches in predicting blood glucose levels from PPG signals. By leveraging advanced models like CatBoost and
employing explainable artificial intelligence methods, this study paves the way for improved diabetes management
through accurate, non-invasive, and data-driven predictive methodologies.

Keywords: Blood sugar prediction, Photoplethysmography, Machine learning, SHAP, XAl
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a Cellular Therapy and Stem Cell Production Application and Research Center (ESTEM), Eskisehir Osmangazi University, Eskisehir /Turkey.
b Department of Metallurgical and Materials Engineering, Eskisehir Osmangazi University, Eskisehir/Turkey.
¢ Translational Medicine Research and Clinical Center (TATUM), Eskisehir Osmangazi University, Eskisehir/Turkey.

* Corresponding Author: havci@ogu.edu.tr

ABSTRACT

Immuno-biosensors play a pivotal role in biosensor technology, providing a sensitive and selective process for detecting
target molecules. The surface engineering of biosensor platforms is crucial for optimizing their performance.

This study explores three antibody immobilization methods on the surface of gold screen-printed electrodes for the
development of electrochemical biosensors for albumin detection. The first method, widely employed in the field and
comprising four steps, necessitates the use of biotinylated antibodies, which can either be purchased or biotinylated in a
5-step which is a time-consuming, 48-hour process. The second method involves 3-steps, wherein antibodies are
covalently bound via their amine groups to a carboxylated-ended self-assembled monolayer, where an activation step
for carboxylic groups is required.

In comparison, the third method, with only two steps and the shortest preparation time, emerges as an efficient
alternative. This strategy promotes the minimization of personnel errors and enhancement of result reproducibility, and,
notably, demonstrates the highest sensitivity among the three methods. Importantly, the limit of detection was not
significantly compromised.

As a result, the current research emphasizes the significance of surface engineering in advancing the capabilities of
immuno-biosensors for detecting target molecule or protein, simplifying optimal method choices for researchers and
industry professionals.

Keywords: Biosensor, Antibody immobilization, Gold electrodes, Albumin, EIS.

Acknowledgment This study was supported by Turkish Scientific and Technological Council (TUBITAK 1004-
Regenerative and Restorative Medicine Research and Applications) under the grant numbers of 20AG003 and 20AG031
and Eskisehir Osmangazi University Scientific Research Projects (BAP-the priority areas project (ONAP) TOA-2022-
2307).

58


mailto:havci@ogu.edu.tr

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Elektroforming ile Giimiis Katkili Saf Demirden Biobozunur Stent Malzemesi Uretimi

Candan Sen Elkoca?’, Semih Engiin®
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OZET

Bu calismada kardiovaskiiler uygulamalar i¢in biyolojik olarak bozunabilen (biyobozunur) metalik bir stent malzemesi
iiretilmistir. Calisma kapsaminda bu tiir bir malzeme icin elektroforming ile giimiis katkili demir malzemenin iiretim
olanaklar1 ve iiretilen malzemelerin kullanim yeri i¢cin uygunlugu arastirilmistir. Ag'iin katodik etkisinden istifade
edilmeye calisilan bu calismada giimiis parcaciklari elektroforming ile saf demir biinyesine alinmaya ¢alisilmistir. Glimiis
katkili demir numuneleri, mikroyapi, mekanik 6zellikler ve korozyon incelemelerini kolaylastirmak i¢in elektroforming
isleminde oncelikle parlatilmis titanyum plakalar tzerinde diiz formda imal edilmistir. Elektroforming ile iiretilen
pargalar iizerinde islem sirasinda olusan artik gerilmeler 550 ve 920 °C'de tavlanarak giderilmeye calisiimistir. Uretilen
malzemelerin mikroyapisal karakterizasyonu, optik mikroskop ve taramali elektron mikroskobu (SEM) ile yapilmistir.
Mikrosertlik 6l¢iimleri, mikrosertlik cihazinda gergeklestirilmistir. Elde edilen verilere dayanarak biyobozunur stent
malzemesi liretimi i¢cin 6nemli degerlendirmeler yapilmistir.

Anahtar Kelimeler: Biyobozunur stent, Elektroforming, Demir kaplama, Giimiis, Stent.

Production of Biodegradable Stent Material from Silver-Doped Pure Iron by Electroforming
ABSTRACT

In this study, a biodegradable metallic stent material was produced for cardiovascular applications. Within the scope of
the study, the production possibilities of silver-doped iron material by electroforming for this type of material and the
suitability of the produced materials for the place of use were investigated. In this study, which tried to benefit from the
cathodic effect of Ag, silver particles were tried to be incorporated into pure iron by electroforming. Silver-doped iron
samples were first manufactured in flat form on polished titanium plates in the electroforming process to facilitate
microstructure, mechanical properties and corrosion examinations. Residual stresses that occurred during the process
on the parts produced by electroforming were tried to be eliminated by annealing at 550 and 920 oC. Microstructural
characterization of the produced materials was performed by optical microscope and scanning electron microscope
(SEM). Microhardness measurements were carried out on a microhardness device. Based on the data obtained, important
evaluations were made for the production of biodegradable stent material.

Keywords: Biodegradable stent, Electroforming, Iron plating, Silver, Stent.
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Dubleks Paslanmaz Celikte Sigma ve Chi Fazlarinin Mikroyapisal Karakterizasyonu
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OZET

Dubleks paslanmaz c¢elikler yiiksek mekanik 6zellik, kaynaklanabilirlik ve korozyon direncine sahip olmalari sayesinde
kimya, petrokimya, niikleer ve denizcilik endiistrilerinde yaygin kullanim alanina sahiptir. Dubleks paslanmaz ¢eliklerde
hem ferrit yapici Cr ve Mo ile birlikte hem de dstenit yapici Ni ve Mn gibi ¢esitli alasim elementleri bulunmaktadir. Yiiksek
oranda alasim elementi icermeleri nedeniyle dubleks paslanmaz c¢eliklerde baz1 ikincil fazlarin ¢okelmesi
goriilebilmektedir. Sigma ve chi gibi intermetalik fazlar dubleks paslanmaz geliklerin tokluk ve korozyon direncini 6nemli
olciide diistirmektedir. Bu ¢alismada vakum indiiksiyon ergitme yontemi ile iiretilen dokiim konumundaki Fe-Cr-Mn
esasli dubleks paslanmaz ¢eliginde homojenizasyon ve sicak haddeleme islemleri uygulanmasi sonrasi mikroyapisal
incelemesi gerceklestirilmistir. Mikroyapisal karakterizasyon 1sik mikroskobu, taramali elektron mikroskobu ve EDS
analizleri ile gerceklestirilmistir. Homojenizasyon tavlamasi sonrasinda mikroyapida sigma ve chi fazlar tespit
edilmistir. Sicak haddeleme 900-1050 °C sicaklik araliginda uygulanmistir. Sicak haddeleme islemi sonrasinda
intermetalik fazlar gozlenmemistir.

Anahtar Kelimeler: Dubleks paslanmaz celik, Faz doniisiimleri, intermetalik faz, Mikroyapisal karakterizasyon

Microstructural Characterization of Sigma and Chi Phases in Duplex Stainless Steel

ABSTRACT

Duplex stainless steels have wide application areas in chemical, petrochemical, nuclear and marine industries due to
their high mechanical properties, weldability and corrosion resistance. Duplex stainless steels contain various alloying
elements such as Cr and Mo as ferrite stabilizers and also Ni and Mn as austenite stabilizers. Due to their high content of
alloying elements, precipitation of secondary phases can occur in duplex stainless steels. Intermetallic phases such as
sigma and chi significantly reduce the toughness and corrosion resistance of duplex stainless steels. In this study,
homogenization and hot rolling were applied to Fe-Cr-Mn based duplex stainless steel in as-cast condition produced by
vacuum induction melting. Microstructural characterization was performed by light microscope, scanning electron
microscope and EDS analyses. Sigma and chi phases were detected in the microstructure after the homogenization
annealing. Hot rolling was applied in the temperature range of 900-1050 °C. Intermetallic phases were not observed after
hot rolling.

Keywords: Duplex stainless steel, Phase transformation, Intermetallic phases, Microstructural characterization

60


mailto:mutlucagriyigit@gmail.com

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Kompresoér Krankinin lvme - Hiz Analizlerinin Ansys Rigid Dynamics Analiz Kullanilarak
Tasarimin Dogrulanmasi ve Teorik Hesaplarla Karsilastirilmasi

Semih Ugure*, Mehmet Kése®

aLupamat Kompresér Ar-Ge Merkezi Sorumlusu, Makine Miihendisi izmir/Tiirkiye.

* Sorumlu Yazar: semihugur@lupamat.com

OZET

Giliniimiizde kompresor endiistrisinde daha kompakt, daha hafif ve daha verimli parcalarin tasarimina yoénelik
calismalarin 6nemi artan rekabet, artan enerji ve hammadde sikintilar1 ve artan miisteri beklentileri nedeniyle daha da
onemli hale gelmistir. Bu ¢alismanin amaci; AnsysWorkBench Rigid Dynamic Modilii kullanilarak kompresor
kademelerindeki (1. Kademe, 2. Kademe ve 3. Kademe) Croshead Pimi, Krank Muylusu gibi bilesenlere Hiz ve ivme
analizleri ile Reaksiyon kuvvetlerini teorik hesaplamalar ile karsilagtirmak ve analiz sonuglarina gore iiretim
maliyetlerini diistirmektir.

Bu calisma, PET sise sektoriine yonelik imal edilen ve yiiksek basingta ¢alisan kompresor olarak adlandirilan kompresor
serilerine yonelik bir calismadir. Buna gore kompresoriin 6zellikleri; 450 kW giice sahip, 40 Bar, 750 dv/k degerde ve
2700m3/dk debiye sahip bir kompresoriin kinematik analiz sonuclari ile teorik olarak yapilan formiile dayali hesaplarin
karsilastirilmas1 yapilmistir. Analiz, AnsysWorkbench Rigid Dynamic Modiilii kullanilarak gergeklestirilmis ve
kompresor kademelerindeki (1. Kademe, 2. Kademe ve 3. Kademe) krank muylusu ve croshead pimlerinin belirlenen
sinir sartlari ile elektrik motoru yardimiyla 78,5 - 104,7 rad/sn aralifinda degisen bir agisal hiz uygulanmistir. Sinir
sartlar1 altinda farkli devir degerlerinde meydana gelen dondiirme momenti etkisiyle olusan kuvvetler analiz
calismalarinda tasarima yon vermistir. Analizde ¢ikan sonuglar ile teorik hesaplamalar karsilastirilmis ve {riin
tasariminin mithendislik olarak dogrulanmasi yapilmistir. Bununla birlikte Rigid Dynamic analiz sonuglari iiretim
maliyetlerini diistiriilmesine de katkis1 olmustur.

Anahtar Kelimeler: Gaz kuvvetleri, Krank muylusu, Kompresér kinematik analiz.

Design Verification with Acceleration and Velocity Analysis of Compressor Crank Using Ansys
Rigid Dynamics and Comparison with Theoretical Calculations

ABSTRACT

Today, the importance of designing more compact, lighter and more efficient components in the compressor industry has
become even more important due to increased competition, increasing energy and raw material shortages and rising
customer expectations. The aim of this study is to use AnsysWorkBench Rigid Dynamic Module to analyze the Velocity
and Acceleration of components such as Croshead Pin, Crank Trunnion in compressor stages (1st Stage, 2nd Stage and
3rd Stage) and to compare the reaction forces with theoretical calculations and to reduce production costs according to
the analysis results.

This study is a study of a series of compressors manufactured for the PET bottle industry, called high pressure
compressors. This study includes the comparison of the results of kinematic analysis of an air compressor with 450 kW
power, 40 Bar, 750 rpm and 2700m3/min flow rate with theoretical calculations based on the formula. The analysis was
carried out using the AnsysWorkbench Rigid Dynamic Module and determined the boundary conditions of the crank
swivel and crosshead pins in the compressor stages (1st Stage, 2nd Stage and 3rd Stage) and an angular angle varying
between 78,5 - 104,7 rad/sec with the help of the electric motor. speed applied. The forces formed by the effect of the
torque occurring at different rpm values under boundary conditions guided the design in the analysis studies. The results
obtained in the analysis were compared with the theoretical calculations and the product design was verified in
engineering terms. However, the results of the Rigid Dynamics analysis also contributed to reducing production costs.

Keywords: Gas forces, Crank swivel, Compressor kinematic analysis
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Yagh Tip Kompresérlerin Akis Kontrolii ile Seperasyon Yontemi Gelistirilip Kompresor
Seperasyon Veriminin Arttirilmasi
Semih Ugura*

aLupamat Kompresér Ar-Ge Merkezi Sorumlusu, Makine Miihendisi izmir/Tiirkiye.

* Sorumlu Yazar: semihugur@lupamat.com

OZET

Glnlimiizde kompresor endiistrisinde daha verimli pargalarin tasarimina yonelik ¢alismalarin énemi artan rekabet,
enerji ve hammadde sikintilari ile artan miisteri beklentileri nedeniyle daha da énemli hale gelmistir. Yagh tip vidal
kompresorlerde hava ile yagi ayristirmak icin kullanilan seperasyon tanki, kompresér ¢alismasi sirasinda olusan
titresim, kompresoriin ¢alisma ritmi ve akisin tiirbiilansli olmasi nedeniyle hava yag ayiria filtre elemanlarinin
performansi zamanla diismektedir. Bu sebeple yagh vidali tip kompresorlerde kullanilan seperasyon filtre elemanin
omri kisalmaktadir.
Bu calisma, akis kontrol bileseni gelistirilerek kompresor seperasyon isleminin verimliligin arttirilmasini icermektedir.
Uygulanan yontem, kompresor icerisinde akisi kontrollii akmasini saglayarak ¢alisma kaynakl titresimleri séniimleyen,
akis1 laminer ¢izgiye yaklastiran, akis kontrol elemani gelistirilip 6n seperasyon islemi uygulanarak seperasyon filtre
elemanin 6mriniin uzatilmasi ve kompresor bakim maliyetlerinin diisiiriilmesini saglamaktadir. Gelistirilen tasarimin
test edilebilmesi i¢cin Scavange test cihazi (yag 6l¢iim test cihazi) ile OCO test cihazi (sisteme giden havadaki yag miktarim
6l¢iim cihaz1) gelistirilip tasarimin hem basing farki hem de hava kalitesi kontrolii gerceklestirilmistir. Testler asagida
belirtilen sartlara gore yapilmistir.

e Kompresor ¢calisma kaynakli titresimlerin séniimlenmesi

e Kompresor ¢calisma ritminin diizenlenmesi

e Kompresoriin min. 1 saat ¢alismasi sonucu olusan veriler 15181nda
Scavange hatt1 icin 5 g/m3¥ten 2,2 g/m?%e diistiriilmiistiir. Gelistirilen akis kontrol cihazi bilesenin OCO test cihazindaki
performansi ise 3 mg/m3’ten 1,2 mg/m?3’e diistiriilmesi saglanmistir.

Anahtar Kelimeler: Seperasyon yontemi, Cek valf, hava-yag ayristirma

Improving Separation Method of Oil Type Compressors with Flow Control and Increasing
Compressor Separation Efficiency

ABSTRACT

Today, the importance of designing more efficient components in the compressor industry has become even more
important due to increased competition, increasing energy and raw material shortages and rising customer expectations.
The separation tank used to separate air and oil in oil-type screw compressors, the performance of the air-oil separator
filter elements decreases over time due to the vibration during compressor operation, the operating rhythm of the
compressor and the turbulent of the flow. For this reason, the life of the separation filter element used in oil screw type
compressors is shortened.

This study involves improving the efficiency of the compressor separation process by developing a flow control
component. The applied method provides controlled flow of the flow in the compressor, damping the vibrations caused
by operation, bringing the flow closer to the laminar line, extending the life of the separation filter element and reducing
compressor maintenance costs by developing a flow control element and applying pre-separation process. In order to
test the developed design, Scavange tester (oil measurement tester) and OCO tester (measuring the amount of oil in the
air going to the system) were developed and both pressure difference and air quality control of the design were realized.
The tests were carried out according to the following conditions.

Damping of vibrations caused by compressor operation
Regulation of compressor operating rhythm

Compressor min. based on 1 hour operation
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For the Scavange line, it was reduced from 5 g/m3 to 2.2 g/m3. The performance of the developed flow controller
component in the OCO tester was reduced from 3 mg/m3 to 1.2 mg/m3.

Keywords: Seperation method, Check valve, Air and oil seperation

63



5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium

) 07-09 March 2024, Diizce/Tiirkiye

www.iners.duzce.edu.tr ISBN: 978-625-6330-04-7
Alt1 Farkli Makine Ogrenmesi Algoritmasi Kullanarak Akciger Kanserinin Tahmin Edilmesi
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OZET

Akcigerlerde kontrolsiiz hiicre boliinmesi sonucu olusan akciger kanseri, diinya genelinde en sik goriilen 6liimciil
hastaliklardan biridir. Son yillarda gelisen teknolojinin saglik alaninda kullaniminin artmasiyla kanser hastaliginin erken
evrelerde teshisi miimkiin hale gelmistir. Ozellikle yapay zeka teknolojisinin alt dali olan makine 6grenmesi algoritmalari
sayesinde kanser hastalig1 belirtilerinin siniflandirilarak degerlendirilmesiyle teshis konusunda olduk¢a memnun edici
sonuglar elde edilmektedir. Bu calismada, makine 6grenmesi yontemiyle akciger kanseri hastaliginin erken evrede
teshisinin saglanmasi amaglanmistir. Temel hedef; akciger kanserini en yiiksek siniflandirma orani ile tahmin edebilen
makine 6grenme algoritmasinin belirlenmesi ve boylelikle hastaligin hem erken teshis edilebilmesi hem de bu teshisin
dogruluk oraninin en yiiksek seviyede olmasinin saglanmasidir. Bu amaca yonelik alt1 farkli makine 6grenme algoritmasi
kullanilmigtir. Makine 6grenme algoritmalarinin performanslarinin sinanmasi amaciyla; veri 6n isleme, siniflandirma,
tahmin ve gorsellestirme icin degisik kiitiiphanelerin kullanimina imkan saglayan Phyton 3.7.2 platformu kullanilmistir.
Veri kiimesi; egitim ve test olmak iizere rastgele ikiye boliinmiistiir. Veri kiimesi siniflarindaki dengesiz dagilim, Sentetik
Azinlik Ornekleme teknigi ile giderilmistir. Algoritmalarin performanslarini degerlendirmek amaciyla sirasiyla dogruluk,
kesinlik, duyarlilik, F1 skoru ve AUC parametreleri kullanilmistir.

Anahtar Kelimeler: Akciger kanseri, Makine 6grenmesi.

Prediction of Lung Cancer Using Six Different Machine Learning Algorithms

ABSTRACT

Lung cancer, which occurs as a result of uncontrolled cell growth and division in the lungs, is one of the most common
fatal diseases worldwide. Recently, diagnosing cancer in the early stages has become possible under favour of innovative
technologies developed on artificial intelligence. Satisfactory results are obtained in classifying and identifying the
symptoms of cancer diseases by machine learning algorithms which is a subfield of artificial intelligence technology. In
this study, we aimed to diagnose lung cancer at an early stage by machine learning method with six different machine
algorithms. In order to test the performance of machine learning algorithms within the scope of the study; Phyton 3.7.2
platform, which allows the use of different libraries for data pre-processing, classification, prediction and visualization,
was used. The dataset was randomly divided into training and testing. To balance the imbalanced dataset, Synthetic
Minority Sampling technique was utilized. Accuracy, precision, sensitivity, F1 score and AUC parameters were used to
evaluate the performance of the algorithms, respectively.

Keywords: Lung cancer, Machine learning.
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Artan ve Azalan Faktoriyel Fonksiyonlari Kullanarak Yiiksek Mertebeden Genellestirilmis
Lineer Fonksiyonel Integro Diferansiyel Denklemleri C6zmek Icin Hata Tahminli Bir Niimerik
Yaklasim

Ulker Basar®’, Seda Cayanb, Mehmet Sezer®

ajstanbul Rumeli Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, Bilgisayar Miihendisligi Béliimii, Istanbul/Tiirkiye.
bManisa Celal Bayar Universitesi, Fen Edebiyat Fakiiltesi, Matematik Béliimii, Manisa/Tiirkiye.
*Sorumlu Yazar: ulker.basar@rumeli.edu.tr

OZET

Bu calismada, yliksek mertebeden genellestirilmis lineer fonksiyonel integro diferansiyel denklemlerin niimerik
¢ozlimlerinin bulunmasi amaciyla gelistirilen artan ve azalan faktdriyel fonksiyonlarina dayali matris siralama metodu
olusturulmaktadir. Bu yontem artan ve azalan faktoriyel fonksiyonlari ve onlarin tiirevlerinin matris formlarini baz
almaktadir. Problemin ¢6ziimii i¢in bilinmeyen artan ve azalan faktoriyel fonksiyonlarinin katsayilar1 kullanilarak bir
matris denklemi elde edilmis ve [a,b] aralifinda taniml artan ve azalan faktdriyel fonksiyonlar tiiriinden ¢oziimler
iretilmistir. Ayrica, niimerik 6rneklerle yontemin dogrulugu ve etkinligi tablo ve grafikler aracilifiyla tartisiimis, rezidiiel
hata teknigi ile ¢6ziimler incelenerek elde edilen sonuglar ortaya konulmustur.

Burada ele alinan yiiksek mertebeden genellestirilmis lineer fonksiyonel integro diferansiyel denklem

ikaj(x): f(x)+iilrs(x), (max{m,m}=m, {xtu,(x),v,(x)}e[ab])

k=0 j=0 r=0 s=0
biciminde tanimlanmaktadir. Denklemde,
oij (X) = ij (X) y(k) (hkj (X)), (fonksiyonel diferansiyel kisim)
vis (X)
ol (X) = j K (x,t)y(r) (grS (t))dt, (fonksiyonel integro diferansiyel kisim)
Urs(x)

olarak diistiniilmiistiir. Ele alinan lineer fonksiyonel integro diferansiyel denklemin yaklasik ¢6ziimlerini bulmak i¢in
kullanilan karisik kosullar

3
LN

L
Za,k|y )=4; (i=12,..m a<y,<y <..<y_=b)

1=0

=
Il
o

seklinde tanimlanmistir.

Anahtar Kelimeler: Artan faktoriyel fonksiyonlari, Azalan faktériyel fonksiyonlari, Matris siralama yontemi, Rezidtiel
hata analizi, Fonksiyonel gecikmeli.

A Numerical Approach with Error Estimation to Solve High Order Linear General Integro-
Differential Equations Using Falling and Rising Factorial Functions

ABSTRACT

In this study, a novel matrix method based on rising and falling factorial functions and the collocation points is presented
to find approximate solutions of high order linear general integro-differential equations involving variable bounds under
the initial conditions. The method is based on the matrix forms of the rising and falling factorial functions and their
derivatives. Then the solution of the problem is converted into the solution of a matrix equation created by the unknown
rising and falling factorial coefficients and the solutions are obtained in terms of the rising and falling factorial functions
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defined on the interval [a,b]. Also, by using an efficient residual error technique, the numerical examples together with
tables and figures are performed to illustrate the validity and the applicability of the method, and the obtained results
are discussed.

For our aim, we consider the high order linear functional integro-differential equations in the form

giDn(XFf(XFiilrs(x), (max{ml,ms}:m, {X,tyUrS(X),VFS(X)}e[a,b])

where

D, (x)=

o

=

(x)y" (hy (x)), (functional differential part)
ol (x)= [ Ko(xt)y"(g,(t))dt, (functional differential integro part)

under the mixed conditions

3
AR

L
Za,k.y )=2;; (i=12,..,m, a<y, <y <..<y =b).

1=0

T
=}

Keywords: Rising factorial functions, Falling factorial functions, Matrix collocation method, Rezidual error estimation,
Functional delays.
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6181A-T4 Aliiminyum Alasim Sac Malzeme i¢in Johnson-Cook Model Parametrelerinin
Belirlenmesi ve Tahmin Performansinin Degerlendirilmesi
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OZET

Alliminyum alagimlarinin otomotiv ve havacilik sektériindeki yeri ve 6nemi dikkate alinarak bu ¢alismada 6181A-T4
aliminyum alasimli sac metal malzemesinin yar1 statik deformasyon oranlari i¢in Johnson-Cook model parametreleri
belirlenmistir. Bu amacla, oda sicakliginda 0,0083 s1, 0,0416 s1 0,16 s! ve 0,33 s! deformasyon oranlarinda ¢ekme
testleri gerceklestirilmistir. Johnson-Cook plastisite denkleminde bulunan A, B, n ve C degerleri belirlenmis, m degeri ise
sicaklik etkisi dikkate alinmadigi i¢cin hesaplanmamistir. Johnson-Cook model parametreleri kullanilarak sonlu elemanlar
analiz yazilimi ile ¢ekme test simiilasyonlar1 gerceklestirilmis ve sonuglar deneysel veriler ile karsilastirilmistir.
Simiilasyon sonuglarinin deneysel sonuclar ile yiiksek oranda tutarli oldugu gorillmiistiir.

Anahtar Kelimeler: Aliminyum, Sac metal, Johnson-Cook model, 6181A-T4

Determination of Johnson-Cook Model Parameters and Evaluation of Prediction Performance
for 6181A-T4 Aluminum Alloy Sheet Material

ABSTRACT

In consideration of the importance of aluminum alloys in the automotive and aviation industry, this study determines
the Johnson-Cook model parameters for the 6181A-T4 aluminum alloy sheet metal material, regarding its quasi-static
strain rates. For this purpose, tensile tests were conducted at room temperature with deformation rates of 0.0083 s-1,
0.0416 s1,0.16 s'1,and 0.33 s'L. The values of A, B, n, and C in the Johnson-Cook plasticity equation were determined. The
value of m was not calculated since the temperature effect was neglected. Tensile test simulations were performed using
finite element analysis software with the Johnson-Cook model parameters, and the results were compared with
experimental data. It was observed that the simulation results were highly consistent with the experimental results.

Keywords: Aluminum, Sheet metal, Johnson-Cook model, 6181A-T4
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OZET

Tip ve teknoloji alaninda yasanan hizli gelismeler, insan saglifina yonelik teshis, tedavi ve yonetim siireglerini
derinlemesine doéniistiirmustiir. Bu doéniisiim, tibbi goériintiilleme teknolojilerinin evrimi ve yapay zeka tabanli
yontemlerin entegrasyonu gibi bircok énemli faktér tarafindan yénlendirilmistir. Ozellikle, gégiis ultrason ve akciger X-
ray gibi tibbi goriintiler, hastaliklarin erken teshisi acisindan kritik bir rol oynamaktadir. Bu goriintiiler, go6giis
boslugundaki anormallikleri tespit etme ve cesitli hastaliklarin belirtilerini belirleme konusunda 6nemli bilgiler
saglamaktadir.

Teknolojinin ilerlemesiyle birlikte, derin 6grenme ydntemleri gibi yapay zeka tabanli teknikler, tibbi goériintilerin
siniflandirilmasinda 6nemli rol almaktadir. Bu yontemler, goriintiilerdeki desenleri tamimlayarak ve hastaliklari
siiflandirarak, teshis stireclerini hizlandirirken, ayn1 zamanda daha dogru sonuglar elde etmeyi de saglar. Ayrica, bu
tekniklerin tibbi gériintiileme alaninda kullanilmasi, geleneksel teshis yontemlerine kiyasla daha hizli ve hassas sonuglar
elde ettigi bilinmektedir.

Bu ¢alismada, derin 6grenme yontemleri kullanilarak, gogiis ultrason ve akciger X-ray goriintiilerinin etkili bir sekilde
siniflandirilmasini saglanarak, hastaligin erken asamasinda tespit edilmesi ve tedaviye baslanmasi amag¢lanmaktadir. Bu
sayede, hastalarin saglik durumunu iyilestirme ve tedavi maliyetlerinin azalmasini saglamak hedeflenmektedir. Ek
olarak, yeni teknolojilerin gelistirilmesine katkida bulunarak, tibbi gériintiileme alanindaki ilerlemenin tesvik edilmesi
planlanmaktadir.

Anahtar Kelimeler: Yapay zekd, Akciger kanseri, Erken teghis

Early Lung Cancer Detection with Artificial Intelligence

ABSTRACT

Rapid advances in medicine and technology have profoundly transformed the diagnosis, treatment and management of
human health. This transformation has been driven by several key factors, such as the evolution of medical imaging
technologies and the integration of Al-based methods. In particular, medical images such as chest ultrasound and lung X-
ray play a critical role in the early diagnosis of diseases. These images provide important information to detect
abnormalities in the chest cavity and identify symptoms of various diseases.

With the advancement of technology, artificial intelligence-based techniques such as deep learning methods play an
important role in the classification of medical images. By identifying patterns in images and classifying diseases, these
methods not only speed up the diagnostic process, but also provide more accurate results. Moreover, the use of these
techniques in the field of medical imaging is known to achieve faster and more accurate results compared to traditional
diagnostic methods.

In this study, by using deep learning methods, we aim to effectively classify chest ultrasound and lung X-ray images to
detect the disease at an early stage and start treatment. In this way, it is aimed to improve the health status of patients
and reduce treatment costs. In addition, it is planned to promote progress in the field of medical imaging by contributing
to the development of new technologies.

Keywords: Artificial intelligence, Lung cancer, Early detection
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Eklemeli Imalat ile Uretimde Baski Acisinin Enerji Absorbsiyonuna Etkisi
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OZET

Eklemeli imalat sistemleri son yillarda hem endiistride hem de akademik alanda kullanimiyla popiilerligini artiran ve
konvansiyonel iiretim yontemlerine alternatif olarak goriilen bir sistemdir. Metal, kompozit ve polimer gibi bir¢cok
malzemenin kullanilmasina imkan saglayan bu sistem ayni zamanda karmasik ve kompleks pargalarin iiretilmesine de
olanak saglayan yontemlerden biridir. Bunun yani sira genis bir kullanim alanina sahip olan bu sistem otomotivden
saghiga kadar bir¢ok alanda kullanilabilmektedir. Bu sistemlerde bir objeyi meydana getirmek katman katman iiretim
prensibine dayanmaktadir. Bu ¢alismada test numuneleri eklemeli imalat yontemlerinden biri olan Eriyik Biriktirme
(Fused Deposition Modelling - FDM) yontemi kullanilarak tretilmistir. Polimer olarak PLA ve ABS malzemeleri
kullanilmigtir. Numune boyutlar1 80mm x 10mm x 4mm olarak belirlenmis ve bu sekilde iiretim gergeklestirilmistir.
Katmanlarin baski agisi olarak 0° ,45¢ ve 90° belirlenmistir. Daha sonra bu numunelere ¢entik acilmadan tretildigi
sekliyle Charpy darbe testi uygulanmis ve enerji absorbsiyon degerleri karsilastirilmistir. 90 derece agiyla iiretilen PLA
numunenin absorb ettigi enerji 0,813 ] iken darbe dayanimi 20,33 k]/m? olarak odl¢iilmiistiir, bu deger PLA numuneler
arasinda elde edilen en biiyiik degerdir. ABS numunelere bakildiginda ise 45 derecelik baski agisinda olan numuneler en
ylksek degerleri saglamistir. Absorb edilen enerji 1,337 ] iken darbe dayanimi 33,42 k]/m? olarak dl¢iilmiistiir.

Anahtar Kelimeler: ABS, Charpy, Cizgi acisi, Eriyik biriktirme, PLA

Effect of the Raster Angle on Energy Absorption in Additive Manufacturing
ABSTRACT

Additive manufacturing systems have been popular in industry and academia over the past two decades, and these
systems are thought of as promising candidates for alternatives to conventional production methods. These systems have
wide application areas such as automotive, health, and aerospace. The basic principle of fabrication of these systems is
based on the layer-by-layer production. In this study, test specimens were produced using the Fused Deposition Modeling
(FDM) method, which is one of the additive manufacturing techniques. PLA and ABS were used as materials. The sample
dimensions were determined as 80mm x 10mm x 4mm. The raster angles were set at 0°, 45°, and 90°. Subsequently,
Charpy impact tests were conducted on these specimens as produced without notching, and the energy absorption values
were compared. For the PLA specimen produced at a 90° angle, the absorbed energy was measured at 0.813 ], with an
impact strength of 20.33 k] /m?2, which is the highest value obtained among the PLA specimens. When looking at the ABS
specimens, those produced at a 45° printing angle yielded the highest values. The absorbed energy was 1.337 ], with an
impact strength of 33.42 kJ/m?2.

Keywords: ABS, Charpy, Fused deposition modelling, PLA, Raster angle
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OZET

Bu makalede Volta elektrikli kargo bisikletinin tasarim ve islevselligi iizerine odaklanilmistir. Volta argo bisikletleri,
Avrupa pazarinda artan talep dogrultusunda elektrikli kargo bisikletlerine yonelik bir ihtiyacin belirlenmesi tizerine
gelistirilmistir. Bu makalede ele alinacak olan elektrikli kargo bisikletinin kullanimi, maliyetlerin azalmasina katki
saglarken, siiriiciilerde ehliyet gerektirmemesi, daha fazla kurye personelinin istihdamini kolaylastirmaktadir. Ayrica bu
durum kadin kurye sayisini artirarak toplumsal cinsiyet esitligine de katki saglayacaktir. Cevre dostu ve hizli teslimatlar,
sehir ici trafik sikisikligina ¢6ziim sunmaktadir. Bu bisikletin kullanimi isletmeye maliyet konusunda etkin ¢6ziim
sunarken, siirdiiriilebilir ulasimi1 ve yerel ekonomiyi destekler. Elektrikli kargo bisiklet modelinin dncelikli hedefi,
rakiplerine gore daha iyi bir performans sergilemek lizere menzil, dayaniklilik ve ergonomi a¢isindan iyilestirilmis bir
yap1 sunmaktir. Bu model, rakiplerinden daha uzun bir menzile sahip olmasiyla dikkat ¢ekerken, kullanim sirasinda
denge problemlerini minimize etmek i¢in saglam bir gévdeye sahiptir. Ayrica, kullanic1 konforunu artirmak amaciyla
ayarlanabilir bir gidonla donatilmistir. Elektrikli bisiklet kullaniminda islevsellik, konfor ve iyi tasarim gibi 6zellikler
kullanicilar elektrikli ara¢ kullanmaya tesvik edecektir.

Anahtar Kelimeler: Elektrikli bisiklet, Tasarim, Kurye araci.

Design of Electric Cargo Bike
ABSTRACT

This article focuses on the design and functionality of the Volta electric cargo bike. Volta Cargo bikes were developed
based on the identification of a need for electric cargo bikes in line with the increasing demand in the European market.
The use of electric cargo bikes, which will be discussed in this article, contributes to reducing costs, while the fact that
drivers do not require a driver's license facilitates the employment of more courier personnel. It will also contribute to
gender equality by increasing the number of female couriers. Environmentally friendly and fast deliveries offer a solution
to urban traffic congestion. The use of this bicycle provides a cost-effective solution for the business, while supporting
sustainable transportation and the local economy. The primary goal of the Electric cargo bike model is to offer an
improved structure in terms of range, durability, and ergonomics to outperform its competitors. This model is notable
for having a longer range than its competitors, while it has a robust frame to minimize balance problems during use. It is
also equipped with an adjustable handlebar to improve user comfort. Features such as functionality, comfort and good
design in the use of electric bicycles will encourage users to use electric vehicles.

Keywords: Electric bicycle, Design, Courier vehicle.
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Prefabrik Diisey Drenler ile lyilestirilen Zayif Zeminlerin Zamana Bagh Davranisi
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OZET

Zayif zeminler lizerine insa edilen dolgularda konsolidasyon oturmalarini hizlandirmak i¢in prefabrik diisey drenler
kullanilabilir. Bu ¢alismada, prefabrik diisey drenlerle iyilestirilmis zeminlerde konsolidasyon siiresi ve bosluk suyu
basincinin soniimlenmesi, sonlu eleman yontemi ile ¢6ziim yapan PLAXIS 2D yazilimi kullanilarak arastirilmistir. Sayisal
analiz yonteminin dogrulugu, literatiirde yer alan arazi 6l¢iim sonucu ile karsilastirilarak kontrol edilmistir. Ardindan
drenler aras1 mesafenin konsolidasyon oturmasi ve bosluk suyu basincina etkisi parametrik olarak incelenmistir. Diisey
drenler, esleme yontemi araciligiyla eksenel simetri model kosulundan diizlem sekil degistirme model kosuluna
donistirilmiistiir. Sayisal analiz ile arazi 6l¢imii arasinda iyi bir uyumun oldugu goriilmiis, sayisal analizin deney
davranisini basarili bir sekilde modelledigi anlasilmistir. Drenler arasi mesafenin artmasiyla konsolidasyon oturmasinda
azalma oldugu ve benzer konsolidasyon oturmasi degerinin daha uzun siirede meydana geldigi tespit edilmistir. Bu
durum, drenler arasi mesafenin artmasiyla birlikte bosluk suyu basincinin séniimlenme miktarindaki azalma ile
aciklanabilir. ingaat asamasinda, zayif zemindeki bosluk suyu basincinin yiiksek oldugu, insaat asamasi tamamlandiktan
bir siire sonra ise bosluk suyu basincinin biiyiik oranda azaldig1 goriilmiistiir. Drenler arasindaki mesafe, bosluk suyu
basincinin séniimlenme miktarinda belirleyici bir parametre olmustur. Elde edilen sonuclar, diisey drenlerin iki boyutlu
olarak analiz edilebilmesine imkan taniyan esleme ydnteminin basarili sonug¢ verdigini ve bu tir miihendislik
uygulamalarinin analizinde dnemli kolayliklar saglayacagini géstermistir.

Anahtar Kelimeler: Bosluk suyu basinci, Oturma, Prefabrik diisey dren, Sayisal analiz, Toplam deplasman.

Time-Dependent Behaviour of Weak Soils Improved with Prefabricated Vertical Drains

ABSTRACT

Prefabricated vertical drains can be used to accelerate consolidation settlements in embankments built on weak soils. In
this study, consolidation time and damping of pore water pressure in soils improved with prefabricated vertical drains
were investigated using PLAXIS 2D software that solves with the finite element method. The accuracy of the numerical
analysis method was checked by comparing it with the field measurement result in the literature. Then, the effect of the
distance between drains on consolidation settlement and pore water pressure was examined parametrically. Vertical
drains were transformed from the axisymmetry model condition to the plane strain model condition through the
matching method. It was observed that there was a good agreement between numerical analysis and field measurement,
and it was understood that numerical analysis successfully modelled the experimental behaviour. It has been determined
that as the distance between drains increases, there is a decrease in consolidation settlement and a similar consolidation
settlement value occurs in a longer time. This situation can be explained by the decrease in the amount of pore water
pressure damping as the distance between drains increases. It was observed that during the construction phase, the pore
water pressure in the weak soil was high, and after the construction phase was completed, the pore water pressure
decreased significantly. The distance between drains was a determining parameter in the amount of damping of pore
water pressure. The obtained results showed that the matching method, which allows two-dimensional analysis of
vertical drains, gives successful results, and will provide significant convenience in the analysis of such engineering
applications.

Keywords: Pore water pressure, Settlement, Prefabricated vertical drain, Numerical analysis, Total displacement.
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Camilerde Riizgar Kulesi Ile Dogal Havalandirmanin Sayisal Analizi
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OZET

Yapilan bu ¢alismada; Ortadogu ve Iran'da yaygin olarak kullanilan riizgar kulesi (Badgir) érnek alinmistir. Cami
minaresinin riizgar kulesi olarak tasarlanmasiyla camilerde dogal havalandirma verimliliginin artirilmasi ve termal
konforun iyilestirilmesi amaglandi. Kubbenin kenarlarinda ve ist kisminda cesitli say1 ve biyiikliikte agikliklar
birakilarak havalandirmaya etkileri gézlemlenmistir. Ayrica bu agiklarin, acik veya kapali oldugu senaryolar da
modellenmistir. Farkl riizgar hava hizlari ve sicakliklari incelenerek termal konfor diizeyleri arastirilmistir. Farkli sayida
minareye (riizgar kulesi) sahip cami modelleri modellenerek karsilastirmalar yapilmistir. Yaz ve kis senaryolari
olusturularak toplam 41 c¢alisma gergeklestirilmistir. Calismalar Solidworks programinda ii¢ boyutlu olarak tasarlanmus,
Ansys Fluent programinda modellenip analiz edilmistir. Yapilan calismalarda referans olarak ayak, bel ve bas
seviyesindeki termal konfor gézlenmistir. Ashrae 55 Standardina uygun olarak yapilan hesaplamalarda PMV ve PPD
degerleri belirlenerek hangi senaryolarin 1s1l konfor ve dogal havalandirmaya katki sagladigi belirlenmistir. Elde edilen
sonuglara gére minarenin riizgar kulesi olarak kullanilmasi; dogal havalandirmaya énemli katkilar sagladig: tespit
edilmistir. Ozellikle havalandirma amach pencerelerin uzun siire acilamadig1 kis aylarinda bu sistemin termal konforda
onemli bir artis sagladig1 gézlemlenmistir. Yaz aylarinda ise bu sistemin tek basina yeterli olabilecegi veya pencerelerle
uyumlu olarak kullanildiginda dogal havalandirmay iyilestirdigi ve 1s1l konforu arttirdig: tespit edilmistir.

Anahtar Kelimeler: Dogal havalandirma, Riizgar kulesi, Camiler, badgir

Numerical Analysis Of Natural Ventilation With Wind Tower In Mosques
ABSTRACT

In this study; The wind tower (Badgir), which is widely used in the Middle East and Iran, was taken as an example. By
designing the mosque minaret as a wind tower, it was aimed to improve natural ventilation and thermal comfort in
mosques. Openings of varying numbers and sizes were left on the edges and top of the dome. Scenarios in which these
openings are open or closed are also modeled. Thermal comfort levels were investigated by examining different air
speeds and temperatures. Mosque models with different numbers of minarets were modeled and compared. A total of
41 studies were carried out by creating summer and winter scenarios. The studies were designed in three dimensions in
Solidworks program, modeled and analyzed in Ansys Fluent program. In the studies conducted, thermal comfort at the
foot, waist and head levels was observed as a reference. PMV and PPD values were determined in accordance with the
Ashrae 55 Standard and it was determined which scenarios contributed to thermal comfort and natural ventilation.
According to the results obtained, the use of the minaret as a wind tower; It has been determined that it makes significant
contributions to natural ventilation and increases thermal comfort.

Keywords: Natural ventilation, Wind tower, Mosques, Badgir
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OZET

Son yillarda insaat sektoriindeki teknolojik gelismeler toplumu ve meslek erbaplarini heyecanlandirmistir. Teknolojik
gelismelerin yapinin gériinen yiiziine yani cephelerine yansimasi insanlarda tatmin edici duygulara neden olmustur.
Malzemeden teknige, islevden koruma alanlarina kadar bir¢ok alandaki yasanan hizl gelisimler mimarinin ilgi alaninda
katki almistir. Bu baglamda Endiistriyel yapilarda 6zelikle gelisme kaydeden kisimlardan biri cephelerdir. Teknoloji ile
beraber Endiistriyel yapilarin cephelerinde sayisiz tiirde malzeme, kendine has uygulama teknikleriyle karsimiza
¢ikmaktadir. Son ¢eyrek asirdir yaygin olarak kullanilan malzemelerden beton cepheler ve sandvi¢ panel cepheler bu
arastirmanin konusu olacaktir. Bu amagla Endiistriye yapilarda betonarme panel ve sandvi¢ panel uygulamalari
incelenmistir. Giiniimiizde teknolojik ve endiistriyel gelismelerin mimariye etkileri yadsinamaz. Ozellikle gelismekte olan
ilkeler arasinda yer alan iilkemizde bu durum son yillarda dikkat ¢ekici boyutlara ulasmistir. Mimarinin biitiin insanliga
ylzini gosterdigi kisim yapinin cepheleridir. Malzemeden teknige, islevden koruma alanlarina kadar bir¢ok alandaki
yasanan hizli gelisimler mimarinin ilgi alaninda katki almistir. Bu baglamda Endiistriyel yapilarda 6zelikle gelisme
kaydeden kisimlardan biri cephelerdir. Teknoloji ile beraber Endiistriyel yapilarin cephelerinde sayisiz tiirde malzeme,
kendine has uygulama teknikleriyle karsimiza ¢ikmaktadir. Son zamanlarda yaygin olarak kullanilan malzemelerden
beton cepheler ve sandvi¢ panel cepheler bu arastirmanin konusu tegkil etmektedir. Bu arastirmalar sonucunda
uygulamada karsilan sorunlar ve ¢6ziim 6nerileri belirlenmeye ¢alisilmistir.

Anahtar Kelimeler: Betonarme panel, Endiistriyel yapilar, Sandvi¢ panel.

Research on the Use of Reinforced Concrete Panels and Sandwich Panels in Industrial
Buildings

ABSTRACT

In recent years, technological developments in the construction industry have excited society and professionals. The
reflection of technological developments on the visible face of the building, that is, its facades, has caused satisfactory
feelings in people. Rapid developments in many areas, from materials to techniques, from function to conservation areas,
have contributed to the field of interest in architecture. In this context, one of the parts that are particularly developing
in industrial buildings is the facades. With technology, countless types of materials appear on the facades of industrial
buildings with their own application techniques. Concrete facades and sandwich panel facades, which are widely used
materials for the last quarter century, will be the subject of this research. For this purpose, reinforced concrete panel and
sandwich panel applications in industrial buildings were examined. Today, the effects of technological and industrial
developments on architecture cannot be denied. This situation has reached remarkable levels in recent years, especially
in our country, which is among the developing countries. The part where architecture shows its face to all humanity is
the facades of the building. Rapid developments in many areas, from materials to techniques, from function to
conservation areas, have contributed to the field of interest in architecture. In this context, one of the parts that are
particularly developing in industrial buildings is the facades. With technology, countless types of materials appear on the
facades of industrial buildings with their own application techniques. Concrete facades and sandwich panel facades,
which are widely used materials recently, are the subject of this research. As a result of these researches, problems
encountered in practice and solution suggestions were tried to be determined.

Keywords: Reinforced concrete panel, Industrial buildings, Sandwich panel.
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E-Ticaret icin GPT Tabanh Uriin Icerigi Olusturma Kullanim Ornegi
Bahar Onel®, Sedat Celike, Deniz Kilinc?

aBoyner Buyuk Magazacilik A.S.
bjzmir Bakir¢ay University, Engineering Faculty, Department of Computer Engineering, izmir/Tiirkiye.

* Corresponding Author: bahar.onel@boyner.com.tr
OZET

Boyner, e-ticaret kanali i¢in {iriine 6zel icerik olusturmayi manuel olarak gerceklestiriyor. Her 6zellik degisikliginde
dirlinlerin icerigini olusturmak ya da degistirmek olduk¢a zahmetli ve zaman alan bir siire¢. Bu kadar zaman
harcanmasina ragmen yine de baz1 iiriin igeriklerinde hatalar olusabiliyor. Calismada {irtinlerin isimleri, kategori isimleri,
yas gruplari, markalari, genel liriin gériiniim bilgileri (desen, yaka, elbise boyu, elbise tipi, kalibi, bel bilgileri, cep bilgileri
vb) toplanmus ve veriler lizerinde 6n isleme calismalari yapilmistir. Uriin igerigi olusturma siireci yas grubu (yetiskin,
bebek, toodler, jr) ve cinsiyet kirtliminda 6zellesecegi i¢in veri hazirlama ve modelleme buna gore yapilmistir. Calismada,
biiyiik dil modellerine (LLM) girdi gondermek icin cesitli istem miihendisligi teknikleri incelendi. Ardindan hazirlanan
istemler API lizerinden GPT 4.0 tabanhi LLM'ye gonderilmis ve deneyler gerceklestirilmistir. Olusturulan 20 farkl
iiriinden olusan deney seti ve iiretilen {iriin icerik bilgileri alan uzmanlari tarafindan kontrol edilmis ve %90 basari elde
edilmistir. ilk sonuglar umut verici olmakla birlikte, farkh iiriin kategorileri ve diller arasinda 6lgeklenebilirligini
kesfetmek icin daha fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: Biiyiik dil modeli, Dogal dil isleme, Dinamik icerik tiretimi

GPT-Based Product Content Creation Use Case for E-Commerce

ABSTRACT

Boyner performs product-specific content creation manually for its e-commerce channel. It is a very laborious and time-
consuming process to create or to change the content of the products in every feature change. Despite spending so much
time, mistakes may still occur in some product content. In the study, the names of the products, category names, age
groups, brands, general product appearance information (pattern, collar, dress length, dress type, pattern, waist
information, pocket information, etc.) were collected and pre-processing studies were carried out on the data. Since the
product content creation process will be specialized in age group (adult, baby, toodler, jr) and gender breakdown, data
preparation and modelling were made accordingly. In the study, various prompt engineering techniques were examined
for sending inputs to large language models (LLMs). Then, the prepared prompts were sent to the GPT 4.0 based LLM via
API and experiments were carried out. The experiment set of 20 different products and the generated product content
information were checked by domain experts and 90% success was achieved. While the initial results are promising,
further research is needed to explore its scalability across different product categories and languages.

Keywords: Large Language Model, Natural language processing, Dynamic content generation
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Betonarme Kolonlarda Hasar Tespit Performansinin Sentetik Veriler ve Makine Ogrenmesi
Kullanilarak Degerlendirilmesi

Muhammed Serdar Avci®, Emre Ercan?®, Ayhan Nuhoglu¢, Bengi Arisoy?, Caglayan Hizal®, Mahmut
Pekedis?

aEge Universitesi, Miihendislik Fakiiltesi, insaat Miihendisligi Boliimii, izmir/Tiirkiye.
bEge Universitesi, Mithendislik Fakiiltesi, Makine Miithendisligi Béliimii, izmir/Tiirkiye.

*Sorumlu Yazar: muhammed.serdar.avci@ege.edu.tr
OZET

Betonarme kolonlar yangina karsi 6zellikle hassastir ve yangin hasari yapisal biitiinliigiinii 6nemli 6l¢iide tehlikeye
atabilir. Bu tir hasarlarin dogru bir sekilde degerlendirilmesi, giivenligin saglanmasi ve onarim kararlarinin
yonlendirilmesi i¢in kritik 6neme sahiptir. Ancak, hasarli kolonlardan yeterli veri toplamak pahali ve zaman alic1 olabilir.
Bu ¢alisma, bu zorlugun iistesinden gelmek icin Cekismeli Uretici Aglar (CUA'lar) kullanan yenilik¢i bir yaklasim
onermektedir. Calisma, sentetik hasarli kolon ivme verileri iireterek, sinirli gercek diinya veri setlerini genisletmeyi ve
hasar tespiti icin saglam makine 6grenimi modellerinin egitimini ve degerlendirmesini giiclendirmeyi amag¢lamaktadir.
Arastirma, GUA'larin bu hasarl sinyallerin karmasik istatistiksel 6zelliklerini yakalama yetisini arastirmaktadir. Bu
sentetik veri, gercek veri setine stratejik olarak farkli oranlarda entegre edilecek ve bu sayede ¢esitli makine 6grenimi
algoritmalarinin performansina (Evrisimli Sinir Aglar1 Networks (ESA'lar), XGBoost ve Destek Vektor Makineleri
(DVM'ler) dahil) etkisinin sistematik bir sekilde degerlendirilmesine olanak saglayacaktir. Birincil hedef, sentetik veri
biiylitmenin hasar tespit modellerinin dogrulugunu ve genellestirilebilirligini artirip artirmadigini degerlendirmektir.
Calisma, farkli algoritmalarin performansini bilyiitiilmiis veri setlerinde karsilastirarak, bu 6zel uygulama i¢in dogruluk,
yorumlanabilirlik ve hesaplama verimliligi gibi faktorleri géz dniinde bulundurarak en etkili yaklasimi belirlemeyi
amaclamaktadir. Bu calismamn bulgularinin, CUA'larin veri biiyiitme potansiyelini ve sentetik verilerin betonarme
kolonlarda hasar tespiti i¢cin makine 6grenimi modellerinin performansini artirma avantajlarini gostererek yapisal saghk
izleme alanina katkida bulunmasi beklenmektedir. Bu arastirma, daha verimli ve uygun maliyetli hasar
degerlendirmesini kolaylastirma vaadi tasimakta ve nihayetinde artirilmis yapisal giivenlik ve bilgili onarim kararlarina
katkida bulunmaktadir.

Anahtar Kelimeler: Yapisal saglik izleme, Cekismeli iiretici aglar, Siniflandirma algoritmalari, Sentetik veri iiretimi,
Yapisal hasar tespiti.

Evaluating Damage Detection Performance in Reinforced Concrete Columns Using Synthetic Data and
Machine Learning

ABSTRACT

Reinforced concrete (RC) columns are particularly vulnerable to fire damage, which can significantly compromise their
structural integrity. Accurate assessment of such damage is crucial for ensuring safety and guiding repair decisions.
However, collecting sufficient data from damaged columns can be expensive and time-consuming. This study proposes a
novel approach leveraging Generative Adversarial Networks (GANs) to tackle this challenge. By generating synthetic,
damaged column acceleration data, the study aims to augment limited real-world datasets and empower the training and
evaluation of robust machine learning models for damage detection. The research explores the feasibility of using GANs
to capture the complex statistical characteristics of these damaged signals. This synthetic data will be strategically
integrated into the real dataset at varying ratios, allowing for a systematic evaluation of its impact on the performance of
various machine learning algorithms, including Convolutional Neural Networks (CNNs), XGBoost, and Support Vector
Machines (SVMs). The primary objective is to assess whether synthetic data augmentation can enhance the accuracy and
generalizability of damage detection models. By comparing the performance of different algorithms on augmented
datasets, the study aims to identify the most effective approach for this specific application, considering factors like
accuracy, interpretability, and computational efficiency.

Keywords: Structural health monitoring, Generative adversarial networks, Classification algorithms, Synthetic data
generation, Structural damage detection
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Prefabrik Bir Sanayi Yapisinin Deprem Etkisindeki Performansi ve lyilestirme Onerileri

Eytip Emre Oztiirk®, Giiray Arslan®

aY1ldiz Teknik Universitesi, Insaat Fakiiltesi, Insaat Mithendisligi Béliimii, istanbul/Tiirkiye.
bY1ldiz Teknik Universitesi, ingaat Fakiiltesi, insaat Miihendisligi Boliimii, istanbul /Tiirkiye.

*Sorumlu Yazar: eyup.ozturk@std.yildiz.edu.tr

OZET

Tiirkiye’deki sanayi iiretiminin buyiik bir bolimii, deprem tehlikesinin yogun oldugu boélgelerde bulunmaktadir. Son
yillarda sanayilesmenin artisi ile sanayi yapilarinin yapim siirecinde 6ntiretimli (prefabrik) betonarme yapi1 elemanlari
yaygin olarak kullanilmaktadir. Prefabrik yapilarin yaygin kullanimindaki artis ile deprem etkisine maruz kalmasinda da
artis goriilmektedir. 6 Subat 2023 tarihli depremlerden etkilenen bélgede bulunan betonarme prefabrik yapilarin biyiik
cogunlugu tek katl, cok aciklikli ve ¢ati kotunda pim baglantilidir. Kolonlar, ankastre olan alt kotlarinda yerinde d6kme
betonarme soket tekil temellere oturtulmaktadir. Kolon tist ucunda bulunan kisa konsoldan ¢ikan pimlere, dolu gévdeli
egik cati Kkirisleri veya Kkirisler oturtulmakta ve Kkiriste birakilan silindirik pim boglugunun etrafi harg ile
doldurulmaktadir. Bu calismada, deprem boélgesindeki prefabrik yapiy1r temsil edebilecek boyutlarda oniiretimli
betonarme bir endiistri yapisi Ls-Dyna sonlu elemanlar programinda modellenmis, Kahramanmaras deprem kayitlari
altinda analiz edilmistir. Go¢me moduna gecen yapida géocme mekanizmasi incelenmis ve olusan i¢ kuvvetler
belirlenmistir. Celik plakalar ve ankrajlar vasitasiyla, yiik aktarma mekanizmasina gore giiglendirilen asik-makas ve
kolon-makas tipik baglantilari igin lokal olarak Ls-Dyna programinda iki farkli kati model olusturulmustur. Deprem ivme
kayitlarindan elde edilen i¢ kuvvetler Ls-Dyna modellerine etkitilerek analizler tamamlanmistir. Yapilan analizler
sonucunda ¢elik giiclendirme elemanlarinda belirli seviyelerde deformasyonlarin olustugu, buna karsin yapisal
elemanlarda herhangi bir kapasite kayb1 yasanmadan deprem etkilerinin séniimlenebildigi goriilmiistiir.

Anahtar Kelimeler: Gii¢clendirme, Ls-Dyna, Prefabrik

Performance of a Prefabricated Industrial Building Under Earthquake Effects and Suggestions
for Improvement

ABSTRACT

A large part of the industrial production in Turkey is located in earthquake intense regions. On February 6, 2023, the
majority of the prefabricated structures in the region affected by the earthquakes were single storey, multi-span and pin
connected at the roof level. Columns are placed in single foundation sockets at their lower ends. Roof beams and trusses
are placed on the cantilevers at the upper end of the column through the gap left in the beam and the gap is filled with
mortar. In this study, a prefabricated reinforced concrete industrial structure is modeled in Ls-Dyna finite element
program and analyzed under Kahramanmaras earthquake records. The collapse mechanism of the collapsed structure
was investigated and the internal forces were determined. Two different solid models were created locally in Ls-Dyna
for the typical connections of purlin-truss and column-truss connections, which were retrofitted according to the load
transfer mechanism with steel plates and anchors. The internal forces were applied to Ls-Dyna models and the analyses
were completed. As a result, it was observed that certain levels of deformations occurred in the steel retrofit elements,
but the earthquake effects could be damped without any capacity loss in the structural elements.

Keywords: Retrofit, Ls-Dyna, Prefabricated
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Farkli Cekme Test Numune Boyutlarinin Cekme Test Sonuclarina Etkisinin Incelenmesi
Berkay Oral®, Fulya Eyginb

aDoktas Dokiimciiliik Ticaret ve Sanayi A.S, Manisa, Tiirkiye.
bDoktas Dokiimciiliik Ticaret ve Sanayi A.S, Manisa, Tiirkiye.
*Sorumlu Yazar: berkay.oral@doktas.com

OZET

Cekme testi ile numuneler iizerinden nihai iiriinlerin malzeme karakteristiklerine ve iiretim kalitesine bagh olarak
malzemenin ¢ekme mukavemeti, akma mukavemeti ve % uzama degerleri tespit edilmektedir. Cekme testleri birgok
farklh sekilde ve 6l¢iide numune boyutlari ile yapilabilmektedir. Déktas Dokiimciiliik Jant tesisinde aliiminyum doékiim
alasimlari DIN 50125:2009 standardina uygun olarak form A 6x30, 6mm=Do (numune ¢ap1), 30mm=Lo (numune ilk
boyu) ¢cekme numuneleri hazirlanmaktadir. Miisteri istek ve gerekliligine bagli olarak form A 5x25 o6l¢iilerindeki
numunelerin cekme mukavemeti, akma mukavemeti ve % uzama degerlerine etkisinin form A 6x30’a gore degisiminin
incelenmesi amaglanmistir.

Bu ¢alismada AlSi7Mg0,3 1s1l islemli aliminyum dékiim alasimi kullanilmis olup ayni dokim ve 1s1l islem sartlarindaki
dokiim partisi numuneleri kullanilip ¢ekme testi yapilmistir. Do=6mm numunelerin Rm ,Rp0,2 , %e degisimi, Do=5mm
numunelerin Rm, Rp0,2, % e degisimi, Lo=25mm numunelerin Rm, Rp0,2 ,%e degisimi, Lo=30mm numunelerin Rm,
Rp0,2, %e degisimi, cekme test sonuglari, Minitab yazilimi kullanilarak ANOVA hipotez test yapilarak istatistiksel analiz
edilip anlamlili§1 dogrulanmis, normal dagilim gosterdigi goriilmiis ve yorumlanmistir.

Sonug olarak form A 5x25 6l¢lilerindeki numunelerin cekme mukavemetlerine etki edip, akma mukavemetlerine etki
etmedigi ve Form A 6x30’a gore % uzama degerleri daha yiiksek oldugu tespit edilmistir. Bu sayede elde edilen verilerin
ve sonuglarin giivenilirligi ve verimliligi arttirllmistir.

Anahtar Kelimeler: Akma mukavemeti, AlSi7Mg0,3, Cekme mukavemeti, Cekme testi, Uzama miktar1

The Investigation of the Effect of Different Tensile Test Specimen Sizes on Tensile Test Results

ABSTRACT

With tensile test, tensile strength, yield strength and %elongation of material are determined on samples, depending on
material characteristics and production quality of final products. Tensile tests can be performed in many different shapes
and sizes of sample sizes. Doktas Dokiimciiliik Wheel facility aluminum tensile test samples are prepared in accordance
with DIN 50125:2009 standard in Form A6x30, 6mm=Do (diameter), 30mm=Lo (initial length). Depending on customer
requirements, it was aimed to examine effect of the samples in form A5x25 on the tensile strength,yield strength and
%elongation compared to form A6x30.

In this study, AlSi7Mg0,3 heat treated aluminum casting alloy was used and tensile tests were performed using castin
batch samples which are in the same casting and heat treatment conditions. Rm, Rp0,2, %e change of Do=6mm and
Do=5mm samples, Lo=25mm and Lo=30mm samples, tensile test results were statistically analyzed by Minitab software
with ANOVA hypothesis test, confirmation of significance, show normal distribution and was interpreted.

As aresult of the study, it was determined that Form A5x25 sizes affected the tensile strength , but not the yield strength
and the % elongation were higher than Form A6x30. In this way, obtained data and results reliability and efficiency were
increased.

Keywords: AlSi7Mg0.3, Elongation, Tensile strength, Tensile test, Yield strength
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Farkl Tutkallarla Lamine Edilmis Ahsap Malzemelerin Yapisma ve Basing Direnci Uzerine
Seliiloz Nanopartikiiliiniin Etkisi

Hiiseyin Pelit®”, Mustafa Korkmaz®

aDiizce Universitesi, Orman Fakiiltesi, Agac Isleri Endiistri Mithendisligi Béliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: mustafakorkmaz@duzce.edu.tr

OZET

Bu ¢alismada, seliiloz nanopartikiilii eklenmis farkl tutkallar ile iiretilen lamine ahsap malzemelerin yapisma direnci ve
liflere paralel basing direnci 6zellikleri belirlenmistir. Kavak (Populus nigra) ve kayin (Fagus sylvatica) odunlarindan
hazirlanan papel kaplamalar %1 ve %2 nano seliiloz katkili polivinil asetat (PVAc), lire formaldehit (UF) ve epoksi (EPX)
tutkallar1 kullanilarak preslenmis ve lamine ahsap malzemeler iiretilmistir. Elde edilen sonuglara gére, hem katkisiz
(kontrol) hem de nanoseliiloz katkili tutkallarla lamine edilmis kavak ve kayin érneklerde yapisma ve basing direnci
degerleri EPX tutkalinda daha yliksek belirlenmis ve bunu UF tutkali izlemistir. En diisiik direng degerleri ise PVAc
tutkalinda elde edilmistir. Nanoseliiloz katkisi, lamine érneklerin direng ézelliklerini arttirmistir. Ozellikle PVAc tutkal:
ile lamine edilmis kayin 6rneklerde bu durum daha belirgindir. Ayrica, nanoseliiloz miktarindaki artis, lamine 6rneklerin
direnc degerleri (6zellikle yapisma direnci) tizerinde genel olarak olumlu bir etki saglamistir. Katkisiz tutkallarla lamine
edilmis drneklere gore, seliilloz nanopartikiilii katkili tutkallarla lamine edilmis 6rneklerin yapisma ve basing direnci
degerleri sirasi ile %27 ve %11’e kadar artis gostermistir. Sonug olarak, tutkallarin 6zelliklerini iyilestirmek i¢in seliiloz
nanopartikiiliiniin katki maddesi olarak kullanilmasi énerilebilir.

Anahtar Kelimeler: Ahsap, Laminasyon, Nanoseliiloz, Tutkal.

Effect of Cellulose Nanoparticles on Bonding and Compressive Strength of Wood Materials
Laminated with Different Adhesives

ABSTRACT

In this study, the bonding strength and compressive strength parallel to the fibers of laminated wood materials produced
with different cellulose nanoparticle-added adhesives were determined. The papel veneers prepared from poplar
(Populus nigra) and beech (Fagus sylvatica) woods were pressed using polyvinyl acetate (PVAc), urea formaldehyde (UF)
and epoxy (EPX) adhesives with 1% and 2% nanocellulose additives and laminated wood materials were produced.
According to the results obtained, bonding and compressive strength values of poplar and beech samples laminated with
both non-additive (control) and nanocellulose-added adhesives were higher for EPX adhesive, followed by UF adhesive.
The lowest strength values were obtained in PVAc adhesive. Nanocellulose additive increased the strength properties of
the laminated samples. This was especially evident in beech samples laminated with PVAc adhesive. Furthermore, the
increase in the amount of nanocellulose had a generally positive effect on the strength values (especially adhesion
strength) of the laminated samples. Compared to the samples laminated with adhesives without additives. the bonding
and compressive strength values of the samples laminated with cellulose nanoparticle-added adhesives increased by up
to 27% and 11%, respectively. As a result, it can be recommended to use cellulose nanoparticle as an additive to improve
the properties of adhesives.

Keywords: Wood, Lamination, Nanocellulose, Adhesive.

78


mailto:mustafakorkmaz@duzce.edu.tr

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Plantar Basing¢ Dagiliminin Olgiimii: Akillh Tabanhk
Fatih Mert Celebia* Sabri Uzuner®, Engin Nas¢
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OZET

Ayak ve dizde olusan bazi ortopedik rahatsizliklar plantar basinca etki etmektedir. Plantar basincin dogru bir sekilde
olciilebilmesi i¢cin ayak tabaninin giinliik aktiviteler sirasinda girdigi farkli sekiller baz alinmalidir. Bu sebeple ayakkab1
ici plantar basing 6l¢iim sistemleri gelistirilmistir. Gelistirilen bu sistemler 3-10 noktadan basing 6l¢iimii yapmakta ve bu
sebeple alinan sonuclarin ¢oziiniirliigii diisitk olmaktadir. Bu ¢calismada, uzman kontrolii gerektirmeyen ve ayakkabi ici
sistem olarak kullanilabilecek bir akilli tabanlik gelistirilmistir. Tasarlanan tabanlik, 421 noktadan yiiksek ¢oziintrlikli
basing 6l¢iimii saglamaktadir. Gelistirilen sistem literatiirdeki benzer ¢alismalarla ¢oziiniirlik, 6l¢iim hizi ve maliyet
parametreleri bazinda karsilastirildiginda avantajl bir durumda oldugu goriilmektedir. Bu ¢alisma, ayakkabi i¢i plantar
basing 6l¢iimii alaninda yiiksek ¢6ziiniirliiklii bir ¢6ziim sunar ve biyomedikal arastirmalar icin 6nemli bir kaynak olarak
onerilebilir.

Anahtar Kelimeler: Ayak ici sistem, Deformite, Plantar basing, Tabanlik, Velostat.

Measurement of Plantar Pressure Distribution: Smart Insoles

ABSTRACT

Some orthopaedic conditions of the foot and knee affect plantar pressure. In order to accurately measure plantar
pressure, it should be based on the different shapes that the sole of the foot takes during daily activities. For this reason,
in-shoe plantar pressure measurement systems have been developed. These systems measure pressure from 3-10 points
and therefore the resolution of the results is low. This study has developed an intelligent insole that does not require
expert control and can be used as an in-shoe system. The developed insole provides high resolution pressure
measurement from 421 points. When compared with similar studies in the literature on the basis of resolution,
measurement speed and cost parameters, the developed system is found to be in an advantageous position. This study
provides a high resolution solution in the field of in-shoe plantar pressure measurement and can be recommended as an
important resource for biomedical research.

Keywords: Deformity, In shoe system, Insoles, Plantar pressure, Velostat.
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Parkinson Hastalig1 El Titremesi Analizi
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OZET

Parkinson Hastaligi (PH), motor ve non-motor belirtilerle ortaya ¢ikan ve yaygin olarak goriilmekte olan nérodejeneratif
bir hastaliktir. Bu ¢alismada, hastanin ¢izmesi istenilen sekillerdeki bozukluklarin degerlendirilmesiyle Parkinson
hastalarindaki el titreme analizi gergeklestirilmesi hedeflenmistir. Yapilan calisma kapsaminda hastalarin ve doktorlarin
kullanimina uygun bir yazilim gelistirilmistir. Yazilimda, hastanin el titremesini takip edebilmek i¢in sekiller
gosterilmekte ve hastanin bu cizimleri yapmasi istenilmektedir. Cizim yapilacak sekiller, 3 farkl zorluk seviyesinde
toplamda 8 farkli geometrik sekilden olusmaktadir. Yazilima hasta kendi bilgileriyle giris yaptiginda ilgili sekli secip ¢izim
islemini gerceklestirdikten sonra “Cizimi Kaydet” butonuna tiklayarak ¢izim degerleri ve ¢izim ekran gériintiisii bulut
ortaminda bulunan veri tabanina kaydedilir. Doktorlar da kendi bilgileriyle sisteme giris yaptiklarinda kendisine ait
kayith hastalarin kisisel bilgilerini, ¢izim bilgilerini, ¢izmesi istenilen sekil ile hastanin ¢izdigi sekil karsilastirildiginda
ortaya ¢ikan dogru ¢izim oranlarini ve yaptigi ¢cizimin ekran goriintiisiinii gérebilmektedir. Hastanin ge¢mis kayitlarini
kendi icinde karsilastirmali olarak degerlendirebilmektedir. Sunulan bu ¢alisma dahilinde hem hastanin el titremesi
rahatsizliginin ilerleme ya da gerilemesi takip edilebilmekte hem de dijital ortamda hastalarla ilgili bir veri toplama
altyapis1 kurulmaktadur. ilerleyen calismalarda, bu verilerin gesitli yapay zeka yontemleriyle analizi hedeflenmektedir.

Anahtar Kelimeler: Parkinson hastaligi, Parkinson el titreme analizi, Parkinson izleme, Parkinson izleme yazilimi

Parkinson’s Disease Hand Tremor Analysis

ABSTRACT

Parkinson's Disease (PD) is a common neurodegenerative disease that presents with motor and non-motor symptoms.
In this study, it was aimed to analyze hand tremors in Parkinson's patients by evaluating the disorders in the shapes that
the patient was asked to draw. Within the scope of the study, a software to be used by patients and doctors was developed.
In the software, figures to monitor the patient's hand tremors are shown and the patient is asked to make these drawings.
The shapes to be drawn consist of a total of 8 different geometric shapes in 3 different difficulty levels. After logging on
to the system, the patient selects the relevant shape and performs the drawing. When "Save Drawing" button is clicked,
the drawing values and drawing screenshot are saved to the database in the cloud. When doctors log in to the system,
they can see the personal information of their registered patients, their drawing information, the correct drawing ratios
of the shape that patients are asked to draw, and the screenshot of the drawing they made. Patients past records or
drawings can be evaluated comparatively. Within the scope of this study, the progress or regression of the patient's hand
tremor disorder can be monitored and a data collection infrastructure about the patients is established in the digital
environment. In future studies, it is aimed to analyze this data with artificial intelligence methods.

Keywords: Parkinson's disease, Parkinson's hand tremor analysis, Parkinson's monitoring, Parkinson's monitoring
software
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The effect of Centrifuged Hot-Dip Galvanisation (SHDG) Process on the corrosion on nuts
Husnu Gerengi®’, Muhammed Marasli?, Mesut Yildiz% Kader Coskun®, Yusuf Guner<, Beyza Astkoglu®

aCorrosion Research Laboratory, Department of Mechanical Engineering, Faculty of Engineering, Duzce University, 81620 Duzce, Turkey.
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cStandard Profile Corporation, Research and Development Center, Duzce, Turkey.

* Corresponding Author: beyzasikoglu@gmail.com
ABSTRACT

The bolted fasteners, widely used in various industries, are the fundamental structural components most commonly used
in the assembly of steel structures. Bolted fasteners offer advantages such as versatility, reliability, minimal maintenance
and inspection costs, easy and fast assembly, and good strength under variable loads. However, fastener failures occur
due to complex loading conditions, hydrogen embrittlement during fabrication or service, fatigue failures due to
alternative stress, and combined effects of corrosion and stress. Therefore, the study of fastener failure is critical for
safety in both every day and industrial applications. Zinc plating has long been a preferred method of protecting fasteners
from corrosive environments. One of the most commonly used methods for coating fasteners today is the centrifugal hot
dip galvanising (SHDG) process. SHDG is suitable for outdoor applications on small metal parts (bolts, nuts, washers) that
cannot be hot dip galvanised. Centrifugation removes all excess zinc from the threads of bolts. Oversized nuts fit perfectly
on very small parts. In this study, nut samples coated with SHDG were exposed to corrosion in a corrosive environment
according to ASTM B117 standards. At the end of thirteen (13) days, the outer surface of the nut attached to the screw
was cut and the screw steps were examined using scanning electron microscopy (SEM) and energy dispersive X-ray
spectrometry (EDS). The results show that the zinc coating on the surface produced by the SHDG process is effective in
protecting the metal nuts against corrosion. The zinc patina begins its development with exposure to oxygen in the
atmosphere, forming a layer of zinc oxide on the surface. Moisture from rain or humid air reacts with the zinc oxide to
form zinc hydroxide which then reacts with carbon dioxide present in the air to form the tightly adherent, insoluble zinc
patina.

Keywords: Corrosion, Nut, Centrifugal hot dip galvanising
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Frekans Tabanh Operasyonel Modal Analizde Ol¢iim Belirsizlikleri
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*Sorumlu Yazar: bernakayagul@gmail.com
OZET

Bu ¢alisma kapsaminda, frekans tabanli operasyonel modal analiz (OMA) uygulamalar i¢in, tanilamasi yapilan modal
parametrelerin 6l¢ciim hatalar1 ve model varsayimlarina karsi hassasiyeti incelenmektedir. Bu kapsamda, 6zellikle
modelleme hatalarinin kullanilan modal tanilama teknigiyle direkt olarak baglantili oldugu ve bu nedenle bu tiir hatalar
nedeniyle olusan belirsizliklerin her bir OMA uygulamasi i¢in ayrica irdelenmesi gerektigi ortaya ¢ikmaktadir. Bu
baglamda, sunulan ¢alismada, Frekans Tabanli Ayristirma Teknigi ile elde edilen modal parametrelerin belirsizlik tayini
yapilmaktadir. Bu amacla, mod sekillerinin tanilama hassasiyeti birinci mertebe pertiirbasyon teorisi kullanilarak elde
edilmektedir. Frekans ve modal séniim oranina ait tanilama belirsizlikleri ise Frekans Tabanli ve Uzaysal Ayristirma
Teknigi’nde kullanilan 6l¢iim hatasi lizerinden tahmin edilmektedir. Onerilen yéntemin gercek 6l¢iim verileriyle
dogrulanabilmesi icin, literatiirde siklikla bagvurulan bir yapi olan Z24 Kopriisiine ait ortamsal titresim verileri
kullanilmaktadir. Buna gore, ¢oklu 6l¢iim gruplar ile elde edilen képrii 6l¢iimleri tanilama sonrasinda birlestirilerek
kopriiniin global modal parametreleri elde edilmektedir. Ayrica, her bir 6l¢iim grubunda elde edilen modal
parametrelere ait tahmin belirsizliklerinin global modal parametrelere olan etkisi degerlendirilmektedir.

Anahtar Kelimeler: FDD, Modal tanilama, Ol¢iim hatasi, Belirsizlik tayini

Measurement Uncertainties in Frequency Domain Operational Modal Analysis

ABSTRACT

In this study, the sensitivity of identified modal parameters to measurement errors and model assumptions is
investigated for frequency-based operational modal analysis (OMA) applications. In this context, it becomes clear that
modeling errors are directly related to the modal diagnostic technique used and therefore the uncertainties caused by
such errors should be examined separately for each OMA application. In this context, in the presented study, the
uncertainty of the modal parameters obtained with the Frequency Based Decomposition Technique is determined. For
this purpose, the identification sensitivity of mode shapes is achieved by using the first-order perturbation theory.
Identification uncertainties for frequencies and modal damping ratios are estimated based on the measurement error
that is assumed in the Frequency Based and Spatial Decomposition Technique. In order to verify the proposed method
with real measurement data, ambient vibration data of the Z24 Bridge, a widely referred structure in the literature, is
used. Accordingly, bridge measurements obtained with multiple measurement groups are assembled after identification
to obtain the global modal parameters of the bridge. In addition, the effect of the estimation uncertainties of the modal
parameters obtained in each measurement group on the global modal parameters is evaluated.

Keywords: FDD, Modal identification, Measurement error, Uncertainty quantification
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Cift Beslemeli Asenkron Generatorlii Riizgar Tiirbinlerinin Aralik Degerli Tip-2 Bulanik PID
Yéntemi ile MGNI Denetimi
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*Sorumlu Yazar: fuatkilic@balikesir.edu.tr

OZET

Bu ¢alismada, sebekeye dogrudan bagh degisken hizli cift beslemeli asenkron generatérli (CBAG) riizgar tirbinlerine
uygulanmak iizere aralik degerli tip-2 bulanik PID (ADT2-BPID) maksimum gii¢ noktas: izleme (MGNI) denetleyicisi
tasarlanmistir. CBAG altyapili riizgar tiirbinleri, sabit frekansta degisken hizl riizgar enerji doniisiim sistemleri (REDS)
olarak calisir. Simdiye kadar bulanik mantik denetleyicileri diinya ¢apinda bir¢ok alandaki sistemlerde biiytik bir basari
ile uygulanmistir. Kullanilan bulanik mantik sistemleri biiyiik ¢ogunlukla tip-1 bulanik mantik sistemleri olmasina
ragmen aralik degerli tip-2 bulanik PID denetleyicilerinin, bozucu etkiler ve belirsizliklerle daha iyi basa ¢ikabildikleri ve
salinimlari ortadan kaldirabildikleri i¢cin daha saglam olduklari bilinmektedir. Bu arastirmada, riizgar hizinin degisimine
gore maksimum gii¢c noktasi degisimi ve REDS sistemindeki meydana gelebilecek parametre degisimleri durumunda
daha iyi denetim cevabi liretmesi beklenen aralik degerli tip-2 bulanik PID algoritmasi 6nerilmistir. Bu calismadan elde
edilen sonuglar, MGNI denetleyicisinin en uygun kanat ucu hiz oranina yakinsamasi ve riizgrdan elde edilebilecek
maksimum gii¢ sabitine ulasmasi1 bakimindan degerlendirilmistir. Bu degerlendirme sonucunda benzetim grafiklerinden
MGNI denetleyicisinin, geleneksel PI/PID tabanli MGNI yéntemlerine nazaran daha iistiin bir performans sergiledigi
goriilmektedir.

Anahtar Kelimeler: Riizgar enerjisi, CBAG, MGNI, Bulanik mantik, ADT2-BPID

MPPT Control of Wind Turbines with Doubly Fed Induction Generators by Interval Type-2
Fuzzy PID Method

ABSTRACT

In this study, interval type-2 fuzzy PID (IT2-FPID) maximum power point tracking (MPPT) controller is designed to be
applied to grid-connected variable-speed doubly-fed induction generator (DFIG) wind turbines. Wind turbines based on
DFIGs operate as variable speed wind energy conversion systems (WECS) at fixed frequency. So far, fuzzy logic
controllers have been applied with great success to systems in many fields worldwide. Although the fuzzy logic systems
used are mostly type-1 fuzzy logic systems, IT2-FPID controllers are known to be more robust since they can better cope
with disturbances and uncertainties and eliminate oscillations. In this research, IT2-FPID algorithm is proposed, which
is expected to produce better control response in case of maximum power point change according to the change of wind
speed and parameter changes that may occur in the WECS system. The results obtained in this study are evaluated in
terms of convergence of MPPT controller to the optimal blade tip speed ratio and achieving the maximum power constant
that can be obtained from the wind. As a result of this evaluation, it is shown from the simulation graphs that MPPT
controller exhibits a superior performance compared to the conventional PI/PID based MPPT methods.

Keywords: Wind energy, DFIG, MPPT, Fuzzy logic, IT2-FPID
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OZET

Diinya’da yasamin stirdiiriilebilmesi i¢in gerekli olan gida, barinma, ulasim gibi en énemli ihtiyaclarin karsilanmasinda
elektrik enerjisi 6nemli yer tutmaktadir. Elektrik enerjisi iiretilmesinde fosil kaynaklar basta olmak {izere, yenilenebilir
enerji kaynaklar1 kullanimi da artmaktadir. Yillar igerisinde zamanla azalan fosil enerji kaynaklarinin yerine alternatif
enerji kaynaklarinin arastirilmasi ve bu kaynaklardan elektrik enerjisi tliretebilme calismalar1 6nem kazanmustir.
Ozellikle Giines enerjisinden yararlanilarak elektrik enerjisi iiretilmesi son yillarda gelismis ve yayginlasmistir. Bu
arastirmada, Istanbul Biiyiikcekmece’deki 25MW kurulu giicii olan isletmeye 11,425 MW Giines Enerji Santrali
kurulumunun fizibilite raporu hazirlanmis, yapilacak hesaplamalar adim adim gosterilmis, panel verimi, dizi sayisi
hesaplamalari, bara ve termik salter secimi i¢cin hesaplamalar, DC ve AC kablo hesaplamalar1 anlatilmistir. Sonug olarak
yapilan 6l¢iimlerde 1 saat 7 dakika siire icerisinde glines panellerinden iiretilen gii¢ degeri 4.338 kW olmaktadir.

Anahtar Kelimeler: Giines enerji santrali, Glines paneli, Hesaplamalar

Solar Power Plant Installation Analyses in the Sector
ABSTRACT

Electric energy has an important place in meeting the most important needs such as food, shelter and transportation,
which are necessary for the sustainability of life in the World. The use of renewable energy sources, especially fossil
resources, in the production of electrical energy is also increasing. Over the years, the search for alternative energy
sources instead of fossil energy sources that have decreased over time and the efforts to produce electrical energy from
these sources have gained importance. Especially the generation of electrical energy by utilizing solar energy has
developed and become widespread in recent years. In this study, the feasibility report for the installation of an 11,425
MW Solar Power Plant with an installed capacity of 25 MW in Istanbul Biiylikcekmece was prepared, the calculations to
be made were shown step by step, panel efficiency, array number calculations, calculations for busbar and thermal switch
selection, DC and AC cable calculations were explained. As a result, the power generated from solar panels in 1 hour and
7 minutes is 4.338 kW.

Keywords: Solar power plant, Solar panel, Calculations
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Valf Grubu Cap Boslugunun Dizel Enjektér Fonksiyonlarina Etkisi
Gokhan Sentiirk®”, Firat Isikhe, Ali Stirmen®

aBursa Uludag Universitesi, Miihendislik Fakiiltesi, Otomotiv Mithendisligi Béliimii, Bursa/Tiirkiye.
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OZET

Dizel enjektor icindeki valf grubu enjektoriin hidrolik i¢ basing dengesinin (HIBD) degisiminde énemli rol oynamaktadir.
HIBD degisimi de enjektor geri tahliye ve pliskiirtme miktari gibi kritik fonkisyonlara etki etmektedir. Valf grubu; i¢ ice
gecen valf, armatiir ve armatiir piminden olusmaktadir. Bu ¢alismada valf grubunu olusturan parcalarin birbirleri
arasindaki cap bosluklarinin enjektor fonksiyonlarina etkisi detayli olarak incelenmistir. Bu amagla Bosch marka 49 adet
common-rail enjektoérii yedi farkli grupta iretilmistir. Enjektor altparcalari hassas o6l¢iim cihazlarinda 6lg¢iilmiis,
enjektorlerin montaj1 ve testleri ise kalibrasyonu yapilmis istasyonlarda tamamlanmistir. Fonksiyon dl¢timleri farkl
calisma basinglarinda tekrarlanmistir. Ayrica valf grubu pargalarinin davranisini simiile etmek i¢cin Ansys programi
kullanilmis ve bulgular fiziksel 6l¢iim sonuglariyla kiyaslanmistir. Son olarak Phyton programinda tiim girdi ve ¢iktilarin
etkisinin goriilebilecegi bir korelasyon matrisi olusturulmustur. Calismadaki bulgulara gére armatiir ile armatiir pimi
arasindaki cap boslugunun etkisi valf ile armatiir arasindaki ¢ap boslugunun etkisinden daha fazladir. Basing arttikca
piskiirtme miktar1 artmaktadir. Diger yandan minimum basing noktasinda, farkli ¢ap gruplarinin piiskiirtme miktarlari
arasinda kritik bir fark yoktur. Armatiir-pim ve valf-armatiir arasindaki ¢ap bosluklari minimum oldugu gruplar
icerisinde geri tahliye miktar1 benzerdir. Ayrica armatiir agilma zamani maksimum ve minimum basin¢ noktalarinda
benzer davranis gostermektedir.

Anahtar Kelimeler: Armatiir, Armatiir pimi, Dizel enjektor, Valf

Effects of the valve group diameter gap on diesel injector functions

ABSTRACT

The valve group inside of the diesel injector plays an important role on hydraulic internal pressure balance (HIPB) of the
injector. HIPB also affects mainly injector discharge and spray amount. The valve group consists of valve, armature and
armature pin. In this study, the effect of the diameter gaps between the parts of the valve group was examined in terms
of injector functions. For this purpose, 49 Bosch brand common-rail injectors were produced in seven different groups.
Subparts were measured on precision measuring devices, assembled and tested in calibrated stations. Functional
measurements were repeated at different operating pressures. Ansys program was used to simulate the behavior of valve
group parts. Finally, a correlation matrix was created in the Python program. The effect of the diameter gap between the
armature and the armature pin is greater than the valve and the armature. As the pressure increases, the spray amount
increases. On the other hand, there is no critical difference between the spray amounts of different diameter groups at
the minimum pressure point. The amount of back flow is similar in groups where the diameter gaps are minimum. The
armature opening time shows similar behavior at maximum and minimum pressure points.

Keywords: Armature, Armature pin, Diesel injector, Valve
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Yere Niifuz Eden Radar Sisteminin Elektromanyetik Modellemesi ve Toprak Ozelliklerine Bagh
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OZET

Yere Niifuz Eden Radar (YNER); yer altinda bulunan patlayicilarin tespit edilmesi, adli amagh arastirmalarin yapilmasi,
yol durumlarinin gézlemlenmesi gibi alanlarda kullanilan, elektromanyetik dalgalarin yiizey altina niifuz edip yansimasi
ilkesine dayanan, askeri ve sivil amagl kullanimi olan bir goriintiilleme yontemidir. Tasarimin dogrulanmasi ve radarin
tiretilmeden 6nce basariminin kestirilmesinde, elektromanyetik modellemelerin ve benzetimlerin dnemi buytiktiir. Bu
calismada; Cok Girisli Cok Cikish (Multiple Input Multiple Output — MIMO) anten dizisi iceren YNER tasarimi yapilmis,
toprak altina gémiilii olan anti personel (AP) ve anti tank (AT) patlayicilarinin tespit edilmesi kapsaminda benzetimler
yapilmistir. Radar biriminin ilerleme dogrultusunda tarama yapmasi saglanmis ve ilerleme, yanca ve derinlik yoniinde
iic boyutlu veri olusturulmustur. Toprak sinifi tinli ve Killi olan iki farkli toprak incelenmis, topraklarin biinye ve nem
oranlar1 yari-deneysel toprak modelinde kullanilarak topraklarin elektriksel 6zellikleri ¢ikartilmistir. Benzetim ortami
olarak CST Studio Suite programi kullanilmis olup buradan toplanan veriler, MATLAB ortamina girdi olarak verilerek
sinyal isleme asamalarinda kullanilmis ve hedef tespit basarimlari incelenmistir.

Anahtar Kelimeler: CST studio suite, MIMO anten dizisi, Yere niifuz eden radar, Toprak modellemesi, U(; boyutlu
goriintiilleme

Electromagnetic Modeling of the Ground-Penetrating Radar System and Investigation of Its
Performance Based on Soil Properties

ABSTRACT

Ground-Penetrating Radar (GPR) is an imaging method with both military and civilian applications, based on the
principle of electromagnetic waves penetrating and reflecting beneath the surface. It is used in various fields such as the
detection of buried explosives, forensic investigations, and monitoring road conditions. The importance of
electromagnetic modeling and simulations are significant for verifying the design and predicting the performance of the
radar before its production. In this study, GPR, which includes a Multiple Input Multiple Output (MIMO) antenna array,
was designed and simulations were made within the scope of detecting anti-personnel (AP) and anti-tank (AT) explosives
buried underground. The radar unit was configured to scan along the direction of survey, and three-dimensional data
was obtained in the direction of along-track, cross-track and depth. Two different soils, one clayey and the other loamy,
were examined and the electrical properties of the soils were determined using a semi-empricial soil model based on the
compositions and moisture contents of the soils. The CST Studio Suite was utilized as the simulation environment, and
the collected data was given as input to the MATLAB to be used in the signal processing stages, and target detection
performances were examined according to the results.

Keywords: CST studio suite, Ground penetrating radar, MIMO antenna array, Soil modelling, Three-dimensional imaging
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OZET

Giiglii bir Deniz Kuvveti olusturmak, karsilasilan tiim gérevleri basariyla gerceklestirmekle miimkiindiir. Ulkelerin Deniz
Kuvvetleri; mevcut kaynaklarin kisitli olmasi, planli onarim faaliyetleri ve talep edilen gérevlerin yogunlugu gibi bir dizi
zorlukla kars1 karsiyadir. Ayrica, y1l icerisinde ortaya ¢ikan goérevlerin amacina gore ihtiya¢ duyulan savas gemisi sayisi
ve gemi tipi degiskenlik gosterebilmektedir. Bu zorluklar1 asabilmek i¢in, Deniz Kuvvetlerinin filolarinda bulunan savas
gemileri ile talep edilen gorevler arasinda dengeli ve etkili bir iliski kurmak gereklidir. Bu noktada basarili bir filo
planlamas1 yapabilmek igin her goérevin zamaninda ve eksiksiz bir sekilde gerceklestirilmesi gerekmektedir. Ayni
zamanda planlama yapilirken atamalarin maliyete etkisi, gemiler arasi is ylikii dengesi ve gemi personelinin sosyal
ihtiyaclar1 g6z ardi edilmemelidir. Bu asamada, karar verilmesi gereken temel konu, tiim gorevleri karsilayacak gemi
sayisinin belirlenmesi ve gérevlendirilen gemiler arasinda is yiikii en fazla olan geminin is yiikiiniin en aza indirilmesidir.
Bu calisma, bir lilkenin Deniz Kuvvetleri tarafindan, yil i¢cinde planlanan goérevlere mevcut kaynaklarin atanmasi
problemine odaklanmaktadir. Problem, karma tamsayili olarak modellenmis ve CPLEX ¢6ziim aract kullanilarak
optimum atama sonuglari elde edilmistir.

Anahtar Kelimeler: Filo Atama Problemi (FAP), Gorev atama, Karma tamsayili programlama, Savas gemisi

Warship Fleet Assignment Optimization

ABSTRACT

Creating a strong Naval Force is possible by successfully accomplishing all encountered tasks. Naval Forces of countries
face a series of challenges such as limited available resources, planned maintenance activities, and the intensity of
requested tasks. Additionally, the number and type of warships required may vary depending on the purpose of tasks
arising throughout the year. To overcome these challenges, it is necessary to establish a balanced and effective
relationship between the warships in the Naval Forces' fleets and the requested tasks. Successful fleet planning requires
each task to be carried out in a timely and complete manner. Simultaneously, factors such as the impact of assignments
on costs, workload balance between ships, and the social needs of ship personnel should not be overlooked during
planning. At this stage, the key issue to decide is determining the number of ships to meet all tasks and minimizing the
workload of the ship with the highest workload among the assigned ships. This study focuses on the problem of allocating
available resources to planned tasks by a country's Naval Forces throughout the year. The problem is modeled as a mixed-
integer and solved using the CPLEX solution tool to obtain optimal assignment results.

Keywords: Fleet Assignment Problem (FAP), Task assignment, Mixed-Integer programming, Warship
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Celik Hasir Icin Uretilen Soguk Haddeleme Islemi Uygulanarak Inceltilip Nerviirlendirilmis
Cubuklarin Teorik ve Mekanik Analizi
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OZET

Bu calismada, siirekli dokiim yontemiyle iiretilmis ve sicak haddeleme islemi uygulanan AISI 1008 kalite filmasin
malzemelerin mekanik 6zellikleri ve diren¢ kaynak edilebilirliligi ¢calisiimistir. Bu malzemeler nerviirlii ¢gubuk haline
getirmek i¢in soguk haddeleme islemine tabi tutulmus ve daha sonra farkli ¢aplarda nerviirlii gubuklar elde edilmistir.
Elde edilen ¢ubuklarin mekanik 6zelliklerini belirlemek amaciyla cekme testleri yapilmistir. Mekanik testler sonucunda,
%10’a kadar yapilan soguk ¢ekme islemiyle ¢cap inceltme islemi yapilan nervirlii ¢elik ¢gubuklarin TS4559 cgelik hasir
standardina (max. gekme gerilmesi = 550 N / mm? ve max akma gerilmesi = 500 N / mm?) gore yeterli mekanik 6zelliklere
sahip olmadig tespit edilmistir. %10 ve daha yiiksek ¢ap inceltmelerde yeterli mekanik 6zelliklerine ulasilmistir. Bu
cubuklar daha sonra celik hasir kaynak makinasi kullanilarak diren¢ kaynak islemi yapilmis ve bu diren¢ kaynak
noktalarinin etkisini incelemek icin kaynakli gubuklara ¢ekme testi uygulanmistir. Cekme test sonuclarina gore %10 ve
tizerinde ¢ap inceltme ile elde edilen nerviirli ¢eliklerin kaynakli hali de yeterli mekanik 6zellikler gdstermistir. Ayrica
kaynak esnasinda nerviirlii gubuklarda olusan sicaklik ve gerilim dagilimini incelemek amaciyla ANSYS WORKBENCH
program kullanilarak mekanik model birebir modellenmis , AISI 1008 malzeme 6zellikleri (termal,elektrik ve mekanik)
programa tanimlanarak diren¢ kaynagi analizleri gerceklestirilmistir.

Anahtar Kelimeler: Nerviirlii cubuklarin mekanik 6zelligi, Punto kaynak, Soguk haddeleme

Theoretical and Mechanical Analysis of Thinned and Ribbed Bars Produced for Steel Wire Mesh
by Cold Rolling Process

ABSTRACT

In this study, the mechanical properties and resistance weldability of AISI 1008 grade wire rod materials produced by
continuous casting method and hot rolled were studied. These materials were subjected to cold rolling process to form
ribbed bars and then ribbed bars of different diameters were obtained. Tensile tests were performed to determine the
mechanical properties of the bars. As a result of the mechanical tests, it was determined that the ribbed steel bars with
diameter thinning by cold drawing up to 10% did not have sufficient mechanical properties according to TS4559 steel
mesh standard (max. tensile stress 2 550 N / mm2 and max. yield stress = 500 N / mm2). 10% and higher diameter
thinning achieved sufficient mechanical properties. These bars were then resistance welded using a steel mesh welding
machine and a tensile test was applied to the welded bars to examine the effect of these resistance welding points.
According to the tensile test results, the welded state of the ribbed steels obtained with a diameter reduction of 10% and
above also showed sufficient mechanical properties. In addition, in order to examine the temperature and stress
distribution in the ribbed bars during welding, the mechanical model was modeled one-to-one using ANSYS
WORKBENCH program, AISI 1008 material properties (thermal, electrical and mechanical) were defined in the program
and resistance welding analysis was performed.

Keywords: Mechanical properties of ribbed bars, spot welding, cold rolling
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OZET

Birlesmis Milletler raporunda 2050 yilinda diinya niifusunun 9.8 Milyar olacagli 6ngoriilmektedir. Niifus artisi
beraberinde ¢evre kirliligiyle besine erisim sorunlarini getirmektedir. Bu durum, giincel teknolojilerin, havacilik
sistemlerinin kullanilarak daha verimli hassas tarim uygulamalarinin gelistirilmesine yol agmaktadir. Hassas tarimla
uzaktan algilama ile toprak 6zelliklerinin belirlenmesi, bitki 6rtiisii siniflandirmasi ve izlenmesi, verim tahminleri, su
stresi tespiti, hastalikl bitkilerin ve zararlilarin tespiti gibi islemlerini kolaylastirarak, daha az zaman ve is giicii ile daha
verimli tarim yapilmasi saglanmaktadir. IHA'lar ile, tasiyabildikleri sensérler ve goriintii sistemler ile hassas tarim i¢in
gerekli goriintiller saglanabilmektedir. Otonom IHA’lar biiyiik yiizél¢iimlii alanlarin ilaglanmasi ya da gézlenmesi gibi
uygulamalarda kullanilmaktadir. Kullanim kolayligi, uzun dayaniklilik, yiiksek ugus hizi, faydali yiik tasima kapasitesi,
kontrol karmagikhgi gibi unsurlar iHA tipi seciminde etkilidir. Havacilik otoriteleri tarafindan iHA’larla ile ilgili cesitli
kisitlamalar konulmaktadir. Diger taraftan da déner kanat IHA’larda kullanilan itki motorlarinin yaninda gérevleri igin
cesitli sensorleri ya da sistemlerin calismasinda kullanilan enerjinin yonetimi de énemli bir husustur. Bu ¢alismada,
diinyada ve iilkemizde IHA kullanimi icin sivil havacilik otoriteleri tarafindan uygulanan cesitli kisitlamalardan
bahsedilerek iilkemizdeki hassas tarim uygulamalar1 diinyadaki giincel calismalar enerji yénetimi ve IHA donamim
secimleri de g6z dniinde bulundurularak karsilastirilmistir.

Anahtar Kelimeler: Enerji Yonetimi, Hassas tarim, [HA

A Review on Precision Agriculture Practices Using Unmanned Aerial Vehicle
ABSTRACT

In the United Nations report, it is predicted that the world population will be 9.8 billion in 2050. Population growth
together with environmental pollution causes food accessibility problems. This situation leads to the development of
more efficient precision agriculture applications by using current technologies and aviation systems. Precision
agriculture with remote sensing facilitates more efficient agriculture with less time and labour, using processes such as
determination of soil properties, classification and monitoring of vegetation, yield estimations, water stress detection,
detection of plant diseases and pests. UAVs equipped with the sensors and imaging systems can provide the necessary
images for precision agriculture. Autonomous UAVs are used in applications such as spraying or monitoring large areas.
Factors such as ease of use, long endurance, high flight speed, payload carrying capacity and control complexity affect the
choice of UAV type. Aviation authorities impose various restrictions on UAVs as well. On the other hand, besides the
propulsion engines used in rotary wing UAVs, the management of the energy used in the operation of various sensors or
systems for their missions is also an important issue. In this study, precision agriculture practices in our country are
compared with current studies in the world by taking into account of energy management and UAV hardware choices,
together with various restrictions imposed by civil aviation authorities for the use of UAVs in the world and in Tiirkiye.

Keywords: Energy Management, Precision Agriculture, UAV
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Havalimani PAT Sahasi Kaplama Betonu Isinde Yapim Yénetimi ve Ornek Olay Incelemesi
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OZET

Teknolojik gelismelerle birlikte tiim diinyada havayolu tasimaciliginin kullanilmasi giinden giine artarak devam
etmektedir. Havayolu tasimaciliginin giivenli ve kesintisiz devam etmesi i¢in hava araglarinin inis ve kalkislar ile
havalimani igindeki hareketlerinde ytiiksek kalitede kaplama kullanilmasi 6nemlidir. Beton kaplamalarin; agir ve tekrarh
trafik yiiklerine kars1 giivenli ve yiiksek tasima giicii, uzun servis 6mri, diisiitk bakim gereksinimi, kisa durus mesafesi,
tekerlek izi olusumuna kars1 direng, her mevsimde ve her kosulda imal edilebilirlik, yakit ve yag dokiilmesi vb. dis etkilere
kars1 direng, kayma direnci ve siiriis konforu gibi bir¢ok avantaji bulunmaktadir. Bu avantajlar1 nedeniyle beton
kaplamalar, havalimani PAT sahalarinda tercih edilen bir kaplamadir. Kaliteli bir beton kaplamanin yapimi i¢cin kaplama
kalitesine ilave olarak, beton altinda kalan imalatlarin ve bitmis kaplama ylizeyinin de istenen kalite seviyesinde olmasi
gerekmektedir. Bu nedenle beton kaplamanin kaliteli olabilmesi i¢in kaliteli malzeme kullanilmasiyla birlikte, kaliteli bir
mithendislik hizmetine de ihtiya¢ vardir. Bu calismada; yapimi tamamlanmis havalimani PAT sahasi kaplama betonu
yapim islerinden faydalanilarak, isin yapiminda kullanilan malzemelerin 6zellikleri, yapim standartlari, proje ihtiyaclari
ve yapim siirecleri incelenmistir.

Anahtar Kelimeler: beton yol, havalimani kaplama betonu, PAT sahasi, saha betonu

Construction Management of Airport Movement Area Concrete Pavement Works: A Case Study

ABSTRACT

With technological developments, the use of airline transportation all over the world continues to increase day by day.
In order for airline transportation to continue safely and without interruption, it is important to use high quality
pavements for the landing and take-off of the aircrafts and their movements within the airport. Concrete pavements have
many advantages such as secure and high bearing capacity against heavy and repetitive traffic loads, long service life, low
maintenance requirement, short stopping distance, resistance to rutting, manufacturability in all seasons and under all
conditions, resistance to external influences such as fuel and oil spills, slip resistance and driving comfort. Due to these
advantages, concrete pavements are the preferred pavement for airport movement areas (runway, apron, taxiway). For
the construction of a quality concrete pavement, in addition to the pavement quality, the productions beneath the
concrete and the finished pavement surface must also be at the desired quality level. For this reason, in order for the
concrete pavement to be of high quality, quality engineering service is also needed along with the use of quality materials.
In this study; the properties of the materials used in the construction of the work, construction standards, project
requirements and construction processes were examined by utilizing the completed airport movement area pavement
concrete construction works.

Keywords: airport concrete pavement, concrete road, movement areas, concrete pavement
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Sabit Miknatisl Senkron Motor I¢in Sensérsiiz Vektoér Kontrollii Siirticii Tasarimi ve Kontrolcii
Parametrelerinin Motor Faz Akim Harmonigine Etkisi
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OZET

Sabit miknatisli senkron motorlar giiniimiizde endiistriyel, Savunma sanayi, otomotiv, tiiketici elektronigi vb. sektorlerde
kritik bir rol oynayan yiiksek verimliligi ve hassas kontrol edilebilmeleriyle bilinen motorlardir. Firgasiz bir yapida
olmalar1 bakim maliyetini, titresim ve giiriiltii seviyesini diistiriir ancak daha karmasik bir kontrol yapisi gerektirir. Sabit
miknatish senkron motorlarin kontroliinde konum bilgisi i¢in sensorlii ve sensoérsiiz konum algillama metotlar:
mevcuttur. Sensorlerin maliyeti ve zamanla hassasiyetlerini kaybetmesi sebebiyle sensorsiiz kontrol algoritmalar: da
kullanilmaktadir. Bu ¢alismada, endiistriyel amaglar i¢in kullanilan 310 Volt, 60 W ve 850 RPM nominal degerlerinde bir
Sabit miknatishh senkron motor icin 165-265 Volt alternatif gerilimde ¢alisabilen Alan yonlendirmeli vektor kontrol
yontemli sensorsiiz bir siiriicii tasarimi gerceklestirilmis ve benzetimi yapilmistir. Motor kontrol edilirken farkl
kontrolcii parametrelerinin motor faz akim harmonigine etkisi incelenmis, siiriiciniin akim, gerilim, siirme sinyalleri vb.
elektriksel 6l¢iimleri alinmis, termal ve dinamik davranisi goézlemlenmistir. Sonug olarak motor kontrolcii parametre
degisiminin motor faz akim1 harmonigine etkisi ortaya konmustur.

Anahtar Kelimeler: Vektor Kontrol, Sensorsiiz Kontrol, Sabit Miknatisli Senkron Motor.

Design of Sensorless Vector-Controlled Driver for Permanent Magnet Synchronous Motor and
the Effect of Controller Parameters on Motor Phase Current Harmonics

ABSTRACT

Permanent magnet synchronous motors are known for their high efficiency and precise controllability, playing a critical
role in various sectors such as industrial, defense, automotive, consumer electronics, etc. Their brushless structure
reduces maintenance costs, vibration, and noise levels, but requires a more complex control structure. There are both
sensor-based and sensorless position detection methods for controlling permanent magnet synchronous motors. Due to
the cost of sensors and their loss of accuracy over time, sensorless control algorithms are also utilized. In this study, a
sensorless driver design based on field-oriented vector control method capable of operating at 165-265 volts AC for a
permanent magnet synchronous motor with nominal values of 310 volts, 60 watts, and 850 RPM for industrial purposes
has been implemented and simulated. The effect of different controller parameters on the motor phase current
harmonics has been investigated during motor control. Electrical measurements such as current, voltage, switching
signals, etc., have been taken, and thermal and dynamic behaviors have been observed. As a result, the influence of motor
controller parameter variation on motor phase current harmonics has been demonstrated.

Keywords: Vector Control, Sensorless Control, Permanent Magnet Synchronous Motor.
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Cesitli Atik ve Artik Materyallerden Piroliz Yagi Eldesi ve Calisma Kosullarinin incelenmesi
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OZET

Diinyadaki niifusun hizli artmasina ve gelisen teknolojiyle baglantili olarak enerjiye olan talep siirekli artmaktadir.
Bununla birlikte fosil enerji kaynaklarinin sinirli ve yakin bir gelecekte tiikenecek olmasi giiniimiizde alternatif enerji
kaynaklarinin daha verimli bir sekilde degerlendirilmesi mecburiyetini dogurmaktadir. Bu baglamda atik ve artik
maddelerin cevre ile ekonomiye yarar saglayacak sekilde yakilarak piroliz islemi ile pirolitik yaga doniistiiriilmektedir.
Bu islemler sirasinda olusan pirolitik yagin kapsamli incelenmesi ve hangi yonlerde yarar saglayacak olmasi
incelenecektir. Biyokiitleden ve atiklardan biyoyag olusmasi ve bu olusumun kullanilmasi sera gazi emisyonunu azaltir.
Farkli hammaddelerden pirolitik yag olusum siirecini, piroliz proseslerinin ulasim ve endiistriyel faaliyetlerde piroliz
diriinlerinin fizikokimyasal 6zellikleri, uygulama i¢in yiikseltme tekniklerini arastirmaktadir. Biyoyag iiretimi zordur ve
modern teknolojilerinin dahil edilmesini gerektirir. Piroliz, biyokiitleden kati, siv1 ve gaz yakitlarin tiretiminde 6nemli
bir rol oynar. Bu arastirma calismasinda ¢esitli atik ve artik materyallerden, 6rnegin tarimsal atiklar, kentsel ¢opler,
aritma ¢amurlari, odun-komiir ve atik lastiklerden pirolitik yag eldesi incelenmistir. Laboratuvarinda 6l¢eginde kurulu
pilot piroliz linitesinde deneysel ¢calismalar ile pirolitik yag eldesi saglanmistir. Piroliz isleminde {iriin verimi i¢in uygun
kosullar oldukc¢a degiskenlik gdsterdigi siirecte atik nem iceriginin ¢ok 6nemli bir etken oldugu ve giristeki nemim %10
ve daha alt1 degerlerde saglanmasi halinde islemin 450-550 °C araligindaki ¢alisma kosullarinda basarili sekilde yapildig
gorilmiustiir. Atik hacminde %75 ve tizeri oranlarda azaltim saglanabildigi gériilmiistiir.

Anahtar Kelimeler: Piroliz, Pirolitik yag, Atik materyal, Geri kazanim

Pyrolysis Oil Production from Various Waste and Residual Materials and Investigation of
Working Conditions

ABSTRACT

The demand for energy is constantly increasing in line with the rapid increase in the world's population and developing
technology. However, the fact that fossil energy resources are limited and will be exhausted in the near future creates the
necessity to utilize alternative energy resources more efficiently. In this context, waste and residual materials are
converted into pyrolytic oil by pyrolysis process by burning in a way that will benefit the environment and the economy.
A comprehensive examination of the pyrolytic oil formed during these processes and the ways in which it will be
beneficial will be examined. The formation and utilization of bio-oil from biomass and waste reduces greenhouse gas
emissions. It investigates the process of pyrolytic oil formation from different feedstocks, physicochemical properties of
pyrolysis products in transportation and industrial activities of pyrolysis processes, upgrading techniques for
application. Bio-oil production is challenging and requires the incorporation of modern technologies. Pyrolysis plays an
important role in the production of solid, liquid and gaseous fuels from biomass. In this research work, pyrolytic oil
extraction from various waste and residual materials, such as agricultural waste, municipal garbage, sewage sludge,
wood-coal and waste tires were investigated. Pyrolytic-oil was obtained by experimental studies in a pilot pyrolysis unit
installed in the laboratory scale. It has been observed that waste moisture content is a very important factor in the
pyrolysis process, where the conditions suitable for product yield vary considerably, and if the humidity is 10% or less,
the process can be carried out successfully under operating conditions in the range of 450-550 0C. It has been observed
that 75% and more reduction in waste volume can be achieved.

Keywords: Pyrolysis, Pyrolytic oil, Waste material, Recovery
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SMSM Kontroliinde Kullanilan Optimizasyon Algoritmalarinin Farkli Performans Indislerine
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OZET

Sabit Miknatisli Senkron Motor (SMSM), miknatis teknolojisindeki yeni gelismelerle daha diisiik maliyetlerle
iiretilebilmekte ve diisiik enerji tiiketimi sayesinde bircok endiistriyel alanda yaygin olarak kullanilmaya baslanmistir.
SMSM'nin kullanim yayginligi, yiiksek dogrulukta kontrol performansi gereksinimini de getirmektedir. Giintimiizde
modern kontrol metodlarinin klasik kontrol metodlarina gére daha etkin bir kontrol davranisi gostermesi, modern
kontrol metodlarinin kullanimini yayginlastirmis ve modern kontrol metodlari ile ilgili ¢alismalar yogunluk kazanmistir.

Bu calismada bir SMSM’nin kontroliinde kullanilan farkli optimizasyon algoritmalarinin performans indislerine goére
analizi Matlab-Simulink ortaminda incelenmistir. Farkli optimizasyon algoritmalar ile ayni kosullarda yapilan benzetim
sonucunda IAE, ISE, ITSE, ve ITAE gibi farkli performans indisleri kullanilarak optimizasyon algoritmalarinin analizi
yapimistir.

Anahtar Kelimeler: SMSM, optimizasyon, Matlab-Simulink, performans indisi.

Analysis of Optimization Algorithms Used in SMSM Control According to Different Performance
Indices

ABSTRACT

Permanent Magnet Synchronous Motor (SMSM) can be produced at lower costs with new developments in magnet
technology and has begun to be widely used in many industrial areas thanks to its low energy consumption. The
widespread use of SMSM also brings the need for high accuracy control performance. Today, the fact that modern control
methods show more effective control behavior than classical control methods has made the use of modern control
methods widespread and studies on modern control methods have increased.

In this study, the analysis of different optimization algorithms used in the control of an SMSM according to their
performance indices was examined in the Matlab-Simulink environment. As a result of the simulation performed under
the same conditions with different optimization algorithms, the optimization algorithms were analyzed using different
performance indices such as IAE, ISE, ITSE, and ITAE.

Keywords: SMSM, optimization, Matlab-Simulink, performance indices.
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Tiirkiye’'de Avcilik Mevzuati ve Av Kabahatleri

Stileyman Pinar®, Akif Keten®”
aDiizce Universitesi, Lisansiistii Egitim Enstitiisii, Diizce/Tiirkiye.

bDiizce Universitesi, Orman Fakiiltesi, Yaban Hayat1 ekolojisi ve Yonetimi Béliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: akifketen@duzce.edu.tr

OZET

Gegmiste avcl toplayici davranis gosteren insan, glinlimiizde ihtiyacin yanisira sportif amagla da avcilik faaliyeti
yapmaktadir. Tarim, ormancilik, yerlesim, ulasim, enerji vb. faaliyetlerde oldugu gibi avcilik da dogal alanlar iizerinde
baskilar olusturmaktadir. Bu da diger dogal kaynaklar gibi siirdiiriilebilir yonetim gerektirmekte ve planli yapilmasin
zorunlu kilmaktadir. Ulusal olarak hazirlanan kanun, yonetmelik, yonerge gibi yasal diizenlemeler hazirlanmistir.
Tiirkiye’de avcilikla ilgili temel kanun 2003 yilinda ¢ikarilan 4915 sayili Kara Avciligi Kanunu’dur. Kanun, yaban hayati
kaynaklarinin ve biyocesitliligin korunmasi, gelistirilmesi ve siirdiiriilebilir yonetimi yetkisini Tarim ve Orman
Bakanligina vermistir. Avciligin kontroli, av hayvanlarinin korunmasi, av yasaklarinin takibi ve bu Kanunun uygulanmasi
Doga Koruma ve Milli Parklar Genel Miidiirligiince yapilmaktadir. Av ve yaban hayvanlarinin zehirlenmesi ve bir tiiriin
yok edecek sekilde zarar verilmesi su¢ kapsamindadir. Bu konular haricinde kanunun belirttigi diger yasaklara ve
esaslara aykir1 hareket edenlere ise kabahatler kanununa gore idari para cezalar1 uygulanmaktadir. Kanunun ve
yaptirimlarin temel amaci yaban hayatinin korunmasidir.

Anahtar Kelimeler: Kara Avciligi Kanunu, Av Kabahatleri, Avcilik

Hunting Legislation and Hunting Misdemeanors in Turkiye

ABSTRACT

Humans, who were hunter-gatherers in the past, are recently engaged in hunting activities for sportive purposes as well
as for feeding. As with activities such as agriculture, forestry, settlement, transportation, energy, etc., hunting also creates
pressures on nature. This, like other natural resources, requires sustainable and planned management. Legal regulations
such as laws, regulations and directives have been prepared nationally. The basic law on hunting in Turkey is the Land
Hunting Law coded 4915 enacted in 2003. The law authorizes the Ministry of Agriculture and Forestry to protect, develop
and sustainably manage wildlife resources and biodiversity. The General Directorate of Nature Conservation and
National Parks is responsible for the control of hunting, the protection of game animals, the monitoring of hunting bans
and the implementation of this Law. Poisoning game and wild animals and damaging them in a way that destroys a
species are criminal offenses. Apart from these issues, administrative fines are imposed on those who violate other
prohibitions and principles specified by the law according to the misdemeanor law. The main purpose of the law and
sanctions is the protection of wildlife.

Keywords: Land Hunting Law, Hunting Misdemeanors, Hunting
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Intermodal Yolcu Tasimaciliginin Senkronizasyonu: Tiirkiye’de Bir Uygulama
Ahmet Ferikoglu®, Vildan Ozkire, Mert Edali
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*Sorumlu Yazar: ahmet.ferikoglu@std.yildiz.edu.tr
OZET

Intermodal yolcu tasimacihii senkronizasyonu; farkh ulastirma modlarinin (karayolu, denizyolu, havayolu ve/veya
demiryolu) entegre edilerek kullanilmasin1 ve bu modlarin birbiriyle uyumlu bir sekilde calismasini hedefler.
Siirdiiriilebilir, verimli ve kullanici dostu bir ulasim sistemini basariyla olusturabilmek i¢in, planlama asamasinda
ozellikle talep ve maliyet analizi, kapasite ve frekans belirleme ve sefer cizelgesi olusturma konularinda analitik
yontemlerin etkin bir sekilde kullanilmasi gereklidir.

Bu calisma, halihazirda her iki bacag1 da havayolu olmak iizere aktarmali olarak hizmet verilen iki lokasyon icin,
demiryolu-havayolu entegrasyonunu temel alan bir intermodal tasimacilik modeli dnermektedir. Onerilen intermodal
tasimacilik sistemi, gelecek yillarda izmir-Ankara arasinda hizmete baslamasi planlanan yiiksek hizh tren seferleri i¢in
Ankara Esenboga Havalimani’'ndan hali hazirda icra edilen ugak seferlerine senkronize olacak sekilde optimal sefer
cizelgeleme problemine ¢oziim gelistirmektedir. Bu kapsamda, Esenboga Havalimani’'ndan gergeklestirilen uguslarin
kalkis zamanlari, yolculuk mesafeleri ve havalimanlarinin toplam yolcu hacimleri goéz 6ntine alinarak, bu uguslardaki
Izmir ¢ikish baglantili yolcu sayilari tahminlenmistir. Bu calismada, intermodal yolcu tasimaciliginda senkronizasyonu
amaglayan sefer cizelgeleme probleminin ¢6ziimii i¢in ¢ok amacli karma tamsayili programlama modeli gelistirilmistir.
Gelistirilen modelin gercek hayat problemine uygulanmasi amaciyla, Izmir-Ankara arasinda hizmete bagslayacak olan
yuksek hizli tren seferleri i¢in baglantili yolcu tasimaciligina olanak saglayacak optimal sefer ¢izelgesi elde edilmistir.
Modelin gecerlenmesi ve senaryo analizleri kapsaminda, farkli tren sefer frekanslari icin ¢6ziimler karsilastirmali olarak
analiz edilmistir. Bu calisma, intermodal tasimaciligin siirdiiriilebilir bir sekilde yonetilmesi i¢in bir kaynak olmanin yani
sira, matematiksel modelin uygulanabilirligi ile farkl intermodal tasima sistemlerinin gelistirilmesi ve optimize edilmesi
icin yeni yollarin kesfinde bir temel olusturabilir.

Anahtar Kelimeler: Demiryolu-havayolu baglantisi, Intermodal yolcu tasimacihigl, Karma Tamsayih Programlama

Synchronization of Intermodal Passenger Transportation: An Application in Turkiye

ABSTRACT

Intermodal passenger transport synchronization aims to integrate and use different transportation modes (road, sea, air,
and/or railway) and to ensure that these modes work harmoniously. To successfully create a sustainable, efficient, and
user-friendly transportation system, it is necessary to use analytical methods effectively during the planning phase,
especially in demand and cost analysis, capacity and frequency determination, and timetable creation.

This study proposes an intermodal transportation model based on rail-air integration for two locations currently served
by connecting both legs through the airway. The proposed intermodal transportation system solves the scheduling
problem for the high-speed train services planned to operate between Izmir and Ankara in the coming years,
synchronizing the flights currently operating from Ankara Esenboga Airport. In this context, the number of connecting
passengers on these flights departing from Izmir was estimated, considering the departure times of the flights operating
from Esenboga Airport, travel distances, and the total passenger volumes of the airports. In this study, a multi-objective
mixed integer programming model was developed to solve the scheduling problem aiming at synchronization in
intermodal passenger transportation. To apply the developed model to a real-life problem, the optimal timetable for
connecting passenger transportation for the high-speed train services that will start service between Izmir and Ankara
has been obtained. Solutions for different train service frequencies were comparatively analyzed to validate the model
and conduct scenario analysis. In addition to being a resource for sustainable management of intermodal transport, this
study can serve as a basis for discovering new ways to develop and optimize different intermodal transport systems
through the applicability of the mathematical model.

Keywords: Intermodal passenger transport, Mixed-integer programming, Rail-air connection
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Is1l Vakum Test Sistemi Operasyonu ve Gaz Salinimi
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bDiizce Universitesi, Rektor, Diizce/Tiirkiye.
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OZET

Uydular uzaya goénderilmeden 6nce yerde bir¢ok testlere maruz birakilmaktadir. Bu testlerden biri de 1sil vakum
testleridir. Uydularin 1s1l vakum testleri, 1s1l vakum test sistemi icerinde yapilmakta ve malzeme gaz salinimlarimda bu
stirecte gerceklesmektedir.

Bu calismada uydularin 1s1l vakum testlerinin yapildigl uydu 1s1l test sisteminin operasyonu ve testler sirasinda
malzemede gerceklesen gaz salinimlar1 hakkinda bilgiler verilecektir.

Anahtar Kelimeler: Azot, Gaz salinimy, Isil test, Isil Vakum, Uydu

Thermal Vacuum Chamber Test System Operation and Outgassing

ABSTRACT

Satellites are subjected to many tests on the ground before they are sent into space. One of these tests is thermal vacuum
tests. The thermal vacuum tests of the satellites are carried out within the thermal vacuum test system and the material
gas emissions are also realized in this process.

In this study, information will be given about the operation of the satellite thermal test system, where the thermal vacuum
tests of the satellites are performed, and the gas emissions that occur in the material during the tests.

Keywords: Nitrogen, Outgassing, Thermal test, Thermal vacuum, Satellite
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OZET

Insanlar giindelik yasaminda kendi isiyle mesgul iken kisisel ihtiyaclarina énem vermezler. Ornegin uykularina dikkat
etmezler. Uyku insanin saghgini korumasi igin bir gerekliliktir. Ozellikle giindelik islerimizi yaparken verimliligimizi
etkiler. Meslegi siirtlicii olan kisilerin ise bu olguya daha ¢ok dikkat etmesi gerekir. Ara¢ kullanirken uyumak hepimizin
bildigi gibi dogru bir davramis degildir. Gectigimiz yillarda meydana gelen kazalarin bir¢ogu uykulu sturiisten
kaynaklanmistir. Bilim insanlari bu konu ile ilgili arastirmalar yapmis ve katkida bulunmuslardir. Siiriiciiniin
uyusuklugunu tespit etmek icin 3 ayr1 teknik lizerinde ¢alismislardir. Birinci teknik siiriicintin anlik durumuna bagh
olarak g6z ve goz kapaklarinin hareketi ile iligkisi, ikinci teknik ara¢ durumu ve arag hizi, iiglincii teknik ise birinci ve
ikinci teknigin kombinasyonu olarak nitelendirilebilir. Burada ytiz tanima ve uyusukluk halini tanimlamak i¢in entegre
kamera tarafindan c¢ekilen yiiziin goriintiileri gérintii isleme yardimiyla tespit edilir. Python yazilim dili ile OpenCV agik
kaynak kiitiiphanesi kullanilarak goriinti isleme gergeklestirilmistir. Bu ¢alismanin amaci striiciiniin goz hareketlerine,
ag1z hareketlerine ve basin konumuna odaklanmaktadir. G6z hareketleri anlik olarak siirekli izlenir. Siiriicliniin
gorlintiileri kamera tarafindan yakalanir. Yakalanan goriintiler siiriiciniin uyku halini tespit etmek icin yiiziin
taninmasini saglayan goriintii isleme modiiliine aktarilir. Siiriiciiniin gozleri kapandiginda, esnediginde ve basi yana
dogru kaydiginda siiriiciiye anlik olarak uyari verir.

Anahtar Kelimeler: Kaskat siniflandirma; Uyusukluk Belirleme Sistemleri, OpenCV

Drowsy Detection System’s

ABSTRACT

People tend to neglect their needs while busy with their work in life. For example,they don’t pay attention to their sleep.
Sleep is a necessity for maintaining one’s health. It particularly affects our efficiency while carrying out our daily tasks.
People whose profession involves driving should pay even more attention to this phenomenon. Sleeping while driving,
as we all know isn’t a safe behavior. Many accidents in recent years have been caused by drowsy driving. Scientists have
conducted research on this issue and made contributions. They have worked on there different techniques to detect
driver drowsiness. The first technique involves the relationship between the movement of the eyes and eyelids and
driver’s instant condition. The second considers the vehicle’s status and speed, while the third can be described as a
combination of the first and second techniques. Facial recognition and images of the face captured by the integrated
camera are processed using image processing techniques to detect signs of drowsiness. Aim of this study focus on driver’s
eye, mouth movements and head position. Facial movements are continuously monitored in real-time. When the driver’s
eyes close, They yawn or their head tilts sideways an immediate alert is issued to the driver.

Keywords: Cascade Classification Drowst Detection, OpenCV
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Nehir Taskin Islahinda Gergeklestirilen Hidrolojik Ve Hidrojeolojik Etiitler
Mustafa Can Canoglu @

aSinop Universitesi Miihendislik ve Mimarlik Fakiiltesi, Cevre Miihendisligi Boliimii Sinop /Tiirkiye.

*Sorumlu Yazar: mccanoglu@sinop.edu.tr

OZET

Taskin, bir akarsuyun yatagindan tasarak ¢evresindeki alanlara, yerlesim yerlerine, sanayi bolgelerine, tarimsal arazilere
biiyiik zararlar veren bir dogal afettir. Tagkinlarin iilke ekonomisine ciddi zararlar vermesi, can ve mal kayiplarina sebep
olmasi1 sebebiyle son yillarda bir¢ok arastirmaya konu olmustur. Tirkiye’de taskinlar depremlerden sonra iilke
ekonomisine en fazla zarari veren dogal afettir ve 1989-2002 yillar1 arasinda taskinlardan hayatini kaybeden insan sayisi
300 000’in tlzerindedir. Bu nedenle olusabilecek potansiyel taskin alanlarinin belirlenmesinin disinda, taskin
onlenebilmesi i¢in gerceklestirilen 1slah calismalari biiyiik 6nem arz etmektedir. Bu anlamda Nehir yatag1 boyunca insa
edilmis barajlarin nehire savakladiklar1 su miktar1 ve genel yagis rejimi 6nemli rol oynamaktadir. Bu baglamda, Nehir
yatagl tarafindan biriktirilen aliivyal zeminlerin akifer 6zelligi tasiyip tasimadigi, nehir yatagi boyunca kii¢iik ve/veya
orta Olcekli bosalimlarin olup olmadig1 biiyiik 6nem tasimaktadir. Bu c¢alismada, taskinlar ve taskin islahinda
gerceklestirilen hidrolojik ve hidrojeolojik etiitlerin 6nemi vurgulanmistir.

Anahtar Kelimeler: Taskinlar, Hidrojeolojik Etiitler, Yagis Rejimi Degisimleri

Hydrological and Hydrogeological Studies Conducted In River Flood Recovery
ABSTRACT

Flood is a natural disaster where a river overflows from its bed and causes great damage to the surrounding areas,
settlements, industrial areas and agricultural lands. Floods have been the subject of many studies in recent years because
they cause serious damage to the country's economy and cause loss of life and property. In Turkey, floods are the natural
disaster that causes the most damage to the country's economy after earthquakes, and the number of people who lost
their lives due to floods between 1989 and 2002 is over 300 000. For this reason, apart from determining potential flood
areas, reclamation works carried out to prevent floods are of great importance. In this sense, the amount of water
released into the river by the dams built along the river bed and the general rainfall regime play an important role. In this
context, it is of great importance whether the alluvial soils accumulated by the river bed have aquifer characteristics and
whether there are small and/or medium-scale discharges along the river bed. In this study, the importance of
hydrological and hydrogeological studies carried out in floods and flood amelioration is emphasized.

Keywords: Floods, Hydrogeological Studies, Precipitation Regime Changes
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Maden Aramalarinda Sondaj Teknigi Secimi ve Saha Gézlemlerinin Gergeklestirilmesi
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OZET

Sondajlar, madencilik, insaat, sulama, jeotermal enerji, petrol gibi sektoérlerde yeraltina iliskin en 6nemli jeolojik -
jeoteknik veriyi saglayan temel arastirma yontemlerinin basinda gelmektedir. Ozellikle maden aramalarinda
gerceklestirilen sondajlarin tipi, derinligi, cap1 gibi unsurlar, s6z konusu madenin isletilebilirligi ve projenin fizibilitesinin
ortaya koyulmasi acgisindan biiyiilk éneme sahiptir. Tiim bunlarin yani sira, maden arama asamasinda, s6z konusu
madenin geometrisini ve cevher tendriiniin dogru bir sekilde ortaya koyulabilmesi i¢cin sondaj planlamasinin ¢ok hassas
ve detayli bir sekilde yapilmasi gerekmektedir. Bununla beraber, sahaya uygulanacak sondaj yonteminin secimi ve sondaj
lokasyonlarinin dogru belirlenmesi projenin fizibilitesini dogrudan etkilemektedir. Bu baglamda, ters sirkiilasyonlu (RC)
sondaj, wireline sondaj ve diiz takim sondaj gibi teknikler degerlendirilirken, metraj, madenin olasi1 yayilimi ve derinligi,
saha topografyasi gibi unsurlar goéz oniine alinmalidir. Bu ¢alismada, Cezayir’'in 6nemli ¢inko maden yataklarina sahip
Oued Amizour bolgesinde gerceklestirilen maden arastirma sondajlari, sondaj fizibilitesi ve maden karakterizasyonu
acilarindan incelenmistir.

Anahtar Kelimeler: Sondaj Teknikleri, Maden arama, Sondaj Fizibilitesi

Selection of Drilling Technique and Performing Field Observations in Mineral Exploration

ABSTRACT

Drilling is one of the basic exploration methods that provides the most important geological and geotechnical data
regarding the underground in sectors such as mining, civil industry, irrigation, geothermal energy and petroleum. In
particular, factors such as the type, depth and diameter of drillings carried out in mining exploration are of great
importance in terms of revealing the operability of the mine in question and the feasibility of the project. In addition to
all these, during the mining exploration phase, drill operation planning must be performed very precisely and in detail in
order to accurately reveal the geometry and ore grade of the mine in question. However, the selection of the drilling
method to be applied to the field and the correct determination of drilling locations directly affect the feasibility of the
project. In this context, when evaluating techniques such as Reverse Circulation (RC) drilling, wireline drilling and
straight tool drilling, factors such as meter survey, possible spread and depth of the mine, and field topography should
be taken into consideration. In this study, mining exploration drillings carried out in the Oued Amizour region of Algeria,
which has important zinc deposits, were examined in terms of drilling feasibility and mine characterization.

Keywords: Drilling techniques, Mine exploration, Drilling feasibility
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Celik Paletli Yiirtiyiis Sistemi Baklasinin Yapisal Parametrelerinin Belirlenmesi ve Deney
Tasarimi Yaklasimi ile Tasarim Optimizasyonu

Kiibra Polat @*, Mehmet Murat Topag ¢, Onur Colak ¢, Ali Ozgiir Giinay
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OZET

Bu calisma kapsaminda, bir paletli tasitin ¢elik paletli ytiriiyls sisteminde kullanilan baklanin tasarim ve optimizasyon
stirecleri 6zetlenmistir. ik asamada, uygulanmis tasarim oérnekleri ve tasarim kisitlar1 dikkate alinarak bir 6n model
olusturulmustur. Baklaya etkimesi beklenen maksimum tahrik torku ve temas kuvvetleri yardimiyla iki farkli Sonlu
Elemanlar (SE) modeli kurulmustur. Bu model yardimiyla parc¢a iizerinde gerilme agisindan ii¢ kritik bolge belirlenmistir.
Gerilme y1g1lmalarinin azaltilmasi icin bakla {izerinde yedi adet yapisal tasarim parametresi secilmistir. Bu parametreler
kullanilarak gercgeklestirilen Deney Tasarimi tabanli bir optimizasyon ¢alismasi sonucunda elde edilen boyutsal degerler
yardimiyla, yeni bakla tasarimi olusturulmustur. Motordan sisteme maksimum tork uygulanmasi durumu i¢in yapilan SE
analizleri, birinci, ikinci ve tigiincii kritik bolgelerde gerilme yi81lmasi acgisindan sirasiyla, yaklasik %61, %55 ve %20
oranlarinda iyilesme elde edildigini gostermistir. Diisey ve yanal kuvvet etkisi altinda ise iyilesme yiizdeleri, ayni
siralamayla, %63, %26 ve %31'dir. Sonug olarak, elde edilen parametrelerle gerceklestirilen yeni bakla tasariminda,
kritik bolgelerde elde edilen gerilme degerlerinin, literatiirde hasar olusumu i¢in verilen degerlerin altinda kaldig
gorilmistir.

Anahtar Kelimeler: Deney Tasarimi (DT), Paletli yiirtiyiis sistemi, Paletli Tasitlar, Sonlu Elemanlar Analizi (SEA), Yapisal
tasarim

Determination of Structural Parameters and Design of Experiments Approach-Based
Optimisation of Steel Track Undercarriage Link

ABSTRACT

In this study, the design and optimisation processes of the link used in the steel track undercarriage system of a tracked
vehicle are summarised. In the first stage, a preliminary model was created by considering the applied design examples
and design constraints. Two different Finite Element (FE) models were established with the help of the maximum drive
torque and contact forces expected to act on the link. With the help of this model, three critical regions were identified
on the part in terms of stress concentration. Seven structural design parameters were selected on the link to minimise
stress concentrations. Using these parameters, a new link design was created with the help of the dimensional values
obtained as a result of a Design of Experiments-based optimisation study. The FE analyses for the case of maximum
torque application from the motor to the system showed that approximately 61%, 55% and 20% improvement was
obtained in terms of stress concentration in the first, second and third critical regions, respectively. Under the effect of
vertical and lateral forces, the improvement percentages are 63%, 26% and 31%, in the same order. As a result, it was
observed that the stress values obtained in the critical regions of the new link design with the parameters obtained were
below the values given in the literature for failure occurrence.

Keywords: Design of Experiment (DoE), Steel track undercarriage, Tracked Vehicles, Finite Element Analysis (FEA),
Structural design
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Travers Kesit Optimizasyonu Yardimiyla, Ozel Maksath Bir Tasitin Merdiven Sasisinin
Hdfifletilmesi
Ecenur Calig?, Ahmet Oguz Cihan®, Mehmet Murat Topaga, Onur Colak®, Mustafa Mavis?
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bVolkan itfaiye Araclari San. ve Tic. A.S, Ar-Ge Merkezi, Izmir, Tiirkiye
*Sorumlu Yazar: calis.ecenur@ogr.deu.edu.tr

OZET

Bu calismada, bir 4x4 6zel maksatli kamyonun merdiven sasisinde, travers yapisal parametrelerinin burulma katiligina
etkileri incelenmis, sasinin kiitlesel hafifletmesi gerceklestirilmistir. ilk asamada, U kesitli boyuna tasiyicilar ve kapali
dairesel kesitli traverslerden olusan bu sasinin basitlestirilmis bir alt modeli olusturulmustur. Bu model kullanilarak,
Sonlu Elemanlar Analizi (SEA) yardimiyla, yapinin burulma davranisi parametrik olarak incelenmistir. Analizlerden elde
edilen sonuglar Minitab® paket programinda degerlendirilerek, Deney Tasarimi-Yanit Yiizey Yaklasimi (DT-YYY)
yardimiyla, traverslerin et kalinlifinin ve ¢apinin, yapinin burulma agisina etki ytizdeleri hesaplanmistir. Cap artisinin
burulma agisina etkisinin, et kalinhig1 artisina goére daha fazla oldugu belirlenmistir. ikinci asamada, sasinin tam modeli
olusturulmustur. Bu modelin birim yiik altinda burulmaya zorlandig1 durum i¢in SEA yardimiyla, parametrik bir ¢alisma
gerceklestirilmistir. Sonuclar, traverslerin kesit geometrisi iizerinde yapilacak degisikliklerle, sasi burulma agisinda
yalnizca 0,46° artisa izin verilerek, sasi kiitlesinde %7,53 gibi dikkate deger bir kiitle diisiisiiniin miimkiin oldugunu
gostermistir.

Anahtar Kelimeler: Burulma agisi, Hafif tasarim, Merdiven sasi, Optimizasyon, Sonlu Elemanlar Analizi.

Mass Reduction of the Ladder Chassis of a Special Purpose Vehicle
by Cross-Sectional Optimisation of Cross Members

ABSTRACT

In this study, the effects of the cross member structural parameters on the torsional stiffness of the ladder chassis of a
4x4 special purpose truck were examined and the mass reduction of the frame was carried out. In the first stage, a
simplified sub-model of the chassis, consisting of U-section longitudinal beams and closed circular cross-section cross
members, was created. Using this model, the torsional behaviour of the structure was examined parametrically with the
help of Finite Element Analysis (FEA). The results obtained from the analyses were evaluated in the Minitab® package
program and the effect percentages of the wall thickness and diameter of the cross members on the torsion angle of the
structure were computed by means of Design of Experiments-Response Surface Methodology (DoE-RSM). It was
determined that the increase in diameter had a greater effect on the torsion angle than the increase in wall thickness. In
the second stage, a full model of the chassis was created. A parametric study was carried out with the help of FEA for the
case where this model was forced to torsion under unit load. The results showed that by making changes to the cross-
sectional geometry of the cross members, a remarkable mass reduction of 7.53% in chassis mass was possible, allowing
only a 0.46° increase in the chassis torsion angle.

Keywords: Finite Element Analysis, Ladder chassis frame, Lightweight design, Optimisation, Torsion angle.
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Medikal Gériintii Analizinde Giiriiltii Saldirilarina Karsi Derin Ogrenme Modellerinin

Performanslarinin Karsilastirilmasi
Gékge Oke”, Murat Dener®

aBilgi Giivenligi Miihendisligi, Fen Bilimleri Enstitiisii, Gazi Universitesi, Ankara/Tiirkiye.
*Sorumlu Yazar: gokce.ok@gazi.edu.tr

OZET

Derin 6grenme yontemleri, bircok alanda basarisinin kanitlamasiyla, hastaliklarin teshis ve tedavi siireclerinde kullanilir
hale gelmistir. Giiniimiizde derin 6grenme yontemleri ile hastaliklarin tespiti, siniflandirilmasi, organ dlglimleri gibi
islemler gerceklestirilmekte ve uzmanlar i¢in karar destek mekanizmasi gorevi gérmektedir. Ancak, yapilan ¢alismalar
tibbi alanda kullanilan derin 6grenme modellerinin saldirilara karsi savunmasiz oldugunu ortaya koymaktadir. Bu
calismada, fundoskopi goriintiileri kullanilarak gergeklestirilen katarakt tespitinde Hizli Gradyan Isareti Yontemi (FGSM)
adl giiriiltii saldirisinin etkinligi incelenmistir. Goriintiiler iizerine ¢esitli manipiilasyon derecelerine (0.02, 0.05 ve 0.08)
sahip saldirilar uygulanmistir. VGG16, DenseNet12, EfficientNetV2B3, MobileNetV2 ve ResNet50 6grenme aktarim
modellerinin saldir1 karsisindaki saglamliklar1 kiyaslanmistir. Modellerin performanslar1 dogruluk, kesinlik, geri
cagirma, F1 skor, ozgiillik, yanlis-pozitif ve yanlis-negatif metrikleri kullanilarak degerlendirilmistir. Elde edilen
sonuglar, manipiilasyon derecesindeki artisin modellerin dogru tespit performansini olumsuz etkiledigini
gostermektedir. DenseNet121 ve MobileNetV2 temiz test verilerinde %91.47 dogruluk orani ile en yiiksek performans
gosteren modellerdir. DenseNet121 {i¢ giiriiltl diizeyine karsi sirasiyla %54.03, %42.65, %45.50 dogruluk elde ederek
en saglam model olmustur. MobileNetV2 ise %27.96, %1.90 ve %0 dogruluk oranlar ile giriiltii saldirilarina karsi en
hassas model olmustur. Bu durum, medikal goriintii analizinde kullanilan derin 6grenme yaklasimlarinin guriltii
saldirilari karsisinda farkl diizeylerde etkilendigini ortaya koymaktadir.

Anahtar Kelimeler: Derin Ogrenme, FGSM, Giiriiltii Saldirisi, Medikal Goriintii Analizi, Ogrenme Aktarimu.

Benchmarking of Deep Learning Models Against Adversarial Attacks in Medical Image Analysis

ABSTRACT

Deep learning methodologies have demonstrated remarkable success across various domains, notably in the realm of
disease diagnosis and treatment. Medical practices increasingly employ deep learning techniques for tasks such as
disease detection, classification, and organ measurements, providing decision support for experts. However, research
indicates a vulnerability of deep learning models in the medical domain to adversarial attacks. This study investigates
the impact of the Fast Gradient Sign Method (FGSM), a adversarial attack, on cataract detection using fundoscopy images.
Various manipulation degrees (0.02, 0.05, and 0.08) were applied to assess the robustness of VGG16, DenseNet121,
EfficientNetV2B3, MobileNetV2, and ResNet50 models against the attack. Model performance was evaluated through
accuracy, precision, recall, F1 score, specificity, false-positive, and false-negative metrics. Findings demonstrate that
increasing manipulation degrees have a negative effect on correct detection performance. DenseNet121 and
MobileNetV2 were the models with the highest performance, achieving 91.47% accuracy on clean test data. Notably,
DenseNet121 displayed robustness, achieving accuracies of 54.03%, 42.65%, and 45.50% against three noise levels.
Conversely, MobileNetV2 demonstrated heightened sensitivity, registering accuracy rates of 27.96%, 1.90%, and 0%
against attacks. This outcomes reveals that deep learning approaches employed in medical image analysis are impacted
at different levels by adversarial attacks.

Keywords: Adversarial Attack, Deep Learning, FGSM, Medical Image Analysis, Transfer Learning.
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Farkl Evrigimli Sinir Ag1 Mimarilerinin Ikili Gériintiiler Uzerindeki Siniflandirma
Performansinin Incelenmesi

Yasin Ozkan®*, Pakize E rdogmus®
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bDiizce Universitesi, Miihendislik Fakiiltesi, Bilgisayar Mithendisligi Béliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: yasin.ozkan@beun.edu.tr

OZET

Biiylik verinin hizli islenmesinin biiytik 6nem tasidigi giiniimiiz diinyasinda, biiyiik veriden 6znitelikleri otomatik olarak
¢ikararak bir¢ok problemin ¢6ziimiinde biiyiik kolaylik saglayan derin 6grenme algoritmalarinin kullanimi her gecen giin
artmaktadir. Evrisimsel Sinir Aglar1 (CNN), o6zellikle siniflandirma amaglar1 agisindan en yaygin kullanilan ag
yapilarindan biridir. Bu ¢alismada ikili goriintiileri kategorize etmek icin CNN kullanildi. Bu amagla ikili goriintiilerden
olusan iki farkh veri seti kullanilmigtir. 216-ikili Sekil veri setlerinde 17 sinif bulunmaktadir. 216-Binary Shape veri seti
ile AlexNet, VGG-16, DarkNet-19 derin 6grenme modelleri ve olusturdugumuz derin 6grenme modeli iizerinde farkl
parametre degerlerini test ederek en iyi sonucu elde etmeye ¢alistik. Bu ¢alismalar sonucunda elde edilen en iyi hiper
parametrelerle egitilen aglar test edilmis ve ag modellerinin dogruluk oranlar1 karsilagtirllmistir. ilk veri setinde
modellerin performansi ve parametrelerin etkileri incelenmistir. 1070-ikili Sekil veri setinde 40 simif bulunmaktadir.
Ikinci veri seti yalmzca olusturulan derin 6grenme modelinde ¢alistirildi. Burada amag olusturulan ag iizerinde farkh
sinif numaralarini deneyerek en basarili sonucu elde etmektir. Bu makalenin ilk béliimiinde evrisimli sinir ag1 modelleri
ve olusturdugumuz modelin sonuglari karsilastirilmaktadir. AlexNet aginin daha iyi sonuglar verdigi gézlemlendi. Ikinci
boliimde sinif sayisinin olusturdugumuz derin 6grenme modeline etkisi sonuglariyla birlikte incelenmistir. Sinif sayisiyla
olusturulan derin ag modelinin basar1 oraninin ters orantili olarak arttig1 goriilmektedir.

Anahtar Kelimeler: Evrisimli Sinirsel Aglar, ikili Gériintii, Siniflandirma

Investigation of Classification Performance of Different Convolutional Neural Network
Architectures on Binary Images

ABSTRACT

In today's world, the rapid processing of big data is of great importance, the use of deep learning algorithms, which
provide great convenience in solving many problems by automatically extracting attributes from big data, is increasing
day by day. Convolutional Neural Networks (CNN) are one of the most widely used network structures, especially for the
classification of the purposes. In this study, CNN was used to categorize binary images. For this purpose, two different
datasets consisting of binary images were used. 216-Binary Shape datasets have 17 classes. With the 216-Binary Shape
dataset, we tried to achieve the best result by testing different parameter values on the deep learning models AlexNet,
VGG-16, DarkNet-19 and the deep learning model we created. Networks trained with the best hyper parameters obtained
as a result of these studies were tested and the accuracy rates of network models were compared. In the first dataset, the
performance of the models and the effects of the parameters were examined. There are 40 classes in the 1070-Binary
Shape dataset. The second dataset was only run on the deep learning model generated. The aim here is to obtain the most
successful result by trying different class numbers on the network created. In the first part of this article, the
convolutional neural network models and the results of the model we have created are compared. It has been observed
that the AlexNet network established better results. In the second part, the effects of the number of classes on the deep
learning model we have created are examined together with its results. It is seen that the success rate of the deep network
model created with the number of classes increases inversely.

Keywords: Convolutional Neural Networks, Binary Image, Classification
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Yiiksek Enerjili Firinlarda Kullanilan Yakit Tiirlerinin Swot Analizi Ile Secimi
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OZET

Giiniimiiziin giincel bir sorunu, dijital doniisiim ve artan enerji ihtiyaclari dogrultusunda kullanilan yakitlardan kaynakl
sera gazi salinimidir. Kiiresel 1sinmanin etkilerini daha aza indirmek i¢in diinya genelinde bir¢ok dnlemler alinmaktadir.
Bu kapsamda, yiiksek 1s1 gerektiren endiistriyel firinlarda kullanilan yakitlarin, 6zellikle CO2 saliniminin yogun olan
sanayi bolgelerindeki etkileri tizerine ¢alismalar yapmak énem kazanmistir. Bu nedenle ¢6ziim olarak, yesil doniisiime
olanak saglayan ve teknolojik olmasinin yanmi sira yenilebilir enerji kaynaklarindan biri olan hidrojenin kullanimi
hedeflenmektedir. Hidrojenin yakit olarak kullanilmasinin 6zelliklerinden en 6nemlisi karbon ayak izini minimize etme
potansiyeline sahip olmasidir.

Bu calismada 6ncelikle ytiksek 1s1 gerektiren endiistriyel firinlarda kullanilan gesitli yakitlar AHP yontemi ile uzman
goriisleri 1s181nda degerlendirilerek onceliklendirilmistir. Stirekli Olan ve alternatif yakitlar AHP ve SWOT yontemleri
yardimiyla degerlendirilmistir. Bu analiz, cevresel faktorler, yenilenebilir enerji, enerji verimlilii ve ekonomik faktoérleri
icerecek sekilde kapsamli bir degerlendirme sunmaktadir. Ayrica, dogalgaz, elektrik ve LPG gibi olagan yakitlarin
haricinde hidrojenin kullanilmasi durumunda olusabilecek emisyon salim miktarlari, liretim miktarlar1 ve potansiyel
sorunlar karsilastirilarak cevresel faydalar belirlenecektir. Bu detaylar goz oniine alindiginda bu ¢alismada AHP yontemi
kullanilarak uzmanlar tarafindan belirlenen degerlendirmeler sonucunda hidrojen enerjisinin ¢cevresel faktorlere, enerji
verimliligine ve ekonomik faktorlere gore 6nemli ve olumlu sonuglar elde edilecegi 6n goriilmektedir.

Anahtar Kelimeler: Yenilenebilir enerji, AHP, SWOT, Yakit, CO2

Selection of Fuel Types Used in High Energy Furnaces with Multi-Criteria Decision Making
Method

ABSTRACT

One of the trending issues in today's world, driven by digital transformation and increasing energy needs, is the
greenhouse gas emissions from the fuels used. Globally, numerous measures are being taken to reduce the effects of
global warming. In this context, it is crucial to conduct studies on the impact of fuels used in industrial furnaces requiring
high heat, especially in industrial areas with intense CO2 emissions. As a solution, the use of hydrogen is targeted, which
not only facilitates green transformation but also serves as a fuel derived from renewable energy sources. Because of
this, hydrogen holds significant potential with its key characteristic of minimizing carbon foot print.

This study involves the evaluation of various fuels used in industrial furnaces with high heat requirements through the
Analytic Hierarchy Process (AHP), providing a ranking based on expert opinions. The analysis of both conventional and
alternative fuels will be conducted using the AHP method and SWOT analysis. The comprehensive assessment will
encompass environmental factors, renewable energy, energy efficiency, and economic considerations. Additionally, the
emissions, production quantities, and potential issues associated with the use of hydrogen, as opposed to conventional
fuels like natural gas, electricity, and LPG, will be compared, and the environmental benefits will be identified.

Keywords: Renewable energy, AHP, SWOT, Fuel, CO:
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Kabin Tipi Tam Otomasyon Boya Temizleme Makinesi Tasarimi ve Uretimi
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OZET

Yaslanmis boya ve vernik katmanlarinin ahsap yiizeylerden etkili ve hasarsiz bir sekilde ¢ikarilmasi hem estetik hem de
uzun siireli malzeme kullanimi i¢in olduk¢a 6nemlidir. Kazima veya zimparalama gibi geleneksel yontemler zaman alici
ve biiylik ¢aba gerektirmektedir. Ayrica, boya sokiicii kimyasallar gibi alternatif ¢éziimler insan saghig1 ve ¢evre igin
onemli tehditler olusturmaktadir. Bu problemlerden yola ¢ikilan bu ¢calismada, yenilikgi bir ¢6ziim olarak kabin tipi tam
otomasyon bir boya temizleme makinesi (KATTABOT) tasarlanmis ve liretilmistir. KATTABOT, basin¢li hava kullanarak
yluzeye asindirici madde piuskiirtmek suretiyle ahsap da dahil olmak iizere ¢esitli malzemelerdeki boya ve vernik
katmanlarini etkin bir sekilde ortadan kaldirmak iizere tasarlanmistir. Hava basinci, nozul ¢apy, firlatma agisi, firlatma
mesafesi ve besleme hiz1 gibi parametreleri kontrol etme ve ayarlama yetenegine sahip olan makine, farkl 6zellikteki
katmanlarin temizlenmesi senaryolari i¢in esnek bir altyapr sunmaktadir. Ayrica KATTABOT, endiistrideki asindirici
medyalarin ¢esitliligini artirarak, kaplama tabakasinin kaldirilmasi i¢in ¢evre dostu bir ¢6zliim sunmayi1 ve bu sayede
bircok sektore fayda saglamayi ve bu alandaki arastirmalari ilerletmeyi amaglamaktadir.

Anahtar Kelimeler: Kaplama, boya temizleme, vernik, ahsap yiizeyler, medya piiskiirtme

Design and Production of Cabin Type Full Automation Paint Removal Machine

ABSTRACT

The effective and damage-free removal of deteriorated paint and varnish from wood surfaces is vital for both aesthetic
and long-term material use. Traditional methods like scraping or sanding are labor-intensive and time-consuming.
Moreover, alternative solutions like paint strippers pose significant threats to human health and the environment. To
address these challenges, this study introduces a groundbreaking solution: the Cabin Type Full Automation Paint
Removal Machine (CAPREM), designed and manufactured. The CAPREM is engineered to efficiently eliminate layers of
paint and varnish from diverse materials, including wood, by blasting abrasive media onto the surface using compressed
air. With the ability to control and adjust parameters such as air pressure, nozzle diameter, removal angle, removal
distance, and feed rate, the machine offers flexibility for various coating layer removal scenarios. Furthermore, by
enhancing the diversity of abrasive media, the CAPREM aims to provide an environmentally friendly solution for coating
layer removal, benefiting multiple industries and advancing research in this field.

Keywords: Coating, paint removal, varnish, wood surfaces, media blasting
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Karo Uretim Sektériinde Bir Firmanin Piiskiirtmeli Kurutma Siirecinde Sicaklik Set Degerinin

Regresyon Modeli ile Onerilmesi
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OZET

Karo iiretim siireclerinde kullanilan dogalgaz enerjisinin biiyiik bir kismi plskiirtmeli kurutma (spray dryer)
makinelerinden tiiketilmektedir. Bu siirecte, degirmenlerden ve silolardan gecerek gelen c¢amurun igindeki su
buharlastirilir ve spray dryer ¢ikisinda masse haline getirilir. Kalite ve iiretim standartlar1 geregi masse belirli bir nem
araliginda tutulmaldir. Istenilen masse nemi degerlerine erisebilmek icin ise spray hava cikis set sicakhik degeri
parametresinin optimum sekilde belirlenmesi gerekmektedir. Projeden 6nce spray hava gikis set sicakligl operator
deneyimine bagl olarak belirlenirken, kullanilan regresyon modeli ile bu siire¢ makine 6grenmesi algoritmalarina
birakilmistir ve gercek zamanli tavsiye sistemine gecilmistir. U¢ farkli spray makinas icin ii¢ farkhi regresyon modeli
olusturulmustur. Sprayler’deki gaz tiikketimi set sicakligi ile kontrol edilebilmektedir. Bu nedenle 3D grafikler kullanilarak
gaz tiiketimini agiklayan 6nemli degiskenler kiitle akisi, camur yogunlugu, camur sicakligi ve firindan gelen hava sicakligi
olarak belirlenmistir. Bu degerlerin belirli tolerans araliklarinda kaldiginda sicaklik ve nem degeri arasinda lineer bir
iliskisi olacag hipotezi test edilmistir. 3 farkli spray dryer i¢in elde edilen modellerin R2 degerleri sirasiyla 0.65 ile 0.85,
RMSE degerleri ise 0.01 ve 0.13 arasinda degisen sekilde dl¢iilmiistir.

Anahtar Kelimeler: Piiskiirtmeli Kurutma, Regresyon Analizi, Sicaklik Onerisi

Recommendation of Outlet Temperature Set Value for Spray Dryer Process in Tile
Manufacturing Company

ABSTRACT

A large portion of the natural gas energy in tile manufacturing is consumed by spray dryer machines. Water within the
slurry is evaporated during this process. Due to quality standards, the moisture of the slurry must be kept within a certain
range. To achieve the desired moisture values of the slurry, it is necessary to optimally determine the outlet spray set
temperature. Before this project, the determination of the outlet spray set temperature was largely dependent on the
experience of the operators. However, with the introduction of a regression model, this process has been entrusted to
machine learning algorithms, leading to the development of a real-time recommendation system. Separate regression
models have been formulated for three distinct spray dryer machines. Significant variables explaining gas consumption
have been identified as mass flow, slurry density, slurry temperature, and air temperature coming from the oven, using
3D graphics. The hypothesis is that there would be a linear relationship between temperature and moisture value when
these values remain within certain tolerance ranges. This hypothesis has been tested with the models generated for three
different spray dryers demonstrating R? values ranging between 0.65 and 0.85, and RMSE values fluctuating between
0.01 and 0.13.

Keywords: Regression Analysis, Spray Dryer, Temperature Recommendation
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OZET

Birbirine karismayan, sicakliklari farkl iki veya daha fazla akiskan arasinda 1s1 transferi gerceklestiren komponentlere
1s1 degistirici denir. Genellikle 1s1 degistiriciler boru tipi ve plakal tip 1s1 degistiriciler olmak iizere ikiye ayrilir.
Akiskanlarin hareket yoniine gore paralel, karsit ve ¢apraz akis olmak iizere {i¢ kategoride degerlendirilirler. Is1
degistiricilerin yiizeyleri diiz veya dalgali olarak aliiminyum, epoksi kaplamali aliiminyum, hidrofilik kaplamali
aliminyum lamel olabilir. Lamellerin kalinliklar1 0,12 mm’den 0,2 mm’ye kadar degismektedir. Is1 degistiricilerde, iki
akiskan arasindaki sicaklik farki konuma bagh degistigi icin kapasite hesaplar1 aritmetik ortalama veya logaritmik
ortalama sicaklik farki yontemleri kullanilmaktadir. Bu ¢alismanin amaci, karsit akish bir 1s1 degistiricide farkli hava
debilerin ¢ikis havasi sicakligi tizerindeki etkisini incelemektir. Logaritmik sicaklik farki metodu kullanilarak, sistem
modellenmistir. Modeldeki 1s1 degistirici, 3 sirali, 8 borulu, 2,5 mm hatveli ve 2 devreli aliiminyum kanat - bakir borulu
sulu 1s1 degistiricidir. Giris havas1 27°C kuru termometre ve 19°C yas termometre olarak sabit kabul edilmistir. Su tarafi
giris/cikis kosullar1 7/12°C olarak sabit tutulmustur. Hesaplamalarda, hava debisi 300 m3/h’den; 900 m3/h degerine
yukseltilirken; ¢ikis havasi kuru termometre sicakligi 14,1 °C’den 17,5 °C’ye ve su tarafl basing kayb1 6,4 kPa degerinden,
25,6 kPa degerine yiikseldigi g6zlemlenmistir. Cikis havasi sicakliginin artmasinin sebebi; hava debisi arttikea iki akiskan
arasindaki 1s1 transferinin artmis olmasidir.

Anahtar Kelimeler: Is1 degistiricisi, logaritmik sicaklik farki, sogutma kapasitesi, basing kaybi

The Effect of Different Air Flow Rates on Outlet Air Temperature in a Counterflow Heat
Exchanger

ABSTRACT

A component that transfers heat between two or more fluids at different temperatures without mixing is called a heat
exchanger. Heat exchangers are generally categorized into two types: tube type and plate type heat exchangers. They are
evaluated in three categories based on the direction of fluid movement: parallel, counter, and cross-flow. The surfaces of
heat exchangers can be flat or corrugated aluminum, epoxy-coated aluminum, or hydrophilic-coated aluminum fins. The
thickness of the fins varies from 0.12 mm to 0.2 mm. Due to the variation in temperature difference between the two
fluids depending on the position, capacity calculations in heat exchangers are made using arithmetic mean or logarithmic
mean temperature difference methods. The purpose of this study is to examine the effect of different air flows on the
outlet air temperature in a counter-flow heat exchanger. The system is modeled using the logarithmic temperature
difference method. The heat exchanger in the model is a 3-row, 8-tube, 2.5 mm fin pitch, and 2-circuit aluminum fin-
copper tube water heat exchanger. The inlet air is assumed to be 27°C dry bulb temperature and 19°C wet bulb
temperature. Water side inlet/outlet conditions are maintained at 7/12°C. In the calculations, while the air flow rate is
increased from 300 m3/h to 900 m3/h, the outlet air dry bulb temperature is increased from 14.1°C to 17.5°C, and the
pressure drop on the water side is increased from 6.4 kPa to 25.6 kPa. The reason for the increase in outlet air
temperature is the increase in heat transfer between the two fluids as the air flow rate increases.

Keywords: Heat exchanger, logarithmic mean temperature difference, cooling capacity, pressure drop
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Kimyasal Yontemlerle Zemin lyilestirmelerinde Yeni Bir Alternatif Olan Magnezyum Oksit
(MgO0) Teknolojisinin Onemi
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OZET

Giin gectikce artan geoteknik sorunlardan bazilar1 asir1 oturmalar, diisiik tasima giicii, sivilasma, ani ¢okmeler ile
kontrolsiiz sisme-biiziilme davranislaridir. Bunlar ¢evresel ve dinamik etkiler ile tetiklenebilirken asil problem
zeminlerin zayif mithendislik 6zellikleridir. C6ziim olarak, zeminler s1g seviyelerde kompaksiyon ile kimyasal yontemler
veya derin seviyelerdeki tiim zeminler i¢cin gegerli vibro-flotasyon, dinamik kompaksiyon, elektrosmoz ve kum drenleri
ile iyilestirilebilmektedir. Mermer tozu, ugucu kil, piring kabugu, atik lastik lifleri, kalsiyum karbiir gibi atik maddelerin
kullanildig1 metotlarinda zeminlerin fiziksel ve mekanik olarak iyilesmesi bazi endiseler icerirken, geleneksel kimyasal
yontemlerde kullanilan ¢imento, bitiim, kire¢, sodyum-silikat gibi maddelerin zeminde uzun siireli varlig ile cevreyle
etkilesimi sonucu olusabilecek farkli tirtinler bélgenin pH degerlerini degistirecek ve yeralti sularina karisarak dogadaki
canli dengesini negatif etkileyecektir. Cevre kirliligini azaltmak ve karbondioksit salinimini azaltip, doganin pH dengesini
korumak i¢in alternatifler gerekmektedir. Olusturdugu diisiik bazik ortam sayesinde (pH:9.5-10) yer alt1 suyu 1slahi ile
agir metal stabilizasyonunda kullanilan, maliyet bakimindan ¢imentoyla esdeger, birtakim ¢cimentolar1 bulunan ve dogal
kaynaklardan pratik elde edilmesi bakimindan verimli bir kimyasal olan magnezyum oksit 6n plana ¢ikmaktadir.Bu
calismada, magnezyum oksit'in zemin iyilestirme iizerinde finansal anlamda fayda analizleri ile varolan ¢alismalardan
yola cikilarak, zeminler lizerindeki mekanik ve fiziksel etkileri arastirilmis olup, diger ¢evre dostu olmayan kimyasallara
ne diizeyde alternatif olabilecegi tartisilmistir.

Anahtar Kelimeler: Zemin lyilestirme, Magnezyum Oksit, Fayda Analizi, Mekanik Dayanim, Kimyasal Yéntem

The Importance of Magnesium Oxide (MgO0) Technology, a New Alternative in Soil
Improvement with Chemical Methods

ABSTRACT

The geotechnical concerns at present are excessive settlements, low bearing capacity, liquefaction, sudden collapses and
uncontrolled swelling-shrinkage behaviors. In spite of an environmental and dynamic effects, the real problem is the
weakness within properties of the soils. As a solution, soils can be improved by chemical methods with compaction at
shallow levels or by vibro-flotation, dynamic compaction, electrosmosis and sand drains, which are valid for all soils at
deep levels. While there are some drawbacks about the physical and mechanical treatment of soils in methods using
waste materials such as marble dust, fly ash, rice husk, waste tire fibers and calcium carbide, the long-term presence of
substances such as cement, bitumen, lime and sodium-silicate in the ground used in traditional chemical methods.
Different products that may occur as a result of interaction with the environment will change the pH values of the region
and mix with groundwater, negatively affecting the balance of living things in nature. Alternatives are needed to reduce
environmental pollution, reduce carbon dioxide emissions and maintain the pH balance of nature. Magnesium oxide,
which is used in groundwater reclamation and heavy metal stabilization thanks to the low basic environment it creates
(pH: 9.5-10), has some cements that are equivalent to cement in terms of cost, and is an efficient chemical in terms of
being obtained practically from natural resources, comes to the fore. In this study, based on existing studies and financial
benefit analysis of magnesium oxide on soil improvement, its mechanical and physical effects on soils were investigated,
and the extent to which it could be an alternative to other environmentally unfriendly chemicals was discussed.

Keywords: Ground Improvement, Magnesium Oxide, Benefit Analysis, Mechanical Strength, Chemical Method
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Ortorombik Kristal Yapiya Sahip Tek Katmanli FeB Malzemenin Elektromanyetik Kalkanlama
Etkinliginin DFT Yéntemi Kullanilarak incelenmesi
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OZET

Elektrikli cihazlarin kullanimy, yiiksek gerilim hatlari, radio-TV vericileri, baz1 endiistriyel ve tibbi cihazlar ve 6zellikle
kablosuz iletisimin artmasi beraberinde elektromanyetik kirliligin artmasi giin gectikce canli sagligini, hassas sistemlerin
calismalarini ve yliksek hassasiyet gerektiren dl¢iimleri tehlikeye sokmaya baslamistir. Buyiik bir cevresel kirlilige
doniismiis olan elektromanyetik radyasyondan korunmanin en etkili yolu elektromanyetik kalkanlama yapmaktir. Farkl
sektorlerin cesitli uygulama alanlarinin ihtiyacina cevap verebilecek kalkanlama malzemelerinin gelistirilmesi icin
calismalar devam etmektedir. Grafenin kesfinden sonra iki boyutlu (2D) malzemelere olan ilgi artarak devam etmektedir.
Bu calismada, MXene sonrasi malzemeler olan MBene sinifina ait ortorombik kristal yapiya sahip ve cmcm uzay grubunda
bulunan FeB molekiiliinden elde edilmis film tabaka, ab-initio metotlar kullanilarak incelenmistir. Demir katkili bor (FeB)
yapisl nano pargacik dizeyinde yogunluk fonksiyonel teorisi (DFT) kullanilarak incelenerek elektronik yapisi, optik
ozellikleri ve zirhlama etkisi detayli olarak incelenmistir. FeB nanoparcaciklar kullanilarak elde edilen tek katmanli film
yapinin 20 dB seviyelerinde kalkanlama performansi gdstermesi nano boyutlarda kalkanlama malzemelerinin iiretilmesi
ve uygulanmasi i¢in umut vericidir.

Anahtar Kelimeler: ab-initio, DFT, elektromanyetik kalkanlama, FeB

Investigation of Electromagnetic Shielding Effectiveness of Monolayer FeB Material with
Orthorhombic Crystal Structure Using DFT Method

ABSTRACT

The use of electrical devices, high-voltage lines, radio-TV transmitters, some industrial and medical devices and
especially the increase in electromagnetic pollution with the increase in wireless communication has started to endanger
the health of living beings, the operation of sensitive systems and measurements requiring high precision. The most
effective way to protect against electromagnetic radiation, which has become a major environmental pollution, is
electromagnetic shielding. Work is ongoing to develop protective materials that can meet the needs of various application
areas in different sectors.After the discovery of graphene, interest in two-dimensional (2D) materials continues to
increase. In this study, the film layer obtained from the FeB molecule, which has an orthorhombic crystal structure and
is located in the cmcm space group, belonging to the MBene class, which are post-Mxene materials, was investigated
using ab-initio methods. The structure of iron-doped boron (FeB) has been investigated at the nanoparticle level using
density functional theory (DFT) and its electronic structure, optical properties and armoring effect have been studied in
detail. The single layer film structure obtained using FeB nanoparticles shows shielding performance at 20 dB levels,
which is promising for the production and application of shielding materials at nano-scale.

Keywords: ab-initio, DFT, electromagnetic shielding, FeB
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Cok Islevli Yapisal Siiperkapasitérlerde Potansiyel Uygulamalar icin Modifiye Karbon
Fiberlerin Gelistirilmesi
llayda Ingec*, Aysegiil Cakiroglu’, I. Isil Giirten Inale*

aAnkara Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisligi Béliimii, Ankara/Tiirkiye.
*Sorumlu Yazar: igurten@eng.ankara.edu.tr

OZET

Bu arastirmanin amaci, yapisal siiperkapasitorlerde potansiyel elektrot malzemesi olarak kullanilmak tizere yiiksek gii¢
yogunluguna sahip tersinir aktif karbon kapli karbon fiber elektrotlarin gelistirilmesidir. Literatiirde, yapisal
sliperkapasitorlerde kullanim i¢in aktif karbon ile kaplanmis karbon fiber kompozit elektrotlar hakkinda oldukc¢a sinirh
arastirma bulunmaktadir. Karbon fiber temelli yapisal elektrotlarin elektrokimyasal performansini gelistirmek iizere
yuzey oOzellikleri gelistirilmis biyokiitle atiklarindan irretilmis aktif karbonlarin kullanildigi bir c¢alismaya
ratlanmamistir. TUBITAK-2209-A kapsaminda desteklenen bu arastirmada atik biber posasindan (salca fabrikasi atig1)
yliksek gozenekli aktif karbonlar kimyasal aktivasyon yontemiyle hazirlanarak, ticari olarak temin edilen karbon
fiberlerin yiizeyine belli oranlarda kaplanmistir. Aktif karbon iiretiminde kullanilan kimyasal aktivasyon isleminde K2CO3
kullanilmistir. Orijinal karbon fiber kumaslar tretilen aktif karbon o6rnekleri ile kiitlece %2, 5, 10, 15 oraninda
kaplanmistir. Kaplanan kumaslar direkt siiperkapasitor elektrotu olarak kullanilarak, simetrik siiperkapasitor hiicreleri
hazirlanmis ve 6 M KOH elektroliti ile elektrokimyasal performanslari incelenmistir. Biber posasi temelli aktif
karbonlarla kapli karbon fiber kumaslarin yiik depolama kapasitesinin orijinal kumasa goére dnemli oranda arttig1 tespit
edilmistir.

Anahtar Kelimeler: Yapisal Stiperkapasitorler, Karbon Fiber, Aktif Karbon, Kimyasal Aktivasyon, Enerji Depolama

Development of Modified Carbon Fibers for Potential Applications in Multifunctional Structural
Supercapacitors

ABSTRACT

This research aims to develop reversible activated carbon-coated carbon fiber electrodes with high power density to be
used as electrode materials in structural supercapacitors. There is very limited research in the literature on carbon fiber
composite electrodes coated with activated carbon for use in structural supercapacitors. There has been no study using
activated carbons produced from biomass wastes with improved surface properties to improve the electrochemical
performance of carbon fibre based structural electrodes. In this research supported by TUBITAK-2209-A, highly porous
activated carbons from waste pepper pulp (tomato paste factory waste) were prepared by chemical activation method
and coated on the surface of commercially available carbon fibres at certain ratios. K2CO3 was used in the chemical
activation process used in activated carbon production. Original carbon fibre fabrics were coated with the produced
activated carbon samples at a ratio of 2, 5, 10, 15 % by mass. The coated fabrics were used as direct supercapacitor
electrodes, symmetrical supercapacitor cells were prepared and their electrochemical performances were investigated
with 6 M KOH electrolyte. It was found that the charge storage capacity of carbon fibre fabrics coated with pepper pulp
based activated carbons increased significantly compared to the original fabric.

Keywords: Structural Supercapacitors, Carbon fiber, Activated Carbon, Energy storage, Chemical Activation
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Miisteri Hizmetlerinde Biiyiik Dil Modelleri: Enuygun'un Soru-Cevap Chatbot’u Uzerine Bir
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OZET

Onde gelen seyahat rezervasyon platformlarindan Enuygun, miisterilerin seyahat sorularina yardimci olmak icin son
teknoloji bir soru-cevap (Q&A) chatbot ¢gercevesi gelistirmistir. Bu ¢erceve, aninda dogru ve ilgili yanitlar sunmak igin
biiyiik dil modellerinin (LLM'ler) ve yenilik¢i dogal dil isleme (NLP) tekniklerinin giiciinden yararlanmaktadir. Onerilen
cerceve, kullanicilarin uguslar, otobiisler, oteller ve araba kiralama gibi konulardaki sorularin1 yanitlayabilmektedir.
Sistemin ana bilesenleri arasinda soru-cevap verilerini depolayan bir vektor veritabani, belgelerin igcerigini anlayan ve
uygun verileri sohbet robotu uygulamasina yénlendiren LangChain kiitiiphanesi ve sohbet siirecini ytiriiten GPT-4 adh
biiytik bir dil modeli bulunmaktadir. Modelin egitim asamasinda, cevap setleri OpenAl'nin Ada gémme modelleri
kullanilarak vektérlestirilmistir ve FAISS vektér veritabaninda saklanmistir. Onerilen cerceve seyahat endiistrisi
uzmanlari tarafindan test edilmistir. Dikkatle hazirlanmis 240'tan fazla soruyu iceren testlerde, sistem bunlarin %90'ina
ilgili yanitlar vermistir. Bu basari, ¢ercevenin seyahatle ilgili cesitli sorgulari dogruluk ve verimlilikle ele alma
konusundaki etkinligini vurgulamaktadir. Calisma sonuglari umut verici olsa da, karmasik sorular zorluklara yol agabilir
ve genellestirilebilirligini kesfetmek icin daha fazla arastirmaya ihtiyag¢ vardir.

Anahtar Kelimeler: Sohbet Botu, Biiyiik Dil Modeli, Dogal Dil isleme

Large Language Models in Customer Service: An Analysis of Enuygun's Q&A Chatbot
Framework

ABSTRACT

Enuygun, a leading travel booking platform, has developed a cutting-edge question and answer (Q&A) chatbot framework
to assist customers with their travel queries. This framework harnesses the power of large language models (LLMs) and
innovative natural language processing (NLP) techniques to deliver accurate and relevant answers instantly. The
proposed framework can answer users' questions on topics such as flights, buses, hotels, and car hire. The main
components of the system include a vector database that stores the question-and-answer data, the LangChain library that
understands the content of the documents and routes the appropriate data to the chatbot application, and large language
model, GPT 4, that execute the chat process. In the training phase of the model, the answer sets were vectorized using
OpenAl’s Ada embedding models and stored in the FAISS vector database. The proposed framework has been tested by
travel industry experts. In tests involving over 240 carefully crafted questions, the system provided relevant answers to
a remarkable 90% of them. This success highlights the framework's effectiveness in handling diverse travel-related
queries with accuracy and efficiency. While the study results are promising, complex questions can lead to difficulties
and further research is needed to explore its generalizability.

Keywords: Chatbot, Large Language Model, Natural language processing
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OZET

Otomotiv endiistrisinin gelismesiyle icten yanmali motorlu araglarin yaninda giinlimiizde mekanik diferansiyel iceren
geleneksel elektrikli araclar da yayginlasmistir. Buna paralel olarak, diferansiyel iceren elektrikli ara¢lar kadar yaygin
olmasa da teker-i¢i elektrik motorlu (hub-motor) tahrik mekanizmasi igeren cesitli araglar da (bisiklet, elektrikli
motosiklet, golf araci vb.) kullanilmaktadir. Bu alandaki ilk ¢alismalarda hub-motorlar jant ve tekerlek aksina rijit bagh
olacak sekilde tasarlanmis, bu tasarimin sonucunda siispansiyon sisteminin yaysiz kiitlesinde artis meydana gelmistir
(35 > 80 kg). Boylece titresimler dogrudan motora iletilmis olmakta, motor yataklarinda asinma ve radyal kuvvetlerde
artis goriilmekte, bu durum motor émriini azaltmakta ve yol tutusu ile siiriis konforunu diisiirmektedir.

S6z konusu kiitle artisinin olumsuz etkilerinin azaltilmasi i¢in birincil stispansiyona ek olarak literatiirdeki ikincil bir
slispansiyon 6ngoren tasarimlara sahip ¢esitli modeller arastirilmistir. Bu modellerden dort tanesi se¢ilmis ve bunlar
tizerinde yaysiz kiitle artis1 durumunda ortaya ¢ikan dinamikler incelenmis ve birbirleriyle karsilastiriimistir. Bununla
birlikte mevcut modellerden farkl bir model 6ngérilmiis ve literatiirdeki modeller ile karsilastiriimistir.

Anahtar Kelimeler: ikincil siispansiyon, teker-i¢ci motor (hub-motor), siiriis konforu, yaysiz kiitle artisi, yol tutusu.

Examination of Different Suspension Models of Electric Vehicles with In-Wheel Motors and
Comparison in Terms of Handling and Comfort

ABSTRACT

With the development of the automotive industry, traditional electric vehicles with mechanical differentials have become
widespread in addition to internal combustion engine vehicles. In parallel, although not as common as electric vehicles
containing differentials, various vehicles containing in-wheel electric motor (hub-motor) drive mechanisms (bicycles,
electric motorcycles, golf carts, etc.) are also used. In the first studies in this field, hub-motors were designed to be rigidly
connected to the rim and wheel axle, and as a result of this design, there was an increase in the unsprung mass of the
suspension system (35 - 80 kg). Thus, vibrations are transmitted directly to the engine, wear on the engine bearings and
an increase in radial forces occur, reducing engine life and decreasing roadholding and driving comfort.

In order to reduce the negative effects of this mass increase, various models in the literature with designs that envisage
a secondary suspension in addition to the primary suspension have been investigated. Four of these models were selected
and the dynamics that emerged in case of unsprung mass increase were examined and compared with each other.
However, a different model from the existing models was predicted and compared with the models in the literature.

Keywords: Secondary suspension, in-wheel motor (hub-motor), ride comfort, unsprung mass increase, road holding.
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Bisiklet Endiistrisinde Sasi Imalatinda Magnezyum Kullaniminin Yapisal Analizi
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OZET

Gliinimiizde bisiklet endiistrisi, stirekli olarak yeni malzemeler ve tasarim teknolojileri tzerinde arastirmalar
yapmaktadir. Bu arastirmalarin bir sonucu olarak, son yillarda bisiklet sasisi tasariminda énemli yenilikler ve gelismeler
yasanmaktadir. Bu makalede, magnezyumun bisiklet sasisi malzemesi olarak kullanilmasi tizerine bir analiz sunulacaktir.
Magnezyum, son dénemlerde bisiklet endiistrisinde artan ilgiyi ¢eken bir malzemedir. Hafifligi, yiiksek mukavemeti ve
titresim absorbe edici oOzellikleriyle dikkat ¢eken magnezyum, bisiklet sasisi liretiminde potansiyel avantajlar
sunmaktadir. Bu c¢alismada, magnezyumun bisiklet sasisi malzemesi olarak kullanilmasinin getirdigi faydalar ve
potansiyel zorluklar ele alinacak ve bu malzemenin bisiklet performansi, konfor ve dayaniklilik tzerindeki etkileri
incelenecektir. Analizimi, magnezyumun bisiklet endiistrisindeki yerini ve potansiyel gelecegini degerlendirecek ve bu
malzemenin diger geleneksel bisiklet sasi malzemeleriyle karsilastirilmasini saglayarak okuyuculara kapsamli bir bakis
acisit sunacaktir. Sonug olarak, bu calisma, bisiklet endiistrisindeki yenilik¢i malzeme ve tasarim trendlerini anlamak
isteyenler icin degerli bir kaynak olacaktir. Magnezyumun bisiklet sasisi tasariminda kullanilmasi, potansiyel olarak
endiistriye yeni bir boyut kazandirabilir ve bu makale, bu heyecan verici gelismeyi daha yakindan incelemek i¢in bir
baslangi¢ noktasi olacaktir.

Anahtar Kelimeler: Magnezyum Sasi, Analiz, Bisiklet, Malzeme

Structural Analysis of Magnesium Usage in the Bicycle Industry
ABSTRACT

Today, the bicycle industry is constantly researching new materials and design technologies. As a result of this research,
there have been significant innovations and developments in bicycle frame design in recent years. In this paper, an
analysis of the use of magnesium as a bicycle frame material will be presented. Magnesium is a material that has recently
attracted increasing interest in the bicycle industry. Magnesium, which attracts attention with its lightweight, high
strength and vibration absorbing properties, offers potential advantages in bicycle frame production. This paper
discusses the benefits and potential challenges of using magnesium as a bicycle frame material and analyses its effects
on bicycle performance, comfort and durability. Our analysis will assess the place and potential future of magnesium in
the bicycle industry and provide readers with a comprehensive perspective by providing a comparison of this material
with other conventional bicycle frame materials. Ultimately, this paper will be a valuable resource for those seeking to
understand innovative material and design trends in the bicycle industry. The use of magnesium in bicycle frame design
could potentially bring a new dimension to the industry, and this article will be a starting point for a closer examination
of this exciting development.

Keywords: Magnesium Chassis, Analysis, Bicycle, Material
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Mannitol Oleat Ester Sentezi ve Yapisal Karakterizasyonu
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OZET

Giliniimiizde gelismekte olan teknolojilerle birlikte ‘Yesil ¢evre’ anlayisinin birlestirilmesi ve sanayi uygulamalarina
entegre edilmesi calismalari hizla yayginlasmaktadir. Bir¢ok sektérde kullanilan {iriinlerin, biyobozunur olmasi, toksik
ozellik tasimamasi ve ¢cevre sagligina uygun olmasi 6zellikle son zamanlarda biiyiik bir 6nem kazanmistir. Esterler, ¢cok
yonli olan kimyasal yapilari ile plastiklerden recinelere, patlayicilardan biyoyakitlara, yaglayicilardan kagida ve
kozmetikten sagliga, kisisel bakim endiistrisine kadar ¢esitli uygulamalarda kullanimi olan ve biyoyararlanimi olduk¢a
yliksek olan alternatif tiriin gruplarinda yer almaktadir. Esterler, liriin performans 6zelliklerini arttirmak, homojenligi
saglamak, emiilsifiye etmek, termal ve oksidatif stabiliteyi saglamak gibi cesitli amaglarla kullanilmaktadir. Bu ¢alismada,
biyobozunur bir seker alkolii olan mannitol ve bitkisel kaynakli elde edilen oleik asidin esterlesme reaksiyonlari
gerceklestirilmistir. Reaksiyonlarda, farkli katalizorlerin reaksiyona olan etkileri goézlemlenmistir. Esterlesme
reaksiyonlarinda optimum sicaklik 220 °C olarak belirlenmistir. Elde edilen nihai tiriinler, asit numarasi, viskozite, renk,
sabunlasma sayisi, parlama noktasi, reaksiyon verimi ve reaksiyon siiresi gibi ¢esitli parametrelerle degerlendirilmistir
ve FTIR gibi spektroskopik yontemle karakterize edilmistir. Bu ¢alismanin amaci, mannitol oleat esterlerinin kozmetik
sektoriinde nemlendirici, kivam artirici ve emiilsifiye edici; ilag endiistrisinde ¢oziiniirlik arttiric1 ve stabilizator, gida
sektoriinde tatlandirici ve stabilizator; metal isleme sektoriinde emiilsifiye edici ve yaglayici 6zellikler katarak kullanima
uygun katma degeri yiiksek ester tiriinleri elde etmektir.

Anahtar Kelimeler: Biyobazl ester, Esterlesme reaksiyonu, Mannitol oleat

Synthesis and Structural Characterization of Mannitol Oleate Ester

ABSTRACT

In today's rapidly advancing technological landscape, efforts to integrate the concept of 'Green Environment' into
industrial applications are becoming widespread. The biodegradability of products, their non-toxic nature, and their
suitability for environmental health have gained significant importance, especially in many sectors. Esters, with their
versatile chemical structures, find applications in various product categories ranging from plastics to resins, explosives
to biofuels, lubricants to paper, cosmetics to health, and personal care industries, showcasing high bio-utilization
potential. Esters are employed for various purposes, such as enhancing product performance, ensuring homogeneity,
emulsification, and providing thermal and oxidative stability. In this study, esterification reactions of mannitol, a
biodegradable sugar alcohol, and oleic acid obtained from plant sources were conducted. The effects of different catalysts
on the reactions were observed. The optimum temperature for esterification reactions was determined to be 220 °C. The
final products were evaluated based on various parameters such as acid number, viscosity, color, saponification number,
flash point, reaction yield, and reaction time. They were characterized using spectroscopic methods like FTIR. The aim of
this study is to obtain ester products with high added value for use in various industries. The aim of this study is to obtain
high added value ester products of mannitol oleate esters suitable for use as moisturizers, thickeners and emulsifiers in
the cosmetics industry, solubility enhancers and stabilizers in the pharmaceutical industry, sweeteners and stabilizers
in the food industry, and emulsifiers and lubricants in the metal processing industry.

Keywords: Biobased ester, Esterification reactions, Mannitol oleate
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Tekstil Arsimet Spiral Anten Tasarimi
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OZET

Giiniimiiz kablosuz haberlesme ve radar uygulamalarinda antenlerin genis bant ve yiiksek kazanc isterlerini saglamasi
sistem performansi acisindan 6nem arz etmektedir. Dogrusal polarize antenler, nesnelerin ytiksek dogrulukla tespiti ve
siniflandirilmasi i¢in uygun degildir. Kablosuz baglanti verimliligini iyilestirmek ve polarizasyon hizalamasindan dolay1
olusan kayiplari minimize etmek icin dairesel polarize antenler kullanilmalidir. Radar uygulamalarinda, genis frekans
bandina ve dairesel polarizasyona sahip olmalari nedeni ile spiral antenler 6nemli rol almaktadir. Spiral antenlerin ¢ap,
en diisiik calisma frekansina gore belirlenmektedir. Bu durum antenin boyutlarinin oldukga biiyiik olmasina sebebiyet
verir. Biiylik boyutlu antenlerin saha uygulama alanlarindaki kullanimi zordur ve tasinma dayanikliligi azdir. Bu
calismada, arama-kurtarma radarlarinda kullanilmasi énerilen, 150 MHz - 950 MHz frekans araliginda ¢alisan, diisiik
eksenel oranly, yiiksek kazanglh ve tekstil malzemeler kullanilarak iiretilen Arsimet spiral anten 6nerilmistir. Spiral
antende 1s1manin tek yone olmasi i¢in kullanilan alt taban yansitici yiizey ve spiral desen, lazer kesim kalip kullanilarak
disiik 6zdirence sahip iletken bant entegrasyonu ile saglanmistir. Spiral antenin giris empedansi ile 50Q’luk konektor
arasinda elektronik balun kullanilarak empedans uyumu saglanmistir. Alt ve st yiizey arasindaki bosluk kisim strafor
kopiik ile doldurulmustur. Tekstil spiral antenin rahat tasinimi ve ¢evresel faktérlerden etkilenmemesi adina kumas kilif
iiretimi yapilmis ve antene giydirilmistir. Anten tretilmis; benzetim/6l¢lim sonuglari karsilastirmali olarak verilmistir.

Anahtar Kelimeler: Arsimet Spiral, Balun, Spiral Anten, Tekstil Anten, Tekstil Malzeme.

Textile Archimedean Spiral Antenna Design

ABSTRACT

In today's wireless communication and radar applications, it is important for antennas to meet broadband and high gain
requirements for system performance. Linear polarized antennas are not suitable for detection and classification of
objects with high accuracy. Circularly polarized antennas should be used to improve wireless link efficiency and minimize
losses due to polarization alignment. Spiral antennas play an important role in radar applications due to their wide
frequency band and circular polarization. The diameter of spiral antennas is determined according to the lowest
operating frequency. This causes the antenna to become quite large in size. Large-sized antennas are difficult to use in
practical application areas and have low durability. In this work, a textile Archimedean spiral antenna that operates in
the frequency range of 150MHz-950MHz with low axial ratio and high gain is proposed for search and rescue radars. The
radiating surface of the spiral antenna and the bottom base reflective surface that provides unidirectional radiation are
formed with conductive tape. The space between the upper and lower surface is filled with styrofoam. A fabric cover is
used to ensure light weight, portability and durability. The antenna is fabricated. Simulation and measured results of the
antenna are given comparatively.

Keywords: Archimedean Spiral, Balun, Spiral Antenna, Textile Antenna, Textile Material.
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Uzun Mesafe Iletimi Icin En Uygun Yéntemin Belirlenmesi: Hibrit WDM PON ve QAM-OFDM PON
Tekniklerinin Uygulanmasi

Mehmet Latif Alkan4, Nisa Nacar Citkan*s, Murat Aksoy®

aCukurova Universitesi, Elektrik-Elektronik Mithendisligi Béliimii, Adana/Tiirkiye.
*Sorumlu Yazar: ncikan@cu.edu.tr

OZET

4K/8K UHD, akilli fabrika, sanal gerceklik, artirllmis gerceklik ve nesnelerin interneti (IoT) gibi teknolojilerin ortaya
cikmasiyla veri trafigi artmakta ve yiiksek bant genisligine ihtiya¢ duyulmaktadir. 5G ve 6G gibi mobil teknolojilerinde
giderek yayginlasmasiyla, veri ylikiiniin ve trafiginin kesintisiz olarak tasinabilmesi icin en uygun Pasif Optik Ag (PON)
teknolojisi kullanim1 tizerine ¢alismalar yapilmaktadir. Bu ¢alismada Zaman Bolmeli Cogullamali (TDM) PON, Dalga Boyu
Bolmeli Cogullamali (WDM) PON ve Dik Frekans Bolmeli Cogullamali (OFDM) PON ydntemlerinin farkli mesafelerdeki
performanslar1 Optisystem 21.0 simiilasyon programi kullanilarak karsilastirilmistir. Uzak mesafelerde diisiik kayip ve
ayni zamanda uygun maliyet saglayan teknolojinin belirlenmesi amag¢lanmistir. Calismada, 10 Gbps, 512 alttasiyicil 4-
QAM OFDM sistemi kullanilmistir. Elde edilen sonuglar WDM ve QAM-OFDM tekniklerinin hibrit kullanimui ile verinin tek
modlu fiber-28 linkinde 165 km'ye kadar kaliteli ve kayipsiz olarak iletildigini gostermistir.

Anahtar Kelimeler: QAM-OFDM, PON, TDM, WDM

Determination of the Most Suitable Method for Long-Haul Transmission by Applying hybrid
WDM PON and QAM-OFDM PON Techniques

ABSTRACT

With the emergence of technologies such as 4K/8K UHD, smart factories, virtual reality, augmented reality, and the
Internet of Things (IoT), data traffic is increasing, necessitating high bandwidth. As 5G and 6G mobile technologies
become increasingly widespread, efforts are being made to use the most suitable Passive Optical Network (PON)
technology to ensure uninterrupted transmission of data traffic. In this study, the performances of Time Division
Multiplexed (TDM) PON, Wavelength Division Multiplexed (WDM) PON, and Orthogonal Frequency Division Multiplexed
(OFDM) PON methods at different distances were compared using the Optisystem 21.0 simulation program. The aim was
to identify technology that provides low loss at remote distances while remaining cost-effective. A 10 Gbps, 512
subcarrier 4-QAM OFDM system was utilized in the study. The results demonstrated that the hybrid use of WDM and
QAM-OFDM techniques enabled high-quality and lossless transmission of data up to 165 km over a single-mode fiber-28
link.

Keywords: QAM-OFDM, PON, TDM, WDM
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MAG Kaynaklh X120Mn12 Celik Baglantilarin Mikroyapisal incelenmesi
Fatih Ozen®*
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OZET

Bu calismada X120Mn12 geligi metal aktif gaz (MAG) kaynak yontemi ile birlestirilmistir. X120Mn12 celigi, iyi bilinen bir
Hatfield celik tiridir, %12,5 Mn, 1,5 Cr, 1,2 C ve 0,4 Si igerir. Hatfield ¢eliklerinin asinma direnci ve soguk calisma
performansi yiiksek olmasina ragmen Mn ve C iceriginin yiliksek olmasi nedeniyle kaynaklanabilirligi zayiftir.
Kaynaklarda SG-2 kaynak teli kullanilmistir. X120Mn12'nin ana metali tamamen 6stenitik bir mikro yap1 sergilemistir.
Isidan etkilenen bolgedeki tanelerin boyutu azalarak ergime bdlgesinin ara yilizeyinde en ince noktaya ulasmistir.
Ostenitin stabilizesi ergime bélgesinde bozulma gostermistir. Ergime bélgesinde de yayilan diisiik C nedeniyle, C icerigi
azaldik¢a Ostenit bastirilmasi bozulmasina sebep olmustur. Ergime bolgesindeki taneler arasinda olusan ve yiiksek
sertlik saglayan a-Fe'de ¢oziinmeyen ikincil alasimlar meydana gelmistir. Ayrica yiiksek Mn kritik sicakligl arttirmis,
katilasma ¢atlaklarina ve ergime bolgesinde sicak ¢atlaklara neden olmustur. Bu nedenle ergime bolgesindeki sertlik artis
gostermis ve ergime bdlgesinin kirilgan yapisi erken kirilmaya neden olmustur.

Anahtar Kelimeler: X120Mn12, SG-2, MAG kaynagi, mikroyapi karakterizasyonu

Microstructural Investigation of MAG Welded X120Mn12 Steel Joints
ABSTRACT

In this work, X120Mn12 steel was joined with metal active gas (MAG) welding method. X120Mn12 steel is a type of well-
known Hadfield steels, contains 12.5% Mn, 1.5 Cr, 1.2 C and 0.4 Si. Although wear resistance and cold working
performance is high, weldability of Hatfield steels are poor due to high Mn and C content. SG-2 welding wire was
employed in welding. The base metal of the X120Mn12 have exhibited a fully austenitic microstructure. The size of the
grains in the heat affected zone decreased and achieved to finest point at the interface of the fusion zone. The suppression
of the austenite is disrupted in the fusion zone. Due to low C that diffuses in the FZ decreases the C content disrupted the
austenite suppression. Secondary alloys that not solute in the a-Fe formed between grains in fusion zone, yielding high
hardness. Also, high Mn increased the critical temperature, caused solidification cracks and hot cracks in the fusion zone.
For this reason, the hardness in the fusion zone was increased and brittle nature of the fusion zone results in early failure.

Keywords: X120Mn12, SG-2, MAG welding, microstructural characterization
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TBF Celiginin Hot Stamping Yoéntemi ile Uretimi: izotermal Tutma ve Mikroyapisal
Karakterizasyon
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OZET

Hot stamping, yliksek dayanim gerektiren bilesenlerin iiretiminde otomotiv endistrisinde siklikla kullanmilan bir
yontemdir. Bu calismada Gelistirilmis Yiilksek Mukavemetli Celik (AHSS) tiirlerinden biri olan déniisiim kaynakli
plastisite destekli beynitik ferrit (TBF) ¢eliklerinin hot stamping yontemiyle tiretimi gerceklestirilmistir. C-Mn-Si-Nb
iceren ¢elik, laboratuvar o6l¢ceginde dokiim yontemiyle iiretilmistir. Dokiim sonrasinda sicak ve soguk haddeleme
islemleri ile plakalar elde edilmistir. Soguk haddelenmis plakalara hot stamping islemi uygulanmistir. TBF celik yapisi
olusturmak amaciyla hot stamping sirasinda ¢elik iki asamali 1s1l islem ¢evrimine tabi tutulmustur. Soguk haddelenmis
plakalar ilk olarak 6stenitleme sicakliginda tutulmus ve ardindan hot stamping kalibinda Ms sicakliginin tizerinde bir
sicakliga sogutularak izotermal tavlama islemi uygulanmistir. Hot stamping uygulanmis numuneler metalografik
prosediire uygun olarak hazirlanmis ve 151k mikroskobu kullanilarak mikroyapisal karakterizasyona tabi tutulmustur.
Mikroyapisal karakterizasyondan elde edilen sonuglar, beynitik ferrit, kalinti 6stenit (RA) ve martenzitik/dstenit (M/A)
fazlarin igeren ¢ok fazli bir mikroyapinin elde edildigini gostermistir. Cekme testi uygulanan numunelerde, ortalama
olarak 1350 MPa mukavemet ve %13 kopma uzamasi degerleri elde edilmistir.

Anahtar Kelimeler: TBF celigi, Hot stamping, Faz doniisiimleri, Mikroyapi, Mekanik 6zellikler

Production of TBF Steel by Hot Stamping Method: Isothermal Annealing and Microstructural
Characterization

ABSTRACT

Hot stamping is a method frequently used in the automotive industry for the production of high strength components. In
the study, one of the types of advanced high-strength steel (AHSS) transformation-induced plasticity assisted bainitic
ferrite (TBF) steels was studied by hot stamping method. The steel containing C-Mn-Si-Nb was produced using laboratory
scale casting. After the casting, plates were obtained by hot and cold rolling processes. To obtain TBF steel
microstructure, hot stamping was applied to the cold rolled plates via a two-stage thermal cycle. The cold rolled plates
were first held at austenitizing temperature and then cooled to a temperature above Ms in the hot stamping die to apply
isothermal annealing. The hot stamped samples were prepared according to the metallographic procedure and subjected
to microstructural characterization using light microscope. The microstructural characterization showed that a
multiphase microstructure consisting of bainitic ferrite, retained austenite (RA) and martensite/austenite (M/A)
constituents was obtained. According to the results of tensile testing, the average values of 1350 MPa strength and 13%
elongation were obtained.

Keywords: TBF steel, Hot stamping, Phase transformations, Microstructure, Mechanical properties
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Yiiksek Sicaklikta Nitriirleme Islemi ile Dubleks Paslanmaz Celiklerde Ostenitik Déniisiim
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OZET

Yiiksek sicaklikta nitriirleme islemi paslanmaz geliklerde yliksek azot ¢dziinmesi saglamak amaciyla yiiksek sicakliklarda
azot atmosferinde uygulanan bir yontemdir. Bu ¢calismada, soguk haddelenmis bir dubleks (ferritik-ostenitik) paslanmaz
celige yliksek sicaklikta nitriirleme islemi uygulanmistir. Dubleks paslanmaz ¢elige ait kimyasal bilesim kullanilarak
artan azot miktarinin faz doniistimlerine etkisi ThermoCalc yazilimi ile hesaplanmistir. Boylece, yiiksek sicaklikta
nitriirleme islemi sirasinda olusabilen fazlar 6ngoriilmiistiir. Deneysel ¢alisma olarak yiiksek sicaklikta nitriirleme islemi
1100 °C sicaklhikta farkli tutma siirelerinde ve farkli basing degerleri altinda saf azot gazi atmosferinde
gerceklestirilmistir. Mikroyapisal incelemeler 151k mikroskobu ile yapilmistir. Mikroyapi goriintiileri tizerinden Image]
programi ile yiizeyden farkli uzaklikta bulunan segmentlerde goriintii analizi yapilmistir. Yiikksek sicaklikta nitriirleme
islemi sonrasinda farkli basing ve tutma siirelerine bagh olarak yiizeyde farkl kalinliklarda dstenitik bélgenin olustugu
tespit edilmistir.

Anahtar Kelimeler: Dubleks paslanmaz c¢elik, Hesaplamali malzeme miihendisligi, Faz déntisiimii, Yiksek sicaklikta
nitriirleme

Austenitic Transformation in Duplex Stainless Steel using High-Temperature Solution
Nitriding
ABSTRACT

High-temperature nitriding (HTSN) is a method used to obtain high dissolution of nitrogen in stainless steels under a
nitrogen atmosphere at elevated temperatures. In this study, the HTSN was applied to a cold-rolled duplex (ferritic-
austenitic) stainless steel. The effect of increasing nitrogen content on phase transformations was calculated using the
ThermoCalc software, based on the chemical composition of duplex stainless steel. Thus, the phases and critical phase
transformation temperatures were predicted to establish suitable HTSN window. As an experimental study, the HTSN
was conducted at 1100 °C with different holding times and under different pressure values in a pure nitrogen gas
atmosphere. Microstructural examinations were performed using a light microscope. Image analysis of segments at
different distances from the surface was conducted using the Image] program using light microscope images. Following
the HTSN, it was determined that austenitic regions with different thicknesses formed on the surface, depending on the
pressure and holding times.

Keywords: Duplex stainless steel, Computational materials engineering, Phase transformation, High-Temperature
nitriding)
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Otonom Mobil Robotlar Icin Metasezgisel Yontemler Kullanilarak Yol Planlama Algoritmasinin
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OZET

Son yillarda mobil robot navigasyonunda kritik bir 6nem tasiyan yol planlama tizerine ¢alismalar yapilmakta ve bu
problemi ¢6zmek i¢cin metasezgisel algoritmalar kullanilmaktadir. Mobil robotlar i¢in yol planlama, belirli bir hedefe veya
goreve ulasmak amaciyla engellere carpmadan en uygun rotayi belirleme siirecidir. Bu siire¢ mobil robotun bir baslangi¢
noktasindan hedef noktaya en az maliyetle ulasmasini amaglayan bir optimizasyon problemidir. Yol planlama,
metasezgisel algoritmalar kullanilarak gergeklestirilebilir. Metasezgisel algoritmalar popiilasyon tabanl ve tek ¢éziim
tabanli olmak iizere ikiye ayrilir. Popiilasyon tabanli algoritmalar kendi icinde siirii tabanly, fizik tabanli, evrimsel tabanli,
insan tabanli ve matematik tabanli olmak tizere bes farkl alt kategoriye ayrilir. Bu ¢alisma kapsaminda yol planlama i¢in
ii¢ farkli metasezgisel algoritma kullanilacaktir. Bu algoritmalar; tek ¢6ziim tabanli olan Benzetimli Tavlama (Simulated
Annealing, SA), popiilasyon ve evrimsel tabanli algoritma olan Genetik Algoritma (Genetic Algorithm, GA), popiilasyon ve
siri tabanli olan Guguk Kusu Arama (Cuckoo Search, CS) algoritmalaridir. Bu metasezgisel algoritmalarin
performanslarinin karsilastirilmasi i¢in 1zgara tabanl farkli senaryolar iceren haritalar olusturulmustur. Boylece farklh
yol planlama problemlerinde algoritmalarin nasil bir sonug¢ irettigi gozlemlenmistir. Gézlemlerin sonucunda, bu
algoritmalarin performanslari olusturulan farkl haritalarda test edilmis ve karsilastirmalari yapilmistir.

Anahtar Kelimeler: Metasezgisel Algoritmalar, Optimizasyon, Otonom Mobil Robotlar, Yol Planlama

Development of Path Planning Algorithm for Autonomous Mobile Robots Using Metaheuristic
Methods and Comparison of Their Peformances

ABSTRACT

In recent years, studies have been carried out on path planning, which plays a critical role in mobile robot navigation,
and metaheuristic algorithms are used to solve this problem. Path planning for mobile robots is the process of
determining the optimal route to reach a specific goal or task without hitting any obstacles. This process is an
optimization promlem that aims to ensure that the mobile robot reaches the target point from a starting point at the least
cost. Path planning can be performed using metaheuristic algorithms. Metaheuristic algorithms are classified into two
categories: population-based and single-solution-based. Population-based algorithms are divided into five different
subcategories: swarm-based, physic-based, evolutionary-based, human-based and math-based. Within the scope of this
study, three different metaheuristic algorithms will be used for path planning. There are Simulated Annealing (SA) which
is a single-solution-based algorithm, Genetic Algorithm (GA) which is a population and evolutionary-based algorithm,
and Cuckoo Search (CS) which is a population and swarm-based algorithm. Various grid-based maps with specialized
scenarios were created to compare the performance of these metaheuristic algorithms. Thus, the kind of results the
algorithms produced in different path planning problems was observed. As a result of the observations, the performances
of these algorithms were tested and compared on the maps that were initially designed.

Keywords: Autonomous Mobile Robots, Metaheuristic Algorithms, Optimization, Path Planning

121


mailto:yunustezel@gmail.comr

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Sicak Haddeleme Prosesinde Hadde Giris Sicakliginin Enerji Tiiketimine ve Yakit Maliyetine

Etkisi
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OZET

Bu c¢alismada, 150x150 mm ol¢iisiinde 12 m uzunluga sahip S235]R kalitesindeki bir kiitiiglin tav firinina farkl giris
sicakliklarinda isleme alinmasi durumunda 1sitma i¢in gerekli olan enerji miktarinin ve maliyetinin analizi yapilmistir.
Hesaplamalarda firinda kullanilan yakitin CNG oldugu ve firin kontrol hacminin ¢evresi ile adyabatik sinir sarti
olusturdugu varsayilmistir. Enerji ve yanma denklemleri yardimiyla yapilan hesaplamalarin yani sira kiitiik iizerinde
y181k sistem ¢ozlimlemesi de degerlendirilmis olup, kiitigiin alt1 farkl giris sicakligini (Ti=300, 400, 500, 600, 700 ve
800°C) tavlama sonucu ulasacag: sicakliga (Ts=1250°C) ¢ikarmak i¢in gerekli olan enerji miktarinin hem CNG hem de
LNG yardimiyla elde edilmesi durumunda ortaya ¢ikan maliyetlerin analizi yapilmistir. Ti sicakligin1 300°C’den 400, 500,
600, 700 ve 800°C’ye ¢ikarilmasi durumunda enerji tiikketiminde ve kullanilan CNG miktarinda sirasiyla %10,53, %21,05,
%31,58, %42,11 ve %52,63 oranlarinda azalma meydana geldigi gozlemlenmistir. Bu sonu¢ S235]R ¢eliginin Ti sicakligim
100°C artirlmast durumunda enerji miktarinda ve CNG tiiketiminde yaklasik %10 azalma meydana gelecegini
gostermektedir. Diger yandan, CNG ve LNG'lerin piyasa degerleri baz alinarak yapilan maliyet hesaplamalarinda
kriyojenik sicakliklarda depolanan LNG’nin gazlastirilmasi durumunda olusacak maliyetin boru hatlar: ile dogrudan
temin edilen CNG'nin maliyetine kiyasla %1143 oraninda daha az oldugu sonucuna varilmistir.

Anahtar Kelimeler: Tavlama, S235]R kalite ¢gelik, CNG, LNG, Enerji ve yakit maliyeti.

Effect of Roll Enter Temperature on Energy Consumption and Fuel Cost in Hot Rolling Process
ABSTRACT

In this study, an analysis has been made of the amount and cost of energy required for heating a 150x150 mm, 12 m long,
S235]R quality billet when processed at different annealing furnace inlet temperatures. In the calculations, it is assumed
that the CNG used as a fuel in the furnace and that there is an adiabatic boundary condition for surrounding of the furnace
control volume. In addition to the calculations made with the help of energy and combustion equations, the lumped
system analysis on the billet has been also evaluated, and the necessary calculations have been made to increase the
temperature of the billet from six different inlet temperatures (Ti=300, 400, 500, 600, 700 ve 800°C) to required
annealing temperature (Ts=1250°C) on condition amount of energy obtained from both CNG and LNG. In case of
increasing the Ti temperature from 300°C to 400, 500, 600, 700 and 800°C, the energy consumption and the amount of
CNG used can be reduced by 10.53%, 21.05%, 31.58%, 42.11% and 52.63%, respectively. This result shows that there
will be a decrease of approximately 10% in the amount of energy and CNG consumption on condition the Ti temperature
of S235]R steel is increased by 100°C. On the other hand, in cost calculations based on the market values of CNG and LNG,
it has been concluded that the cost of gasification of LNG stored at cryogenic temperatures is 1143% less than the cost of
CNG supplied directly through pipelines.

Keywords: Annealing, S235]R quality steel, CNG, LNG, Energy and fuel cost.
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Laminer Akis Sartlarindaki Farkli Geometri ve Pozisyon Kombinasyonlarina Sahip Cukur
Kanatlarin Is1 ve Akis Karakteristiklerinin, Entropi Uretimlerinin ve Performanslarinin
Karsilastirilmasi
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OZET

Bu calismada, literatiirde hem deneysel hem de sayisal ¢alismalarda kullanilan gesitli pozisyon kombinasyonlarina sahip
5 farkli gukur kanat tipinin toplam 17 farkli durumunun ayni sinir sartlarda termo-hidrolik performans ile entropi
iiretimine etkisi sayisal olarak incelenmistir. Sayisal calismalarda sonlu hacimler teknigine dayali analizler ANSYS Fluent
R23 kullanilmistir. Analizlerde D=16 mm’lik hidrolik ¢apa ve L=1500 mm uzunluga sahip kanal kullanilmistir. Akiskanin
su oldugu ve rejiminin laminer akis sartlarinda (1000<sRe<2000) oldugu varsayilmistir. Sonuglara gore, en yiiksek
ortalama Nusselt sayisinin koseleri akisa paralel olan kiip seklindeki cukur kanatta (CuDT/C) elde edildigi ve diiz kanal
ile kiyaslandiginda Re=1000, 1500 ve 2000 i¢in sirasiyla %95,21, %176,25 ve %272,13 artis meydana geldigi
belirlenmistir. Cukur kanatlar arasinda en diisiik Darcy siirtiinme katsayisinin ise akisa paralel hizalanmis kapsiil tip
cukur kanath (CDT/H) kanalda meydana gelmesine ragmen ortalama Nusselt sayisindaki artis orani daha baskin
olmasindan dolay1 en yiliksek performans degerlendirme katsayis1 CuDT/C’de elde edilmistir. Ayrica tiim kanat
yapilarinin sicaklik ve siirtiinme kaynakli entropi liretimleri hesaplanmistir ve en diisiik toplam entropi iiretiminin
CDT/H kanalinda gerceklestigi belirlenmistir. Diiz kanal ile kiyaslandiginda CDT/H kanalindaki toplam entropi iiretim
artis oraninin Re=1000, 1500 ve 2000 i¢in sirasiyla %28,78, %42,01 ve %56,06 olarak gerceklestigi hesaplanmistir.

Anahtar Kelimeler: Entropi tiretimi, Farkli cukur kanat tipleri, Laminer akis rejimi, Performans degerlendirme katsayisi,
Termo-hidrolik performans.

Comparing Thermo-Hydraulic Characteristics, Entropy Generation, and Performance of
Dimpled Fins with Different Geometries and Positions under Laminar Flow Conditions

ABSTRACT

In this study, the impact of 5 different dimpled wing types, totaling 17 configurations, on thermo-hydraulic performance
and entropy generation was numerically investigated. Using a hydraulic diameter (Dn) of 16 mm and a tube length (L) of
1500 mm, water flow under laminar conditions (1000<Re<2000) is considered. The cube-shaped dimpled fins (CuDT/C)
arranged as parallel to flow exhibit the highest average Nusselt number, with increases of 95.21%, 176.25%, and
272.13% for Re=1000, 1500, and 2000, respectively. Despite the capsule-type dimpled fins (CDT/H) arranged as parallel
to flow and having the lowest Darcy friction factor, CuDT/C boasts the highest performance evaluation criterion due to
its dominant increase in the average Nusselt number. The CDT/H demonstrates the lowest total entropy generation.
Compared to a smooth tube, the increasing rates of CDT/H total entropy generation are 28.78%, 42.01%, and 56.06% for
Re=1000, 1500, and 2000, respectively.

Keywords: Different dimpled fin types, Entropy generation, Laminar flow regime, Performance evaluation criterion,
Thermo-hydraulic performance.
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3D CAD Programlarinda Parametrik Tasarim Metodolojisinin Belirlenmesi
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OZET

3D CAD Modelleme, tasarim siirecine sagladig pozitif katkilardan dolayi kiiresel endiistride 6nemini hizla artirmaktadir.
CAD yazilimlary, iiriin gelistirme siirecinin imalat siireci ile birlikte kombine olarak ilerleyebilmesinden dolay: liretim
stirecinin hizlanmasina 6nemli 6l¢iide katkida bulunmaktadir. Teknoloji ile gelisen ve eklemeli imalat yontemlerinin de
gelismesi ile pozitif yonde degisen imalat siirecleri, neredeyse CAD tasarim siiresine kadar indirgenmistir. Bununla
birlikte, rekabetin olduk¢a yogun oldugu sektorlerde tasarim asamasina ayrilan siirenin azaltilmasi hedeflenmektedir.
Yogun rekabet kosullarinda avantaj elde etme hedefi, tasarim iiriinlerinde modiiler yapilar kurma ihtiyacini beraberinde
getirmistir.

Tasarim ekolleri olarak parcadan biitiine, biitiinden parcaya, multibody gibi kesin ve net olarak sinirlari ¢izilmemistir.
CAD Modelleme programlari, yapisi geregi parametrik calismakla birlikte genelde kullanicilarin benimsedigi tasarim
ekolleri, parametrik tasarim c¢ercgevesinde yuriitiilememektedir. Parametrik tasarim, gelistirilen prototip modeller
iizerinde yapilacak degisiklik ve iyilestirmelerin hizli ve kolay bir sekilde uyarlanabilmesine imkan tanimaktadir.
Parametrik yaklasim i¢in bir akis semasi belirtmeyen giincel tasarim ekolleri, modiiler tasarima uygun degildir.

Barida Makine firmasinin tecriibelerine dayanarak firma bilinyesinde yiiriitillen tasarim siiregleri klasik tasarim
ekollerinden devam etmektedir. Fakat mevcut silireclerde degisken parametreler belirli olmasina ragmen,
parametrelerde yapilan degisiklikler veya benzer tasarim islerinin tekrarlanmasi tasarim siirecinin bastan baslamasina
neden olmaktadir. Bu g¢alismada gelistirilen metot ile gerceklestirdigimiz parametrik tasarimlar sonucunda esnek
tasarimlar elde edilip zaman kayiplari1 engellenmistir.

Anahtar Kelimeler: 3D CAD tasarim, parametrik tasarim, tasarim metodolojisi

Determining Parametric Design Methodology in 3D CAD Programs
ABSTRACT

3D CAD modeling's importance in the global industry is rapidly increasing due to the positive contributions it makes to
the design process. CAD software significantly accelerates the production process by allowing product development to
proceed in conjunction with manufacturing. With advancing technology and the development of additive manufacturing
methods, manufacturing processes have evolved positively, nearly aligning with CAD design times. However, in sectors
with intense competition, there is a goal to reduce the time allocated to the design phase. The objective of gaining an
advantage in highly competitive conditions has led to the necessity of establishing modular structures in design products.

Design approaches such as from part to whole, from whole to part, or multibody do not have clearly defined boundaries.
Although CAD modeling programs inherently work parametrically, the design approaches commonly adopted by users
are not typically conducted within the framework of parametric design. Parametric design enables quick and easy
adaptation of changes and improvements to developed prototype models. Current design approaches that do not specify
a flowchart for the parametric approach are not suitable for modular design.

Based on Barida Machinery's experiences, design processes conducted within the company continue to adhere to
classical design approaches. However, despite the defined variable parameters in the current processes, changes to
parameters or the repetition of similar design tasks lead to restarting the design process. Through the method developed
in this study, flexible designs have been achieved, preventing time losses in parametric designs we conducted.

Keywords: 3D CAD design, parametric design, design methodology
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YouTube Trend Video Biiyiik Veriseti Uzerinde Videolarin Son Giin Izlenme Sayilarinin Makine
Ogrenmesi Algoritmalari Kullanilarak Tahmini
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OZET

YouTube, diger video igerik platformlari arasinda en popiiler video igerik platformlarindan biridir ve ¢cok sayida kullanici,
bircok izleyiciye ulasma potansiyeli ve teknik olarak yeterli altyap: gibi bircok faydas1 bulunmaktadir. Bu faydalariyla,
video igerik Ureticileri videolar1 i¢cin YouTube platformunu kullanmaktadir. YouTube, yiiklenen videolar1 analiz eder ve
goriintiilenme sayilari, begeni sayilari ve diger metrikler temelinde giinliik popiiler videolar1 listeler. YouTube Trend
Video Biiyiik Veriseti, on bir iilkenin giinliik popiiler videolarina dayanarak olusturulmus olup her bir popiiler videonun
video kimligi, baslk, etiketler ve goriintilenme-begeni-begenmeme-yorum sayilar1 gibi cesitli parametrelerini
icermektedir. Bu calismada, Amerika Birlesik Devletleri'ne ait Trend Video Biiylik Veriseti kullanilarak, YouTube'un
giinliik popiiler videolarinin son giin goériintillenme sayisinin makine 6grenimi algoritmalari kullanilarak tahmini
yapilmistir. Rastgele Orman (RO), Dogrusal Regresyon (LR) ve Yapay Sinir Aglar1 (YSA) olmak lizere ii¢ makine 6grenmesi
algoritmasi kullanilmis ve son giin goriintiilenme sayisy, ilk, ikinci ve tiglincii giinlerin goriintiilenme sayilarina dayanarak
tahmin edilmistir. Sonuglar, kullanilan algoritmalarin videolarin son giin gorintiillenme sayisini basariyla tahmin
edebildigini gostermektedir (R0O=%92, LR=%82, YSA=%93).

Anahtar Kelimeler: Makine 6grenmesi, Video izleme sayisi tahmini, YouTube analizi, YouTube Trend Video Biiyiik
Veriseti

Prediction of Final Day View Count of Videos on YouTube Trending Video Big Dataset using
Machine Learning Algorithms

ABSTRACT

YouTube is one of the most popular video content platform among other video content platforms with its many benefits,
such as huge number of users, high potential to reach many audiences, and technically sufficient background. With its
benefits, video content producers use YouTube platform for their videos. YouTube analyzes uploaded videos and lists
daily trending videos based on their view counts, like counts, and other metrics. YouTube Trending Video Big Dataset is
generated based on daily trending videos of YouTube for eleven countries and contains several parameters of each
trending video, such as video ID, title, tags and view-like-dislike-comment counts. In this study, Trending Video Big
Dataset of United States is used for prediction of final day view count of trending videos using machine learning
algorithms. Three algorithms are utilized, i.e. Random Forest (RF), Linear Regression (LR), and Artificial Neural Networks
(ANN), and final day view count is predicted based on view counts of first, second, and third days. The results show that
the utilized algorithms could successfully predict final day view count of videos (RF=%92, LR=%82, ANN=%93).

Keywords: Machine learning, Video view count prediction, YouTube analytics, YouTube Trending Video Big Dataset
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Havaalani Kap1 Atama Optimizasyonu: Kapsamli Bir Literatiir Taramasi
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OZET

Havacilik operasyonlarinda ve havayolu ydnetiminde, Havaalan1 Kapis1 Atama (HKA), ucus, ucak veya miirettebat
planlama sorunlari gibi ¢ok kritik bir sorundur. HKA problemleri, yéneylem arastirmasi alaninda iyi incelenmistir. Kap1
atama probleminde, ucus programlarina gore kapilarin kapasitesinin belirlenmesi ve kapilara olan yolcu-yiiriime
mesafelerinin en aza indirilmesi 6nemlidir. Bu ¢alisma, HKA problemi i¢in 6nerilen farkli metodolojiler ve ¢éziimlerin
kapsamli bir literatiir taramasini 6nermektedir. HKA, ucak uyumlulugu, yolcu rahatligl ve operasyonel maliyetler gibi
cesitli kisitlamalar1 géz 6niinde bulundurarak gelen ve giden ucuslarin mevcut kapilara verimli bir sekilde atanmasini
icerir. Bu inceleme, HKA karmasikliklarinin tistesinden gelmek i¢in kullanilan matematiksel optimizasyon modellerini,
sezgisel yaklasimlari, makine 6grenimi algoritmalarini ve hibrit teknikleri kapsayan genis bir calisma yelpazesinden elde
edilen i¢goriileri arastirmaktadir. Onerilen kapsamli literatiir taramasinin, havayolu yénetimi sorunlar tizerinde ¢aligan
karar vericiler i¢in faydali bir rehber olmasi amag¢lanmaktadir.

Anahtar Kelimeler: Havaalan1 Kap1 Atama, Havacilik Operasyonlari, Optimizasyon.

Airport Gate Assignment Optimization: A Comprehensive Literature Review

ABSTRACT

In aviation operations and airline management, the Airport Gate Assignment (AGA) is very critical problem like flight,
aircraft or crew scheduling problems. The AGA problems are well studied in operations research field. In gate assignment
problem, it is significant to determine the capacity of gates based on flight schedules and minimize the passenger-walking
distances to gates. This study proposes a comprehensive literature review of the different methodologies and solutions
suggested for the AGA problem. AGA involves the efficient assignment of arriving and departing flights to available gates
while considering various constraints such as aircraft compatibility, passenger convenience, and operational costs. This
review investigates insights from a wide spectrum of works encompassing mathematical optimization models, heuristic
approaches, machine learning algorithms, and hybrid techniques utilized to tackle AGA complexities. It is aimed that the
proposed comprehensive literature review will be a beneficial guide for the decision makers working on airline
management problems.

Keywords: Airport Gate Assignment, Aviation Operations, Optimization.
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BODIPY-Lipit Bilesiginden Yeni Lipozomlarin Sentezi ve PDT Ozelliklerinin Arastirilmasi
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OZET

Kemoterapi, radyoterapi, cerrahi miidahale gibi geleneksel kanser tedavi yontemlerinin ytiksek toksisite, ila¢ direnci ve
enfeksiyon gibi cesitli yan etkilerinden dolayi, fotodinamik terapi (PDT), fototermal terapi (PTT) veya sonodinamik
terapi (STT) gibi invaziv olmayan nispeten daha az yan etkilere sahip kanser tedavi yontemlerine olan ilgi giderek
artmaktadir. Bu non-invaziv terapi yontemleri icerisinde de PDT sahip oldugu 6zelliklerinden dolay literatiirde en ¢ok
calisilan terapi yontemlerinden biridir. Bu ve benzeri terapi yontemleri ¢alisilirken géz éntinde bulundurulmasi gereken
en dnemli hususlardan biri fizyolojik kosullardir. Bu nedenle yap1 bakimindan hiicre zarina benzeyen lipozomal yapilar
ila¢ tasiyici sistemler basta olmak iizere yaygin bir sekilde arastirilmaktadirlar. Genellikle nano boyutta sentezlenen
lipozomal yapilar kolloidal kararliliklari, biyouyumlu olmalari, toksik olmamalar ve etkili bir sekilde hedeflenebilmeleri
gibi ozellikleri nedeniyle de son derece ilgi gormektedirler. Bu ¢alismada PDT 6zelligine sahip BODIPY bazli yeni
lipozomal yapilarin sentezlenmesi amaglanmistir. Bu amagla, 6ncelikle BODIPY tiirevi bir bilesik fotoduyarlastirici olarak
sentezlenip karakterize edilmistir. Daha sonra, serbest karboksil grubu iceren bu BODIPY tiirevi, lizofosfatidilkolin ile
esterlesme reaksiyonu vasitasiyla konjuge edilmistir. Elde edilen BODIPY-Lipit konjugati kullanilarak ince film
hidratlama ydntemiyle nano boyutta lipozomal yapilar sentezlenmistir. Son olarak yapilarinda bir fotoduyarlastirici
bilesik bulunduran bu lipozomal yapilarin PDT 6zellikleri 530 nm dalga boyunda ki LED 15181 kullanilarak belirlenmistir.

Anahtar Kelimeler: BODIPY, Fotodinamik Terapi, Lipozom

Synthesis of New Liposomes from BODIPY-Lipid Compound and Investigation of PDT Properties
ABSTRACT

Due to the various side effects of traditional cancer treatment methods such as chemotherapy, radiotherapy and surgical
intervention, such as high toxicity, drug resistance and infection, non-invasive methods such as photodynamic therapy
(PDT), photothermal therapy (PTT) or sonodynamic therapy (STT) have relatively fewer side effects and interest for
them in these cancer treatment methods is increasing. Among these non-invasive therapy methods, PDT is one of the
most researched therapy methods in the literature due to its features. One of the most important issues to consider when
researching this and similar therapy methods is physiological conditions. For this reason, liposomal structures, which
are resemble in structure to the cell membrane, are widely researched, primarily as drug delivery systems. Liposomal
structures, which are generally synthesized in nanoscale, attract great attention due to their colloidal stability,
biocompatibility, non-toxicity and are effective targeted. In this study, it was aimed to synthesize new BODIPY-based
liposomal structures with PDT properties. For this purpose, firstly, a BODIPY-derived compound was synthesized and
characterized as a photosensitizer. Then, via an esterification reaction, this BODIPY derivative which had a free carboxyl
group was conjugated with lysophosphatidylcholine. Nanoscale liposomal structures were synthesized by the thin film
hydration method using the obtained BODIPY-Lipid conjugate. Finally, utilizing LED light with a wavelength of 530 nm,
the PDT characteristics of these liposomal structures which include a photosensitizer component in their structure were
determined.

Keywords: BODIPY, Liposome, Photodynamic Therapy

127



5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Farkli Yogunluk ve Tiirdeki Esnek Poliiiretan Kaépiikler icin Glikolize Atik Polietilen Tereftalat
Parg¢aciklarindan PET Poliester Poliol Sentezi
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OZET

Ambalaj ve 6zellikle sise sektoriinde yaygin olarak kullanilan polietilen tereftalat (PET), global plastik iiretiminin 6nemli
bir kismini olusturmaktadir. Giderek artan talep ve kullanim miktarinina bagli olarak atik problemi olusmaktadir. PET,
termoplastik yapisi sebebiyle fiziksel ve kimyasal olarak geri doniistiiriilmektedir. Bu ¢alismada PET pargaciklari1 uygun
bir diol, triol ve katalizér kullanimiyla monomerlerine ayrilmakta ve uygun bir karboksilik asit ile polyester poliole
doniistiiriilmektedir. Boylelikle PET sise atiklari, esnek poliiiretan kopiik sektdriiniin en 6nemli hammaddesi olan poliole
dontstiiriilerek geri kazanilmaktadir. PET sise atiklarininin geri kazanilmasi ile bu atiklarin ¢evreye olan zararlari
azaltilmakla birlikte atik probleminin 6niine gecilmektedir. Elde edilen PET polyester polioliin kimyasal 6zellikleri analiz
edilmis ve esnek poliiiretan kopiik sektoriinde kullanima uygun bulunmustur. Farkli oranlarda PET polyester poliol ile
cesitli yogunluk ve tiirlerde esnek poliiiretan koptikler sentezlenmistir. Sentezlenen esnek poliiiretan kopiiklerin fiziksel
ozellikleri test edilmistir. Standart esnek politiretan kdpiikler ile farkli oranlarda PET polyester poliol iceren esnek
poliiiretan kopiiklerin fiziksel 6zellikleri karsilastirilmistir. PET polyester polioliin, esnek poliiiretan kopiiklere etkisi
tartisilmistir. Yapilan analizlerin sonucunda, képiiklerin sertlik, deformasyon, elastikiyet, kopma-uzama, kopma-direnci
ve hava gecirgenligi degerlerinde farkliliklar goriilmiistir.

Anahtar Kelimeler: Esnek poliliretan kopiik, esterifikasyon, glikoliz, polietilen tereftalat (PET), polyester poliol.

PET Polyester Polyol Synthesis from Glycolized Waste Polyethylene Terephthalate Particles for
Flexible Polyurethane Foams of Different Density and Types

ABSTRACT

Polyethylene terephtalate (PET), uses in packaging and bottle industry so it has important part of the global plastic
production. More and more request and usage of this bottle causes the waste problem. PET is recycled by physically and
chemically because of it’s thermoplastic structure. In this study, PET particles break into monomers by adequate diol,
triol and catalyst after that it is converted to polyester polyol by adequate carboxylic acid. In this way, PET bottle particles
are recycled that converted to polyol for the raw material of flexible polyurethane foam industry. PET bottle waste
problem and enviromental damages are reduced because of the recycling PET bottles. Chemical properties of PET
polyester polyol are analysed and it is approved for the flexible polyurethane foam. Several density and type of the
flexible polyurethane foams are synthesised with different amount of PET polyester polyol. Physical properties of flexible
polyurethane foams are tested. Physical properties of standard and PET polyester polyol based flexible polyurethane
foams are compared. Effects of the PET polyester polyol to flexible polyurethane foams are discussed. In conclusion, there
are difference in hardness, deformation, elasticity, elongation, tensile strength and air permeability values of the flexible
polyurethane foams.

Keywords: Flexible polyurethane foam, esterification, glycolysis, polyester polyol, polyethylene terephthalate.
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Beyin Inmesi Teshisinde Transfer Ogrenme ve Siniflandirma Modellerinin Karsilastirilmast:
Malpraktis Riskinin Azaltilmasi
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OZET

Bu ¢alismanin amaci, beyin felci teshisinde transfer 6grenme kullanan farkl siniflandirma modellerinin performansini
karsilastirarak hatali uygulama riskini azaltmak ve erken teshis olanaklarim1 degerlendirmektir. Bu baglamda halk
saghgima yonelik bir yaklasim sunmaktadir. Bu makale, inme teshisi i¢in transfer 6grenme kullanan siniflandirma
modellerinin karsilastirilmasini ele almaktadir. Calismada, T.C. Saglik Bakanlig: tarafindan agik erisim olarak saglanan
1130 iskemik ve 1093 hemorajik bilgisayarli tomografi (BT) goriintiisiinii iceren 4427 inme vakasindan olusan bir
DICOM veri kiimesi kullanilmistir. Onceden egitilmis bes evrisimli sinir ag1 mimarisi (InceptionV3, InceptionResNet2,
VGG16, Xception ve DenseNet) arasindan, egitim sonrasinda en iyi performansi sergileyen Xception modeli se¢ilmistir.
Karisiklik matrisi kullanilarak yapilan degerlendirmede, gercek inme vakalarinin %96's1 dogru tahmin edilirken, yanlis
pozitif tahminler %4'te kalmistir. Bu calisma, inme teshisi icin dogru ve giivenilir bir ara¢ olarak hizmet edebilecek derin
6grenme tabanli bir siniflandirma modelinin kullanimina iligkin yeni bir bakis a¢is1 sunmaktadir. Beyin inmesinin yapay
zeka ile teshis edilmesi, dogru ve hizli bir teshis siireci saglayarak malpraktis riskini azaltabilir. Yapay zeka ile; hizli ve
dogru teshis, otomatik goriintii analizi, bilgisayar destekli teshis; veri entegrasyonu hastalarda teshisi kolaylastiracak ve
periferik bolgelerdeki saglik personeli eksikligine yardimci olacaktir.

Anahtar Kelimeler: Beyin felci, Derin 6grenme, Malpraktis, Siniflandirma, Transfer 6grenme.

Comparison of Transfer Learning and Classification Models in Brain Stroke Diagnosis:
Reducing Malpractice Risk

ABSTRACT

The aim of this study is to reduce the risk of malpractice and evaluate the possibilities of early diagnosis by comparing
the performance of different classification models using transfer learning in brain stroke diagnosis, in this context, it
offers an approach to public health. This article addresses the comparison of classification models using transfer learning
for the diagnosis of stroke. The study used a DICOM dataset of 4427 stroke cases, including 1130 ischaemic and 1093
haemorrhagic computed tomography (CT) images provided as open access by the Turkish Ministry of Health. Among five
pretrained convolutional neural network architectures (InceptionV3, InceptionResNet2, VGG16, Xception, and
DenseNet), the Xception model, which exhibited the best performance after training, was selected. In the evaluation using
a confusion matrix, 96% of real stroke cases were accurately predicted, while false positive predictions remained at 4%.
This study presents a new perspective on the use of a deep learning-based classification model that could serve as an
accurate and reliable tool for stroke diagnosis. Diagnosing brain stroke with artificial intelligence can reduce the risk of
malpractice by providing an accurate and rapid diagnostic process. With artificial intelligence; fast and accurate
diagnosis, automatic 1image analysis, computer aided diagnosis; data integration will facilitate diagnosis in patients and
help the lack of health presonnel in peripheral regions.

Keywords: Brain stroke, Classification, Deep learning, Malpracticeone, Transfer learning.
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Yer Secimi
Emine Baykaptan?, Irem Diizdar’, Niliifer Ulgﬁdlirb, Vildan Ziilal Sonmezb, Oguz Sahiner®

aDiizce Universitesi, Miihendislik Fakiiltesi, Endiistri Mithendisligi Béliimii, Diizce/Tiirkiye.
bDiizce Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Bliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: iremduzdar@duzce.edu.tr

OZET

Giliniimiizde siirdiriilebilir ¢cevre politikalarinin énemi artmaktadir. Bu politikalarin en énemlilerinden biri Sifir Atik
projesidir. Sifir Atik projesi meydana gelen atik miktarinin azaltilmasini ve kaynaklarin verimli bir sekilde kullanilmasini
amaglamaktadir. Bu projenin kilit noktalarindan biri atik toplama merkezleridir. Atik toplama merkezleri, atiklarin
toplanmasi, siniflandirilmasi ve islenmek {izere uygun tesislere tasinmasi i¢in kullanilan merkezlerdir. Atik toplama
merkezinin yeri, ¢evredeki insanlarin saglhigini ve giivenligini etkileyebilecek faktérler géz 6niinde bulundurularak
secilmelidir. Atik toplama merkezinin dogru konumda olmasi ile ¢evresel etkiler en aza indirilebilmektedir.

Diizce ilinin cografi konumu, sanayi faaliyetleri ve dogal giizellikleri dikkate alindiginda, atik toplama merkezlerinin yer
secimi 6nem arz etmektedir. Kampiis icinde atik toplama merkezi yer se¢iminin dogru yapilmasi ile, uzun vadede
strdiirtlebilir atik yonetimine zemin hazirlamaktadir. Diger taraftan, yer secimi problemlerinde birgok kriterin ayni
anda degerlendirilmesi gerekmektedir. Cok Kriterli Karar Verme Yoéntemi (CKKV) bir¢ok Kkriterin es zamanl
degerlendirilmesine olanak vermekte ve nesnel bir karar verme siireci gecirmeye olanak saglamaktadir. Bu ¢alismada,
Diizce Universitesi kampiisii i¢i en uygun atik toplama merkezi yer seciminin CKKV yéntemleri kullanilarak belirlenmesi
amaglanmistir. Calismaya katilan karar vericiler, belirlenen 3 ana ve 13 alt kriterin 6nem diizeylerini ve 3 farkl yer
alternatifini degerlendirmistir. Yapilan analizler ile, en uygun alternatif belirlenmis olup, CKKV’nin atik toplama
merkezlerinin belirlenmesinde nesnel bir yaklasim i¢in etkin bir yontem oldugu saptanmistir.

Anahtar Kelimeler: AHP, Atik toplama merkezi, CKKV, Yer se¢imi

The Site Selection for the Waste Collection Center within Duzce University Campus Using Multi-
Criteria Decision Making Method

ABSTRACT

The importance of sustainable environmental policies is increasing nowadays. One of the most important of these policies
is the Zero Waste project. The Zero Waste project aims to reduce the amount of waste generated and to efficiently utilize
resources. One of the key aspects of this project is waste collection centers. Waste collection centers are facilities used
for the collecting, sorting, and transportation of waste to appropriate processing facilities. The location of waste
collection centers should be selected considering factors that may affect the health and safety of the surrounding
community. The proper location of waste collection centers minimizes environmental impacts.

The selection of the location of waste collection sites becomes crucial in Diizce considering the province's geographical
location, industrial activities, and natural values. Establishing a waste collection center at the right location on campus
paves the way for sustainable waste management in long-term. However, many criteria should be evaluated
simultaneously in site selection problems. Multi-criteria decision making analysis (MCDM), allows the simultaneous
evaluation of many criteria and enables an objective decision-making process. In this study, it was aimed to determine
the most suitable waste collection center location within Diizce University campus by using MCDM methods. Decision
makers participating in the study evaluated the importance levels of 3 main and 13 sub-criteria and 3 different location
alternatives. The most suitable alternative was determined with the analyses of the data and MCDM decided as an
effective method for an objective approach in site selection of waste collection centers.

Keywords: AHP, MCDM, Site selection, Waste collection center
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OZET

Nokta Diren¢ Kaynagi yontemi, sac metal liriinlerine kaynak yapmak i¢in kullanilan, elektrik akimina direngten elde
edilen 1siyla birbirine temas eden metal yiizey noktalarinin birlestirildigi kaynak yontemidir. Bu ¢alisma, 430 serisi
paslanmaz ¢eligin argon gazi korumali ve korumasiz Nokta Diren¢ Kaynag: yontemi ile kaynak siiresi ve akim siddeti
sabit tutularak kaynaklanabilirligini incelemek amaciyla yapilmistir. Ar gazi korumasinin etkisini ortaya ¢ikarmak icin
kaynakli numunelerin ¢ekme testi yapilmis, makro goriintiileri ve kaynak boélgesinin mikroyapisal analizleri
incelenmistir. Sonuglar gaz korumali kaynagin daha iyi nifuziyet sagladigin1 gostermistir. Cekme testinden elde edilen
sonuglara gore gaz korumali kaynakli numunenin ¢ekme mukavemetinin gaz korumasiz numuneye gore daha yiiksek
oldugu gorilmistiir. Mikroyapisal analiz sonuglarina gore, kaynak bdlgesinin tane yapisinin ana metale gore daha kiigiik
tane yapisina sahip oldugu gorilmiustiir.

Anahtar Kelimeler: Argon Gazi, Nokta Diren¢ Kaynagi, Paslanmaz Celik

Microscopical and Mechanical Properties of Resistance Spot Welded 430 Stainless Steel
ABSTRACT

Resistance spot welding is a welding method used to weld sheet metal products, in which metal surface points in contact
with each other are joined with the heat obtained from resistance to electric current. This study was carried out to
examine the weldability of 430 series stainless steel with argon gas protected and unshielded Spot Resistance Welding
method by keeping the welding time and current intensity constant. To reveal the effect of Ar gas protection, tensile
testing of the welded samples was performed, and macro images and microstructural analyzes of the weld area were
examined. The results showed that gas shielded welding provides better penetration. According to the results obtained
from the tensile test, it was seen that the tensile strength of the gas-shielded welded sample was higher than the gas-
unshielded sample. According to the microstructural analysis results, it was seen that the grain structure of the weld zone
had a smaller grain structure than the base metal.

Keywords: Argon gas, Resistance spot welding, Stainless steel
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Tiirkiye'deki COz Emisyonlarinin Tahmini icin Metasezgisel Optimizasyon Algoritmalari ile
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OZET

Bu calisma, Tiirkiye'deki CO2 emisyonlarinin tahmini icin metasezgisel optimizasyon algoritmalari ile egitilmis yeni bir
yapay sinir ag1 (ANN) modeli sunmaktadir. Bu dogrultuda, egitim parametrelerini (agirliklar ve yan degerler) optimize
etmek i¢cin manta vatozu beslenme optimizasyonu (MRFO), kuadratik enterpolasyon optimizasyonu (QIO), ve gradyan
tabanli optimize edici (GBO)'yi iceren optimizasyon araglar1 ANN agina entegre edilmistir. Gelistirilen metasezgisel
tabanli ANN modelleri ANN-MRFO, ANN-QIO ve ANN-GBO olarak adlandirilmistir. Niifus, kisi basina yenilenebilir enerji
tiiketimi, kisi basina petrol tiikketimi, kisi basina gayri safi yurt i¢i hasila ve fosil yakitlardan elektrik tiretiminin pay1
tahmin modellerinin bagimsiz degiskenlerini olustururken, COz emisyonlar1 bagiml degisken olarak ele alinmistir. Buna
goreileri beslemeli-cok katmanli algilayici-ANN (FF-MLP-ANN) su sekilde yapilandirilmistir: giris katmaninda beg noéron,
gizli katmanda on néron ve ¢ikis katmaninda bir néron. Bu YSA yapisinda 50 agirlik ve 11 yan deger metasezgisel
algoritmalar ile optimize edilmistir. Veri seti 1985 ile 2022 yillarin1 kapsamaktadir ve %70 egitim, %15 dogrulama ve
%15 test olarak ayrilmistir. Her kategori i¢in kullanilan veriler, tiim veri kiimesinden rastgele se¢ilmistir. Modellerin
tahmin dogrulugu, determinasyon katsayisi (R2), ortalama sapma hata (MBE), bagil kok ortalama kare hata (rRMSE) ve
ortalama mutlak ytizde hata (MAPE) dahil olmak lizere dort istatistiksel kiyaslama metrigi ile degerlendirilmistir. Tahmin
sonuglarina gore COz emisyonlar icin test asamasinda R? degerinin 0,9425 ile 0,9813 arasinda degistigi ve tiim
modellerin rRMSE metrigi agisindan (<%10) “miikemmel tahmin dogrulugu” elde ettigi gozlemlenmistir. ANN-MRFO,
ANN-QIO ve ANN-GBO yodntemlerinin test asamasindaki MAPE metrik sonuglari sirasiyla %3,0551, %4,9038 ve
%7,5807'dir. En iyi MBE degeri ANN-QIO ile 0,0940 olarak hesaplanmigtir. ANN-MRFO, tahmin dogrulugu agisindan
0,9813 R?, %4,0584 RMSE ve %3,0551 MAPE ile diger modellerden daha iyi performans gdostermistir. Tiim tahmin
sonuglarinin bir arada oldugu goz oniine alindiginda, bu ¢alisma gelistirilen ANN-MRFO’'nun tahmin uygulamalari i¢in
giiclii bir yontem oldugunu bildirmektedir.

Anahtar Kelimeler: COz emisyonlarinin tahmini, Hibrit tahmin modelleri, Metasezgisel algoritmalar, Yapay sinir aglari.

A Novel Artificial Neural Network Trained by Metaheuristic Optimization Algorithms for
Prediction of COz Emissions in Tiirkiye

ABSTRACT

This study presents a novel artificial neural network (ANN) model trained by metaheuristic optimization algorithms for
the prediction of CO2 emissions in Tirkiye. In this direction, state-of-the-art optimization tools including manta ray
foraging optimization (MRFO), quadratic interpolation optimization (QIO), and gradient-based optimizer (GBO) are
integrated into the ANN model to optimize training parameters (weights and biases). The developed metaheuristic-
based-ANN models are named ANN-MRFO, ANN-QIO, and ANN-GBO. The population, energy consumption from
renewables per capita, oil consumption per capita, gross domestic product per capita, and share of electricity production
from fossil fuels are the independent variables of the prediction models while CO2 emissions are the dependent variable.
Accordingly, the feed-forward multi-layer perceptron ANN (FF-MLP-ANN) is structured as follows: five neurons in the
input layer, ten neurons in the hidden layer, and one neuron in the output layer. In this ANN structure, 50 weights and
11 bias parameters are optimized with metaheuristic algorithms. The dataset covers between 1985 and 2022 years and
is splitinto %70 training, %15 validation, and %15 testing. The data used for each category was randomly selected from
the entire dataset. The prediction efficiency of the models is evaluated with four statistical benchmarks including
coefficient of determination (R2), mean bias error (MBE), relative root mean square error (rRMSE), and mean absolute
percentage error (MAPE). Based on the prediction results, it is noticed that the R2 value changes between 0.9425 and
0.9813 for CO2 emissions, and all models obtained “excellent prediction accuracy” in terms of the rRMSE metric (<10%)
in the testing stage. MAPE metric results of the ANN-MRFO, ANN-QIO, and ANN-GBO methods in the testing stage are
3.0551%, 4.9038%, and 7.5807%, respectively. The best MBE value is calculated to be 0.0940 with ANN-QIO. The ANN-
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MRFO outperformed other models in terms of prediction accuracy with 0.9813 of R, 4.0584% of RMSE, and 3.0551% of
MAPE. Considering all prediction results are together, this study reports that proposed ANN-MRFO is a powerful method
for prediction applications.

Keywords: Artificial neural network, Forecasting of COz emissions, Hybrid prediction models, Metaheuristic algorithms.
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Degisken Kesitli Betonarme Perdelerin Yapi Davranisina Etkisi
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OZET

Betonarme binalarin dizaynindaki en 6nemli faktorlerinden birka¢i ise perde duvarlarin sayisi, yerlesimi ve kesit
alanindan olusmaktadir. Yapinin rijitligini artirmak ve otelenmeyi dénlemek i¢in tasiyici sistemde perde duvarlarin
ylksek oldugundan, yapiya etki eden yatay ytiklerin biiyiik bir kismi perdeler tarafindan karsilanacaktir. Bu calisma
kapsaminda 15 kath dort adet betonarme bina dizayn edilip perdelerin kesit alaninin ve yerlesiminin degismesiyle
meydana gelen sonuclar irdelenmistir. Betonarme perdelerin iist katlara dogru daralmasiyla yapiya etkiyecek deprem
ivmesinde azalis ve yapi periyodunun artis goriilmiistiir. Bu sebeble elemanlarda olusan i¢ kuvvetlerdeki azalis
gozlenmistir. Betonarme perdelerin kesitlerinin farkll katlarda diistiriilmesiyle yapi agirliginin azalmasi ve beton
metrajinin diismesi de ekonomik bir ¢6ziim olabilecegini gdstermektedir. Ozellikle mega yapilarda ve/veya cok katl
yapilarda perde duvar boyutlarinin belirli kat seviyelerinde daraltilmasi ile degisken kesitli betonarme perdelerin
kullanilmasi mimari agidan daha estetik ¢ozlimlerin sunulmasina da katki saglayacaktir.

Anahtar Kelimeler: Betonarme Perdeler, Degisken Kesitli Betonarme Perdeler, Perdelerde Olusan i¢ Kuvvetler

Effect of Variable Section Reinforced Concrete Walls on Building Behavior
ABSTRACT

Some of the most important factors in the design of reinforced concrete buildings are the number, placement and cross-
sectional area of shear walls. In order to increase the rigidity of the structure and decrease the drift, the use of shear walls
in the load-bearing system has become mandatory in countries located in the earthquake zone, such as our country. Since
the bending stiffness of the curtains is quite high, most of the horizontal loads affecting the structure will be borne by the
shear walls. For this reason, a decrease in the internal forces in the elements was observed. Reducing the cross-sections
of reinforced concrete walls at different floors shows that reducing the weight of the structure and decreasing the
concrete quantity can be an economical solution. Especially in mega structures and/or multi-storey buildings, narrowing
the shear wall dimensions at certain floor levels and using variable cross-section reinforced concrete shear walls will
also contribute to providing more aesthetic solutions in terms of architecture.

Keywords: Reinforced Concrete Walls, Variable Cross-section Reinforced Concrete Walls, Internal Forces Formed in
Shear Walls
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P25 Metodunda Binalarin Riskli Olmasina Etki Eden Faktérlerin Istatistiksel Analizi
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OZET

Bu c¢alismada, Sakarya ili Akyazi ilge merkezinde bulunan 12 binanin deprem risk durumlari P25 metodu ile
belirlenmistir. P25 metodunda kullanilan ve binalarin deprem risk durumlarini belirleyen 25 faktér Binada ki diizensizlik
faktorleri, Yapisal faktorler, Zemin ve arazi faktorleri, Malzeme faktdrleri ve Yapisal olmayan faktorler olarak 5 ana faktor
altinda toplanmistir. Bu ana faktérlerden Binada ki diizensizlikler; dort alt faktore, Yapisal faktorler; sekiz alt faktore,
Zemin ve arazi faktorleri; sekiz alt faktore, Malzeme faktodrleri; iki alt faktore ve Yapisal olmayan faktorlerde; ii¢ alt
faktore ayrilarak kategorik veriler haline getirilmistir. incelenen 12 binanin deprem risk durumlari tiim bu faktérlere
bagli olarak hesaplanan puanlarla belirlenmistir. Binalarin risk puanlariile 25 faktér arasinda istatistiksel olarak bir iliski
olup olmadigi iliski var ise bu iliskinin anlamlilik diizeylerinin belirlenmesi amaci ile 25 faktdr ile binalarin risk puanlari
arasinda korelasyon analizleri yapilmis ve her bir risk faktori ile binalarin risk puanlar1 arasinda ki iliskiler %95 giiven
araliginda belirlenmistir. Korelasyon analizde tiim binalar icin sabit deger olan faktorler dikkate alinmamis ancak sabit
deger olmayan faktorler dikkate alinmistir. Bina risk puanlar ile sabit deger olmayan faktoérler arasinda ki iliskiler
korelasyon analizi ile gosterilmistir.

Anahtar Kelimeler: Bina deprem riski, [statistik, P25 Metodu, Risk faktorleri

Statistical Analysis of Factors Affecting Buildings Being Risky in the P25 Method
ABSTRACT

In this study, the earthquake risk status of 12 buildings located in Akyazi district centre of Sakarya province was
determined by the P25 method. The 25 factors used in the P25 method and determining the earthquake risk status of
buildings are grouped under 5 main factors: Irregularity factors in the building, Structural factors, Ground and terrain
factors, Material factors and Non-structural factors. Among these main factors: Irregularities in the building; four sub-
factors, Structural factors; There are eight sub-factors: Ground and terrain factors; eight sub-factors, Material factors;
There are two sub-factors and non-structural factors; It was divided into three sub-factors and turned into categorical
data. The earthquake risk status of the 12 buildings examined was determined by the scores calculated depending on all
these factors. In order to determine whether there is a statistical relationship between the risk scores of the buildings
and the 25 factors, and if there is a relationship, correlation analyses were made between the 25 factors and the risk
scores of the buildings, and the relationships between each risk factor and the risk scores of the buildings were
determined within the 95% confidence interval. In the correlation analysis, factors with fixed values for all buildings
were not taken into account, but factors that were not fixed values were taken into account. The relationships between
building risk scores and non-fixed factors are shown by correlation analysis.

Keywords: Building earthquake risk, Statistics, P25 Method, Risk factors

135


mailto:ercanozgan@duzce.edu.tr

5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

PEEK Malzemeden Kifoplasti Balonu Yardimiyla Genisleyebilen Omurlararasi Fiizyon Kafesi
Tasarimi, Talash Imalat Yéntemi ile Uretimi ve Biyomekanik Karekterizasyonu.

Mehmet Taha Arslan?, Teyfik Demir®
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OZET

Her iki omur arasinda, omurlar arasindaki etkiyi absorbe etmek icin bir intervertebral disk bulunmaktadir . Ancak,
zamanla intervertebral disk yaslanma siireci nedeniyle dejenerasyona ugrar ve gorevini yerine getiremez hale gelir.
Dejeneratif intervertebral diskin yerini almasi i¢in spinal kafesler kullanilir. Bunlarin temel 6zellikleri omurgayi stabilize
etmek ve hareket segmentindeki iki omur arasinda yiikseklik saglamaktir. Temelde iki tiir omurga kafesi bulunmaktadir:
sabit ve genisletilebilir kafesler. Giintimiizde, her bireyin farkl bir kemik yapisina sahip olmasi nedeniyle genisletilebilir
kafeslerin kullanimi énemli dl¢iide artmistir. Bu kemik farkliligindan dolayi, her bireydeki omurlar arasi yiiksekligin
farkli olmasi, ayarlanabilir olmasi 6nemli bir avantajdir.Kyphoplasti, omurganin ¢6kmesi nedeniyle balon yardimiyla bu
ylksekligi geri kazandirmak amaciyla gerceklestirilen bir islemdir. Kyphoplasti balonu, yiiksekligi geri kazanmak icin
kullanilir. Bu tez kapsaminda, kyphoplasti balonu kullanilarak tasarlanan bir genisletilebilir omurga kafesi tasarlanmistir
ve tasarimin avantajlar1 arastirilacaktir. Tez kapsaminda tasarlanacak omurga kafesi modeli, 3D modelleme programi
olan NX Unigraphics kullanilarak olusturulacaktir. Mekanik testler, 6zellikle ASTM F2077 standardina uygun tek eksenli
statik ve dinamik testler, 6zellikle yorgunluk davranisi incelenecektir. Ayrica, ASTM F2267 standardi kullanilarak eksenel
basing yiiki altinda ¢okme miktarini belirlemek icin testler gerceklestirilecektir.

Anahtar Kelimeler: Omurga flizyon kafesi, genisletilebilir omurga fiizyon kafesi, flizyon, omurga kafesi tasarimu.

Designing, Machining, and Biomechanical Characterization of an Expandable Intervertebral
Fusion Cage expand with Kyphoplasty Balloon.

ABSTRACT

There is an invertabral disc between both vertebrae to absorb the impact between our vertebrae. The invertabral disc
degenerates over time due to age progression and becomes unable to fulfill its function. Spinal cages are used to replace
the degenerated invertabral disc. Their main features are to stabilize the spine and to provide height between the 2
vertebrae in the motion segment. There are basically 2 types of spinal cages: fixed and expandable cages. Nowadays, the
use of expandable cages has increased considerably because each person has a different bone structure. Due to this bone
difference, it is an important advantage that the height between the 2 vertebrae is adjustable since it is different in every
person. Kyphoplasty is a procedure performed to restore this height with the help of a balloon due to the collapse of the
spine. Kyphoplasty balloon is used to restore the height. In this thesis, an expandable cage designed using a kyphoplasty
balloon will be designed and the advantages of the design will be investigated. The spine cage model to be designed
within the scope of the thesis will be created using a 3D modeling program (NX Unigraphics). Mechanical tests will be
carried out uniaxial static and dynamic tests with ASTM F2077 standard, especially fatigue behavior will be examined.
Tests will be performed to determine the amount of collapse under axial compression load using ASTM F2267.

Keywords: Spine fusion cage, Expandable spine fusion cage, fusion, spine cage design.
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Petrokimya Endiistrisinde Korozyon Inhibitérii: Naftenik Asit iceren Imidazolin Sentezi
Tuba Simsek®, Ertugrul Kaya¢, Mesut Ozdingers, Gamze Celik?, Deniz Zengin¢, Ahmet Incea

a3-S Miithendislik Miisavirlik San. Ve. Tic. A.S. Ar-Ge Merkezi, Dlizce/Tiirkiye.
*Sorumlu Yazar: arge@3-s.com.tr

OZET

Korozyon, ekipmanlarin kullanim émriinii kisaltarak iiretim kayiplarina ve gevresel etkilere neden olabilmektedir.
Ozellikle petrol ve gaz endiistrisinde, ekipman malzemelerinin korozyondan korunmasi bilyiikk énem tasimaktadir.
Korozyonla miicadelede yaygin ve etkili bir yontemler arasinda korozyon inhibitérlerinin kullanilmasidir. Endiistride
bircok farkli korozyon inhibit6rii bulunmakla birlikte, her biri genellikle belirli kosullar i¢in uygundur. Bazi durumlarda
secilen korozyon inhibitorii, proses kosullarindaki degisikliklerden veya ¢ok yonlii olmamasindan dolay: etkili
olmayabilir. Bu ¢alismada, naftenik asit bazli imidazolin tiirevinin sentezi, ham petrol boru hatlarin1 korozif ajanlardan
korumak ve metallerin korozyondan dnleme veya azaltma yeteneklerinin incelenmesi amaglanmistir. Bu kapsamda
calismada amin kaynagi kullanilarak ilk asamada naftanik asit ile amidlesme reaksiyonu gerceklestirilmistir. Ardindan
sicaklik artirilmis boylece halkalanmasi saglanarak imidazolin tiirevi sentezlenmistir. Sentezlenen naftenik asit bazl
imidazolin tiirevinin, 1 M HCI ortaminda diisiik karbon celigi iizerindeki korozyon inhibisyonu, elektrokimyasal
empedans spektroskopisi (EIS) yontemi kullanilarak incelenmistir. Sentezlenen inhibitor, farkli konsantrasyonlarda
yiksek inhibisyon etkinligi gostermis ve bu nedenle potansiyel olarak petrokimya proseslerinde ve endiistriyel
uygulamalarda etkili bir korozyon 6nleyici olarak kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: imidazolin, Korozyon, Naftenik asit, Petrokimya prosesleri.

Corrosion Inhibitors in Petrochemical Industry: Synthesis of Naphthenic Acid Containing
Imidazoline

ABSTRACT

Corrosion can cause production losses and environmental impacts by shortening the service life of equipment. Especially
in the oil and gas industry, corrosion protection of equipment materials is of great importance. A common and effective
method of combating corrosion is the use of corrosion inhibitors. While there are many different corrosion inhibitors
available in the industry, each is generally suitable for specific conditions. In some cases, the selected corrosion inhibitor
may not be effective due to changes in process conditions or not being versatile. In this study, the synthesis of naphthenic
acid based imidazoline derivative was aimed to protect crude oil pipelines from corrosive agents and to investigate their
ability to prevent or reduce corrosion of metals. In this context, amidation reaction with naphthanic acid was carried out
in the first step using amine source. Then, the temperature was increased and thus the imidazoline derivative was
synthesized by cyclization. The corrosion inhibition of the synthesized naphthenic acid based imidazoline derivative on
low carbon steel in 1 M HCl medium was investigated using electrochemical impedance spectroscopy (EIS) method. The
synthesized inhibitor showed high inhibition efficiency at different concentrations and therefore it was determined that
it could potentially be used as an effective corrosion inhibitor in petrochemical processes and industrial applications.

Keywords: imidazoline, Corrosion, Naphthenic acid, Petrochemical processes.
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Naive Bayes Kullanilarak Elektrikli Ara¢ Menzil Tahminlemesi
Hasibe Berfu Oztiirke’, Pinar Kiramanlioglu b
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OZET

Elektrikli ara¢larin kullanimi son yillarda 6nemli 6l¢iide artmistir; bu durum, ¢evre dostu tasima egilimine isaret eden
bir artis trendinin gostergesidir. Elektrikli araclar, modern kiiltiirde genis bir sekilde kullanilmaktadir, bunun bir kismi
teknolojik gelismeler ve ¢evresel sorunlara olan artan farkindaliktan kaynaklanmaktadir. Bu nedenle, bu ¢alisma
elektrikli araglarin elektrikle ¢alisan menzilini tahmin etmeye odaklanmaktadir. Bu arastirmanin temel amac, tiiketilen
enerji temel alinarak elektrikli ara¢larin menzilinin dogru tahminini miimkiin kilacak bir model gelistirmektir. Bu hedefe
ulasmak icin, elektrikli ara¢ problemini bir tahmin problemi olarak ele alinmistir. Bu baglamda, Naive Bayes yontemi
kullanilmistir. Naive Bayes, coklu degiskenli verilerle basa ¢ikma konusundaki etkinligi ve verimliligi nedeniyle tahminde
o6nemli bir yontemdir. Bu ¢alismada, Kaggle platformundan alinan elektrikli ara¢ niifusu veri kiimesi kullanilmistir.
Deneysel sonuglar, dnerilen metodolojinin elektrikli araglarin elektrik tiiketimini basarili bir sekilde tahmin ettigini
gostermektedir. Onerilen yéntemin etkinligi, diger makine 6grenimi yontemleri ile karsilastirilarak gosterilmistir. Son
olarak, elektrikli araglarin kullanimi i¢in stratejik planlama a¢isindan 6nem arz ettigi diisiiniilen sonuglar, kullanilan
iilkeler ve elektrikli ara¢ modelleri temelinde tahminler ile sunulmustur.

Anahtar Kelimeler: Elektrikli Arag, Makine Ogrenmesi, Naive Bayes, Tahminleme

Prediction of Electric Vehicle Range Using Naive Bayes
ABSTRACT

The use of electric vehicles have increased significantly in recent years, which is indicative of a rising trend towards
environmentally friendly transportation. Electric vehicles are widely used in modern culture, partly due to technological
developments and growing awareness of environmental issues. Therefore, this study focuses on estimating the electric
range by electric vehicles. The main aim of this research is to develop a model that allows accurate prediction of electric
vehicles on the basis of consumed energy. To achieve this objective, electric vehicle problem is addressed as a prediction
problem. In this context, a Naive Bayes methodology has been developed. Naive Bayes is important for prediction due to
its efficiency, and effectiveness in handling data with multiple variables. In this study, electric vehicle population dataset
taken from Kaggle platform was applied. Experimental results show that the proposed methodology achieves successful
results in estimating the electricity consumption of electric vehicles. The effectiveness of the proposed method has been
shown in comparisons with other machine learning methods. Finally, the results, which are thought to be important for
strategic planning for the use of electric vehicles, are presented with predictions based on the countries and electric
vehicle models used.

Keywords: Electric Vehicle, Machine Learning, Naive Bayes, Prediction
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6082 Aliiminyum Alasimina TI-B-Al ve Bor Karbiir Takviyesinin Mikroyapi Ve Mekanik
Ozellikler Uzerine Ektisi
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OZET

Bu ¢alismada, 6082 aliiminyum alagimina farkli oranlarda B4C tozu ve Al-Ti-B alasimi ilave edilerek kompozit malzeme
iiretilmistir. Matrisi Aliminyum olan 6082 Al, 6082 Al+Al-Ti-B, 2 farkli oranda 6082 Al+B4C, 2 farkli oranlarda 6082
Al+Al-Ti-B+B4C olmak {izere toplamda 6 farkli kompozit numuneler tretilmistir. Elde edilen bu numunelere Spektro
analiz, Optik inceleme, Mikro ve makro sertlik, Sem ve XRD analizleri yapilmistir. Elde edilen spektro analizlerde baslica
Al, Tj, B, C elementler goriilmustiir. Matris malzeme olan Aluminyum ile elde edilen diger Al kompozitler makro ve mikro
sertlik degerleri karsilastirilmis ve elde edilen kompozit malzemelerde Aliiminyuma gore sertlik degerlerinde belirgin
artislar gozlenmistir. Yapilan Optik ve Sem incelemelerinde Al-Ti-B ve B4C partikiilerinin Aliiminyum icerisinde homojen
bir sekilde dagildigi gozlenmistir. Basarili bir sekilde elde edilen kompozit malzemelerin deney sonuclari literatiir ile
tartisilarak degerlendirilmistir.

Anahtar Kelimeler: Aliminyum, Titanyum, Bor Karbiir, Kompozit

The Effect of TI-B-Al and Boron Carbide Reinforcement on Microstructure and Mechanical
Properties of 6082 Aluminum Alloy

ABSTRACT

In this study, composite material was produced by adding different ratios of B4C powder and Al-Ti-B alloy to 6082
aluminum alloy. A total of 6 different composite samples were produced as 6082 Al with aluminum matrix, 6082 Al+Al-
Ti-B, 6082 Al+B4C in 2 different ratios, 6082 Al+Al-Ti-B+B4C in 2 different ratios. Spectro analysis, optical examination,
micro and macro hardness, SEM and XRD analysis were performed on these samples. In the spectro analysis obtained,
mainly Al, Ti, B, C elements were observed. The macro and micro hardness values of the matrix material Aluminum and
other Al composites obtained were compared and significant increases in hardness values were observed in the
composite materials obtained compared to Aluminum. In the optical and SEM examinations, it was observed that Al-Ti-
B and B4C particles were homogeneously dispersed in aluminum. The experimental results of the successfully obtained
composite materials are discussed and evaluated with the literature.

Keywords: Aluminum, Titanium, Boron Carbide, Composite

139



5. Uluslararas1 Mithendislik Arastirmalar1 Sempozyumu

D UZC E 07-09 Mart 2024, Diizce/Tiirkiye

UNIVERSITESI

5thInternational Engineering Research Symposium
) 07-09 March 2024, Diizce/Tiirkiye
www.iners.duzce.edu.tr ISBN: 978-62 5'6330'04'7

Kompozit Uretiminde Degisken Plaka Kalinliginin Nedenleri ve Mekanik Ozelliklere Etkisi
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OZET

Bu calismada, regine transfer kaliplama (RTM) ile iiretilen kompozit plakalarda nihai tiriindeki degisken kalinligin
sebepleri ve mekanik 6zellikler iizerine etkisi arastirilmistir. Bu amacla, laboratuvar él¢ekli, PC kontrollii, vakum destekli
ve tam kapali bir RTM prosesinden yararlanilmistir. Bu ¢alisma icin RTM prosesinde kontrol edilen parametreler ise
enjeksiyon basinci, kiirlenme basinc, regine sirkiilasyon sayisi ve kalip sicakligidir. Calismada kompozit plaka imalati
icin RTM’ye uygun diisiik viskoziteli ticari bir polyester recine ile farkh tipte (200, 300, 500 ve 800 g/m?) iki-yonlii cam-
dokumalar kullanilmistir. RTM prosesi sonunda kaliptan, 17 farkl istifleme sirasi, 6 farkli tabaka sayisi (5-10), farkli
kalinlik (2.35-3.38 mm) ve farkli fiber hacmine (%37.92- %48.01) sahip olan 500x500 mm boyutlarinda kompozit
plakalar elde edilmistir. Plakalardan 0°/90°, 15°/75° 30°/60° ve 45°/45° yonlerinde numuneler kesilerek ¢ekme ve
egilme ozellikleri test edilmistir. Elde edilen veriler SPSS-24 yazilimiyla istatistiksel olarak analiz edilmistir. Plaka
kalinliginin enjeksiyon basinci, regine sirkiilasyon sayisi ve fiber hacmi gibi RTM ve malzeme parametrelerinden;
mekanik 6zelliklerin ise istifleme siras1 (katman sayisi), fiber hacmi, fiber yonii ve plaka kalinlig1 gibi parametrelerden
etkilendigi belirlenmistir.

Anahtar Kelimeler: Kompozit plaka liretimi, Kalinlik, Mekanik 6zellikler, Proses ve malzeme parametreleri.

Reasons for Variable Thickness in the Fabrication of Composite Plates and Their Effect on
Mechanical Properties

ABSTRACT

The purpose of this study is to investigate the reasons for the variable thickness of the final product and its effect on the
mechanical properties of composite panels produced by resin transfer molding (RTM). For this purpose, it was the RTM
process, which is laboratory scale, PC controlled, vacuum assisted and fully enclosed. The parameters controlled in the
RTM process for this study were the injection pressure, curing pressure, number of resin circulations, and mold
temperature. In this study, a low-viscosity commercial polyester resin suitable for RTM and different types of
bidirectional glass fabrics (200, 300, 500, and 800 g/m?) were used to produce composite plates At the end of the RTM
process, it was fabricated to composite plates with dimensions of 500x500 mm, 17 different stacking sequences, 6
different numbers of layers (5-10), different thicknesses (2.35-3.38 mm) and different fiber volume fractions (37.92%-
48.01%). The tensile and flexural properties were tested by cutting the specimens in the 0°/90°, 15°/75°, 30°/60°, and
45°/45° directions from the composite plates. The data obtained were statistically analyzed using the SPSS-24 software.
It was determined that the plate thickness was affected by the RTM and material parameters such as injection pressure,
number of resin circulations, and fiber volume fraction, whereas the mechanical properties were affected by parameters
such as stacking order (number of layers), fiber volume, fiber orientation, and plate thickness.

Keywords: Fabrication of composite plates, Thickness, Mechanical properties, Process and material parameters
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Rhamnolipid: Kiyisal Alanlardaki Mikroplastiklerin Biyoremidasyonu Icin Yeni Bir Yaklasim
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OZET

Son yillarda, mikroplastikler insan ve ¢evre saghgi icin endise kaynag olarak ortaya ¢ikmistir. Bu yiizden birgok
arastirmact mikroplastik kirliliginin alici ortamlardan uzaklastirilmasi tizerine odaklanmistir. Rhamnolipidler ise,
giintimuzde farkl kirleticilerin biyoremediasyonu i¢in yaygin olarak kullanilmaktadir. Rhamnolipidler, Pseudomonas sp.
tiirleri tarafindan dogal yollar ile hiicre disina salgilanmakta ve ayni zamanda ticari olarak da iiretilebilmektedir. Toprak,
deniz suyu ve tath su ortamlari gibi farkl ekosistemlerde serbest yasayan bir bakteri grubu olan Pseudomonas, 6zellikle
Istanbul'un kiy1 seridi olan Marmara Denizi'nde siklikla rastlanilmaktadir. Bu calismada, kiyisal alandaki
mikroplastiklerin biyoremidasyonu i¢in Rhamnolipidin kullanim potansiyelinin degerlendirilmesi amaglanmistir. Bu
kapsamda, mikroplastik kirliliginin de yiiksek oldugu bilinen Marmara Denizi kiyisal alani yilizey suyunu temsilen
sentetik deniz suyu hazirlanmistir. Sentetik kiyisal alan yiizey suyuna rhamnolipid ile aglomerasyon islemi
uygulanmistir. Mikroplastik olarak PVC (polivinil kloriir) se¢ilmis olup, Rhamnolipid optimum dozu tespiti i¢in 1, 5, 10,
20, 40, 80 ve 100 mg/L konsantrasyonlar ile ¢alisilmistir. Sonuglar, gorsel gozlem yoluyla ve ¢6zeltinin iist fazindaki
bulanikligin 6l¢iimii ile elde edilmistir. Sonu¢ olarak, optimum Rhamnolipid konsantrasyonu 1 mg/L olarak
belirlenmistir. Rhamnolipid aglomerasyon uygulamasi sonrasinda, PVC'ler ¢ozeltinin iist kisminda floklar olusturarak
bir araya geldigi belirlenmistir. Sentetik su ortaminda yaklasik %74 PVC giderim verimliligi elde edilmistir. Bulgular,
rhamnolipidin ytzey sularindan mikroplastiklerin biyoremidasyonu i¢in kullanilabilecek umut verici bir yaklasim
oldugunu gostermektedir.

Anahtar Kelimeler: Aglomerasyon, kiyisal alan, Marmara Denizi, mikroplastikler, Biyoremidasyon.

Rhamnolipid: A New Approach For Microplastics Bioremediation in Coastal Areas

ABSTRACT

Inrecent years, microplastics have emerged as a concern for human and environmental health. For this reason, numerous
researchers have directed their efforts towards the mitigation of microplastic pollution from recipient environments.
Rhamnolipids, on the other hand, are widely used for the bioremediation of various pollutants today. Rhamnolipids are
naturally secreted by Pseudomonas sp. and can also be commercially produced. Pseudomonas, a group of free-living
bacteria in different ecosystems such as soil, seawater, and freshwater, is frequently encountered along the coastal region
of the Marmara Sea, particularly in Istanbul. This study aims to evaluate the potential use of Rhamnolipids for the
bioremediation of microplastics in coastal areas. Synthetic seawater representing surface water from the known high-
microplastic-polluted coastal area of the Marmara Sea was prepared. Agglomeration with Rhamnolipid was applied to
synthetic coastal surface water. PVC (polyvinyl chloride) was selected as the microplastic, and concentrations of 1, 5, 10,
20, 40, 80, and 100 mg/L were used to determine the optimum Rhamnolipid dose. Results were obtained through visual
observation and measurement of turbidity in the upper phase of the solution. As a result, the optimum Rhamnolipid
concentration was determined to be 1 mg/L. Following Rhamnolipid agglomeration, PVCs were found to form flocs and
aggregate in the upper part of the solution. Approximately 74% PVC removal efficiency was achieved in the synthetic
seawater. The results suggest that Rhamnolipids represent a promising approach for the bioremediation of microplastics
from surface waters.

Keywords: Agglomeration, Coastal water, Marmara Sea, Microplastics, Biyoremediation.
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Ardunio Nano ile Akilli Tekerlekli Sandalye Sistemi

Ridvan Yayla®*, Murat Bektas®

aBilecik $eyh Edebali Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miithendisligi Béliimii, Bilecik/Tiirkiye.
* Sorumlu Yazar: ridvan.yayla@bilecik.edu.tr

OZET

Gilinimiizde engelli bireyler yasamin her alaninda zorluklarla miicadele etmektedirler. Bilissel teknolojinin gelismesiyle,
engelli bireyleri yasama iimidiyle birlestiren uygulamalar bu zorluklar1 asmaya yardimci olmaktadir. Farkl uzuvlarini
dogustan ya da sonradan kaybeden bireyler i¢in, kaybedilen viicut bdlgesi ile ilgili isaret dilinden, akilli protezlere, akill1
gozliikklerden sesli asistanlara kadar c¢esitli uygulamalar halen gelistirilmektedir. Ayni zamanda giyilebilir teknolojilerin
gelistirilmesi ile engelsiz bireylerin bile hayatini kolaylastiran uygulamalar mevcuttur. Ozellikle yiiriime engeli bulunan
bireyler i¢in, cadde rampalari, motorlu veya elektrikli sandalyeler, merdiven sistemleri gibi farkli uygulamalara
gereksinim duyulmaktadir. Bu ¢alismada Ardunio Nano ile yiirime engeli olan bireylerin ellerinin iistiine giyilebilir
teknolojiye uygun bir aparat takarak, tekerlekli sandalyeyi istedikleri yone hareket ettirebilecekleri prototip bir
uygulama gelistirilmistir. Uygulama, ¢ok farkli yonlere hareket ettirilebilen sandalye sistemi sayesinde engelli bireyin
sandalyeyi bilek hareketleri ile diledikleri yone kolaylikla hareket ettirebilmelerini saglamaktadir. Calismanin gelecek
calismalarda bir kol yardimiyla hareket ettirilen is makinesi, oyun konsollar1 ve farkli giyilebilir teknolojiler i¢in kol
yerine bilek hareketleri ile kontrol edilmesine yardimeci olacagi 6ngorilmektedir.

Anahtar Kelimeler: Ardunio nano, Engelsiz hayat, Giyilebilir teknoloji, Tekerlekli sandalye

Smart Wheelchair System with Arduino Nano

ABSTRACT

Today, disabled individuals struggle with challenges in every field of life. The applications which combine disabled
individuals with life hope help to overcome these challenges by the development of cognitive technology. Various
applications related to the lost body field from sign language to smart prostheses, from smart glasses to voice assistants
are still being developed for individuals who have lost different limbs, either congenitally or later. At the same time, there
are a lot of applications that are made easy in their life even non-disabled individuals with the development of wearable
technology. The different applications such as street ramps, motorized or electrical chairs, and stair systems are required
for especially walking disabled individuals. In this study, a prototype application was developed with Arduino Nano,
where individuals with walking disabilities can move the wheelchair in the direction they want by attaching a wearable
technology-appropriate device on their hands. Thanks to the chair system that can be moved in many different directions,
the application allows disabled individuals to easily move the chair in any direction they wish with wrist movements. It
is predicted that the study will help control work machines, game consoles and different wearable technologies that are
moved with the help of an arm, with wrist movements instead of arm, in future studies.

Keywords: Arduino Nano, Barrier-free life, Wearable technology, Wheelchair,
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Sanal Elektrik Makineleri Laboratuvari Tasarimi ve Uygulamasi
Seda Manavci, F. Arda Dulkerim®, Kadir Ece®’, Erkan Kaya @, Sener Agalar
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OZET

Teknolojinin hizla ilerledigi ve fiziksel 6zelliklerin sanala déndiigii giiniimiiz diinyasinda, sanal laboratuvar kavrami
biliyiik 6nem kazanmaktadir. Pandemik salginlar da fiziksel laboratuvarlara erisimi kisitlayarak sanal laboratuvarlari
egitim uygulamalarinda ihtiya¢ haline getirmektedir. Ozellikle Elektrik Elektronik Miihendisligi alaminda, elektrik
makinelerinin yeri ve 6nemi yadsinamaz bir gercektir. Bu ¢alismada, elektrik makineleri laboratuvari deneyleri sanal
ortama aktarilmaya ¢alisilmis, fiziksel ve sanal deney sonuglari karsilastirilmis ve sonuglarin birbirleriyle tutarl oldugu
gorilmistiir. Sanal ortam i¢in Unity3D uygulamasi secilmis olup, kodlama islemleri C# platformu iizerinden
gerceklenmistir. Deneylerle anlatilan, gérsel anlamda zengin ve 3D cizimlerle gelistirilmis, yenilik¢i ve 6zgiin bir proje
ortaya c¢ikarilmistir. Bu uygulama sayesinde, kullanicilar teorik bilgilerini sanal ortamda kavrama ve pekistirme
avantajina sahip olacaklardir. Sanal laboratuvarlarin bir diger dnemli avantaji ise maliyettir. Fiziksel laboratuvarin
kurulma ve bakim asamalar yiliksek maliyet gerektirmektedir, bu ¢alismada o6nerilen sanal elektrik makineleri
laboratuvar1 maliyeti ciddi oranda azaltmaktadir. Yiikksek akim iceren fiziki laboratuvarlarda is giivenligi a¢isindan
karsilasilabilecek sorunlar, sanal laboratuvarlarda ortadan kalkmaktadir. Sonug olarak; bu calismada gergeklestirilen
sanal laboratuvar sayesinde kullanicilar; giivenli, daha az maliyetli bir ortamda elektrik makineleri ile deney yapma ve
6grenme imkanina sahip olacaklardir.

Anahtar Kelimeler: Elektrik makineleri, Elektrik motoru, Jeneratoér, Sanal laboratuvar

Design And Implementation of Virtual Electrical Machinery Laboratory

ABSTRACT

Today, as technology advances rapidly and physical attributes transition into virtual realms, the significance of virtual
laboratories is increasingly recognized. Pandemic outbreaks further emphasize the necessity of virtual laboratories in
educational settings by restricting access to physical labs. Particularly in Electrical and Electronic Engineering, the
indispensable role of electrical machines is acknowledged. In this study, experiments from the electrical machines
laboratory have been translated into a virtual environment, with comparisons made between physical and virtual
experiment results, revealing their consistency. Unity3D was chosen for the virtual environment, with coding executed
through the C# platform. The project, enriched with visual elements and 3D drawings, presents innovative and original
content. Users benefit from grasping and reinforcing theoretical knowledge in this virtual environment. Additionally,
virtual laboratories offer cost advantages, significantly reducing establishment and maintenance expenses compared to
physical labs. Occupational safety concerns related to high-current physical laboratories are mitigated in virtual settings.
In conclusion, this virtual laboratory enables users to experiment and learn about electrical machines in a safe, cost-
effective environment.

Keywords: Elektrical machine, Electric motor, Generator, Virtual laboratory
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Coraba Kaydirmazhk Ozelligi Saglayacak Silikonlarin Gelistirilmesi
Sabiha Seda Serttas®’, Kadriye Eda Kamertay®,
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OZET

Bu calismada tekstil yiizeyine kaydirmazlik 6zelligi kazandirmak amaciyla ¢oraplara RTV-2 (iki par¢a oda sicakliginda
kirlenen silikon kauguklar) silikon uygulanmistir. Giin gectikte artan tiiketici bilinci ile fonksiyonel tekstillere ilginin
arttigl bilinmektedir. Tekstil materyallerine fonksiyonellik katan {riinlerin performanslarinin diisiis meydana
gelmemesi icin siirdiiriilebilir ve insan viicuduyla uyumlu oldugu bilinen kimyasal iirtinler arastirilmaktadir. Tekstil
endistrisinde baskicilikta ve bebek ¢oraplarinin alt kisimlarinda kaydirmazlik saglamak amaciyla kullanim alanlarinin
oldugu bilinen RTV-2 tipi silikonlarin kullanildig1 bilinmektedir. Bu amagla ¢alismada, konvansiyonel yontem olarak
kullanilan PVC (Poli Vinil Kolriir) yerine; daha yumusak, tekstile yapisma mukavemeti daha fazla, yikama direnci yiiksek
ve daha parlak bir silikon olan RTV-2 silikon kullanilmistir. Uygulamalar %100 pamuklu 6rme bebek ¢oraplari iizerinde
gerceklestirilmistir. Baski islemi, yliksek sablon 43 ipek kaliptan rakle ile desen basilir ve 140°C’ de 3 dakika kurutulur.
Baski uygulamasi sonrasinda, elde edilen silikon baski uygulanmis coraplara Shore A Sertlik Olciim Test Bloklar1 ISO
7619-1:2010 ve baski testi yapilmistir. Baski testi ise In House bir metodla gergeklestirilmistir. Elde edilen sonuglar RTV-
2 tipi silikonun bebek ¢oraplarina uygulanabilir oldugunu géstermistir.

Anahtar Kelimeler: Silikon, RTV-2 Silikon, Corap, Kaydirmaz Bebek Corabi

Development of Silicones That Will Provide Anti-Slip Features to Socks
ABSTRACT

In this study, RTV-2 (two pieces of silicone rubbers cured at room temperature) silicone was applied to the socks in order
to provide anti-slip properties to the textile surface. It is known that interest in functional textiles is increasing day by
day with increasing consumer awareness. In order to prevent a decrease in the performance of products that add
functionality to textile materials, chemical products that are known to be sustainable and compatible with the human
body are being researched. It is known that RTV-2 type silicones are used in the textile industry to provide non-slip
properties in printing and on the bottom of baby socks. For this purpose, instead of PVC (Poly Vinyl Color) used as the
conventional method in the study; RTV-2 silicone, which is softer, has more adhesion strength to textiles, has higher
washing resistance and is brighter, was used. Applications were carried out on 100% cotton knitted baby socks. During
the printing process, a pattern is printed from a high-stencil 43 silk mold with a squeegee and dried at 140°C for 3
minutes. After the printing application, Shore A Hardness Measurement Test Blocks ISO 7619-1:2010 and printing tests
were performed on the resulting silicone printed socks. The printing test was carried out with an in-house method. The
results obtained showed that RTV-2 type silicone can be applied to baby socks.

Keywords: Silicon, RTV-2 Silicon, Socks, Non-Slip Baby Socks
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Findik tiirlerinin kabuklu yapisi iizerinden siniflandirilmasi i¢cin yeni bir makine tasarim ve
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OZET

Findik diinya genelinde tiretimi ve tiiketimi oldukca fazla olan besin maddelerindendir. Findik meyvesinin endiistrideki
kullanim alani oldukea genistir. Findigin biiyiik bir orani cikolata, biskiivi, tatl, dondurma ve sekerleme imalatinda
kullanilmaktadir. Findik ayn1 zamanda findik ezmesi seklinde de satisa sunulmaktadir. Thracatta kullanilamayacak
durumda olan findiklar ise yaglik olarak kullanilmaktadir. Ayrica baska iiriinler igerisinde yan iirtin olmadan ¢erez olarak
da tiiketilmektedir. Findik tiirleri, i¢ orani, protein, ham seliiloz, oleik asit gibi deger parametreleri yoniinden ve K, P, Ca,
Mg, Mn, Fe, Cu ve Zn minarelleri acgisindan, tirler arasinda degiskenlik gdostermektedir. Besin degerlerine gore
endiistriyel alanlara uygun findik cinslerinin tercih edilmesi, {iretilen iriintin kalitesinin arttirilabilecegi
distiniilmektedir. Ayrica endiistriyel ortamlarda findiklarin cinsine gore siniflandirilma yapilmadigi, yalnizca kirik, dolu,
bos, ciiriik, delik gibi 6zeliklerine bakildig1 goriilmiistiir. Bu calismada findiklar sahip olduklar1 yag, protein, mineral gibi
degerlerine gore, uygun kullanim alanlarinda kullanilmak tizere cinsine gore kabuktan siniflandirma islemi yapilmasi
amagclanmaktadir. Findik tiirlerini kabuktan siniflandirmak igin gériintii isleme tabanl siniflandirma makinasi tasarimi
ve imalati 6nerilmektedir. Benzerlerinden farkli olarak, konveydr iizerinde her bir findik gériintiisii alinip, konveyor
sonunda vakumlu ayirma islemi yapilmaktadir. Vakumlu siniflandirma islemi de vakum yollarinin a¢-kapama mantigi ile
6zglnliik saglamaktadir. Cihaz ile biitiinlesik bir bilgisayarda Matlab GUI yazilimi ile kontrol ve siniflandirma karar
sistemi gergeklestirilmistir.

Anahtar Kelimeler: Findik tiirleri, Makine tasarimi, Vakumlu ayirici.

Design and manufacturing of a new machine for classification of hazelnut species based on
their shell structure

ABSTRACT

Hazelnuts are one of the foods that are produced and consumed in high amounts throughout the world. Hazelnut fruit
has a wide range of uses in industry. A large proportion of hazelnuts are used in the production of chocolate, biscuits,
desserts, ice cream and confectionery. Hazelnuts are also sold in the form of hazelnut paste. Hazelnuts that cannot be
used for export are used as oil. It is also consumed as a snack in other products without any by-products. Hazelnut species
vary among species in terms of value parameters such as kernel ratio, protein, crude cellulose, oleic acid and minerals
such as K, P, Ca, Mg, Mn, Fe, Cu and Zn. It is thought that choosing hazelnut types suitable for industrial areas according
to their nutritional values can increase the quality of the produced product. In addition, it has been observed that in
industrial environments, hazelnuts are not classified according to their type, only their characteristics such as broken,
full, empty, rotten and holes are examined. In this study, it is aimed to classify hazelnuts according to their values such
as oil, protein and minerals, according to their type and shell to be used in appropriate areas of use. The design and
manufacturing of an image processing-based classification machine is recommended to classify hazelnut species from
the shell. Unlike its counterparts, each hazelnut is imaged on the conveyor and vacuum separation is performed at the
end of the conveyor. The vacuum classification process also provides originality with the on-offlogic of the vacuum paths.
The control and classification decision system was implemented with Matlab GUI software on a computer integrated with
the device.

Keywords: Hazelnut types, Machine design, Vacuum separator.
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Video Konferans Uygulamalarinda Giivenlik Duvari ve Sanal Ozel Ag Kullaniminin Performans

Analizi
Serdar Arpaci?’, Arafat Sentiirkb

aDiizce Universitesi, Akcakoca Meslek Yiiksekokulu, Bilgisayar Teknolojileri Béliimii, Diizce/Tiirkiye.
bDiizce Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miithendisligi Béliimii, Diizce/Tiirkiye.

*Sorumlu Yazar: serdararpaci@duzce.edu.tr

OZET

Bilgi ve iletisim teknolojilerindeki gelismeler ve internet kullanim maliyetlerinin diismesi; e-devlet, e-ticaret, e-saglik, e-
6grenme gibi uygulama alanlariyla bu teknolojileri hayatimizin her alaninin vazgecilmez 6gesi haline getirmistir.
Ozellikle kiiresel Covid-19 salgin siireci; altyapisini video konferans teknolojisinin olusturdugu e-6grenme ve e-toplanti
gibi uygulama alanlarinda zorunlu gelismelere neden olmustur. Video konferans, ayni anda farkl yerlerde bulunan
kisilerin, belirli uygulamalar ve internet baglantis1 kullanarak goriintiili ve sesli bir sekilde iletisim kurmalarini saglar.
Video konferans teknolojisinde; arama yapan ve aramay1 cevaplayan kisiler arasinda eszamanly, ¢ift yonli, stirekli ve
bliytik boyutlu bir veri akisi olmaktadir. Kaliteli bir video konferans goriismesi icin ugtan uca gecikme ve gecikme
varyasyonu degerlerinin en aza indirilmesi gerekir. Bilgi ve iletisim teknolojilerinin tiim uygulama ve servisleri i¢in
giivenlik vazgecilemez bir gerekliliktir. Glivenlik duvari, kurumsal aglari internet lizerinden gelebilecek tehditlere karsi
korumak icin gerekli en temel 6ge olarak kabul edilir. Sanal 6zel ag ise, bir kurumsal aga, internet bulutu tizerinden
noktadan noktaya giivenli baglanti kurulmasini saglayan bir baglanti ¢esididir. Bu calismada, video konferans
uygulamalarinin giivenlik duvari ve sanal 6zel ag ile kullaniminin ugtan uca gecikme ve gecikme varyasyonu degerleri
acisindan karsilastirilmasi yapilarak, analiz edilecektir. Calismada, OPNET benzetim araci ile olusturulan farkl topoloji
ve senaryolar kullanilacaktir.

Anahtar Kelimeler: Ag Performansi, Giivenlik Duvari, OPNET, Sanal Ozel Ag, Video Konferans.

Performance Analysis of Firewall and Virtual Private Network Usage in Video Conferencing
Applications

ABSTRACT

The developments in information technologies have made these technologies indispensable elements of our lives with
application areas such as e-government, e-commerce, e-health, e-learning. Particularly the global Covid-19 pandemic
period has led to mandatory developments in e-learning and e-meeting application areas, the infrastructure of which is
formed by video conferencing technology. Video conferencing allows people in different locations at the same time to
communicate via video and audio using specific applications and an internet connection. In video conferencing
technology, there is a simultaneous, bidirectional, continuous and large-scale data flow between the calling and called
users. Quality video conferencing calls require minimization of end-to-end delay and delay variation values. Security is
an indispensable requirement for information technologies. A firewall is the most basic element required to protect
corporate networks against threats that may come over the internet. Virtual private network is a type of connection that
enables secure point-to-point connection to a corporate network through the internet cloud. In this study, we analyze
the comparison of video conferencing applications with firewall and virtual private network in terms of end-to-end delay
and delay variation values. Different topologies and scenarios created with the OPNET simulation tool will be used in the
study.

Keywords: Firewall, Network Performance, OPNET, Video Conferencing, Virtual Private Network
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OZET

Sifir Atik, kaynaklarin daha verimli kullanimini, olusan atik miktarinin azaltilmasini hedefler. Atik yonetiminin temel
adimi atik toplama faaliyetleri, belediyeler tarafindan sunulan hizmetlerin basinda gelmektedir. Atik toplama faaliyetleri
belirlenirken g¢evresel, ekonomik biitiin faktérler ele alimnmaktadir. Bu ¢alisma Istanbul sinirlar igerisinde yer alan;
turizm, egitim, ticaret, saglik acisindan kozmopolit yapiya sahip ilge olan Fatih i¢in atik yénetiminin degerlendirilmesini
kapsamaktadir. Amag; atik azaltim hedeflerinin benimsenmesine, atiklarin kaynaginda ayri toplanmasinin tesvik
edilmesine, etkin atik toplama faaliyetlerinin degerlendirilmesine ve yerel yonetimlerin sifir atik vizyonu ile ilgili roliine
kapsamli bir cerceve onermektir. Fatih Ilcesi icin siirdiiriilebilir bir cevre saglamak adina atiklarin kaynaginda
yonetilmesini saha arastirmasi yaparak ve uzman goriisii alinarak ¢calisma yiiriitilmis, atik yonetimi kapsaminda riskler
belirlenerek iyilestirme 6nerileri sunulmustur. Sokak toplayicilarinin ilce genelinde mevcut durumu ele alinmistir. Atik
tiiri ve atik miktarinin ge¢mis yillara gore karsilastirilarak mevcut sifir atik siirecinin degerlendirilmesi, toplama
faaliyetleri icin etkin yontemin belirlenmesi, dogal kaynaklarin korunmasi ve atiklarin minimize edilmesi ¢alismalarinin
gelistirilmesi ve atik yonetimi konusunda farkindalik olusturmak hedeflenmistir. Fatih ilgesi 6zelinde geri kazamlabilir
atiklarin toplama yontemleri hakkinda literatiire katki verecek bu ¢alisma ileriki dénemlerde bu konuyla ilgili arastirma
yapmak isteyenler icin de katki saglayacaktir.

Anahtar Kelimeler: Atik toplama, Sifir atik, Siirduriilebilirlik

Management of Recyclable Wastes within the Scope of Zero Waste Practices: The Case of
Istanbul Fatih District

ABSTRACT

Zero Waste aims to use resources more efficiently and reduce the amount of waste generated. Waste collection activities,
a fundamental step in waste management, are primarily provided by municipalities. Environmental and economic factors
are considered when determining waste collection activities. This study evaluates waste management for the
cosmopolitan district of Fatih in Istanbul, encompassing tourism, education, trade, and health. The goal is to advocate
waste reduction targets, encourage separate waste collection at the source, and evaluate effective waste collection
activities. Additionally, the study proposes a comprehensive framework for the role of local governments in the zero
waste vision. To ensure a sustainable environment in Fatih, field research, including expert opinions, was conducted.
Within the scope of waste management, risks were identified, and improvement suggestions were provided. The research
addressed the current state of street waste collectors throughout the district, comparing waste types and quantities over
past years. The study evaluates the current zero waste process, identifies effective collection methods, develops
initiatives to conserve natural resources and minimize waste, and aims to raise awareness about waste management.
This research on recyclable waste collection methods in Fatih contributes to the literature and will be beneficial for future
researchers in this field.

Keywords: Sustainability, Waste collection, Zero waste
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Sinop Ili Kosullarinda Giines Enerjisiyle Tarimsal Sulama ve Aydinlatma Sisteminin Tasarimi
ve Deneysel Analizi

Ebru Dogan?, Mehmet Onur Karaagag®®
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*Sorumlu Yazar: okaraagac@sinop.edu.tr

OZET

Giiniimiizde niifus artisi, teknolojik gelismeler ve ekonomik biiyiime kaynakl elektrik enerjisi ihtiyaci hizla artmaktadir.
Tarim tilkesi olan Tirkiye’de pek cok denemeden sonra kirsal alanlarda, giines panellerinin bitkiler ve ciftlik hayvanlari
icin su pompalama gibi tarimsal uygulamalar i¢in en iyi ¢6ziim oldugunu gérmiislerdir. Bu ¢alismada sulama sisteminde
kullanilacak olan pompanin ¢alismasi icin gerekli elektrik ihtiyaci fotovoltaik paneller saglanmistir. Bu sisteme ek olarak
yine ayni fotovoltaik panellerin iirettigi elektrik aydinlatma sistemi i¢in de kullanilmistir. Yapilan ¢alisma sonucunda giin
boyunca iiretilen toplam gii¢ler karsilastirildigin da monokristal FV modiil %15,9 daha fazla gii¢ iirettigi bulunmustur.
Polikristal FV modiil ortalama ve en yiliksek verimi sirasiyla %4,77 ve %10,71 olarak hesaplanirken, monokristal FV
modiiliin ortalama ve en yiliksek verimi sirasiyla %5,63 ve %11,97 olarak hesaplanmistir. Ortalama Monokristal modiil
verimi polikristale modiile oranla yiiksek oldugu bulunmustur. Sulamada kullanilan Sintine pompa anlik olarak 9 W gii¢
tilkketimi yaptig1 diisiiniiliirse tam bir dolu akt ile 9 saat ¢alisabilecegi bulunmustur. Bu da gece yapilabilecek sulama
islemini miimkin kilmaktadir. FV modiillerden tiretilen elektrik giiciiniin ise giines 1sinimin yeterli oldugu saatlerde
pompay1 kesintisiz ¢alistirabilecek kapasitede oldugu belirlenmistir. Sistem hem birden fazla noktada ayni sulama
déneminde hizmet verebilir hem de sulama sezonunun olmadig1 dénemlerde Kkisisel enerji ihtiyaglarini karsilamak
amaciyla kullanilabilir.

Anahtar Kelimeler: Giines Pili, Glines Isinim, FV, Tarimsal Sulama

Design and Experimental Analysis of Solar-Powered Agricultural Irrigation and Lighting
System Under Sinop City Conditions

ABSTRACT

Today, electricity demand is rapidly increasing due to population growth, technological advancements, and economic
growth. As an agricultural country, Turkey has found that solar panels are the best solution for agricultural applications
such as water pumping for plants and farm animals in rural areas after many trials. In this study, photovoltaic panels
were provided to supply the necessary electricity for the operation of the pump used in the irrigation system.
Additionally, the electricity generated by the same photovoltaic panels was also used for the lighting system. The study
revealed that when comparing the total power generated throughout the day, monocrystalline PV modules produced
15.9% more power. While the average and peak efficiencies of polycrystalline PV modules were calculated at 4.77% and
10.71%, respectively, the average and peak efficiencies of monocrystalline PV modules were calculated at 5.63% and
11.97%, respectively. It was found that the average efficiency of monocrystalline modules is higher compared to
polycrystalline modules. Considering that the Sintine pump used in irrigation consumes 9 W of power instantly, it was
determined that it could operate for 9 hours with a fully charged battery. This enables irrigation operations to be carried
out at night. It was also determined that the electricity generated from PV modules is capable of continuously powering
the pump during hours with sufficient sunlight. The system can serve multiple points simultaneously during the same
irrigation season and can also be used to meet personal energy needs during non-irrigation periods.

Keywords: Solar cell, Solar radiation, PV, Agricultural irrigation
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Derin Ogrenme Kullanmlarak Yangina Maruz Kalmis Betonarme Kolonlarda Yapisal Hasar
Tespiti: ivme Verileri ile Bir Calisma
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*Sorumlu Yazar: muhammed.serdar.avci@ege.edu.tr
OZET

Bu makale, ivme verilerini kullanarak yangina maruz kalan betonarme kolonlardaki yapisal hasarin erken tespiti icin
derin 6grenme tekniklerinin, 6zellikle de Evrisimsel Sinir Aglarinin (ESA'lar) kullanimini arastirmaktadir. Yangina maruz
kalmadan kaynaklanan yapisal hasarlar giivenlik riskleri olusturabilir ve maliyetli onarimlar gerektirebilir, bu da erken
tespiti bu yapilarin giivenligi ve uzun 6murliiliigii icin kritik hale getirir. Calisma d6rt numuneden olusmaktadir ve yangin
testleri yapilmadan 6nce ve yapildiktan sonra ivme verileri toplanmistir. Her numune, ivme verilerinin toplandig1 ve
derin 6grenme modelleri icin girdi olarak kullanildig1 sekiz teste tabi tutulmustur. ivme verileri kullanilarak yangina
maruz kalmis betonarme kolonlarda erken hasar tespiti icin ESA'larin uygulanmasi olduke¢a dogru sonuglar vermistir.
CNN modelleri, saglikli ve hasarh kolonlar yiiksek bir hassasiyetle basarili bir sekilde ayirt etmistir. ESA'larin ortaya
koydugu tespit kabiliyeti, yangina maruz kalan betonarme yapilar i¢in giivenligi énemli 6l¢iide artirma ve onarim
maliyetlerini azaltma potansiyeline sahiptir. Bu bulgular, derin 6grenme tekniklerinin ve ivme verilerinin, yangina maruz
kalmanin neden oldugu yapisal giivenlik ac¢iklarinin proaktif olarak ele alinmasindaki etkinliginin altini ¢izmekte ve
boylece daha giivenli ve daha esnek altyapi yonetimi uygulamalarina katkida bulunmaktadir.

Anahtar Kelimeler: Yangina Maruz Kalma, Hasar Tespiti, Derin Ogrenme, Yap1 Saghig: izleme

Structural Damage Detection on Fire-Exposed Reinforced Concrete Columns Using Deep
Learning: A Study with Acceleration Data

ABSTRACT

This paper investigates the use of deep learning techniques, specifically Convolu-tional Neural Networks (CNNs), for the
early detection of structural damage in fire-exposed reinforced concrete columns using acceleration data. Structural
damage resulting from fire exposure can pose safety risks and require costly repairs, mak-ing early detection critical for
the safety and longevity of these structures. The study comprises four specimens, and acceleration data is collected both
before and after the fire tests are conducted. Each specimen undergoes eight tests, during which acceleration data is
collected and utilized as input for the deep learning models. The application of Convolutional Neural Networks (CNNs)
for early damage detection in fire-exposed reinforced concrete columns using acceleration data yielded highly accurate
results. The CNN models successfully distinguished between healthy and damaged columns with a high level of precision.
The detection capability demonstrated by the CNNs has the potential to significantly enhance safety and reduce repair
costs for fire-exposed reinforced concrete structures. These findings underscore the effectiveness of deep learning
techniques and ac-celeration data in proactively addressing structural vulnerabilities caused by fire exposure, thereby
contributing to safer and more resilient infrastructure management practices.

Keywords: Fire Exposure, Damage Detection, Deep Learning, Structural Health Monitoring
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Otonom Drone ile Yiiz Tanima ve Nesne Takibi

Muhammed Talha Ozdemir®’, Enver Kiictikkiilahli®
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*Sorumlu Yazar: ozdemirmt99@gmail.com
OZET

Gilinimiizdeki giivenlik sorunlarina en iyi ¢6ziim saglayicilar gorsel kayit sistemleridir. Bu teknolojilerden elde edilen
bilgiler hirsizlik, kapkag, yagma gibi bircok vakanin ¢oziimiinde delil olarak kullanilmaktadir. Ancak olayin kayit
cercevesi disarisina ¢ikmasi, yeterli goriintii alinamamasi ya da olayin yeterli ¢oziiniirliikte kayit edilememesi gibi
sorunlar ortaya ¢ikabilmektedir. Bu calismada otonom dron kullanilarak bélgenin giivenliginin saglanmasi, yiiksek
kalitede goriintii alinmasi, boélgedeki insan yiizlerinin taranip kisinin tespit edilmesi durumlarinda bildiriminin
saglanmasi hedeflenmektedir. Bu hedeflerin gerceklestirilmesi icin Yolo v7 nesne algilama algoritmasi insan yiizlerini
algilamasi igin egitilmis ve alinan goriintiilerden insan yiizlerinin tespiti gergeklestirilmistir. Tespit edilen bu
goriintilerden kisi tespiti yapilmistir. Eslesme durumunda hedef kisinin bulundugu bildirimi saglanmis ve hedef takibe
alinip dron tarafindan hedefin takibi saglanmistir. Bu proje igin egitilen yolo v7 nesne tespit algoritmasi ile yiiz nesneleri
% 99.7 oraninda tespit edilecek bir bicimde egitilmistir. insan yiizlerinin karsilagtirithp dogru kisi takibinin saglanmasi
(dron kamerasinin aldig1 151k miktarina gére) % 70 - % 90 oranlarinda saglanmistir. Proje kapsaminda giivenligin otonom
dronlar ile saglanabilecegi anlasilmistir.

Anahtar Kelimeler: Algoritma egitimi, giivenlik, nesne takibi, otonom dron, yiiz tanima

Bu calisma, TUBITAK 2209-B 2022 / 1. Dénem 1139B412200226 numarali proje ile desteklenmistir.

Face Recognition and Object Tracking with Autonomous Drone

ABSTRACT

In today's world, visual recording systems are the best solutions to security issues. Information obtained from these
technologies can be used as evidence in solving various cases such as theft, snatch and grab, and robbery. However,
problems can arise such as the incident occurring outside the recording frame, insufficient video quality, or the event not
being recorded in sufficient resolution. This study aims to ensure the security of an area using autonomous drones,
obtaining high-quality images, and providing notifications when human faces in the area are scanned and identified. To
achieve these goals, the Yolo v7 object detection algorithm was trained to detect human faces, and person identification
was performed based on the detected images. If a match is found, a notification about the location of the target person is
provided, and the drone starts tracking the target. The Yolo v7 object detection algorithm trained for this project is
capable of detecting face objects with a 99.7% accuracy rate. The accuracy of matching human faces and ensuring the
correct person is tracked (depending on the amount of light captured by the drone camera) has been achieved between
70% - 90%. This project has demonstrated that security can be ensured with autonomous drones.

Keywords: Algorithm training, autonomous drone, face recognition, object tracking, security

This study was supported by TUBITAK 2209-B 2022, 1nd term project number 1139B412200226.
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Elektrik Dagitim Sebekelerinde Riizgar ve Giines Enerji Santrallerinin Sebeke
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OZET

Giinlimiizde, artan niifus ve ilerleyen teknolojik gelismeler enerji tiketimini artirmaktadir. Tiketim oranini
koruyabilecek bir oOlgekte iiretilemeyen, yeniden olusturulamayan veya yeniden kullanilamayan dogal kaynaklar
genellikle sabit miktardadir ve doganin yeniden olusturabileceginden ¢ok daha hizli tiiketilir. Kisitli olmalarindan dolay:
diinya tlkelerini ekonomik, politik ve cevresel agidan etkilemektedir. Bu baglamda yenilenebilir enerji kaynaklar fosil
yakitlar ve niikleer enerji kaynaklarina karsi giiglii bir alternatiftir ve ekonomik, politik ve ¢evresel agidan problemler