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Abstract

In this study, an ARM-based data acquisition module is designed with the Internet of Things (IoT) for air quality analysis in public
transportation vehicles. The designed module communicates with the driver's computer in the vehicle. TEMPerHUM USB
Thermometer Hygrometer Sensor is used to collect temperature and humidity data and a dust sensor is used as PM2.5 and PM10
sensors. The data obtained from these sensors are sent to the microprocessor with the RS-485 port. Microsoft Azure Hub is used to
save all data from the microprocessor in real-time. Machine learning algorithms are used to evaluate regression models constituting
the temperature, humidity, and PM data. Regression models are generated in the Python Language. Results of the R2 score and RMSE
are found for the different regression models. The results are assessed and represented.

Keywords: Air Quality Analysis, Internet of Things, Machine Learning.

Toplu Tasima Araclarinda Hava Kalitesi, Sicaklik ve Nem Verilerini

Toplamak icin Nesnelerin Interneti Tabanh Modiil Tasarim
Oz
Bu calismada, toplu tasima araglarmda hava kalitesi analizi i¢in Nesnelerin Interneti (IoT) ile kullanilarak ARM tabanli bir veri
toplama modiilii tasarlanmaktadir. Tasarlanan modiil, aractaki siiriicii bilgisayar: ile haberlesmektedir. Sicaklik ve nem verilerini
toplamak i¢in TEMPerHUM USB Termometre Higrometre Sensorii ve PM2.5 ve PMI10 sensorii olarak Dust Sensorii
kullanilmaktadir. Bu sensorlerden elde edilen veriler RS-485 portu ile mikroislemciye gonderilmketedir. Microsoft Azure Hub,

mikroislemciden gelen tiim verileri ger¢ek zamanli olarak kaydetmek i¢in kullanilmaktadir. Sicaklik, nem ve PM verilerini olusturan
regresyon modellerini degerlendirmek i¢in makine 6grenme algoritmalari kullanilmaktadir. Regresyon modelleri Python dilinde

iiretilmektedir. Farkli regresyon modelleri i¢in R2 puani ve RMSE sonuglari bulunmaktadir. Sonuglar degerlendirilmekte ve temsil
edilmektedir.

Anahtar Kelimeler: Hava Kalitesi Analizi, Nesnelerin Interneti, Makine Ogrenmesi.


http://dergipark.gov.tr/ejosat

I SAS 5% International Symposium on Innovative

2022 Approaches in Smart Technologies

28-29 May 2022, Turkey (online)

Tricklevent Yenilik¢i Pasif Cephe Havalandirma Sisteminin Isil
Konfor ve Enerji Tasarrufu Acisindan incelenmesi

Kemal Furkan Sékmen”, Burhan Ergiiner2, {lknur Akin?

! Bursa Teknik Universitesi, Makine Miihendisligi Boliimii, Bursa, Tiirkiye (ORCID: 0000 0001 8647 4861)
Oz 2 Metal ve Yap: Sistemleri Tic ve A.S Istanbul, Tiirkiye (ORCID: 0000 0000 0000 0000)
Calismamizda 2013/08326 basvuru numarali uluslararasi patenti Metal ve Yapi Sistemleri A.S$’ne ait olan Tricklevent pasif
havalandirma sisteminin 1s1l konfora etkilerini ve enerji tasarrufunu incelenmistir. Tricklevent yenilik¢i pasif havalandirma sistemi
cepheye yerlestirilen, dikey yada yatay olarak tasarlananan otomasyon sistemi ile kontrol edilen bir havalandirma sistemidir. Ozellikle
yliksek yapilarda 100 m yiikseklikte hava hizi nedeniyle kanat, pencere agilamamaktadir. Tricklevent sistemi ile havalandirma 24 saat
ve istenilen zaman yapilabilmektedir. Caligmamizda Tricklevent sistemi yerlestirilmis 14 m? 6rek prototoip odasi inga edilmis ve
termokupullarla belirlenen yerlerden sistem kapali-acik olacak sekilde 6lgtimler alinmistir. Testler 15-16 Agustos 2021 giinii saat
11:00’da giinii en sicak saatlerinde yapilmistir. Sistem ayrica hesaplamali akiskanlar mekanigi yazilimi ile analiz edilmistir. Test ve
sayisal calisma dogrulanmistir. Sayisal analizde havanin sisteme girisinde Re sayisinin 52834 oldugu yani tiirbiilansli oldugu tespit
edilmistir. Analizlerde k-€ tlirbiilans modeli kullanilmistir. Analizlerde eleman saayisindan ba gimsizlik ¢aligmasi yapilmistir. Radyasyon
modeli olarak Discrete Transfer modeli kullanulmustir. Giines yiikii olarak 1009 W/m? tanimlanmustir. Sisteme havanin giris hiz1 1,53
m/s olarak hesaplanmis ve analizlerle dogrulanmistir. Cevre havasinin hizi giinlii meteoroloji verilerinden alinarak 1,94 m/s olarak
hesaplanmistir. Bu hiz degerine gore dis ortamin dinamik basinci 2,19 Pa olarak hesaplanmistir. Tricklevent sistemi 1 Pa basingta 41
m?/sa hava almaktadir buna gore ¢alismamizda 0,024 m’/s hava girsi oldugu hesaplanmistir. Testlerde elde edilen sonuglarda Tricklevent
sistemi kapali iken 1smnmmun etkisiyle i¢ ortam sicakliginin ¢evre sicakligini 6-7 dk iginde gegtigi, sistem agikken ise i¢ ortam sicakliginin
¢evre hava sicakligindan diisiik sicaklik degerlerinde kaldigi maksimum 30 °C’ye 16 dk’da ulastig1 tespit edilmistir. Sistem agikken i¢
ortama siirekli temiz hava girisi oldugu ve bu siirede klima ¢alistirma gereginin duyulmadig1 goriilmiisiitr. Tricklevent Y.P.H.S nin
giiniin gece ve sabah saatlerinde otomasyon sistemine bagli olarak ¢alistirilmasinin klima enerjisinde %10’a yakin tasarruf yapilmasini
sagladig literatiir ¢aligmalarina gore tespit edilmistir. Analiz sonuglarinda sistem agikken klima ge¢ agilmakta ve ayar sicakligi 3 °C
diisiiye ayarlanmaktadir. Sistem kapaliyken i¢ ortam havasini 33 °C’den 27 28 °C’ye diisiirmek i¢in 5 6 °C’lik sicaklik diigiimiine ihtiyac
duyuldugu tespit edilmistir. sicakliktan en kotii 3 °C diisiik oldugu tespit edilmistir. Isil konfor agisindan sistem agildiginda sicak (3)
olarak nitelendirilen ortamin 1lik (2) olarak nitelendirildigi goriilmiistiir. Bina yiiksekligine bagli sistemin veriminin artt1g1 yapilan enerji
tasarrufunun %10’un {izerine ¢iktig1 tespit edilmistir.

Anahtar Kelimeler: Pasif havalandirma, enerji, 1s1l konfor, Tricklevent, havalandirma, HAD

Investigation Of Tricklevent Innovative Passive Facade Ventilation

System in Terms of Thermal Comfort and Energy Saving

Abstract

In our study, the effects of Tricklevent passive ventilation system on thermal comfort and energy saving, whose international patent
application number 2013/08326 belongs to Metal ve Yapi Sistemleri A.S. Tricklevent innovative passive ventilation system is a
ventilation system placed on the facade and controlled by an automation system designed vertically or horizontally. Especially in high
buildings, sash and window cannot be opened due to the air velocity at 100 m height. With the Tricklevent system, ventilation can be
done 24 hours a day and at any time. In our study, a 14 m2 sample prototype room with Tricklevent system was built and measurements
were taken from places determined by thermocouples, with the system closed-open. The tests were carried out on 15-16 August 2021

at 11:00 am during the hottest hours of the day. The system was also analyzed with computational fluid mechanics software. The test
and numerical work have been validated. In the numerical analysis, it has been determined that the Re number of the air at the entrance
to the system is 52834, that is, it is turbulent. The k € turbulence model was used in the analyses. In the analysis, independence from
the number of personnel was studied. The Discrete Transfer model was used as the radiation model. 1009 W/m2 is defined as sol ar load.
The inlet velocity of the air into the system was calculated as 1.53 m/s and was verified by analysis. The velocity of the surrounding air
was calculated as 1.94 m/s, based on daily meteorological data. According to this velocity value, the dynamic pressure of the external
environment was calculated as 2.19 Pa. Tricklevent system takes 41 m3/h of air at 1 Pa pressure, accordingly, in our study, it was
calculated that there is an air intake of 0.024 m3/s. In the results obtained in the tests, it has been determined that the indoor temperature
exceeds the ambient temperature within 6 7 minutes with the effect of radiation when the Tricklevent system is turned off, while the
indoor temperature remains at lower temperature values than the ambient air temperature when the system is on, reaching a maximum
of 30 oC in 16 minutes. It has been observed that there is a constant supply of fresh air to the indoor environment when the system is
on, and there is no need to operate the air conditioner during this period. It has been determined according to literature studies that
operating Tricklevent Y.P.H.S at night and in the morning hours of the day, depending on the automation system, saves close to 10%
in air conditioning energy. In the analysis results, when the system is on, the air conditioner is turned on late and the setting temperature
is adjusted 3 oC lower. It has been determined that a temperature drop of 5-6 oC is needed to reduce the indoor air from 33 oC to 27-
28 oC when the system is turned off. It has been determined that the worst is 3 oC lower than the temperature. In terms of thermal
comfort, it has been observed that the environment, which is described as hot (3) when the system is turned on, is described as warm
(2). It has been determined that the efficiency of the system depending on the height of the building has increased and the energy savings
exceeded 10%.

Keywords: Passive ventilation, energy, thermal comfort, Trickleveélt, ventilation, CFD
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Surface Texturing Techniques for Electronic Devices
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Abstract — The surface morphology is one of the most important parameters to define the efficiency of an electronic device. The
physical and electrical aspects are affected by the topography of the surface. In this study we are planning to talk about the most
effective surface texturing methods for electronic devices such as solar cells. In literature up to date many top down methods
ending up with different patterns have been studied, including random and periodic distribution. Basically we can divide the
texture types into two: random and periodic. Depending on surface quality and the critical usage field, one can decide to go
through either wet or dry etching. Last but not least the cost is also one of the most important parameters to be considered. The
summary of the study will provide enough information about optical and electrical performances of the electronic devices
decorated with not only periodic but also random patterns.

Keywords — Texturing, electronic devices, solar cells, etching, optical improvement
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Ekonomik Perspektiften Covid-19 Siirecinde Koycegiz'deki Odun Dis1
Orman Uriinlerinin Degerlendirilmesi

Sevgin Ozderin'", Hatice Ulusoy **

YOrmancilik Boliimii, Koycegiz Meslek Yiiksekokulu, Mugla Sitki Kogman Universitesi, Mugla, Tiirkiye
*Sorumlu Yazar: sevginozderin@mu.edu.tr
*Sunucu: haticeulusoy@mu.edu.tr
Sunum/Yayn Tiiri: SozLi | Tam Makale

Ozet- Orman ekosistemlerinden yararlanma insanlik tarihi boyunca odun hammaddesi elde etmek ile smirli kalmamistir. Odun
hammaddesi olarak yararlanma bi¢imi yararlanmanin sadece bir boyutunu olusturmaktadir. Besin, ilag, barinma ve diger
nedenlerle her tiirlii bitki ve bitki parcalarmin toplanmasi ve kullanilmasi ise yararlanmanin bagka bir boyutunu temsil
etmektedir. Odun Digt Orman Uriinleri (ODOU) olarak adlandirilan, orman ici ve agikliklarinda, dolayisiyla orman
ekosistemlerinde yetisen, ticari ve ticari olmayan amaclarla hasat edilen ya da toplanan, agaccik, cali, her tiirlii bitki ve
bunlarin parcalarindan olugmaktadir. Odun dig1 bitkisel {iriinlere olan ilgi diizeyi diinyada ve iilkemizde yasanan korona viriis
salgminin ortaya ¢ikmasiyla giderek artmaktadir. Insanlar bu salgin siirecinde dogal alanlarda yasamaya, saglikli ve dogal
beslenmeye giderek daha ¢ok 6nem vermeye baslamiglardir. Son yillarda 6zellikle odun dis1 orman iiriinlerine verilen énemin
artigina paralel olarak bu konularda ¢alismalar da artmistir. Caligsma alani olarak, odun dist orman iriinlerinin zengin oldugu
bolge Mugla Ili Kdycegiz ilgesi olarak belirlenmistir. Anadolu Sigla Agacindan elde edilen sigla yag1 ve iiriinleri odun dis
iirinler olarak nemli bir yer tutmaktadir. Anadolu Sigla Agac1 diinya iizerinde yalmzca Kdycegiz-Dalyan Ozel Cevre Koruma
Bolgesi’nde dogal ve saglikli orman olusturan yogunlukta endemik bir agag tiiriidiir. Bunun yaninda kekik, adagayi, fistik
cami, mantar da dnemli Giriinler olarak karsimiza ¢ikmaktadir. Calismada; Covid-19 siirecinin Kdycegiz bdlgesinde yasayan
yore halkinin odun dis1 iiriinlerden elde ettikleri ekonomik gelirlerin Covid-19 siirecinden etkilenip etkilenmedigi ekonomik
perspektiften degerlendirilerek ortaya konulmustur.

Anahtar Kelimeler: Odun dus: diriinler, Covid-19, Ekonomi

Evaluation of Non-Wood Forest Products in Koycegiz in the Covid-19
Process from an Economic Perspective

Abstract — Benefiting from forest ecosystems has not been limited to obtaining wood raw materials throughout human history.
The way it is used as a wood raw material is only one dimension of the utilization. The collection and use of all kinds of plants
and plant parts for food, medicine, shelter and other reasons represents another dimension of utilization. It consists of trees,
shrubs, all kinds of plants and their parts that are harvested or collected for commercial and non-commercial purposes, which
are called Non-Wood Forest Products (NDOU). The level of interest in non-wood herbal products is increasing with the
emergence of the corona virus epidemic in the world and in our country. During this epidemic, people have begun to give more
importance to living in natural areas and to healthy and natural nutrition. In recent years, in parallel with the increase in the
importance given to non-wood forest products, studies on these issues have also increased. As the study area, the region where
non-wood forest products are rich was determined as Mugla Province Kdycegiz district. Sweetgum oil and products obtained
from the Anatolian Sweetgum Tree have an important place as non-wood products. Anatolian Sweetgum Tree is an endemic
tree species that creates natural and healthy forests only in Koycegiz-Dalyan Special Environmental Protection Area in the
world. In addition, thyme, sage, stone pine and mushrooms are also important products. In the study; Whether the income of
the local people living in the Kdycegiz region from non-wood products is affected by the Covid-19 process has been evaluated
from an economic perspective.

Keywords — Non-wood products, Covid-19, Economy
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Examination of Eco Neighborhood as a Sustainable Settlement Model
Through a Sample
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Abstract —Although cities have different geographies, economic conditions, socio-cultural structures and sizes, they face some
common problems such as rapid population growth, unhealthy living conditions, environmental problems, security, and
weakening of the socio-cultural structure (Yazar, 2006). As a result of this situation faced by cities, they gradually lose their
sustainability qualities. On the other hand, it is thought that the forms of today's modern cities are the source of environmental
problems (Alberti et al., 2007; Beatley et al., 1997; Newman & Kenworthy, 1989), as a result of this, new plans are needed for
the city to have sustainable qualities again. The solutions to these problems encountered today need to start from the
neighborhood scale, which is the most important component of cities. Neighborhood is the addressee of the change process from
past to present, just like people and cities (Alver, 2013). In this context, the social, economic, environmental and technological
sustainability of neighborhood-scale planning in a way that meets today's needs makes it a global solution to this problem in
many respects. The 'Eco Neighborhood' settlements, which are seen in different parts of the world (Austin, 2013; Foletta & Field,
2011; Fraker, 2013; Kasioumi, 2011), conceptualize this problem and offer solutions with its applications in the criteria of 'urban
design and planning, transportation, energy and natural resources, social'. In this study, the concept of eco-neighborhood was
analyzed in detail through a sample.

Keywords — Eco-neighbourhood, Sustainability, Energy, Neighborhood, Urban planning

Siirdiiriilebilir Bir Yerlesim Modeli Olarak Eko Mahalle’nin Bir
Orneklem Uzerinden incelenmesi

Ozet- Kentler bugiin farkli cografyalara, ekonomik kosullara, sosyo-kiiltiirel yapiya ve biiyiikliiklere sahip olsalar da hizli niifus
artis1, sagliksiz yasam kosullari, ¢cevre problemleri, giivenlik, sosyo-kiiltiirel yapinin zayiflamasi gibi bazi ortak sorunlarla
yilizlesmektedirler (Yazar, 2006). Kentlerin karsilastigi bu durum neticesinde ise git gide siirdiiriilebilirlik niteliklerini
kaybetmektedirler. Ote yandan bugiinkii modern kentlerin formlarinin, ¢evre problemlerinin kaynagi oldugu diisiiniilmekte
(Alberti et al., 2007; Beatley, Timothy, & Manning, 1997; Newman & Kenworthy, 1989) bu durum neticesinde ise kentin
yeniden siirdiiriilebilir niteliklere sahip olabilmesi i¢in yeni planlamalara ihtiya¢ duyulmaktadir. Bugiin karsilasilan bu sorunlara
yonelik ¢ozlimlerin ise kentlerin en dnemli bileseni olan mahalle 6lgeginden baglanmasi gerekmektedir. Mahalle, tipki insan ve
kent gibi gecmisten bugiine degisim siirecinin muhatabidir (Alver, 2013). Bu baglamda mahalle dlgegine ait planlamalarin
giiniimiiziin ihtiyaglarini kargilayacak sekilde sosyal, ekonomik, gevresel ve teknolojik olarak siirdiiriilebilir olmasi pek ¢ok
bakimdan bu soruna kiiresel ¢oziim niteligi kazandirmaktadir. Diinya’nin farkli yerlerinde uygulamalari goriilen ‘Eko Mahalle’
yerlesimleri (Austin, 2013; Foletta & Field, 2011; Fraker, 2013; Kasioumi, 2011) bu sorunu ele alarak kavramsallastirmakta,
‘kentsel tasarim ve planlama, ulasim, enerji ve dogal kaynaklar, sosyal’ oOl¢iitlerindeki uygulamalariyla ¢6ziim yollar
sunmaktadir. Bu calismada, eko mahalle kavrami bir 6rneklem iizerinden detayl incelenerek analiz edilmistir.

Anahtar kelime- Eko mahalle, Stirdirulebilirlik, Enerji, Mahalle, Kentsel planlama
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Oz

Tiirkiye’de son yillarda azalan alt yapi maliyetleriyle birlikte artan elektronik ve haberlesme sektdr yatirmlar, Bilgi Iletisim
Teknolojilerinin (BIT) yayginlagmaktadir. Tiirkiye Istatistik Kurumu (TUIK)2021 yil1 verilerine gore internet erigimi olan hane say1st
%92’¢ yiikselmistir. Bilgi ve iletigim teknolojilerinin geligimi, iilkelerin kalkinma hizina etki ederek toplumsal doniistimii saglamaktadir.
Tiirkiye’nin bolgesel farkliliklara ragmen bilisim alt yapisinin gelisimini bilyiik gelisim gdstermistir. Bu ¢alismada, Cok Kriterli Karar
Verme Yontemleriyle, istatistiki bolge diizeyinde Tiirkiye’deki bdolgelerin, bilisim teknolojilerinin kullanimina yonelik gelisim
performanslarint dlgebilecek model ile incelenmistir. Olusturulan modelde kriterlerin agirliklandirilmasinda PSI (Preference Selection
Index), bolgelerin BIT kullanim diizeyinin degerlendirilmesinde ise WEDBA (Weighted Euclidean Distance Based Approach)
yontemleri kullanilmistir. Calismada ki veriler TUIK veritabanindan alinmstir ve kurum tarafindan gerceklestirilen 2021 yili Hane
Halki Bilisim Teknolojileri (BT) Kullanim Arastirmasi dayanmaktadir. Bilgi iletisim teknolojilerinin kullanimina yonelik kriterler,
internet erigimi, genis bant, sabit genis bant, mobil genis bant, diizenli internet kullanim1 ve internet kullanimi kriterlerinden
olusmaktadir. Calismada elde edilen bulgulara gére en 6nemli kriter 2014 yillarinda internet erisimiyken, 2021 yilinda mobil bant
genisligi oldugu sdylenebilir. Calisma kapsaminda en iyi performansi istanbul ve Dogu Marmara bdlgeleri gdstermistir. Ayrica en fazla
gelisim gosteren Gilineydogu Anadolu boélgesini, Bati Anadolu, Akdeniz, Orta ve Orta Dogu Anadolu boélgeleri takip ettigi, diger
bolgelerdeki gelisimin ise anilan bdlgelere gore daha az oldugu sonucuna ulasilmistir

Anahtar Kelimeler: Cok Kriterli Karar Verme ,Bilisim teknolojileri

EXAMINATION OF THE USE OF INFORMATION
TECHNOLOGIES IN TURKEY BY MCDM METHODS: 2014-2021
PERIOD

Abstract

Electronics and communication sector investments, which have increased with the decreasing infrastructure costs in recent years in
Turkey, Information Communication Technologies (ICT) is becoming widespread. According to the data of the Turkish Statistical
Institute (TUIK) for 2021, the number of households with internet access has increased to 92%. The development of information and
communication technologies provides social transformation by affecting the development speed of countries. Despite the regional
differences in Turkey, the development of the informatics infrastructure has shown great improvement. In this study, with Multi-Criteria
Decision Making Methods, a model that can measure the development performance of the regions in Turkey towards the use of
information technologies at the statistical region level has been examined. In the model created, PSI (Preference Selection Index) was
used to weight the criteria, and WEDBA (Weighted Euclidean Distance Based Approach) methods were used to evaluate the ICT usage
level of the regions. The data in the study was taken from the TUIK database and is based on the Household Information Technologies
(IT) Usage Survey of 2021 carried out by the institution. The criteria for the use of information and communication technologies consist
of internet access, broadband, fixed broadband, mobile broadband, regular internet usage and internet usage. According to the findings
of the study, it can be said that while the most important criterion was internet access in 2014, it was mobile bandwidth in 2021. Within
the scope of the study, Istanbul and East Marmara regions showed the best performance. In addition, it was concluded that the
Southeastern Anatolia region, which showed the most development, was followed by the Western Anatolia, Mediterranean, Central and
Middle East Anatolia regions, and the development in other regions was less than the aforementioned regions..

Keywords: Multi-Criteria Decision Making, PSI, WEDBA, Information Technologies
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Abstract — Cu(In,Ga)(Se,Te), thin film solar cells were produced with SLG/Mo/CIGSeTe/CdS/ZnO/ITO structure. CIGSeTe
absorber layers were deposited by three-stage coevaporation process on Mo coated soda lime glass substrates at 480, 550, and
620 °C and with Te/(Te+Se) ratios of 0, 0.011, and 0.017. Three-stage coevaporation process was carried out with Balzers
BAKG600 evaporation chamber under vacuum atmosphere with 2¢107° Pa pressure. The composition and thickness of absorber
layer were controlled in-situ by laser light scattering system. Ga/(Ga+In) and Cu/(Ga+In) ratios of samples were 0.3 and 0.9,
respectively. The thickness of the CIGSeTe absorber was about 2 um. A post deposition treatment is applied by evaporating
NaF without breaking the vacuum after the third stage. CdS was deposited by chemical bath deposition. ZnO and ITO were
deposited by sputtering. Ni-Al-Ni front contacts were coated by e-beam evaporation. Compositional depth profiles of samples
were investigated by Spectruma GDA750 glove discharge optical emission spectroscopy. Since the bandgap gradient of
CIGSeTe solar cells are mainly related with the Ga/(Ga+In) ratio, the bandgap gradient can be controlled by controlling the
gallium gradient. It is demonstrated in this study that, the addition of Te significantly changed the gallium gradient, which
directly affects the bandgap gradient. The addition of Te made the notch of gallium gradient deeper for low temperatures, and
changed the gradient type from double to back surface gradient for high temperatures. On the other hand, the temperature
increase had a smoothening effect on gallium gradient for all compositions. Consequently, the addition of tellurium can be
used for optimizing the bandgap gradient which affects the solar cell parameters of CIGSeTe solar cells.

Keywords — Cu(In,Ga)(Se,Te)z; Thin film; Solar cell; Gallium gradient; Three-stage coevaporation
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Surdirilebilir Enerji: Kentsel Kati Atiklar
Stikran Efe

I Atatiirk Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, Erzuum, Tiirkiye (ORCID: 0000 0002 4033 6786)

Oz

Globallesen diinyada artan fosil yakit tiiketimi sonucunda olusan ¢evresel problemlerin bertaraf edilmesi ve azalan fosil yakit rezervlerin
yerine yenilerinin getirilmesi amaciyla, yeni enerji kaynaklari arama ¢aligmalar1 her gecen giin artarak devam etmektedir. Giines,
hidrolik, riizgar, jeotermal, dalga oncii yenilenebilir enerji kaynaklari arasinda olmasma ragmen iilkelerin yiiksek enerji tiketim
potansiyelini karsilayamamaktadir. Giiniimiizde enerji kadar 6nemli bir diger problem de gelisen teknolojinin, artan niifus ve yasam
standartlarmin en 6nemli sonucu olan artan kisisel tiiketim miktaridir. Tiiketime bagli olarak olusan kisi basi kentsel atik miktarinin, her
gecen giin arttig1 iilkemizde, bu atiklar1 bertaraf ederken enerji olarak geri doniigiimiinii de yapmak miimkiindiir. Kentlerde olusan atik
miktarlari, niifus yogunluguna ve bdlgelerin tiikketim aliskanliklarna baghdir. Igerisinde siv1 ve gaz atiklarin bulunmadigi k ati atiklar,
yapidaki kimyasallara gore zararli ve zararsiz kat1 atiklar olarak siniflandirilirken, atik ¢esidine gore; evsel kati atiklar, tibbi kati atiklar,
endiistriyel kati atiklar ve 6zel kati atiklar olacak sekilde farkli kategoriye ayrilmaktadir. Endiistriyel atiklari icermeyen kentsel kati
atiklar; evsel atiklan, ticari-kurumsal atiklar1 ve ingaat atiklarini kapsamaktadir. Kentsel kat1 atiklar, iyi bir kati atik yonetimi ile kontrol
altinda tutmak miimkiindiir. yi bir kat1 atik ydnetimi igin, atiklarin diizenli depolama alanlarinda depolanmast sarttir. Ciinkii biitiin kati
atiklar biyolojik olarak bozunmakta ve bozunma sonucunda ortama %45-60 oraninda metan, %40-60 oraninda karbondioksit gazi
salmaktadir. Depo gazi olarak tanimlanan bu gazlarin hem sera etkisini bertaraf etmek hem de yiiksek enerji potansiyelini ekonomiye
kazandirmak kontrollii kat1 atik yonetimi ile miimkiindiir. T{iketimin ana sebebi olan insanoglu dogada var oldugu siirece kentsel kati
atiklar, metan gazinin enerji potansiyeli nedeniyle siirdiiriilebilir bir enerji kaynagidir. Bu ¢alismada; her gecen giin artan diizenli kati
atik depolama alanlarimizdan elde edilebilecek depo gazinin giincel enerji potansiyeli arastirilmis ve diger enerji kaynaklari ile
karsilagtirtlmasi yapilmigtir.

Anahtar Kelimeler: Depo Gazi, Kentsel kat1 atiklar, Siirdiiriilebilir enerji

Sustainable Energy: Municipal Solid Wastes

Abstract

In order to eliminate the environmental problems caused by the increasing fossil fuel consumption and the decreasing fossil fuel reserves
in the globalizing world, the search for new energy sources continues to increase day by day. Although solar, hydraulic, wind, geothermal
and wave are among the leading renewable energy sources, they cannot meet the high energy consumption potential of countries. Today,
another problem as important as energy is the increasing amount of personal consumption, which is the most important result of the
developing technology, increasing population and living standards. In our country, where the municipal waste amount of per person
generated due to consumption is increasing day by day, it is possible to recycle of wastes as energy while eliminating them. The
generated waste amount in the cities depends on the population density and the consumption habits of the regions. Solid wastes that do
not contain liquid and gaseous wastes are classified as harmful and harmless solid wastes according to the chemicals in the structure,
while they are divided according to the type of waste into different categories that are domestic solid wastes, medical solid wastes,
industrial solid wastes and special solid wastes. Municipal solid wastes that do not include industrial wastes; It includes household
waste, commercial institutional waste and construction waste. It is possible to keep municipal solid wastes under control with a good
solid waste management. Solid wastes must be store in sanitary landfills for optimum solid waste management. All solid wastes are
biodegraded and 40-50% methane gas and 40-60% carbon dioxide gas are formed at the result of degradation. It is possible to eliminate
the greenhouse effect of these gases, which are defined as landfill gases, and to bring the high energy potential to the economy with
controlled solid waste management. As long as human beings, the main cause of consumption, exist in nature, municipal solid waste is
a sustainable energy source due to the energy potential of methane gas. As long as humans, the main cause of consumption, exist in
nature, urban solid waste is a sustainable energy source due to the energy potential of methane gas. In this study; The current energy
potential of landfill gas, which can be obtained from our sanitary landfill, which is increasing day by day, has been investigated and
compared with other energy sources.

Keywords: Landfill gas, Municipal solid waste, Sustainable Energy.
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Investigation of Tall Steel Structure Behavior under the Influence of
Earthquake and Wind Loads

M. Emin BILTEKIN®, Abdulkadir SOLAK 2* ve Mehmet KAMANLI 3

ICivil Engineering Department, Konya Technical University, Konya, Turkey
2 Civil Engineering Department, Konya Technical University, Konya, Turkey
3 Civil Engineering Department, Konya Technical University, Konya, Turkey
“Corresponding author: abdulkadirsolak@ktun.edu.tr
*Speaker: eminbiltekinl@gmail.com

Abstract —In the light of developments in material and construction technologies, multi-storey high-rise buildings have started
to be preferred more due to population concentration in city centers, increase in land costs and decrease in construction areas.
With the increase in the number of tall buildings, high steel structure design has also gained importance. In addition to earthquake
effects, wind loads should also be taken into account in the design of high steel structures. It is known that the effect of wind
loads on the structure increases with the increase in the height of the building. In the building design, it should be determined
how the behavior of the building changes when the wind loads on the building and earthquake forces are dominant.

In order to examine the effects on the structure, the steel braced structure designed with 30 floors and a fixed floor
height of 3 m was modeled with the SAP2000 program. Fixed loads and live loads on the structure are taken from TS500. Wind
loads are statically affected on the structure according to TS498. In addition, the earthquake loads were determined according to
TBDY-2018 and the structure was analyzed. The building model was examined under the prevailing wind and earthquake effects.
As a result, the performance and ductility of the structure were evaluated.

In this study, the structural behavior of high steel structures due to the change of the dominant lateral effect on the
structure was investigated. In addition, according to the results obtained, it has been determined how the ductility level will be
selected in the design of the structural system depending on the change in the dominant effect on the structure.

Keywords — Building Design, Earthquake, Steel Structures, Tall Buildings, Wind Loads ...

Deprem ve Rizgar Yukleri Etkisindeki Yiksek Celik Yapilarin
Davramsinin Incelenmesi

Ozet-Giiniimiizde malzeme ve yapi teknolojilerindeki gelismeler 11¢inda, kent merkezlerindeki niifus yogunlugu, arsa
maliyetlerinin artmasi ve yapim alanlarinin azalmasi nedeniyle ¢ok katli yiiksek yapilar daha ¢ok tercih edilmeye baslanmistir.
Yiiksek yapilarin sayisinin artmasi ile yiiksek c¢elik yapi tasarimi da 6nem kazanmustir. Yiiksek ¢elik yapi tasariminda deprem
etkilerinin yani sira riizgar yiiklerinin de dikkate alinmas1 gereklidir. Yap1 yiiksekliginin artmasi ile riizgar yiiklerinin yapidaki
etkisinin arttig1 bilinmektedir. Yap: tasannminda yapiya gelen riizgar yiiklerinin hakim oldugu ve deprem kuvvetlerinin hakim
oldugu durumlarda yapi davraniginin nasil degistigi belirlenmelidir.

Yapidaki etkilerin incelenebilmesi i¢in tasarimi yapilan gelik ¢aprazli yapi 30 kath ve kat yiiksekligi sabit 3 m olacak
sekilde SAP2000 programi ile modellenmistir. Yapi tizerindeki sabit yiikler ve hareketli yiikler TS500’den alinmigtir. Riizgar
yuKleri TS498’e uygun, yapiya statik olarak etki ettirilmistir. Ayrica deprem yiikleri TBDY-2018’e gore belirlenerek yapi analiz
edilmistir. Yap1 modeli hakim riizgar etkisinde ve deprem etkilerinin hakim oldugu durumda incelenmistir. Sonug olarak yapinin
performansi ve siinekligi degerlendirilmistir.

Bu calismada, yiiksek ¢elik yapilarda, yapidaki hakim yanal etkinin degisimine bagli yap1 davranisi incelenmistir.
Ayrica elde edilen sonuglara gore yapidaki hakim etkinin degisimine bagli olarak tasiyici sistemin tasariminda siineklik

diizeyinin nasil secilecegi belirlenmistir.

Anahtar Kelimeler — Celik Yapilar, Deprem, Riizgar Yiikleri, Yapi Tasarumi, Yiiksek Yapilar...
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Burulma Diizensizliginin Betonarme Binalardaki Kolonlara Etkileri

Salih Cengiz!", Abdulkadir Solak?*, Mehmet Kamanli® ve Alptug Unal*

Ynsaat Boliimii/Teknik Bilimler Meslek Yiiksekokulu, Konya Teknik Universitesi, Konya, Tiirkiye
234 [nsaat Miihendisligi Boliimii/Miihendislik ve Doga Bilimleri Fakiiltesi, Konya Teknik Universitesi, Konya, Tiirkiye
*Corresponding author: scengiz@ktun.edu.tr
*Speaker: abdulkadirsolak@ktun.edu.tr

Ozet — Farkli mimari tasarimlar, yapilarda diizensizlige yol acabilmektedir. Depremin etki ettigi yap1 kiitle merkezi ile depreme
karg1 dayanim gosteren yapi rijitlik merkezi ¢akismazsa, yapilarda burulma meydana gelmektedir. Diisey tasiyict elemanlar olan
kolonlarda meydana gelen bu burulma etkisi, kolonlarin davramigimi degistirmektedir. Kolonlarm davranigimin ne diizeyde
degistigini belirleyebilmek i¢in, kolonlara ne kadar burulma momentinin etki ettiginin bilinmesi gerekmektedir. Bu ¢aligmada
IdeCad programi kullamilarak, 5 katli betonarme bir yapinn, rijitlik merkezi ile kiitle merkezi cakisacak sekilde tastyici sistemi
diizenlenmis, ardindan bir kolonunun boyutlar1 degistirilerek ¢esitli oranlarda eksantrisite olusturulmus ve her bir durumda,
kolonlara etki eden egilme ve burulma momentleri incelenmis ve karsilastirilmistir. Eksantrisite arttik¢a kolonlarda meydana
gelen egilme ve burulma momentlerinin arttig1 gorillmiistiir.

Anahtar Kelimeler — Betonarme kolon, burulma diizensizligi, deprem, tasiyici sistem
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Universite Yerleskelerinin Mekén Dizim Analizi ile Degerlendirilmesi:
Atatiirk Universitesi Ornegi

Ali Can Kuzulugil* Omer Unsal®> Basak Aytatli® Nalan Demircioglu Yildiz**

1Atatiirk University, Erzurum, Turkey
2Istanbul University, Istanbul, Turkey
dtatiirk University, Erzurum, Turkey
AAtatiirk University, Erzurum, Turkey
“Corresponding author: yildiz@atauni.edu.tr
+Speaker: basakaytatligatauni.edu.tr

Ozet — Universiteler igerisinde bulunan bireylerin sosyal iliskiler sagladigi kamusal alanlardir. Yerleske tasariminin temel amaci,
yasanabilir ve konforlu bir ortamin saglanmasidir. Konforlu yerleske ortami fizyolojik ve psikolojik yonden kullanicilar tizerinde
olumlu etkilere sahiptir. Yerleske kullanicilarinin aktivite mekanlarmi ve yaya hareketlerinin mekanlara dagilim haritasimnin
bilinmesi tasarim planlarinin basarisinin artmasini saglamaktadir. Dolayisiyla yerleske igerisindeki mekanlar belirli bir planlama
ve tasarim diizeninde yerlestirilmelidir. Calismada, yerleskelerin dis mekan kullanimmi etkileyen mekénsal orgiitlenme
ozelliklerini belirlemeye ¢alisilmistir. Yerleskelerin igerisinde yer alan dig mekanlari kullanan dgrenci ve akademisyenlerin bu
mekanlarda nasil etkilesim igerisinde oldugu ve bu mekanlardan ne 6l¢lide faydalanildigi belirlenmistir. Yerleskede, dogu, bati,
kuzey ve giiney yonlerinden gelerek, Ziraat Fakiiltesi ile dershaneler bolgesinde yer alan kavsagin entegrasyon degeri (1.453

1.709) ve kavsagin baglandig1 akslardan dogu-bati dogrultusunda yerleskeyi birbirine baglayan ve hat boyunca Rektorliik,
Miihendislik Fakiiltesi ve Kiitiiphanenin konumlandigi aksin (1.453 1.709/1.24 1.3) entegrasyon degeri yiiksek ¢ikmustir.
Yapilacak planlama ¢alismalarinda entegrasyon degerlerinin de planlamaya dahil edilmesi kullanicilarin konforunun saglanmasi
ve siirdiiriilebilir yerleske tasariminin gergeklestirilmesinde 6nemlidir.

Anahtar kelimeler: Atatiirk Universitesi, Erzurum, Mekan Dizimi, Yerleske Planlama

Abstract-  Universities are public spaces where individuals provide social relations. The main purpose of the campus design
is to provide a livable and comfortable environment. The comfortable campus environment has positive effects on users both
physiologically and psychologically. Knowing the activity areas of the campus users and the distribution map of pedestrian
movements to the spaces increases the success of the design plans. Therefore, the spaces within the campus should be placed in
a certain planning and design order. In the study, it was tried to determine the spatial organization characteristics that affect the
outdoor use of the campuses. It has been determined how students and academicians who use the outdoor spaces in the campuses
interact in these spaces and to what extent these spaces are utilized. The integration value of the junction (1.453-1,709) located
in the area of the Faculty of Agriculture and the private classrooms, which connects the campus in the east, west, north and south
directions, and the axis that connects the campus in the east-west direction from the axes that the junction connects, and where
the Rectorate, Engineering Faculty and Library are located along the line (1.453 1.709/1.24 1.3) integration value was high. The
inclusion of integration values in the planning studies to be carried out is important in ensuring the comfort of the users and in
the realization of sustainable campus design.

Keywords: Atatiirk University, Erzurum, Spatial Syntax, Campus Planning
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A COMPREHENSIVE COMPARISON OF DIFFERENT META-
HEURISTIC METHODS FOR ESTIMATING THE OPTIMAL
PARAMETERS OF PHOTOVOLTAIC CELL MODEL

Zafer Dogan®” and Birsen Boylu Ayvaz *

1Elektrik Elektronik Miihendisligi Boliimii, Tokat Gaziosmanpasa Universitesi, Tokat, T lirkiye
2 Elektrik Elektronik Miihendisligi Boliimii, Amasya Universitesi, Amasya, Tiirkiye
*Corresponding author: zafer.dogan@gop.edu.tr
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Abstract — The correct estimation of critical parameters of photovoltaic (PV) cell models is important for the simulation and
modeling of these devices and the whole system they are connected to. This is supported by the number of recent studies on this
subject. It is seen that meta-heuristic optimization methods constitute a large part of all the methods applied to the PV model
parameter estimation problem. Meta-heuristics have many advantages over traditional optimization methods. For example, the
meta-heuristics do not depend on the optimization initial starting point and have a high potential to explore promising regions of
the search space. Although many meta-heuristic methods have been proposed in recent years, the result shows that new methods
need to be introduced. A meta-heuristic algorithm may perform well for one problem, it may be insufficient for another problem.
Accordingly, in this study, a recent nature-inspired meta-heuristic method is proposed to extract the optimal parameters of the
PV cell model. Also, to test the performance of the proposed method, three other meta-heuristic methods, namely particle swarm
optimization (PSO), jellyfish search (JS), and chameleon swarm optimization (CSA) algorithms, are employed for comparison.
The results show that the proposed method accurately estimates the PV model parameter values.

Keywords — Photovoltaic cell model, solar module, parameter estimation, meta-heuristic methods, double diode model.
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RAT BEYIN DOKUSUNDA ASITRETIN - METOTREKSAT
KOMBINASYONUNUN VE A-LiPOLIK ASIiT’IN POLIFENOL OKSIiDAZ
AKTIVITESI UZERINE ETKILERI

Fatma Goniil SEZGIN, 2Emine DIRAMAN, *Emine incilay TORUNOGLU

*Ondokuz May1s Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Samsun, Tiirkiye (ORCID: 0000-0002-9400-5173),
gonul.solmaz@omu.edu.tr

2 Ondokuz Mayis Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Samsun, Tiirkiye (ORCID: 0000-0002-4677-1738),
ediraman@omu.edu.tr

3 Ondokuz Mayis Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Samsun, Tiirkiye (ORCID: 0000-0003-4641-0067),
torunogluemineincilay@gmail.com

Bu c¢alismada asitretin (ACT) ve metotreksat (MTX) etken maddelerinin ve alfa lipoik asitin
(ALA) rat beyin dokusunda Polifenol Oksidaz (PO) aktivitesine etkileri arastirilmistir.
Calismada, toplam 50 tane Wistar albino erkek rat kullanilmistir. Calisma gruplari, Kontrol
grubu (K), ALA grubu, ACT+MTX grubu ve ACT+MTX+ALA grubu olarak
olusturulmustur. 24 saat a¢ birakilmis olan ratlara yapilan enjeksiyon islemleri her sabah ayni
saatte gerceklestirilmistir. ACT, MTX ve ALA % 0.9’luk NaCl’de c¢oziilmiistir. ACT
(20mg/kg/giin), MTX (20mg/kg/hafta), ALA (50mg/kg/glin) ve bunlarin kombinasyonlar1 da
viicut agirligi diizeyinde intraperitonal enjeksiyon ile ratlara verilmistir. Ratlar servikal
dislokasyon ile sakrifiye edilmis ve kalp perfiizyonundan sonra beyinleri c¢ikarilmistir.
Ratlardan alinan beyin doku orneklerinde, PO enzim aktivitesi Ol¢iilmistir. ACT+MTX
verilen grupta 3. giinde K’ya gore yaklasik % 5 inhibisyon gozlenirken ALA’nin etkisi ile bu
inhibisyon yerini aktivasyona birakmigtir. ACT + MTX kullanimi beyin PO aktivitesinde 3.
giinde inhibisyona neden olurken bu inhibisyon ilerleyen giinlerde aktivasyona doniigsmiistiir.
Tek basina ALA verilen grupta PO aktivitesi 3. giinde K’ya gore %7 inhibisyon gostermistir.
5. ve 7.giinlerde inhibisyon seviyesinin yar1 yariya azaldigi gozlenmistir. Bu dogrultuda
calisjmamizin sonucu olarak ALA’nin beyin dokusunda antioksidan etki gosterdigi
sOylenebilir.

Anahtar Sozciikler: Beyin, Asitretin, Metotreksat, Polifenol Oksidaz, PO
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Tiirkiye’de Baglantili Ara¢ Teknolojisinin Gelisimi
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1 Gazi Universitesi, Bilisim Enstitiisii, Bilisim Sistemleri, Ankara, Tiirkiye (ORCID: 0000-0002-2745-9327)
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Oz

Baglantili arag teknolojisi araglarin diger araglarla ve diger trafik unsurlari ile haberlesmesini saglayan iletisim teknolojisidir. Bu alanda
olusan pazarda Tiirkiye’nin pay alabilmesi, s6z sahibi bir pozisyona ulasabilmesi ve veri giivenligini saglayabilmesi i¢in bu teknolojinin
gelisim ve olgunlagma agsamalarinda gerekli aksiyonlarin alinmasi kritik 6nem tasimaktadir. Bu makalede, baglantili ara¢ teknolojisinin
diger tlkelerdeki durumlari 6zetlenmis ve Tiirkiye’de konu ile ilgili yapilan ¢aligmalar incelenmistir. Elde edilen veriler neticesinde
oncelik verilmesi gereken ¢aligma konular1 hakkinda 6neriler sunulmustur. 2014 yilindan itibaren Tiirkiye’de akilli ulagim sistemleri
ad1 altinda bu konu ile ilgili caligmalarin hiz kazanmis oldugu goriilmiistiir. Diinyada yapilan ¢alismalar g6z 6niinde bulunduruldugunda
Tiirkiye’nin Kooperatif Akilli Ulagim Sistemleri (K-AUS) olarak adlandirdig1 baglantili arag teknolojisi ile ilgili ¢alismalara daha geg
donemlerde basladig1 ve konu hakkinda daha fazla deneyime ihtiya¢ duydugu goriilmiistiir. Hazirlanan eylem planlari, kurulan aragtirma
merkezleri ve derneklerin verimli ¢alisabilmesi i¢in gerekli destegin ve kaynaginin saglanmasi gerekliligi dikkat gekmektedir. Baglantili
arag teknolojisinde veri giivenligi ve giivenilirlik iizerinde ulusal standardizasyonlarin ve mevzuatlarin hazirlanmasinin 6nem bir ihtiyag
oldugu ve bu alanda daha fazla calisma yapilas1 gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Baglantili Araglar, K-AUS
Development of Connected Vehicle Technology in Turkey

Abstract

Connected vehicle technology is a communication technology that enables vehicles to communicate with other vehicles and other traffic
assets. It is critically important to take the necessary actions during the development and maturation stages of this technology for Turkey
to gain a share in the emerging market, have a position and ensure data security. In this article, the situation of connected vehicle
technology in other countries is summarized and the situation in Turkey is examined. As a result of the work, suggestions were made
about the subjects that should be given priority. It has been observed that studies on this subject under the name of intelligent
transportation systems have gained momentum in Turkey in 2014. Considering the studies carried out around the world, it has been
seen that Turkey started to work on the connected vehicle technology called Cooperative Intelligent Transportation Systems (C-ITS) in
later periods and it needed more technical experience on the subject. It is noteworthy that the necessary support and resources should
be provided in order for the action plans, research centers and associations to work efficiently. It has been concluded that the preparation
of national standardizations and regulations on data security and reliability in connected vehicle technology is an important need and
more work should be done in this area.

Keywords: Connected Vehicles, C-1TS
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Makine Ogrenmesi Algoritmalar1 Kullamlarak Tiirkiye ve AB
Ulkelerinin CO; Emisyonlarimin Tahmini
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Oz

Ozellikle 20. ve 21. yiizyillarda sanayi devriminin hizlanmasi ve bundan dolay1 Diinya’nin kiiresel 1sinmast ile sicaklik miktarlarinin
artmasi, yeryiiziinde mevsimlerin dongii ve siddetlerinin degismesine sebep olmustur. Hayatin her alaninda ihtiyag duyulan enerji
kullaniminin artmasi, 6zellikle de fosil yakitlara yonelim, sera gazlari arasinda 6nemli bir paya sahip olan CO;’nin saliniminin artmasina
ve iklim degisikliklerine neden olmus ve olmaya da devam etmektedir. Dolayisiyla Diinya iizerindeki tiim iilkeler icin insan
faaliyetlerinden kaynakli CO; emisyon miktarlarinimn yonetimi, takibi ve tahlili snem kazanmistir. Bu ¢alismada, iklim degisikligi ile
iligkili sera gaz1 olan CO2’nin Tiirkiye ve AB iilkelerinin tahmini ve egilimlerinin irdelenmesi hedeflenmistir. Bu hedef dogrultusunda,
makine dgrenmesi algoritmalarindan karar agact modellemesi, yapay sinir aglari ve destek vektdr makineleri kullanilarak enerji elde
edilirken ortaya g¢ikan CO2 salinim miktarlari i¢in tahmin yapilmistir. Makine 6grenme metotlarinin basar performans: karar agaci
modellemesi skor degeri, ortalama hata karesi (MSE) ve ortalama hata karesinin kokii (RMSE) kullanilarak degerlendirilmistir. Ulkeler
icin 2010-2019 yillarindaki niifus, CO2 emisyon miktari, enerji tilketim miktarlar1 kullanilarak, destek vektdr makineleri (DVM) ile
yapay sinir aglar1 (YSA) metotlar1 uygulanmis ve tahminler yapilmistir. Sonuglara gére DVM yoénteminin, YSA yontemine gore daha
basarili sonuglar verdigi tespit edilmistir. Avrupa Birligi tilkelerine toplu olarak bakildiginda, CO2 emisyon miktarinin azalarak arttig:
yani artis hizinin azaldigi goriilmiistiir. Ayrica Almanya, Hollanda, Italya, Fransa iilkelerinde CO;, emisyon miktarlarinda azalma
beklenmektedir. Turkiye igin ise durum farklidir. Tiirkiye’de 2010-2019 yillari arasindaki karbondioksit salinim miktari her y1l artmakta
olup oniimiizdeki yillarda da alternatif, CO» salimimi olmayan enerji kaynaklarina yonelinmez ise bu artisin devam edecegi yapilan
calismada goriilmiistiir.

Anahtar Kelimeler: Makine Ogrenmesi, Emisyon, Destek Vektdr Makineleri, Karar Agaci, Yapay Sinir Aglari

CO; Emissions in Turkey and EU Countries Using Machine Learning
Algorithms

Abstract

Especially in the 20th and 21st centuries, the acceleration of the industrial revolution, the global warming of the world and the increase
in the amount of temperature caused the cycles and intensities of the seasons on earth to change. The increase in the use of energy
needed in all areas of life, especially the orientation to fossil fuels, has caused and continues to cause an increase in the emission of
CO2, which has an important share among greenhouse gases, and climate changes. Therefore, the management, follow-up and analysis
of CO; emissions caused by human activities have gained importance for all countries in the world. In this study, it is aimed to examine
the estimation and trends of CO, a greenhouse gas associated with climate change, in Turkey and EU countries. In line with this goal,
an estimation was made for the amount of CO, emissions that occur when energy is obtained by using decision tree modeling, artificial
neural networks and support vector machines from machine learning algorithms. Success performance of machine learning methods
was evaluated using decision tree modeling score value, mean square error (MSE) and root mean square error (RMSE). Support vector
machines (SVM) and artificial neural networks (ANN) methods were applied and estimations were made by using the population, CO>
emission amount, energy consumption amounts for the countries in the years 2010-2019. According to the results, it has been determined
that the SVM method gives more successful results than the ANN method. When the European Union countries are considered as a
whole, it has been observed that the amount of CO, emissions has decreased and increased, that is, the rate of increase has decreased.
In addition, reductions in CO emissions are expected in Germany, the Netherlands, Italy, and France. For Turkey, the situation is
different. The amount of carbon dioxide emissions between 2010-2019 in Turkey is increasing every year, and it has been seen in the
study that this increase will continue if alternative energy sources that do not emit CO; are not used in the coming years.

Keywords: Machine Learning, Emission, Support Vector Machines, Decision Tree, Artificial Neural Networks
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Design, Construction and Control of an Autonomous Mobile Rescue
Robot with Visual Feedback
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Abstract

The construction of a smart autonomous mobile robot system that can operate in an anonymous environment can be difficult. Building
an autonomous mobile robot requires collecting data from sensors and cameras in order to recognize the surrounding environment, get
knowledge of existing landmarks, and figure out its position and orientation. Many research studies have been carried out in recent
years providing algorithms for achieving autonomous motion of mobile robot systems and object detection. The most common platform
utilized for robot motion design is ROS (Robot Operating System) and for object detection YOLO (You Only Look Once) is a common
choice. Additionally, the autonomous system needs motion planning in a systematic way to avoid obstacles by using lidar or other
sensing methods generating the feedback signals required for control of motion around occupied spaces. One of the most effective and
versatile feedback systems for mobile robot control can be constructed using visual feedback, which relies on a high-resolution camera
that processes the image in real-time and the result is fed back to the control system for decision making. Visual feedback can be
employed alone without sensors for feedback control of autonomous mobile robots, and it can be used for multiple tasks like path
planning, obstacle avoidance, object detection, object recognition in addition to motion control. In this research, results of design and
construction of an autonomous mobile rescue robot for finding victims through video data are presented. It is aimed to find victims via
applying video as a data collection and feedback generation tool in the autonomous mobile robot control system. The visual feedback
and YOLO v3 are used not only for finding victims but also for motion control. Our autonomous mobile robot is designed to move
smoothly to the victim's direction and avoids obstacles by using ROS Global Planner. The robot is tested in multiple scenarios in
different locations, various obstacle and victim numbers, and satisfactory results with good performances are obtained.

Keywords: Autonomous mobile robot, ROS, YOLO, Motion planning, Obstacle avoidance, Lidar, Visual feedback system.

Gorsel Geri Beslemeli Otonom Mobil Kurtarma Robotunun Tasarim,
Uretimi ve Kontrol

Oz

Bilinmeyen ortamlarda ¢alisabilen akilli otonom mobil robot sistemi iiretimi zorluklar i¢erebilir. Otonom mobil robot gelistirilmesi igin
¢evreyi tanimlamak amaciyla algilayicilar ve kameradan veri toplanmasi, mevcut kdse noktalarinin bilinmesi ve robotun konumu ve
yoniiniin anlagilmast gerekir. Son yillarda mobil robotlarin otonom hareketi ve nesne belirleme hedefleri i¢in yazilmig algoritmalar
sunan cok sayida arastirma yapilmistir. Robot hareket tasarimi igin en yaygin kullanilan platform ROS (Robot Isletim Sistemi) iken,
nesne belirleme iginse YOLO (You Only Look Once) genel kabul gérmektedir. Ek olarak, otonom sistemlerde lidar ve diger algilama
yoéntemleriyle engeller iceren ortamlarda hareket kontroll igin gereken geri besleme isaretini iiretmek iizere sistematik hareket
planlamaya ihtiya¢ duyulmaktadir. Mobil robotlar icin en etkili ve ¢ok yonli geri beslemeli sistemlerden biri, yiksek ¢ozintrlikli
kamerayla gergek zamanli goriintii isleme ve geri beslemeli kontrol karar isareti Uretimine dayanan gorsel geri besleme yoluyla imal
edilebilir. Gorsel geri besleme otonom mobil robotlarin algilayicilar olmadan geri beslemeli kontrolii igin kullanilabilecegi gibi, hareket
kontroliiyle birlikte yol planlama, engelden kaginma, nesne belirleme, nesne tanima gibi ¢oklu gorevlerde de kullanilabilir. Bu
calismada, akan goriintii verisi kullanilarak kurban / kazazedeleri bulmaya yarayan otonom mobil robot sisteminin tasarim ve iiretimi
ile ilgili sonuglar sunulmaktadir. Burada kamera goriintusiinii hem veri toplama hem de otonom mobil robot sisteminde geri besleme
isaretini liretme amaciyla kullanarak kurban / kazazedeleri bulmak amaglanmigtir. Gorsel geri besleme ve YOLO v3 sadece kurban /
kazazedeleri bulmak i¢in degil aynm zamanda hareket kontrolii i¢in kullanilmaktadir. Urettigimiz otonom mobil robot, ROS kiiresel
planlayici ile kurban / kazazede yoniine dogru yumusak bir hareketle ilerlemek ve engellerden kaginmak i¢in tasarlanmistir. Robot farkli
engel ve kurban / kazazede saylari i¢in degisken ortamlardaki senaryolar i¢in test edilmis ve yiiksek bagarimli tatmin edici sonuglar elde
edilmistir.

Anahtar Kelimeler: Otonom mobil robot, ROS, YOLO, Hareket planlama, Engelden kaginma, Lidar, Gorsel geri beslemeli sistem.
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A New Cash Register for Fuel Stations with Resistant Outdoor
Conditions: Design Considerations
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*Corresponding author: fabut@cu.edu.tr
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Abstract — The Head of Revenue Administration (HRA) in Turkey imposes the obligation to use new generation payment
recording devices (NG PRDs) at fuel stations. The pump and the cash register were separate units in old payment systems, and
communication was provided via an interface. However, there are some security vulnerabilities in these systems due to the
interface being separate from the cash register. In addition, it is known that due to the high fuel tax rates, significant losses occur
due to tax evasion. Although the use of NG PRD has been made compulsory, no product in the market complies with the current
legislation. Therefore, there is a need for these products to be developed for secure data communication in fuel pump cash
registers, prevention of tax evasion, and monitoring of the informal economy in the fuel sector. This study aims to design and
manufacture prototypes of NG PRDs and components for fuel stations in accordance with the technical guide of the HRA
legislation. The main feature sought for NG PRDs is to ensure the continuity of communication between the pump and the cash
register.

Keywords — New Generation Payment Recorder Device, Trusted Service Manager, Fuel Pump Cash Register
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Investigation of the Characteristics of COVID-19 Patients by Fuzzy
Clustering Method
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Abstract — Clustering methods are used for examining the risk factors, grouping the patients according to clinical, genetic etc.
features in health studies. The fuzzy clustering method, which is among them, is quite advantageous compared to other methods,
as it reveals the uncertainties that classical clustering methods deny and gives information to the researcher about these situations.
In this study; clinical features of COVID-19 patients were divided into classes with fuzzy cluster analysis. The data of 500
patients whose COVID-19 test was positive in November and December 2021 at Tokat State Hospital were analyzed. Patients
were divided into three different clusters by fuzzy clustering method in terms of age, ferritin, alt, ast, urea, crp, hbalc, calcium,
chlorine, creatinine, Idh, potassium, sodium and vitamin d. Gustafson-Kessel algorithm, which is the generalized version of the
Fuzzy C-Means (BCO) algorithm was used. The concordance between the clusters and the treatment status of the patients
(outpatient, inpatient, intensive care) was evaluated. The correct classification rate of the method was found 84.2%. In
conclusion, fuzzy clustering has shown that the clinical features of the clustered COVID-19 patients are effective on the treatment
modalities of the patients. The use of clustering methods in grouping the clinical characteristics of patients helps clinicians in
their decision making.

Keywords — Fuzzy, Clustering, Class, COVID-19, Data mining
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Anatomical, Palynological and Seed Surface Characteristics of
Aethionema sancakense Yild. & Kilic (Brassicaceae)

Azize Demirpolat'
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Abstract

In this study, Aethionema sancakense Y1ld. & Kilig¢ (Brassicaceae) anatomical, palynological and seed surface features were determined.
This study aims to reveal the structural features of this species. Root, stem cross-sections, leaf epidermis features were investigated
from the plant and anatomical features were determined by taking images. Superficial and transverse sections were taken from the plant
by hand, stained with alcian blue and safranin at a ratio of 3:2, examined under a light microscope and photographed. Multi layered
cortex structure was detected under the outermost epidermis of the trunk. Peridermis layer is torn in some points and removed from the
root. The cortex layer is composed of parenchymal cells and is in 7-8 rows. The sclerenchymal tissue in the cortex layer consists of 2-
4 rows of cells arranged intermittently. For palynological examinations, pollen of A. sancakense were examined under the light
microscope by Woodhouse method. The type of pollen, whose electron microscope images were taken, was determined as monad and
aperture type tricolpat. It was observed that the pollen grains were radially symmetrical and isopolar and their measurements were taken.
The seed surface was dark brown and oval shaped, and the surface ornamentation was reticulate-verrucate. In our study, we tried to
determine the taxonomic characters of A. sancakense in terms of both anatomical characters and palynological features.

Keywords: Aethionema, Anatomy, Palynology, Seed surface, Cruciferae.

Aethionema sancakense Yild. & Kili¢’in (Brassicaceae) Anatomik,
Palinolojik ve Tohum Yiizeyi Ozellikleri

Oz

Bu ¢alisma ile Bing6l’de yayilis gdsteren, yeni tiir olarak tespit edilen Aethionema sancakense Yild. & Kili¢ (Brassicaceae) tiiriiniin
anatomik, palinolojik ve tohum yiizey ozellikleri tespit edilmistir. Bu c¢alisma, bu tiiriin yapisal ozelliklerini ortaya ¢ikarmayi
amaglamaktadir. Bitkiden kok, govde enine kesitleri, yaprak epidermis ozellikleri aragtirilmig ve goriintiileri alinarak anatomik
Ozellikleri tespit edilmistir. Yiizeysel ve enine kesitler bitkiden el ile alinarak alcian mavisi ve safranin ile 3:2 ile oraninda boyandiktan
ve 151k mikroskobu altinda incelenip fotograflari ¢ekilmistir. Govde, en dista epidermisinin altinda ¢ok katmanli korteks yapisi tespit
edilmistir. Periderm tabakasi bazi yerlerde yirtilmig ve kokten uzaklastirilmistir. Korteks tabakasi parankimatik hiicrelerden meydana
gelmistir ve 7-8 siralidir. Korteks tabakasindaki sklerenkimal doku 2-4 sira hiicreden olusur. Palinolojik incelemeler i¢in A. sancakense
polenleri 1s1k mikroskobu altinda Woodhouse yontemiyle incelenmistir. Elektron mikroskobu gériintiileri alinan polenlerin tipi monad
ve apertiir tipi trikolpat olarak belirlenmistir. Polen tanelerinin radyal simetrik ve izopolar oldugu gézlemlenmis ve 6l¢iimleri alinmistir.
Tohum yiizeyi, koyu kahverengi ve oval sekilli, ylizey ornemantasyonu ise retikulat-verrukat olarak belirlenmistir. Calismamizda A.
sancakense tliriniin hem anatomik karakterler hemde palinolojik 6zelllikler agisindan, taksonomik karakterleri belirlenmeye
calisilmistir.

Anahtar Kelimeler: dethionema, Anatomi, Palinoloji, Tohum yiizeyi, Cruciferae.
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Ozet  Gelisen teknoloji ve artmakta olan niifus yogunlugu sebebiyle enerji talebi giin gectik¢e artmaktadir. Artan
enerji talebini kargilamak icin gerilim seviyeleri yiikseltilmekte, yeni iletim hatlar1 insa edilmekte, ya da var olan
iletim hatlar1 akim tasima kapasitesi daha yiiksek iletkenlerle modifikasyonlar1 gergeklestirilmektedir. Bilindigi
iizere, iletken tiplerinin 1sil performanslari, mevcut tasima kapasiteleri {izerinde biiyiik etkiye sahiptir. Buradan
hareketle, bu ¢alismada, var olan iletim hatlarinin degistirilmesi konusuna referans olmasi amaciyla yaklagik
olarak aynmi dis capa sahip ACSR (Aluminum Conductor Steel Reinforced), ACCC (Aluminum Conductor
Composite Core), STACIR (Super Thermal Alloy Conductor Invar Reinforced) ve GTACSR (Gap Type Thermal

Resistant Aluminum Alloy Conductor Steel Reinforced) havai hat iletkeninin degisken sicaklik ve riizgar
hizlarindaki farkli hava kosullarinda kargilastirmali 2 D 1si1l performans analizleri, COMSOL Multiphysics
yaziliminda yapilmistir.

Anahtar Kelimeler havai hat iletkenleri, 1s1l performans, COMSOL, IEEE-738 std.

Thermal Performance Analysis Of Overhead Conductors

Abstract — Due to developing technology and ever-increasing population density, energy demand increasing day
by day. Therefore, in order to meet the increasing energy demand, the voltage levels are increased, new
transmission lines are built or existing transmission lines are modified with conductors that have higher current
carrying capacity. As is known, the thermal performances of conductor types have a great influence on their current
carrying capacities. From this point of view, in this study, comparative 2-D thermal analyzes of ACSR, ACCC,
STACIR and GTACSR overhead line conductors with the approximately same outer diameter under various
weather conditions with different temperatures and wind speeds were made in COMSOL Multiphysics software,
as a reference for replacing existing transmission lines.

Keywords overhead conductors, thermal performance, COMSOL, IEEE-738 std.

20


mailto:muratdincc60@gmail.com
mailto:muratdincc60@gmail.com

I SAS 5t International Symposium on Innovative

2022 Approaches in Smart Technologies

28-29 May 2022, Turkey (online)

Farkh Malzemelerle Biyel Kolunun Deformasyon ve Gerilme Analizi
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Oz

Gilinlimiizlin ara¢ teknolojisi, icten yanmali motorlara dayanmaktadir. Ancak son yillarda hibrid modeller piyasaya sunulmustur. Bu
modellerin amaci yakit tiiketimini azaltmaktir. Hibrid araglar, elektrikli ve benzinli bir motorun ayni anda caligmasi prensibine
dayanmaktadir. Bu ¢aligma prensibine gore i¢ten yanmali motorlarin kullaniminin uzun bir siire daha devam edecegi 6ngoriilmektedir.
Bu nedenlerle fosil yakitla ¢alisan motorlarla ilgili ¢aligmalar halen devam etmektedir ve gelecekte de devam edecegi ongoriilmektedir.
Motor ve motoru meydana getiren makine elemanlariyla ilgili yapilan galismalarda uygun tasarim ve malzeme se¢imi On plana
cikmaktadir. Dolayisiyla motoru meydana getiren pargalarinin tiretiminde dikkat edilmesi gereken tasarim ve kullanilan malzemenin
uygunlugu ve agirligidir. Motor elemanlarinin tasarimini yaparken dikkat edilmesi gereken en 6nemli kisim motorun araca olan etkisini
yani performansini en {ist diizeye ¢ikarabilmek ve bu seviyeye ulagabilmek i¢in de yapilacak olan g¢aligmalarin yapilabilmesidir. Bunun
icin de motoru olusturan elemanlarin ve bu galismanin konusu olan biyel kolunun tasarimi biiyiik bir 6nem teskil etmektedir. Motorun
bir kismini tegkil eden ve motor igerisinde olugan gerilmelere yeterli dayanim gostermesi beklenen ve tek bagina bir biyel kolundaki
tasarim faktorii etkili goériinmese de, birden fazla elemanin bir araya gelmesiyle tasarim ve dolayisiyla agirlik agisindan motorun
performans1 da bu durumdan etkilenecektir. Bu ¢alismada biyel kolu tasarimi yapilarak performans agisindan gerekli analizler
yaptlmigtir. Dort farkli malzeme kullanilarak, aliminyum alagimi, titanyum alagimi, ¢elik alagimi ve dokme demir, bir ANSYS
Workbench yazilimi kullanilarak tasarimi yapilan biyel kolu analizi yapilmistir. Yapilan analizlerde stres ve deformasyon ile ilgili
calismalar gerceklestirilmistir. Sonug olarak aliiminyum alagimi malzemenin hem agirlik hem de malzemenin temini agisindan en uygun
tasarim oldugu sonucu elde edilmistir.

Anahtar Kelimeler: Biyel kolu, Deformasyon, Gerilim.

Deformation and Stress Analysis of Connecting Rod with Different
Materials

Abstract

Today's vehicle technology is based on internal combustion engines. However, hybrid models have been introduced to the market in
recent years. The purpose of these models is to reduce fuel consumption. Hybrid vehicles are based on the principle of simultaneous
operation of an electric and gasoline engine. According to this working principle, it is predicted that the use of internal combustion
engines will continue for a long time. For these reasons, studies on fossil fuel-powered engines are still ongoing and are expected to
continue in the future. Appropriate design and material selection come to the fore in studies on the engine and the machine elements
that make up the engine. Therefore, it is the design and the suitability of the material used and the weight that should be considered in
the production of the parts that make up the engine. The most important part to be considered while designing the engine elements is to
maximize the effect of the engine on the vehicle, namely the performance, and to carry out the work to be done in order to reach this
level. For this, the design of the elements that make up the engine and the connecting rod, which is the subject of this study, is of great
importance. Although the design factor in a connecting rod alone, which is a part of the engine and is expected to withstand the stresses
formed within the engine, does not seem to be effective, the performance of the engine in terms of design and therefore weight will also
be affected by the combination of more than one element. In this study, necessary analyzes were made in terms of performance by
designing the connecting rod. Using four different materials, aluminum alloy, titanium alloy, steel alloy and cast iron, connecting rod
analysis was performed using an ANSYS Workbench software. In the analysis, studies on stress and deformation were carried out. As
a result, it was concluded that the aluminum alloy material is the most suitable design in terms of both weight and material supply.

Keywords: Connecting rod, Deformation, Stress.
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Comparison of MOEA/D Variants on Benchmark Problems
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Abstract — Given that the definition of the multi-objective optimization problem is raised when number of objectives is increased
in number at the optimization problem, where not only the number of objectives but also the computational resources which are
needed to solve the problem, is also more desired. Therefore, novel approaches had required to solve multi-objective optimization
problem in a reasonable time. One of this novel approach is utilization of the decomposition method with the evolutionary
algorithm/operator. This algorithm was called multi-objective evolutionary algorithm based on decomposition (MOEA/D). Later
on, variants have been proposed to improve the performance of the MOEA/D algorithm. However, a general comparison between
these variants has needed for demonstrate the performance of these algorithm. For this reason, in this research the variants of
MOEA/D algorithms have implemented on benchmark problems (DTLZ and MaF) and the performances has compared with
each other. Two metrics had selected to evaluate/compare the performances of the variants. The metrics are IGD and Spread
metrics. The results at the end of the implementations suggest that adaptive weighting idea is the most promising idea to increase
the performance of the MOEA/D algorithm.

Keywords — multi-objective optimization, evolutionary algorithm, decomposition, evolutionary algorithms
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Oz

Diinyanin pek ¢ok yerinde, tarihi eser niteligi tasiyan yapilarda kire¢ esasli har¢ ve sivalarin kullanildig: bilinmektedir. Horasan harci
ise iilkemizin 6nemli kiiltlirel miraslarini olusturan tarihi yapilarda siklikla rastlanan kire¢ esasli bir geleneksel harg tiiriidiir.
Yiizyillardan beri yapilarin ingasi sirasinda orgii ve siva harci olarak kullanilan Horasan harci giiniimiizde bu yapilarin onarim ve
giiclendirme islerinde siklikla tercih edilmektedir. Bu sebeple, bu harcin dayanim ve durabilite 6zelliklerinin gelistirilmesine yonelik
¢aligmalar devam etmektedir. Bu ¢alismada da sentetik bir lif ¢esidi olan polipropilen lif takviyesinin, yiiksek sicakliga maruz birakilan
Horasan harcinin bazi 6zelliklerine etkisi incelenmistir. Bu amagla, kontrol karisimina ek olarak %0.,4, 0,6, 0,8 oranlarinda 3 mm
uzunlugunda polipropilen lif igeren toplamda 4 farkli har¢ karisimi hazirlanmistir. Tiim karigimlar i¢in su/baglayici, agrega/baglayici
oranlar1 ve yayilma degerleri sirasiyla, 0,91, 3,0 ve 150+10 mm olarak sabit tutulmustur. Ttim karigimlarda, baglayici kiitlesinin %80’ini
dogal hidrolik kire¢ ve %20’sini tugla tozu olusturmaktadir. Agrega olarak ise, %70 oraninda tugla kirig1 %30 oraninda dere kumu
kullanilmistir. Elde edilen har¢ numunelerinin, 90 giinliik kiir stiresi sonunda, baslangi¢c durumunda ve 300, 600, 900 °C sicakliga maruz
birakildiktan sonraki birim hacim agirlik, ultrases gegis hizi ve dinamik elastisite modiilii degerleri belirlenmistir. Deneysel ¢aligma
sonucunda, har¢ karigimlarinda lif kullanim1 ve dozajinin artisi ile hedef yayilma degerine ulagabilmek i¢in su azaltici katk: ihtiyacinin
artt1g1 tespit edilmistir. Ayrica, lif icerigine bagli olarak, numunelerin baslangi¢ durumunda ve 300 °C sicakliga maruz birakildiklarinda
s06z konusu degerlerinde azalma oldugu goriilmiistiir. Daha yiiksek sicakliklarda ise lifli ve lifsiz numunelerin ultrases geg¢is hiz1 ve
dinamik elastisite modiilii degerleri agisindan benzerlik gosterdigi belirlenmistir.
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Effect of Elevated Temperature on Some Properties of Polypropylene

Fiber Reinforced Khorasan Mortar
Abstract

In many parts of the world, it is known that lime-based mortars and plasters are used in buildings that have the characteristics of historical
monuments. On the other hand, Khorasan mortar is a traditional type of lime-based mortar that is frequently found in historical buildings
that constitute the important cultural heritage of our country. Khorasan mortar was used as a masonry mortar and plaster during the
construction of structures for centuries. It is also frequently preferred in the restoration works of these structures. For this reason, studies
are continuing to improve the strength and durability properties of this mortar. In this study, the effect of polypropylene fiber
reinforcement on some properties of Khorasan mortar specimens exposed to high temperatures was investigated. For this purpose, in
addition to the control mixture, four different mortar mixtures containing 3 mm long polypropylene fiber at 0.4, 0.6 and 0.8% ratios
were prepared. Water/binder, aggregate/binder ratios and target flow value for all mixtures were constant at 0.91, 3.0 and 15010 mm,
respectively. 80% of the binder mass consists of natural hydraulic lime and 20% of brick dust in all mixtures. 70% crushed brick and
30% river sand were used as aggregate. At the end of the 90-day curing period, the unit weight, ultrasonic pulse velocity and modulus
of dynamic elasticity values of the mortar specimens were determined in their initial state and after exposure to 300, 600, 900 °C. As a
result of the experimental study, it was determined that the need for water-reducing admixture increased to reach the target flow value
with the increase in fiber utilization ratio in mortar mixtures. In addition, depending on the fiber utilization ratio, it was observed that
the values in question decreased in the initial state and after exposure to a temperature of 300 °C. At higher temperatures, fibrous and
non-fibrous specimens were found to have similar properties in terms of ultrasonic pulse velocity and modulus of dynamic elasticity.
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Abstract £COVID-19 (coronavirus diseas?19 pandemic continues to threaten public healththisdsituation is raising

great concern all over the world. With the development of different vaccines, it was aimed to end the epidemic and increas
community immunity in the past years. The research reduced public anxiety but the extent of the impecines$ in the
pandemic is should be under investigation. Because the degree of availability of the -C®V#Hocines was differing both
nationally and globally. This makes it important to investigate how effective vaccination is on the epidemic. T henudi

this study is to investigate the possible recovery impact of vaccination on the E@3\filBndemic in Turkey. In addition, the

rates of severe disease during the first 3 doses of vaccination were also examined in this study. The analysestede condu
based on Spearman, Kendall and Pearson's correlation by using the data of the Ministry of Health of the Republic of Turke:
The obtained results showed that there are strong correlations between vaccination and recovery.
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