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Preface

4™ International Engineering Research Symposium was held between 4-6 March
2022 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 130 of these papers were accepted for the presentation after the
peer-reviews.

Thank you for your interest to the symposium.

INERS’22 Organization Committee
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Traverten Atiklarimin Fasulye Yetistiriciliginde Kullanimin Arastirilmasi
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“Sorumlu Yazar: eker_hasan78@hotmail.com.tr

OZET

Travertenin ocaktan ¢ikarilmasi ve fabrikada kesilmesi islemleri sirasinda ¢ok fazla miktarda toz halinde traverten
at1ig1 olusmaktadir. Olusan traverten atiklarinin bir alanda depolanmasi igin ek alan gerekmektedir. Depolama
alanindaki traverten atiginin tozu cevreye dagilmakta, topragin ve g¢evrenin kirlenmesine neden olmaktadir.
Ayrica, bu durumlarin gevreye etkisini 6nlemek igin traverten isletmeleri, ek harcamalar yapmak zorunda
kalmaktadirlar. Bu ¢alismada; Tekirdag bolgesinden alinan diisiik kalorili linyit komiirii ile Glimiishane bdlgesinde
yer alan traverten fabrikasindan alinan traverten atiklarindan olusan karisimlarin yoresel fasulye yetistiriciliginde
kullanilabilirligi arastirilmistir. Bu kapsamda; kdmiir veya traverten tozu icermeyen ve sadece humuslu toprak
kullanilarak kontrol numuneleri olusturulmustur. Ayrica; %25, %50, %75 ve %100 oranlarinda agirlikga kdmiir
ve %25, %50 ve %75 oranlarinda agirlik¢a traverten tozundan olusan numune karigimlari elde edilmistir. Bu
karisimlara yoresel fasulyeler ekilerek laboratuvar kosullarinda gelisimleri takip edilmistir. Sonug olarak; %25
traverten tozu + %75 komiir numunesinde fasulyenin yetistigi ortaya koyulmustur. Sadece komiir igeren
numunelerde fasulyenin gelisiminin yavas oldugu goriilmiistiir. Béylece; mermer isletmeleri i¢in sorun teskil eden
traverten tozlar1 fasulye yetistiriciliginde kullanilabilecegi ortaya koyulmustur.

Anahtar Kelimeler: Traverten, Komiir, Atik, Fasulye, Tarim.
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Synthesis of Metal Loaded Zeolite-Based Catalysts for Biomass Pyrolysis
Ezgi Bayrakdar Ates®”

®Yalova University Department of Energy Systems Engineering, Engineering Faculty, Yalova University, Yalova/Turkey.

“Corresponding Author: ezgi.bayrakdar@yalova.edu.tr

ABSTRACT

Different processes have been developed for conversion of biomass, which has a large-scale potential among
renewable energy sources, into synthetic fuels, and thermochemical processes have an important place among
these conversion technologies. Thermochemical processes are applied in different ways as combustion,
gasification, pyrolysis and liquefaction processes. Pyrolysis, which is frequently used in production of synthetic
fuel from biomass, is an important transformation process in which the solid part called 'char', bio-oil and syngas
is obtained as a result of thermochemical decomposition of biomass at high temperature in the absence of oxygen.
With pyrolysis, an alternative fuel with high calorific value, low oxygen content and easy to store can be obtained
as a result of the biooil remediation processes obtained. Considering the problems of increasing the reaction
product yields and coke formation during the pyrolysis of biomass, necessity of using a catalyst arises. For this
purpose, various monometallic and bimetallic supported/unsupported catalysts, especially zeolite catalysts, are
used. In this study, it is planned to use natural Zeolite supported Nickel-based catalyst for the pyrolysis of hazelnut
husk selected as biomass. For synthesis of Ni/Zeolite catalyst, a catalyst synthesis method using solvothermal
process in glycol media has been tried to be developed.

Keywords: Catalyst, Ni/Zeolite, Pyrolysis, Solvothermal.
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Elektrikli Araclarda Hibrit Enerji Depolama Sistemlemlerinin Enerji Yonetimi
Ziilfii Kuzu®”

*Tiirk Hava Kurumu Universitesi, Izmir Havacilik Meslek Yiiksekokulu, Ugak Teknolojisi, Izmir/Tiirkiye.
“Sorumlu Yazar: zkuzu@thk.edu.tr

OZET

Icten yanmali motorlu araglarin kullaniminin artmastyla gevre kirliligi, iklim degisikligi ve enerji krizi sorunlarmin
artmasina neden olmustur. Bir¢ok iilke 2040 yilina kadar, icten yanmali araglarin agsmali olarak kaldirilmasim
saglamak icin Elektrikli Ara¢ (EA) iiretimini tesvik programlari olusturmaktadir. Giiniimiizde kullanilan Yakit
Hiicresi (YH), Batarya ve Ultrakapasitor (UK) gibi enerji kaynaklar1 mevcut araglarin gii¢ ve enerji taleplerini tek
basma karsilayamamaktadir. Bu enerji kaynaklarinin {istiin 6zelliklilerinin birlestirilmesiyle olusan Hibrit
Elektrikli Araclar (HEA) cevre kirliligini azaltmak ve yakit ekonomisini artirmak i¢in ¢dziim sunar nitelikte
goriinmektedir. Bu ¢aligmada batarya, ultrakapasitor ve yakit hiicresinin {istiin 6zelliklerinin bir araya getirilerek
kullanabilmesi, bagka bir ifadeyle hibritlenmesi amaglanmaktadir. Bu dogrultuda Kentsel Dinamometre Siiriis
Programi (UDDS Urban Dynamometer Driving Schedule) referans rota olarak kullanilacaktir. Bu rotaya gore, yol
giic talepleri hesaplanacaktir. Ug farkli siiriis senaryosu gergeklestirilecektir. {1k senaryoda batarya, ikincisinde
batarya ve UK, son senaryoda ise ligliniin hibritlenmesi gosterilecektir. Gii¢ taleplerine goére olusturulan
simiilasyon sonuglari ile hibritleme yonteminin kiyaslamasi yapilarak; {iglincii senaryonun daha {istiin oldugu
gosterilmeye caligilacaktir. Ayrica hibrit yontemin kullanilmasiyla, bataryanin asirt akimlardan korunarak
Omriiniin uzadig1 da gosterilmeye ¢alisilacaktir.

Anahtar Kelimeler: Batarya, Enerji Yonetim Sistemi, Hibrit Elektrikli Araglar, Optimal Kontrol Stratejisi,
Ultrakapasitor.
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Analysis and sizing of rooftop photovoltaic based electric vehicle charging system
Ali Durusu?, Ramazan Ayaz?, Ahmet Aktas®, Hakan Akca®"

2Yildiz Technical University Department of Electrical Engineering, Faculty of Electrical and Electronics, Istanbul/Turkey.
°Gazi University Department of Energy System Engineering, Faculty of Technology, Ankara/Turkey.
®Ege University Department of Electrical and Electronics Engineering, Faculty of Engineering, izmir/Turkey.

“Corresponding Author: hakan.akca@ege.edu.tr

ABSTRACT

Demand on electric vehicle (EV) chargers increase with the increase in use of EVs. One of the most important
issues when EV charger’s use become widespread is its overloading to the grid. It is possible to alleviate this
overloading by utilizing renewable energy sources. In this paper, rooftop photovoltaic based electric vehicle
charging system is analyzed. The analysis is performed using commercially available different size PV modules.
In addition, solar radiation, ambient temperature, wind speed, tilt angle and orientation are taken into consideration
as input parameters. The angles (tilt and orientation) at maximum energy output is considered as the optimum tilt
and orientation angles. The alternatives and parameters are evaluated with the purpose of supplying of 10 kW EV.
In the paper, the analysis methodology is implemented (Figure 1), and different case studies using MATLAB
software are compared with each other. These results can play a significant role for investments in the design of
rooftop photovoltaic based electric vehicle charging system.

10kWp PV Panel

10kW Grid Connected
Solar Inverter

Fig. 1. Rooftop photovoltaic based electric vehicle charging system model

Keywords: Rooftop photovoltaic, Electrical vehicle, EV charging, Tilt and orientation angle.
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Development of A Coating Material Against Abrasion and Wearing in Gun Barrels

Ozge Alkiling®” Seda Ege?, Nafiz Dursun?, Yusuf Burak Kiiciiker?,

Esref Kaan Akin®, Mustafa Aksoy?

2Akkar Silah Sanayi, Research and Development Department, Orhanli/Tuzla/Turkey.
“Corresponding Author: ozgealkilinc@akkar.com.tr

ABSTRACT

Coating materials are applied to both grooved and groveless barrels of fire arms. The expectation from the coating
layer is to reduce the friction coefficient and to increase the resistance to corrosion and wearing. It is required to
coat the outside of the barrel with a corrosion resistant material to protect the barrel from environmental effects.
The service life of a barrel is determined by the coating layer on inner and outer surfaces of the barrel. To this end,
Chromium is applied to inner surfaces of the barrel while bluing and/or manganese phosphate coatings are applied
to outer surfaces of the barrel. In this study, a diffusional coating technique called oxycap is applied to the barrels
in a single process by aiming at having the features of two coatings mentioned above. By applying the diffusional
coating on barrels through implementing Chromium and bluing coatings, test specimen were examined by exoing
them to salt tests and by comparing their coating thickness and wearing resistance. Following the laboratory
evaluations, it is concluded that the oxycap coating is more resistant to corrosion than the bluing coating through
salt tests. The oxycap coating applied to inner surface of barrels was observed to have similar corrosion resistance
as of Chromium coating. As a result, the oxycap process has been applied to the barrels of fire arms. Results of
test specimen and experimental measurements will be presented.

Keywords: Abrasion, Barrel, Coating, Gun, Wearing.
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Development of a New Low Inertia System for Bullet Firing Mechanism
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ABSTRACT

Bullet firing mechanism is a critical component in weapons that is activated by a trigger. The conventional
triggering mechanisms are activated by the gas pressure in the barrel created by the bullets during its travel in the
barrel. They push back a spring causing the movement of the next bullet into the firing chamber. However, such
mechanisms have a disadvantage due to the reaction forces originating from the back pressure of the bullet. In
addition, if the bullet caliber is small and/or barrel length is small, the gas back pressure may not be sufficient to
activate the bullet loading mechanism. In order to avoid these drawbacks, a new bullet triggering mechanism is
developed that employs a translational barrel extension instead of rotating barrel extension using gas back pressure.
It reduces the inertial forces of firing mechanism components that is forced back after the firing of a bullet by
compressing an activation spring. It releases the locking unit using the inertia system. In sum, it does not reload
the bullets with the help of gas back pressure. The new system has a lower inertia and no rotational component. It
has less components and simpler design than the conventional design. The new low inertia system is designed and
simulated using Adams software. Adams simulations showed the advantages of the new system. The prototype
system is produced and tested. It was shown that the new low inertia system has advantages over the conventional
systems. Simulation results and experimental observations will be presented. Test results in the field showed the
advantages of the new design.

Keywords: Barrel, Desing, Firing, Gun, Inertia.
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Buhar Sikistirmali Sogutma Sisteminde Olusan Farkl Arizalardan Kaynaklanan Titresim
Ve Giiriiltii Degerlerinin Incelenmesi

Zafer Cingiz®"

Diizce Universitesi, Diizce Meslek Yiiksekokulu Elektrik ve Enerji Boliimii, Diizce/Tiirkiye.
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OZET

Sogutma sistemlerinde gerceklesen giiriilti emisyonlar1 sistemde karsilagilan ¢esitli  arizalardan
kaynaklanabilmektedir. Olusan titresim ortamda ses olusturur. Sogutma sisteminde kullanilan pistonlu tip
kompresoriin ortalama titresim ve giiriiltii emisyonu degerleri farkli arizali calisma durumlari (bes farkli ariza) i¢in
deneysel incelenmistir. Elde edilen veriler kiyaslamali olarak incelenmistir. Motor titresim ve giiriiltii emisyonu
degerlerinin ariza durumlarina bagli olarak degistigi goriilmiistiir. Degerlerden ariza tespiti ve teshisi
yapilabilmektedir. Titresim degerleri (m/s?), normal ¢alismada (0,616), kirli kondenser (0,5), tikal1 genlesme valfi
(0,586), asir1 sarj (0,592), eksik sarj (0,573) ve kompresdr arizalarinda (0,609) belirlenmistir. Giiriiltii degerlerine
(dB) bakildiginda ise, normal ¢aligmada (92,9), kirli kondenser (67,8), tikali genlesme valfi (93,4), asir1 sarj (91,5),
eksik sarj (91,9) ve kompresor arizalarinda (94) belirlenmistir. Giiriiltii ve titresim degerlerinin ariza tiirlerine bagli
olarak degistigi goriilmiistiir. Titresim degerlerinin normal ¢alisma durumuna gore diislis gosterdigi sirasiyla,
kompresor arizasi, asir1 sarj, tikali genlesme valfi, eksik sarj ve kirli kondenser arizalarimin olustugu, giiriiltii
degerlerinde, normal ¢aligma durumuna gore kompresor ve tikali genlesme valfi arizasinin yiiksek, asir1 sarj, eksik
sarj ve kirli kondenser arizalarinin diisiik ¢iktigi belirlenmistir. Giriltii ve titresim degerlerinin tiim c¢aligsma
durumlarinda birbirine yakin degerlerden olustugu, arizanin tiirii hakkinda fikir verebilecegi goriilmiistiir. Sistemin
normal durumu ile ariza durumlarindaki degerler arasinda farklar oldugundan bu farklardan ariza tahminleri

yapilabilmektedir.

Anahtar Kelimeler: Sogutma, titresim, giiriiltii, ariza teshisi.
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Comparative study of sol-gel-hydrothermal and sol—gel synthesis of LaNiO3 particles in
photocatalytically organic compound degradation
Ozlem Tuna®”
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“Corresponding Author: ozlemmtuna@gmail.com

ABSTRACT

Hydrothermal and sol-gel routes have been presenting as important branches of photocatalyst synthesis since they
provide easy and fast precipitation in a desired form. Otherwise, LaNiO3; sample has been exhibited high thermal
stability, excellent electric and magnetic properties, and good photocatalytic performance, thus it has been
considered as a potential candidate as photocatalyst. Herein, LaNiOs particles were fabricated via hydrothermal
and sol-gel methods, then the effects of the techniques on photocatalytically antibiotic degradation. The La-based
perovskite prepared by hydrothermal route exhibited higher photocatalytic activity in decomposition of
tetracycline than that prepared by sol-gel method. The effect of solution pH and scavengers were investigated, so
the possible decomposition reaction mechanism was proposed. Furthermore, the effect of water bodies was
evaluated to observe its activity in ions-included reaction environment. In addition, the reusability of the catalyst
was meaused in three-cycle experiment study.

Keywords: LaNiOs, Photocatalysis, Tetracycline, Hydrothermal, Sol-gel.
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Yeralti Barajlarinin Su Kaynaklarinin Siirdiiriilebilirligi Uzerindeki Etkileri
Murat Pinarlik ®”

3Gazi Universitesi, Ingaat Miihendisligi Boliimii, Teknoloji Fakiiltesi, Ankara/Tiirkiye.
“Sorumlu Yazar: muratpinarlik@gazi.edu.tr

OZET

Kiiresel 1sinma, iklim degisikligi ve hizli niifus artis1 gibi etkenler su kaynaklarmin hizla tiikenmesine neden
olmaktadir. Su kaynaklarmin siirdiiriilebilirligi i¢in akarsularin, yeraltt sularmin, g6l ve goletlerin verimli
kullanim1 biiyiilk 6nem arz etmektedir. Yiizey sularinin tutulmasi, dagitilmasini, su ihtiyacinin diizenli olarak
karsilanmasi ve enerji iretimi i¢in en 6nemli su yapilari barajlardir. Ancak, kiiresel 1sinmaya bagli sicaklik artislari
biiylik yiizey alanina sahip baraj rezervuarlarinda buharlagma ile ciddi su kayiplarina neden olmaktadir. Hem
buharlagsma kaybinin dniine gegmek hem de yeraltt sularimin depolanabilmesi i¢in son yillarda yeralt1 barajlarinin
ingaat1 bilyiik hiz kazanmistir. Ozellikle yeralt: suyu rezervi bakimindan zengin {ilkelerce kullanilan bu yontem,
su alma yapilar1 ve sondaj kuyulart yardimiyla bélgedeki su ihtiyacinin karsilanmasinda etkin bir rol oynamaktadir.
Depolama kapasitesi bakimindan barajlara gore daha kiigiik hacimlere sahip olsalarda, yeralt1 barajlariin yeralt:
sularinin verimli kullanilmasi agisindan oldukg¢a yararli oldugu goriilmektedir. Bu ¢alismada, yeralti barajlarinin
su kaynaklar1 yonetimindeki etkisi ele alinmistir. Insaat: ve isletme asamalar1 maliyet, sosyo-ekonomik ve ¢evresel
etkiler bakimindan degerlendirilmistir. Ayrica, Diinya ve Tiirkiye’deki mevcut yeralti barajlart incelenmistir ve
bolgeye ve gevreye olan etkileri dikkate alinarak avantajlart ve dezavantajlari tartigilmistir.

Anahtar Kelimeler: Iklim degisikligi, Su kaynaklari, Siirdiiriilebilirlik, Yeralti barajlari, Yeralti suyu.
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Development of a Commercial Inductive Energy Power Harvester from Underground High
Voltage Cable Load Current

Sadetting Erdeniz?, Abdollatif Bashghareh®”, Muhammet Celik”

2EM ELEKTRIK, 34959, Istanbul, Turkey.
®Bursa Technical University, 16310, Bursa, Turkey.
*Corresponding Author:_abdollatif.bashghareh@emelec.com.tr

ABSTRACT

Nowadays, due to increased use of monitoring systems including partial discharge, temperature, current, etc. in
high voltage (HV) cable systems— to enhance the reliability of these costly systems- electronic systems are more
and more are being used in such systems. Providing reliable, uninterruptable, and clean dc power supply for these
electronics is a real challenge especially in case of HV cable joints that are installed inside underground tunnels or
manholes. Need to operate without human intervention for years, continuously changing load current of HV cable,
complexities due to interaction of HV circuit and sensitive electronic circuits and concerns about protection of
electronics in case of high short circuit currents or induced overvoltages are challenges for this work. This paper
summarizes the development details of a universal current transformer (CT)-based 70W power supply for such a
system. Three split-core type CT, a control unit (consist of a PWM controlled regulating circuit and
microcontroller-based BMS) and a thyristor-based voltage limiting unit would be designed to achieve the
requirements of the project. Practical stages of work including selection of magnetic core of CTs, electronic circuit
design and test results in case of simulated load currents are provided, and outputs are analyzed.

Keywords: High voltage cable system, Inductive energy harvesting, Load current, Current transformer, Power
supply.
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Endiistriyel Sogutucular I¢in Farkli Yalitim Malzemeleri Kullanilan Tasarimlarin Analizi
Ebru Durusoy?, Yagiz Dilber®, Fatma Nur Erdogmus®™", Melis Oder®, Mustafa Aktas?

3Gazi Universitesi, Enerji Sistemleri Miihendisligi, Teknoloji Fakiiltesi, Ankara/Tiirkiye
®Nurdil Teknik Sogutma, Ankara/Tiirkiye.

*Sorumlu Yazar: fatmanurerdogmus@nurdil.com.tr

OZET

Diinya niifusunun hizla artmasiyla enerjiye olan talep artmakta ve enerji birim fiyatlart da hizli bir sekilde
ylikselmektedir. Sogutma sistemlerinde, endiistriyel derin dondurucularin enerji tiiketimi agisindan biiyiik paya
sahip oldugu bilinmektedir. Ozellikle diisiik buharlasma sicakliginda ¢alisan derin dondurucularda 1s1l kazanglarin
azaltilmasi, diisiik 1s1l iletkenlikteki yalittm malzemelerinin ve yeni nesil vakum yalitim paneli (VYP)
teknolojisinin kullanilmasi ile enerji verimliligi saglanmaktadir. Bu c¢alismada klasik model, Tasarim-1 ve
Tasarim-2 karsilagtirmasi yapilmus, 1s1 transferi hesaplamalari ve analizleri sonucunda klasik model, Tasarim-1 ve
Tasarim-2 derin dondurucunun 1 m?’deki 1s1 kazanci sirasiyla, 18.834 W, 18.662 W ve 6.665 W olarak, yillik
enerji tiikketimleri ise 82.495 kWh, 81.74 kWh ve 29.193 kWh olarak hesaplanmistir. Tasarimlarin maliyeti ve geri
o0deme siiresi karsilastirildiginda maliyeti en fazla tasarimin 600 TL ile Tasarim-2 ve bunun geri 6deme siiresi ise
3.1 yil olarak hesaplanmugtir. Tasarim-1 ve 2 1s1 kdpriilerini azaltacak bir yapiya sahiptir. Modellerin yillik CO»
salimi karsilastirildiginda Tasarim-2 kullanilan sistemde klasik model kullanilan sisteme gore %64 daha az CO;
salimi yapilmistir. Yapilan ¢alisma ile endiistriyel tip derin dondurucuda yalittim malzemesi olarak termoplastik-
amorf bir polimer malzemesi (ABS) ve VYP kullaniminin kazang saglayarak enerji verimliligi ve ¢evre agisindan
onemli oldugu sonuglarina ulasilmistir.

Anahtar Kelimeler: ABS, Endiistriyel Sogutucu, Isil Iletim, VYP.

11



47
>

® 4" International Engineering Research Symposium

Wﬂ INERS’22

March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Towards proposing a new occupational risk analysis method for manufacturing by
stratified multi-criteria decision making
Coskun Karci?, Melih Yucesan®, Muhammet Gul®”

2 Department of Engineering Management, Munzur University, Tunceli/Turkey.
® Department of Emergency Aid and Disaster Management, Faculty of Health Sciences, Munzur University, Tunceli/Turkey.
“Corresponding Author: muhammetgul@munzur.edu.tr

ABSTRACT

Risk analysis in production is considered as a process in which hazards are evaluated numerically and control
measures are developed depending on many risk parameters. Recently, some situations occurred both within the
production area and independently from the production affect the relative importance of these parameters. In this
case, it is possible to propose a stratified multi-criteria decision making (SMCDM) model instead of reorganizing
the risk analysis in order to solve the problem systematically. SMCDM has been developed to improve the
applicability of MCDM methods by addressing the possible change in criterion weights over time. In this study,
the changes that may occur in the importance level of six different risk parameters (likelihood, severity,
detectability, cost, sensitivity to not using personal protective equipment and effectiveness of preventive measures)
are analyzed in seven different states. In the SMCDM model, Best-Worst method (BWM) has been combined with
the concept of stratification and aimed to apply to the risk analysis process of a flour factory in Tunceli.

Keywords: Occupational risk analysis, flour production, stratified multi-criteria decision making.
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Synthesis of High Entropy (HfTiZrMnCr)B2. Ceramics by Different Sintering Techniques

. * r . H - - . .
Siddika Mertding®”, llayda Siizer?, Esin Aysel?, Amir Akbari?, Kiibra Giircan Bayrak®,
Erhan Ayas®, M. Liitfi Ove¢oglu®, Duygu Agaogullar®
2stanbul Technical University, Department of Metallurgical and Materials Engineering, Faculty of Chemical and Metallurgical Engineering,
Particulate Materials Laboratories (PML), Istanbul/Turkey.
PEskisehir Technical University, Faculty of Engineering, Department of Materials Science and Engineering, Tki Eyliil Campus, 26555,
Eskisehir, Turkey.
“Corresponding Author: mertdinc@itu.edu.tr

ABSTRACT

In this study, high entropy (HfTiZrCrMn)B; ceramics were synthesized using high-energy ball milling followed
by both pressureless sintering (PS) and spark plasma sintering (SPS). All boride powders that used for synthesis
of high entropy (HfTiZrCrMn)B; ceramics were produced via mechanochemical synthesis (MCS) and leaching
starting from metal oxide, magnesium and boron oxide. After MCS and leaching, synthesized pure boride (HfB»,
TiB,, ZrB,, CrBy and Mn.By) phases were blended using WAB™ T2C Turbula blender for 30 min. Powder blends
were mechanically alloyed in a Spex 8000D Mixer/Mill for 6 h using stainless steel milling balls and vials to
synthesize hybrid high entropy boride phase. The milling vials were sealed in a MBRAUN glovebox under Ar
(Linde, 99.999% purity) atmosphere. Then, mechanically alloyed powders were sintered using two different
sintering techniques. i-PS was performed using Linn furnace and dilatometer at 1650°C for the compacted samples;
ii-SPS was used for sintering at 2000°C at 30 MPa. Phase identifications of both powders and sintered samples
were carried out by using an X-ray diffractometer (XRD). Scanning electron microscope equipped with energy
dispersive spectrometer (EDS) was used for morphological investigations. Additionally, density measurement was
performed using Archimedes’ method. Mechanical properties of sintered samples were determined using Vickers
microhardness tester.

Keywords: High entropy metal borides, Milling, Pressureless Sintering, Spark Plasma Sintering,
Characterization.

Acknowledgement: This study was supported by the "TENMAK Boron Research Institute (BOREN)" with project
number 2019-31-07-15-001.
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Production and Characterization of High Entropy (HfTiZrMoTa)B. Ceramics
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Ilayda Siizer®”, Siddika Mertding®, Esin Aysel?, Amir Akbari?, Kiibra Giircan Bayrak®, Erhan
Ayas®, M. Liitfi Ove¢oglu® Duygu Agaogullari®

2stanbul Technical University, Faculty of Chemical and Metallurgical, Department of Metallurgical and Materials Engineering, Particulate

Materials Laboratory, 34469, Istanbul/Turkey.
PEskisehir Technical University, Faculty of Engineering, Department of Materials Science and Engineering, Tki Eyliil Campus, 26555,
Eskisehir, Turkey.

“Corresponding Author: suzeri@itu.edu.tr

ABSTRACT

In this study, high entropy (HfTiZrMoTa)B; ceramics were produced via high-energy ball milling (HEBM)
assisted spark plasma sintering (SPS). First of all, each metal boride was synthesized starting from related metal
oxide, magnesium and boron oxide containing powder blends by mechanochemical synthesis (MCS) and leaching.
During the MCS process, different parameters (milling time, reactant amount, etc.) were employed and the pure
metal boride without by-product or metal oxide was chosen as the optimum composition. After that, each metal
borides were mechanically alloyed in a Spex 8000D Mixer/Mill for 6 h to obtain a hybrid composition. The alloyed
powders were sintered using two different processes. SPS method was used for sintering at 2000°C at 30 MPa.
Linn furnace and dilatometer were used for the cold pressed/cold isostatic pressed samples to be sintered at 1650°C.
Characterization studies were carried out by using an X-ray diffractometer (XRD) and scanning electron
microscope/energy dispersive spectrometer (SEM/EDS). Also, density measurement using Archimedes method
and hardness measurement using Vickers method were conducted on the sintered samples. A high entropy phase
with high hardness was obtained by SPS system according to the characterization results.

Keywords: Sintering, metal borides, high entropy, characterization, mechanical alloying.

Acknowledgement: This study was supported by the "TENMAK Boron Research Institute (BOREN)" with project
number 2019-31-07-15-001.
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Dis Mekan Ses Bariyeri Tasarimi
Mustafa Tiirker Uzun®", Osman Koca?, Cagla Cengel?, Ahmet Feyzioglu®

3K dsedag Tel Orme Cit San. A.S., Istanbul/Tiirkiye.
®Marmara Universitesi, Teknoloji Fakiiltesi, Uretim Planlama ve Kontrol Anabilim Dali, Makine Miihendisligi, Istanbul/ Tiirkiye.
“Sorumlu Yazar: proje2@kosedag.com.tr

OZET

Ses bariyeri, genellikle sehirlerde otoyol kenarlarinda kullanilan, trafik ve ara¢ giiriltiisiiniin sehir igine
yayilmasinit 6nleyen bariyer sistemlerine verilen isimdir. Ses bariyerleri ile kisiler giiriiltiinlin zararli etkilerinden
korunarak daha huzurlu bir sehir hayati yasamaktadir. Sehirlerin, artan niifusla paralel olarak biiyiimesi sonucunda,
otoyollar ve demiryollar1 yasam alanlarinin ortalarinda kalmaya baslamistir. S6z konusu yollarda olusan tasit
giiriiltiisii yasam alanlarinda insanlar1, rahatsiz edici seviyeye ulastirmaktadir. Ulkemizde bu sektér iizerine benzer
tasarimlar kullanilmakta olup bu tasarimlar, H profiller, 6zel formu olmayan sac modiillerden olusmaktadir. Diiz
yiizeyler sesin kirilip ilerlemesinde dezavantaj saglamaktadir. Bu sorunlart giderme amaciyla otoyol ve demiryolu
gibi ulagim alanlarinin etraflarinda olusan giiriiltiiyli soniimlemesi maksadiyla 6zel bariyer sistemleri gelistirilmesi
hedeflenmistir. Bu kapsamda yapilan ¢aligmada, montaj uygulama kolaylig1 saglayacak, 6zel tasarimi ile akustik
ses emme giicli muadillerine gore arttirilmasi hedeflenen ses bariyeri tasarimi ve prototip iiretimi gelistirilmesi
amaclanmistir. Caligmalarin ilk asamasinda ses bariyeri pargalarinin mekanik tasarimi yapilmistir. Diiz sac parca
(1), delikli sac (2), yan kapak sac pargasi (3) ve ¢elik antivandal direk ve kaynakli flans parcasi (4) tasarimlarindan
olusan ses bariyerinin imalat1 yapilmistir. Akustik ses yutum ve yalitim degerlerine olumlu etkisi olacagindan,
mevcut kullanilan diiz delikli sac yerine havsa delikli sac tasarimi yapilmistir. Ses bariyeri ylizey kaplama olarak
elektrostatik diiz boya kullanilmaktadir. Bu ¢caligmada tasarlanan sistemde akustik yansitmayi artirma adina yiizey
alanlarinin artirilmasi i¢in dévme boya uygulamasi yapilmistir. Ses bariyerinde farkli malzemeler kullanilmasi
sonrasi ses yutum ve ses yalitim degerlerinin dl¢iilmesi (dB) i¢in yapilan prototip ses bariyeri ve ses kabini tasarim
¢aligmasi yapilmistir. Ses kaynagi ve desibel 6l¢iim cihazi kullanilarak saha testleri yapilmistir. Mevceut iiriin ile
yeni Uiriin arasinda yapilan testlerde 6l¢iilen desibel degerleri karsilastirildiginda %7°lik iyilesme goriilmiistiir.

Anahtar Kelimeler: Akustik analiz, mekanik tasarim, ses bariyeri, ses yalitimi.
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The Importance of Boron and Hydrogen in the Energy Technology Scenarios of the Future
Aysegiil Balik¢ioglu®”, Hakan Kaplan®, Miikerrem Sahin®

?Ankara Yildirim Beyazit University Department of Energy Systems Engineering, Keg¢ioren/Ankara/Turkey.
“Corresponding Author: ayseguul.balikcioglu@gmail.com

ABSTRACT

The need for energy increases with the developing technology and population. The amount of energy consumed
per unit is also increasing day by day. Naturally, this increase leads scientists to search for new resources and work
on the efficient use of existing resources. Fossil fuels are a type of fuel that should be abandoned due to
environmental problems and their effect on climate change. Therefore, there are many incentives and efforts to
use renewable energy such as solar, wind, biomass energy, etc. It must be said that hydrogen has a special place
in this sense. Hydrogen, a secondary fuel, can be obtained using all other fuel types and can be used in various
applications. Another substantial material is boron which is known for its compounds used in many different fields
in the industry, and 74% in terms of reserves located in Turkey. Industrial compounds obtained from boron mines
are used in all areas of technology. The place of boron in future energy technologies is particularly relevant to the
space and aviation industry.

Keywords: Hydrogen energy, boron, renewable energy, energy technologies.
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Latest Heuristic Solution Approaches for the Analog Circuit Design Optimization: A
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Ghilce Eken®”, Burcu Altunoglub' | Giirkan Giiven Giiner®
2 Department of Electrical and Electronics Engineering, Faculty of Engineering, University of Turkish Aeronautical Association,
Ankara/Turkey.
® Department of Industrial Engineering, Faculty of Engineering, University of Turkish Aeronautical Association, Ankara/Turkey.
“Corresponding Authors: geken@thk.edu.tr, baltunoglu@thk.edu.tr, gguner@thk.edu.tr

ABSTRACT

There are many studies, which propose different heuristic and metaheuristic solution approaches for analog circuit
design optimization, in the literature. Analog circuits have great design complexity in terms of circuit parameters,
and each of the analog circuit designs has different limitations because of the various requirements. In general,
analog circuit design steps are composed of choosing circuit structure, then optimizing the circuit parameters.
Circuit parameters need to be designed for the output of the circuit such as power, noise, and gain. Due to the
complexity and time-consuming factors for the circuit design, innovative and scientific solution approaches
become important for the analog circuit design solution. This study focuses on the latest heuristic and meta-
heuristic solution approaches, such as the evolutionary algorithms including genetic algorithm and particle swarm
optimization, for the analog circuit design considering different single-objective and multi-objective problems to
show the future trends about the solution methodologies. The latest studies in the literature are classified according
to their purposes, solution methodologies, and considered problems. It is intended that the comprehensive literature
review in this study will be helpful for the decision-makers about suggesting a course of action for the latest trends
in the optimal design of the analog circuits.

Keywords: Analog Circuit Design, Heuristic Algorithms, Optimization.
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Lead-free Perovskite Solar Cells and its Photodetection Properties
Abdullah Uziim®”
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“Corresponding Author: auzum@ktu.edu.tr

ABSTRACT

A perovskite solar cell with a device structure of FTO/Ti02/CH3NH3Snls/MoOy/Au was studied where lead-free
Sn based CH3NH;3Snl3 was used as an absorber layer. Adding to the solar cell properties of such a device and the
effect of main parameters to its performance e.g. absorber thickness, defect density, a special attention was given
to the photodetector properties of the simulated device. Responsivity and detectivity characteristics were calculated
and analyzed as a potential photodetector. Solar cell efficiency of >25% could be maintained with the absorber
thickness of 500 nm. Efficiency of 25.84% was achieved for a quality bulk which can significantly decrease down
to 17.46% when the defect density of absorber is 10!> cm™ that is due to be sharp decrease in short circuit current
and open circuit voltage. The effect of electron transfer layer thickness is not significant on solar cell performance
where a very slight decrease in efficiency can be absorbed with the increase of thickness (from 10 to 100 nm). As
a photodetector, for an absorber thickness of 900 nm for example, the calculated responsivity resulted in 0.48 A/W
for the input light wavelength of 600 nm and almost kept constant for increased thickness. Founding in this work
shows a good potential of Sn based perovskite solar cells and its possible use in photodetection applications.

Keywords: Perovskite solar cells, Sn based absorber, photodetector.
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Morphological and optical characterization of holmium substituted titanium dioxide thin
films
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2Central Research Laboratory, Kastamonu University, 37100, Kastamonu, Turkey
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* Corresponding Author: seydanurkaya@kastamonu.edu.tr

ABSTRACT

Holmium (Ho) substituted titanium dioxide (TiO) thin films were produced by a sol-gel method and coated by a
dip-coating technique. The effect of Ho ions on the crystallographic, morphological, and optical properties of TiO,
thin films were investigated by various techniques. According to the X-ray diffraction analysis, all the films belong
to the tetragonal anatase phase of TiO,. Scanning electron microscope images reveal that the Ho substitution plays
an important role in controlling the surface morphology, grain size and distribution. Atomic force microscope
analyses indicate that the average roughness of the films slightly increased as the Ho concentration is raised up to
3%. While the highest optical transmittance is observed for a concentration of 3%, the maximum
photoluminescence emission is observed for a concentration of 2% Ho. The results demonstrate that the optical
properties of TiO; thin films are improved by an optimum level of Ho substitution, which have potential in
optoelectronic devices and systems.

Keywords: TiO- thin films, Ho substitution, roughness, optical transmittance, photoluminescence.
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Betonarme Binalarda Meydana Gelen Sismik Talepler ile Yer Hareketi Parametreleri
Arasindaki Iligkinin Arastirilmast
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2Pamukkale Universitesi, ingaat Miihendisligi Boliimii, Miihendislik Fakiiltesi, Denizli/Tiirkiye.
“Sorumlu Yazar: bcayci@pau.edu.tr

OZET

Gergeklestirilen ¢aligmanin amaci betonarme yapilarda meydana gelen sismik talepler ile yer hareketinin
karakteristik 6zellikleri arasindaki iliskinin incelenmesidir. Bu amagla, 4, 8, 12, 16 ve 20 kattan olusan ve ¢ergeve
tastyici sisteme sahip 5 farkli betonarme bina bilgisayar ortaminda {i¢ boyutlu olarak modellenmistir. Tas1yici
sistem elemanlarinin dogrusal olmayan davraniglart plastik mafsallar yardimi ile bilgisayar modeline
yansitilmigtir. Toplam 26 farkli gercek ivine kaydinin kullanildigi ¢alismada baslica yer hareketi parametrelerinin
yapilarda meydana gelen ¢at1 ve goreli kat Gtelenmesi talepleri iizerindeki etkileri incelenmistir. Elde edilen
sonuglar incelendiginde, depremin siddetinin en 6nemli dlgiilerinden birisi olan ivme biiyiikliigli ve buna bagl
parametreler ile yapida meydana gelen deplasman talepleri arasinda anlamli bir iligkinin olmadig1 sonucuna
vartlmistir. Hem maksimum c¢ati 6telenmeleri hem de katlar arasi goreli 6telenme oranlari ile en yiiksek
korelasyonun hesaplandigi yer hareketi parametreleri Maksimum Hiz, Hiz Spektrum Siddeti ve Housner Intensity
olarak bulunmustur. Dogrusal olmayan yapi davranisinin dikkate alindig1 durumda, yer hareketinin hizi ile ilgili
karakteristik parametrelerin yapi taleplerini tahmin etmede daha basarili oldugu goriilmektedir. Yapi talepleri ile
en diisiik korelasyona sahip yer hareketi parametreleri ise yer hareketinin dominant periyodu ve Vmax/Amax ve
RMS deplasmanidir.

Anahtar Kelimeler: Betonarme Yapilar, Dogrusal Olmayan Davranis, Sismik Talep, Yer Hareketi Parametreleri.
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Impact of palletization pressures on structural, mechanical and superconducting
characteristics of Bi-(2223) bulk system

Emre Kara?, Muhsin Ugur Doganb, Senol Kaya®", Rifk1 Terzioglu 8, Giircan Yildirim®, Cabir
Terzioglu®

2Electrical Electronics Engineering Department, Bolu Abant Izzet Baysal University, Bolu, Turkey
PElectronic and Automation Department, Bolu Abant Izzet Baysal University, Bolu, Turkey
®Vocational School of Health Services, Bolu Abant 1zzet Baysal University, Bolu, Turkey
dMechanical Engineering Department, Bolu Abant Izzet Baysal University, Bolu, Turkey
#Physics Department, Bolu Abant Izzet Baysal University, Bolu, Turkey
“Corresponding Author: senolkaya52@gmail.com

ABSTRACT

Influences of palletization pressures on crystallographic, mechanical and electrical characteristics of the lead doped
Bi-(2223) superconductor powder have been investigated in details. The samples used in this study were fabricated
by classical solid-state reaction and sintered at 840°C after palletization at three different pressures from 245 MPa
to 980 MPa. The fabricated samples were characterized by X-Ray Diffractometer, Vickers hardness and critical
current density measurements. It has been observed that the portion of the parasitic Bi-(2212) phase increase with
the increasing the palletization pressures. Both grain size and lattice c-parameters change depending on the
palletization pressures. In addition, the rise on the micro hardness value of the samples was also observed with
the increasing the pressures. However, the critical current density of the samples decreases with increasing the
palletization pressures. The obtained results of this study demonstrated that the quality of electrical, structural and
mechanical properties of Bi-2223 bulk superconductors strongly depends on the palletization pressure.

Keywords: Grain structure, Bi-based superconductors, Palletization pressure, Critical Current Density.
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Ders Devamsizligint Onlemede Sinav Notlart Verileri Kullanilarak Egitsel Veri Madenciligi
ve Makine Ogrenmesi Yontemleri ile Erken Uyar1 Tahmin Sistemi

Sinem Seyrek Ceran®

2 Tiirk Hava Kurumu Universitesi, Yazilim Miihendisligi Boliimii, Miihendislik Fakiiltesi

*Sorumlu Yazar: ssceran@thk.edu.tr
OZET

Veri madenciligi; e-6grenme ortamlarindaki ham veriler kullanilarak, egitime katki saglayan uygulama ve yazilim
gelistirme siireci i¢in olduk¢a 6nemli bir yontemdir. Bu ydntemin alt kolu olan Egitsel Veri Madenciligi (EVM)
sayesinde de 6grencilerden elde edilen etkilesimli veriler tizerinden bir takim oriintiiller kesfetme, siniflandirma
islemleri yapilmaktadir. Bu iglemler sonucunda elde edilen oriintiiler iizerinden giiniimiiz ve gelecek hakkinda
tahminlerde bulunarak, 6gretimi ve 6grenmeyi destekleyen egitime yonelik birtakim ¢oziimler gelistirmek
miimkiindiir. Ogrenciler, ara sinav notlarinda istenilen basariy1 elde edememeleri durumunda egitim ortamlarindan
uzaklagsmakta, bu durum da 6grencilerin istendik davraniglar kazanamamasina ve devamsizlik problemlerine neden
olmaktadir. Ogrencilerin egitim ortamina kazandirilmasi ve devamsizlik problemlerinin dniine gegilmesi amaciyla
bir erken uyar1 Oneri sistemi ¢aligmasi yapilmistir. Buna ek olarak ¢alismada uygulanan yontemlerin egitimde
erken uyari sistemine alternatif ¢oziim yaklagimlari gelistirmede yardimci bir rehber olma 6zelligi tagimasi
acisindan da 6nemlidir. Calisma; e-6grenme ortami, ham veri, veri 6n-isleme, verinin modifiye edilmesi, EVM
algoritmalarimin ve makine Ogrenmesi yontemlerinin kullanilmasi, modelleme, degerlendirme ve verilerin
yorumlanmasi agsamalarindan olusmaktadir. Yapilan ¢aligsma; son kullaniciya yardimct bir karar destek sistemi
ozelligi tasimasi, yiiksekdgretimde Ogrencilerin egitim hayatlarini yarida birakmalarini dnlemede destekleyici
¢Oziim Onerisi sunmast ve ¢alismada EVM ile makine 6grenmesi yontemlerinin beraber kullanilmasi yonleriyle
literatiire katki saglamaktadir.

Anahtar Kelimeler: Egitsel veri madenciligi, Karar destek sistemi, Makine 6grenmesi, Smiflandirma, Tahmin.
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Improving the fire resistance of flax fiber reinforced polymer matrix composites by using
polydopamine and CaB
Ahmet Baris Polat®, Abdiilhalik Bilgic?, Bahadzr Aydas®, Mehmet Fatih Oktem®”, Giilsiim
Topates®, Iremnur Ak¢akoca®

®Ankara Yildirim Beyazit University Department of Metallurgical and Materials Engineering, Faculty of Engineering and Natural Sciences,
Ankara Yildirim Beyazit University, Ankara/Turkey.
“Corresponding Author: mfoktem@ybu.edu.tr

ABSTRACT

Today, composite materials consisting of natural fibers are used in many areas. Natural fibres have lower cost, are
easier to process and environmentally friendly materials than synthetic fibres. In order for these materials to be
used in industry, their mechanical, physical and fire resistance properties must be extremely good. The aim of this
study is to increase the flame resistance of the flax fiber polymer matrix composite material. The samples prepared
for this purpose were coated with polydopamine (PDA) and Calcium Borate (CaB) to increase flame retardancy
and decrease the flame propagation speed. Flax fibres were subjected to alkali treatment in order to remove dirt
from the surface and to ensure better adhesion of their coatings to the fibres. Then, three different composite
samples were prepared; uncoated reference sample, PDA coated sample and PDA+ CaB coated sample. Dopamine
hydrochloride polymerized and calcium borate added in tris-HCI buffer solution and flax fibres were dip coated in
two different solutions. Then, hand lay-up technique was employed for the composite production. The curing was
achieved by hot press. After that, the fire behaviour of three different composites were investigated by horizontal
UL-94 tests. As a result, the flame propagation rate of the PDA coated sample decreased by 46% and the flame
propagation rate of the PDA+ CaB coated sample decreased by 62% compared to the reference sample.

Keywords: Calcium borate (CaB), Flame retardancy, Natural fiber composites, Polydopamine (PDA).
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Hayvansal Atiklarin Biyogaz Uretim Potansiyellerinin Degerlendirilmesi: Bayburt Ornegi

Alperen Tozlu®"

3Bayburt Universitesi, Makine Miihendisligi Boliimii, Miihendislik Fakiiltesi, Bayburt/Tiirkiye.
*Sorumlu Yazar: alperentozlu@bayburt.edu.tr

OZET

Son yillarda iilkelerin enerji ihtiyaclart giin gectikce artmakta ve bu durum alternatif enerji kaynaklarinin
degerlendirilmesini zorunlu hale getirmektedir. Bu kapsamda giines, riizgar ve jeotermal gibi dogal kaynaklarin
yan sira gesitli atiklardan elde edilen biyogaz ve biyo-kiitle gibi diger alternatif enerji kaynaklar1 da uzun siiredir
enerji temini i¢in 6nemli bir yere sahiptir. Giinlimiizde ¢6p gazindan enerji elde eden belediye kat1 atik santrallerini
bir¢ok ilde gdormek miimkiindiir. Buna ilave olarak, son zamanlarda atiksu aritma ve camur yakma tesislerinin
sayis1 artmaktadir. Bunun aksine hayvansal veya endiistriyel atik tesislerinin sayis1 bu tesislere kiyasla daha azdir.
Ancak hayvansal atiklarin enerji geri kazanimi agisindan dnemli bir potansiyele sahip oldugu da bilinmektedir. Bu
calismada, Bayburt ilindeki hayvansal atiklarin biyogaz potansiyelinin enerji geri kazanimi kapsaminda
aragtirilmas incelenmistir. Calisma boyunca Bayburt ilindeki hayvan sayilarmi belirlemek i¢in TUIK verileri
kullanilmistir. Sonug olarak Bayburt ilinde beslenen biiyiikbas ve kiigiikbas hayvanlarin atiklart biyogaz iiretimi,
elektrik tiretimi ve bolgesel 1sitma sistemleri olarak ele alinmis ve potansiyelleri ortaya konmustur. Elde edilen
sonuglar atiklarin degerlendirilmesi i¢in kurulacak tesislere yol gostermesi agisindan temel bir bilgi
olusturmaktadir.

Anahtar Kelimeler: Anaerobik ¢iiriitme, Biyogaz iiretimi, Biyo-kiitle, Hayvansal atiklar.
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Demir Celik Sektoriinde Enerji Tiiketiminin Azaltilmasina Yonelik Bir Arastirma

Nurdan Giindogan®", Hakan Er¢ay?, Tuncay DikiciP
®0zkan Demir Celik Sanayi A.S., Aliaga, Izmir, Tiirkiye
®Dokuz Eyliil Universitesi, Torbali Meslek Yiiksekokulu, Kaynak Teknolojisi, Torbali, Izmir, Tiirkiye
“Sorumlu Yazar: nurdan.gundogan@ozkansteel.com

OZET

Enerjiye duyulan ihtiyag her gegen giin yasanan niifus artisi, sanayilesme oranmin artmasi ve teknolojik
gelismelerle birlikte artmaktadir. Ekonomide ve kalkinmada 6nemli bir yeri olan ve yiiksek enerji tiiketiminin
gergeklestigi demir gelik sektorii, enerji verimliligi ¢aligmalarinin da en fazla yapildig: alanlarin basinda yer
almaktadir. Yiikselen enerji maliyetleri ve artan g¢evresel etki nedeniyle, demir ¢elik sektoriindeki isletmeler
tasarruf tedbirleri kapsaminda enerji kayiplarini yeniden degerlendirebilecekleri tiirden ¢evre dostu verimlilik
caligmalarina yonelmiglerdir. Diinya genelinde birgok sanayi tesisinde en biiyiik enerji kayiplarindan biri ise atik
wsilardir. Bu biiyiik 1s1l kayiplarin tekrar kazanilmasi atik 1s1 geri kazanim sistemleri ile miimkiin olabilmektedir.
Demir ¢elik sektoriinde kullanilan tav firinlarinin ve elektrik ark ocaklarinin bacalarindan disariya atilan sicak
gazlar, basingli hava elde etmek icin kullanilan elektrik enerjisinin belirli bir miktar1 ve ¢elik iiretimi siirecinde
cok miktarda atik 1s1 kaybedilmekte ve dogrudan cevreye atilmaktadir. Isletmelerde 1s1 enerjisinin kullanildig1
boéliimlerin uygunluguna ve ihtiyacina gore degiskenlik gdsteren ¢esitli uygulamalar bulunmaktadir. Ekonomizer,
rekiiperator, 1s1 borusu, 1s1 pompasi, esanjor, organik rankine ¢evrim gibi atik 1s1 geri kazanim sistemleri ile
kayiplar azaltilmakta, daha az enerji kullanildig1 i¢in enerji maliyetleri diisiiriilirken ayn1 zamanda g¢evresel etki
azaltilmaktadir. Atik 1smin geri kazanimi, endiistride enerjinin tasarruflu kullanilmasi ve yonetilmesi igin 6nemli
bir uygulamadir. Isletmede atik 1s1min geri kazanilarak kullamlabilecegi yerler tespit edilmeli, uygulanabilecek
yontemler belirlenerek ekonomik fizibilite degerlendirmesi yapilmalidir.

Anahtar Kelimeler: Atik 151 geri kazanimi, demir ¢elik, enerji.
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RF Giig Yiikselticiler Icin Sayisal Kontrol Tabanli GaN Transistorlii Zarf Izleyici Gii¢
Kaynag Tasarimi

Melis Cansu Aydogmus®”, Cosku Kasnakogiu®

?Aselsan A.S., Ankara / Tiirkiye.
2bTOBB Ekonomi ve Teknoloji Universitesi, Elektrik Elektronik Miihendisligi, Mithendislik Fakiiltesi, Ankara / Tiirkiye.
“Sorumlu Yazar: mckaraduman@etu.edu.tr

OZET

Cep telefonlari, kablosuz modemler, baz istasyonlari ve daha birgok alanda kullanilan kablosuz haberlesme artan
talep ve gelisen teknoloji ile birlikte olduk¢a 6nem kazanmistir. Kablosuz haberlesmenin 6nemli bir blogunu RF
gii¢ yiikselticiler olusturur. RF sistemlerde en ¢ok gii¢ tiiketen birimlerin basinda gii¢ yiikseltegleri gelir. Bu
nedenle gii¢ yiikselte¢ tasariminda verim en 6nemli parametrelerden biridir. Klasik gii¢ yiikseltegleri verimli
degildir. Verimliligi arttirabilmek igin farkli modiilasyon tipleri gelistirilmistir. Gii¢ yiikselteglerde verimliligi
arttirmak i¢in kullanilan gerilim modiilasyon tekniklerinden biri de zarf izleme yontemidir. Bu yontemde gii¢
yiikseltecini besleyen giic kaynagi referans aldigi sinyale goére ¢ikis gerilimini yiikseltip algaltarak RF sistemin
ihtiyacina gore ¢ikis gerilimi olusturur. Bu calismada gii¢ yiikselteglerde zarf izleyen anahtarlamali gii¢ kaynagi
tasarimi anlatilmistir. Bu gili¢ kaynagi 9V-18V giris geriliminde ¢alisan, 1MHz anahtarlama frekansina sahip,
5KHz’e kadar zarf izleyebilen, 2A ¢ikis akimi ve 4V-6V arasi salinabilen 5V ¢ikis gerilimi saglayabilen bir
tasarimdir. Bu gili¢ kaynagi senkron algaltan ¢evirici topolojiyle tasarlanmistir. Bu caligmada ayrica esnek
¢Oziimler sunan sayisal kontrolcii tasarimina, yiliksek hizlarda daha verimli calisan GaN (Gallium Nitride)
transistor kullanimina ve cesitli analizlere yer verilmistir.

Anahtar Kelimeler: Ai¢altan Cevirici, GaN Transistor, Giig Yiikselte¢, Sayisal Kontrol, Zarf leeyici .
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DALI-2 Push Button Interface

Rifat Sahiner®”, Kaan Mertol?

2EAE Teknoloji Arastirma Gelistirme San. Tic. A.S. Istanbul/Tiirkiye.
3EAE Technology Research Development Ind. Trade. Inc. Istanbul/Turkey.
“Corresponding Author: rifat.sahiner@eaegroup.com

ABSTRACT

DALLI is the de-facto standard in digital lighting control. The initial DALI-1 standard is designed only to control
ballasts, LED drivers, etc. which are called ‘control gears’. This convenience throughout the years made it the
standard in lighting control, but the limitation also meant that it’s required to use a non-standard implementation
or a protocol gateway to operate with other input devices (buttons, switches) or sensors (occupancy, ambient light)
which are the building blocks of a lighting control system. Now with the release of DALI-2, the protocol has been
extended to accommodate new types of devices called ‘input devices’. The addition of ‘input devices’ came with
new underlying standards to ensure interoperability, where our interest is in ‘Part 301 — Push-Buttons’. This
standard defines the configuration of the push-button device in such a way that there is a direct mapping to the
expected outcome of the user interaction to the resulting device action. In this study we aimed to develop a push-
button interface product which implements the DALI-2 push-button device standard. Product design does not
include mechanical switches to implement a push-button device but namely an interface in which we give the user
volt-free contacts to connect any conventional push-button or a switch of their choice since choosing a wall switch
in a home/building is more of an aesthetic concern rather than a functional one.

Keywords: DALI-2, Push button.

27


mailto:rifat.sahiner@eaegroup.com

<2 4™ International Engineering Research Symposium

\\_-. o
w ﬁ INERS’22
March 04-06, 2022, Diizce, Tirkiye

www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Taswict Sisteminde Cekme Diizensizligi veya Betonarme Binalarin Burulma Davranisinin
Incelenmesi
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OZET

Bir bolgede deprem oldugu zamanda binanin nasil tasarladigi gore binalar etkilenir son zamanlarda Tiirkiye’de
yasandig1 depremler binanin nasil etkilendigini goriilmiistiir. Yapimin dis etkiler altindaki olasi davranisi dogru
kestirilebilmelidir. Bir bolgede deprem meydana geldiginde bazi binalar yikilir, bazilar1 kismen hasar goriir ve
bazilari hig etkilenmez. Bazi mimarlar, binanin dis goriiniisiine ¢ok 6nem verdikleri i¢in binaya uygun miihendislik
kosullarin1 dikkate almadan binay1 tasarlarlar. Bina tasarimini diizgiin sekilde ve miithendislik kosullarina uygun
olmadig1 siirecinde bu binanin tasiyici sistemi, yapiya gelen yatay yiikleri (deprem yiikleri) diizgiin sekilde
dagitilmayacaktir. Bu yilizden tasiyici sisteminde c¢ekme diizensizligi veya betonarme binalarin burulma
olusacaktir. Binalarda rijitlik merkezinin (RM) ile kiitle merkezi (KM) ¢akismamasi sonucu, kiitle merkezinden
etkiyen deprem kuvvetine karsilik yapinin rijitlik merkezinden yanit vermesiyle sistemde burulma meydana gelir.
Betonarme binalarda ¢ekme diizensizligi, yapinin belirli bir kattan itibaren yukartya dogru yap1 kat plan alaninin
belirli bir oranda azalmasidir. Ayrica bina yiiksekligince plan boyutlarindaki ani degisim nedeniyle, rijitlik ve kiitle
diizensizlikleri ile karsilagilmakta, bu durum ise ¢ekme diizensizligi bulunan binalarin deprem davranislarini
oldukca karmasik bir halene gelmektedir. Bu c¢aligmada tasiyici sisteminde ¢ekme diizensizligi veya betonarme
binalarin burulma olugsmasinin nedenleri ve davraniglarini incelenecek. Tasiciy1 sistemde ¢ekme diizensizligi veya
betonarme binalarin burulma olugmamasi i¢in bazi yontemleri bahsedilecek.

Anahtar Kelimeler: Taswyici sistemdeki ¢ekme diizensizligi, tasiyict sistem, binalarin burulma davranigi.
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Synthesis, Characterization and EMI Shielding Effectiveness of Graphene Encapsulated
Nickel/Epoxy Composites
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Goknur Buke®

aMicro and Nanotechnology, Graduate School of Engineering and Science, TOBBUniversity of Economics and Technology, Ankara,
Turkey.
PRoketsan Missiles Industries Inc., Ankara, Turkey
‘Department of Materials Science and Nanotechnology Engineering, TOBB University of Economics andTechnology, Ankara, Turkey.
“Corresponding Author: begumberil.incecik@gmail.com

ABSTRACT

In this work, the synthesis, characterization, and Electromagnetic Interference Shielding Effectiveness (EMI SE)
of Graphene Encapsulated Nickel (GNi)/Epoxy composites were studied. Graphene encapsulation of Ni powders
is achieved using custom made Rotating Plasma Enhanced Chemical Vapor Deposition Reactor (RPECVD). The
process parameters such as gas amounts (Argon, Hydrogen, Methane), plasma power and plasma duration that
affect the quality and continuity of the synthesized graphene on substrates were studied thoroughly. The structural
analysis of graphene grown on the Nickel powder were characterized by Raman Spectroscopy. Morphological
analysis of the synthesized materials were studied with Optical Microscopy (OM) and Scanning Electron
Microscopy (SEM). As received Ni powders and synthesized GNi powders were mixed with epoxy matrix by hand
mixing to produce EMI-SE test samples. The EMI-SE of the Ni/epoxy and GNi/epoxy nanocomposites was
measured in accordance with "ASTM D4935 Standard Test Method for Measuring the Electromagnetic Shielding
Effectiveness of Planar Materials" using a vector network analyzer in the frequency range of 1.5-10 GHz. The
EMI-SE measurements reveal that pure epoxy samples have the max. SE value of 2 dB, the composites with 20
vol. % Ni powders have the max. SE value of 7 dB and finally the composites with 20 vol. % GNi powders have
the max SE value of 18 dB. The SE improvement of 157% is achieved by graphene encapsulation. The results
show that the encapsulation process significantly improves the EMI-SE of the composites and these materials have
significant potential towards EMI Shielding applications. This study is supported by TUBITAK grant no: 118F491.

Keywords: Electromagnetic Shielding, Chemical Vapor Deposition, Graphene, Nickel.
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Cam Fiber Takviyeli Termoset Matrisli Kompozitlerin Farkli Fiber Dizilimlerinde Mekanik
Ozelliklerinin Deneysel Incelemesi
Ali Imran Ayten®”

%Y alova Universitesi, Polimer Malzeme Miihendisligi Boliimii, Mithendislik Fakiiltesi, Yalova/Tiirkiye.
“Sorumlu Yazar: aiayten@yalova.edu.tr

OZET

Bu ¢alismada vakum yardimli regine transfer yontemi ile iiretilen E camu takviyeli epoksi matrisli kompozitlerin
fiber dogrultusunda ve fibere dik dogrultuda mekanik 6zellikleri deneysel olarak incelenmistir. Bu kapsamda
ASTM D790, ASTM D3039, ASTM D6641 ve ASTM D7078 standartlari ¢ekme, basma, kesme ve egme
ozelliklerini belirlemek amaciyla kullanilmistir. Elde edilen sonuglarda testlerin tamaminda fiber yoniindeki
ozellikler literatiirle uyumlu bir sonug¢ gostererek fibere dik dogrultuda elde edilen 6zelliklerden daha yiiksek
¢ikmigstir. Meydana gelen hasar mekanizmalari karsilagtirmali olarak incelenmistir.

Anahtar Kelimeler: Cam fiber, Mekanik ozellikler, Termoset matrisli kompozit.
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Jet Grout Kolonlarinin Diisey Tasima Giiciiniin Sonlu Elemanlar Yontemiyle Incelenmesi
- . . . . *
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Diizce Universitesi, Insaat Miihendisligi Boliimii, Mithendislik Fakiiltesi, Diizce/Tiirkiye.
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OZET

Bu ¢aligmada; topografya olarak batidan doguya egimli gol havzasi igerisinde yer alan ve gevresel kosullarina
bagli ylizeye yakin yeraltt suyu etkisindeki mevcut yap1 zemini i¢in jeolojik ve geoteknik 6zellikleri incelenmistir.
Arazi ve laboratuvar deney sonuglarina gére bolgeyi yiizeyleyen formasyonlar incelenerek mithendislik 6zellikleri
ve mevcut yapilarinin temelinde yer alan aliivyal ¢okellerin sivilagma riski degerlendirilmistir. Derinligi 12 metre
ile 25 metre arasinda degisen 39 noktada sondaj kuyusu agilarak yapilan deneysel ¢alisma sonucuna gore temel
zemini genellikle siltli killi orta siki ince taneli kum, ince orta ve iri taneli boylanmig ¢akil arabantli aliivyonel orta
siki kum, orta kat1 yiiksek plastisiteli kil ve siltli deniz kabuklar1 igerikli kati-cok kati orta plastisiteli kil
birimlerden olugmaktadir. Sivilasma riski degerlendirilirken; bdlgenin jeolojisi, depremselligi, olasi deprem
odaklarinin uzaklig: ile olusturacaklart yer ivmesi iliskileri, ilgili zemine ait graniilometri degerleri ve SPT
degerlerinden faydalamlmistir. inceleme alaninda mevcut iist yapidan gelen yiikler dolayisiyla temel zemininde
olusan gerilme durumuna bagli olan temel zemini ve {izerindeki mevcut iist yap1 sonlu elemanlara dayali bilgisayar
programinda 3 boyutlu modellenerek; sayisal modelin deformasyon 6zellikleri belirlenmistir. Mevcut iist yapidan
gelen yiiklerden dolayr yapi zemin etkilesimi zemin sivilagmasina karsi onerilen zemin iyilestirme metodu ile
hazirlanan sayisal modelle irdelenmis ve sonuglari bu ¢alismada gosterilmistir.

Anahtar Kelimeler: Aliivyon, Diisey Deformasyon, Sonlu Eleman Modeli, Zemin Stvilasmasi.
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Overview of studies on water management systems in mass housing projects
Hamdi Tekin®"

2 Istanbul Arel University Department of Civil Engineering, Faculty of Engineering and Architecture, Istanbul/Turkey.
“Corresponding Author: hamditekin@arel.edu.tr

ABSTRACT

Mass housing projects are of great importance in meeting housing needs in crowded cities. Water management
systems become more critical due to deep impacts of climate change. Water is undoubtedly crucial for all
stakeholders in the ecosystem. Scarcity of water or heavy storm water can lead to disruption of urban life and
disasters. Therefore, modern and sustainable water management systems replace older ones. The objective of the
study is to compare current and modern water management systems in mass housing projects by focusing on reuse
of waste water and rainwater, removal of excessive water and groundwater issues from the perspective of
sustainability. In this study, document analysis technique was chosen as a research methodology. In addition to a
comprehensive literature review, different case studies, reports published by different authorities and legislations
were analyzed. As a result, it was observed that sustainable water management systems are mostly preferred in
new high-level mass housing projects with green certificate or governmental buildings. Considering middle-class
mass housing projects, traditional water management systems are preferred in developing countries due to
economic concerns. In developed countries, implementation of sustainable systems are widespread. In order to
increase such modern and green systems, new legislation and promoting ways are needed.

Keywords: Mass housing, water management systems, sustainability, water.
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Determination of Epoxy Resin Usability for Mass Production of reinforced Lvl
Seymen Cift¢i®", Hasan Hiiseyin Ciritcioglu® Nusret As® Nurgiil Tankut®

Diizce Universitesi, Tasarim boliimii, Diizce Meslek Yiiksekokulu Diizce/Tiirkiye.
®Diizce Universitesi, Agag Isleri Endiistri mithendisligi Bolimii, Orman Fakiiltesi, Diizce/Tiirkiye.
€ fstanbul Universitesi Cerrahpasa, Orman Endiistri Miihendisligi Boliimii, Orman Fakiiltesi, Istanbul Tiirkiye
4Diizce Universitesi, Orman Endiistri Miihendisligi Boliimii, Orman Fakiiltesi, Diizce/Tiirkiye.
“Corresponding Author: seymenciftci@gmail.com

ABSTRACT

This study is part of a comprehensive study on industrial production of reinforced laminated wood composites.
The main aim of the study is to determine the production conditions of reinforced laminated wood composite board
under a reasonable production cycle time under temperature and pressure, using epoxy resin cured at room
temperature for 24 hours. For this purpose, in production, 1.2 mm thick Samsun Poplar (Populus Deltoides I-
77/51) papels, 3 different pressing times (15, 20, 25 min.), 3 different temperatures (100 °C, 120 °C, 140 °C), 3
different amounts of glue (100, 150, 200 g/m?) and 200 g/m? density twill woven glass - carbon fiber woven fabric
was used as the reinforcement layer. In order to determine the production success of reinforced laminated wood
composite boards, the adhesion strength between the reinforcement layer and the wood veneer layer was
determined according to TS EN 314-1. Considering the adhesion strengths in terms of production parameters, the
best results are 100 °C press temperature, 20 min. It has been observed that the press cycle time is obtained with
200g/m? glue amount and the use of glass fiber woven fabrics for reinforcement. When the samples were examined
as a result of the experiment, it was seen that almost all of the ruptures occurred as a result of the fracture in the
wood layer. This indicates that sufficient adhesion can be achieved between the reinforcement layer and the wood
layer.

Keywords: laminated wood composite, strengthening, Ivl, glass-carbon fiber).

33


mailto:seymenciftci@gmail.com

LN 4™ International Engineering Research Symposium

47

y :—;'
Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Thermodynamic Analysis of Actively Running F Class Gas Turbine
Mustafa Gerengi®”, Fikret Polat?

2Duzce University Department of Mechanical Engineering, Faculty of Engineering, Duzce University, Duzce/Turkey.
“Corresponding Author: Mustafa.Gerengi@ansaldoenergia.com

ABSTRACT

During the design of gas turbines, the fundamental principles of thermodynamics are taken into account for a better
solution and variable values. Therefore, knowledge of thermodynamics is the key to the first step of the design.
After the design and production are complete, some tests need to be done to verify the design parameters. After
completing all processes, turbine manufacturers usually provide data for use. However, the values in field
conditions for compressor polytropic efficiency, mechanical efficiency, and electrical efficiency differ from the
theoretically calculated values and need to be tested in the field. For this reason, all turbine manufacturers take
some values in the field where the unit will be installed in order to understand the performance of the unit during
the operation process. In this study, all values were taken from field devices and DCS (Distributed Control System)
program, and the field performances and thermodynamic applications of class F gas turbines were analyzed. As
can be seen from the field values, it has been observed that humidity, temperature, and pressure affect the power
output of the units. During the summer months, the power of the unit decreased and with the automatic activation
of the external fogging system, water pulverization lowered the temperature of the inlet air, and it was seen that
this problem was solved.

Keywords: Engineering calculation, Gas turbine, Performance analysis, Thermodynamic analysis.
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General Strength Criterion for Crushable Sands
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ABSTRACT

The strength and deformation behaviors of sandy soils are directly related to the packing arrangement. These
properties, controlled by kinetic friction and particle rearrangement (or rolling) in the loosely packed state, can be
sufficiently estimated in the deviatoric plane with the Mohr-Coulomb hexagon. In the densely packed state where
geometric interference is effective, this failure model estimates the strength parameters at lower levels and the
deformation levels at higher levels. The reason for this phenomenon is that the relevant failure criterion ignores
the intermediate principal stress effect and the yield surface is represented by an irregular hexagon with sharp
corners in the deviatoric plane. In geotechnical practice, sandy soils can be subjected to high confining pressures
(e.g. dam foundation, pile type). Under these pressures, loss of stability or serious deformations can be seen in
sandy soils. Undoubtedly, this situation makes the issue of particle crushing quite critical for most geotechnical
applications (e.g. anchor, pile or caisson foundations). Although the issue is important, there has not been enough
work in the literature for crushable sands having lower hardness (e.g. calcareous, vesicular). In this study, it is
aimed to define a general isotropic yield surface, which is valid for both loosely and densely packed sand, including
the effect of crushing of sand particles, by using Matsuoka-Nakai, Lade-Duncan, and Drucker-Prager failure
criteria, which also takes into account the effects that the Mohr-Coulomb model neglects. In the study, angular
particle shaped carbonate sand (Dso = 0.43 mm, C, = 1.04, C; = 1.69, emin = 1.68, emax = 0.97, Gs = 2.74) with the
predominant chemical composition of calcium carbonate (CaCOs) was used as sand material. Ring shear and
triaxial compression (CD type) methods were conducted, the target density index was 0.40 and 0.70, the
normal/confining pressures were 0.1 MPa, 0.5 MPa and 0.9 MPa, and the constant strain rate was chosen 0.018
mm/min. A total of 24 samples (12 ring shear, 12 triaxial compression) prepared using vibration with the pluvial
method were sheared by deformation control. In the evaluation of the test results, it was seen that the contribution
of geometric interference to the strength in low-stress conditions without particle crushing could be estimated with
the Matsuoka-Nakai model in approximates well, while the Lade-Duncan and Drucker-Prager failure criteria
overestimate this phenomenon. Therefore, the Matsuoka-Nakai model was used in the case of particle crushing
without dilation and it was seen that shear strength parameters could be estimated with an additional term based
on the relative breakage index (B:) and the effective stresses. The obtained results were compared with data in the
literature and the significance of the results was confirmed. In this way, a significant result was obtained, such as
the description of the strength parameters of loosely and densely packed sand, including the new proposed yield
surface and particle crushing effect.

Keywords: Particle crushing, Calcareous sands, Yield surface, Ring shear test, Triaxial compression test (CD
type), Mohr-Coulomb, Matsuoka-Nakai, Lade-Duncan, Drucker-Prager.
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Calcination-Compaction Relationship in Clayey Soil Stabilization
Fatih Yilmaz®"

3Bayburt Universitesi, Insaat Miihendisligi Boliimii, Miihendislik Fakiiltesi, Bayburt/Tiirkiye.
“Corresponding Author: fyilmaz@bayburt.edu.tr

ABSTRACT

Soil stabilization is divided into two main groups as surface stabilization and deep stabilization. The most effective
and economical method in surface stabilization methods is chemical stabilization. Chemical stabilization is one of
the stabilization techniques frequently applied in soils with poor engineering properties. This method has been
used in many field applications for years and has been an effective solution. The use of different additives is quite
common in academic studies in the field of chemical stabilization. In this study, the limestone obtained from the
province of Bayburt has been the subject of soil stabilization. Limestone with or without lime was added to a
clayey soil. The limestone used in the mixtures was used with and without calcination. Lime ratio is 6% in lime
mixtures. Limestone was used at rates of 5%, 10%, 15% and 20%. As a result of the compaction tests carried out
within the scope of the study, the optimum water contents were determined at the levels of 20% in lime-free
mixtures and 16% in lime mixtures. While the optimum water content of the non-calcined samples decreased with
increasing limestone ratios in lime-free mixtures, an increase was observed in the optimum water content at
increasing rates in the mixtures containing calcined limestone. The use of calcined and non-calcined limestone at
increasing rates in lime mixtures decreased the optimum water content.

Keywords: Calcination, Limestone, Lime, Compaction, Soil stabilization.
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Effect HEMC on Ealy Age Strength Development of 3D Printing Cement Composites
Mehmet Emiroglu®", Serkan Subagsi®, Muhammed MarashC, Yasemin Hatipoglu®

8Sakarya University Department of Civil Engineering, Faculty of Engineering, Sakarya University, Sakarya/Turkiye.
®Duzce University Department of Civil Engineering, Faculty of Engineering, Duzce University, Duzce/Turkiye.
Fibrobeton Building Components Industry and Construction Inc., R&D Center, Duzce/Turkiye.
“Corresponding Author: mehmetemiroglu@sakarya.edu.tr

ABSTRACT

In traditional concrete production, the use of wooden, metallic, and plastic formworks and scaffoldings is
inevitable. It creates a disadvantage in heavy workload, time, cost, and unsustainability. 3D printing concrete
(3DPC) technology provides Industry 5.0 targets with advantages such as fast and smooth production, preventing
mold-induced defects, reducing costs, and delivering safe production. In this way, 3DPC enables new opportunities
and challenges for the construction industry to adapt to industrial developments. This study investigated the use
of HEMC in printable concrete mixes and its effects on early age strength developments. As a result, printable
concretes could be produced by adding HEMC to a cement-based mixture prepared with a very fluid consistency.
Consequently, ease of production is provided, and the results of early age strength results show that HEMC can be
preferred in 3D printable concrete applications.

Keywords: 3D concrete printing, Additive manufacturing, HEMC, Early age strength development.
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Investigation of Die Entrance Angle Effects on Rheological Properties of Molten Polymer
Using in-Line Rheometer

Gozdenur Kog®, Onuralp Uluer®”, Ibrahim Karaagac¢®, M.Okan Kabakei®

ab.¢.dGazi University, Department of Manufacturing Engineering, Faculty of Technology, Ankara/Turkey
*Corresponding Author: uluer@gazi.edu.tr

ABSTRACT

Extrusion method is widely used for the production of continuous and fixed cross section products such as simple
or complex geometry profiles, pipes and bars. During the extrusion process, the molten polymer coming from the
extrusion barrel in circular cross-section enters the die with an entrance angle. This entrance angle has directly
affects the melt flow rate and melt pressure. Thus, the rheological properties of the molten polymer are changed,
and this causes the change of in-die flow rates. In this study, the effects of the die entrance angle on the rheological
properties of molten polymer were experimentally investigated by using an in-line rheometric measurement setup
installed on the extruder. PP was used as polymer material. Results were compared with off-line (capillary
rheometer) rheometer findings. As a result of the experiments, it was observed that the pressure decreases as the
die entry angle decreases, and accordingly, as the die entry angle increases, the shear rate increases and viscosity
decreases.

Keywords: Polymer extrusion, die entrance angle angle, rheological properties.
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Tugla Anginin Geopolimer Har¢ Uretiminde Kullanilabilirliginin Arastirilmast
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OZET

Bu ¢aligma, tugla tozunun geopolimer harg tiretiminde kullanilabilirligini arastirmaktadir. Yiiksek Firin Ciirufu
(YFC) ve tugla tozunun beraber kullanildigi ¢alismada iki farkli karigim tiretilmistir. Bu karigimlarda Tugla Tozu
(TT) agirhikca %25 ve %75 oranlarinda YFC ile beraber kullanilmistir. Karigim oranlart YFC+TT/Kum:1,
NaOH+NA;SiO3; /YFC+TT:0,52 olarak belirlenmistir. Taze har¢ karigimlarinin hazirlanmasinda ilk olarak YFC
ve TT miksere yerlestirilerek homojen bir karisim elde edilinceye kadar karistirilmigtir. Silis kumu eklendikten
sonra tekrar karistirtlarak kuru karigimin homojen dagilmasina 6zen gosterilmistir. Alkali aktivatorler karisima
yavas yavas eklenerek karigtirma islemine devam edilmistir. Taze har¢ karisimi basing ve yarmada ¢ekme
dayanimi deneyleri i¢in sirasiyla kiip ve silindir kaliplara yerlestirilmistir. Geopolimerizasyon siireci i¢in gerekli
olan sicaklik, 70 °C sabit sicaklik altinda 24 saat boyunca uygulanmistir. Sicaklik kiirii sonrasinda 7 giin su kiiriinde
bekletilen sertlesmis Ornekler iizerinde yogunluk, su emme, basing ve yarmada ¢ekme dayanimi deneyleri
gergeklestirilmigtir. Sonug olarak basing dayanim degeri %75 TT ve %25 TT igeren karigimlarda sirasiyla 37,26
MPa ve 60,35 MPa olarak elde edilmistir. Yarmada ¢ekme dayanimi degerleri ise 2,475 MPa (%75 TT ) ve 3.143
MPa (%25 TT) olarak hesaplanmistir. Sertlesmis har¢ numunelerin yogunluk degerleri 1.877 g/cm®- 1.961 g/cm3
arasinda degismektedir. Elde edilen sonuglar tugla tozu ve YFC karisimlarinin geopolimer harg liretiminde umut
verici oldugunu gostermektedir.

Anahtar Kelimeler: Dayanim, Geopolimer, Har¢, Tugla tozu, YFC.
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Geri Doniistiiriilmiis Asfalt Ang1 Katkili Geopolimer Harc¢larin Fiziksel ve Mekanik
Ozelliklerin Incelenmesi
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OZET

Insaat ve yikint1 atiklarmin gevreye zarar vermeyecek sekilde geri kazanilmasi, bertaraf edilmesi ve tekrar
kullanilabilir riinlere doniisiimii son derece Onemlidir. Biinyesinde zift, asfalt, dogal polimer ve benzeri
malzemeler bulunan havaalani pisti yol vb. yapilarin bakim, onarim ve yenilenmesi sonucu ortaya ¢ikan asfalt
atiklarin siirdiiriilebilir bir yaklasim ile degerlendirilmesi yeni malzeme iiretimini azaltacagi gibi atiklarin
degerlendirilmesi ile iilke ekonomisine katki saglama potansiyeli bulunmaktadir. Giiniimiizde asfalt atiklarinin
onemli bir boliimii disiik trafik yogunlugu olan yollarda dolgu malzemesi olarak degerlendirilmektedir. Bu
caligmada, toz malzeme olarak Yiiksek Firin Curufu (YFC) ve Ugucu Kiil (UK) 3 farkli oranda kullanilmustir.
Harglarin iiretilmesinde karisim oranlart %90YFC+%10UK (A), %60YFC+%40UK (B), %30YFC+%70UK (C)
seklinde se¢ilmistir. Numunelerin iiretiminde agrega olarak 0-4mm tane boyutunda Geri Doniistiiriilmiis Asfalt
Agregast (GDAA) kullanilmgtir. Alkali aktivatdrler NaOH ve Na2SIO3 ¢ozeltileri tim karigimlar igin sabit
konsantrasyonda hazirlanmistir. Har¢ numuneleri 28 giin siireyle standart kiir havuzunda dayanim kazanmasi
saglanmis, daha sonra numunelere su emme, porozite, basing dayanimi ve elektriksel 6zdireng deneyleri
yapilmigtir. Numunelerin 28 giinliik basing dayanimlari incelendiginde en yiiksek 47.85 MPa, en diisiik ise 21.63
MPa olarak elde edilmistir. Geopolimer harg igerisinde, YFC kullanim miktarinin artmasinin basing dayanimini
arttirdig1 gérilmiistiir. Kiir sicakliginin 120 °C oldugu numunelerde kilcal gatlaklarin artmasi nedeniyle harglarin
mekanik ve fiziksel 6zelliklerini olumsuz etkiledigi gozlemlenmistir.

Anahtar Kelimeler: Asfalt Atig1, Asit Etkisi, Geopolimer Har¢, Ugucu Kiil, Yiiksek Firin Ciirufi.
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Bahgelik Barajinda Yiizer PV Sistemi ile Elektrik Enerjisi Uretimi ve Yararlari

Ali Riza Dal®”
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OZET

Bu calismada, Kayseri Bahgelik Baraj1 hidroelektrik santralinin su yiizeyine kurulacak yiizer fotovoltaik (PV)
sistem ile elektrik enerjisi tretimi ve yararlari incelenmistir. Yiizer PV sistem potansiyel giicii ile elektrik
iiretiminin belirlenmesinde Kiiresel Giines Atlas1 (GSA) simiilasyon programi kullanilmistir. Yapilan ¢aligmada,
Bahgelik Barajina kurulacak olan yiizer PV sistemin toplam kurulu gii¢ potansiyelinin 28,7 MW oldugu tespit
edilmigtir. Bu kurulu giice sahip yiizer PV sistemin yilda toplam 40,2 GWh elektrik {iretimi yapacagi saptanmustir.
Barajlarda hidroelektrik santrallerin iletim hatt1 ile entegreli PV sistemlerin kullanilmas: avantaj olarak
degerlendirilmelidir.

Anahtar Kelimeler: Bahgelik baraji, Barajlarda giines enerjisi, GSA, Yiizer PV.
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Web Uygulamast Uzerinde Bulunan SQL Enjeksiyon Zafiyetinin Belirlenmesinde Veri
Yiikii Analizi
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OZET

SQL Enjeksiyon giivenlik aciklar1 6zellikle bir web uygulamasi tizerindeki veritabani barindiran sistemlerde en
onemli zafiyetlerdendir. SQL kod enjeksiyonu temelde bir saldirgan tarafindan uygulamanin veritabanina
gonderilen SQL sorgularini etkileme durumudur. SQL sorgularinin etkilenmesi durumunda veritabaninda bulunan
hassas verilerin siber saldirganlar tarafindan sizdirilmasi gibi zararlar ortaya ¢ikabilmektedir. Bu ¢alismada, SQL
Enjeksiyon giivenlik zafiyetinin kesfinde web uygulama giivenligine yonelik olarak olusturulmus igerisinde web
giivenlik zafiyetleri barindiran DVWA (Damn Vulnerable Web Application) ve Web For Pentester uygulamalari
kullanilmis, bu uygulamalar fiziksel makineye birden ¢ok isletim sistemi kurmamizi saglayan VMware
WorkStation sanallagtirma ortamina kurulmustur. Uygulamalar igerisinde SQL Enjeksiyon zafiyeti barindiran
kisimlara kod enjekte edilerek, veriyiikii (payload) denemeleri yapilarak zafiyetin belirlenmesi iglemi yapilmustir.
Ayrica gergeklestirilen veriyiikii denemelerinde otomatik payload denemeleri yapabilen “sqlmap” araci
kullanilmistir. Sqlmap aracinin yaptigi veri yiikii denemelerinin tespitinde, web uygulamalarinin giivenligini test
etmede kullanilan zafiyet analizcilerin popiiler olarak kullanmis olduklart Burp Suite aract kullanilmistir. Web For
Pentester uygulamasi iizerindeki log kayitlarinda, yapilan veriyiikii denemelerinin tespiti gerceklestirilmistir.

Anahtar Kelimeler: SOL enjeksiyon, Giivenlik zafiyeti, Veri yiikii.
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OZET

Insanoglu teknoloji de hizla gelismektedir. Bu gelisme ayn1 zamanda enerji talebinde de artisa yol agmaktadir.
Enerji ihtiyaci arttikea, tiiketilebilir kaynaklar yerine yenilenebilir kaynaklarin kullanimi 6n plana ¢ikmistir. Ayrica
tiiketilebilir kaynaklarin ¢evreye karbon salinimi da tartisiimaktadir. Ote yandan yenilenebilir kaynaklar bize temiz
enerji sunmaktadir. Yenilenebilir kaynaklar arasinda en ¢ok 6ne ¢ikani Giines enerjisidir. Tiirkiye son yillarda
yenilenebilir enerjilerle ilgili ¢esitli yonetmelikler ¢ikarmis ve bu konuya 6nem vermistir. 12 Mayis 2019 tarihinde
yayinlanan son yonetmelik kapsaminda Tiirkiye’nin kuzeyinde yer alan Diizce'de fotovoltaik sistem maliyet
analizi yapilmistir. Bu ¢alismada, Tiirkiye'de ¢ikarilan yonetmeliklerin Tiirkiye'nin Giines enerjisi giicline etkisi
incelenmistir. Maliyet analizi sonucunda Tiirkiye'nin en az Giines alan illerinden biri olan Diizce'de Giines
enerjisinin yatirima uygun olup olmadig1 ortaya konacaktir.

Anahtar Kelimeler: Fotovoltaik Sistemler, Giines Enerjisi, Tiirkiye, Yenilenebilir Enerji.
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Rafineride hidrojen ag yonetiminin iki agamali stokastik programlama yaklagima ile
modellenmesi

Emine Bozkus®"

2Y1ldiz Teknik Universitesi, Makine Fakiiltesi, Endiistri Mithendisligi Béliimii, Istanbul/ Tiirkiye.
"Sorumlu Yazar: emineeytm@gmail.com

OZET

Hidrojen yonetimi, rafineri proseslerinin ihtiyag¢larini karsilamak i¢in hidrojen kaynaklarinin optimal dagilimim
saglamay1 amaglayan ve hidrojen iiretim-tiiketimini iceren karmasik reaksiyonlara sahiptir. Ham besleme
stogundaki belirsizlik veya bir rafinerideki son iiriin spesifikasyonu nedeniyle, hidrojen sebekesi tasarimi igin
gereken calisma kosullarinda farkliliklar veya belirsizlikler vardir. Bu nedenle, hidrojen aglari tasarlarken bu
belirsizliklerin dahil edilmesine ihtiya¢ vardir. Bu ¢aligma, bir petrol rafinerisindeki hidrojen aginin optimal
yonetiminin formiilasyonunda iki agamali bir stokastik optimizasyon problemi olarak tartisilmaktadir. Modeldeki
amag, birden fazla isletme senaryosundan olusan bir rafinerinin farkli ¢alisma kosullar i¢in isletme maliyetini
minimize etmektir. Problemin ¢6ziimii i¢in Gams (The General Algebraic Modeling System) kullanilmustir.
Deterministik model ile karsilagtirildigi zaman, iki agamali stokastik programlama sonucunda toplam yillik isletme
maliyetinde %5,8 iyilestirme gergeklestirilmistir. Yeni metodoloji kullanilarak tasarlanan hidrojen aglari,
minimum toplam yillik maliyete sahip olarak, birden fazla isletme siiresi altinda ¢alisabilir.

Anahtar Kelimeler: Hidrojen agi, Hidrojen yonetimi, Iki asamali stokastik optimizasyon, Rafineri.
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Conceptual Comparison of Fuzzy Set Extensions Considering Indeterminacy
Giirkan Isik®"

2Business Development Department, Valuable Touch Energy Services, 41275, Kocaeli, Turkey
“Corresponding Author: gurkan_isik@msn.com

ABSTRACT

The Fuzzy Set (FS) extensions have been offered for better modeling of the uncertainties having different natures.
To obtain reliable results, an appropriate FS extension should be decided. Most of the studies in the literature do
not conceptually analyze the nature of the uncertainty, decides an FS extension pre-step of the study without
expressing an apparent reason. Therefore, the quality of the obtained results becomes questionable. In the scope
of this study, well-known FS extensions that consider indeterminacy are conceptually analyzed and compared to
make the differences of them visible. In this way, it is aimed to simplify the selection of a suitable FS extension in
modeling.

Keywords: Fuzzy modeling, Fuzzy set extensions, Inconsistency, Indeterminacy, Refusal.
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Lessons learned from experience for the post-crisis recovery: How to help to build a
sustainable future?

Seyda Emekci®”

2Ankara Yildirim Beyazit University, Architecture Department, Faculty of Architecture and Fine Arts, Ankara/Turkey.
“Corresponding Author: semekci@ybu.edu.tr

ABSTRACT

Rebuilding a new life after a crisis presents a variety of challenges and obstacles. One of the most critical issues
is the provision of adequate and decent housing. The post-crisis housing rebuilding process, on the one hand,
necessitates a fundamentally different procedure from that of typical housing construction since the reconstruction
process must be significantly quicker, safer, and less expensive than normal construction. On the other hand, it
should also make a contribution to the preservation and sustainability of the environment. This article reviews
post-crisis experiences and aims to make recommendations for post-crisis reconstruction by qualitatively analyzing
the literature.

Keywords: Post-war, post-disaster, vernacular architecture, sustainability, energy efficiency, participatory.
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Antibiyotiklerin Atuksulardan Dogal Zeolitlerle Aritimi
Giilsah Baskan®"

aUsak Universitesi, Teknoloji Transfer Ofisi, Proje Destek Birimi, Rektorliik, Usak/Tiirkiye.
*Sorumlu Yazar: gulsah.mersin@usak.edu.tr

OZET

Aritilmamus atik su, su kaynaklariyla karigarak daha fazla su kirliligine neden olur. Antibiyotik iceren atik sularin
cevreye salinmadan 6nce aritilmasi ¢evre iizerindeki toksik etkinin azaltilmasi agisindan biiyiik 6nem tagimaktadir.
Mevcut atik su aritma teknolojileri, ilaglarin atik sudan aritilmasinda etkili olsa da isletme maliyetleri ¢ok
yiiksektir. Ancak, adsorpsiyon prosesleri, uygulama kolaylig1 ve verimliligi nedeniyle, antibiyotikler gibi organik
kirleticilerin atik sulardan uzaklastirilmasi i¢in siklikla tercih edilmektedir. Su stresi yasayan iilkemizde,
endiistriyel iiretim i¢in kullanilan suyun kisa vadede azaltilmasi islemi, atik sularin aritilip yeniden kullanilmasi
ve ylizey sularinin kalitesinin artirilmasi ile saglanabilir. Son zamanlarda yapilan galigmalar, dogal zeolitlerin
diisiik maliyetleri ve yiiksek adsorpsiyon performanslari nedeniyle atik sulardan antibiyotiklerin arittiminda verimli
bir sekilde kullanilabilecegini gostermistir.

Anahtar Kelimeler: Adsorpsiyon, Antibiyotik, Atik su, Dogal zeolit, Su aritimi.
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Tiirkiye 400 kV’luk Enterkonnekte Gii¢ Sistemi Icin Tamsayili Dogrusal Programlama
Kullamilarak Fazor Olgiim Birimlerinin Optimal Yerlesim Yerlerinin Belirlenmesi

Beytullah Bozali®”, Ali Oztiirk®, Salih Tosun®, Biilent Hos®

Diizce Universitesi, Elektrik ve Enerji Béliimii, Diizce Meslek Yiiksekokulu, Diizce/Tiirkiye.
®Diizce Universitesi, Elektrik ve Elektronik Miihendisligi Boliimii, Mithendislik Fakiiltesi, Diizce/Tiirkiye.
°Diizce Universitesi, Elektrik-Elektronik Miihendisligi A.B.D, Lisansiistii Egitim Enstitiisii, Diizce/Tiirkiye.
"Sorumlu Yazar: beytullahbozali@duzce.edu.tr

OZET

Giig sistemlerinin ¢ok iyi bir sekilde gdzlemlenmesi sistemin planlanmasi ve igletilmesi agisindan ¢ok dnemlidir.
Gii¢ sisteminin kararsizlik durumuna gelmeden once, gerekli 6nlemler alinarak kararliliginin ve giivenirliginin
saglanmasi gerekir. Fazor Olgii Birimleri (FOB) cihazlari, giic sistemlerinin izlenmesi, kontrolii ve korunmasi i¢in
sistemine kurulmus modern 6l¢giim cihazidir. FOB cihazlarinin maliyetleri yiiksek oldugu icin sisteme optimum
sayida ve tiim sistemi gdzlemleyecek sekilde yerlestirilmesi gerekmektedir. Sistemin tamamen gézlemlenmesi i¢in
FOB cihazlarmin yerlestirilmesi gereken bara konumlarim belirlenmelidir. Bu calismada, tiim giic sistemi
gbzlemlenebilir olmast igin ve optimal FOB yerlestirme (OPP) islemi i¢in, Tamsayili Dogrusal Programlama (ILP)
yontemi kullanilmustir. Ayrica ILP yaklasimi kullanilirken OPP ile elde edilen FOB’lerin konumlarini gdstermek
i¢in bir haritalama sistemi ve gorsellestirme teknigi kullanilmistir. Caligmalar ilk Once Onerilen ydntemin
giivenilirligini test etmek igin, IEEE-14 bara test sistemi {izerinde uygulanmistir. Onerilen ydntem ile bulunan
sonuglar, literatiirde IEEE-14 bara test sistemi i¢in, bulunan sonuglarla karsilagtirilmistir. Béylece onerilen ILP
yonteminin giivenirligi test edilmistir. Daha sonra ILP yontemi Tirkiye 400 kV Enterkonnekte Gii¢ Sistemine
uygulanmistir. Tiirkiye 400 kV Enterkonnekte Gii¢ Sistemi i¢in baglanmasi gereken optimum fazor 6l¢iim cihaz
say1st ve bu cihazlarin yerlestirilmesi gereken noktalar belirlenmistir. Bu ¢alismanin sonuglari olarak 6nerilen ILP
yontemi sonuglari gii¢ sistemi igletmecilerine alternatif bir ¢6ziim Onerisi olarak sunulmaktadir.

Anahtar Kelimeler: FOB, Gozlemlenebilirlik, Optimum FOB Yerlesimi, Tamsay: Dogrusal Programlama.
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Bagisiklik Sistemini Destekleyici Uygulama Geligtirme
Yunus Emre Palavar?, Siileyman Ceven® , Ahmet Albayrak®”
3Diizce Universitesi, Siber Giivenlik ABD, Diizce/Tiirkiye.
®Diizce Universitesi, Meslek Yiiksek Okulu, Elektronik ve Otomasyon Boliimii, Diizce/Tiirkiye
°Diizce Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Béliimii, Diizce/Tiirkiye.
*Sorumlu Yazar: ahmetalbayrak@duzce.edu.tr
OZET

2019 Aralik ayinda Cin’in Vuhan bdlgesinde ortaya ¢ikan ve ¢iktigi glinden itibaren tiim diinyayi etkisi altina alan
Covid-19 giiniimiizde de etkinligini stirdiirmektedir. Salgin siirecinde insanlarin bagigiklik sistemini desteklemek
i¢in birgok aragtirma yapilmustir. Yapilan arastirmalar neticesinde bagisiklik sisteminin giiglii olmas: sadece
fiziksel tedavi ile sinirli kalmadigint gostermektedir. Fiziksel tedavinin en iyi sekilde etki gosterebilmesi i¢in
kisinin ruh saglik durumu olduk¢a dnemlidir. Kisilerin ruh sagliginin iyi olmasi onlari fiziksel aktivitelere ve
olumlu diislincelere sevk ederken ruh saglig: iyi olmayan kisilerde tedavi siirecinde motivasyon eksikligine ve
olumsuz diislincelere sevk eder. Bu ¢alismanin 6zgiin yonii bagisiklik sistemini bir biitiin olarak ele almasi ve
biitiinciil bir yaklasimla desteklemesidir. Es zamanli olarak proje kapsaminda tasarlanan mobil uygulama ile
kisilerin fiziksel hareketlerini 6l¢en uygulama ile iletisim kurulmakta ve bu bilgilere erigilmektedir. Uygulama
ayni zamanda kisinin sosyal aglarina erisim iznine sahiptir ve yapilan paylasimlar duygu analizi teknikleri ile
analiz edilmektedir. Fiziksel ve ruhsal bilgilerin toplanmasi ile kisi ti¢ farkli sinifta kategorilendirilmektir. Bunlar
diisiik, orta ve yiiksek seklindedir. Kisinin bagisiklik indeksi diisiik ve orta ¢ikmasi durumunda kendisine bildirim
yolu ile ¢esitli 6neriler sunulmaktadir.

Anahtar Kelimeler: Bagisiklik sistemi, Duygu analizi, Mobil uygulama, Web API.
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Gog¢ Eden Kuslar-Akilli Su Damlalar: Optimizasyon Algoritmasinin Sirt Cantast
Problemleri Icin Performans Degerlendirmesi
Nurdanur Pehlivan®", Resul Kara®

*Dogus Universitesi, Yazilim Miihedisligi Bolimii, Miihendislik Fakiiltesi, Istanbul/Tiirkiye
®Diizce Universitesi, Bilgisayar Miihendisligi Boliimii, Mithendislik Fakiiltesi, Diizce/Tiirkiye.
“Sorumlu Yazar: npehlivan@dogus.edu.tr

OZET

Literatiirde bircok arama ve optimizasyon algoritmasi bulunmakta ve siirekli yeni ¢aligmalar yapilmaktadir. Bu
calismada dogadan esinlenerek gelistirilmis iki algoritma olan Gé¢ Eden Kuslar Optimizasyon Algoritmasi ve
Akilli Su Damlalar1 Optimizasyon Algoritmasi ile gelistirilmis olan Go¢ Eden Kuslar — Akilli Su Damlalari
Optimizasyon Algoritmasi kullanilarak verimlilik analizi yapilmistir. G6¢ Eden Kusglar Optimizasyon Algoritmasi,
tabiattaki gogmen kus siiriilerinin davraniglarindan esinlenerek Onerilmis bir metasezgisel algoritmadir. Bazi
optimizasyon probleminin ¢dziimiinde en iyi sonucu verdigi yapilan ¢alismalar ile kanitlanmistir. Go¢ Eden Kuslar
incelendiginde “V” seklinde hareket ettikleri tespit edilmistir. Kuslarin bu hareketi onlara kaynaktan hedefe dogru
giden yolda daha az enerji harcamalar1 ve hedefe daha kisa siirede varmalarini saglamaktadir. Akilli Su Damlalart
Optimizasyon Algoritmasi dogal bir nehirdeki su damlalarinin kaynaktan hedefe giderlerken her zaman daha kisa
bir yol buldugunu gozlemlenerek gerceklestirilmis bir algoritmadir. Nehirler, denizler gibi dogal su kaynaklar1
incelendiginde su damlalarinin kaynaktan hedefe giden yolda her zaman daha kolay yolu (toprak miktar1 diger
yollardan az olan bir yol) segtikleri goriilmiistiir. Su damlalar1 sifir olmayan bir hiza sahiptirler ve iizerlerinde
toprak tasirlar. Literatiirde metasezgisel algoritmalar ve metasezgisel olmayan algoritmalar bulunmaktadir. Bu
¢alismada G6¢ Eden Kuslar Optimizasyon, Akilli Su Damlalar1 Optimizasyon ve Go¢ Eden Kuslar — Akilli Su
Damlalar1 Optimizasyon Algoritmalart ayn1 Sirt Cantasi problemlerine uygulanip sonuglar karsilagtirmali olarak
verilmistir.

Anahtar Kelimeler: MBO, IWD, MBO-IWD.
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Increasing weathering durability of wood plastic composites with commercial UV absorber
and HALS

Sefa Durmaz®”

®Mugla Sitki1 Kogman University, Forestry and Forest Products, Kavaklidere Vocational School, Mugla/Turkey.
“Corresponding Author: sefadurmaz@mu.edu.tr

ABSTRACT

Wood plastic composites (WPCs) are widely evaluated in most usage areas such as fences, deck, siding, etc. Most
of the usage area of them is outdoor. WPCs were exposed to weathering conditions in the outdoor conditions,
which negatively affected WPCs' surface. One of the most common problems is the color change on the WPCs'
surface. The incompatibility of wood and polymer also influenced mechanical properties. The chromophoric
groups in wood cell wall components and polymer are responsible for color changes on the WPCs' surface. For
this purpose, WPCs were produced with a flat-pressed method coated with commercial UV absorbers and hindered
amine light stabilizer (HALS) from inhibiting and/or limiting the color changes on the WPCs' surface. However,
the UV absorber and HALS were not mixed with resin. Instead, they were directly applied on the wood surface as
three layers with brash. The weathering performance of coatings was evaluated during the 400 h of artificial
weathering test. The commercial UV absorber provided the best performance. However, HALS removed from the
surface during the weathering test. The highest color change was obtained from control samples. The macroscopic
evaluation also showed the color changes during the weathering test.

Keywords: UV absorber, artificial weathering, UV light, color changes.
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Ag Merkezli Otonom Siirii Insansiz Hava Aract Sistemlerinde Dogal Afetler Sirasinda
Hedef Paylasimi icin Bir Oneri: Karinca Kolonisi Optimizasyonu
Ismail Giiler®”, Miimin T olga Emirler®

Y1ldiz Teknik Universitesi, Aviyonik Miihendisligi Programi, Fen Bilimleri Enstitiisii, Istanbul/Tiirkiye.
®Y1ldiz Teknik Universitesi, Havacilik Elektrik ve Elektronigi Boliimii, Uygulamali Bilimler Fakiiltesi, Istanbul/Tiirkiye.
“Sorumlu Yazar: ismailguler205@gmail.com

OZET

Insansiz hava araci sistemleri, genis uygulama alanlar1 nedeniyle son yirmi yilda giderek daha énemli bir teknoloji
haline gelmistir. Bu sistemler, otonom siirii insansiz hava araci filolar1 da dahil olmak iizere bir¢ok uygulama igin
¢ok rotorlu, sabit kanatli gibi farkli bicimlerde kullanilmistir. Bu yayin dogal afetlerde afetzedelere yardim paketi
ulastirmak i¢in otonom insansiz hava araglarinin hedef paylasimia odaklanmaktadir. {lk olarak ag merkezli siirii
insansiz hava araci sistemlerinde kontrol stratejileri incelenmistir. Optimizasyondaki genellestirilmis atama ve ¢ok
kaynakli genellestirilmis atama problemleri tartisilmis ve bu problemlerin farki verilmistir. Daha sonra yardim
paketleri dagitim problemi, ¢ok kaynakli genellestirilmis atama problemi olarak tanimlanmigtir. Karinca Kolonisi
Optimizasyon metodunun temelleri tanitilmistir ve bu optimizasyon metodu, dogal afetlerde yardim paketlerinin
dagitim1 problemini ¢ézmek icin Onerilmistir. Ayrica hedef paylasiminda hedef atama sirasinin 6nemi drnek bir
Senaryoda gosterilmistir.

Anahtar Kelimeler: Genellestirilmis atama problemi, Insansiz hava araci, Karinca kolonisi optimizasyonu, Ag
merkezli, Otonom sistem, Siirii zekasi.
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Duygu Analizi ve Topluluk Ogrenmesi Yaklasimlart ile Kullanici Yorumlarinin Analizi
Adham Jolost Jolosi Zada®", Ahmet Albayrak®
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®Diizce Universitesi, Bilgisayar Miihendisligi Boliimii, Mithendislik Fakiiltesi, Diizce/Tiirkiye.
“Sorumlu Yazar: adhmjo024@gmail.com

OZET

Bu c¢alismada dogal dil isleme yaklasimlarindan olan duygu analizi teknikleri kullanilarak ¢evrimigi aligveris
platformlarinda iiriin satin almig kullanicilarin yaptiklar: yorumlar analiz edilmistir. Tiirkiye’de yillardir cevrimici
aligveris platformu olarak bilinen bir platformdan alinan kullanici yorumlar {izerinde duygu analizi yapilmustir.
Ik olarak belirli bir kategoride 2237 yorum toplanmustir. Yorumlar iizerinde temel dogal dil isleme teknikleri
isletilmis ve veriler temizlenmis, analiz edilecek hale getirilmistir. Ardindan veri seti izerinde duygu analizi ile
kullanicilarin vermis olduklari puanlar karsilastirilmigtir. Kullanict yorumlari siniflandirilirken topluluk grenme
tekniklerinden Random forest ve AdaBoost yaklasimlart denenmistir. Calisma sonucunda kullanici yorumlarinin
verilen puan ile tutarli olmadigmi gorilmiistiir. Bu nedenle ¢evrimi¢i aligveris platformlariin kullanici
yorumlarini toplarken daha iyi toplamasi ve yorumlarin gegerlilikleri iizerine sistem gelistirmeleri gerektigi
sonucuna varilmistir.

Anahtar Kelimeler: Duygu Analizi, Topluluk Ogrenmesi, Random Forest Regresyon, AdaBoost Regresyon.

53



LN 4™ International Engineering Research Symposium

47

y :—;'
Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Optimization of nutrients removal from real turkey slaughterhouse wastewater by
heterogeneous photocatalysis process
Gamze Dogdu®”, Nazmiye Ebru Sen®

2Bolu Abant Izzet Baysal University Department of Environmental Engineering, Faculty of Engineering, BAIBU, Bolu/Turkey.
“Corresponding Author: gamzedogdu@ibu.edu.tr

ABSTRACT

Poultry slaughterhouse wastewater (PSW) has extensive generation and contains huge amount of organic nutrients
(N and P) and organic matters that are the absolute reason to urgent need alternative and innovative treatment
technologies. The fundamental aim of the present study was to optimizing the heterogenous photocatalysis (HPC)
process and examining the interactive impacts of experimental factors, for instance, catalyst concentration, pH,
H,0O; concentration, lamp and catalyst type. To this end, turkey slaughterhouse wastewater (TSW) was chosen as
the target treated optimized by RSM. Taguchi experimental design was applied using Lis orthogonal array with 3
independents with 4 levels and two independents with 2 levels to optimize NH4-N and PO4-P removal performance.
According to ANOVA results, pH had the most important effects on NH4-N and POs-P removals from wastewater.
Optimum conditions were determined as: 3 g/L of ZnO, pH 5, 5 mmol/L of H,O; concentration under UVC
irradiation for NH4-N removal while 2 g/L of ZnO, pH 5 under UV A irradiation for PO4-P removal. According to
the confirmation experiments conducted under the optimum conditions, experimental and predicted removal
efficiencies were obtained as 18% and 13% for NH4-N and 67% and 55% for PO4-P, respectively.

Keywords: Heterogeneous photocatalysis, Industrial wastewater treatment, Nutrient removal, Poultry
slaughterhouse wastewater, Taguchi method.

54


mailto:gamzedogdu@ibu.edu.tr

LN 4™ International Engineering Research Symposium

47

y :—;'
Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Sedimentary Characteristics of the Yukaribanazi Formation (Lutetian) Around Yesilyurt
(Malatya, Turkey)
Ali Miijdat Ozkan®"

2Konya Technical University Department of Geological Engineering, Faculty of Engineering and Natural Sciences, Konya/Turkey.
“Corresponding Author: amozkan@ktun.edu.tr

ABSTRACT

The aim of this study is to determine the sedimentary features of the Yukaribanazi Formation (Lutetian) existing
at the surroundings of Yesilyurt Town lying at the southwest of Malatya City. The Yukaribanazi Formation,
locating East Taurus consists of conglomerate interbedded sandstone-shale alternation. The unit starts with gray
colored conglomerates around Konak and Giindiizbey, passes upwards into gray-green colored sandstone-shale
alternation and includes olistolites derived from Malatya Metamorphics. In the sandstones of the Yukaribanazi
Formation, flute-cast structures, scour-filling traces, parallel lamination and normal grading were observed as
sedimentary structure. Wash samples were taken from the shales and abundant planktic foraminifers were found
at some levels. These are Globigerina senni, Pseudohastigerina micra, Acarinina bulbrooki, Truncorotaloides
topilensis, Globigerinatheka index index, Globorotalia sp., Rotaliidae. Additionally, in the sandstones were
identified such as Gyroidinella magna, Nummulites cf. millecaput, Assilina cf. aspera, Assilina cf. exponens,
Textularia sp., Orbitolites sp., Alveolina sp., Asterigerina sp., Lockhartia sp., Rotalia sp., Planorbulina sp.,
Linderina sp., Gypsina sp., Sphaerogypsina sp., Fabiania sp., Discocyclina sp., Asterocyclina sp. The
Yukaribanazi Formation was deposited in a deep marine environment.

Keywords: Yukaribanazi, Sandstone, Shale, Foraminifera, Lutetian.
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Mekanik ve kimyasal yiizey islemlerinin ¢elik-kaucuk baglantilarinda yapisma
mukavemetine etkileri

Fikret Sonmez®", Cem Giinsoyb, Egemen Avcu
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*Sorumlu Yazar: sonmezfikret@gmail.com

b,cd

OZET

Celik-kauguk baglantilarinda malzemelerin yapisma yiizeyine uygulanan mekanik ve kimyasal ylizey hazirlama
islemlerinin, baglantinin yapigsma dayanimi iizerinde etkin rol oynadigt bilinmektedir. Ancak literatiirde farkli
kimyasal ve mekanik yiizey islemleri ile bu islemlerin farkl1 kombinasyonlarinin yapisma dayanimi iizerindeki
etkinligi heniiz tam olarak tartigilmamistir. Bu ¢alismada farkli yiizey islemlerinin ¢elik-kauguk baglantilarinda
yapisma dayanimina etkilerinin anlagilmasi amaciyla EN10130 DCO1 gelik numune yiizeyine mekanik (kumlama
ve bilyali dovme) ve kimyasal (¢inko fosfat kaplama) yiizey islemleri uygulanmistir (alt1 deney grubu, n=30).
Mekanik yiizey islemlerinin yiizey piirtizliiliigiini arttirdig1, en yiiksek artisin kumlama isleminde oldugu (3 pm
ortalama yiizey piiriizliiliigii) ve artisin nedeninin kumlama ile yiizeyden malzeme uzaklagsmasi ve derin gatlaklar
olusmasi ile gerceklestigi yiizey morfoloji analizleri ile kalitatif olarak belirlenmistir. Mekanik/kimyasal yiizey
islemlerinin birlikte kullanildig1 deney gruplarinda en yiiksek yapisma mukavemeti 6,4 MPa olarak goriilmiistiir.
Ozellikle bilyali doviilen ve cinko fosfat kaplanan numunelerin yapisma mukavemeti, bilyali ddvme sonrasi
gelisen yiizey 6zellikleri nedeniyle diger deney gruplarina kiyasla daha yiiksek degerlere sahiptir. Sonug olarak,
bilyali ddvme isleminin kolay uygulanabilirligi ve metal alagimlarinin yiizey ve mekanik 6zelliklerine olan pozitif
etkileri de gbz Oniinde bulunduruldugunda, bu islemin ¢elik-kauguk baglantilarinin yapisma mukavemetini
gelistirmeye yonelik yenilik¢i bir yaklagim oldugu sonucuna varilmistir.

Anahtar kelimeler: Bilyali dovme, Kauguk metal yapistirma, Kumlama, Yapisma mukavemeti, Yiizey iglemleri.
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Covid-19 Pandemisinin Tiirk Toplumu Uzerindeki Etkisinin Saghk Otoritesi Paylasimlart
ile Analiz Edilmesi

Yunus Emre Palavar?, Onur Yiiksel®, Ahmet Albayrak®”

aDiizce Universitesi, Siber Giivenlik ABD, Diizce/Tiirkiye.
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°Diizce Universitesi, Miihendislik Fakiiltesi ,Bilgisayar Mithendisligi Béliimii, Diizce/Tiirkiye
“Sorumlu Yazar: ahmetalbayrak@duzce.edu.tr

OZET

Covid-19 pandemisi 2019 yilinda Cin’in Vuhan sehrinde ortaya ¢ikmis ve ¢iktig1 giinden bugiine halen aktifligini
siirdirmektedir. Gerek diinyada gerek iilkemizde bu siireg ile ilgili gesitli tedbirler alinmis, diizenlemeler
yapilmistir. Pandemi siirecinde pandeminin aktif durumu, tedbirler ve diizenlemeler hakkinda halki bilgilendirmek
icin gesitli yayin organlari ve sosyal medya platformlar: lizerinden agiklamalarda bulunulmustur. Bu yapilan
paylasimlarla salginin bu siiregte kontrolii ve denetimi saglanmustir. Bu ¢alismada, T.C. Saglik Bakani’nin Twitter
hesabi1 tarafindan gonderilmis tweetler ve bu tweetlere gonderilen yanitlar iizerinden Tiirk toplumunun, tim
diinyay1 etkisi altina alan Covid-19 pandemisine tepkileri incelenmistir. Uzerinde calisilmus veriler, Twitter
iizerinden ayristirma yontemiyle toplanmis ve kullanima uygun olacak sekilde budama temizleme, ¢evirme ve
doniistiirme iglemleri yapilmistir. Cikt izerinden hem T.C. Saglik Bakani’nin hem de Tiirk toplumunun pandemi
sirasinda en ¢ok kullandigt kelimeler tespit edilmis ve kelime bulutu yontemi ile gorsellestirilmistir. Elde edilen
tweetler iizerindeki ciimleler tespit edilmis ve NLTK araci kullanilmak suretiyle duygu analizi yapilmistir.
Nihayetinde konu tespiti yapilarak pandemi siirecinde, Tiirk toplumunun hangi konular tizerinde nasil tepki verdigi
tespit edilmistir.

Anahtar Kelimeler: Covid-19, Dogal dil isleme, Duygu analizi, Kelime bulutu, Konu modelleme.
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Investigation of progressive collapse behavior of RC buildings designed according to recent
updates of Turkish Seismic Code
Aydin Demir®”

2Department of Civil Engineering, Faculty of Engineering, Sakarya University, Sakarya/Turkey.
“Corresponding Author: aydindemir@sakarya.edu.tr

ABSTRACT

In the study, the progressive collapse behavior of reinforced concrete framed buildings designed according to
recent updates of the Turkish Seismic Code (TSC) was investigated numerically. For this purpose, a building was
designed according to updates of TSC in 2007 and 2019. The occupancy class of the building was selected as
Government Buildings. Later, a nonlinear dynamic analysis method for the alternate path direct design approach
of GSA-2016 and UFC 4-023-03 was implemented to evaluate the progressive collapse resistance of the buildings.
Three independent column removal scenarios were employed for the analyses. Consequently, it was observed that
the inner column removal scenario resulted in the worst case and led to a local collapse of the buildings. The
buildings designed according to TSC-2019 are more robust than the previous TSC-2007 update against progressive
collapse.

Keywords: Progressive collapse, Nonlinear dynamic analysis, Reinforced concrete, Turkish seismic code.

58


mailto:aydindemir@sakarya.edu.tr

LN 4™ International Engineering Research Symposium

47

y :—;'
Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

32CRMOV12-10 Celiginin Elektro Erozyon Tezgdhinda Delme Performansinin
Incelenmesi
Gokhan Bedir®™ Engin Nas®

b aMakine Miihendisligi Anabilim Dal1, Fen Bilimleri Enstitiisii, Diizce Universitesi, Diizce, Tiirkiye
Makine ve Metal Teknolojileri Béliimii, Dr. Engin PAK Cumayeri MYO, Diizce Universitesi, Diizce, Tiirkiye

*Sorumlu Yazar: gokhanbedir81@gmail.com

OZET

Bu calismada, 32CrMoV12-10 celiginin elektro erozyon isleme yontemi kullanilarak farkli isleme
parametrelerinde talas kaldirma islemi gergeklestirilmistir. Calismanin deney tasarimi Taguchi Lo dizilimi
kullanilarak olusturulmus ve deneylerde ii¢ farkli elektrot malzeme ii¢ farkli bosalim akimi (10, 20, 30 A) ve ii¢
farkli vurum siiresi (200, 400, 600 ps) sabit talas derinligi (1 mm) ve sabit bekleme siiresi (50 ps) parametreleri
kullanilmistir. Gergeklestirilen deneyler sonrasin da elektrot malzemelerinin malzeme yiizeyinde olusturdugu
delik ¢aplarinin dlglimleri yapilmis ve elde edilen sonuglar deneysel ve istatiksel olarak incelenmistir. Yapilan
¢aligmanin sonucunda en diisiik delik ¢ap olusumu tiim elektrot malzemeleri ile ger¢eklesen deneylerde 200 ps ve
10 amper akimda, en biiyiik delik ¢apinin ise yine ayni sekilde tiim elektrot malzemelerinde 600 pus ve 30 amper
akimda olustugu belirlenmistir. Elektrot malzemeleri igerisinde en kiigiik delik capinin bakir malzemede
12,2101mm ve en biiyiik delik capinin grafit malzemede 12,6551 mm olarak olusmustur. Istatiksel olarak sinyal
giiriiltii oranlari incelendiginde delik ¢apinin en ideal dl¢lide olusmasi i¢in optimum isleme parametresinin elektrot
malzemesi i¢in bakir, amper degeri icin 10 A ve vurum siiresi i¢in ise 200 ps olarak belirlenmistir. Anova varyans
analizleri incelendiginde isleme parametrelerinde en etkili parametrenin %69.72 ile vurum siiresi olarak tespit
edilmistir.

Anahtar Kelimeler: Elektro Erozyon Isleme, Delik Capi, Taguchi Metot.

59


mailto:gokhanbedir81@gmail.com

. 4™ International Engineering Research Symposium

Wﬁ INERS’22

March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Observable responses of micro-cantilever array to dynamic acoustic forces at higher mode
in the broadband frequency window

Cagri Yilmaz**, Ramazan Sahin®, Eyup Sabri Topal?

2Akdeniz University Department of Mechanical Engineering, Faculty of Engineering, Akdeniz University, Antalya/Turkey.
°Akdeniz University Department of Physics, Faculty of Science, Akdeniz University, Antalya/Turkey.
“Corresponding Author: cagrivilmaz@akdeniz.edu.tr

ABSTRACT

We develop a theoretical framework describing numerical approach to explore dynamic acoustic force sensitivity
using micro-cantilever array in monomodal and bimodal operations. The excitation force at second eigenmode
frequency is supplied to the micro-cantilevers in monomodal operation. Since we focus on measurement sensitivity
of acoustic forces at higher frequencies, deflections of micro-cantilevers at higher mode, second flexural mode,
are obtained. In bimodal operations, external driving forces at the first and second eigenmode frequencies are
applied simultaneously for actuation of micro-cantilevers in array. Depending on acoustic force strength,
application of driving force at higher eigenmode frequency in bimodal excitation scheme increases the phase
sensitivity in measurement of acoustic forces within a particular frequency scope. For both excitation schemes,
oscillation observables such as amplitude and phase shift are determined with respect to acoustic force frequencies
for diverse acoustic force strengths. Simulation results suggest that wider high-sensitivity frequency band could
be acquired, utilizing resonantly excited micro-cantilever array. For our case, we obtain the high-sensitivity
frequency band of around 200-270 kHz and 440-570 kHz for the acoustic force strengths in the range of 126 -
1138.5 pN.

Keywords: Amplitude responses, Bimodal operation, Dynamic acoustic force measurement, Micro-cantilever
array, Phase shift sensitivity.
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Adsorption of Methylene Blue on Metal Nanoparticles
Giil¢in Demirel Bayik " Busenur Baykal®

@Zonguldak Bulent Ecevit University Department of Environmental Engineering, Faculty of Engineering, Zonguldak Bulent Ecevit
University, Zonguldak/Turkey.
®Zonguldak Bulent Ecevit University Department of Environmental Engineering, Faculty of Engineering, Zonguldak Bulent Ecevit
University, Zonguldak/Turkey.
“Corresponding Author: gulcin.demirel@beun.edu.tr

ABSTRACT

Green synthesis, a biological method that is preferred for synthesizing nanoparticles (NP) is environmentally
friendly, inexpensive and easily applicable. In this study, the green synthesis of silver nanoparticles (AgNPs) with
collard (Brassica oleracea var. acephala), hazelnut (Corylus avellana var. avellana) and green tea (Camellia
sinensis L) leaf extracts were studied. The removal Methylene blue (MB), a harmful textile dye, of silver
nanoparticles obtained with different plant extract and AgNO3 concentrations were determined. Methylene Blue
removal was carried out in 50 mL batch reactors for 24 hours. Removal efficiency of silver nanoparticles that is
obtained by reaction of collard, hazelnut and green tea with 5mM AgNQOs3; concentration were 92.85%, 99.12% and
88.23%, respectively. According the result, the obtained nanoparticles have sufficient methylene blue degradation.
The Kinetics of this experiment was studied. The kinetic model most depictive of the adsorption data was the
pseudo second order kinetic model for each NP type.

Keywords: Adsorption, Green Synthesis, Methylene Blue, Nanotechnology, Silver Nanoparticles.
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Investigation of the Effect of Metakaolin Substitution on Physicomechanical Properties of
Fly Ash-Based Geopolymer Mortars

Gokhan Gorhan®”, Gokhan Kiirklii®

2Afyon Kocatepe University, Department of Civil Engineering, Faculty of Engineering, Afyonkarahisar/Turkey.
“Corresponding Author: ggorhan@aku.edu.tr

ABSTRACT

In this study, geopolymer mortar samples were prepared with metakaolin (MK) substitution in fly ash-based
geopolymer mortar. A vibration table was used in the production of the geopolymer mortars, and the samples were
shaped to 4 x 4 x 16 cm prismatic size. The samples were placed in a laboratory-type oven and subjected to thermal
curing processes at different temperatures and times. After curing, the samples were kept in an open laboratory
environment for seven days until the related tests. In conclusion, it was determined that NaOH molarity did not
significantly affect the physical properties but significantly affected the mechanical properties. It was also observed
that the strength values increased with an increase in MK replacement and curing temperatures. The mechanical
properties of the samples are increased by decreasing the porosity of the samples with the MK substitution ratio.
At the same time, the results also show that relatively high curing temperatures and extended periods of curing
times are unnecessary for this type of production.

Keywords: Fly ash, metakaolin, geopolymer, mortar, physicomechanical.
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Investigation of the Effects of Deep Cryogenic Treatment on the Structural and Mechanic
Properties of Polyoxymethylene Copolymer (POM-C) Materials

Aliriza Altinsoy®”, Yusuf Arslan®

2 Duzce University, Department of Machine and Metal Technologies, Duzce Vocational School, Duzce / Turkey
°Duzce University, Department of Machine and Metal Technologies, Duzce Vocational School, Duzce / Turkey
“Corresponding Author: alirizaaltinsoy@duzce.edu.tr

ABSTRACT

Due to its thermal resistance and mechanical properties, polyoxymethylene is used as an engineering material in
many fields such as aircraft, aviation and automotive industries in today. In the literature, it has been observed that
studies on the effects of cryogenic treatment on the mechanical and structural properties of polyoxymethylene
material are insufficient. In this study, it is aimed to investigate the effects on the mechanical and structural
properties of polyoxymethylene copolymer (POM-C) materials, which are used in many different industrial
applications, by applying cryogenic treatment. For this purpose, deep cryogenic treatment was applied to the
prepared samples at -175°C for 6, 12, 18 and 24 hours, and then tensile, abrasion, impact and hardness tests were
applied to the samples that were kept at room temperature. In order to understand the changes in micro and crystal
structures, XRD, SEM and FTIR analyzes were performed and based on these analyzes, the differences in the
structure of the POM-C material were compared. It was observed that there was no improvment in the tensile
strength of the deep cryogenically treated samples, but an increase in hardness and impact strength was detected.
In the XRD results, it was determined that the crystal orientation increased and a more regular structure was formed
in the treated polymer materials, therefore, it had a positive effect on wear and impact resistance. It was also
observed that the coefficients of friction and mass losses of all samples that were subjected to deep cryogenic
treatment were reduced.

Keywords: Cryogenic, Impact Strength, Polymer, Polyoxymethylene Copolymer, Wear.

63


mailto:alirizaaltinsoy@duzce.edu.tr

. 4" International Engineering Research Symposium

Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye

www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

A Novel Comparative Model Proposal for Hospital Pneumatic Systems
Biisra Takgil®",Resul KaraP

2bDuyzce University Department of Computer Engineering, Faculty of Engineering, Duzce University, Duzce/Turkey.
“Corresponding Author: busratakgil@duzce.edu.tr

ABSTRACT

Hospital pneumatic systems are of great importance in terms of efficient use of resources and early diagnosis of
diseases. In existing pneumatic systems, each sample is transported at a constant and specific speed/pressure. This
study aims to provide pressure/speed control according to the type of material being transported, to prevent
deterioration during transportation, and to make a positive contribution to system users. In this study, we have
proposed a new control model for hospital pneumatic systems. This hospital pneumatic system was modeled using
fuzzy logic, adaptive neural network-based fuzzy inference system (ANFIS), and artificial neural network (ANN)
methods. The parameters affecting the performance of the system were determined by experimental trials carried
out. Fuzzy logic, ANFIS, and ANN models were compared using the regression coefficient (R%), Mean Absolute
Deviation (MAD), and Root Mean Square Error (RMSE) metrics to determine the most suitable modeling method
for the system. According to the results, the system modeled with ANNs gave the most appropriate values for
pressure output R? (0.9714), MAD (0.031816), and RMSE (0.047583). As a result of this study, transportation at
the pressure value (speed) appropriate for the sample being transported will increase the system's energy efficiency.

Keywords: Artificial Intelligence, Pneumatic Systems, Computer Predictive Models, Fuzzy Logic, Pneumatic
Control.
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A Nature-Inspired Optimal Design for a Ventilated Brake Disc
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ABSTRACT

Brake discs are critical automobile components that provide the braking effect and ultimately, ensure the safety of
passengers. Because of intermittent braking operations, brake discs are subjected to fluctuating loads and are
provided with ventilation to facilitate cooling. The present study utilized a combination of response surface
methodology (RSM) parametric analysis, finite element analysis (FEA), statistical analysis, predictive modeling,
and design optimization. Based on the RSM design of experimental runs, ventilated brake discs were modeled in
accordance with 5 design parameters: thickness of inboard plate, thickness of outboard plate, height of vane,
effective offset, and hole radius of center. Using FEA, the brake discs were simulated under actual braking
conditions for fatigue life cycles. Thirty-two (32) trials were carried out. The obtained results were interpreted
using analysis of variance (ANOV A) and a predictive methodl was established. Parametric analysis was performed
using RSM and contour plots to predict the optimal parameter settings. In addition, two nature-inspired
optimization techniques, the genetic algorithm (GA) and particle swarm optimization (PSO), were implemented
and the optimum design parameter settings were determined for maximum fatigue life. The GA and PSO produced
7.67% better results than the parametric analysis, clearly demonstrating that the proposed design techniques
exhibited significant performance improvement compared to widely used classical techniques.

Keywords: Finite element analysis, genetic algorithm, particle swarm optimization, response surface
methodology, Ventilated brake disc.
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Kardan Mili Birim Parc¢alarinin Celik Malzeme Yerine Aliiminyum Malzemeden
Uretilmesine Yonelik bir Tasarim Calismast
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OZET

Kardan milleri motorlu tagitlarda, motor veya sanzimandan aldigi torku ve donme hareketini, diferansiyel veya
ihtiyag duyan baska bir ekipmana ileten aktarma organlaridir. Kardan mili tasariminda hafifletme beklentileri,
otomotiv sektoriinde her gecen giin artan hafifletme beklentileri dogrultusunda artmaktadir. Bu g¢alisma ile
ozellikle pick-up ve hafif ticari araglarda kullanilan, yiik tasima kapasitesine gore SAE 1310 olarak serisi
tanimlanan kardan mili birim pargalarindan catalli flans ve tiip c¢atal parcalarmin hafifletilmesi amaglanmstir.
Parcalar1 hafifletmek amaciyla c¢elik malzeme yerine aliiminyum malzeme kullanilacaktir. Pargalar istenen
mekanik 6zellikleri saglamak icin sicak dovme iiretim yontemi ile 6061 malzeme ile iiretilerek T6 1s1l isleme tabi
tutulacaktir. Malzeme tayininin ardindan malzeme mekanik 6zelliklerine gore tasarim ve sonlu elemanlar analiz
faaliyetleri yiiriitilmiigtiir. Sonlu elemanlar modeli gercek durumu en iyi yansitan ve literatiirde testlerle
dogrulanmig bir metoda uygun olarak kurulmustur. Montaj simiilasyonlar1 ve sonlu elemanlar analizleriyle
dogrulama c¢alismalar1 tamamlanarak tasarimlar dondurulmustur. Calisma sonunda ¢atalli flang ve tiip catal
pargalarinin ¢elik malzeme yerine aliiminyum malzemeden tasarlanmasi ile %50’den fazla agirlik azaltma imkani
olusturulmustur.

Anahtar kelimeler: Aluminyum kardan mili, Agirlik azaltma, Kardan mili, Sonlu elemanlar yontemi.
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E Sinifi Yiikselticili bir Kablosuz Gii¢ Nakli Sisteminde Yiiksek Verimli Bobinlerin
Belirlenebilmesi icin bir Yaklasim
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OZET

Bu calisma kapsaminda, doner bir makine elemani iizerine elektrik enerjisinin aktarimi i¢in kullanilan e-sinifi
yiikselticili bir indiiktif gii¢ nakli sisteminde, en yiiksek verimli bobin setinin belirlenebilmesi i¢in gelistirilmis bir
yaklasgim anlatilmstir. Ik olarak e-sinifi yiikselticilerin ve kablosuz gii¢ aktariminin temelleri agiklanmistir.
Indiiktif gii¢ naklinde sistem verimine etki eden frekans, indiiktans, bobin cap1 ve sarim sayis1 gibi faktorler
belirlenerek agiklanmistir. Gii¢ nakli verimine etki eden bobin capr ve sarim sayist degiskenleriyle farkli
kombinasyonlar kurularak 1-5 MHz frekans araliginda testler yapilmis ve degiskenlerin sistem verimiyle olan
iligkisi ortaya koyulmustur. Geometrik kisitlar sebebiyle kullanilamayan verimli bobin setleri i¢in yeni test
iterasyonlar1 olusturulmus, primer ve sekonder taraf bobinleri arasinda ¢ap ve sarim sayist esitsizligi kullanilarak
yiiksek verimler tespit edilmistir. Biiyiik ¢ap ve diisiik sarim sayisindaki primer bobin ile kiiciik cap ve yiiksek
sarim sayisindaki sekonder bobin arasinda kurulan lineer iliskiyle %30,5 kablosuz gii¢ nakli verimi elde edilmistir.
Primer ve sekonder bobinlerin indiiktans degerleri, sistem verimiyle iliskilendirilmistir.

Anahtar kelimeler: E-sinifi yiikselticiler, Indiiktif gii¢ nakli, Kablosuz gii¢ nakli.
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Borulu Tip Radyant Isiticilarda Farkl Isil Giiclerin Yanma Performansina ve Ortam
Sicakligina Etkisinin Niimerik Incelenmesi
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aSamsun Universitesi, Makina Miithendisligi Boliimii, Miihendislik Fakiiltesi, Samsun/Tiirkiye.
® Ondokuz Mayis Universitesi, Makina Miihendisligi Béliimii, Miihendislik Fakiiltesi, Samsun/Tiirkiye.
*Sorumlu Yazar: bilal.sungur@samsun.edu.tr

OZET

Radyasyonla 1sitma sistemlerinde yiiksek yogunluklu ve diisiik yogunluklu isiticilar olmak iizere iki temel sinif
mevcuttur. Alevin digaridan goriildiigii 1siticilar yliksek yogunluklu, alevin disaridan goriilmedigi isiticilar ise
diisiik yogunluklu isiticilar olarak adlandirilmaktadir. Diisiik yogunluklu siticilar, yiiksek yogunluklu isiticilara
kiyasla daha biiylik ylizey alanlarina sahiptir. Bu durum, diisiik yogunluklu isiticilarin enerjisini daha genis bir
bolgeye yaymasini saglamaktadir. Bu ¢aligmada, oda igerisine yerlestirilmis U tipi radyant borunun 1sil gii¢
degerleri degistirilerek boru icerisindeki yanma ve dis ortamda meydana gelen degisimler niimerik olarak
incelenmistir. Isil gii¢ degerleri olarak 11 kW, 22 kW ve 33 kW degerleri ayr1 ayr1 arastirilmistir ve bu degisimlerin
radyant 1sitict duvar sicakligina, radyant 1sitic1 igerisindeki sicaklik dagilimina ve ortamdaki sicaklik dagilimimna
etkisi arastirilmistir. Hesaplamali Akigkanlar Dinamigi (HAD) programi olarak Fluent paket programi
kullanilmistir. Hesaplamalar {i¢ boyutlu olarak gergeklestirilmistir. Tiirbiilansin modellenmesinde Standart k-¢
model, yanmanin modellenmesinde Eddy dissipation model ve radyasyonun modellenmesinde P1 model
kullanilmistir. Sonuglar degerlendirildiginde her ii¢ 1s1l giigte de oda zemininden itibaren artan yiikseklikle birlikte
sicaklik degerleri yiikselmistir. Isil giiciin 33 kW oldugu durumda oda sicakliklari, boru yiizeyindeki sicakliklar
ve boru igerisindeki alev boyu diger iki 1s1l giigten daha yiiksek oldugu goriilmiistir.

Anahtar kelimeler: Is: transferi, Isil gii¢, Niimerik modelleme, Radyant isitma, Yanma.
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Cok Kriterli Karar Verme Yontemleriyle Itfaiye Istasyonu Yer Secimi Analizi: Diizce
Uygulamas

Beyza Kili¢®", Irem Diizdar Argun®

Diizce Universitesi, Endiistri Miihendisligi Boliimii, Miihendislik Fakiiltesi, Diizce/Tiirkiye.
® Diizce Universitesi, Endiistri Miihendisligi Boliimii, Miihendislik Fakiiltesi, Diizce/Tiirkiye.
“Sorumlu Yazar: beyzakkilic@outlook.com

OZET

Orman yogun bdlgeler, sanayi yogun bolgeler, niifus yogun bolgeler, deprem riski tasiyan bolgeler ya da
tarihi/ahsap binalarin yogun oldugu bolgeler gibi riskli yerlerdeki geri doniilemez olaylarin dnlenmesi veya
erkenden miidahale edilmesi i¢in zorlukla karsilagmadan ulagim saglanabilecek bir itfaiye istasyonu/amirliginin
varlig1 hayati 6nem tagimaktadir. Bu tiir bliylik yapilarda, kurulum masraflarinin biiyiik biitcelerde olmasi ve
tesislerin tagimamazlik 6zelligi, en iyi yer se¢imi kararini zorunlu hale getirmektedir. Bu projede, en iyi alternatifi
secmek i¢in li¢ adet ¢ok kriterli karar verme yontemi kullanilarak hibrit bir ¢alisma yapilmistir. Yontemlerin ilki
olan AHP yonteminde kriterler ve alternatifler belirlenip alaninda uzman kisilerin goriislerine bagvurularak kriter
agirliklart hesaplanmustir. Secilen alt kriterler; bolgenin yangin gegmisi, bdlgenin niifus dagilimi, var olan itfaiye
istasyonuna uzaklik, hastane/saglik merkezine uzaklik ve arsa maliyetidir. Segilen alternatifler; Cumayeri,
Golyaka, Glimiisova ve Yigilca’dir. AHP yonteminde belirlenen kriter agirliklart kullanilarak TOPSIS ve VIKOR
yontemleriyle alternatifler arasinda siralama yapilmigtir. Karigik algoritmalar igermeyen analiz siirecine sahip
TOPSIS yontemi, yer se¢imi analizlerinde de etkili oldugu i¢in tercih edilmistir. Yontemde en iyi ¢dziime en az
uzaklik, en kotii ¢oziime ise en fazla uzakligi bulunan karar alternatifinin belirlenmesi amaglanmaktadir. Yapilan
hesaplamalar sonucunda ilgelerin siralanmasi; Cumayeri, Gélyaka, Giimiisova, Y18ilca seklinde olmustur. VIKOR
yontemiyse, en iyi ¢dziime en yakin ¢dziimii ifade eden bir tekniktir. iki siralama yonteminde de Cumayeri ilgesi
farkla ilk sirada gelmistir.

Anahtar Kelimeler: Analitik Hiyerarsi Siireci (AHP), Cok Kriterli Karar Verme (CKKV), Kurulus Yeri Se¢imi,
TOPSIS, VIKOR.

69



LN 4™ International Engineering Research Symposium

47

y :—;'
Wﬂ INERS’22
March 04-06, 2022, Diizce, Tirkiye
www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Evrigsimsel Sinir Ag1, Destek Vektor Makineleri ve Rastgele Orman Kullanarak Yiiz
Maskesi Algilama

Mohammed Al-Abbasi®”, Yasar Becerikli?

*Bilgisayar Miihendisligi Béliimii, Kocaeli Universitesi, Kocaeli, Tiirkiye.
"Sorumlu Yazar: mohammedsafaa58@gmail.com, ybecerikli@kocaeli.edu.tr

OZET

Diinya Saglik Orgiitii, Covid-19'un yeni salgim nedeniyle diinyanin su anda yasadigi kosullar 1s181nda, Covid-
19'un yayilmasini azaltmak i¢in sosyal mesafeyi, yliz maskelerini takmayi ve yiize dokunmaktan kaginmayi tavsiye
ediyor. ve Yiiz maskesi takmanin son donemde biiyiik dnem gosterdigi, Bu kapsamda yiiz tanima sistemlerinin
maskeyi takan veya maskeyi tamamen takmayabilecek kisilerin tespitini dogrulamasi bekleniyor. Covid-19'un
bulagmasini dnlemeye yardimci olmak icin bir bilgisayarli goriis sistemi tizerinde ¢alistik. Sistem bir yiiz maskesi
algilar ve maskeyi dogru takmayan veya maskeyi tam veya maskesiz takmayan yiizlerden maske takan yiiz taninir.
Internetten veri seti tarafindan test edilen modeller, kamu kullanimina agik veri seti, bu veri seti iizerinde de birkag
aragtirmaci tarafindan ¢alisildi. ve sonug yiiksek dogrulukta ve ¢ok az sayida yanlig goriintii tahminiydi. Modeller
farkli yontemlerle egitilmig, CNN ayr1 ayr1 egitilmis ve sonuglar %96.19 dogrulukla kaydedilmistir, ardindan CNN
i¢in cikarilan 6znitelikler igin siniflandirici olarak SVM kullanilmis ve sonuglar 96.11 dogrulukta bulunmustur.
Random Forest ayrica CNN i¢in bir siniflandirici olarak ve sonuglarin %96.28 dogrulugu. Son olarak, veri seti
iizerinde SVM ve Random Forest'in her biri igin ayr1 ayr1 egitim yapildi ve SVM igin sonuglar %91.21 ve Random
Forest %88.75 idi.

Anahtar Kelimeler: Yiiz Maskesi, Evrigimli Sinir Ag1, Destek Vektor Makinesi, Rastgele Orman.
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Uplink Application Circuit for Satellite Communications
Mehmet Duman®”

aDepartment of Electrical and Electronics Engineering, Faculty of Engineering, Duzce University, Duzce/Turkey.
“Corresponding Author: mehmetduman@duzce.edu.tr

ABSTRACT

Amplifiers are of great importance for linear, efficient and stable satellite communication. It is necessary to design
circuits at different frequencies according to the uplink and downlink applications used in this type of
communication. Filtering unnecessary frequencies with a band pass filter circuit (BPF), amplifying low signals
with a low noise amplifier (LNA), and increasing the power to be transmitted with a power amplifier (PA) are also
among the tasks that need to be done. In this study, a design that is valid for uplink services and can be used in
satellite communication has been made. BPFs, LNA and PA are used together in the produced circuit. Chips
produced by Hittite company were used for LNA and PA. With the PA, the gain from 26 dB has been increased
to about 48 dB. The studies were carried out on the AWR tool, between 8-20 GHz, especially in the Ku band.

Keywords: Filtering, Low noise amplifier, Power amplifier, Uplink satellite communication.
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Sismik Izolatorlii Yaplarin Tasarimina Etki Eden Faktorleri Incelenmesi

Esra Alasaf®”, Hakan Oztiirk?

Sakarya Universitesi, Insaat Miihendisligi Boliimii, Miihendislik Fakiiltesi, Sakarya/Tiirkiye
“Sorumlu Yazar: esra.jazmati@ogr.sakarya.edu.tr

OZET

Bu ¢aligmada, yalitim sisteminin tasarim1 TBDY(2018)’de tanimlanan Etkin Deprem Yiikii Yontemi kullanilarak
gerceklestirilmigtir. TBDY(2018) kriterleri dikkate alinarak, 4 katli betonarme bir yapi altinda kursun ¢ekirdekli
kauguk izolatoriin tasarimi yapilmis olup karakteristik dayanim orani (Q/W) ile periyot (T) degisiminin sismik
izolator davranisa etkisinin belirlenmesi amaglanmistir. Bir sismik izolat6riin tasarimi farkli zemin sinifi, periyot
ve karakteristik dayanim orani parametreleri goz Oniine alinarak incelenmistir. Ayrica, depremsel olarak izole
edilmis yapilarda fay hattindan uzakligin deprem tepkisi iizerindeki etkisi incelenmis, bu amagla Sakarya'da biri
fay hattina yakin (Arifiye) digeri fay hattindan uzak (Karasu) olmak tizere iki lokasyon segilmistir. Sismik
izolasyon seviyesinde olusan yerdegistirme, kesme kuvveti ve ivme-yerdegistirme tepki spektrumlari belirlenmis
ve sismik izolatorlerin davranisina etki eden parametreler incelenmistir. Tasarimcilarin izolasyon sisteminin
tasarim parametrelerini hizli bir sekilde belirlemelerini saglamak icin degerli bir gorsel arag¢ saglayan taban kesme
orani-deplasman grafikleri elde edilmistir. Ayrica, taban kesme orani-deplasman metodolojisinin genel
kullaniminin, yalitim sistemlerinin hizli ve dogru 6n tasarimini biiyiik olgiide kolaylagtirdigi gosterilmistir.
Aragtirmada elde edilen bulgulara gore, fay hattindan uzakligin, zemin sinifinin, izolatdr periyot degerinin ve
karakteristik dayaniminin maksimum izolatdr deplasmani (MID) ve maksimum izolatdr kuvveti (MIF) degerini
onemli 6l¢giide etkiledigi sonucuna varilmistir.

Anahtar kelimeler: Sismik izolasyon, Kursun c¢ekirdekli kaucuk izolator, Taban kesme orani-deplasman
grafikleri.
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Design and development a novel solar cooker using PCM as thermal storage

Ceren Buse Bilgi?, Hayrettin Toylan®"

#Kirklareli University Department of Energy Systems Engineering, Faculty of Technology, Kirklareli University, Kirklareli/Turkey.
#Kirklareli University Department of Mechatronics Engineering, Faculty of Technology, Kirklareli University, Kirklareli/Turkey.
" Corresponding Author: hayrettintoylan@klu.edu.tr

ABSTRACT

The construction and performance evaluation of a solar cooker (SC) based on an evacuated tube with a parabolic
reflector using phase change material (PCM) as thermal storage are presented. The SC has been aimed to reach
the cooking temperature with the heat transfer oil heated by the evacuated tube located at the focus of the parabolic
solar reflector. A phase change material is used in the compartment inside the oil tank in order for the system to
be minimally affected by variable weather conditions. In this study, petroviscol was used as heat transfer fluid
(HTF) and paraffin was used as phase change material (PCM). The results show that the highest efficiency rate of
the proposed design solar cookers was measured as 22.2%. It is aimed to save energy by using the system to be
developed in homes, workplaces and working areas where food is cooked, such as public institutions.

Keywords: Renewable energy, Solar cooker, Solar energy, Phase change material (PCM), Evacuated tube.
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Tam Sayith Dogrusal Programlama Kullanarak Bir Mikro Sebeke Sisteminin Optimum
Planlanmast

Emre Giiler®”, Mehmet Zeki Bilgin®

3KTO Karatay Universitesi, Enerji Yonetimi Béliimil, Iktisadi ve Idari Bilimler Fakiiltesi,Konya/Tiirkiye.
®Kocaeli Universitesi, Elektrik Mithendisligi Béliimii, Miihendislik Fakiiltesi, Kocaeli/Tiirkiye.
“SorumluYazar: emre.quler@karatay.edu.tr

OZET

Tam sayili dogrusal programlama, bir ¢ok alanda kullanilabilecegi gibi yenilenebilir enerji kaynaklarindan olusan
bir mikro sebeke sisteminin optimum planlanmasi igin de kullanilan bir yontemdir. Riizgar enerjisi, fotovoltaik,
yakit hiicresi ve batarya kaynaklari bir konutun yiikiinii karsilamak i¢in kullanilmigtir. Fotovoltaikten giiniin
tamaminda yararlanamama, riizgar enerjisinden giin i¢cinde degisken degerler elde edilmesi, bataryanin kapasitesi
gibi durumlar konutun elektrik ihtiyact i¢in kullanilacak enerji kaynaklarimin bir planlama dahilinde c¢aligmast
gerektigini gostermektedir. Enerji kaynaklarindan iiretilen enerjinin konutun ihtiyacindan fazla oldugu zamanlarda
batarya sarj edilmektedir. Enerji kaynaklarinin konutun yiik ihtiyacina yetersiz kaldigi durumlarda bataryadan
veya yakit pilinden enerji kullanilmaktadir. Calismada, bataryanin sarj durumu da takip edilmektedir.
Optimizasyon uygulamasi olarak GAMS programi kullanilmistir. Program, hangi enerji kaynaginin hangi zaman
diliminde kullanilacagini ve ortaya ¢ikan maliyeti bulmaktadir. Farkli senaryolarla gergeklestirilen uygulamada
hangi enerji kaynaginin daha fazla kullanilmasi gerektigi ve maliyetlere ulagilmistir. Uygulama sonucuna gore tam
sayili dogrusal programlama yontemi, en uygun maliyetli olacak sekilde enerji kaynaklarinin ¢aligsma zamanlarinin
optimum planlanmasinda etkili oldugu gériilmiistiir.

Anahtar Kelimeler: Tam Sayili Dogrusal Programlama, Mikro Sebeke, Optimizasyon, Yenilenebilir Enerji
Kaynaklar.
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Comparison of Different Compressor Technologies for Refrigerated Display Cabinet:
Experimental Study

Cemil Ocak?®, Meltem Kosan®", Siileyman Erten®, Fatma Nur Erdogmus®, Melis Oder®

2Gazi University Department of Electrical-Electronics Engineering, Faculty of Technology, Gazi University, Ankara/Turkey.
® Kahramanmaras Istiklal University Department of Energy Systems Engineering, Faculty of Engineering, Kahramanmaras Istiklal
University Kahramanmaras/Turkey.
¢Nurdil Refrigeration Inc. Ankara/Turkey.
“Corresponding Author: mltmkosan@gmail.com

ABSTRACT

Designing refrigerated display cabinet with a high coefficient of performance and low energy consumption have
a crucial role to maximize energy savings. Compressors have a leading position in refrigeration systems which use
mechanical vapor compression in terms of energy consumption. Proper selection and adaptation of compressors
will increase the efficiency of the refrigeration system and reduce energy consumption to a large extent. In this
study, an eco-friendly refrigerated display cabinet with variable speed compressor technology was designed in
order to analyze the effects of fixed and variable speed compressor technologies on coefficient of performance and
total energy consumption. Two identical refrigerated display cabinet which have different compressor technologies
have been tested in Class 3 (25 °C, Rh 60%) conditions in accordance with ISO 23953-2: 2015 standard.
Environmentally friendly R290 (Propane) is used as refrigerant in both systems. During the experiment, 11,2
kWh/24h total electrical energy was consumed per day in the system with fixed speed compressor (system 1) and
8,3 kWh/24h total electrical energy per day in the system with variable speed compressor (system 2). In order to
contribute to the widespread use of environmentally friendly cabinets, it was observed that system 2 consumes
25,9% less energy than system 1 with the help of a variable speed compressor.

Keywords: Refrigerated display cabinet, fixed speed compressor, variable speed compressor, energy efficiency.
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Effect of absorption determining methods of superabsorbent polymers in cementitious
environments on the fresh properties
Bayram Tutkun®", Halit Yazici®

3Department of Civil Engineering, Dokuz Eyliil University, Buca, {zmir, Turkey
“Corresponding Author: byrm.ttkn@gmail.com

ABSTRACT

Autogenous shrinkage can be mitigated by the use of superabsorbent polymers (SAP) as internal curing agents.
SAP are a competitive alternative to lightweight aggregates since SAP could absorb water 20-30 times by its mass
in cementitious environments. There is no general agreement on determining the absorption capacity of SAP in
cementitious environments. In this study, the absorbency of SAP was determined with the teabag, slump flow, and
point-count (ASTM C 457) methods. Two SAP with different particle sizes (Dso: 215 pm and Dso: 725 pm) were
used in the mixtures to examine the effect of particle size on fresh properties. Also, two concrete types (slurry
infiltrated fiber concrete’s matrix and ordinary mortar) to examine the usability of the methods in different
rheological characteristic concretes. This study aimed to use optimal additional water without compromising
workability and w/c ratio. Absorption capacities were found to be lower for the point-count method since the slump
flow test are not taking into account the filler effect of SAP in the mixtures. Using the absorption values obtained
from the point-count method, affected slurry infiltrated fiber concrete’s fresh properties negatively. On the other
hand, it has been found that this effect was limited for ordinary mortars. Results indicated that even though the
point-count method could be more accurate, concrete type is also important when choosing a method to determine
the absorption capacity of SAP.

Keywords: SIFCON, Superabsorbent Polymers, Fresh Properties, Internal Curing.
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The Effect of Current Density on Mechanical and Tribological Properties of Ni-W/PTFE
Composite Coatings Produced By Pulse Current Method

Arif Karadag®", Erhan Diiru®, Mehmet Uysal®, Hatem Akbulut®®, Serdar Aslan®, Aslan
Coban®

aDepartment of Manufacturing Engineering, Graduate Education Institute, Sakarya University of Applied Sciences, 54187 Sakarya, Turkey
PFaculty of Engineering,Department of Metallurgy and Materials Engineering, Sakarya University, Sakarya, Turkey
Central Research Laboratory (SARGEM), Esentepe Campus, Sakarya, Turkey
9Mechanical Engineering Department, Faculty of Technology, Sakarya University of Applied Sciences, 54187 Sakarya, Turkey
“Corresponding Author: a.karadag@alparslan.edu.tr

ABSTRACT

Metal matrix composites were produced by changing the current density parameters in the pulse current (PC)
electrodeposition of Ni-W/PTFE nanocomposite coatings on the St37 steel substrate. In the electrolytic bath, the
batch current density was changed in increasing amounts, keeping the bath contents and the weight ratio of PTFE
constant. The main purpose here is Ni-W/PTFE composite coatings; morphology, mechanical and tribological
properties are to provide deposition optimization depending on the current intensity. Surface morphologies and
worn surfaces of the produced composites were analyzed by scanning electron microscopy (SEM). The phase
structures of the deposited layers were analyzed by X-ray diffraction (XRD), and the crystal size and lattice strain
of the coatings were calculated. Nanoindentation hardness tests on the transverse sections of the deposits and
reciprocating ball disk tests were performed for tribological measurements. According to these experimental
results; In experiments where different currents of 6 A/dm?, 8 A/dm?, 10 A/dm?, and 12 A/dm? are applied, it has
been shown that a current density of 10 A/dm? is the optimum current range to obtain the best properties.

Keywords: Current density, Ni-W/PTFE composite, Pulse co-deposition, Wear and friction.
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Tiirkiye Goniillii Karbon Piyasalarinin Degerlendirilmesi
Burcu Ergiin®", Mustafa Ozcan®, Elif Ocakli®

K ocaeli Universitesi, Cevre Miihendisligi Anabilim Dali, Fen Bilimleri Enstitiisii, Kocaeli/Tiirkiye.
PKocaeli Universitesi, Enerji Sistemleri Miihendisligi Boliimii, Teknoloji Fakiiltesi, Kocaeli/Tiirkiye.
Kocaeli Universitesi, Enerji Sistemleri Mithendisligi Anabilim Dali, Fen Bilimleri Enstitiisii, Kocaeli/Tiirkiye.
“Sorumlu Yazar: burcuergun94@gmail.com

OZET

Karbon piyasalar1 emisyon azaltim taahhiitlerinin gergeklesmesi i¢in kullanilan ve yenilenebilir enerji kullanimini
tesvik eden mekanizmalardan biridir. Bu ¢caligma kapsaminda Tiirkiye’deki Goniillii Karbon Piyasalari’nin durumu
incelenerek piyasa hacmi analiz edilmis, bu mekanizmanin kullanimmin yayginlastirilmast i¢in Oneriler
sunulmustur. Tiirkiye’de, 2005 yilindan itibaren birgok yenilenebilir enerji projesi Goniillii Karbon Piyasalari’nda
islem gormektedir. Buna karsilik, Goniilli Karbon Piyasalari’nda kayith santral kurulu giicti, Tiirkiye’ nin
yenilenebilir enerji kurulu gii¢ kapasitesinin altindadir. Tiirkiye’nin 2019 yili yenilenebilir enerji kaynagi kurulu
giicli 44.774,6 MW iken Goniillii Karbon Piyasalari’nda kayitli yenilenebilir enerji projelerinin giicii 9.375,8
MW’dir. Kayitl projelerin 2020 yili itibariyle emisyon azaltim miktarlar1 toplami 17,44 MtCO; esd.’dir. Mevcut
durumda Gold Standart kullanilarak ihra¢ edilen sertifikalarin yaklasik %55°1 itfa edilmistir. Firmalarin karbon
emisyonlarini yonetmesi igin goniillii piyasalart kullanmasi tesvik edilmelidir. Bu tesvik, s6z konusu firmalarin
cevresel siirdiiriilebilirlige onem veren bir vizyona sahip olmalarini saglayarak karbon nétre ulasmalarimi
saglarken, ayn1 zamanda goniillii piyasalarin da hacmini arttiracaktir.

Anahtar Kelimeler: Goniillii Karbon Piyasasi, Karbon Piyasalari, Sera Gazi Emisyonlari, Siirdiiriilebilirlik.
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X ve Ku Bandi Icin Dikdortgen ve Simetrik L-Sekilli Yariklara Sahip Coklu Band Yama
Antenlerde Malzeme Etkileri
Kiibra Sarikaya®, Baris Giircan Hakanoglub'*, Serkan Keser?

Kirsehir Ahi Evran Universitesi, Elektrik-Elektronik Miihendisligi Béliimii, Miihendislik Fakiiltesi, Kirsehir/Tiirkiye.
PKirsehir Ahi Evran Universitesi, Elektronik ve Otomasyon Boliimii, Kaman Meslek Yiiksekokulu, Kirsehir/Tiirkiye.
“Sorumlu Yazar: bghakanoglu@ahievran.edu.tr

OZET

Bu calismada iceriden beslemeli X bandinda galisan yeni bir dikddrtgen yama anten yapisi &nerilmistir. Uzerinde
yapilan tasarim islemleri ile antenin, tek bantta ¢alisan geleneksel mikroserit yama antenden X bandi ve Ku
bandinda ¢alisan bir ¢oklu frekans antene déniistiiriilmesi anlatilmistir. Onerilen yap: dielektrik sabiti 2,2 olan
RT5880 ve dielektrik sabiti 4,3 olan FR4 alt tabakalar iizerinde tasarlanmis ve farkli malzemelerde tasarimin
gegerliligi gosterilmistir. Ayrica onerilen yapinin farklt malzemeler igin nasil cevap verdigi arastirilmistir. FR4
malzemesi icin 8 GHz bandinda 183 MHz’lik bir band genisligi artisina ilaveten daha yiiksek frekans bolgelerinde
ek rezonanslar ile uyarilmigtir. RT5880 malzemesi i¢in ise sadece 8 GHz bandina ek rezonanslarin uyarildigt
bulunmus fakat biitlin frekans bolgesi i¢in anten kazanci bakimindan daha kararli bir ¢aligma sergiledigi sonucuna
varilmistir. Yeni anten modeli FR4 tabani ile tasarlandiginda 8,52 GHz, 11,42 GHz ve 13,44 GHz frekanslarinda
rezonansa sahipken RT5880 tabani ile tasarim yapildiginda 8,51 GHz, 10,53 GHz ve 11,57 GHz frekanslarinda
rezonansa sahip olmustur. Ayrica bu ¢alisma frekanslari igin anten kazanglart FR4 tabani igin 8,52 Ghz’de 7,16
dBi, 11,42 Ghz’de 3,70 dBi ve 13,44 Ghz’de 7,09 dBi; RT5880 tabani i¢in 8,51 Ghz’de 8,07 dBi, 10,53 Ghz’de
7,55 dBi ve 11,57 Ghz’de 7,38 dBi olarak bulunmustur.

Anahtar Kelimeler: Coklu band ¢alisma, Ku bandi, L-sekilli yariklar, mikroserit yama antenler, X bandi.
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Investigation of Using Modified Photovoltaic Solar Panels for Battery Charge of Electric
L1 Category Vehicles

Bayram Devlet?, Mustafa Ertiirk®, Emine Yagiz Giirbiiz*", Ali Kecebas®

#Mugla Sitki Kogman University, Faculty of Technology, Department of Energy Systems Engineering, Mugla/Turkey.
®Sakarya University of Applied Sciences, Faculty of Technology, Department of Mechanical Engineering, Sakarya/Turkey.
“Corresponding Author: eminegurbuz@mu.edu.tr

ABSTRACT

In this study, comparative tests of 3 different PV panels were carried out under 3 different scenarios, in order to
charge L1 class vehicles. The first regular PV panel (N-PV) was used as a reference for performance comparison
with other modified panels. In order to increase its thermal conductivity, paraffin, a phase change material (PCM)
weighing 300 grams with 10% copper powder doped by mass, was added to the back of the second panel (PCM -
PV). In the third panel (PCM-CPV), two planar concentrators with the dimensions of the PV panel are mounted in
addition to the properties of the second panel. Thus, electrical power measurements of three different PV panels
with equivalent power under three different scenarios, namely fixed angle to the sun, vehicle parking state and
vehicle driving state, were performed respectively. The results of the study showed that the efficiency increase of
the fixed angle PCM-CPV panel compared to the N-PV panel used as a reference is 36%. It has been observed that
the PCM-PV panel produces 21% and 47% more electrical power than the N-PV panel for vehicle driving and
vehicle parking situations, respectively. However, due to the shadowing problem, the PCM-CPV panel showed
lower performance than the PCM-PV panel on vehicle driving and vehicle park situations.

Keywords: L1 category vehicle, PV panel, Concentrated PV (CPV )panel, Phase change material (PCM),
Electrical performance.
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Farkl Destek Katmanlari Ile Giiclendirilerek Lamine Edilmis Dogu Kaymin (Fagus
orientalis L.) Egilme Direnci ve Elastikiyet Modiilii Ozelliklerinin Belirlenmesi
Hilal Ulasan®", Cevdet Sogiitlii®, Nihat Dongel®

Gazi Universitesi, Agagisleri Endiistri Mithendisligi Blimii, Teknoloji Fakiiltesi, Ankara/Tiirkiye.
“Sorumlu Yazar: hilalulasan@gazi.edu.tr

OZET

Bu calismada, karbon fiber kumas ve bambu kaplama destek katmanlari ile giliclendirilerek lamine edilmis Dogu
kayininin (Fagus orientalis L.) egilme direnci ve egilmede elastikiyet modiili 6zelliklerinin belirlenmesi
amaglanmistir. Bu amaca uygun olarak, TS EN 408: 2010+A1 standardi esas alinarak 7 mm kalinlikta lameller
elde edildikten sonra lameller arasina 0,6 mm kalinligindaki bambu kaplama ve 200 gr/m? plain dokuma karbon
fiber kumas destek katmanlar1 yerlestirilerek ve destek katmansiz (kontrol) deney ornekleri hazirlanmistir.
Lamellerin yapistirilmasinda polivinilasetat tutkali (PV Ac-D3) ve poliiiretan tutkali (PU-D4) kullanilmistir. Deney
orneklerinin, egilme direnci 6zellikleri TS ISO 13061-3:202’e, egilmede elastikiyet modiilii 6zellikleri ise TS ISO
13061-4’e uygun olarak 5 ton kapasiteli Instron tiniversal test cihazi kulanilarak belirlenmistir. Deney sonuglarina
gore en yiiksek egilme direnci degeri (144,12 Mpa) ve egilmede elastikiyet modiilii degeri (13301,10 Mpa) dogu
kayini, politiretan tutkal ve karbon fiber kumag kombinasyonunda, en diisiik egilme direnci degeri (121,75 Mpa)
ve egilmede elastikiyet modiilii degeri (12002,64 MPa) ise dogu kayini, polivinilasetat tutkali ve bambu kaplama
kombinasyonunda belirlenmistir. Kontrol grubu ile destek katmanli grup igerisinde yapilan maksimum yiikte
dayanima karsin dogu kayini, poliiiretan tutkal ve karbon fiber kumas kombinasyonunun en yiiksek iyilesme
oranint (%11,40) verirken dogu kayini, polivinilasetat tutkali ve bambu kaplama kombinasyonunun en diisiik
iyilesme oranini (%5,34) verdigi belirlenmistir.

Anahtar Kelimeler: Aga¢ malzeme, destek katmani, dogal lif, giiclendirme, laminasyon.
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Autodesk-Inventor llogic Yardimz ile Parametrik Zivanal ve Kavelali Birlestirme Tasarimi
Hilal Ulasan®", Nihat Dongel?, Cevdet Sogiitlii®

Gazi Universitesi, Agacisleri Endiistri Miihendisligi Boliimii, Teknoloji Fakiiltesi, Ankara/Tiirkiye.
“Sorumlu Yazar: hilalulasan@gazi.edu.tr

OZET

Bu calismada aga¢ isleri endiistrisinde siklikla tercih edilen birlestirme tiirlerinden kavela ve zivana ile akilli
parametrik modellemeler olusturulmustur. Kullanilan parametrelerde ¢aligmaya ait olan birlestirme ¢esitlerinin
gerektirdigi dlciitler baz alimmustir. Agag islerinde iki veya daha ¢ok parganin bir biitiin durumuna getirilmesi igin
yapilan islemlere birlestirme (konstriiksiyon) denir. S6z konusu birlestirme ¢esitlerinden biri olan kavela, iki
mobilya elemanini tutkal veya baska baglanti geregleriyle birlikte birbirine baglamak i¢in kullanilan silindir
seklindeki aga¢ ¢ubuklardir. Zivana ise elemanlarindan birinin iki tarafi, digerinin ortasi bosaltilarak yapilan ¢atki
tirtidiir. Bu ¢aligmada akilli modelleme ile bir ayak ve kayit lizerinde parametrik zivana birlestirme ve iki panel
tizerinde parametrik kavela birlestirme tasarimi gergeklestirilmistir. Tasarlanan zivana birlestirmenin; zivana boy
(25-35-44 mm), kayit kalinlik (30-36 mm), zivana kalinlik (10-12-16 mm) ve zivana iist mesafe olgiileri (12-15-
18 mm), kavela birlestirmenin; kavela adet (2-3-5 adet), kavela ¢ap (8-10-12 mm) ve panel kalinlik (18-24-30 mm)
Olciileri istenildigi zaman degistirilebilecektir. Bu sayede modelin tekrardan diizenlenmesine gerek kalmaksizin
¢ok kisa bir siire iginde yeniden tasarlanip mobilyaya uygulanmaya hazir hale getirilebilecektir.

Anahtar Kelimeler: Autodesk Inventor, CAD, kavela birlestirme, parametrik tasarim, zivana birlestirme.
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Tekerlek Alaninin Difiizor Mekanizmasina Etkisi

Melek Caliskan®”, Altug Bakirci®

3Bursa Uludag Universitesi, Makine Miihendisligi Béliimii, Miihendislik Fakiiltesi, Bursa/Tiirkiye.
“Sorumlu Yazar: melekcaliskan@uludag.edu.tr

OZET

Gilinlimiizde otomotiv sektdriinde, fosil kaynaklarin daha etkili kullanilarak daha az gevresel etki meydana
getirmesi popiiler aragtirma konular1 arasindadir. Bu nedenle tasit aerodinamigi biiyiik 6nem teskil etmektedir. Bu
caligmada diflizorsiiz ve diflizorlii durumda tekerleklerin akis iizerinde etkisi incelenmistir. Segilen difiizor agisi
15° olarak belirlenmistir. Analiz sonuglarinda tekerleklerin analize dahil olmasiyla difizorsiiz durumda,
stiriiklenme kuvvetinde diisiis, kaldirma kuvvetinde ise artis gézlemlenmistir. Tekerleklerin analize dahil
edilmedigi 15° difiizor kullanimda kaldirma kuvveti negatife donerken, siiriiklenme kuvvetinde bir diisiis
gozlemlenmigtir. 15° derecelik difiizér konumunda tekerleklerin analize dahil edilmesiyle siiriiklenme kuvveti
artis gostermis, kaldirma kuvveti ise pozitife donmiistiir.

Anahtar Kelimeler: CFD, Tasit aerodinamigi, Tekerlek etkisi.
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Integration of the Electric Vehicle Charging Station for Campus Parking Lot with
Renewable Energy Sources

Musa Terkes®”, Said Mirza Tercan?, Alpaslan Demirci®, Erdin Gokalp?

2 Department of Electrical Engineering, Faculty of Electrical-Electronics Engineering, Yildiz Technical University, Istanbul/Turkey.
*Corresponding Author: f4920065@std.yildiz.edu.tr

ABSTRACT

The increasing penetration of electric vehicles (EV) has increased the installation of EV charging stations (EVCS).
Companies believe that the intensive establishment of EVCS will solve the EV range anxiety. However, the
increase in the local grid loading due to EVCS should be considered. Although traditional energy generations
would be decreased continuously with the technological developments due to greenhouse gas emissions, local
networks still need these systems when demand is high. Therefore, an alternative proposal is necessary to alleviate
the burden of the local grid and overcome the environmental pollution problems. This study was carried out to
meet the regional needs of EVCS installed in the parking lot of Yildiz Technical University Faculty of Electrical
and Electronics using HOMER Grid for techno-economic optimization. The impacts of hourly and daily demand
variations on the optimal sizing of hybrid systems are examined.

Keywords: Electrical Vehicle Charging Stations, HOMER Grid, Hybrid Power System, Techno-Economic
Optimization, Uncertainty, Energy storage system.
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Nokta Diren¢ Kaynagu ile Birlestirilen DP1200 Celiginin Kaynak Metali Sertlik Degeri
Uzerinde Kaynak Parametrelerinin Etkisinin Istatistiksel Analizi
Medine Nur Tiirkoglu Elitas®”, Muhammed Elitas®

*Bilecik Seyh Edebali Universitesi, Elektronik ve Otomasyon B&liimii, Meslek Yiiksekokulu, Bilecik/Tiirkiye.
PBilecik Seyh Edebali Universitesi, Makine Miihendisligi Béliimii, Mithendislik Fakiiltesi, Bilecik/Tiirkiye.
“Sorumlu Yazar: medine.elitas@bilecik.edu.tr

OZET

Bu calismada 6zellikle otomotiv endiistrisinde ¢ift fazli ¢elik saclarin birlesiminde en sik kullanilan nokta direng
kaynak yontemi tercih edilmistir. Yapilan islemler 5 ve 7 kA kaynak akimlarinda, 2-6 bar elektrot basing
degerlerinde olusturulmustur. Farkli kaynak parametrelerinin kaynak metali sertlik degeri {izerindeki etkileri coklu
dogrusal regresyon analizi ile incelenmistir. Gergeklestirilen bu analiz sonucunda elde edilen korelasyon tablosu
ve ANOVA analiz degerleri yorumlanmstir. Kaynak akimi ve elektrot basincinin 6nem dereceleri belirlenerek,
kaynak metali sertlik degeri {izerindeki etkileri kargilastirilmis ve belirlenen etki degerlerine gore ¢oklu dogrusal
regresyon modeli olusturulmustur. Istatistiksel analiz sonuclarina gore sertlik degerine etki eden en &nemli
degiskenin kaynak akimi oldugu gorilmiistiir.

Anahtar kelimeler: Cift fazli ¢elik, Nokta diren¢ kaynagi, Regresyon analizi, Sertlik.
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AISI 316L Paslanmaz Celigin Frezelenmesinde Kuru ve MQL Sogutma Yonteminin
Performans Degerlendirilmesi

Baris OzIli>"

Aksaray Universitesi, Makine Boliimii, Teknik Bilimler Meslek Yiiksek Okulu, Aksaray/Tiirkiye.
*Sorumlu Yazar: barisozlu@aksaray.edu.tr

OZET

Yapilan ¢aligmada; AISI 316L paslanmaz ¢eligin farkli kesme parametrelerinde kuru ve MQL sogutma yontemi
ile frezelenmesinde yiizey piiriizliiliigii (Ra) ve kesme sicakligi (T) iizerine etkileri arastirilmistir. Deney tasarimi
Taguchi L18 ortogonal dizilimine gére hazirlanmistir. Kesme parametresi olarak iki farkli ortam (kuru ve MQL),
¢ farkli kesme hizi (95 m/dak, 135 m/dak ve 175 m/dak), ti¢ farkli ilerleme miktar1 (0.06 mm/dis, 0.12 mm/dis
ve 0.18 mm/dis) ve | mm sabit kesme derinligi se¢ilmistir. Deney sonuglari elde edilen Ra ve T degerleri, sinyal-
giiriiltii oranlar1 (S/N) ve varyans analizleri (ANOVA) degerlendirilmistir. Sonug olarak; en diisiik Ra (0.61 pum)
degeri i¢cin optimum kesme parametresi MQL ortaminda, 175 m/dak kesme hizinda ve 0.06 mm/dis ilerleme
miktarinda elde edilmistir. En diisiik T (37.54 °C) degeri i¢in optimum kesme parametresi MQL ortaminda, 95
m/dak kesme hizinda ve 0.06 mm/dis ilerleme miktarinda elde edilmistir. Varyans analizi sonucu Ra ve T iizerine
en etkin deger sirasi ile %67.87 ve %57.96 ilerleme miktar1 olmustur. MQL’le yapilan deney sonuglari kuru
ortamda yapilan deney sonuglarina gore ortalama Ra ve T degerlerinde %11.4 ve %18.5 iyilesme olmustur. Son
olarak yapilan deney sonuglar ile istatiksel analiz sonuglar1 ortiismektedir.

Anahtar Kelimeler: AISI 316L, Frezeleme, Kuru ve MQL, Kesme sicakligi, Yiizey piiriizliiliigii.
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Alasimsiz Celiklerin Mekanik Ozelliklerinin Coklu Regresyon Analizi ile Tahmini
Sayeste Atamtiirk®”, Cem Akca 2, Nilgiin Giiler Bayazit ®

2Y1ldiz Teknik Universitesi, Metalurji ve Malzeme Miihendisligi Boliimii, Kimya Metalurji Fakiiltesi, Istanbul/ Tiirkiye.
"Sorumlu Yazar: sayeste.atamturk33@gmail.com

OZET

Dokiim sektorii tirtinleri imalat sektorlerinin temel ve cok onemli girdilerini olusturmaktadir. Miihendislik
malzemeleri segilirken dikkat edilmesi gereken birgok husus vardir. Malzemenin kullanildig1 yerde aginmadan,
ozelliklerini kaybetmeden yeterli ve verimli sekilde gorevini yerine getirebilmesi i¢cin mekanik mukavemetleri iyi
analiz edilmelidir. Bu ¢aligmada, orta karbonlu ¢eliklerin kimyasal analizi ile gekme mukavemeti arasindaki iliski
makine 6grenmesi yontemiyle modellenerek analiz edilmistir. Farkli kimyasal analize sahip 390 adet test numunesi
dokiilmiistiir ve gekme testine tabi tutulmustur. Elde edilen ¢cekme mukavemet degerleri MATLAB programinda
bulunan regresyon analiz metodu kullanilarak kimyasal analizin mekanik degerler lizerindeki etkisi incelenmistir.
Regresyon modellerinde bagiml degisken, cekme dayanimi (Rm) iken, bagimsiz degiskenler karbon (C), silisyum
(Si), mangan (Mn), krom (Cr), nikel (Ni), molibden (Mo), aliminyum (Al), bakir (Cu), fosfor (P), kiikiirt (S)
elementleridir. Analiz sonucunda, Exponential GPR modelinde en diisiik hata payt RMSE i¢in 20,24 ve MAE i¢in
14,109 olarak elde edilmistir. Belirleme katsayist (R?) en yiiksek degeri 0,51 olarak tespit edilmistir.

Anahtar Kelimeler: Celik, Kimyasal Analiz, MATLAB, Mekanik Degerler, Regresyon Analizi.
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Diizce Universitesi, Lisansiistii Egitim Enstitiisii Mimarlik Boliimii, Orman Fakiiltesi, Diizce/Tiirkiye
®Diizce Universitesi, Kaynash Meslek Yiiksek Okulu, Yap1 Ressamligi Programi, Diizce/Tiirkiye
“Sorumlu Yazar: betulbilgehand@gmail.com
OZET

Ulkemizde en fazla goriilen afet tiirii deprem olmamasina karsin hem can hem de mal kayb: bakimindan ilk sirada
deprem yer almaktadir. Afet dolayisiyla meydana gelen can kayiplarmin yaklasik %60°1 depremlerden
kaynaklanmaktadir. Bulundugu cografya itibariyle Tiirkiye, en etkin deprem kusaklarindan birindedir ve bunun
sonucunda Tiirkiye’de ortalama olarak bes yilda bir, yikici bir deprem yasanmaktadir. Gergeklesmesi kaginilmaz
olan depremlerde alinacak gerek dncesi ve sonrast dnlemlerle olumsuz etkileri en az diizeyde yasanabilir. Bundan
yola ¢ikarak c¢alismanin amaci, diri fay haritalarindan ve deprem verilerinden yararlanarak, deprem {iretme
potansiyeli olan kaynak bolgeleri saptamak, tarihsel ve aletsel donemde meydana gelmis ve hasara neden olmus
depremleri ve biiytikliik — siklik iligkisini kullanarak olusabilecek maksimum deprem biiyiikliiklerini belirlemek
ve uygun bir veya iki azalim iliskisi kullanarak olasi depremlerin olusturabilecegi maksimum yer ivmesi
degerlerini hesaplayarak, Ankara ili i¢in deprem senaryosu yoluyla kayip tahminini yapmaktir.

Anahtar Kelimeler: Ankara, Deprem Senaryosu, Dogal Afet, Kaywp tahmini.
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AISI D5 Soguk Is Takim Celiginin Frezelenmesinde Kuru, Hava ve MOL Isleme
Sartlarinin Kesme Performansina Etkilerinin Karsilastirlmasi

Mahir Akgiin®"

Aksaray Universitesi, Makina ve Metal Teknolojileri Boliimii, Teknik Bilimler MYO, Aksaray/Tiirkiye.
“Sorumlu Yazar: mahirakgun@aksaray.edu.tr

OZET

Bu calismada, AISI D5 soguk is takim celiginin frezelenmesinde kuru, hava ve minimum miktarda yaglama
(MQL) sogutma kosullarinin yiizey piriizliligi ve kesme sicakligi iizerinde etkilerinin arastirilmasi
amaglanmistir. Bu ama¢ dogrultusunda Taguchi L,7 deney tasarimina goére ii¢ farkli kesme kosulunda, ii¢ farkli
kesme hiz1 ve {i¢ farkli ilerleme miktar1 proses parametresi olarak secilerek Taguchi L7 dizinine gore isleme
deneyleri tasarlanmistir. Bu deney dizinine gore isleme deneyleri 1 mm sabit talag derinliginde CNC dik isleme
merkezinde gerceklestirilmistir. Isleme verilerinin analizinde S/N ve varyans analizi kullamlmistir. Analiz
sonuglari, yiizey piiriizliliigii (Ra) degerlerinde, kuru kesme sartina gére hava ve MQL sogutma sartinda sirastyla
ortalama %13,87 ve %30,87 oranlarinda bir iyilesme oldugu gozlenmistir. Dahasi, kuru kesme sartina gore hava
ve MQL sogutma sartinda kesme sicakligi (T) degerlerinin, sirasiyla ortalama %27,63 ve %10,98 daha diisiik
oldugu belirlenmistir.

Anahtar Kelimeler: AISI D5, Yiizey Piiriizliiliigii, Kesme Sicakligi, MQL, Optimizasyon.
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Evaluability of Waste Filter Sand in the Production of Blended Cement
Hasan Baylavli?, Eren Godek®”

#Hitit University, Vocational School of Technical Sciences, Dept. of Construction Technology, Corum, Turkey
“Corresponding Author: erengodek@hitit.edu.tr

ABSTRACT

Use of blended cement in construction industry is increasing due to its relatively lower greenhouse gas emission
and cost compared to conventional Portland cement. Although the blended cements are assumed much eco-
friendly, limestone used in blended cement production is still taken from nature constantly which also causes
environmental damage. To overcome with this, use of various wastes in the production of blended cement instead
of limestone is unique topic. In this study, the possibility of the use of waste filter sand obtained from the Sugar
Factory in the production of blended cement was investigated. For this purpose, CEM II B-L 32.5N type reference
cement was produced and 5 different cements were prepared by constituting limestone with filter sand by 5, 10,
15, 20 and 28% weight ratios. Their chemical compositions were investigated by chemical analysis. Their fineness
and setting properties were determined by Blaine and Vicat tests. Cement mortars were prepared in accordance
with the EN 196-1 standard. Fresh state workability properties of mortars were compared by using spread diameter
test and 40x40x160 mm prism specimens were taken from each mortar. Their mechanical properties were
investigated under flexural and compressive tests at 2, 7 and 28 days. Grindability of cements was increased by
use of waste filter sand gradually with the replacement ratio. Setting duration of cements was decreased up to 15%
substitution ratio and beyond that ratio unstable results were obtained. Flexural strengths up to 15% substitution
ratio and compressive strengths up to 10% substitution ratio exhibited promising performance. Results showed
that, waste filter sand has opportunity to be used as mineral additive in blended cement production.

Keywords: Blended cement, waste filter sand, blaine, vicat, strength.
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Convolutional Neural Network
Ceren Kaya®”, frem Senyer Yapici®, Rukiye Uzun Arslan®
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ABSTRACT

Colon cancer is one of the most dangerous ailments suffered by individuals worldwide and has become a general
medical problem. Especially early detection is vital to reduce the risk of death. In any case, it is a laborious task
that depends on the experience of histopathologists. In this study, performance comparisons of a deep learning
model proposed for the early detection of colon cancer from histopathological images were performed at different
batch size and epoch number values. The dataset used consists of 1000 colon benign and 1000 colon
adenocarcinoma histopathological images. To classify these data, deep convolutional neural network with data
augmentation and transfer learning model was used. The images in the dataset were classified into binary
categories as colon benign and colon adenocarcinoma using pre-trained InceptionV3 deep learning model.
Experimental results show that InceptionV3 model extracts higher classification performance both 100% accuracy
at batch size = 4, 8, 16 and 32 for 30 epochs and at batch size = 3, 8 and 32 for 40 epochs than 99.50% accuracy
at batch size = 2 for 40 epochs in terms of train / test accuracy and train / test loss values.

Keywords: Colon Cancer, LC25000 Dataset, Histopathological Images, Deep Transfer Learning, InceptionVa3.
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Prediction of Software Quality with Machine Learning-Based Ensemble Methods
A. Ayberk Ceran®”, Yilmaz Ar?, O. Ozgiir Tanriéver?, Sinem Seyrek Ceran®

2 Department of Computer Engineering, Faculty of Engineering, Ankara University, Ankara/Turkey.
® Department of Software Engineering, Faculty of Engineering, University of Turkish Aeronautical Association, Ankara/Turkey.
“Corresponding Author: ceran@ankara.edu.tr

ABSTRACT

Software quality prediction is used at various stages of software projects. The aim of this study is to predict
software quality with higher accuracy than previous studies. The study shows that data pre-processing, feature
extraction and machine learning algorithms provide more accurate results in predicting the quality of the software.
Algorithms were applied on the datasets that include software metrics. The obtained accuracy values were
compared with the existing ones in the literature. Ensemble methods, which enable the use of different machine
learning algorithms together, contributed to obtaining results with higher accuracy rates in software quality
prediction.

Keywords: Ensemble Methods, Machine Learning, Software Quality Prediction.
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Bugday Sapindan Nanoseliiloz Uretiminde Farkli Oksidasyon Islemlerinin Uriiniin
Kimyasal ve Morfolojik Ozellikleri Uzerindeki Etkisinin Incelenmesi

Ayhan Tozluoglu®, Selva Sertkaya®”, Recai Arslan®
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OZET

Bu c¢alismada, bugday sap1 kullanilarak agartilmis hamur ve uygulanan homojenizasyon islemi ile de agartilmis
hamurdan nanoseliiloz (CNF) elde edilmistir. Ayrica agartilnus hamurlar; 2,2,6,6-tetrametilpiperidin-1-oksil
(TEMPO), N-hidroksi fitalamid (PINO) ve Periyodat oksidasyonlarina tabi tutularak énce CNF iiretimi ve
ardindan CN-OX iiretimleri ger¢eklestirilmistir. Elde edilen tiim 6rneklerin kimyasal (HPLC, NMR ve FTIR) ve
morfolojik (SEM) o6zellikleri arastirilmigtir. Caligma kapsaminda elde edilen HPLC sonuglarina gore; periyodat
oksidasyonunun, TEMPO ve PINO’ya gore daha etkin oldugu goriiliirken; morfolojik (SEM) analizler neticesinde
ise TEMPO oksidasyonu, PINO ve periyodata gore daha etkin sonuglar ortaya koymustur. Calisma kapsaminda
elde edilen SEM goriintiileri incelendiginde TEMPO oksidasyonu sonucunda lif ¢aplart 20 nm'ye kadar diisiis
gostermistir. CNF iiretiminde kullanilan geleneksel yontemler olan homojenlestirme veya 6giitme gibi mekanik
islemlerin yani sira, bu tiir malzemelerin daha fazla sanayilesmesi ig¢in potansiyel vaad eden 6n muamele
yontemleri CNF'nin ekonomik olarak verimli iiretimi i¢in 6nem arz etmektedir. Ciinkii bu 6n muamele yontemleri;
liflerin homojenizatérden gegis sayilarini, mekanik pargalanma ve homojenizasyon islemleri sirasinda gerekli olan
enerji tiikketimini giiclii bir sekilde azaltmaktadir. On muameleye ugramus lifler 6n muameleye ugramamis kontrol
liflerine nazaran daha sacaklanmis ve pargalanmis bir yapr gosterdiginden daha az sayida homojenizatdrden
gegirilerek basarili bir sekilde nanoseliiloz tiretilebildigi gézlemlenmistir.

Anahtar Kelimeler: CNF, Oksidasyon, Bugday sapi, Homojenizasyon, Morfoloji.
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Effect of Testing Temperature on the Impact-Sliding Wear Behaviour of AISI 316L
Austenitic Stainless Steel

Tufan Giimiisli®", Mertcan Kaba®, Erdem Atar?, Hiiseyin Cimenoglub

2Department of Materials Science and Engineering, Faculty of Engineering, Gebze Technical University, Kocaeli/Turkey.
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Istanbul/Turkey.
“Corresponding Author: tgumuslu@gtu.edu.tr

ABSTRACT

This study investigates tribological performance of AISI 316L austenitic stainless steel under impact-sliding
contact at room temperature (RT) and 180 °C. Structural characterization of the samples carried out by using X-
ray diffractometer (XRD). Impact-sliding wear tests were performed under contact pressures of 1.46 GPa and 2.37
GPa, respectively, for 1000 loading cycles at RT and 180 °C. Then worn surfaces of the samples were examined
by Energy-Dispersive X-ray spectroscopy (EDS) equipped scanning electron microscope (SEM) and 2-D
profilometer. 2-D profilometer measurements were evaluated to compute volumetric wear losses and wear rates.
In the impact-sliding wear tests applied at 180 °C, even though tribo-oxides formed during wear process developed
into a protective oxide layer called glaze which has a reducing effect on the wear rate, due to high volumetric wear
loss in the impact zone, it resulted in higher wear rate in total.

Keywords: AISI 316L, Impact-Sliding Wear, Stainless Steel.
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Lastik Karisimlarinda Klasik ZnO Yerine Aktif ZnO Kullantiminin Bazi Fizko-mekanik
Ozelliklere Etkilerinin Arastirilmast
Gasim Altundal®”, Esra Cetin?, Metin Kuru?, Tugce Gormiiser® Hiisnii Gerengi®, Ilyas Uygur®

2Diizce ANLAS Lastik Fabrikasi, Diizce/Tiirkiye
®Diizce Universitesi, Makine Miihendisligi Boliimii, Mithendislik Fakiiltesi, Diizce/Tiirkiye.
“Sorumlu Yazar: gasimaltundal@anlas.com.tr

OZET

Lastiklerin aginmasi esnasinda bir miktar ZnO dogal sulara ve topraga gegmektedir. Fazla miktardaki ZnO salinim
canlilara zarar vermektedir. Lastik endiistrisinde, ¢evreye duyarli karbon ayak izi daha az olan lastik imalati sicak
konulardan biridir. Bu ¢alismada Aktif ¢inko oksit (ZnO) aktivatorii kullanilarak, klasik ZnO aktivitorii ile bazi
fizikomekaniksel 6zelikleri karsilagtirilmistir. Test edilen numunelerin mekanik test sonuglarinda % 13’e varan ve
maliyetinde ise % 2’lik iyilestirme saglanmustir. Ayrica Aktif ZnO kullanilarak hem % 5 daha hafif hemde cevreye
zarasiz motorsiklet ve bisiklet lastikleri iiretmek miimkiin olabilmektedir.

Anahtar Kelimeler: Aktif ZnO, Aktivator, Fizikomekanikel ozellikler, Maliyet, Motorsiklet lastikleri.
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Investigation of engineering properties of lightweight concrete made with the addition of
sodium salt based powder additive
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ABSTRACT

In the construction sector, which is needed for the rapidly increasing world population, the production of strong
and safe buildings is given importance. This is achieved as a result of the functionality, durability and economical
material production in construction materials. In order to reduce the dead load in buildings, the use of elements
made of lightweight concrete is the most appropriate and alternative method. In the current study, lightweight
concrete with 4 different mixtures was produced by using 0%, 0.5%, 1.5% and 2.5% powdered sodium salt-based
styrene butadiene polymer admixtures (SBPA). The workability effect of the additive on the fresh mixtures was
investigated by the flow table test. The 7 and 28 day compressive and flexural strengths of the obtained samples
were tested. Density and porosity ratios of the samples were calculated before the 28-day compressive strength
test. According to the results, it was observed that the additive material caused a slight decrease in workability. In
addition, decreases were observed in mechanical strengths, but when compared with the literature, considering the
decrease in density, it was understood that it is in the class of lightweight concretes with suitable strength.

Keywords: Lightweight concrete, density, porosity, mechanical properties, powder additive.
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OZET

Bu deneysel ¢alismanin amaci, tavana tutturulmus kayis ucuna baglanmis kiitlenin serbest titresim hareketinde
kuvvet, ivme ve mesafe gibi farkli tiir parametreleri 6l¢meye yonelik olarak veri toplama sistemi olusturulmasi ve
LabVIEW ortaminda programlar gelistirilmesidir. Bu programlar ile ivmedlger, darbe ¢ekici, kuvvet sensorii ve
lazer temelli hassas mesafe 6lcer verileri ayni anda okunabilmektedir. Kiitle ve kayistan meydana gelen sistemi
asmak {lizere caligma iinitesinin mekanik aksam imalati ters U harfine benzeyen sasi tip govde seklinde
gerceklestirildi. Tek serbestlik dereceli bu sistemde kiitleye darbe ¢ekici ile impuls tip kuvvet girdisi uygulandi.
Hem kiitlenin yaptig1 titresim hareketine ait fiziksel biiytikliikler 6l¢iildii hem de kayisin sabit mesnetine gelen
kuvvet olgtildii. Kiitle hareketinin 6l¢lim biiyiikliikleri zamana bagli olmak iizere kiitlenin ivmesi ve yer
degistirmesidir. ivme, ivmedlcer ile yer degistirme ise lazer temelli hassas mesafe dlcer ile 6lciildii. Darbe cekicini
farkli uglar ile kullanarak &lgiim ¢alismalar1 yapildi ve sensdrlerden gelen veriler kaydedildi. Olgiim ve veri
toplama sisteminde iki adet ivmedlger, darbe ¢ekici, kuvvet sensorii, deplasman Slger, veri toplama kart1 ve bu
cihazlarin ¢aligmasini saglayan programlar bulunmaktadir. Zaman verileri elde edilmis, TDMS formatinda
kaydedilmis ve sunulmustur.

Anahtar Kelimeler: Yay-kiitle modeli, Ivmedlcer, Lazer mesafe dlger, Veri toplama sistemi, LabVIEW .
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Determination of Surface Properties of Different Formwork Release Agents on Strength
Concrete
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2Gazi University Department of Civil Engineering, Faculty of Technology, Gazi University, Ankara/Turkey.
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*Corresponding Author: gdurmus@mail.edu.tr

ABSTRACT

In this study, concrete samples were poured into mold using three different formwork oils and the impact of
formwork oil on concrete surface hardness and carbonatization was investigated. 60x60x10 cm3 sized wood
formworks were produced by class II pine timber. Three kinds of formwork oils were used such as standard,
concentrate and plywood formwork oils. Concrete blocks were developed by pouring the C20 strength class of
concrete into formworks. Concrete surface hardness and carbonatization depths were measured by taking cores
giving dimensions of @50x100 mm. The results revealed that the highest surface hardness and carbonatization
values were obtained from concentrate formwork oil. The surface hardness was 10% higher and the carbonatization
was 49% least than oil-free formworks

Keywords: Wood formwork, formwork oil, compressive strength, ultrasound velocity, carbonatization.
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Parameter estimation for nonlinear transmission line design using the artificial neural
network model
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“Corresponding Author: abdullahaksoy@uludag.edu.tr

ABSTRACT

Soliton wave modeling is performed for the nonlinear transmission lines (NLTLs) with input and output
parameters. 75 different simulations have been carried out for 5 different parameter values given in the input.
LTSpice simulation program is used for simulations. Two different output parameters are created for these
simulations. These output parameters are the center frequency and the maximum amplitude value. Among the
simulations created, two are selected and the results are shown. Later, the experiments of these two simulation
models are carried out. NLTL input parameters and simulation output parameters are trained with the help of the
artificial neural network (ANN) model. As a result of the training and testing processes, it is seen that the network
had a correlation value of 0.988. Model values found as a result of theoretical approaches in the literature have
been tested. It has been observed that there is approximately %98 agreement between the result values modeled
with artificial neural networks and the values created with theoretical formulas.

Keywords: Artificial neural network (ANN), Electrical soliton, Microwave soliton oscillator, Nonlinear
transmission lines (NLTLs), Soliton.
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Uygulamali Egitim Modeli Icin Firma Secim Kriterlerinin Belirlenmesi ve Bir Sanayi
Universitesinde Vaka Calismast
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OZET

Giliniimiizde tecriibeli mezun kavrami, mezuniyet sonrasi firmalarin 6grencilerden beklentilerindeki ve issizlik
oranindaki artig nedeniyle son derece 6nemli bir arastirma konusu haline gelmistir. Bu durum egitimde uygulamali
egitim modelinin gelistirilmesini beraberinde getirmektedir. Uygulamali egitim kapsaminda {iniversitelerle
firmalar arasinda “Universite-Sanayi Isbirligi” anlagmalari yapilmaktadir. Ancak uygulamali egitim modelinin
yeni bir kavram olmasi, literatiirde firmalarin adaylari ve Ogrencileri se¢meleri konularina agirlik verilmesi,
uygulamali egitim modelinden beklenen ¢iktinin azalmasina sebep olmaktadir. Bu kapsamda ¢alismada, bir sanayi
iiniversitesinde uygulamali egitim modelinde, dgrencilerin egitim gorecekleri firmalarm belirlenebilmesi icin
uzman goriigii alinarak, firma sec¢imi i¢in kriter havuzu olusturulmustur. Kriter havuzundan nihai kriterlerin
belirlenebilmesi icin farli sektdrlerden uzmanlarla saha ¢alismasi gerceklestirilmistir. Saha ¢alismast sonucunda
kriterler ana ve alt kriterler seklinde siniflandirilarak kapsamli bir kriter havuzu olusturulmustur. Cok kriterli karar
verme yontemi olan Analitik Hiyerarsi Prosesi (AHP) yontemi kullanilarak uzman goriislerinden elde edilen
veriler ile kriterlerin 6nem agirliklart nicel olarak degerlendirilmistir. Bu ¢alismanin literatiire katkisi su sekilde
Ozetlenebilir: 6grenci ve tiniversite géziinden firma se¢im kriterlerinin belirlenmesi, nicel karar verme yontemleri
ile kriter onem agirliklarinin belirlenmesi, bir sanayi tiniversitesinde vaka ¢alismasi gergeklestirilmesi.

Anahtar Kelimeler: 4HP Yontemi, Cok Kriterli Karar Verme, Firma Secimi, Uygulamali Egitim, Universite-
Sanayi Isbirligi.
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Investigation of the Lighting System Used in High Voltage Substations in Terms of Electric
Field and Corona Discharge
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® Department of Electrical and Electronics Engineering, Faculty of Technology, Marmara University, Istanbul/Turkey.

“Corresponding Author: mzekicelik@gmail.com

ABSTRACT

In the electrical transmission system, maneuvers or intervention should be done quickly in case of a possible
malfunction. In order for the intervention to be carried out correctly, the switchyards must be properly illuminated.
Insufficient lighting increases the risk of possible work accidents during night maneuvers or repair work. For this
reason, it is necessary to determine the lighting to be used in energy transmission facilities. This ensures that
malfunctions or maneuvers that may occur in the interconnected system are managed in a healthy way. Considering
the electric field exposed in high voltage switchyards, the lighting technology must be resistant to this. In this
study, first of all, the structures of the switchyards will be examined. It will be mentioned which lightings are used
in the switchyards in the transmission system. The electric field and corona discharge values that these lighting
systems are exposed to when under high voltage will be examined. In the last part of the research, the status of
lighting systems used in switchyards in energy management will be evaluated. Information will be given about
which lighting types would be appropriate to use against the electric field and corona discharges to which the
lightings are exposed.

Keywords: Electric field, Corona discharge, High Voltage, Lighting, Switchyard.
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OZET

Diinya, 2019 yilinin sonlarina dogru Cin’in Vuhan Eyaletinde ortaya ¢ikan Yeni Koronaviriis (Covid-19)
hastaligindan kiiresel 6l¢iide etkilenmis, bu hastalik hayatimizin akigini her alanda hizli bir sekilde degistirmemizi
gerekli kilmistir [1]. Bu hizli degisen hayat akislarindan biri de egitim alaninda olmustur. Tiim diinyada egitim
¢ogunlukla yiiz yiize yapilirken, Covid-19 salgimiyla bu yéntem uygulanamaz hale gelmistir. Bu kiiresel salgin
doneminde ¢ogu iilke uzaktan egitim modelini kullanmigtir. Uzaktan egitim modelinin kullanilmasi ve ders
iceriklerine erisimin artmasiyla analiz edilebilecek veride ve veri setlerinde hizl bir artis olusmustur. Ulkemizde
de, Yiiksek Ogretim Kurumu’nun (YOK) almuis oldugu tedbir kararlar ile tiniversiteler (planli veya acilen) uzaktan
egitime ge¢mistir. Bunun sonucunda, tiniversitelerin uzaktan egitim sistemlerinde ders notlari, sinav, 6dev, proje
ve benzeri 6rneklerden olusan veriler iizerinde analizler yapilabilecek veri seti ortaya ¢ikmistir. Bu aragtirmada,
Kayseri Universitesi Teknik Bilimler Meslek Yiiksekokuluna ait veriler iizerinde, RapidMiner programinda Derin
Ogrenme algoritmas1 kullanilarak, Senkron, Asenkron ve Hibrit yontemleriyle yapilmis derslerin &grenci
basarilarina gore karsilagtirilmasi yapilmustir. Bu galisma Sonucunda Derin Ogrenme algoritmasinin en iyi sonucu
veren parametrelerinin belirlenmesi ve Kayseri Universitesi Teknik Bilimler Meslek Yiiksekokulunun bir dahaki
akademik doneminde basari diizeyinin arttirilmasina yonelik, Senkron, Asenkron ve Hibrit yontemlerinden
hangisinin secilebilecegi konusunda tahminlerde bulunulmustur.

Anahtar Kelimeler: Covid-19, Derin Ogrenme, RapidMiner, Uzaktan Egitim, Veri Madenciligi.
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ABSTRACT

Milling/grinding systems are used in the food processing and pharmaceutical industry, metallurgical and materials
engineering, new composite material production studies, and the final stage of size reduction processes. The
milling process is applied to particle sizes smaller than 25 mm. These tools used for pulverizing the product to be
grinded are called grinders. The rapid decreasing of energy resources and the difficulty of accessing resources
cause a rapid increase in energy costs. It has been an important requirement to turn to new generation grinders
rather than traditional methods in grinding systems. It is foreseen that the new generation grinders will contribute
to the future of the enterprises and the efficient use of energy resources. In this study, it is aimed to increase the
efficiency in terms of powder size, time and energy saving criteria by enabling the grinding chamber to move
chaotically on the linear axis and with a constant frequency on the orbital axis, with the help of chaotic signals
loaded into the PLC device in an existing high-energy ball mill.

Keywords: Grinder, Chaos, Homogeneity, Energy Saving.
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OZET

Rekabet kosullarinin zorlastigi giiniimiiz diinyasinda, sirketlerin bu kosullar karsisinda gelistirebilecegi
reflekslerin en basinda, yenilikler ve icatlar yer almaktadir. Hizmet, iiriin ve 6zellikle teknolojik endiistriyel tirtinler
ancak Ozelleserck ve rakiplerden farkli olmay:1 saglayarak piyasadaki rekabet avantajini ele gegirebilmektedir.
Globallesen diinyada, iiriinlerin 6zellikleri birbirlerine yaklasirken, kiiciik farklar {irliniin piyasada avantajli veya
dezavantajli konumda olmasini belirlemektedir. Bu avantaji elde etmenin en 6nemli yolu, arastirma gelistirme
¢aligmalarina daha fazla 6nem vererek, Ar-Ge yatirimlarinit arttirmaktir. Bu ¢alismanin amaci, yapilan bu Ar-Ge
yatirimlar1 sonucu harcanan paranin, sirketlerin karliliklart basta olmak tizere diger bazi kazanimlarina olan
etkilerinin incelendigi c¢alismalarin yontem ve sonuglarii analiz etmektir. Analizlerin degerlendirilmesi
sonrasinda ¢ikan sonuglarin paylasilip, Ar-Ge g¢alismalarinin firma karlilik ve diger kazanimlarina olan etkisini
inceleyen ¢aligsmalarin sonuglariin genel bir gériiniimiinii elde etmektir.

Anahtar Kelimeler: Ar-Ge Harcamalari; Karlilik; Isletme Uygulama Analizi, Yatirim.
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Diiz Profilli Asfalt Zemin Yarig Lastiginde Farkl Kord Cesitleri ve Farkli Karisimlarin
Performansa Etkisi
Esra Cetin®” Metin Kuru?, Gasim Altundal?, Tugce Gormiiser?, Hiisnii Gerengi®, Ilyas Uygur®

2 Anlas Anadolu Lastik San. ve Tic. A.$', Diizce/Tiirkiye.
®Diizce Universitesi, Makina Miihendisligi Boliimii, Miihendislik Fakiiltesi, Diizce/Tiirkiye.
"Sorumlu Yazar: esra.cetin@anlas.com.tr

OZET

Yaris amach tasarlanmis alanlarda veya trafige kapatilmis halka acik alanlarda yapilan motosiklet pist yarislari,
Diinya da ve iilkemizde hizla popiilerlesen yarislardir. Farkli segmentlerde ve tamamen farkli kurallar ile yapilan
yariglarda en az motosiklet motor giicii kadar onemli performans saglayan kriterlerden biri de motosiklet
lastikleridir. Zemin ile siiriicii arasinda baglant1 kuran lastikler siiriicii i¢in hayati 5nem tasimaktadir. Ulkemizde
tiretilmeyen ve pazari gittikge genisleyen Ohvale Yariglari igin 6zel lastik gelistirilmesi ¢alismalarina baslanmustir.
Bu calismada diiz (slick) desen profilli yaris lastiklerinde karkas tipi ve karigimin performansa etkileri
incelenmistir. Rayon ve naylon kord tipi malzemeler kullanilarak elde edilen konstriiksiyonun en yiiksek enerjiyi
sundugu goriilmistiir. Belirlenen karkas tipi ardindan 6zel olarak gelistirilen karigimlar i¢in laboratuvar testleri
yaninda, yarig egitmeni ve ayni zamanda yarisg1 ile pistte saha testleri yapilmistir. Karisim denemelerinde en iyi
tutus ve performans olarak referans iiriinden %2 daha kisa siirede tam tur atmay1 saglayan 50 Shore A sertlikteki
karisim en ideal karisim olarak belirlenmigtir. Boylece motosiklet pist yariglarinda farkli kord tiplerinin enerji
tizerindeki etkisi ve farkli karisimlarin tur tamamlama siirelerine etkisi degerlendirilmistir.

Anahtar Kelimeler: Lastik, lastik performansi, motosikiet, motosikiet yariglari, yaris lastigi.
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Boliitleme Kullanarak Dogal Goriintiilerde Metin Tanima

Yeliz Senkaya®”, Cetin Kurnaz®

30rdu Universitesi, Bilgisayar Kullanimi Boliimii, Akkus Meslek Yiiksekokulu, Ordu/Tiirkiye.
®Ondokuz Mayis Universitesi, Elektrik-Elektronik Miihendisligi Boliimii, Mithendislik Fakiiltesi, Samsun/Tiirkiye.
“Sorumlu Yazar: yelizsenkaya@odu.edu.tr

OZET

OCR olarak da bilinen optik karakter tanima, taranan goriintiilerdeki bir kelimeyi ya da bir ciimleyi tanimak igin
kullanilan bir yontemdir. Uzun yillara dayanan arastirmalarla gelistirilmistir. Taranan goriintiiler lizerindeki metni
tespit etmede biiyiik basar1 saglamistir. Ancak dogal goriintiiler lizerinde istenilen sonucu vermemektedir. Bu
nedenle, dogal goriintiilerdeki metinleri tespit edebilmek i¢in 6zel yaklasimlarin gelistirilmesi gerekliligi
dogmustur. Bu ¢alismada, dogal goriintiiler lizerinde metin olan ve olmayan bélgeleri algilayip birbirinden
ayirmak i¢in gorlintii boliitleme yontemi kullanilmigtir. Goriintii boliitleme, bir goriintiiyii daha iyi analiz
edebilmek i¢in goriintiiyli anlamli bolgelere ayirma iglemidir. Dogal goriintii iizerinde bdliitleme yapmak i¢in
Maksimum Kararli Ekstrem Boélgeler (MSER) yontemi kullanilmistir. MSER ydntemi metin olmayan bolgeleri
engelleyerek, metin oldugu diisliniilen bolgeleri sinirlayici kutu igerisine almaktadir. Bu yontem ile dogal
goriintiiler iizerindeki metin olan bolgelerin daha iyi tespit edilmesi amaglanmistir. Dogal goriintii lizerinde
boliitleme islemi yapildiktan sonra sinirlayici kutu igerisine alinan bdlgelere OCR uygulanarak dogal goriintiiler
tizerindeki metnin daha dogru tespit edilmesi saglanmuistir.

Anahtar Kelimeler: Maksimum Kararli Ekstrem Bélgeler, Optik Karakter Tanima, Metin Tanima.
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Derin Kazilarda Ankraj Performans Analizi
Gékhan Cokparlamis®”, Murat Tonaroglu®

2Y1ldiz Teknik Universitesi, Insaat Miihendisligi Boliimii, ingaat Fakiiltesi, istanbul/ Tiirkiye.
“Sorumlu Yazar: f0917004@std.yildiz.edu.tr

OZET

Ankrajli iksa sistemleri 6zellikle derin kazilarda stabiliteyi saglamak i¢in kullanilan 6nemli bir geoteknik
miihendisligi uygulamasidir. Bu nedenle uzun yillardan bu yana ankraj ¢calisma prensibi ve performansini etkileyen
faktorler galisilmaktadir. Bu noktadan hareketle bu bildiride de konu ile ilgili bir arastirma sunulmustur. Arazide
2 ayn profilde ger¢eklestirilmis mevcut bir ankraj uygulamasi i¢in; bu ¢aliymada ankraj kok boyu, ankraj serbest
boyu, 6ngerme kuvveti ve siirsarj ylikii degisimlerinin ankraj performansi tizerindeki etkisi incelenmis ve sonuglar
grafikler ve tablolar halinde her iki profil i¢in ayr1 ayr1 verilmistir. Grafikler incelendiginde, 6zellikle ankraj
ongerme kuvveti degisiminin ankraj performansi lizerindeki etkisi agik bir sekilde goriilmiis; ayrica ¢alisilan
parametrelerin olusan momentlerde meydana getirdigi farkliliklar belirtilmistir.

Anahtar Kelimeler: Ankraj, Ongermeli Ankraj, Zemin Ankrajlari, Derin Kazilar, Plaxis 2D.
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Kardan Millerinde Kullanilan Istavroz Rulmanlarinin Sonlu elemanlar ile Modellenmesi
I¢in Mesh Independency Calismast
Serdar Kaan Hortooglu®", Efe Isik®

Tirsan Kardan San. Tic. A.S., Tirsan Kardan Ar-Ge Merkezi, Manisa/Tiirkiye.
“Sorumlu Yazar: s.hortooglu@tirsankardan.com.tr

OZET

Kardan milleri, motor tarafindan iretilen ve vites kutusu iizerinden iletilen gii¢ sonucu ortaya ¢ikan dondiirme
momentini ve dondiirme hareketini, sabit ya da degisken agisal pozisyonlarda bir safttan digerine ya da
diferansiyele ileten aktarma organi elemanlaridir. Kardan millerinin tasarim dogrulamalar1 ¢ogunlukla sonlu
elemanlar yontemleri gibi sanal dogrulama metotlar1 ile gergeklestirilir. Sonlu elemanlar modelleri kurulurken
dikkat edilmesi gereken bazi hususlar bulunmaktadir. Bu sebeple modellemede basitlestirilmeye gidilir. Kardan
milini olusturan alt bilesenlerden universal mafsallarda igne tipli rulmanlar kullanilmaktadir. igne tipli rulman
analizinde noktasal temaslar (Hertzian Contact) oldugundan dolayr sonlu elemanlar analizini (FEA)
gergeklestirmek zordur. igne tipli rulman analizlerinde masuranin temas yiizeylerinin dogru temas tanimlarinin
yapilmasi ¢ok 6nemlidir. Rulman igerisindeki masuranin ve temas yiizeylerin mesh kalitesi ve mesh boyutu, analiz
sonuglarint dogrudan etkilemektedir. Bu ¢aligmada mesh boyutunu belirlemek igin “Mesh Independency” metodu
uygulanmistir. Mesh boyutunun azaltilmasi; Von-Mises gerilmesinde ve ¢0ziim siiresini artmasina sebep
olmaktadir. Mesh boyutunun gereginden biiyiikk segilmesi ise; ¢oziim siiresini hizlandirmaktadir, fakat analiz
sonucunun yanlig olmasina sebep olmaktadir. Bu sebeple dogru mesh boyutu se¢ilmesi analizin gidisati i¢in dnem
arz etmektedir. Mesh independency metodunda mesh boyutlari azaltilarak analizler gergeklestirilir. Analiz
sonuglari incelenir, sonuglar arasindaki farkin %10°u gegmedigi bolimler dikkate alinir. Dogru mesh boyutu bu
boliimler 6zelinde tayin edilir. Masura ve muylu pargalari i¢in belirlenen mesh boyutu; masura pargasi igin 0,35
mm, muylu pargasi i¢in 0,267 mm olarak bulunmustur.

Anahtar Kelimeler: Mesh independency, Igne tipli rulman, Sayisal analiz, FEA.
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A Bayesian BWM based model for selecting building insulation materials under
sustainability perspective

Ertugrul Ayyildiz*", Melike Erdogan®

aDepartment of Industrial Engineering, Faculty of Engineering, Karadeniz Technical University, Trabzon/Turkey.
°Department of Industrial Engineering, Faculty of Engineering, Duzce University, Duzce/Turkey.
“Corresponding Author: ertugrulayyildiz@ktu.edu.tr

ABSTRACT

The issue of energy efficiency is being addressed worldwide as a subject that is becoming more and more important
every day. The implementation of insulation measures for buildings, which is one of the first elements in energy
consumption, is a critical implementation that can be applied to both increase efficiency and reduce the greenhouse
gas effect. While trying to create buildings that are efficient in terms of energy consumption, the sustainability
factor should always be paid regard. Since different insulation materials are used in the building insulation process,
it is necessary to consider many factors in the evaluation of these materials. Due to this complex nature in the
selection of insulation materials, it requires a multi-criteria decision approach to apply a detailed and systematic
evaluation. Considering all these, we aim to evaluate the building insulation materials under the sustainability
perspective by using Bayesian Best Worst Method in this paper. Finally, the weights and ranking of the criteria
are calculated and the most and least important factors are revealed for the building insulation selection process.

Keywords: Bayesian BWM, Insulation materials, Multi-criteria decision making, Sustainability.
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Operational Issues and Proposed Solutions in Wastewater Treatment Plants in the Western
Black Sea Basin of Turkey
Erol Arslan?, Tugce Demir®, Berkin Ustiinylldiz®, Nazli Baldan Pakdil®”

2Bolu Municipality, Water and Sewerage Administration, Bolu/Turkey.
°Bolu Abant Izzet Baysal University, Faculty of Engineering, Department of Environmental Engineering, Bolu/Turkey.
¢Duzce University, Kaynash Vocational School, Environment Protection and Control, Duzce/Turkey.
“Corresponding Author: pakdil_n@ibu.edu.tr

ABSTRACT

Operational issues frequently encountered in municipal wastewater treatment plants with capacity of over 10,000
m’/ day in the Western Black Sea Basin of Turkey were investigated. The plants covered in the study consist of
pre-treatment units and biological treatment (activated sludge system) units. The operational problems that may
occur in each of these units are discussed and solution proposals are presented based on the characteristics of the
basin. Sand accumulation problems originated due to the sewage system in bar screens and grit chambers which
was affected by seasonal conditions. The issues of primary and final settling tanks were found to be related to
monitoring of sludge level and sludge collecting mechanism. Moreover, the major issues in the aeration tank can
be eliminated by arranging the unit according to seasonal conditions. Operation selection and design of the plants
must be configured consistent with geographical, meteorological, climatic, economic and sewage system
specifications of the region. This study would be useful for resolving activated sludge settling and/or operating
problems in existing systems and for designing new or upgraded plants.

Keywords: Wastewater treatment plant, Operational issues, Western black sea basin.
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5G Uygulamalari icin Eliptik Mikroserit Anten Tasarimi

Mustafa Mutlu®”, Cetin Kurnaz®

30rdu Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Ordu/Tiirkiye.
®Ondokuz Mayis Universitesi, Elektrik-Elektronik Miihendisligi Boliimii, Mithendislik Fakiiltesi, Samsun/Tiirkiye.
“Sorumlu Yazar: mustafamutlu@odu.edu.tr

OZET

Bu ¢aligmada 5G uygulamalarda kullanilmak iizere dielektrik malzemesi PF-4, toprak ve yama kismi yapigkan
bakir banddan olusan, toplam 42.543 MHz band genisliginde ¢alisan yiiksek kazangli bir eliptik mikroserit anten
tasarlanmistir. Tasarlanan anten 5G uygulamalar i¢in Orta band I, Ortan band II ve Yiiksek bandda yer alan 6 farkli
frekans bandinda c¢alisabilmektedir. Antenin ¢alisma frekans araliklar1 3.46 - 3.69, 11.61 - 12.34, 13.22 - 20.29,
21.43 - 21.92, 24.44- 25.14, 26.77 — 60 GHz’dir. Bu frekans araliklarinda en diisiik anten kazanc1 8.28 dBi iken
en yiiksek anten kazanci ise 30.357 dBi’dir. Tasarlanan yiiksek kazancli anten, 5G uygulamalarda anten dizisi
kullanilmadan genis bir frekans bandda ve birden fazla frekans araliginda kullanilabilir.

Anahtar Kelimeler: Begsinci nesil, Eliptik mikroserit anten, Band genisligi, CST.
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Riizgar Tahrikli Piezoelektrik Jeneratiorleri Kullanarak Enerji Hasadi
Tamarah Kareem®”, Mehmet Zeki Bilgin®

3Elektrik Miihendisligi Boliimii, Kocaeli Universitesi, Kocaeli, Tiirkiye.
*Sorumlu Yazar: tamarahayad93@gmail.com, bilgin@kou.edu.tr

OZET

Klasik jeneratdrlerin giinliik hayattaki elektrik enerjisi ihtiyacini karsilarken yakit maliyetlerinin yiiksek olmasi ve
stirekli bakim ihtiyacinin olmasi isletme maliyetlerini artirmaktadir. Yenilenebilir ve atik olmadan elektrik enerjisi
elde etmek icin ileri teknolojiden yararlanilmasi gerekmektedir. Bu nedenle ¢alismada, yaygin ve zararsiz olan
rlizgar enerjisinden yararlanmak ve bunu elektrik enerjisine doniistiirmek i¢in, kiigiik giiclii Savonius riizgar tiirbini
tarafindan tahrik edilen, piezoelektrik malzeme, neodimyum miknatislar kullanilan bir enerji hasatgisi dnerilmistir.
Elektrik enerjisi, riizgar enerjisi yoluyla piezoelektrik kristallerin titresiminden iiretilmektedir. Riizgar tiirbini
donmeye bagladiginda mile bagli miknatislar tarafindan iretilen manyetik kuvvet piezoelektrik kristaller iizerine
monte edilen miknatislar ile itme ¢ekme kuvveti olustururlar. Bu sayede piezoelektrik malzemelerin titresimi
saglanir. Piezoelektrik malzemeler bu titresim enerjisini elektrik enerjisine doniistiiriirler. Bu ¢alismada, biri iki
kanattan, digeri li¢ kanattan olusan iki tip Savonius riizgar tiirbini tahrikli 4 piezoelektrik seramige sahip, hareketin
devamlilig1 ve titresim miktarmi artirmak i¢in tiirbin miline bagli dort miknatish bir riizgar tahrikli piezoelektrik
enerji hasat¢isi tasarimi yapilmistir. Daha diizgiin bir titresim elde etmek i¢in piezoelektrik malzemelerin iizerine
de muknatislar yerlestirilmistir. Onerilen hasatcinin  ¢ikis  biiyiikliikleri belirlenerek iiriiniin  kullaninm
dogrulanmaya calisilmustir.

Anahtar Kelimelgr: Piezoelektrik, Savonius Riizgar Tiirbini, Enerji Hasadi, Piezoelektrik Titresim, Riizgar
Enerjisi, Elektrik Uretimi.
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The effect of post-fire air curing on alkali-activated slag+fly ash mortars

Alkali ile aktive edilmiy ciiruf+ucucu kiil harclarina yiiksek sicaklik sonrast hava kiiriiniin
etkisi

Rabia Gizem Sertbakan?®”, Ismail Isa Atabeyb, Ugur Durak®, Serhan Ilkentapar®,
Okan Karahan®Y, Cengiz Duran Atis®

3Erciyes Universitesi, Insaat Miihendisligi Anabilim Dal, Fen Bilimleri Enstitiisii, Kayseri/Tiirkiye.
®Nevsehir Hac1 Bektas Veli Universitesi, ingaat Miihendisligi Boliimii, Miihendislik-Mimarlik Fakiiltesi, Nevsehir/Tiirkiye.
°Erciyes Universitesi, Insaat Miihendisligi Boliimii, Miihendislik Fakiiltesi, Kayseri/Tiirkiye.
dKayseri Universitesi, insaat Miihendisligi Boliimii, Mithendislik, Mimarlik ve Tasarim Fakiiltesi, Kayseri/Tiirkiye.
“Sorumlu Yazar: gsertbakan@gmail.com

OZET

Bu calismada alkali ile aktive edilmis yiiksek firin ciirufu ve ugucu kiil igeren harglarin dayanim 6zelliklerine
yiiksek sicaklik sonrasi hava kiirii kogullarinin etkisi arastirilmistir. Bu amagla ugucu kiil %0, %25, %50, %75,
%100 oranlarinda yiiksek firin ciirufu ile ikame edilerek harglar iiretilmistir. Harglarda aktivator olarak %10
oraninda Na iceren sodyum metasilikat kullanilmistir. Uretilen harclar 24 saat 90°C kiire tabi tutulmustur. Isil kiir
sonras1 numuneler 400, 600 ve 800°C’de yiiksek sicakliga maruz birakilmistir. Birinci grup numuneler etiiv kiirii
uygulandiktan 1 gilin sonra, ikinci grup numuneler yiliksek sicaklik uygulandiktan 1 giin sonra, ii¢iincii grup
numuneler ise yiiksek sicaklik uygulandiktan sonra 28 giin havada bekletilerekagirlik kaybi, egilme dayanimi ve
basing dayanimi testlerine tabi tutulmustur. Yiiksek sicaklik 6ncesi en yiiksek basing dayanim 75,5 MPa ile %100
cliruflu numunelerde elde edilirken en diisiik basing dayanimi 44,6 MPa ile %100 ugucu kiil igeren numunelerde
elde edilmistir. Yiiksek sicakliktan sonra 28 giin havada kiir uygulanan numunelerin basing dayanim degerleri
yiiksek sicakliga maruz kalmayan numunelerin basing dayanim degerleri ile karsilastirildiginda,400°C, 600°C ve
800°C’de sirasiyla en fazla %32, %64 ve %93 basing dayanimi kayb1 meydana gelmistir. Ek olarak, numunelerin
yiiksek sicakliktan sonra 1 ve 28 giin siireyle havada kiir edilmesi, basing dayanimlarinda énemli bir degisiklige
neden olmamustir.

Anahtar Kelimeler: Alkali aktivasyon, ciiruf+ucucu kiil, dayanim, yiiksek sicaklik, hava kiir.
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7075 Aluminyum Alasimina Tane Inceltme Isleminin Mikroyapisal ve Mekanik
Ozelliklerine Etkisi

Adnan Kahveci®”, Engin Kocaman®, Nazim Kunduraci®, Stileyman Can Kurnaz®
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® Zonguldak Biilent Ecevit Universitesi, Havacilik ve Uzay Miihendisligi Boliimii, Mithendislik Fakiiltesi, Zonguldak/Tiirkiye.
¢ Sakarya Universitesi, Metalurji ve Malzeme Miihendisligi Boliimii, Miihendislik Fakiiltesi, Sakarya/Tiirkiye.
“Sorumlu Yazar: adnan.kahveci@fbe.karaelmas.edu.tr

OZET

7075 Aliminyum alagimi, diisiik yogunluk, yiikksek mukavemet ve yiiksek korozyon direnci gibi 6zelliklerinden
dolay1, havacilik-uzay ve otomotiv sanayinde siklikla kullanilan bir alasimdir. Bu alagimlara uygulanan 1sil iglem
ile mekanik 6zelliklerinde 6nemli seviyede artis elde edilmektedir. Ote yandan son trendler 7075 serisi aliiminyum
alagimlarina ilave edilen eser miktardaki alasim elementlerinin mekanik ozellikleri daha da artirabilecegi
yoniindedir. Bu ¢alismada 7075 aliiminyum alasimina farkli oranlarda ilave edilen Al-5Ti-1B tane incelticinin
mikroyapisal, mekanik 6zellikler ve 1s1l iglem iizerindeki etkileri incelenmistir. Bu amagla 7075 aliiminyum
alasimu igerisine agirlikca %0, %0,5 ve %1 oraninda AI5TilB tane inceltici ilave edilmistir. Akabinde ¢ozeltiye
alinarak yaslandirma uygulanan alagimlarin baz ve 1si1l islem uygulanan durumlari incelenmistir. Caligma sonucu
tane incelticinin hem ¢dkelme sertlesmesi uygulanan numunelerde hem de uygulanamayan alagimlar iizerinde
mikroyapisal olarak degisikliklere sebep oldugu goézlemlenmistir. Tane inceltici ilave edilmeyen alasimin sertlik
degeri, ilave edilip 1s1l islem uygulanan alagima gore %47.5 oraninda artis saglanmistir. Cekme testi sonucu elde
edilen verilere gore tane inceltici ilave edilen ve ¢okelme sertlesmesi uygulanan alagimin ¢gekme mukavemetinin,
tane inceltici ilave edilemeyen alagima gore %111 oraninda daha yiiksek oldugu goriilmiistiir.

Anahtar Kelimeler: Aliiminyum, Al 7075, Tane inceltme, Sertlik, Cekme Testi.
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FPGA Tabanlh 8-Bitlik Tamsay1 Bolme Islemi I¢in IP Cekirdek ve Kullanici Tabanl
Tasarimlarin Karsulastirdmasi ve Sonuclarinin Analizi
Yunus Bayather®", Serkan Dereli®

#Sakarya Uygulamali Bilimler Universitesi, Elektrik Elektronik Miihendisligi Boliimii, Sakarya/Tiirkiye.
P Sakarya Uygulamali Bilimler Universitesi, Bilgisayar Teknolojileri Boliimii, Sakarya/Tiirkiye.
“Sorumlu Yazar: yunusbayatlier@gmail.com

OZET

Alanda Programlanabilir Kap1 Dizisi olarak ifade edilen FPGA’ler; mantik kapilar1, kullanicinin tasarimina bagh
olarak girilen degerler dogrultusunda mantiksal sonuglar iiretir. FPGA bize diger higbir entegrenin ve sistemin
saglayamayacagl bir esneklik ve kullamiglilik verir. Bu calisma FPGA de IP ¢ekirdek tasarimi kullanarak
gergeklestirilecektir. FPGA de IP ¢ekirdek tasarimi bagkasi tarafindan veya tasarimcinin kendisi tarafindan
tasarlandiktan sonra uygun olan herhangi bir tasarimda kullanabilecegi hazir donanim modiiliidiir. Bu ¢alismada
FPGA de tasarlanacak IP cekirdek ile istenilen 8 bitlik bir tam say1 yine istenilen 8 bitlik bir tam sayiya boliinerek
ortaya cikan sonuclar karsilastirilacaktir. Xilinx firmasinin geligtirmis oldugu Vivado HIx editions programi
kullanilarak VHDL kodlama dilinde program tasarimi yazilip, RTL semast olusturulduktan sonra bélme isleminin
asamalar1 simiilasyon ile degerlendirilecektir. Kullanilacak olan bu IP ¢ekirdek modiilii sayesinde, gergeklestirilen
islemlere hiz kazandirmasinin yani sira donanim sistem maliyetinde de avantaj saglayacaktir.

Anahtar Kelimeler: FPGA, VHDL, Tamsayt Bélme. IP Cekirdek.
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Influence of Build Direction on the Mechanical Strength of Fast and Hard Resins
Fabricated by VAT Photopolymerization Based Additive Manufacturing
Ozgiir Poyraz®", Oguzhan Arslan®, Mehmet Yaylaci®

Eskisehir Technical University Department of Mechanical Engineering, Faculty of Engineering, Eskisehir/Tuirkiye.
“Corresponding Author: ozgurpoyraz@eskisehir.edu.tr

ABSTRACT

Similar to the other additive manufacturing (AM) technologies, VAT photopolymerization (VP) is of great interest
to research institutions and industrial sectors ranging from biomechanics to flexible electronic components, from
jewelry to mold making. The reason of this interest is the ability to manufacture complex shaped products without
the need for tools, fixtures or molds. Moreover, VP AM systems offer low investment costs, compact external
volumes, precision manufacturing capabilities, and compatibility with a wide variety of resins. In this regard, a
good understanding of the VP AM method is beneficial for both researchers and engineers. This study aims to
contribute to the scientific knowledge by investigating and benchmarking the influence of build direction and
curing on the mechanical strength of hard resins. Within the scope of this study, hardness and tensile specimens
were manufactured in different build directions with the parameters that offer the highest density. The specimens
that were manufactured in two groups, one cured and the other uncured, were subjected to tests and the obtained
values were reported and benchmarked. It was demonstrated that curing has a negligible effect on density. It
increases hardness and strength while reducing elongation. In addition, vertical uncured specimens are stronger
than their horizontal counterparts.

Keywords: Additive manufacturing, VAT photopolymerization, Curing, Mechanical testing.
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Performance of Kolmogorov-Sinai Entropy in Detection of Myocardial Infarction Patients
Merve Baskaya®", Ali Narin?

#Zonguldak Biilent Ecevit University, Electrical and Electronics Engineering Department, Zonguldak/Turkey
“Corresponding Author: mervebaskaya.mb@gmail.com

ABSTRACT

A heart condition known as myocardial infarction (MI) is a provision in which the heart muscle is damaged as a
result of partly or totally interruption of blood supply to areas of the heart. This provision, which causes lasting
damage to the heart, can result in death unless diagnosed timely. Therefore, early detection of MI is very important.
In the early detection of MI, besides the patient's symptoms, Electrocardiogram (ECG) signals, which can be
obtained easily and cheaply, are frequently used by specialists. However, MI-related abnormalities in some ECG
signals may be overlooked by clinicians. Artificial intelligence-based decision support systems have been
developed to eliminate this problem. In this study, the performance of Kolmogorov-Sinai entropy in detecting MI
was investigated using data from 52 normal and 148 MI individual. The noisy and noiseless states of the ECG
signals were also examined and the results were obtained. Performance values were obtained with support vector
machines (SVM), decision trees and probabilistic neural network algorithms. It has been determined that the
highest performance belongs to the SVM algorithm with an accuracy value of 87.06%. It is seen that Kolmogorov-
Sinai entropy gives a remarkably high result on noisy ECG signals.

Keywords: Myocardial Infarction, Electrocardiogram, Kolmogorov-Sinai Entropy, Support Vector Machine.
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A new method for EOG signal processing
Abdalrahman SKHETA*", Nazmi EKRENP

@ Department of Electrical and Electronics Engineering, Instite of Pure and Applied Science, Marmara University, Istanbul/Turkey
® Department of Electrical and Electronics Engineering, Faculty of Technology, Marmara University, Istanbul/Turkey.

“Corresponding Author: eng.abdulrahman.sk@gmail.com

ABSTRACT

The most important procedures that must be followed while designing an electronic circuit are minimizing the
circuit size and reducing the number of electronic components as much as possible. In addition to the economic
benefits of these procedures, they make it easier to repair and maintain due to the fewer used components. In this
study, a new method has been used to receive and process the EOG signal. While several operational amplifiers
are used to obtain the EOG signal, a single amplifier-based EOG signal acquisition circuit has been designed.
Instead of active filters, the noise has been processed programmatically. The signal oscillation between negative
and positive values has been eliminated by adding resistors, making the circuit size smaller and reducing the
number of components used. The circuit enables the user to control the mouse pointer only by moving his eyes.
This circuit is effective and practical for people with disabilities and limited mobility, since they cannot use their
hands to perform this task. The system has been made wireless to provide more convenience to the user. The circuit
was executed and the results were promising as it was possible to move the mouse pointer effectively. The accuracy
of the circuit was about 85 percent.

Keywords: EOG, Vital signals, Wireless system.
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Ladik (Konya kuzeyi, Tiirkiye) Dolayindaki Siliiriyen-Orta Devoniyen Karbonatlarinin
Petrografik ve Jeokimyasal olarak Incelenmesi

Ali Miijdat Ozkan®", Adnan Déyen®

4K onya Teknik Universitesi, Jeoloji Miihendisligi Béliimii, Mithendislik ve Doga Bilimleri Fakiiltesi, Konya/Tiirkiye.
“Sorumlu Yazar: amozkan@ktun.edu.tr

OZET

Bu calismada Konya kuzeybatisindaki Siliiriyen-Orta Devoniyen karbonatlarinin petrografik ve jeokimyasal
ozelliklerinin belirlenmesi amaglanmustir. Inceleme alaninda temeli olusturan bu karbonatlar resifal resifal bir
karmagik seklinde gelismistir. Gri, krem renkli, orta-cok kalin tabakalanmali bu karbonatlar, dolotasi, kalsitik
dolotasi, kirectasi ve dolomitik kirectasi seklindedirler. Bu karbonatlar mikrofasiyes olarak, dolomiksparit,
kristalin kiregtasi, dolosparit ve vaketasi, istiftas1 6zelligindedir. Karbonatlarin Sr icerigi (6-211 ppm) diigiik olup
gomiilme dolomitlerinin Sr degerleri ile tutarlidir. Na igerigi (148-371 ppm) de gdémiilme dolomitlerinin Na igerigi
ile tutarlidir. Bu karbonatlarin Fe (699-3287 ppm) ve Mn (0-232 ppm) igerikleri yiiksek olup gomiilme
dolomitlerinin Fe ve Mn igerigi ile tutarlidir. Caligilan karbonatlarin major ve iz element 6zellikleri diyajenetik
alterasyonu ve havzaya 6nemsiz miktarda terijen girdisini igaret etmektedir. Bu karbonatlarin 6énemli bilesenini
olusturan dolotasi drnekleri replase edilen kiregtaglar1 gibi, nadir toprak elementlerince fakirlesmeyi gosterirler.
Dolomitlerin nadir toprak element i¢erigi karbonat safhasiyla iliskili olmayip, detritik alumino-silikat (6r. feldispat
ve kaolinit gibi kil mineralleri) ile demir bulunduran mineraller (6r. pirit ve muhtemelen ankerit yada siderit gibi)
safthasiyla kontrol edilmistir. Bozdag dolomitlerinde gozlenen didolomitlesmenin sig gomiilme ortaminda
oksitleyici meteorik sularin etkisiyle olustugu sonucuna varilmstir.

Anahtar Kelimeler: Dolotasi, kiregtasi, petrografi, jeokimya, Konya.

119


mailto:amozkan@ktun.edu.tr

. 4™ International Engineering Research Symposium

\'\- 4 -
w ﬁ INERS’22
March 04-06, 2022, Diizce, Tirkiye

www.umas.duzce.edu.tr ISBN: 978-605-06356-9-0

Selection of Most Suitable Milking Machine with Macbeth and Gray Relational Analysis
Hakan Murat Arslan®*, [smail Durak®, Adem Kdse®

2Business Faculty, Diizce University
® Business Faculty, Diizce University,
¢ Institute of Graduate Sudies, Diizce University
“Corresponding Author: muratarslan@duzce.edu.tr

ABSTRACT

Milking machines are an important element of the livestock sector, which is one of the main activities of the
countries. Milking machines have become a part of the life of livestock keepers. Such equipment can be considered
as applications of mechanical engineering on the livestock sector. Providing such equipment with optimal features
and maximum profit is a complex procedure for livestock firms in particular. Decision-making procedures in the
livestock sector should be scientific in order to increase productivity, competitiveness, and sustainability. In this
perspective, in this study, the problem of determining the optimum milking machine was evaluated with Multi-
Criteria Decision Making (MCDM) methods. In the study, six different milking machines were analyzed with two
different MCDM methods according to eight criteria. In this frame, the criterion weights of the related decision
problem were calculated by the MACBETH method. Moreover, MACBETH and Gray Relational Analysis (GRA)
methods were used separately to determine the most suitable milking machine. Furthermore, the results of
Spearman Rank Correlation Analysis were used to assess the rankings produced by various methodologies, and
the results were determined to be extremely positive. The results of the study were shared with the decision makers.
Besides, academic, and sectoral recommendations for further research on related themes were offered.

Keywords: Milking Machines, MACBETH Method, Gray Relational Analysis Method.
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Numerical investigation of the effect of Port H2, pilot diesel, and main methane on
combustion and emissions

Ismail Seven®", Hiiseyin Giirbiiz®

2Sirnak Vocational School, Department of Machinery and Metal Technologies, Sirnak University, 73000, Turkey
® Automotive Division, Department of Mechanical Engineering, Sirnak University, Sirnak, 73000, Turkey
“Corresponding Author: ismailseven2010@gmail.com

ABSTRACT

In this study, the effects of Porta H», pilot diesel, and main fuel methane gas on combustion and emissions were
numerically investigated. Numerical analysis of the experiment was carried out on a 2-cylinder diesel engine
modeled with AVL BOOST software. While hydrogen was injected into the intake port with a 5% increase in the
range of 25-45%, diesel was injected as the pilot fuel at a fixed rate of 5% and also CH4 was injected directly into
the cylinder to complete 100% of the total fuel amount. The experiment aims to examine the emission and
performance of the engine by enabling the combustion of hydrogen and methane fuels, which are known as clean
fuels and can work in harmony with diesel fuel, with diesel fuel at different rates. The result of the study showed
that there was a significant reduction in NOx and Soot emissions with the addition of methane. When hydrogen
and methane are used, soot emissions decreased by 98.77% and 78.28% compared to diesel fuel.

Keywords: Methane, Hydrogen, Diesel, Alternative Fuel, RCCI combustion.
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Aliimina Malzemeden Yenilik¢i Zirh Imalati
Emincan Ozbagdathi®", Biisra Oktavgil? Bilal Kursuncu?
Bartin Universitesi, Makina Miihendisligi Anabilim Dal, Egitim Enstitiisii Bartin/Tiirkiye.
. "Sorumlu Yazar: ozbagdatliemin@gmail.com
OZET

Zirhlar, tarih boyunca insanlar1 korumus ve her ¢agda farkli materyaller kullanilmigtir. Teknik seramiklerin en
onemli avantaj1 diger zirhlara gére daha hafif ve enerji soniimleme kabiliyetlerinin yiiksek olmasidir. Bunlar g6z
oniine alindiginda teknik seramigin iyi bir zirh malzemesi olacagi 6ne siiriilmiis ve arastirmalarda kanitlanmustir.
Bu caligmada Aliimina (Al,O3) teknik seramik tozunun sikistirtlma metodu ile imalati yapilip, yeterli sicakliklarda
sinterlenip testler sonucunda aliimina teknik seramiginin zirh uygulamalar1 i¢in uygunlugunun gdosterilmesi
amaclanmaktadir. Sinterlenme isleminden yapilan sonra Vickers sertlik testi, basma dayanim testi, SEM
goriintiilerini incelendi. Vickers sertlik testinden elde edilen sonuglar literatiir ile karsilastirildiginda iiretilen
numunelerin beklendigi gibi oldukg¢a iyi oldugu gozlemlenmistir. Gerekli hesaplamalarin tamamlanmasinin
ardindan aliimina seramik zirh plakasinin, giiniimiizde kullanilan ¢elik zirh plakalarindan yari yartya hafif oldugu
bulunmustur. SEM goriintiileri incelendiginde numunelerin sinterlenme sonrasi boyut degisiminin olumlu yonde
gerceklestigi bulundu. Tiim mekanik, fiziksel testlerin ve hesaplamalarin sonucunda iiretilen aliimina zirh plaka
numunelerinin, savunma sanayinde seramik zirh olarak kullaniminin uygun oldugu goriilmiistiir.

Anahtar Kelimeler: Aliimina, Farkli geometrili seramik viicut zirhi, Seramik viicut zirhi.
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Debriyaj Diski Dis Ana Sac Batma Prosesinin Etkilerinin Incelenmesi
Caner Es?, Serdar Akbulut?®, Ibrahim Can Kaymaz®, Ulascan Kurt®, Hiiseyin Cakili®, Omer
Yildiz
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“Sorumlu Yazar: c.es@donmezdebriyaj.com.tr

OZET

Araglarda ve bazi makinelerde motor ve sanziman arasinda tork ve hareketi aktarma organi olarak debriyaj
sistemleri kullanilir. Debriyaj sistemleri debriyaj diski, debriyaj baskist ve debriyaj rulmani olarak 3 ana bilesen
ve 2 yardimci bilesenden olugmaktadir. Calismamizda debriyaj ana bilesenlerinden olan debriyaj diskinin alt
parcalarindan “dis ana sac” parcasi konu alinmistir. Debriyaj diski hareket aktarimi sirasinda donme momenti ve
baski kuvvetine maruz kalir. Donmez Debriyaj A.S biinyesinde, iiretilen dis ana sac iiretiminde delme-kesme,
dogrultma, tornalama operasyonlar1 uygulanmaktadir. Bu ¢alismada dig ana sac tasariminda yiizeye 0,05-0,04
derinlikte batma uygulanmigtir. Calismamizda dis ana sac yiizeyindeki batmalarin, percin delikleri ¢evresinde ve
ana sac yiizeyindeki gerilmelere etkisi incelenmistir. Batmali ve Batmasiz olarak iki farkli ana sac tasarimi
ANSYS ticari yazilimi static structural moduliinde gercek ¢alisma sartlari tanimlanip simule edilmistir. Her iki
tasarim tizerinden esdeger gerilmeler, asal gerilmeler, toplam deformasyon ve gerilme vektorleri sonuglart elde
edilmistir. Sonuglara gére batma operasyonu, dis ana sac yiizeyi ve per¢in ¢evresindeki gerilmeleri parga yiizeyine
dagitip soniimledigi goriilmiistiir.

Anahtar Kelimeler: Debriyaj, Debriyaj Diski, Gerilme, Per¢in, Sonlu Elemanlar Analizi.
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A Study on Object Detection and Tracking of a Mobile Robot Using CIE L* a* b* Color
Space

Gokhan Atali®”, Meltem Eyubogiu®

absakarya University of Applied Sciences Department of Mechatronics Engineering, Faculty of Technology, Sakarya/Turkey.
“Corresponding Author: gatali@subu.edu.tr

ABSTRACT

Autonomous vehicles are increasingly used in daily life and industrial applications. They are used in many different
areas, from cleaning robots in houses to carriers in factories. Mobile robot technologies lead autonomous
architectures in these areas. The path planning methods of mobile robots contain differences for the purpose they
realize. This trajectory planning from a determined starting point to the target point basically brings many
techniques from image processing to artificial intelligence. In the study, an application with a unique design has
been carried out on the tracking of circular objects with different diameters and colors by a mobile robot. The
moving object is detected with CIE L* a* b* color space with RGB-D camera by utilizing the ROS server-client
architecture. The uniquely designed mobile robot tracks the detected object at a certain distance at a constant speed.
Image filtering parameters are processed by the mobile robot in Matlab environment together with the publisher-
subscriber parameters. Thus, two circular objects with different colors, detected as a result of image processing
and determined beforehand, are continuously followed by the mobile robot at a certain speed. Experiments were
carried out using the different diameter, size tolerance, and color parameters in the image depending on the CIE
L* a* b* color space.

Keywords: ROS; image processing; object tracking; mobile robot; moving object detection.
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Modeling of Photovoltaic cell temperature depending on the environmental operation
conditions by grey wolf optimization algorithm
Umit Agbulut ®”

2Duzce University Department of Mechanical Engineering, Faculty of Engineering, Duzce University, 81620, Duzce/Turkey.
“Corresponding Author: umitagbulut@duzce.edu.tr

ABSTRACT

The photovoltaic (PV) cell temperature during the operation period is a significant parameter that directly affects
the PV efficiency. Therefore, knowledge of PV cell temperature is of great importance, and it is affected by a large
number of environmental conditions. In the present research, PV cell temperature according to the outdoor
temperature, solar radiation, and wind speed data is simultaneously recorded. The data is gathered at different time
intervals on different days. Then the grey wolf algorithm (GWO) is used to model the PV cell temperature
depending on the outdoor temperature, solar radiation, and wind speed data. Accordingly, the results obtained from
the GWO algorithm are compared with the actual dataset, and the performance success of the GWO algorithm is
handled in terms of well-known statistical metrics including R2, MABE, MAPE, and MBE benchmarks. In the
results, it is well-noticed that the PV cell temperature is highly dependent on these environmental conditions, and
the GWO model presents a well-fitting model for the optimization of PV cell temperature. Accordingly, the results
of R?, MABE, MAPE, and MBE metrics are found to be 0.7439, 1.458, 2.738, and 0.01816, respectively.
Accordingly, it is possible to say that the model obtained from the GWO algorithm can be effectively used in
predicting PV cell temperature by using easily measured environmental parameters.

Keywords: PV cell, Environmental conditions, Solar energy, Grey wolf optimization.
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Examination of Reinforced Concrete High-Rise Building Behaviors by Mode Superposition
and Time History Analysis Method

Ali Bertu Saglam®*, Gokhan Dok?

Sakarya Uygulamali Bilimler Universitesi, Insaat Miihendisligi Béliimii, Lisanstistii Egitim Enstitiisii, Sakarya/Tiirkiye.
“Corresponding Author: Y190007005@subu.edu.tr*, gokhandok@subu.edu.tr

ABSTRACT

In this study, it is aimed to make a case-study analysis of a 24-storey reinforced concrete (RC) shear wall-frame
system by performing mode superposition and linear time-history analyzing method. The strength based design
approach defined in the Turkish Building Earthquake Code (TBDY) 2018 were taken into account for the cross-
sectional geometry and reinforcement details of the RC structural system. The cross-section dimensions of the
columns are determined as 100x100 cm and 80x80 cm in 0-9 and 9-24 stories, respectively. The dimensions of
beams are chosen as 40x70 cm for the whole structure. The diameters of longitudinal reinforcements in columns
and beams are defined as 22 and 12 mm while the diameters of stirrups in columns and beams are determined as
12 and 8 mm. The strong ground motions of linear time-history analysis were used by scaling according to the
horizontal elastic design acceleration spectrum in the Turkish Seismic Code (TSEC) 2018. The horizontal elastic
design spectrum was determined by considering the DD2 earthquake level, which has a 10% probability of
exceedance in 50 years and a recurrence period of 475 for ZD soil class in Kaynarca district of Sakarya province.
Ss and S; spectral coefficients were defined as 0.727 and 0.209. The structural model was analyzed by using 11
strong ground motion records in linear time history analysis. These analyses were carried out in SAP 2000 finite
element software package. The analysis results obtained from mode superposition and linear time-history were
compared in terms of base shear force, story displacements and drifts. As a result, the differences between the
analysis methods in TBDY 2018 were revealed.

Keywords: Reinforced concrete shear wall-frame system, mode superposition method, horizontal elastic design
spectrum, linear time history anal.
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Cam Tozu ve Ucucu Kiil Katkili Harclarin Zamana Bagl Elektriksel Ozdireng
Degisimlerinin Incelenmesi
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a0smaniye Korkut Ata University, Faculty of Engineering, Department of Civil Engineering, Osmaniye, Turkey
“Sorumlu Yazar: behcetdundar@osmaniye.edu.tr

OZET

Mineral katkilar, ¢imento esasli kompozitlerin bazi 6zelliklerini iyilestirmek ve kullanilan ¢imento miktarini
azaltmak i¢in beton karigiminda kullanilmakatdir. Kullanilan ¢imento miktarinin azaltilmasi ile gevre kirliliginin
ve ¢imento Uretimi sirasindaki yiiksek maliyetin Oniine gegilmesi saglanmaktadir. Bu kapsamda ¢imento ile
agirlikca %10, %20 ve %30 oranlarinda yer degistirilerek Cam Tozu (CT) ve Ugucu Kiil (UK) karigima ilave
edilmistir. Har¢ numunelerinin hazirlanmasinda baglayici olarak CEM 1 42.5/R tipi Portland ¢imentosu, agrega
olarak ise 0-4 mm boyutlarinda kirma kum kullanilmistir. Laboratuvar ortaminda 40x40x160 mm boyutlarinda
iiretilen numuneler kaliptan ¢ikarildiktan sonra, standart kiir havuzunda 7, 28, 56, 90 ve 180 giin boyunca 20+2 °C
sicaklikta kiirlenmigtir. Taze haldeki har¢ numunelerine yayilma, sertlesmis har¢ numunelerine ise basing ve
egilme dayanimi ve elektriksel 6zdireng deneyleri yapilmistir. Deneysel ¢aligmalar sonucu elde edilen veriler
dogrultusunda erken yasta CT ve UK ilavesinin elektriksel 6zdirenci diisiirdiigiinii fakat numune yasi ilerledikge
artislar meydana geldigi goriilmektedir.

Anahtar Kelimeler: Cam Tozu, Elektriksel Ozdiren¢, Mineral Katki, Ucucu Kiil.
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Turbine Design and Tests Using Surface Water Flow for Pico Hydro Power Plant
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ABSTRACT

Rapidly depleting energy resources and environmental effects due to socio-economic and comfort needs of
mankind, we focused on energy production by using the currents of the ocean, tides, strait currents, and streams
(rivers, creeks, brooks, streams, water channels, etc.). As a result, the idea of generating electricity from the surface
and underwater currents was born. In this study, the design, and prototype of high performance very small (pico)
hydroelectric power plant, which has an axially tilted turbine that uses the stream free flow velocity in a river with
surface runoff, were carried out. Conventional power plants have low efficiency as a result of un-optimized rotor
configurations. For example, durability has a great influence on turbine performance. The turbine design reference
speed is 2 m/s in terms of river hydrokinetic energy potential. The required minimum flow is evaluated as 30 m%/s
to ensure this. For this reason, the prototype includes components such as turbine, differential, reducer (gear and
chain), alternator, and load. It consists of a turbine, which converts the kinetic energy of the water into rotational
motion (cycle), turbine blades arranged at a certain angle around a central rotor, center rotor with variable axial
tilt, and arms connecting the rotor and blades. 7, 9, and 11 demountable blades are mounted on the central cylinder.
We carried out experiments by running the prototype of the power plant on the Namnam River located in the Ula
district of Mugla city/Turkiye. Thus, we evaluated the interaction between variable flow rates of water, the number
of blades, and the components for un-loaded electricity generation of the prototype.

Keywords: Hydrokinetic energy, Performance, Pico hydro power plant, Surface water flow, Turbine.
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OZET

Deprem dogal afetlerin insan1 en ¢ok etkileyen afetlerin basinda gelmektedir. Cok sik meydana gelir ve giiglii
depremlerin etkileri yikict olabilir. Tiirkiye cografi konumu itibariyle deprem agisindan oldukga riskli bir bolgede
yer almaktadir. Gelisen teknolojiye ragmen diinyanin hicbir yerinde depremlerin yeri ve zamani tahmin
edilememektedir. Deprem senaryolari, olas1 bir deprem sonucunda ortaya ¢ikabilecek kayiplarin tahminini saglar.
Olasi bir deprem durumunda olusabilecek hasarin tahmin edilebilmesi, deprem sonrast siirecin planlanmasini daha
etkin bir hale getirecektir; bu da daha az can ve mal kayb1 anlamina gelmektedir. Bu ¢alismada Samsun ilinde yer
alan 10 ilge i¢in deprem senaryosu olusturulmustur. Bu senaryoda sonrasinda olusabilecek agir, orta, az hasarli
bina sayilar1 ve 6li, yarali sayilart ile birlikte agikta kalacak insan ve ihtiyag duyulacak ¢adir sayilari tespit edilerek
alternatif olarak c¢adirkent alanlari belirlenmistir. Bu c¢alisma gelecege doniikk bir ¢alisma olup, olasilik ve
hesaplamalara dayali giincel veriler kullanilarak yapilan deprem senaryosu dogrultusunda cesitli planlamalar
yapilmasina, afet oncesinde, afet sirasinda ve afet sonrasinda izlenecek yontemlerin olusturulmasi agisindan
onemlidir.

Anahtar Kelimeler: Hasar Tahmini, Deprem Senaryosu, Afet Risk Yonetimi.
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HIP Effect on Tensile Strength of AM Metal Parts
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ABSTRACT

Additive manufacturing is one of the hot topics of recent years with superior characteristics over conventional
subtractive manufacturing methods. In addition to this trend, AM parts have also some drawbacks in terms of in-
built mechanical properties. There are mission critical parts which are theoretically suitable for additively
manufacturing however viability and quality of the parts are not satisfied generally. Metal AM parts have some
real-life applications, although these are not for mission critical applications in most situations. HIP (Hot Isostatic
Pressing) as one of the most common post processes applicable to AM metal parts for manipulating mechanical
properties is investigated from tensile strength point of view. In the literature, there is a discrepancy between
conclusions of experimental studies about HIP effect on tensile strength. In this study, reasons of the discrepancy
are investigated. Main reasons of differences are evaluated as following nonstandard experimental procedures, not
being in consensus about HIP process parameters (temperature, pressure and duration etc.) and using nonstandard
material (metal powder).

Keywords: HIP (Hot Isostatic Pressing), Metal AM (Additive Manufacturing), Post Process, Tensile Strength.
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ABSTRACT

Recently, the advantages of perovskite solar cells (PSC) and a significant increase in power conversion efficiency
(PCE) have played an important role in the preference of these materials. Although different methods are used to
increase PCE and reduce losses at the interfaces in in PSCs, placing a new layer between the absorber/electrolyte
hole transfer layer (HTL) or between the absorber/electron transfer layer (ETL) stands out as one of the most
common methods. In this study, considering stability, sustainability, mobility and non-toxicity, CssCuSb,Cli»
(CCSC) perovskite quantum dots (PQDs) were preferred as the interface layer between absorber and hole transfer
layer (HTL) in CsPbls and formamidinium lead iodide (FAPI) based PSC devices. While SnO,, Cu,0, nickel were
used as ETL, HTL and back contact, respectively, CsPblz and FAPI perovskites were utilized as absorber materials
separately. Simulations were conducted on SCAPS-1D (Solar Cell Capacitance Simulator) software and the
current density and voltage characteristics were compared. By choosing different interface layer thicknesses,
different radiative recombination coefficients and different defect sites, the cell efficiency of the PQD interlayer
solar cells were simulated. Simulations were also carried out using different series resistances (R) and different
shunt resistance (Rqh) values to show the effect of parasitic losses on cell efficiency, and it was observed that device
efficiency increased where Rs was low and Ry, was high. In addition, in FAPI based structure, with the addition
of PQD layer between FAPI and HTL, it was observed that the short circuit current density increased from 17.6
mA/cm? to 25.67 mA/cm?, while the cell efficiency increased by 30%. Furthermore, according to the results
obtained using CsPbls as an absorber, adding PQD layer between CsPbl; and HTL increased the short circuit
current density from 17.8 mA/cm? to 20.7 mA/cm? and cell efficiency by 16%.To sum up, these simulation results
demonstrate that inserting perovskite quantum dot layer between absorber and HTL enhances significantly the
efficiency and charge carrier capacity of solar cells.

Keywords: Solar cells, Perovskite quantum dots, Interfacial layer, SCAPS-1D, Solar cell efficiency.
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ABSTRACT

This study produced different ratios of geopolymer mortars using metakaolin (MT) and blast furnace slag (BFS).
The changes in the physical and mechanical properties of geopolymer mortars, known as environmentally friendly,
were examined comparatively on mortar samples with different mixing ratios. In the mixtures, BFS was used by
replacing 10% to 100% by weight of MT. In the preparation of the mixtures, silica sand was placed in the mixer,
then BFS and MT were added to the mixer and mixed until a homogeneous distribution was obtained. Sodium
hydroxide (NaOH) solution with constant molarity content and sodium silicate (Na,SiO3) solutions were used in
all mixtures. A fresh geopolymer mortar mixture was obtained by slowly adding alkaline activators to the dry mix.
Slump flow test on fresh geopolymer mortar and physical and mechanical properties were investigated on samples
placed on cube samples with a 70.7 mm cubic specimens dimension. As a result, it was observed that the slump
flow values of the samples increased with the increase of BFS substitution. With the use of 50% BFS, it is possible
to produce geopolymer mortars with compressive strength and density values of 59.33 MPa and 2.10 g/cm’® at 7
days, respectively. Besides, the highest compressive strength of 101 MPa was obtained at the end of 7 days with
the maximum BFS usage.

Keywords: Blast Furnace Slag (YFC), Geopolymer, Metakaolin, Mortar.
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ABSTRACT

The need for energy is increasing significantly all over the world. In addition, with the increasing population, the
energy demand is increasing in parallel. Therefore, the energy cost also increases. Researchers have focused on
renewable energy sources that can be an alternative to fossil fuels. The most popular energy source among
renewable energy sources is solar energy because it is endless and environmentally friendly. Solar energy is widely
used for space heating and hot water. In recent years, electricity has been produced from photovoltaic (PV) cells
from solar energy. In this study, the energy and exergy performances of the PV supported solar air heater (SAH)
were analyzed as a result of the experiments carried out for eight days. As a result of the experiments, the thermal
efficiency of the SAH was determined as 34.86% on average. While the highest supply air temperature was 48 °C,
the highest absorber surface temperature was 96 °C. During the experiments, the average useful heat energy
obtained from the SAH was calculated as 106.23 W. The average exergy efficiency and exergy destruction of SAH
were calculated as 6.91% and 261.97 W, respectively.

Keywords: Solar energy, solar air heater, energy, exergy.
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ABSTRACT

With the ever-increasing energy need and the increase in environmental pollution caused by the energy sources
used, the studies on renewable energy sources that can replace fossil-based fuels are increasing rapidly. It is seen
that studies on the use of alcohol-based fuels, which are preferred among the fuels used as an alternative to fossil
fuels, in internal combustion engines have increased rapidly recently. Fusel oil is a product obtained in the
distillation process in alcohol production. In this study, exhaust emissions were measured by mixing 10%, 15%,
20% (F10, F15 and F20) diesel fuel by volume in a diesel engine at 2000 rpm at 2.5 NM, 5 NM, 7.5 NM and 10
NM loads. Due to the fact that the carbon percentage of fusel oil is lower than that of diesel, as the mixing ratios
increase, carbon dioxide (CO,) emissions decrease with the increase of the load compared to diesel. In fusel oil
diesel blends, the combustion temperature is lower than diesel fuel due to the low cetane number of fusel oil. As a
result, fusel oil mixed with diesel caused a decrease in NOx emissions.

Keywords: Fusel oil, alternative fuel, exhaust emissions.
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ABSTRACT

In today’s rapidly developing technology, energy has become an inseparable part of human life. However, a
significant amount of fossil fuels is used as an energy source in the world. Researchers have turned to renewable
energy sources due to the increase in the demand of fossil fuels, the decrease in reserves and the damage they
cause to the environment. Among these renewable energy sources, solar energy, which has endless energy, comes
to the fore. With the developments in the energy sector, electricity has begun to be obtained from solar panels,
which are used in useful works such as space heating and hot water production. Later, these two systems were
combined and photovoltaic thermal (PV/T) systems were developed. In this study, a PV/T collector was integrated
into the vapor compression cooling system and the resulting hybrid system’s hot water production and cooling
potential was analyzed. In the system, the energy consumption of the evaporator fan, the pump that circulates the
water in the PV/T system, and the control equipment are met from the PV module. However, superheating in the
cooling system was carried out with a PV/T collector. In this way, it is aimed to eliminate the possibility of liquid-
phase refrigerant entering the compressor in the refrigeration system at low temperatures. At the same time, the
PV module efficiency has been increased by reducing the temperature of the water circulated in the PV module.

Keywords: PV/T, refrigeration system, internal heat exchanger, superheating.
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ABSTRACT

From the changes in the physical properties of the matter, evaluations can be made about the different properties
of the same matter. The electrical properties of each of the natural or artificially produced materials also differ
according to the other. The electrical characteristics of materials may vary depending on the effects of different
stresses to be applied to the material. If the material undergoes permanent deterioration due to the applied stress,
the change in the electrical characteristic of the material may be permanent. In this case, the change can be
associated with the rating of the degradation of the material. However, the material may deteriorate during the
process of applying stress and return to its former state when the stress is removed. In this case, the temporary
changes in the electrical characteristics of the material allow making sense of the applied stress. In this study, the
relationship between the electrical properties and strength properties of sustainable environmentally friendly
geopolymer composites is investigated. Blast furnace slag (BFS), zeolite, fine and coarse aggregates, and alkali
activators (NaOH and Na,SiO3) were used in the production of geopolymer composites. Prepared geopolymer
composite mixtures are placed in cube molds with the help of vibration. Samples with different mix properties are
subjected to activation temperatures of 60°C and 120°C for 20 hours. For physical strength tests, instead of
classical physical strength tests, an alternative system based on electrical resistance measurement is used. The
results showed that the physical deterioration of geopolymer composites is related to electrical resistance changes.

Keywords: BFS, Composite, Electrical resistance, Geopolimer, Resistance equivalent.
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ABSTRACT

Recent improvements in wireless sensor networks (WSN) technology enabled the more researches on energy
efficiency. Limited battery and difficulties in renewing the batteries in a critical application requires the efficient
use of energy for WSN. Besides the energy efficiency, providing fast-response systems facilitate real-time
applications. Combining machine learning (ML) with the clustering methods that significantly contributes to the
energy efficiency of WSN seems to improve the efficiency. In this paper, the LEACH (Low Energy Adaptive
Clustering Hierarchy) clustering method for WSN was implemented through a supervised learning method,
Artificial Neural Networks (ANN), for cluster head (CH) selection. The power of ANN as a superior classifier is
thought to contribute much to the field. The details of designing an ANN is given in detail. The proposed model
provides more than 85% accuracy for CH selection and it is 83.28% faster than LEACH to determine the CHs.
This method produces more efficient solutions in large networks in terms of the time for CH selection.

Keywords: Artificial neural networks, cluster head selection, LEACH, supervised learning, wireless sensor
networks.
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