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Editorin Notu/ Editor's Note

21-23 Ekim 2021 tarihlerinde duzenlenen VII. INSAC
Uluslararasi Doga ve Muhendislik Bilimleri Kongresi
(ICNES-2021) Kongremiz yogun bir katihm ile
gergeklestirilmistir.

Kongremizde bilim dinyasinin  énemli isimleri

o
»

% Moty
Deté s,

—

akademik calismalarini sunmus ve tartisma ortami bulmuslardir. Kongremize bizzat

katilarak bizleri onurlandiran yabanci davetli konusmacilarimiza o6zellikle tesekkur

ederim.

Kongerimize katilan ve ilgi gosteren tim akademisyenlerimize tesekkir eder, gelecek

kongrelerimize de katihmlarindan onur duyariz.

2
Proceedings Book

Dog. Dr. Mehmet Dalkilig



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IﬂS@

Organizing Committee and Secretary / Dlzenleme Kurulu

Assoc. Prof. Dr. Mehmet Dalkilig
Prof. Dr. Adnan Celik
Prof. Dr Abdullah Karaman
Prof. Dr. Viisale Musali
Prof. Dr. Serpil Agcakaya
Prof. Dr. Ali Bilgili
Assoc. Prof. Dr. Alper Ates
Assoc. Prof. Dr. Hudaverdi Mamak
Assoc. Prof. Dr. Metin Agikyildiz
Assoc. Prof. Dr. Oguz Ozcelik
Assoc. Prof. Dr. Yavuz Topkaya
Assoc. Prof. Dr. Etem Yesilyurt
Assoc. Prof. Dr. Yakup Dogan
Assoc. Prof. Dr. Halil Uzun
Dr. Hale Koksoy
Dr. Seda Ugras
Dr. Banu Keskinkaya
ismail Kirmizi
Dr. Meliha Uzun

3
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IﬂS@

Davetli Konusmacilar / Invited Speakers

Prof. Noureddine Djebli, Cezayir
Prof. Dr. Mohammadbagher Rezaee, iran
Laura Agolli, Arnavutluk
Prof. Dr. Filiz Merigli, Tirkiye
Dr. Akram Rashid, Pakistan
Assoc Prof. Dr. Kamala Ismayilova, Azerbaycan
Dr. isam Albabyaty, Irak
Amina Mehri, Tunus
Assoc. Prof. Dr. Alsou Kamalieva, Rusya
Dr. Jamilu Ibrahim Mukhtar, Nijerya
Hersh Shkak, Irak
Dr. Sahman Bayramov, Azerbaycan
Prof. Dr. Zilola Khudaybergenova, Ozbekistan

4
Proceedings Book



VIL.

INSAC International Congress on Natural and Engineering Sciences (ICNES-2021)

INS&

e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.
e Prof.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Bilim Kurulu /Science Committe

. Angelo Sifaleras, University of Macedonia

Aynur Keskin Kaymakgl, Selguk Universitesi

Ali Bilgili, Ankara Universitesi

Birol Uner, Karamanoglu Mehmetbey Universitesi
Fevzi Kiliel, Karamanoglu Mehmetbey Universitesi
Gurol Yildirim, Aksaray Universitesi

Loanna Chinou, National and Kapodistrian University of Athens
Nazim Sekeroglu, Kilis 7 Aralik Universitesi

Olcobay Karatayev, Manas Universitesi

Rifat Giines, inéni Universitesi

Rufat Latif oglu Huseynzade, Azerbaycan Ogretmenler Enstitiis
Saadettin Yildirim, Adnan Menderes Universitesi
Selim Yilmaz, Marmara Universitesi

A. Ahmet Dogan, Kirikkale Universitesi

A. Azmi Yetim, Gazi Universitesi

Ali Bilgili, Ankara Universitesi

Arslan Kalkavan, Recep Tayyip Erdogan Universitesi
Atilla Pulur, Gazi Universitesi

Bilge Donuk, istanbul Universitesi

Cengiz Arslan, Firat Universitesi

Faruk Yamaner, Hitit Universitesi

Fehmi Tuncel, Ankara Universitesi

Gulfem Ersodz, Ankara Universitesi

Giner Ekenci, istanbul Gelisim Universitesi

Hayri Ertan, Anadolu Universitesi

M. Yalcin Tasmektepligil. Ondokuz Mayis Universitesi
Mehmet Giinay, Gazi Universitesi

Metin Kaya, Gazi Universitesi

Mubhsin Hazar. Gazi Universitesi

Miirsel Bicer, Gaziantep Universitesi

Nevzat Mirzeoglu, Sakarya Uygulamali Bilimler Universitesi
Nurtekin Erkmen, Selguk Universitesi

Osman imamoglu. Ondokuz Mayis Universitesi

S. Rana Varol, Ege Universitesi

Selcuk Calisir, Selcuk Universitesi

Semiyha Tuncel, Ankara Universitesi

Settar Kocak, Orta Dogu Teknik Universitesi

Vedat Cinar, Firat Universitesi

Zbigniew Pater, Uniwersytet Zielonogdrski

Ziaaddin Zamanzadeh, Khazar University

Arslan Kalkavan, Recep Tayyip Erdogan Universitesi
Asuman Seda Saracaloglu, Adnan Menderes Universitesi
Atilla Pulur, Gazi Universitesi

Bilal Ucar, Uluslararasi Travnik Universitesi

Eleni Sella, National and Kapodistrian University of Athens
Adnan Celik, Selcuk Universitesi

Ercan Oktay. Karamanoglu Mehmetbey Universitesi
H. Mustafa Paksoy, Gaziantep Universitesi

Lynn Rose, American University of Iraq

Orhan Coban, Selcuk Universitesi

Sadettin Paksoy, Kilis 7 Aralik Universitesi

Serpil Agcakaya, Stileyman Demirel Universitesi

Suat Gezgin, istanbul Universitesi

e Assoc. Prof. Dr. Hatira Yusifova, Khazar Universitesi

5
Proceedings Book



VIL.

INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IﬂS@

e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.
e Assoc. Prof.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
. Edin Jahic, International University of Sarajevo
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Basak Hanedan, Atatiirk Universitesi

Nurcan Kilic Baygutalp, Atatirk Universitesi

Mehmet Mustafa Yorulmazlar, Marmara Universitesi
Buket Kunduhoglu, Eskisehir Osmangazi Universitesi
Mehmet Ulukan, Adnan Menderes Universitesi

Fatih Yildirim, Atatiirk Universitesi

Miibariz Agalarli, Azerbaycan Devlet Pedagoji Universitesi
Namiqg Musali, Khazar Universitesi

Reza Sirjani, Eastern Mediterranean University

Selahattin Avsaroglu, N. Erbakan Univ.Kirgizistan-Tiirkiye Manas Univ.
Yagut Aliyeva, Bakl Devlet Universitesi

Yaprak I. Ozdemir, Karadeniz Teknik Universitesi

Yener Ozen, Erzincan Binali Yildirim Universitesi

Zivar Huseynli, Khazar University

Tayfun Dede, Karadeniz Teknik Universitesi

Alexander Chefranov, Eastern Mediterranean University
Diindar Yener, Bolu Abant izzet Baysal Universitesi

Faiq Elekber, Azerbaycan Milli EImlar Akademiyasi

Halim Aval, Kilis 7 Aralik Universitesi

Hatira Yusifova, Khazar Universitesi

Kemal Delihacioglu, Kilis 7 Aralik Universitesi

Mehmet Mustafa Yorulmazlar. Marmara Universitesi
Mehmet Ulukan, Adnan Menderes Universitesi

Metin Acikyildiz, Kilis 7 Aralik Universitesi

Mustafa Dede, Kilis 7 Aralik Universitesi

Miibariz Agalarli, Azerbaycan Devlet Pedagoji Universitesi
Namiqg Musali, Khazar Universitesi

Mehmet Ozkan Timurkan, Atatirk Universitesi

Reza Sirjani, Eastern Mediterranean University

Selahattin Avsaroglu, N. Erbakan Univ.Kirgizistan-Tirkiye Manas Univ.
Tevfik Agacayak, Konya Teknik Universitesi

Yagut Aliyeva, Bakl Devlet Universitesi

Yaprak |I. Ozdemir, Karadeniz Teknik Universitesi

Yener Ozen, Erzincan Binali Yildirim Universitesi

Zivar Huseynli, Khazar University

Cantiirk Caplik, Atatiirk Universitesi

Pinar Gill, Atatiirk Universitesi

Fikret Alincak, Gaziantep Universitesi

Fikret Ramazanoglu, Sakarya Uygulamali Bilimler Universitesi
Fikret Soyer, Sakarya Uygulamali Bilimler Universitesi
Hakan Sunay, Ankara Universitesi

Hasan Sahan, Akdeniz Universitesi

Hatira Yusifova, Khazar Universitesi

Hayri Aydogan, Recep Tayyip Erdogan Universitesi
Hidaverdi Mamak, Omer Halis Demir Universitesi

M. Cagri Cetin, Mersin Universitesi

Mehmet Mustafa Yorulmazlar. Marmara Universitesi
Mehmet Ulukan, Adnan Menderes Universitesi

Mibariz Agalarli, Azerbaycan Devlet Pedagoji Universitesi
Namiq Musali, Khazar Universitesi

Hilya Balkaya, Atatirk Universitesi

0guz Ozcelik, Firat Universitesi

Reza Sirjani, Eastern Mediterranean University
Sebahattin Devecioglu, Firat Universitesi

Selahattin Avsaroglu, N. Erbakan Univ.Kirgizistan-Tirkiye Manas Univ.

6
Proceedings Book



VIL.

INSAC International Congress on Natural and Engineering Sciences (ICNES-2021)

INS&

*  Assoc. Prof. Dr. Ugur Abakay, Gaziantep Universitesi

e Assoc. Prof. Dr. Yagut Aliyeva, Baki Devlet Universitesi

»  Assoc. Prof. Dr. Yaprak |. Ozdemir, Karadeniz Teknik Universitesi

e Assoc. Prof. Dr. Yener Ozen, Erzincan Binali Yildirim Universitesi

*  Assoc. Prof. Dr. Veysel Temel, Karamanoglu Mehmetbey Universitesi
«  Assoc. Prof. Dr. Zafer Cimen, Gazi Universitesi

e Assoc. Prof. Dr. Zivar Huseynli, Khazar University

. Dr.
. Dr.
. Dr.

. Dr.
. Dr.
. Dr.
e Dr
* Dr
e Dr.

. Dr.
. Dr.
. Dr.
. Dr.
e Dr
e Dr.
e Dr.

. Dr.
. Dr.
. Dr.
. Dr.

e Dr
e Dr.
. Dr.
. Dr.
. Dr.
e Dr
e Dr.

. Dr.
. Dr.
. Dr.
. Dr.
e Dr
* Dr.

e Dr.
. Dr.
. Dr.
. Dr.
e Dr
e Dr
* Dr

e Dr.
. Dr.
. Dr.
. Dr.

e Dr
* Dr
e Dr.
. Dr.
. Dr.

Ahmet Oztiirk, Rosen College of Hospitality Management
Agayeva Aysel, Sumgayit Devlet Universitesi

ZUlfiyys Haciyeva, Sumgayit Devlet Universitesi

Ali Oz, Mehmet Akif Ersoy Universitesi

Omer Baris ince, Pamukkale Universitesi

Atheer Matroud, The American University of Irag in Sulaimani
Badiossadat Hassanpour, Eastern Mediterranean University
Bahanur Ozkan Bahar, Mehmet Akif Ersoy Universitesi

Erkan Akgoz, Kirgizistan-Tirkiye Manas Universitesi/Selguk Universitesi
Guita Farivarsadri, Eastern Mediterranean University

Gunel Orucova, Azerbaycan Milli Bilimler Akademisi

Hilya Dede, Kilis 7 Aralik Universitesi

Mehdi Bashiri, Khazar University

Mohamad Alhijazi, Eastern Mediterranean University
Mohammed Bsher A. Asmael, Eastern Mediterranean University
Sahl Derchawi, Suriye

Sevgi Gezici, Kilis 7 Aralik Universitesi

Ahmet Oztiirk, Rosen College of Hospitality Management
Atheer Matroud, The American University of Iraqg in Sulaimani
Badiossadat Hassanpour, Eastern Mediterranean University
Erkan Akgdz, Kirgizistan-Tirkiye Manas Universitesi/Selcuk Universitesi
Guita Farivarsadri, Eastern Mediterranean University

Gunel Orucova, Azerbaycan Milli Bilimler Akademisi

Mehdi Bashiri, Khazar University

Mohamad Alhijazi, Eastern Mediterranean University
Mohammed Bsher A. Asmael, Eastern Mediterranean University
Sahl Derchawi, Suriye

Alper Ates, Selcuk Universitesi

Sevgi Dursun Ates, Selcuk Universitesi

Tuncer Cakmak, Van Yizinci Yil Universitesi

Ahmet Oztiirk, Rosen College of Hospitality Management
Ahmet Sahin, Mehmet Akif Ersoy Universitesi

Atheer Matroud, The American University of Irag in Sulaimani
Aysel Kalayal Yigin, istanbul Universitesi

Badiossadat Hassanpour, Eastern Mediterranean University
Barbaros Serdar, Mehmet Akif Ersoy Universitesi

Bereket K&se, Sirnak Universitesi

Dede Bastiirk, Kirsehir Ahi Evran Universitesi

Erhan Devrilmez, Karamanoglu Mehmetbey Universitesi

Erkan Akgoz, Kirgizistan-Tirkiye Manas Universitesi/Selcuk Universitesi
Guita Farivarsadri, Eastern Mediterranean University

Gunel Orucova, Azerbaycan Milli Bilimler Akademisi

Harun Geng, Bingdl Universitesi

Hale K6ksoy, Karamanoglu Mehmetbey Universitesi

Kazim Kavya, Kirsehir Ahi Evran Universitesi

Kazim Nas, Karamanoglu Mehmetbey Universitesi

Mehdi Bashiri, Khazar University

Mehmet Cebi. Ondokuz Mayis Universitesi

Meliha Uzun, Sirnak Universitesi

7
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IﬂS@

e Dr. Mohamad Alhijazi, Eastern Mediterranean University
¢ Dr. Mohammed Bsher A. Asmael, Eastern Mediterranean University
»  Dr. Murat Atasoy, Kirsehir Ahi Evran Universitesi

*  Dr. Omer Ozer, Karamanoglu Mehmetbey Universitesi

«  Dr. Ozgir Onal, Stileyman Demirel Universitesi

»  Dr. Recep Soslu, Karamanoglu Mehmetbey Universitesi

e Dr. Sahl Derchawi, Suriye

«  Dr.Seda Ugras, Bozok Universitesi

«  Dr.Tolga Esen, Akdeniz Universitesi

»  Dr. Tuba Melekoglu, Akdeniz Universitesi

«  Dr. Turker Biyikli, Nisantasi Universitesi

8
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IﬂS@

Oral Presentations/SozIG Sunumlar

icindekiler

EditOrin NOtU/ EAIOr'S NOTE ... 2
Organizing Committee and Secretary / Dizenleme KUFUIU...............ccoiiiiiiiiiiiiccce e 3
Bilim Kurulu /SCIENCE COMMILIE.........cueiiiicieiciciese s 5
Oral Presentations/SOZIU SUNUMIAT ...........cuiiiuiiiiiiee s 9
The Drone Reproductive System in Honey Bees and Its Importance (Arda Onur OzKGK)...........c.ovvveevereveen, 12

Bal Arilarinda Suni Tohumlama ve Karsilasilan Sorunlarin Cozimiine iliskin Yaklasimlar (Arda Onur Ozkok)... 14

Determination of Heavy Metal Levels in Water and Sediment Samples Taken from Sugla Lake (Konya/Turkey)
(BArAN ASIKKULIU). ...t 16

Endistri 4.0 Uyumlu Bir Otomatik Depolama ve Bosaltma Sisteminde Bir Raf Yikleme Algoritmasinin
Geligtirilmesi (Naci Demirdrs, Rabia Terzi, Tacettin Batuhan Bostanci, H. Metin Ertung)....................... 18

Stress Analysis for the Selection of the Most Suitable Head in the Separator Tank in the Screw Air Compressor
System Using the Finite Element Method (Volkan Gezginci, Cem Boga)...........ccovovreiiriniriniienininienseeneeeeenns 31

Klasik En Kiigiik Kareler Yonteminin Parkinson Hastali§i Tedavisinde Kullanilan ilag Tabletlerine Uygulanmasi
(GUZIAE PEKCAN EFOKUS)......cvcviriiiietctiieistetcte ettt sttt sttt bbb bbb bt n bbb e s bbb ne e aane 33

Evaluation of Various Amounts of Virgin Coconut Qil in Gelatin Films for Biomedical Applications
(Mehlika KaramanlioGIU)..........c.ceeiriueirieiieeeeee st 35

Determination of Piperazine Derivative Compounds in Human Urine by RPLC Method (ikbal Demet Nane)...... 37

Effect of Acetonitrile-Water And Methanol-Water Binary Mixtures on The Chromatographic Behavior of
Chlorcyclizine (IKD@l DEMEE NGNE).........cocveecverceeeeceeeieesesee e 39

Bisfenol A'nin Elektrokimyasal Olarak Aritilabilirliginin Arastiriimasi (ikbal Demet Nane).............cccccovevveeeennne. 41

Determination of Deterioration in Beysehir, Fasillar Tomb Monument Using Digitized Visual Bases (Mehmet
BANAGIN TOSUNIAI).......eeiect bt 43

Investigation of the Charge Transfer Efficiency of the Silver-Based Electrode by Coating with the Graphene Layer
(ErSaN HAMPULIU) .. c.cveveece ettt b bbbttt e bbbttt et e e bbb e e nne 45

Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IOS@

Erzincan Firat Agregasi Kullanilarak Uretilen Betonlarda Beton Tabancasi ve Karot Degerleri Arasindaki {liskinin
Aragtinimasi (Ferda San, ISMEt UIUSU) ...........c..orveeereerreeeceeeceeeeeeseseeeeseeesses s essssssessssssseseesessssssnnees 47

Deve Dikeni Ekstraktinin Terapétik Etkilerinin Alzheimer Hastalik Modelinde in vitro incelenmesi (Hatice Feyzan
Ay, Rabia Cakir Kog, Serap YESIIKIr BAYAr) ........cccccviviviiiiiciiisseee et 54

Combined Study of Wharton Jelly-Derived Exosomes and Salicylic Acid in the Treatment of Cutaneous
Leishmaniasis (Gllnaz Yildinm Koken, Emrah Sefik Abamor, Adil M. Allahverdiyev, Erdal Karadz) 56

Deneysel Temporal Lob Epilepsisinde Atractylenolide III'in Noroprotektif Etkileri (H[']lsniye Ozalp, Yusuf Camlica,
Leyla Sahin, Serap Yalin, Savas Aktas, Metin Yildirm, Ozge Selin Cevik, Ayla Batu Oztlrk).........ccccevvvnnee. 59

Determination of Hardness Values of HDPE Matrix Polymer Composites (Kamala Ismayilova).............c.ccccc.... 61

Yiksek Maliyetli ve Raporlu llaglarin Zamaninda Temin Edilebilmesi: Bulanik AHP Teknigi ile Ornek Bir
Uygulama (KUDIA TUMAY ATES) ...ttt 68

Markov Zincirlerinin Entegre Edilebilir Yapisini Ortaya Cikaran Bir Calisma Omegi (Kiibra Tiimay Ates)........... 76
Musical Android Game Design for Hearing Impaired Children (Mahbuba Akhtar, inci Zaim Gékbay) ................. 83

Erzurum Batakliklari (Erzurum), Aras Karasu Tagkinlari (Igdir), Cali Goli (Kars) ve Putka G6lii (Ardahan) Sulak
Alanlarindaki Bazi Sucul Kinkanatli Faunasi ile Agir Metal Analizler (Mehmet Bektas, Yahya Tepe) ................. 95

U-Net Modelli Derin Ogrenme ile Beyin Timérii Tespiti (Merve Kayar, Ridvan Saragoglu) ..............oc.evvenene... 97

Controlled Human Activity Recognition Using Deep Neural Networks (Mustafa Yasin Esas, Fatma Latifoglu).... 99

ARGE 0083 Is131 Reflekte Eden Kumaslarin Geligtiriimesi (Canan Yilmaz, Semih Sorug, Kadriye Kutlay,
NEJIA DEFIMMENCI) ...ttt ettt ettt b bbbt bbb b e s e bbb e s e b e s et et e s esesenesnnas 109
Effect of Graphite Nanoparticles on Impact Properties of Aluminum Matrix FMLs (Nurlan Gurbanov) .............. 112

Sound Absorption Properties of Epoxy Composite and Glass Fiber Reinforced Epoxy Composite with Different
Fillers (Pelin Altay, NUFAY UGAI).......coiiiiieriiieircietce sttt 118

A General Assesment on the Use of Marble Wastes in the Concrete Applications (Muhammet Aydin, Zehra
Funda AKDUIUE, SONEE GUIET) ......c.cveiicieiii ettt e e esere s 125

Effect of Suspensions of Different Concentrations of E. coli Bacteria on Porous Structures (Seving Giler)...... 132

Tuz Stresi Altinda Yetistirilen Rubygam Cilek Cesidinde Farkli Selenyum Dozlarinin Bazi Fizyolojik Parametreler
Uzerine Etkisi (Sebnem Nalan Akaroglu, Saime Seferoglu, Segil Kiglk Kaya, Mustafa Ali Kaptan)................. 134

10
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) IOS@

Kémir ve Kémir Kiilinde Ana-iz Elementlerin Dagilimi, Sarkikaraagag, Isparta, Tiirkiye (Neslihan Unal Kartal,
Selin Karadirek, Orhan OzGelik, AYSE YIIMAZ)............covvvereerereeeeeeeeeeeeeeeeeseeeeeee e 136

Effects of Moringa Oleifera on the Growth of Probiotic Bacteria and the Supplement Value of Kefir (Zina Alajll
Alslibi, Abuzer Celekli, HISEYIN BOZKUI) ..........cocvciiiiiiicciccce ettt 139

[0 A0 = TP URPRR 150

11
Proceedings Book



VII. INSAC International Congress on Natural and
Engineering Sciences (ICNES-2021)

The Drone Reproductive System in Honey Bees and Its
Importance (arda onur 6zksk)

12
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021)

INS&

The Drone Reproductive System in Honey Bees and Its Importance

Arda Onur Ozkék
Amasya University, Suluova Vocational School, Amasya, Turkey
E-mail: arda.ozkok@amasya.edu.tr

Abstract: Drones become puberty in 24 days and reach maturity to produce semen
after 7 days. Appropriate semen collection age is between the ages of 14-21 days.
The reproductive system of honey bees consists of a unique set of complex
structures. During semen collection practices for artificial insemination, it is
necessary to know these structures and have knowledge about their functions. In
honey bees, the reproductive organ is normally hidden in the abdomen. At the time
of mating, the mating organ comes out with the pressure created by the hemolymph.
When the mating organ is completely out, the drone becomes paralyzed. Meanwhile,
special structures called bursal cornua are bent downwards. When the structures in
the honey bee reproductive system are evaluated, it consists of testes, seminal
vesicles, mucus glands, spermatheca duct and a muscle-free structure called
endophallus. The endophallus consists of the entrance cavity, neck and dilating
ampullae Moreover, there are many functional formations with important functions
on the endophallus. This review aims to recognize the reproductive organ in drones
and to give information about the special formations and functions of the
reproductive organ.

Keywords: Honey Bee, Reproduction, Mating
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Bal Arilarinda Suni Tohumlama ve Karsilasilan Sorunlarin Coziimiine

Mliskin Yaklasimlar

i Arda Onur Ozkék
Amasya Universitesi Suluova Meslek Yiiksekokulu, Amasya, Tiirkiye
E-mail: arda.ozkok@amasya.edu.tr

Ozet: Suni tohumlama uygulamast ile bal arilarinda saf wrk ézelliklerinin korunmast,
hastaliklara yatkinlik ve saldwrganhik gibi olumsuzluklarin giderilmesi, nektar
egilimi ve bal verimi gibi verim odzelliklerinin artirilabilmesi saglanmaktadur.
Bilindigi iizere bal arilarinda ciftlesme uygun hava kosullarinda koloni disinda
gerceklesmektedir ve kralice art 10-20 kadar erkek ariyla ciftlesmektedir. Bu siireg
icerisinde bélgede bulunan wrk ozellikleri farkll erkek arilar gen kirliligine sebep
olmaktadirlar. Saf irklarin korundugu ari bolgelerde ise kiiciik isletmelerde akrabali
yetistiricilige bagh sorunlar gériilebilmektedir. Ayrica dogal ciftlesmede kralice
armin koloni disinda maruz kalabilecegi bircok tehlike bulunmaktadir. Bu ve bunun
gibi bir¢ok olumsuzluklarin giderilmesi icin suni tohumlama uygulamasi anahtar
konumundadr.  Suni  tohumlama uygulamas: swasinda ise uygulayici bazi
problemlerle karsilasabilmektedir. Bu problemlerin basinda tohumlama zamani
hatalari, karbondioksit uygulamada yasanan sikintilar, kontaminasyon riski, kralice
armin suni tohumlama amaciyla yeterli sekilde tespit edilememesi, vajinal valfin
gecilmesine iliskin problemler, sperma ile mukusun karismasi, sperma almak
amaciyla kullanilan cam kaniiliin mukus tarafindan tikanmast ve suni tohumlama
swrasinda  kralice arvun  yaralanmasi yer almaktadw. Bu tir aksakliklar
uygulayicinin bagart sansini diisiirmekte ve dogru sonu¢ almasini engellemektedir.
Bu derlemenin amaci, bal arilarinda suni tohumlama uygulamasi sirasinda siklikla
karsilasilan olumsuzluklar: aciklamak ve bu olumsuzluklarin giderilmesine dair
gtincel bilgiler vermektir.

Anahtar Kelimeler: bal arisi, suni tohumlama, ¢iftlesme, erkek art
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Determination of Heavy Metal Levels in Water and Sediment Samples

Taken from Sugla Lake (Konya/Turkey)

Baran Asikkutlu
Department of Biology, Faculty of Science, Selcuk University, Konya, Turkey,
E-mail: baranasikkutlu@selcuk.edu.tr

Abstract: Many studies on aquatic ecosystems in our world, have been made and
continue to be done, because of they are important habitats for living things.
Aquatic ecosystems are important indicator regions that are evaluated to show the
elemental composition of their environment. Our study was carried out in Sugla
Lake, located in the Seydisehir District of Konya Province, which is an important
living area and fresh water source for the living creatures and people in the
environment. In 2020, water and sediment samples were taken seasonally from two
stations representing the characteristics of the lake through four field studies.
Heavy metal levels were measured with Inductively Coupled Plasma-Optical
Emission Spectrometry device. In Sugla Lake, the average level orders of heavy
metals were Fe > Li > Be > Mn > Cr > Ni > Pb > Cu > Cd also Zn was detected
under the device measuring range in water and the average level orders of heavy
metals were Fe >Mn > Zn > Li > Cr > Cu also Be, Cd, Ni and Pb were detected
under the device measuring range in sediment. When we evaluated the seasonal
average results according to national and international regulations, it was
determined that the data obtained from water and sediment were within the ranges
specified in the regulations, except for three element, only in the water
measurement results. It was determined that the Cd value was fifth class quality in
January and the other three seasonal measurements were fourth class quality, in
addition Be was determined to be higher than the annual average environmental
quality standard for all seasonal measurements and Cr was determined to be
higher than the annual average environmental quality standard in November.

Keywords: heavy metal, ICP-OES, sediment, Sugla Lake, water.
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EndUstri 4.0 Uyumlu Bir Otomatik Depolama ve Bosaltma
Sisteminde Bir Raf Yukleme Algoritmasinin Gelistirilmesi

(Naci Demirors, Rabia Terzi, Tacettin Batuhan Bostanci, H. Metin Ertung)
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Endiistri 4.0 Uyumlu Bir Otomatik Depolama ve Bosaltma Sisteminde
Bir Raf Yiikleme Algoritmasinin Gelistirilmesi

Naci Demirors’, Rabia Terzi, Tacettin Batuhan Bostancr®, H. Metin Ertunc®
YRBTwin Yazilim, Yazilim Gelistirme Departmani, E-mail: naci.demirors@robo.com.tr
2Yalova Universitesi, Bilgisayar Miihendisligi, E-mail: rabiaterzi98@gmail.com
Abdullah Giil Universitesi, Bilgisayar Miihendisligi, E-mail: tacettinbatuhanbostanci@hotmail.com
“Kocaeli Universitesi, Mekatronik Miihendisligi, E-mail: hmertunc@gmail.com

Ozet: 21. yy. teknoloji alaminda biiyiik gelismelere sahne olmustur. Bu gelismeler,
kas giictiniin yerini akilly sistemlerin almasvu saglayarak, kurumsal firmalara
firsatlar ve kolayliklar sunmustur. Bu duruma ornek olarak Otomatik Depolama ve
Bosaltma Sistemi (OD/BS) verilebilir. OD/BS sayesinde is kazalarmin biiyiik
olciide oniine gegilebilmesi ve isleyisin sistemli, kayith, hizli bir sekilde ilerlemesi
saglanmaktadr. Firmalarin bu sistemleri kurmadan dnce raflara istiflenecek
mevcut kutu tiplerine gore sistemin olusturulup test edilmesi, ileride olusabilecek
fazladan maliyet ile zaman ve ig giicii kaybimi ortadan kaldiracaktir. OD/BS’ye
kutu  yerlestirmek i¢in istek ve ihtiyaglara gore bir algoritmaya ihtiyag
bulunmaktadir. Algoritmaya gére, tasarlanacak sistemin hiicre, satir ve siitun
sayist belirlenmis olacaktir. Bu nedenle algoritmanin, maliyet, isgiicii ve zamandan
tasarruf saglanmasi igcin maksimum seviyede yerlestirme islemi gerceklestirmesi
beklenmektedir. Bu bildiride endiistriyel bir firma igin raf yerlestirme
algoritmalar: iizerinde ¢alisumistir. Bes adet algoritma test edilmis ve
karsilastirilmistir.

Anahtar Kelimeler: endiistri 4.0, otomatik depolama, raf hesaplama, algoritma

Giris

Glniimiizde isletmeler, gelisime acik, maliyeti azaltan ve miisteri gereksinimlerine en
yiiksek diizeyde cevap vermeye c¢alisan bir yapi igerisine girmislerdir. Endiistri 4.0 ad1 verilen
bu yap1 bircok degisim ve gelisimi de beraberinde getirmistir. Bu baglamda verimi ve iiretimi
arttiran sistemlere ulasmak, cesitli teknolojilerin bir arada kullanilmasina olanak taniyan bir
sistem kurmak i¢in Endiistri 4.0 ¢alismalar1 halen devam etmektedir [1,2].

Endiistri 4.0 ve gelisen teknolojinin neticesinde kas giicii ihtiyacinin azalmasi ve otomatik
sistemlerin  kullaniminin artmasi isletmeler ic¢in biliylk kolaylik saglamaktadir. Bu
kolayliklardan birisi de isletmelerin akilli depo sistemlerini kullanmasidir. Otomatik Depolama
ve Bosaltma Sistemi (OD/BS) adi verilen bu akilli sistemin ¢esitli agilardan gelistirilmesi ve
isletme ihtiyaglaria gore optimize edilmesi gerekmektedir [3].

Endiistri 4.0 teknolojisi sayesinde hazirlanan Otomatik Depolama ve Bosaltma Sistemleri
depolama ve iretim arasindaki baglantiyr saglamaktadir. Bununla beraber maliyetin
diisiiriilmesi ve kas giiciine olan ihtiyacin azalmasi, olusabilecek is kazalarini da biiylik oranda
azaltmaktadir. Endiistriyel firmalarin bu teknolojiyi tercih etme sebeplerinden birisi de {iriin
taleplerine hizli bir sekilde yanit verilmesi ayrica verilerin dijital ortamlarda saklanarak stok
kontroliiniin yapilabilmesidir. Sistemin zaman, maliyet ve iggiicii acisindan olusan kazanimlari,

19
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) Iﬂ&@

enerji verimliligi noktasinda olumlu etki etmektedir. Bu baglamda genel olarak uzaktan kontrol
edilebilen bir sistemin, endiistriyel firmalara katkis1 biiyiik 6l¢iide goriilmektedir [2].

OD/BS kullanmayan isletmeler, insan giicii ile depolama islemi yapmaktadirlar. Bu sistemin
insanlarin raflara iiriin yerlestirme ve ¢ikarma islemlerini kendilerinin yapmasi anlamina
gelmektedir. Bu nedenle is kazalarin olugsmast ve ayni yapilan islem sikligi nedeni ile Kas —
Iskelet sistemi rahatsizhiklarinin sikhikla ortaya ciktigi bilinmektedir [4]. Ayrica OD/BS
kullanan isletmelerde, agir ve grup halinde iiriin depolama &zelligi olmasi sayesinde manuel
sistemlerde olusan fiziksel gii¢ ve is kazalarini azalttigi belirlenmistir [5].

OD/BS isletme ihtiyaglarina gore gelistirilmesi farklilik gostermektedir. Uriin icerigi, kutu
cesidi, agirhigi, paketleme sistemi, zaman vb. gibi etkenler, sistemin gelistirilmesine etki
etmektedir. Bu baglamda gelistirilecek olan sistem, yap1 ve algoritma olarak isletmeye gore
farklilik gostermektedir. Isletme ihtiyacina gére sistemin kurulmadan &nce simiile edilmesi
biliyilk onem arz etmektedir. Zaman, maliyet ve isgiicii 0gelerinin en etkin bir bi¢imde
kullanilmasi ve isletme ihtiyacina gore bir sistemin ortaya ¢ikarilmasi iiretici-miisteri iliskisini
giiclendirecek bir olgudur. Miisteri tarafindan verilen kutu tipi ve adedine gdre sistemin
kurulacag alan igerisine maksimum seviyede sigdirma islemi gerceklestirmesi beklenmektedir.
Bu sayede sistemin kurulumu sonrasinda olusabilecek hatalar minimum seviyeye indirgenmesi
hedeflenmektedir.

Bu arastirmada, OD/BS kurulumu 6ncesi, miisteri firma tarafindan verilen kutu verilerine
gore en uygun kutu yiikleme algoritmasi gelistirilmesi hedeflenmektedir.

Gelisme

Bu calisma kapsaminda gelistirilen algoritmanin test edilmesi i¢in kullanilan kutu tipi ve
ozellikleri Tablo 1 ve Tablo 2’de verilmistir. Yine bu g¢aligmanin pargasi oldugu biiyiik bir
imalat firmasinda tasarlanmasi planlanan OD/BS’de iki tip yiikseklik araligi belirlenmistir.
Ticari gizlilik geregi paket tipleri harflerle ifade edilmistir.

Tablo 1. Yiikseklik araligi 11-20 cm olan kutu tipi ve 6zellikleri

Paket Tipi Boy (cm) En (cm) Yikseklik (cm) Adet
A 24 24 11 420
B 40 30 14 218
C 28 24 12 99
C 56 24 12 36
D 30 20 14 6066
E 30 20 15 678
F 40 30 14 1186
G 40 30 15 819
G 60 40 14 305
TOPLAM 9833
20
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Tablo 2. Yiikseklik araligi 21-30 cm olan kutu tipi ve 6zellikleri

Paket Tipi Boy (cm) En (cm) Yiikseklik (cm) Adet
AA 32 18 22 68
BB 56 24 24 42

CcC 40 30 28 1374

CC 40 30 29 2578

DD 60 40 28 2347

EE 60 40 29 4398

TOPLAM 10807

Tasarlanan OD/BS i¢in Tip-1 ve Tip-2 olmak iizere toplamda 9833 + 10807 = 20640 kutu
yerlestirilmesi gerekmektedir. OD/BS i¢in tahsis edilen alanin genisligi 54 metre, yiiksekligi 6
metre, raf kalinliklar1 ise 5 cm olarak belirlenmistir. Yukarida yer alan 6zelliklere gore 54 metre
genisligi, raf kalinliklarini1 da ekleyerek esit olarak bolmek istendiginde her hiicre 230 cm olarak
hesaplanmistir. Hiicre planlamasi1 Tablo 3°de detayli bir sekilde verilmistir.

Tablo 3. OD/BS Tip-1 Hiicre Planlamasi

Hicre Genisligi (cm) Siitun Sayisi Sonug (cm)
230 23 5290
Raf Kalinhigi (cm) Raf Sayisi
5 22 110
TOPLAM 5400

Tablo 4. OD/BS Tip-1 Yiikseklik Planlamasi

Hiicre genisligi 230 cm olarak belirlenen Tip-1 kutu ¢esidinin yiikseklik hesab1 da Tablo 4’te
verilmistir.

Hicre Yuksekligi (cm) Satir Sayisi Sonug (cm)
22 22 484
Raf Kalinhigi (cm) Raf Sayisi
5 23 115
TOPLAM 599

21
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Sekil 1. Yiiksekligi 11 — 20 cm olan kutu tipinin yerlesim plani

Yiikseklik sinir1 6 metre olarak belirlenen sistemin Tip-2 hesab1 Tablo 5’de verilmistir.

Tablo 5. OD/BS Tip-2 Yiikseklik Planlamasi

Hiicre Yuksekligi (cm) Satir Sayisi Sonug (cm)
32 16 512
Raf Kalinhgi (cm) Raf Sayisi
5 17 85
TOPLAM 597

Bu baglamda planlanan Tip-2 sistemin gorseli ise Sekil 2’de resmedilmistir.
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Sekil 2. Yiiksekligi 21 — 30 cm olan kutu tipinin yerlesim plani

OD/BS igin hiicreler igine kutu yerlestirme sistemine belirli bir standart iginde kutu
yiikklemesi yapilmasi planlanmigtir. Kutular en degerlerine gore aralarinda 5 cm bosluk
birakilmasi esasina gore yerlestirilmektedir. Ornek hiicre kutu yiikleme standardi Tablo 6’da
verilmistir. G tipi kutunun genisligi Tablo 1°de verilmistir.

Tablo 6. Ornek hiicreye kutu yiikleme standardi

Raf Kutu Raf Kutu Raf Kutu Raf Kutu Raf Kutu Raf
Boslugu En Boslugu En Boslugu En Boslugu En Boslugu En Boslugu
(G) (G) (G) (G) (G)

5 40 5 40 5 40 5 40 5 40 5
22
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Isletme istek ve ihtiyaclar1 arasinda sistemin doluluk oraninin %80 olmasi beklenmektedir.
Bu baglamda yerlestirilecek hiicreler arasinda %20’lik bos hiicre birakilacaktir.

Algoritma-1

Ilk gelistirilen algoritma, isletme tarafindan verilen kutu tiplerini tekli kutu listesine
cevrilmesi ile baslamaktadir. Her kutu igin ayr islem yapilacagindan kutularin tek tek
yerlestirilmesi gerekmektedir. Tip-1 kutularinin ‘En’ degerlerine gore biiyiikten kiigiige
siralanmig tekli kutu listesinden ilk siradan baglayarak yerlestirme islemi gergeklesmektedir.
Kutu yiikleme standardina gore yerlestirme yapilmaktadir. Her islem sonunda hiicrede bos kalan
alan hesaplanmaktadir. Bos kalan alan yeni yerlestirilecek kutudan biiylik ise yerlestirme
yapilmaktadir. Kiiciik ise o alana sigabilecek en uygun kutu bulunup yerlestirilmektedir. Bu
sekilde tiim hiicrelerin yerlestirme islemi tamamlanmaktadir. Algoritma-1, Sekil 3’te
gosterilmektedir.

r < En<Hg Se
v/f'

Evet
Uygun kutuyu yerlestir ; Hg=Hg-En-5

Sekil 3. Algoritma-1
Algoritma-1 isleyis sekline gore elde edilen sonuglar Tablo 7°de verilmistir.

Tablo 7. Algoritma-1 Hesaplama Sonuglari

Kutu Tipi Satir Sayisi Siitun Sayisi Hiicre Sayisi
Tip-1 55 20 1262
Tip-2 88 21 2022
Algoritma-2

[lk test edilen algoritmaya benzer olan Algoritma-2, Ajay, Vinoth ve Daniel Glad Setphen
tarafindan gelistirilmistir. Sekil 4’de gosterildigi gibi, sistem boslugu gordiigii zaman kutu
boyutlart uygunsa bosluga o kutuyu yerlestirir; fakat bosluk uygun degilse ‘ilerle’ komut
sistemiyle ¢alismaktadir [6].

23
Proceedings Book




VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) Iﬂ&@

Yapilan aragtirmalar g¢ercevesinde literatiirde benzer ¢aligmalar incelenmistir. Algoritma
gelistirilmesinde Gamberi & Regattleri tarafindan yazilan Travelling Salesman Problem (TSP)
uygulanmistir. TSP bir aga¢ {izerinde bir noktadan diger bir noktaya gitmek i¢in kullanilan en
kisa yoldur, gecen zaman miktarinin en verimli olmasi agisindan agag iizerindeki noktalarin en
kisa mesafede olmasi gerekiyor [7]. Buradan yola ¢ikarak uygulanan bu algoritmada, raf
uzunluguna boélinemeyen kutu ve sayilarina Oncelik verilecektir. Berg & Gademann
algoritmasinin polinomsol bir zaman araliginda ¢oziimiinii gosterdikleri i¢in bu algoritma lineer
yani dogrusal zaman araligindan daha faydali olmas1 beklenmektedir [8].

Test edilen bu algoritma i¢in dinamik bir yapida olusabilecek tiim kombinasyonlarin
denenmesi gerekir; bundan dolay1 ana algoritmay1 yazmadan dnce gerekli olan bir kombinasyon
algoritmasinin yazilmasma ihtiya¢ duyulmustur. Algoritma olarak “Combination Sum”
sistemini entegre edebilmek icin en basta bastaki bosluk miktar1 kutu uzunlugundan
cikarilmistir ve kutu enlerine bosluk miktarlar1 eklenmistir. Bu sekilde her bir hiicrenin
kombinasyon verilerine gore yerlestirme isleminden sonra kutu boyuna esitlenecegi
hesaplanmustir. ikinci kisim olarak, kutu yerlestirmeleri sonucunda eger elimizde olan kutu
sayist ile kombinasyonda olan kutularin sayilar esit degil ise algoritma kutudaki bosluk
miktarin1 1 cm azaltarak tekrarli bir fonksiyon seklinde devam etmektedir. Bu durumda,
Combination Sum sisteminin de entegre edildigi yeni algoritma test asamasina gegmistir.

Starting the process

Seanning the identification code

Selecting the nezrest location point

|

Check for the
nearest empty
Row and
column

Ifrow znd column
both zre not empty If the nzzrast row of column

not empty

Go to next empty row of column

l

If next row and column is empty

Inform the system to
held until the component leaves

Ifrow and column are smpty

¥
Store the component i the selected 2rea
¥

Store the component in the selected area

|
Update the phsuofnsuon and wait for sometime
Go to starting point

Sekil 4. Algoritma- 2

Algoritma-2 isleyis sekline gore elde edilen sonuglar Tablo-8’de verilmistir.
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Tablo 8. Algoritma-2 Hesaplama Sonuglar1

Kutu Tipi Satir Sayisi Sdtun Sayisi Hiicre Sayisi
Tip-1 63 9 1435
Tip-2 103 13 2359
Algoritma-3

Literatiir taramasi sonucunda incelenen bu algoritmada, kombinasyon ve permiitasyon
kullanilarak algoritma geligtirilmistir.

Kombinasyon olusturmak i¢in ¢esitli algoritmalar incelenmistir:

Fitting Shelves Problem: Bu problemin temelinde bir duvar ve iki farkli uzunlukta raf
vardir. Algoritma duvarda kalan bosluk sayisin1t minimum olacak sekilde bu raflardan kagar tane
kullanilmas1 gerektigini hesaplar.

Unbounded Knapsack Problem: Problem, Tobias Dantzig adli matematik¢inin 1897°deki
calismalarina dayanmaktadir. Sirt cantasi probleminde belli bir agirligi tasiyabilen g¢antaya,
farkli agirlikta ve degerde olan esyalardan agirligr en az ve degeri en ¢ok olanlar1 koymak
hedeflenir. Bir esyadan bir kere ya da daha fazla alma ve bir esyay1 bélerek alma durumuna
gore 3’e ayrilir. Raf yerlestirme sistemi i¢in ‘unbounded’ yani smirlandirilmamig sirt gantasi
problemi daha uygun goériilmiistiir.

Yerlestirme algoritmalari: Isletme tarafindan raf yerlestirmede kutular sadece yan yana
koyulabildigi i¢in bunun harici durumlar igeren algoritmalar alinmamustir. Ornegin, {ist iiste
koyma i¢in gereken yerlestirme algoritmalar1 Sekil 5°te gosterilmistir.

Next Fit Decreasing Height (NFDH): Bu algoritmada gelen kutular yerlesebilecegi ilk rafa
yerlesir ve kalan kutular o raftan yerlesmeye devam eder. Bir onceki rafta bos yer olsa bile goz
ardi edilir.

First-Fit Decreasing Height (FFDH): NFDH yonteminden farkli olarak Onceki raflara
yerlestirme yapilabilir.

Best Fit Decreasing Height (BFDH): Bu algoritmada her kutu i¢in her raf kontrol edilir.
Yerlesebilecegi raflar arasinda, kalan boslugu en az olana yerlesir.

T

NFDH FFDH BFDH

Sekil 5. Yerlestirme Algoritmalari
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Arama algoritmalart:

Acgozlii yaklasimi (Greedy Approach): Bu yaklasimda miimkiin olan ve sonuca en yakin
olan segim yapilir. Ornegin, raf yerlestirme algoritmast igin rafta kalan bosluga yerlesebilecek
en biiyiik genislikteki kutu secilir.

Derin oncelikli arama (Depth First Search) (DFS): Agac veya grafik veri yapilarinda
arama yapmak i¢in kullanilir. Algoritma varsa kok diiglimden yoksa rastgele bir diiglimden
baglayarak miimkiin oldugunca biitiin diigimleri gezmeye ¢alisir.

Optimizasyon Algoritmalart:

Optimizasyon, bir sistemi belli kisitlamalar dahilinde miimkiin oldugunca en az maliyetle en
verimli hale getirmek i¢in uygulanmasi gereken islem veya metotlarin timiidiir. Kisaca maliyeti
minimum, kart maksimum seviyede elde etmeye calisir. Optimizasyon algoritmalar1 kesin ve
yaklasik metotlar olarak ikiye ayrilir.

Kesin metotlar, problemin global optimum cevabina odaklanir. Bu metotlara dinamik
programlama O6rnek verilebilir. Dinamik programlama, karmasik bir problemi alt problemlere
bolerek o problemlere ¢éziim bulmaya c¢alisan ve bunu yaparken de hafizadan yararlanan bir
yontemdir. Tablolama ve hatirlama olmak iizere 2’ye ayrilir. Tablolama (tabulation) asagidan
yukariya (bottom-up) yani genelden 6zele ilerleyerek sonuca ulagir. Hatirlama (memorization)
yukaridan asagiya (top-down) yani 6zelden genele ilerler.

Yaklasik metotlar, kesin metotlarla ¢6ziimii ¢ok zor olan ya da ¢ok zaman alan optimizasyon
problemleri igin global optimumdan feragat ederek cevabi bulmaya galigir.

Yeni algoritmada kullanilacak kombinasyonun elde ediminde, LeetCode algoritma ¢ézme
platformunun 39. probleminin ¢6ziimii alinip, raf yerlestirme algoritmasinin kriterlerine gére
diizenlenerek olusturulmustur [9].

Hazirlanan sablon algoritma igerisinde dort farkli kombinasyon denenerek yeni algoritmalar
elde edilmistir. Algoritma sablonu Sekil 6’da verilmistir.

Ks = KutuSayisi
Sayac=0

Kombinasyon Olustur

Evet

Sayac<Ks
Sayac+1

Kombinasyon Hesapla

Sekil 6. Algoritma-3 Sablon
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Algoritma-3-1

Olusturulan kombinasyonlardaki kutu sayisi fazla olana dncelik vererek caligmaktadir. Biitiin
kombinasyonlar kontrol edildikten sonra kutu listemizde yerlesmemis kutu kaldiysa bir alt raf
genisligi i¢in tekrar kombinasyon olusturur. Kutularin hepsi yerlesene kadar dongli devam
etmektedir.

Algoritma 3-1 igin Tip-1 ve Tip-2 kutulari test edilmistir. Elde edilen sonuglar Tablo 9’da
verilmistir.

Tablo 9. Algoritma-3-1 Hesaplama Sonuglar

Kutu Tipi Satir Sayisi Satun Sayisi Hcre Sayisi
Tip-1 55 11 1253
Tip-2 88 19 2020
Algoritma-3-2

Bir onceki algoritmadan farkli olarak tam boliinen kutular hari¢ diger kutular yerlestigi
zaman rafa tam yerlesen ayni genislige sahip kutularin oldugu kombinasyonlar ¢alistirilacaktir.
Oncelikle tam béliinmeyen kutu enleri dikkate alinarak yerlestirilmekte, sonrasinda en
uzunluklar1 tam boliinen kutular yerlestirilmektedir.

Yukaridaki algoritma Tip-1 ve Tip-2 igin test edilmis, sonuglar Tablo-10’da verilmistir.

Tablo 10. Algoritma-3-2 Hesaplama Sonuglar1

Kutu Tipi Satir Sayisi Sdtun Sayisi Huicre Sayisi
Tip-1 54 20 1239
Tip-2 87 22 2000
Algoritma-3-3

Depth First Search (Derin Oncelikli Arama) algoritmasi temel alinarak gelistirilmistir.
Algoritma agac yapisindadir ve ilk diigiimden baslayarak gidebilecegi son diigiime kadar gider;
daha sonra geriye donerek kendinden bir onceki daldan devam eder. Algoritmamizda 3.2
algoritmasindaki gibi tam yerlesen kutular sona birakilir ve once ilk gelen kombinasyonlarin
calistirilabilecek biitiin siralarini veren permiitasyonlar olusturulur. Her permiitasyon i¢in bu sira
calistiktan sonra 6zyinelemeli fonksiyona girerek kalan kutu sayisina gore bir alt raf genisligi
icin tekrar kombinasyonlar ve onlarin permiitasyonlart olusturulur. Bu permiitasyonlar
calistirlip kutu sayisi sifirlanana kadar 6zyinelemeli fonksiyon ¢agrilmaya devam edilir. Tiim
kutular yerlestirildiyse yapilan giincellemeler tek tek geri alinip biitiin siralarin gezilmesi
saglanir. Boylece bu kombinasyonlar i¢in en az satir siitun veren kombinasyon sirasi bulunmus
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olur. 3-3. algoritmanin ¢alisma siiresi dokuz kombinasyon igin ortalama 2,5 dakika iken
dokuzun altindaki kombinasyonlar i¢in ortalama 2 saniyedir.
Algoritma 3-3 igin elde edilen veriler Tablo 11°de paylasiimistir.

Tablo 11. Algoritma-3-3 Hesaplama Sonuglar1

Kutu Tipi Satir Sayisi Satun Sayisi Hiicre Sayisi
Tip-1 54 10 1229
Tip-2 87 16 1994
Sonug¢

Yapilan aragtirmalar neticesinde kutu verisi ayni olmak sart1 ile 5 farkli algoritma test

edilmistir. Algoritma 3.3 isimli ¢aligma, diger algoritmalara goére pozitif yonde anlamli bir fark

olusturmustur. Sonuglarin karsilastirilmasi Tablo-12’de verilmistir. Calisma otomatik depolama
ve bosaltma sistemi kurulmadan once test edilmistir ve bu algoritma endistriyel bir firmada

basariyla uygulanmistir.

Tablo 12. Hesaplama Sonuglarmin Kargilastiriimasi

Algoritma Kutu Tipi Satir Sayisi Situn Sayisi Huicre Sayisi
Tip-1 55 20 1262
Algoritma-1
Tip-2 88 21 2022
Tip-1 63 9 1435
Algoritma-2
Tip-2 103 13 2359
Tip-1 55 11 1253
Algoritma-3.1
Tip-2 88 19 2020
Tip-1 54 20 1239
Algoritma-3.2
Tip-2 87 22 2000
Tip-1 54 10 1229
Algoritma-3.3
Tip-2 87 16 1994

Sekil 6, 7 ve 8’de Algoritma 3.3 sonuglarma gore Tip-1 i¢in OD/BS tasarlamasi yapilmistir.
Yesil alanlar ‘Bos’, sar1 alanlar ise ‘Dolu’ olarak gdsterilmistir.
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Sekil 7. Algoritma 3.3 Tip-1 Yerlestirme Sonucu-2

Sekil 8. Algoritma 3.3 Tip-1 Yerlestirme Sonucu-3

Tartismalar

Arastirmanin sonucuna gore bir veri tipi kullanilarak sonuglar elde edilmistir. Aragtirmanin
detaylandirilmasi igin farkli veri tipleri kullanilarak algoritmalar test edilmesi gerekmektedir.
Farkli kutu boyutlarinda ve adetlerinde test edilen algoritmalarin sonuglar1 degiskenlik
gosterebilir. Bu nedenle ¢aligmanin devaminda farkl: tip kutu formasyonlar1 denenerek sonuglar
test edilmelidir. Kutularin doldurma ve bosaltma siireleri algoritmalara gore degiskenlik
gosterebilir. Bu nedenle ¢caligmada yer alan algoritmalarda zaman faktorii goz ardi edilmistir.
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Stress Analysis for the Selection of the Most Suitable Head in the
Separator Tank in the Screw Air Compressor System Using the Finite

Element Method

Volkan Gezginci®, Cem Boga®
Sarmak Compressors and Engineering, Adana, 01350, Turkey
E-mail:volkangezginci@sarmak.com

Adana 01250, Turkey
E-mail:cboga@atu.edu.tr

Abstract: In a rotary screw air compressor system, oil is used for cooling and
preventing friction. If the oil and air are not well separated, it causes the oil used
in the compressor system to decrease and the compressor to overheat. The duty of
the separator tank is to separate the air circulating in the system and the oil in
screw air compressors. The main purpose of this study is to predict the
performance of these separator tank pressure vessels exposed to high pressure and
temperature using a Finite Element Model. The maximum equivalent stress and
maximum total deformation values were calculated separately for the body sheet
produced from two different materials such as P265GH and P235GH, and for
three different heads as torispheric, elliptical and flat on it. In numerical
calculations, the maximum pressure values for each model are defined as 1.5 times
the working pressure of the tank, depending on the hydrostatic test pressure. At
7.5, 10 and 13 bar operating pressures, the results were examined in order to
decide which material and head type should be selected at which pressure for the
separator tank.

Keywords: Compressor system, Separator tank, Stress analysis
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Klasik En Kiic¢iik Kareler Yonteminin Parkinson Hastahgi

Tedavisinde Kullanilan Ila¢ Tabletlerine Uygulanmasi

_ Giizide Pekcan Ertokus
Stileyman Demirel Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Boliimii,
E-mail: guzideertokus@sdu.edu.tr

Ozet: Bu calismada, klasik en kiiciik kareler (CLS) yontemi ile Parkinson
hastaligimin  tedavisinde  kullanilan ilag¢ tabletlerinin  eszamanli  olarak
spektrofotometrik tayini yapumistir. Parkinson Hastaligi, beyinde dopamin adi
verilen norotransmiterin eksikligine bagl gelisen ve siklikla ileri yasta ortaya
¢tkan bir hastaliktir. Hastalikta eksilen maddeyi yerine koymak istenir ancak
agizdan dopamin verdigimizde beyine ulasmaz. Bunun icin dopaminin én maddesi
olan levodopa kullanilir. Levodopay: tek basina verdigimizde biiyiik bir miktarda
beyine ulagmadan once yikima ugrayacak, bu da hastada dayanilmaz bas donmesi,
bulantilar, kusmalar gibi yan etkiler olusturacak hem de hastaligimizi tedavi igin
istedigimiz doza ulasamayacagiz demektir. Bunu gidermek i¢in kanda yikilmasin,
beyine daha c¢ok ulassin levodopa gecirebilelim diye yamina bazi ek maddeler
konulur. Benserazit bunlardan biridir. Levodopanmin kanda yitkilmadan beyine
bozulmadan daha kolay ulagmasimi saglar. Bugiin kullandigimiz ilaglar icinde
levodopanin yanminda bu maddeler mutlaka bulunurlar. Bu nedenle ikili ilag
bilesiminin yer aldigi bir kombinasyonda miktar tayinlerini kemometrik yéntemin
de iistiinliiklerinden yararlanarak yapmak bize kolaylik saglamistir. Kemometrik -
spektrofotometrik yontem ile karsilastirmali olarak kullamilmistir. Kemometri
programi ile, gida endiistrisinde kullanilan geleneksel yontemlere gore alternatif,
daha hizli ve daha az maliyetli olan yeni bir yontem gelistirilmistir ve karmasik
sistemler bile, herhangi bir on ayirmaya tabi tutulmadan spektrofotometrik olarak
analiz edilmistir. Giinliik hayatimizda 6nemli bir yer Parkinson hastaliginin
tedavisi i¢in kullanilan levodopa ve benserazit etken maddelerinin saglik agisindan
analizini aymi zamanda klasik yontemle de degerlendirerek, klasik ve yeni
gelistirilen  spektrofotometrik  -kemometrik yontem ile istatistiksel olarak
kiyaslanmasint saglanmstir.

Anahtar Kelimeler: anahtar sozciikler kiigiik harflerle yazilmali ve 3-5 sayida
anahtar sozciik bulunmalidir.
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Evaluation of VVarious Amounts of Virgin Coconut Oil in Gelatin Films

for Biomedical Applications

Mehlika Karamanlloglul'2
! Istanbul Gelisim University, Faculty of Engineering and Architecture,
Department of Biomedical Engineering, 34310, Istanbul
2 1stanbul Gelisim University, Life Sciences and Biomedical Engineering
Application and Research Center, 34310, Istanbul
E-mail:mkaramanlioglu@gelisim.edu.tr

Abstract: Virgin coconut oil (VCO), a natural oil, and gelatin, a biopolymer with
film forming properties, have both been used in various fields including biomedical
applications due to their biocompatibility. The aim of this study is to characterize
the influence of various concentrations of VCO in gelatin- based films for
biomedical applications. For this purpose, physiological saline solution uptake &
aging, morphological, mechanical and thermal properties of gelatin films
incorporated with various amounts of VCO were evaluated. Homogenous gelatin
films with 0-20% (w/w) VCO was prepared by solution casting method. As VCO
concentration increased, slightly less transparent films were obtained. When
surface morphology was analyzed by light microscopy, better oil droplet
dispersion was observed when films contained <15 % (w/w) VCO. Biomedical
application of films such as wound dressing materials require high saline solution
uptake to efficiently absorb wound exudes. In spite of the hydrophobic oil content,
saline solution uptake of the VCO incorporated films was still high (>150%).
Moreover, films retained in saline solution longer when VCO amount increased in
the films since saline solution aging of the films decreased by ~20% when films
contained %20 (w/w) VCO. DSC analysis showed that thermal properties of films
were improved when films contained increasing amount of VCO. Less amorphous
gelatin films with higher molecular order were obtained when VCO was
incorporated determined by increased glass transition temperature and melt-like
transition temperature of the films. Mechanical properties of films, measured by
tensile tests, were improved since elasticity was increased by ~40% when films
contained >/5% (w/w) VCO. In conclusion, increasing amount of VCO yielded
more elastic and thermally improved gelatin films with high saline solution uptake
with less aging percentage. Therefore, this study suggests that various amounts of
VCO incorporated gelatin films, specifically at <%20 (w/w), is a good candidate
for biomedical applications.

Keywords: coconut oil, gelatin, biopolymer, biomedical
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Determination of Piperazine Derivative Compounds in Human Urine

by RPLC Method

ikbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

Abstract: In this work, the reverse phase liquid chromatographic (RPLC) method
has been developed for the simultaneous determination of cyclizine and
chlorcyclizine from antihistamine group drugs.

The analysis was carried out on a XBridge C18 (150mm x 4.6mm i.d., X, 3.5um)
analytical column, using a mixture of the acetonitrile-water binary mixture at pH
6.0 as the mobile phase at a flow rate of 0.8 mL min-*and column temperature 37
°C. In addition, validation of the developed method according to ICH parameters
and quantitative determination of drugs were performed in human urine. Good
linearity was found in the 4-8 ug/mL for cyclizine and 2-4 ug/mL for chlorcyclizine.
The accuracy of the method for the analysis of urine samples was determined by
recovery experiments. The recovery values of the developed method were found to
be 99.75% and 99.99% for cyclizine and chlorcyclizine, respectively. The
satisfactory data obtained from the method tested according to all validation
parameters show that the RPLC method developed for the simultaneous
determination of cyclizine and chlorcyclizine is suitable for the routine method.

Keywords: human urine, piperazine, antihistamine.
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The Chromatographic Behavior of Chlorcyclizine

ikbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

Abstract: Chlorcyclizine is piperazine derivative antihistamine H1 receptor
antagonist.  Chlorcyclizine has some local anesthetic, anticholinergic,
antiserotonergic properties. This drug is used to treat urticaria, pruritus, rhinitis,
and other allergy symptoms.

In the present study, protonation constant values (pK,) of chlorcyclizine were
determined in different percentages of acetonitrile (MeCN)-water and methanol
(MeOH)-water binary mixtures using reversed-phase liquid chromatography
(RPLC) method. The study aimed to explain the retention behavior of
chlorcyclizine and the relationship between pH and solvent. Chromatographic pK,
determination was carried out using an XBridge CI8 (4.6 x150mm, 3.5um) and
mobile phases used were different proportions of MeCN (45 to 65 v/v%) and
MeOH (60 to 70 v/v%), respectively. Chromatographic measurements were done
at 37 °C with an eluent flow rate of 0.8 mL min™. The combined effect of solvent
percentage and pH of the mobile phase on the chromatographic behavior of
chlorcyclizine was investigated. pK, values of this compound were calculated with
the NLREG program. From these values, the aqueous pK, of the compound was
calculated by different approaches. Data from the study can be used for
pharmacokinetic and pharmacological studies of these active ingredients.

Keywords: Chlorcyclizine, organic solvent, RPLC.
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Bisfenol A’nin Elektrokimyasal Olarak Aritilabilirliginin Arastirilmasi

ikbal Demet Nane
Suleyman Demirel University,
E-mail: ikbaldemetnane@gmail.com

Ozet: Bisfenol A (BPA), polikarbonat plastik ve epoksi regine iiretiminde yaygin
olarak kullanilan, bilinen bir endokrin bozucu kimyasaldwr. Endokrin bozucu
ozelliklerinden dolayr BPA'min ¢ok c¢esitli canli organizmalar icin bir tehlike
olusturabilmektedir. BPA iiretim tesislerinden veya BPA kullanan tiiketici tiriinii
tiretim tesislerinden iiretilen atik su ve ytkama suyunun desarji, atik su aritma
tesisinden atik su desarji, BPA iceren tiiketici tiriinlerinden sizma gibi bir dizi yolla
cevreye karismaktadir. Geleneksel su aritma islemleriyle verimli bir sekilde
aritilamamakta ve bu nedenle i¢cme suyunda bulunabilmektedir. BPA farkli bir¢ok
yontem ile atik sulardan aritilabilmektedir. Son yillarda, elektrokimyasal
teknikler/prosesler, geleneksel aritma ydntemlerine gore, kirlilik uzaklastirma
verimi agisindan daha fazla ilgi gormiistiiv. Ayrica kullamigh, verimli ve ¢evre
dostu olmast gibi bir¢ok avantaji bulunmaktadir. Sulardaki BPA’y1 aritabilmek
icin bu tiir yontemlerden faydalanildigi belirtilmistir. Elektrokimyasal (EC) proses,
attk su aritimi igin son yullarda gelistivilen elektrokimyasal tekniklerden bir
tanesidir. EC, elektrik akimi ve metal elektrot kullanilarak atik sudan agir metal,
askida kati maddeler ve emiilsiye organik maddeler gibi bir¢ok kirleticinin ayni
anda uzaklagtirilmasint  saglayan en yaygin elektrokimyasal prosestir. EC
prosesinin  genel mekanizmasinda koagiilasyon, adsorbsiyon, absorbsiyon,
¢oktiirme ve flotasyon prosesleri bulunmaktadwr. Yaygin olarak aliiminyum (41+3)
ve demir (Fe+3, Fe+2) elektrotlar kullanilmaktadir. Bu elektrotlar, prosesin
isletme asamasinda suda ¢oziinebilir  hidroksitler iireterek kirleticiler ile
elektrokimyasal reaksiyona girmektedir. Bu ¢alismada, BPA min elektrokimyasal
oksidasyonu ve EC ile giderim verimliligi arastirilmis ve sunulmugtur.

Anahtar Kelimeler: Bisfenol A, koagiilasyon, aritim
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Determination of Deterioration in Beysehir, Fasillar Tomb Monument

Using Digitized Visual Bases

Mehmet Bahadir Tosunlar
Selcuk University, Konya, Turkey,
E-mail: bahadada@gmail.com

Abstract: Rock monuments are documents that define the geographic,
administrative and political domains of past civilizations and at the same time
carry the traces of the cultural life of these civilizations to the present day. These
monuments are exposed to various deterioration factors depending on their
location, the climate in which they are located and their distance to human life.
Carefully monitoring the weathering situations in these monuments is important
for determining the factors of deterioration. Thus, conservation models to be
designed for these monuments can be built on healthy inputs.

Fasillar village of Konya's Beysehir district is a settlement with a history dating
back to the Hittite Empire. In the region, there are quarries that have been used
actively in the past. In the area where the quarries are located, there are also rock
monuments with high craftsmanship. Among these monuments; a Roman tomb
monument draws attention with its style, relief and architectural features. This
monument, which is frequently mentioned in the culture and tourism inventory of
Beysehir, has various deterioration problems. In the study, the deterioration
problems faced by this monument were tried to be determined through observation
and digitized visual bases.

As a result of the study, it is seen that surface deterioration due to atmospheric,
biological and anthropogenic effects developed in an area of 62.36%. It has been
determined that the natural discontinuities of the rocky slope on which the
monument is located accelerate atmospheric and biological deteriorations by
channeling precipitation accumulations from certain angles into the monument.

Keywords: Konya, Beysehir, Fasillar, cultural heritage, stone deterioration.
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Electrode by Coating with the Graphene Layer

Ersan Harputlu
1Department of Natural and Mathematical Sciences, Faculty of Engineering,
TarsusUniversity, 33480, Mersin, Turkey,
E-mail: ersanharputlu@tarsus.edu.tr

Ozet: Single-layer graphene (SLG) is used in many research areas as a material of
great importance in the modification of thin films and many biosensor surfaces. SLG
has excellent physical and chemical properties such as good thermal conductivity,
high electron mobility (10° Q.cm resistivity), a very large surface area, and the
thinnest material (only 0.34 nm thick). SLG is mostly produced using the chemical
vapor deposition method (CVD) on nickel and copper foil. In this study, SLG was
produced on 0.26 mm thick copper foil and transferred to different silver-based
electrode surfaces (area; 0.62 cm?). A comprehensive characterization was
performed on the samples using Raman spectroscopy to reveal both the presence of
graphene on the copper surface and the presence of SLG on the silver-based
electrode surface. Other characterizations were performed with scanning electron
microscopy (SEM) and atomic force microscopy (AFM). Finally, the sensor
performance of the SLG coated silver-based electrode was investigated. The charge
transfer resistance (R) of the electrode obtained using impedance spectroscopy was
measured as 4175 Q for the silver/silver chloride (Ag/AgCl) electrode, while it was
measured as Rct = 24.8 Q from the graphene-coated Ag/AgCl electrode. The silver-
based electrode was also found to exhibit better charge transfer performance when
using graphene. Finally, in order to improve the photocurrent generation in the
photosystem I-based hybrid electrode, the graphene layer was transferred onto the
thin silver film, then SLG surface modified with photosystem I. It was determined
that the photocurrent generation was more in the SLG coated electrode.

Anahtar Kelimeler: Graphene, silver electrode surface, charge transfer resistor,
photocurrent.
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Erzincan Firat Agregasi Kullanilarak Uretilen Betonlarda Beton
Tabancasi ve Karot Degerleri Arasindaki Mliskinin Arastirllmasi

Ferda San’, ismet Ulusu?
Y Erzincan Binali Yildirim Universitesi Fen Bilimleri Enstitiisti,
Insaat Miihendisligi Anabilim Dali, Erzincan, Turkey
E-mail: ferda.san@hotmail.com
2 Erzincan Binali Yildirum Universitesi Fen Bilimleri Enstitiisii,
insaat Miihendisligi Anabilim Dali, Erzincan, Turkey
E-mail: i.ulusu@erzincan.edu.tr

1- Giris

Beton, giiniimiizde insaat igin en yaygin kullanilan yap1 malzemesidir. Geleneksel olarak
beton, birkag iyi tanimlanmig bilesenden iiretilmistir; ¢imento, su, ince agrega, kaba agrega, vb.
Beton karisim tasariminda ve kalite kontroliinde betonun mukavemeti en 6nemli unsur olarak
kabul edilir. Betonun tasarim mukavemeti normalde 28 giinliik mukavemeti temsil eder.

Karisim tasarimindaki bazi deneysel hatalar nedeniyle, test sonuglari hedef dayanimin altinda
kalir [12].

Betonarme yapilarin hasar almasina, go¢mesine neden olan faktorler iizerine c¢aligmalar
yapilmig. Yapilarin hasar almasi ve yikilmasinin en Onemli nedenlerinden biri yapi
malzemelerinin (Betonun) kalitesi olmustur [6].

Betonun basing dayanimi, su/¢imento orani, en biiyiik tane biiyilikliigii, tane dagilimi,
agreganin yiizey yapisi, agrega bicimi, agrega cinsi ve agrega dayaniminin yaninda ¢imento
tipinin veya hava miktarinin degismesi, kimyasal veya puzolanik katki maddesinin kullanilmasi
veya kullanilmamasina gore degismektedir [2].

Ultrasonik hiz (UPV) ve beton tabancasi (RH) testleri genellikle betonun Kkalitesini
degerlendirmek ve basing dayanimini tahmin etmek i¢in kullanilir. Agregalarin tiirli ve boyutu,
¢imento icerigi, betonun uygulanmas: vb. gibi bircok parametre betonun bu 6zelligini etkiler
[71.

Beton yapilarin ultrasonik test metot ve beton tabanca testi gibi yontemlerle tahribatsiz
muayenesi teknik agidan biiyiik 6nem tagimaktadir. Tahribatsiz muayene yontemleri 6rnekleme
gerektirmez ve basit, gerceklestirmesi hizli ve verimlidir. Bununla birlikte, bu yontemler, basing
dayanimmin gergek (deneysel) degerlerinden 6nemli bir sapma ile tahmin ettikleri, degerlerin
biiytik bir dagilimi ile sonuglanir [11].

Schmidt geri tepme c¢ekic testi olarak adlandirilan beton tabancasi tahribatsiz test sonuglari
ile beton tahribatli basing testi sonuglari verileri elde edilerek ikisi arasindaki iliskiyi belirlemek
icin bir en iyi egri olusturulmalidir. Boylece ikisi arasindaki en uygun diizeltme faktorii
bulunmus olur [10].

Beton tabancasi belirli bir kuvvetle betona vurur ve vurdugu yiizeyin sertligine gore geri
teper. Geri tepme sayist R, algilayici mekanizma tarafindan 6Slgiilerek alet tistiinde yer alan
ibrede gosterilir. Calisma mekanizmasindan anlagilacagi gibi, alet asil olarak yiizey sertligini
olgmekte ve basing dayanimmi bulmak tahmininden 6teye gitmemektedir. Aslinda bu aletler,
sadece ilizerinde deney yapilan beton yiizeyinin ( yaklasik 30 mm derinligine kadar olan )
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nitelikleri hakkinda bilgi verirler. Beton tabancasi ile dl¢limiin nasil yapilmasi gerektigini,
doniisim egrilerinin hazirlanmas1 ile ilgili bilgi vermektedir. Beton iizerinde, sertlik
yontemleriyle yapilan deneylerin, bugiine degin kullanilan diger yontemlerle yapilan deneylerin
yerini alacak deneyler degil, yalniz tamamlayici veya yararl ek bilgiler veren deneyler olarak
disiiniilmesi gerektigi vurgulanmigtir [1].

Gilinlimiizde karot yaygin olarak gelen betondan alinan taze beton deney sonuglarinin uygun
¢tkmamasi durumunda gelen betonun kalitesinin belirlenmesinde kullanilmaktadir. Halbuki bu
uygulama uygun olmayan yerlestirme ve bakim islemlerinin karot dayanimi sonucu belirlenen
beton dayaniminin etkilemesine neden olmaktadir. TS EN 13791° de " EN 206-1’ e gore yapilan
beton deneylerinin yerini alamaz " hitkkmii agikca yer almaktadir. TS EN 13791° e gore karotun
nasil alinmasi gerektigi agiklanmistir [3].

Deneylere piyasada hak ettii deger verilmedigi icin, Istanbul’ daki cesitli santiyelerde
(smuflann farkli) elde edilen, farkli yiikseklik-cap oranindaki karot numunelerinin ne sekilde
alinip, deneye nasil hazir hale getirildigine ve deney sonuglarinin taze beton numunesinden
aliman kiip veya silindir numuneler ile arasindaki iliskilere ve sonuglarinin nasil
degerlendirildigine yer verilmistir [5].

* Beton dayanimz1’, ‘lizerine gelen yiiklerin neden olacag sekil degistirmelere ve kirilmaya
kars1, betonun gosterebilecegi maksimum direnme’ olarak tanimlanmaktadir. Yani malzemenin
kirilma olmadan alabilecegi en yiiksek gerilmedir [9].

Bu arastirma, Erzincan’ da siirekli depremlerin yasanmis olmasi ve mevcut yapilarda
bulunan betonun %99’ unda Firat agregasi kullanilmis olmasi nedeniyle Firat agregasi
kullanilarak iiretilen betonlarda beton tabancasi degeri ile pres basing degerleri arasindaki
iliskiyi belirleyerek yapilarin mevcut beton dayanimlarinin tahribatsiz ve elde edilen sonuglarin
dogru olarak belirlenebilmesi i¢in bu c¢alismanin yapilmasi diisiiniilmiistiir. Farkli bolgelerde
benzer calismalar olabilir. Ancak beton tabanca degerini etkileyen en onemli faktorlerden biri
agrega oldugu icin bir bolge i¢in belirlenen iligki diger bolgeler i¢in uygun olmaya bilir.

2- Materyal ve Yontemler
2.1- Materyal

Sonuglarin daha etkili olabilmesi i¢cin numune hazirlanirken bolge sartlar dikkate alinmig ve
numune hazirlanmasinda bu bolgede kullanilan malzemeler kullanilmgtir.

Bu boélgede iiretilen betonlar genellikle 300 kg ¢imento kullanilarak iiretildigi igin bu
¢alismada ¢imento miktari m*® te 300 kg CEM II/A-LL 42.5 R kullanilmistir. Katki maddesi
olarak BASF GLENIUM 130 katki maddesi kullanilmistir. Bu katki maddesi betonun prizini
geciktirmeden iglenilebilirligini uzatan, erken ve nihai yiiksek dayanim saglayan, 6zellikle hazir
beton endiistrisi i¢in gelistirilmis, ¢ok yoOnlii, polikarboksilik eter esasli siiperakiskanlastirici
beton katkisidir.

Agrega olarak Erzincan Firat Nehri’ nden alman dere malzemesi kullanilmigtir. Agrega
olarak adlandirdigimiz dere malzemesi, biiyiik kaya kiitlelerinden kopan pargalarin Firat Nehri
ile bulusuncaya kadar gecirmis oldugu fiziksel ufalanmalar sonucunda olusan irili ufakh
boyutlardaki beton karisim malzemesidir. Bu ¢alismada dort farkli maksimum agrega capi (
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Dmax =16, 20, 25, 32 ), ve 0.40, 0.45, 0.50 olmak iizere ii¢ degisik su/¢imento orani kullanilarak
15x15x15 cm boyutlarinda beton numuneler hazirlanmistir. Karigim ve bakim suyu olarak
¢esme suyu kullanilmigtir.

2.2- Yontem

Beton basing dayanimmi etkileyen faktorleri gbz Oniine aldigimizda, beton tabanca
degerlerini etkileyen en onemli faktdrlerden birinin agrega oldugunu ve farkli dane ¢apina ait
agregalarin kullanilmasinin sonuglarin dogrulugu agisindan Onem tasidiginin bilinmesi
yadsinamaz bir gercektir. Yapilan deneylerden elde edilen sonuglarin saha ile uyumlu olmasi
icin beton numunesi {iretiminde 300 kg dozaj CEM II/A-LL 42.5 R kullanilmistir. Agrega
olarak maksimum dane boyutu 16, 20, 25, 32 mm olan doért farkli dere malzemesi ve Fuller
bagintisini saglayan graniilometri kullamilmistir. Katki maddesi olarak BASF GLENIUM 130
polikarboksilik eter esasl siiperakiskanlagtirici beton baglayict % 1.1 oranlarinda kullanilmistir.
Erzincan bolgesinde iiretilen betonlarda, sabit bir Su/ ¢imento orani olmadigi i¢in farkli su/
¢imento etkisini gormek i¢in numuneler ii¢ farkli Su/ Cimento oraninda ( 0.40 / 0.45 / 0.50 )
hazirlanmistir. Miksere sirasiyla agrega, ¢imento ve su ile birlikte katki maddesi de eklenip
mikser, karisim kivamini alana kadar calistirildiktan sonra durdurulup elde edilen taze ve
sertlesmis betonun mekanik ve fiziksel 6zelliklerini belirlemek i¢in Slump deneyi yapilmis ve
15x15x15 c¢m boyutlarindaki numune kaplarina alinip sisleme ve tokmaklama islemlerinden
sonra bir giin santiye ortaminda prizini almasi i¢in bekletilmistir. Prizini alan numuneler
kaliptan cikarilarak kirece doygun 22-23 °C derecedeki kiir havuzunda, deney giiniine kadar
bakima birakilmigtir. 28 giinlin sonunda numuneler kiir havuzundan alinip 6l¢iim alinacak
yiizeyin plriizsiiz, temiz ve kuru olmasina dikkat edilip basing testine tabi tutulmustur. TS EN
206 1’ gore basing testine tabi tutulan numuneler iizerinde, tahmini kirilma ytiklerinin %45-
%50’ nin iizerindeki bir yiik altinda iken beton tabancasi ile geri sigrama (R) deger
okunmustur. Presten numunenin bu sigrama degerine denk gelen basin dayanim degerleri
okunmustur.

3- Sonug ve Oneriler
3.1- Sonug

Deney sirasinda elde edilen sigrama (R) degerleri ile buna denk gelen pres basing dayanim
degerleri arasindaki iliskiyi olusturan grafikler ¢izilmistir.

Fc
70 Bl Dmax=16 W/C =0.40
B Dmax=20 W/C =0.40
[ Dmax=25 W/C =0.40
~ | Dmax=32 W/C =0.40
A 28 GUNLUK
60 -
/
/
50
A
Y
%
40 Y
7 ) 7q
/|
| /|
I

30
20 25 30 35 40 45 50 55

Sekil 1.1 Sigrama degeri (R) ile basing dayanimi (f; )arasindaki iliski(1)
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Sekil 1.2 Sigrama degeri (R) ile basing dayanmimi (f. )arasindaki iliski(2)
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Sekil 1.3 Sigrama degeri (R) ile basing dayammu (f. )arasindaki iliski(3)

Bu grafiklerden anlasilacagi gibi sigrama degeri ( R ) ve beton basing dayanimi (f. ) Su/
Cimento orani ve D,y bagh olarak degismektedir. Elde edilen verilere gére mevcut betonun
basing dayanimi, bu yontemle % 80 iizerinde bir dogrulukla tahribatsiz olarak
belirlenebilmektedir (Sekil 1.1, Sekil 1.2, Sekil 1.3).

Ozellikle deprem bolgeleri diisiiniildiigiinde, yapmin daha az hasar gérecek sekilde beton
basing dayaniminin saptanmasi 6nem arz etmektedir. Beton tabancasi ile yapilan beton
dayanimu tespiti pratik, ekonomik ve hasarsiz olmasi nedeniyle olduk¢a kullanisli bir yontemdir.
Yapilan ¢aligma da, geri sigrama degerleri ile karot numune beton basing dayanimi arasinda
farkliliklar gozlemlenmistir. Bu farki bilmek igin beton tabanca ile basing dayanimi arasindaki
iliskiyi belirleyerek diizeltme katsayisinmi belirlemek gerekmektedir. Bu ¢alismada elde edilen
diizeltme katsayisi 0.8 olarak bulunmustur. Bu sonuglar karot alinan bdlgede elde edilen karot
sonuglar1 ile sigrama degeri kullanilarak elde edilen basing dayanim degeri iizerinde uygulanmas
ve sonuglarin % 95 in lizerinde uyustugu gbzlemlenmistir.
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Sekil 1. 4 — Betonun Kirilma Yiizeyi

Beton kirilma yiizeyi incelendiginde kirilmaya ii¢ faktdriin ( Siyrilma, agrega kirilmasi,
¢imento matriksinin dayammini kaybetmesi) de etkili oldugu goriilmektedir (Sekil 1.4). Bu
goriinlim tipik bir Firat agregasi kullanilarak {iretilen betonun goriiniimiidiir. Normal dayanimli
betonlarda, betondaki kirilmanin agrega kirilmasiyla olusmasi istenmez [2]. Maalesef bu agrega
halen beton tiretiminde yaygin olarak kullanilmaktadir. 1992 depreminde yapilarin kendisinden
beklenilen davranigi sergileyememesinin ana nedeni, yapilarin sahip olduklar diisiik dayanimli
betonlardir.

3.2- Oneriler

Mevcut yapilarda ¢ok sayida karot alinarak ve karot alinan bdlgelerde beton tabanca
okumalar1 yapilarak aradaki iliskinin belirlenmesi, arada fark var ise, bu farkin nedenleri
arastiritlmalidir.
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Modelinde in vitro Incelenmesi

Hatice Feyzan Ayl, Rabia Cakir Ko¢'?, Serap Yesilkir Baydar3

Deve Dikeni Ekstraktinin Terapotik Etkilerinin Alzheimer Hastahk

Yildiz Teknik Universitesi, Kimya Metalurji Fakiiltesi, Biyomiihendislik Boliimii, Istanbul, Tiirkiye
2Tiirkive Saghk Enstitiileri Baskanhg, Tiirkiye Bivoteknoloji Enstitiisii Baskanu, Istanbul, Tiirkiye

Istanbul, Tiirkiye

Ozet: Alzheimer hastaligi bellek ve bilissel islevlerin azalmasi ve hafiza ve
muhakeme bozukluklart ile karakterize edilen ve néronal hiicre hasarina neden
olan bir demans hastaligidir. Alzheimer hastaliginin patogenezi tam olarak
aciklanamamuis olmasina ragmen, hiicre dist senil plaklarin olusmasina neden olan
amiloid beta peptitlerinin asirt birikiminin hastaligin temel mekanizmalarindan
biri oldugu diigtintilmektedir. Ayrica, amiloid beta peptidleri hidrojen peroksit
(H,Oy) tiretimine yol a¢makta ve boylelikle oksidatif strese neden olarak hiicre
oliimiinii indiiklemektedir. Bu nedenle, bu hastaligin tedavisinde antioksidan
etkinligi yiiksek olan bitkisellerin ve fenolik bilesiklerin kullanimi son derece
yaygindr. Amag: Bircok bitkisel ekstrakt ve aktif bilesikleri, sergiledikleri
antioksidan ve néroprotektif ozellikleri sayesinde, Alzheimer hastaligina karsi
terapotik bir strateji saglayabilmektedir. In Vitro Alzheimer hastalik modelinin
olusturulmast  H,O,’in  hiicrelerde  toksik etki olusturmasiyla  miimkiin
olabilmektedir. Bu ¢alismanin amaci, SH-SY5Y hiicre hattinda H,O, toksisitesi ile
olusturulan in vitro Alzheimer hastaligi modelinde, deve dikeni sivi ekstraktinin
noroprotektif etkisinin incelenmesidir. Yontem: SH-SY5Y hiicre hatti iizerinde deve
dikeninin  toksik olmayan konsantrasyonlarimin  H,0, toksisitesine karst
noroprotektif etkileri arastiridi. Bunun ig¢in, SH-SY5Y hiicre hattinda deve
dikeninin farkli konsantrasyonlarmin 24 saatlik on muamelesinden sonra yarim
saat boyunca 1 mM H,O0,’e maruz birakild: ve hiicre canliligi 2,3-bis-(2-methoxy-
4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide (XTT) testi kullanilarak
degerlendirildi. Deve dikeninin antioksidan etkinligi CUPRAC deneyi ile
belirlendi. Daha sonra, apoptotik hiicre oliimii icin DAPI boyama testi ve reaktif
oksijen tiirlerinin (ROS) tayini i¢in DCFH-DA testi kullamldi. Bulgular:
Hiicrelerde yarim saat 1 mM H,0,’e maruziyetin hiicre canliigini %60°a kadar
azalttigi ve apoptotik hiicre oliimiiniin ve ROS tiretiminin indiiklendigi gozlemlendi.
Deve dikeninin belirlenen konsantrasyonlarmmin yiiksek antioksidan kapasiteye ve
SH-SY5Y hiicre hatti iizerinde H,O, e karsi néroprotektif etkiye sahip oldugu ve 20
ug/mL deve dikeninin H,O, toksisitesiyle azalan hiicre canliigini arttirdigi
gosterildi. Ayrica deve dikeninin H,0; ile indiiklenen apoptotik hiicre oliimiinii ve
ROS iiretimini azalttigi gézlemlendi. Sonug¢: Elde edilen sonuglar, antioksidan etki
gosteren deve dikeninin HyO, ile indiiklenen noronal hiicre hasarini ve oksidatif
hasari azalttigimi gostermektedir. Deve dikeni ile yapilacak ileriki ¢alismalarin
Alzheimer hastaligina karsi tedavi edici iyi bir potansiyel sergileyebilecegi
ongoriilmektedir.

Anahtar Kelimeler: Alzheimer hastaligi, oksidatif hasar, néroprotektif, deve dikeni
ekstrakti

Tesekkiir: Bu ¢alisma Istanbul Gelisim Universitesi Bilimsel Arastirma Projeleri
Uygulama ve Arastirma Merkezi’'nin KAP-270320-SYB kodlu projesi ile
desteklenmistir.
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Combined Study of Wharton Jelly-Derived Exosomes and Salicylic

Acid in the Treatment of Cutaneous Leishmaniasis

Giilnaz Yildirnm Koken'?, Emrah Sefik Abamor®, Adil M. Allahverdiyev®, Erdal Karaoz>*>®

Yyildiz Technical University, Department of Bioengineering, Istanbul, Turkey.

2Center for Regenerative Medicine and Stem Cell Research & Manufacturing (LivMedCell), Istanbul, Turkey
3. Akhundov National Scientific Research Medical Prophylactic Institute, Baku, Azarrbaijan Republic
*Istinye University, Center for Stem Cell and Tissue Engineering Research & Practice, Istanbul, Turkey
®Istinye University, Faculty of Medicine, Department of Histology & Embryology, Istanbul, Turkey

®Istinye University, Department of Medical Laboratory Techniques, Istanbul, Turkey

Ozet: Leishmaniasis is a parasitic disease that is quite common in tropical and
subtropical regions and Southern Europe. The disease occurs in three different
clinical forms: cutaneous, mucocutaneous and visceral leishmaniasis. According to
the data of the World Health Organization, approximately 12 million people in 98
countries all over the world have been infected with leishmaniasis, and it is
reported that 350 million people live at risk. It is estimated that 2 million new
cases are added to these figures every year, and about three quarters of these
cases are cutaneous leishmaniasis. Cutaneous leishmaniasis causes serious
wounds in the dermis and epidermis. The drugs used for leishmaniasis
chemotherapy are quite expensive and cause toxic side effects in patients. At the
same time, resistance formation in parasites against these drugs has been observed
in recent years. Recently, with the increasing interest in extracellular vesicle
biology, studies have revealed that these microscopically very small (40-100 nm)
vesicles have important physiological functions. It is known that they have active
roles in signal transmission between cells, transfer of genetic material and
regulation of immune response. They can be isolated from many body fluids such
as serum, plasma, urea, cerebrospinal fluid, as well as from primary and
secondary cultures. Their very small size allows them to get rid of many obstacles
in the living system, and with this feature, their use for the treatment of diseases is
increasing. Salicylic acid has been used for over 2,000 years to treat a variety of
skin conditions. In particular, the comedolytic property of salicylic acid makes it a
useful peeling agent for patients with acne. Although the efficacy of all these
substances in wound healing has been studied individually, a study has not yet
been conducted in which they are used in combination with exosomes. In this
study, it was aimed to investigate the isolation, characterization and wound
healing effectiveness of extracellular vesicles from mesenchymal stem cells to be
used in the treatment of leishmaniasis, and in vitro antileishmanial activity in
combination with salicylic acid.

Different concentrations of salicylic acid with 50 ug exosome dose, which we
determined as a result of our previous exosome toxicity studies, were studied both
individually and in combination, and their antiparasitic effects were analyzed.
According to the results of the studies; When the effect of different salicylic acid
concentrations on the viability of the L929 cell line was compared to the control
group, a significant decrease was detected only at the 40 mM dose (p<0.001).
When the effect of salicylic acid on J774 cell was examined, a significant increase
was found at 1, 4, 10 and 40 mM salicylic acid doses (p<0.001). When the effects
of different salicylic acid concentrations on the metabolic activity of L. major
parasites were analyzed and the results were compared with the control group, a
significant decrease was found at all doses (***: p<0.001). Although the number
of parasites increased regularly depending on time in each group, it was observed
that this increase was less in the groups in which exosome formulations were
applied when compared to the control group (p<0.001). Although the number of
parasites increased regularly over time in each group, it was observed that this
increase was less in the groups in which salicylic acid formulations were applied
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when compared to the control group. According to the results obtained at the 48th
hour, it was determined that there was a significant decrease in the group in which
only 10 and 40 mM salicylic acid doses were administered compared to the control
(p<0.5, p<0.01). . Although the number of parasites increased regularly over time
in each group, it was observed that this increase was less in the groups where the
combination formulations were applied when compared to the control group.
When the counting results obtained at 48th and 96th hours were compared with the
control group, a significant decrease was found in all doses in which exosome and
salicylic acid were applied in combination compared to the control group.
According to the results obtained, it has been proven that all doses of exosome
with salicylic acid have higher antileishmanial effects than single doses. With this
study, it is thought that new treatment methods will be revealed with promising
exosome and combination formulations to be used in the treatment of
Leishmaniasis.

Anahtar Kelimeler: Cutaneous Leishmaniasis, extracellular vesicles, exosome,
mesenchymal stem cell, Wharton Jelly, salicylic acid
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Deneysel Temporal Lob Epilepsisinde Atractylenolide IIT’iin

Noroprotektif Etkileri

Hiisniye (")zalpl*, Yusuf Can_}llcal, Leyla Sahinz, Serap Yalln3, Savas Akta§4, Metin Yildirim®

Ozge Selin Cevik?, Ayla Batu Oztiirk*

"Mersin Universitesi Fen Edebiyat Fakiiltesi Biyoloji Béliimii, e-mail: trhusniyeozalp@gmail.com, ycamlica@yahoo.com,
2Mersin Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dal:, e-mail: leyladrm@gmail.com, ozgesebatur@mersin.edu.tr,

*Mersin Universitesi Eczacilik Fakiiltesi Biyokimya Anabilim Dali e-mail: syalin@mersin.edu.tr,
*Mersin Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, e-mail: saktas@mersin.edu.tr,
abatuozturk@mersin.edu.tr,

STarsus Universitesi Saghk Hizmetleri Yiiksek Okulu e-mail: metinyildirim@tarsus.edu.tr,

Ozet: Epilepsi, diinya genelinde yaklasik 50.000.000 insan: etkileyen en yaygin
norolojik hastaliklardan birisidir. Antik ¢aglara kadar uzanan, mitler ve yanlis
anlagilmalarla dolu geg¢misi ile epilepsi, benzersiz bir hastalik olma ozelligi
tasumaktadir. Temporal lob epilepsisi erigkin bireylerde en sik rastlanan direngli
epilepsi tiirtinii olusturmaktadwr. Calisma Atractylenolide 111 (ATL 1)’ din kainik
asit ile olusturulan noéronal hasari onleyebilecegi hioptezini degerlendirmek
amacwyla hazirlanmigtir. Calismada, her grupta 8 adet (n=8) olmak iizere
toplamda 24 adet 16 haftalik Wistar Albino si¢an kullanilmistir. Deneyler 1. Grup:
Kontrol (SF), 2. Grup: 4mg/kg kainik asit, 3. Grup: 50 mg/kg ATL I + 4 mg/kg
kainik asit olmak iizere 3 grup halinde ¢alisilmistir. Enjeksiyonlarin yapilmasinin
ardindan 21 giin boyunca, si¢anlarm ayri ayri, dalginlik, bakakalma, durgunluk
belirtileri ile giden mental; mastikator hareket, ¢igneme, salivasyon artisi, oral
otomatizm ile giden visseral; ekstremite otomatizmi, myoklonik jerk, silkelenme,
tonik klonik nobetleri davrams, bellek ve dgrenme testleri ile izlenmigtir.
Hipokampiisiin CAl, CA3 ve DG bdolgelerindeki noron dagilimlar: ve morfolojileri
incelenmis, toplam ndéron sayisi, dejenere néron sayist hesaplanmis ve bu
bélgelerinin kalinliklari olgiilmiistiir. Beyinde oksidatif stresin saptanmast i¢in
MDA, SOD, GSHPx, AChE ve KAT gibi biyokimyasal parametrelerdeki degisimler
arastirdmistir. Calismamizda, 151tk mikroskopisi, immiinohistokimyasal yontem ve
elektron  mikroskobunun  kullanildigr  ultrastriiktiirel —incelemelerde kontrol
gruplarinin noronlarinda herhangi bir dejenerasyona rastlanmamustir. Kainik asit
grubunda, dejenere néron sayisinda artis, hipokampiis tabakalarinda incelme,
cesitli inkliizyonlar, GER sisternalarinda belirgin genislemeler ve GER
membranlarinda par¢alanmalar, mitokondriyonlarda krista yapisinda bozulma,
sigsme ve vakuolizasyon gozlemlenmigtir. ATL Il + kainik asit grubunda, kainik
asit grubuna gore, daha az dejenere néron sayisi, daha az hipokampiis
tabakalarinda incelme ve kontrol grubuna benzer sekilde ¢ok sayida normal néron
sayisi gozlemlenmistir. Sonug olarak, sicanlarin kainik asit epilepsi modelinde ATL
11llin  néroprotektif etkileri, davranmisg testlerinin yani siwra biyokimyasal ve
histopatolojik yontemlerle multidisipliner olarak gosterilmistir.

Anahtar Kelimeler: Hipokampus, temporal lob epilepsisi, atractylenolide IlI,
davranig testleri, histopatoloji, oksidatif stres.

Bu ¢alisma, 2019-2-TP2-3507 koduyla Mersin Universitesi BAP birimi tarafindan
desteklenmistir.
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Determination of Hardness Values of HDPE Matrix Polymer
Composites

Kamala Ismayilova
Department of Materials Science and Processing Technologies,
Azerbaijan State Oil and Industry University, Azadlig, 20, Az 1010 Baku, Azerbaijan.
E-mail: kamala.ismayilova@asoiu.edu.az

Abstract. In this study, HDPE engineering plastic was used as matrix material,
carbon fiber, basalt fiber, flax fiber, palm fiber as reinforcement material, and PE-
g-MA as a compatibilizer. For the experiment, materials in 24 different ratios were
prepared according to the reinforcement material and the harmonizer
concentration. These materials are unadulterated, 10%, 20%, 30% CF, BF, FF, PF
and suitably 90%, 80%, 70% HDPE doped (with compatibilizer) 3%, 6%, 9% PE-g-
MA,% 10, 20%, 30%, CF, BF, FF, PF and suitably 87%, 74%, 61% HDPE. The
hardness tests of the produced composite materials in accordance with the ASTM
D2240 standard were performed in the Shore D hardness device.

Keywords: Composite material, Shore D, carbon fiber, basalt fiber, flax fiber, palm
fiber.

1. Introduction

Building materials consisting of two or more components that are combined at macroscopic
level and are insoluble in each other are called composites. One of the components is called the
reinforcement phase and the other is called the matrix phase. The material of the reinforcement
phase can be in the form of fibers, particles or flakes. Matrix phase materials are generally
continuous. Examples of composite systems are steel-reinforced concrete or graphite, etc.
Epoxy reinforced with fibers can be given [1-2-3].According to the matrix material, composites
are divided into 3 groups: metal, polymer and ceramic matrix composites.Approximately 90%
of the composite materials produced in the world are composed of polymer matrices.

As a matrix material, HDPE is the most used thermoplastic type. Polyethylenes are very
complex engineering plastics and have many advantages such as easy shaping, lightness, low
production cost, being widespread, resistance to chemicals, easy workmanship and recyclability.
However, in front of its becoming more widespread, strength properties, abrasion and fatigue
resistance, low thermal resistance and high moisture absorption are the gualities that must be
overcome [4].

Zum et al. Stated that the hardness, friction and wear properties of fiber-type reinforced and
polymer matrix composites are largely dependent on the properties of the components (matrix
and fiber) that make up the polymer composites and the interface properties between them.
These are properties such as the type of polymer matrix, type of reinforcement material,
distribution of reinforcement element within the structure, shape of the fiber, fiber volume ratio,
fiber thickness, orientation of the fiber in the matrix, properties of the opposite surface material
and the stiffness of the reinforcement material with respect to the matrix [5].
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2. Experimental study
2.1 Material and method.

In this article, maleic anhydride grafted polyethylene (PE-g-MA) and high density
polyethylene (HDPE) matrix as compatibilizer with carbon fiber (CF), basalt fiber (BF), flax
fiber, (JF) and palm fiber (PF) in different weight ratios. Using as a material (Table 1), D = 16
mm screw diameter and 40 length / diameter (L / D) ratio, produced by melt blending technique
using a twin screw extruder with the screws rotating in the same direction, the composition on
the hardness properties of composites after injection molding its effects have been investigated

[6]

Table 1.

Matrix Reinforcement Compatibilizer

Composition (% wt.) | Composition (% wt.) Composition (wt%)
90 HDPE 10 CF -
80 HDPE 20 CF -
70 HDPE 30 CF -
87 HDPE 10 CF 3 PE-g-MA
74 HDPE 20 CF 6 PE-g-MA
61 HDPE 30 CF 9 PE-g-MA
90 HDPE 10 BF -
80 HDPE 20 BF -
70 HDPE 30 BF -
87 HDPE 10 BF 3 PE-g-MA
74 HDPE 20 BF 6 PE-g-MA
61 HDPE 30 BF 9 PE-g-MA
90 HDPE 10 FF -
80 HDPE 20 FF -
70 HDPE 30 FF -
87 HDPE 10 FF 3 PE-g-MA
74 HDPE 20 FF 6 PE-g-MA
61 HDPE 30 FF 9 PE-g-MA
90 HDPE 10 PF -
80 HDPE 20 PF -
70 HDPE 30 PF -
87 HDPE 10 PF 3 PE-g-MA
74 HDPE 20 PF 6 PE-g-MA
61 HDPE 30 PF 9 PE-g-MA
100 HDPE - -

Hardness is a relative measure, it is a measure of the resistance to local plastic deformation
caused mechanically (puncture, friction, scratching and cutting) created on the material by
marks or abrasion.In this study, the hardness values of the samples of the composites were
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measured with a shore D hardness tester in accordance with the ASTM D2240 standard (Figure

1.). Six hardness measurements were taken from each sample and averaged.

3.  Problem solution

Fig.1. Shore D hardness tester.

INS&

Shore D hardness values of composite materials with different proportions of carbon, basalt,
jute and coconut fiber reinforced, PE-g-MA compatible and HDPE matrix according to ASTM
D2240 standards are given in Table 2 a, b, ¢ and d.

Table 2.a. Shore D hardness values of carbon fiber reinforced, PE-g-MA compatible and HDPE

matrix composite materials according to ASTM D2240 standard.

Matrix Reinforcement Compatibilizer Shore D
Composition (% wt.) | Composition (% wt.) | Composition (wt%)
100 HDPE - - 61,7875
90 HDPE 10 CF - 64,45
80 HDPE 20 CF - 67,216
70 HDPE 30CF - 68,6
87 HDPE 10 CF 3 PE-g-MA 68,9
74 HDPE 20 CF 6 PE-g-MA 71,0625
61 HDPE 30 CF 9 PE-g-MA 72,1

Table 2.b. Shore D hardness values of basalt fiber reinforced, PE-g-MA compatible and HDPE

matrix composite materials according to ASTM D2240 standard.

Matrix Reinforcement Compatibilizer Shore D
Composition (% wt.) Composition (% wt.) | Composition (wt%)
100 HDPE - - 61,7875
90 HDPE 10 BF - 62,74
80 HDPE 20 BF - 62,94
70 HDPE 30 BF - 63,2
87 HDPE 10 BF 3 PE-g-MA 63,485
74 HDPE 20 BF 6 PE-g-MA 64,492
61 HDPE 30 BF 9 PE-g-MA 65,957
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Table 2.c. Shore D hardness values of flax fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.

Matrix Reinforcement Compatibilizer Shore D
Composition (% wt.) | Composition (% wt.) Composition (wt%)
100 HDPE - - 61,7875
90 HDPE 10 FF - 63,35
80 HDPE 20 FF - 62,9
70 HDPE 30 FF - 64,07
87 HDPE 10 FF 3 PE-g-MA 63,037
74 HDPE 20 FF 6 PE-g-MA 64,8
61 HDPE 30 FF 9 PE-g-MA 64,3875

Table 2.d. Shore D hardness values of palm fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.

Matrix Reinforcement Compatibilizer Shore D
Composition (% wt.) | Composition (% wt.) Composition (wt%)
100 HDPE - - 61,7875
90 HDPE 10 PF - 64,375
80 HDPE 20 PF - 63,7625
70 HDPE 30 PF - 64,9
87 HDPE 10 PF 3 PE-g-MA 63,7125
74 HDPE 20 PF 6 PE-g-MA 64,5625
61HDPE 30 PF 9 PE-g-MA 63,2375

The change of Shore D hardness values of the composites according to the reinforcement
composition (carbon, basalt, flax, palm fiber) and the harmonizing vo matrix material (HDPE)
according to the ASTM D2240 standard is given in Figure 2a-2b-2c and 2d . In general, the
hardness values of composites increase with the reinforcement phase ratio and the use of
harmonizer compared to pure HDPE. While this increase is linear for CF and BF reinforced
composites, some fluctuations are remarkable for FF and PF reinforced composites. It is seen
that the highest hardness value is in CF fiber reinforced composites. Although the hardness
values of BF, FF and PF reinforced composites differ according to the composition, they remain
close. From the hardness results, it can be concluded that the most rigid structure can be
obtained with CF.

Carbon fiber

Fi 2 3 4 5 1] 7

Fig.2a. Shore D hardness values of carbon fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.
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Basalt fiber

1 2 3 4 5 6 7

Fig.2b. Shore D hardness values of basalt fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.

Flax fiber

Fig.2c. Shore D hardness values of flax fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.

Palm fiber

64,5625

Fig.2d. Shore D hardness values of palm fiber reinforced, PE-g-MA compatible and HDPE
matrix composite materials according to ASTM D2240 standard.
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4,

Conclusions

High quality polyethylene (HDPE) matrix composites with different weight ratios using PE-
g-MA as a compliant with CF, BF, FF and PF. The results can be summarized as follows:

In general, the hardness values of composites according to pure HDPE increase with the use
of reinforcement phase ratio and adaptive. While this increase is linear for CF and BF-
reinforced composites, some fluctuations in FF and PF-reinforced composites are noticeable.
From the hardness results, the result that the most rigid structure can be obtained with CF can be
deduced.
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Yiiksek Maliyetli ve Raporlu ilaclarin Zamaninda Temin Edilebilmesi:
Bulanik AHP Teknigi ile Ornek Bir Uygulama
Kiibra Tiimay Ates

Cukurova Universitesi Endiistri Miihendisligi,
ktumay@cu.edu.tr

Ozet: Diinya genelinde émiir boyu tedavi gerektiren hastaliklarda kullanilan receteli
ilaglar bulunmaktadir. Bu tiir hastalarin tedavileri i¢cin kullanilmasi gereken ilaglar
olduk¢a maliyetlidir. Dénem donem bazi ilaglarin temin edilmesi, gerek maddi
gerekse diger olumsuz kosullardan dolayt zor olabilmektedir. Bu durumun oniine
gecebilmek ve hastalarin  magduriyetini  minimuma indirebilmek amaciyla;
hastalarin kendilerine uygun olan eczaneyi segebilmeleri icin ¢ok kriterli karar
verme yontemlerinden biri olan bulanik analitik hiyerarsi prosesi (AHP) ile bir
calisma yapimistir. Eczacilara damsilarak, ilaglarin temin edilebilme durumlar
arastirilmis ve literatiiviin taranmast ile birlikte hastalarin talepleri sentezlenerek
bes kriter olusturulmustur. Kriterler; eczanenin ilag iicretini édeyebilecek biit¢eye
sahip olmasi, eczane ¢alisanlarimin ve eczane sahiplerinin hasta raporunun
yenilenemeyecegi endisesi ile ilaci getirtmemesi, eczane ¢alisanlarimin tecriibeli
olmasi, zor temin edilen ilaclarin eczane stokunda bulunmamasi, hastane
calisanlarimin yanliy rapor yazmasi olarak belirlenmistir. Bu kriterlere, bulanik
AHP teknigi uygulanarak kriterlerin agirliklar: belirlenmigtir. Sonug¢ olarak;
eczanenin ilag ticretini ddeyebilecek biitceye sahip olmast kriteri 0,37 ile ilk sirada
onemli bulunmugstur. Genel olarak bakildiginda, hastalarin yiiksek biitceli
eczanelerden ila¢ alabilmesi durumu magduriyeti bir nebze de olsa onleyebilecek ve
hastalarmn ilaglar: temin edebilmesi kolaylasabilecektir.

Anahtar Kelimeler: Cok kriterli karar verme teknikleri, Bulamk AHP,
Agriliklandirma, Karar verme yontemleri

Giris

Gilinliimiiz sartlarinda, salginla olan miicadele ile birlikte kronik hastaliklar ve dogustan gelen
hastaliklar1 bulunan kisilerin sagligin1 koruyabilmesi i¢in daha titiz ve hassas davranmalari
gerekmektedir. Bununla birlikte, tedavi olabilmek amaciyla ilaclarin temin edilebilmesi hayati
onem arz etmektedir. Dogustan gelen hastaliklarin, ilaglarmin Omiir boyu kullanilmasi
gerekebilmektedir. Bu durum da ilaglarmin sabit ve siirekli alimmasim gerekmektedir.
Dolayisiyla bu gibi hastaliklarda, ilaglarin temin edilmesinin aksamamasi ve siirekliligi
acisindan sabit bir eczaneye ihtiya¢ duyulabilmektedir.

fla¢ kithgna, hammadde edinmedeki zorluklara, iiretim sorunlar1 ve tedarik zincirindeki
sorunlar olmak {izere birgok faktdr neden olmaktadir (Stein, 2011). Giivenli ve etkili tedavilerin
alternatif tedavilerle yer degistirmesine neden olarak hasta bakimini olumsuz etkilemektedir.
Ilag kithigr ayni zamanda saghk hizmeti saglayicisina ve saglik kurulusu finansmanina ve
personeline 6nemli dlciide yiik getirmektedir. Ilag kitligini etkin bir sekilde ele almak icin bilgi
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toplama, karar verme, isbirligi ve zamaninda iletisime gecebilmek i¢in yOnetim stratejisi
olusturulmasi gerekmektedir (Stein, 2011; Fox vd, 2009).

Literatlir incelendiginde, saglik sektoriinde ¢ok kriterli karar verme metotlariin siklikla
kullanildig1 goriilmektedir.

Mokrini ve digerleri (2018), ¢alismalarinda ilag tedarikinin ¢ok kriterli dagitim agin1 yeniden
tasarlayan bir ¢calisma yapmistir. Demirci ve Arikan (2021), Covid-19 doneminde ilag deposu
yeri se¢imi c¢alismasi ile ilag¢ tedarikinde segilebilecek en uygun ilag deposunu se¢gmeye
caligmugtir.

Roldan ve digerleri (2018), bir hastane eczanesi ve tedavi komitesi ortaminda yeni ilaglar
degerlendirmek i¢in Cok Kriterli Karar Analizi ¢ergevesi gelistirmeyi amacglamistir. Caligmada
sekiz nicel kriter belirlenmistir. Kritrler; "hastaligin siddeti", "karsilanmamis ihtiyaglar",
"karsilagtirmali etkinlik/etkililik", "karsilastirmali glivenlik/tolere edilebilirlik", "karsilagtirmali
hasta tarafindan bildirilen sonuglar”, "karsilastirmali maliyet sonuglari-maliyet". tedavi”,
“karsilagtirmali maliyet sonuglari-diger tibbi maliyetler” ve “kanitlarm kalitesi”; ve "firsat
maliyetleri ve Kkarsilanabilirlik" olarak belirlenmistir. Calisma sonucunda belirlenen en 6nemli
iic kriter "karsilastirmali giivenlik/tolere edilebilirlik", "hastalik siddeti" ve "karsilastirmali
etkinlik/etkililik" olarak belirlenmistir.

Shweta ve Kumar (2020), ilag endiistrisindeki entegre tedarik zinciri ve her bir stratejik
unsurun organize bir sekilde planlanmasini ve modellenmesini amaglayan bir ¢aligma yapmustir.
Farmasotik tedarik zincirinin etkinligini koordine etmek ve sistemi sorunsuz hale getirmek i¢in
strateji tasarlamistir. Calismada zamani ve maliyeti tiiketen konular1 siralamak igin bulanik
analitik hiyerarsi siire¢ metodolojisi uygulanmistir.

Srivastava ve digerleri (2021), caligmalarinda metastatik kolorektal kanser tedavisinde
kullanilan bes ilag i¢in se¢im kriterlerini ve agirliklarint incelemistir. Cok kriterli karar verme
yontemlerinden AHP ve bulanik AHP teknikleri ile ilaglarin karsilagtirmali degerlendirmesi
yapilmigtir. Tiim alternatif ilaglarin siralama puanlari incelenmis ve hem AHP hem de Bulanik
AHP i¢in karar vermedeki belirsizligin etkileri irdelenmistir.

Anvari ve Reihani (2020), calismalarinda veri analizini, fayda, firsat, maliyet, risk yapist ve
bulanik ¢ok kriterli karar verme yontemlerini kullanarak, tanimlayici ve analitik olmak tlizere
iki boliimde gerceklestirmistir. Ayn1 zamanda c¢alismalarinda anket yontemini kullanmistir.
Tedarik¢i kriterleri belirlenip agirliklandirilarak, belirlenen kriterlere gore tedarikgilerin
siralamasi yapilmistir.

Bu calismada ise diger ¢calismalardan farkli olarak, yiiksek maliyetli ve raporlu ilaglarin hasta
tarafindan temin edilebilmesini kolaylastirmay1 amacglayan bir 6neri sunulmustur. Bu durum da
dogru eczaneyi secebilmek ile miimkiin olabilmektedir. Bu calismada eczaneler arastirilarak,
eczacilar ile konusularak ilaclarin temin edilmesi ve hastalara ulastirilmasi esnasinda onemli
olan kriterler, literatiiriin taranmasi ile birlikte hastalarin talepleri sentezlenerek belirlenmistir.

Gelisme

Bu bolimde ¢alisma ile ilgili aragtirmalar analiz edilmis ve uygulanan metota ait adimlar
verilmistir.
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Caligmada tercih edilen agirlik belirleme yontemi bulanik AHP’dir. Chang’in bulamk
AHP’deki kapsam analizi, her bir kriterin olasilik derecesine bagli olarak caligir. Anket
formundaki cevaplara gore, dilsel degiskenler icin karsilik gelen iiggen bulanik degerler
yerlestirilir (Saaty, 1960) (Tablo 1) ve hiyerarsi iizerinde belirli bir seviye i¢in ikili karsilagtirma
matrisi olusturularak agirliklar hesaplanir. Siireci uygulamak i¢in, Chang’in (1992) kapsam
analizi yontemine gore, her bir kriter alinarak, her kriter icin (Wg;) 6l¢li analizi sirasiyla
gergeklestirilir (Wind, 1980 ; Lai, 1994; Buckley, 1985; Zadeh, 1965).

Tablo 1. Saaty’nin 1-9 arasi dilsel degerlerine karsilik gelen bulanik sayilar (Saaty,1989)

Dilsel Terimler Uggen bulanik sayilar Onem Derecesi
Esit 1 (1,1,2)
Zayif 3 (213,1,312)
Oldukga giiclii 5 (3/2,2,5/2)
Cok giiclii 7 (5/2,3,7/2)
Cok cok giiclii (kesin) 9 (712,4,9/2)

1. Adum: i. Degere karsilik gelen bulanik sentetik mertebe degeri denklem (2) ile hesaplanir.
m ; n m i 17
Si = j:1A@ [ i=1 ZjZIAgi] @)

Burada, Z}"=1Aéi degerini elde etmek i¢in j=1,2,...,m tane mertebe analiz degerinin

toplanmasi denklem (3)’de verilmistir.

My AL = (ST T my, ST ) 3)

L, alt limitin degeri; m, en kullanilabilir deger ve u ise iist limit degeridir. Denklem (5)’deki
. 1—1 .
[Z?=1271=1Aéi] degeri elde etmek igin, A;i (j=12,..,m) degerleri, denklem (4)

kullanilarak bulanik toplam ile bulunur.
Yisq 271:1Aéi = (Z;n:1 b, 271:1 mj, 271:1 uj ) 4)

Daha sonra denklem (4) vektoriiniin tersi hesaplanarak denklem (5) elde edilir.
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. q—1
n m j _ 1 1 1
[Zi:lzj:l Agl] - (Z?:lui ’En n ) (5)

=) -
fmymi Y, U

2. Adim: My= (L,, M,, U,) = M= (L1, My, U;) olasilik degeri;

V(Az = A;) = supysy [minpa, (%), |1a, 0))] (6)
Ifmz >m |, 1
ll > U, ) 0
V(ds = Ay) = hgt (A3 0 43 )= pig, (d) = QI %
oy (11 —up)
k degllse, (my—uy)—(mq-1y)

Denklem (7)’de yer alan d degeri, ve tiggen bulanik sayilarinin (M;, M) kesisim noktasinin
ordinatidir. M; ve M, yi karsilagtirabilmek igin, V(4; = A;) ve V(A, = A;) degerlerinin
bilinmesi gereklidir.

3. Adum: Bir konveks saymin k tane konvenks sayidan M; i={ 1,2,..k} olup olmadigina da
bakalir.

4. Adim: Agirliklar denklem (9)’daki gibi normalize edilir ve hiyerarsik siraya gore
siralanabilir.

W = (d(4,),d(4,) ...,d(4,))T i={1,2,.n} €)]
Tartisma

Yapilan degerlendirmeler ve analizler sonucunda 6nce probleme ait kriterler belirlenmistir.
Eczacilara danisilarak, ilaclarin temin edilebilme durumlari arastirilmis ve literatiiriin taranmasi
ile birlikte hastalarin talepleri sentezlenerek bes kriter olusturulmustur. Bu kriterler;

1. Kriter: Eczanenin ilag Gicretini 6deyebilecek biitceye sahip olmasi (K;),

2. Kriter: Eczane calisanlarinin ve eczane sahiplerinin hasta raporunun yenilenemeyecegi
endisesi ile ilac1 getirtmemesi (K3),

3. Kiriter: Eczane ¢alisanlarinin tecriibeli olmasi (Ks3),
4. Kriter: Zor temin edilen ilaglarin eczane stokunda bulunmamasi (K,),
5. Kriter: Hastane ¢alisanlarinin yanlig rapor yazmasi (Ks)

olarak belirlenmistir.
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Eczanenin ilag licretini
Odeyebilecek biitgeye sahip
olmasi (K;)

( Eczane galisanlarmin ve )
eczane sahiplerinin hasta
raporunun
yenilenemeyecegi endisesi
L ile ilac1 getirtmemesi (K,) )

Yiksek Maliyetli ve

Raporlu Ilaglarm
Zamaninda Temin Eczane c¢aliganlarinin

Edilebilmesi tecriibeli olmasi (Ky) Alternatif Eczane
. ) Secimi

Zor temin edilen ilaglarin
eczane stokunda
bulunmamasi (K,)

|

7

Hastane calisanlarinin yanlis
rapor yazmasi olarak
belirlenmistir (Ks)

\L

Sekil 1. Problemin Hiyerarsik Yapist

Probleme ait kurulan hiyerarsik yap1 ve probleme ait kriterler Sekil 1°de gosterilmistir. Bu
kriterlere, bulamk AHP teknigi uygulanarak kriterlerin agirliklar1 belirlenmistir. ikili
kargilagtirma matrisini olusturmak i¢in anketlerden elde edilen degerlerin geometrik
ortalamalar1 alinmistir. Her bir kriterin ayri ayr1 geometrik ortalamasi ile bir diger kriterin
geometrik ortalamasi oranlanarak hiicreler elde edilmistir (Tablo 2). Tabloda karsilagtirma
matrisinin tutarlilik degerini 6lgmek ve kriter agirliklarimi bulabilmek amaciyla, sirasiyla
gerceklestirilen islemlerden siitun toplamlar1 yer almaktadir.

Tablo 2. Ana kriterler i¢in ikili karsilastirma matrisi

K. K, Ks Ka Ks
K. 1,1,1) (1, 1,1) | (27,143, 2/5) | (219, 14, 2I7) | (2/5, 112, 2I3)
K 1,1,1) (1, 1,1) | (2/7,1/3,2/5) | (219, 1/4, 217) | (2/3, 1, 3/2)
Ka (12,3, 712) | (512, 3, 712) 1,1,1) (2/3,1,32) | (3/2,2,5/2)
Ka (712,4,912) | (7/2,4,912) | (213, 1, 312) @, 1,1) | (52,372
Ks 1,1,1) (1,1,1) | (27,13, 2/5) | (29, 114, 2i7) | (1,1,1)

Cheng'in metodolojisinin prosediirleri Tablo 2'ye uyguladiktan sonra, ana kriterlerin her biri
icin asagidaki bulanik sentetik kapsam degerleri (S) gore hesaplanmustir.

Ska = (7.50, 9.50, 11.50) ® (1/39.66, 1/26.25,1/32.17) = (0.19,0.30,0.44)
S  =(6.83,8.40, 10.00) ® (1/39.66, 1/26.25,1/32.17) = (0.17,0.26,0.38)
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Sws = (5.23, 6.40, 8.17) ® (1/39.66, 1/26.25,1/32.17) = (0.13,0.19,0.31)
Swa = (4.23,5.07, 6.67) ® (1/39.66, 1/26.25,1/32.17) = (0.11,0.16,0.25)
Sks = (2.46, 2.80, 3.32) ® (1/39.66, 1/26.25,1/32.17) = (0.06,0.08,0.13)

Onceden hesaplanmis bulanik sentetik kapsam degerlerine 3.Adim uygulanarak V(S>S;)
degerleri elde edilmistir.

Table 3. Ana kriterler icin olasilik derecesi bulanik say1 degerlendirmesi

V(S>S) Ki K, Ks Ky Ks
Ky - 1,00 1,00 1,00 1,00
K, 0,84 - 1,00 1,00 1,00
Ks 0,55 0,60 - 1,00 1,00
Ks 0,32 0,45 0,74 - 1,00
Ks 0,00 0,31 0,00 0,27 -

Elde edilen sentetik degerler Tablo 3'deki gibi elde edilerek her bir kriter i¢in agirliklar (Wg)

hesaplanmlstlrd(A):mmv(si Zsk)(.?. Adim). Wg hesaplanirken satirlarin - minimum
degerleri kullanilmigtir. Daha sonra Wg degerleri 0 ile 1 arasinda normalize edilerek
kullanilacak agirliklar elde edilmistir.

Wg = (1,00 0,84 0,55 0,32 0,00)
Normalize Edilmis Wg= (0,37 0,30 0,20 0,11 0,02)

Uygulanan tiim adimlarin sonucunda tutarlilik degerleri de Olgiilerek sonuglar
karsilagtirilmistir;

Ki:Eczanenin ilag ticretini édeyebilecek biit¢eye sahip olmasi kriteri 0,37 ile ilk sirada
onemli bulunmustur. K,. Eczane c¢alisanlarinin ve eczane sahiplerinin hasta raporunun
yenilenemeyecegi endisesi ile ilaci getirtmemesi kriteri 0,30 ile ikinci 6nemli kriter olarak
bulunmustur. K3: Eczane ¢alisanlarinin tecriibeli olmasi 0,20 éneme sahipken, K4: Zor temin
edilen ilaglarin eczane stokunda bulunmamasi 0,11, Ks: Hastane calisanlarinin yanlis rapor
yazmast ise 0,02 olarak elde edilmistir. Sonuglara bakildiginda, hastalarin yiiksek biitgeli
eczanelerden ila¢ alabilmesi durumu magduriyeti bir nebze de olsa dnleyebilecek ve hastalarin
ilaglar1 temin edebilmesi kolaylasabilecektir. Yapilan bu ¢alisma neticesinde bulunanlara ek
olarak saglik sektdriinde ve bu problemin ¢oziimiinde farkli kantitatif yontemler kullanarak
oneriler sunulabilir.
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Markov Zincirlerinin Entegre Edilebilir Yapisin1 Ortaya Cikaran Bir
Calisma Ornegi
Kiibra Tiimay Ates

Cukurova Universitesi Endiistri Miihendisligi,
ktumay@cu.edu.tr

Ozet: Stokastik siirecler icin kullanilan Markov zinciri literatiir taramasi ve
Endiistri  Miihendisligindeki  kullamim alanlarina bakildiginda ¢ok  ¢esitli
calismalara rastlayabiliriz. Bu sebepten dolayr bu calisma i¢in amag¢ Endiistri
Miihendisligi alaminda yapilmis olan ¢alismalart arastirip Markov Zinciri ile
gelecekteki ¢alismalar icin neler yapilabilecegi ile ilgili oneriler sunmakitir.
Calismann ilk kismi olan literatiir taramast yapilmis ve stokastik siiregler igin
kullanilan Markov Zinciri ile ilgili yapilan ¢alismalar bir araya toplanmistir.
Ikinci  kisimda Markov  Zinciri  teorisi agiklanmistir.  Ugiincii  kisimda  ise
yapilabilecek ve katma degeri olabilecek ¢alismalara éneriler sunulmustur.

Anahtar Kelimeler: Markov Zinciri, Stokastik Siirecler, Tahmin Metotlar

1. Giris

Markov zinciri, gelecekteki herhangi bir olayin kosullu olasiligimin yalnizca mevcut duruma
baglt oldugu ve ge¢mis durumlardan bagimsiz oldugu ayrik zamanli stokastik bir siirectir
(Winston 1994). Markov Zinciri Monte Carlo (MZMC) yontemleri, istatistik ve diger alanlarda
ortaya cikan yiliksek boyutlu integralleri tahmin etmek icin popiiler bir algoritma simifini
olusturur (Liu, 2008; Robert ve Casella, 2004). Markov Zinciri Monte Carlo (MZMC)
yontemleri, olasilik dagilim fonksiyonlarinin veya olasilik yogunluk fonksiyonlarinin (ODF)
orneklenmesine yonelik yontemlerdir. Bu ODFler, ayri bir uzayda olasilik kiitle fonksiyonlari
veya siirekli bir uzayda olasilik yogunluklari olabilir, MZMC ydntemleri, 6rneklemenin devam
etmesi i¢in uygun sekilde normallestirilmis ODF'nin tam analitik agiklamasina sahip olmasini
gerektirmez; sadece ODF oranlari1 konum c¢iftlerinde hesaplayabilmeyi gerektirirler. Bu,
MZMC yo6ntemlerini olasiliksal ¢ikarimlarda sonsal ODFleri 6rneklemek i¢in ideal kilar (Baik
vd, 2006). Markov zincirine bir 6rnek olarak havanin bugiin yagmurlu olmasinin diine bagh
olmamasidir. Bu durum i¢in durum uzay:1 bir gosterim istiinde bir grup koseler halindedir.
Gegisler ise cari koseden herhangi bir komsu kdseye gitmeyi kapsamaktadir. Cari koseden
herhangi bir komsu koseye gitme olasiligi hep ayni olup birbirine esittir (Markov,1906).

Stokastik siire¢ler icin kullanilan Markov zinciri literatiir taramasi ve Endiistri
Miihendisligindeki kullanim alanlarina bakildiginda ¢ok cesitli ¢alismalara rastlayabiliriz. Bu
sebepten dolay1 bu ¢alisma i¢in ama¢ Endiistri Miihendisligi alaninda yapilmis olan ¢aligmalari
aragtirlpp Markov Zinciri ile gelecekteki galigmalar igin neler yapilabilecegi ile ilgili oneriler
sunmaktir.

Caligmanin ilk kismi olan literatiir taramasi yapilmis ve stokastik siiregler i¢in kullanilan
Markov Zinciri ile ilgili yapilan calismalar bir araya toplanmstir. ikinci kistmda Markov Zinciri
teorisi agiklanmistir. Uciincii kisimda ise yapilabilecek ve katma degeri olabilecek galismalara
Oneriler sunulmustur.
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2. Literatiir Taramasi

Son zamanlarda yapilan ¢aligmalara bakildiginda Markov Zinciri yonteminin ¢ok sayida
farkl1 alan i¢in ¢6ziim yontemi oldugunu sdyleyebiliriz.

Cep telefonu operatdr tercihlerinin belirlenmesi i¢cin Markov Zinciri analizi kullanilmis olup
yasayan insan topluluklarimin hangi operatorleri sectigi ve daha sonraki zamanlar i¢in hangi
operatorii segecegi ile ilgili tahmin yapilmistir (Kiral, 2018). Para piyasalari ile iligkili olarak
Markov Zinciri ile ilgili yapilan bir diger ¢alisma ise hisse senedi fiyatlarinin giinliik degisim
oranlarinin tahminlenmesi ve uzun dénemde getiri durumunu belirleme ¢alismasidir (Ozdemir
ve Demireli, 2014). Bir diger calisma ise endiistriyel sektorlerde istenmeyen durumlarin
Onlenmesi i¢in alinmasi gereken kararlara yoneliktir. Caligmada endiistriyel siire¢ kontrolii;
yani, On isleme verilerin agiklamasi, agiklayic1 degiskenlerin tespiti, tahmin sirasinin
belirlenmesi ile ilgili bir model, tahmin modelinin uygulanmas1 ve tahmin edilenin iiretilmesi ve
onaylanmasi ¢aligmasi yapilmistir (Afzal ve Al-Dabbagh, 2017).

Baska bir ¢alismada kullanilan Markov Zinciri yontemi karmasik endiistriyel sektorlerin
kiiresellesme degerlerini 6lgmek i¢in kullanilmistir. Girdi-¢ikti ag modeli olusturularak
tahminleme yapilmistir (Xing, Guan, ve Wu, 2018). Bir bagka calismada aga baglh kontrol i¢in
ornekleme hizi kontroliiyle birlikte kayan mod kontrolii arastirilmistir. Aglarda bilinmeyen, agir
paket bozuklugunu dizginlemek icin dérnekleme oranini kontrol etmek ve stabilize etmek kayan
mod teknikleriyle degisken parametrelere sahip Markovian atlama sistemi kullamlmistir. Ilk
olarak, bir argiiman 6rnekleme orani ve bir bitki durumu ile sistem kurulmustur. Daha sonra,
Aga baglh kontrol sistemi Markov zinciri olasilik tahmini ve bu olasiligin istatistiksel analizi
Markovian olarak modellenmistir. Son olarak, etkililik ve faydalar1 gostermek icin deneyler
yapilmistir (Lian, Zhang, ve Li, 2018).Diger bir aragtirmanin amaci, altin fiyatlarinin bulanik
Markov zincir modelini kullanarak fiyatlarin kapanig getirilerinin olasilik gecis matrisini
belirleyip yatirnmcilar igin gelecekte olabilecek fiyat hareketlerini tahmin etmektir (Uzun ve
Kiral, 2017).

Yapilan diger ¢alismada ise Markov zincir modelini kullanarak endiistriyel boru hatlarinin
verilerini rasgele iiretmek amacglanmigtir. Bu makale, endiistriyel boru hatlarinin yapisini
incelemekte ve rastgele olarak boru hatlar1 veri yapisi olusturmak igin bir Markov zincir modeli
onermektedir. Markov zincir modelinin performansi, {i¢ asamali bir dogrulama siireci ile gergek
boru hatlarina karsi test edilmistir (Mubarak, Bouferguene, ve Mohamed, 2018).

Bagka bir ¢alismada Markov zincir modellemesi kullanilarak hasta kondisyonu ile hastane
yatak sayilarmin optimizasyonu yapilmistir. Bu ¢alismada, hastaneye halihazirda mevcut olan
yataklar1 yeniden dagitarak, hastane yataklarma yeterli yatak temin etme problemini ¢ozmek
icin matematiksel bir model sunulmustur (Andersen, Nielsen, ve Reinhardt, 2017). Diger bir
caligmada kalite fonksiyon dagitimini, analitik ag siirecini ve Markov zincirini birlestiren
miisteri bazli tedarikgi se¢im siireci ¢aligmasi ortaya koyulmustur. Bu ¢alisma, en iyi tedarik¢iyi
se¢mek i¢in yenilik¢i miisteri tabanli bir yaklagim sunmaktadir (Asadabadi, 2017).

Diger calismada sube verimliliginin kiiresel bankacilik kurumunun etkin performansina
onemli bir katki sagladig1 varsayimi altinda sube nakit varliklar1 hakkinda bilgi edinmek igin
Markov zinciri ile yeni bir metodoloji saglamaktadir. Optimal nakit birikimini saglayan
kosullar, nakit varliklar1 vardiyalarinin daha iyi tahmin edilmesine ve Ergodik Teori ile sube
nakit igletmelerinin istikrarli durumlarinin incelenmesine yardimci olmak amaglanmistir

78
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) Iﬂ&@

(Cabello, 2017). Bir bagka ¢aligmada giivenilirlik kestirimi, alt kiime simiilasyonu ve hareketli
pargacik algoritmasi i¢in iki Markov zinciri Monte Carlo simiilasyon yontemi karsilastirilmigtir.
Bu amagla, hem diisiik boyutlu hem de yiiksek boyutlu test vakalar1 karsilastirilmistir (Proppe,
2017).

Baska bir calismada Cin'deki enerji arz ve talep agiginin gesitli enerji aciklarim1 dikkate
alarak Markov zinciri yontemiyle galigmasi yapilmistir (Wei ve Yanfeng, 2017).

Bir bagka c¢alisma ise Markov zinciri yontemi baz alinarak hem O6l¢iim hem de aktiiator
(kaldirag) taraflarinda genel veri kaybi altinda lineer sistemler igin iteratif 6grenme kontroliiniin
yakmsak analizine katkida bulunmaktadir (Wei ve Yanfeng, 2017).

Diger ¢alismada genellestirilmis bir Markov zinciri yaklagimini kullanarak gezi seyahat
stiresi dagilimi tahminini yapmislardir. Bu ¢aligmada, gezi seyahat siirelerinin baglanti seyahat
stiresi dagilimlarindan olasilik dagilimini tahmin etmek igin genellestirilmis bir Markov zinciri
yaklasimi onerilmis, zaman ve mekandaki korelasyonlar dikkate alinmistir (Ma, Koutsopoulos,
Ferreira ve Mesbah, 2017).

Bir diger ¢alismada sonlu Markov zincirlerinde riske duyarl ortalama maliyete indirgenmis
ve yaklagimlar gelistirilmig(Cavazos-Cadena ve Cruz-Suarez, 2017).

Baska bir ¢alismada ise homojen olmayan Markov zincirleri kullanarak barajlardaki su
tagkin1 kontrolii i¢in bir uygulama yapilmisg, biiyiik bir barajin optimal kontroliinii saglamak
amaciyla bir calisma ortaya konmustur (Mclnnes ve Miller, 2017).

3. Metot

Markov teknigi, stokastik siirecleri degerlendirmek i¢in kullanilan olasilikli bir yontemdir.
Siire¢ rassal degerlerden olusuyorsa, bilinen mevcut duruma bagli ve dnceki durumlardan

bagimsiz bir sekilde hesaplanabiliyorsa bu model Markov 6zelligine sahiptir denilebilir (Ross,
2014).

Markov Teknigi stokastik bir siireci ele alir. {X,, n=0, 1, 2, ...} sonlu veya sayilabilir olas1
degerler olarak ifade edilir. Her n > 0 ve her i ve j € S i¢in S sayilabilir kiimesi iizerinde

P{Xn+1=J X0 =10, X1 =ind, ., Xy =01, Xo = ig} =P 1)
kosuluna uyan

X={X,:n>0} )

stokastik siirecine Markov zinciri denir. pj;, Markov zincirinin i durumundan j durumuna

gecis olasiliginm1 gosterir. Bir onceki duruma bagli kosullu olasiliklar yardimi ile hesaplama
yapilir.

Bu olasiliklar her 1, j € S i¢in Xpjj =1 kosulunu saglar ve P=[pj;] zincirin ge¢is matrisini
olusturur. Denklemdeki "P" matrisine gore Gegis olasilik matrisini formiile edebiliriz (Farg ve
Khalil, 2014) (Grimshaw ve Alexander, 2011).

P11 - Pln
P = : . :

Pnl - Pnn

79
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) Iﬂ&@

Herhangi bir n zamaninda mevcut X, durumu biliniyor iken bir sonraki X,.; durumu
Xoy--s X1 geemis durumlardan kosullu olarak bagimsizdir. Gegis olasilik matrisi formiiliinii
ifade eden denklem

pij=nij/2nij (3)

dir. Gegis olasiliklar1 zamana bagiml degildir ve bir gecis siiresinden sonra sabit bir degere
yakinlagma egilimi gosterir. Bu degerler duraganlik zaman ile ilgili bilgi verir. A durumunun
satir toplam1 XA, ve biitiin gecislerin frekans toplami Xnjj olmak iizere baslangig¢ olasilik matrisi

Qn = [ZpA /Znjj, Z,0; /Znjj;, Z,U; /Zn;] 4)
formiiliiyle hesaplanir.
n=0,1,2,3,... olmak lizere bir sonraki donemin olasilik dagilim matrisi
Qn1=QnP ()
formiilii ile hesaplanir.

Gelecekteki tahmin ve duraganlastigi dénemler igin; n arttikca Qy.; duraganlik matrisi Q ya
yaklagir

limQ,..,:=Q (6)
seklinde formiilize edilir. Ayni zamanda Markov zincirleri (Markov,1906; Markov,1971);

e Indirgenebilir

e Donemsellik 6zelligine sahiptir

e Tekrarlanabilir

e FErgodiktir (Tiim durumlar arasinda ge¢is yapabilir)
4. Tartisma ve Oneriler

Markov Zinciri yontemi ile ilgili yapilan genis tarama sonrasinda Markov Zincirinin
tahminleme yapmasinin yani sira bazi durumlarda karar verme siirecine de yardimci oldugu
sOylenebilir. Matematiksel 6zelliklerinin elverigli olmasi sebebiyle; Markov zincirinden
tiiretilen Markov Karar Siireci (Howard,2020) gibi, ayrik zamanl stokastik bir kontrol siireci ile
de optimizasyon siireglerinde ve karar verenin kontroliinde olan durumlarda karar
vermeyi matematiksel olarak inceleyerek problem ¢6zmede yardimei olabilmektedir.

Markov Zincirlerine bakildiginda kavramsal olarak sezgisel bir yapiya sahiptir. Bu nedenle
herhangi bir matematiksel ve istatistiksel bilgi olmadan erisilebilirler. Ayni1 zamanda bu siirecin
en onemli 6zelligi bilgileri hafizasinda tutmamasi ve gegmisteki edinilen bilgilerden bagimsiz bir
¢ikt1 liretebilmesidir.

Markov zincirleri genis bir sekilde ele alinacak olunursa; bu yontem finansal alanda,
endiistriyel ve sanayi alaninda, zootekni alanlarinda, zirai alanlarda, savunma alanlarinda,
elektronik sistemlerde, akilli robotik sistemlerde, savunma sanayiinde, bilgi ve enformasyon
sistemlerinde efektif olarak kullanilabilir. Literatiir taramalar1 neticesinde;

Markov zincirinin belirli bir sistemdeki zaman siiresince i¢inde bulunan farkli durumlan da
inceleyebilme yonii 6n plana cikabilir. Tirkiye’deki etkin savunma sanayii alaninda veya
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tarimsal gelisim enformasyonlarini belirlemede ve tahmin etme yoniinde kullanilmast bir ¢ok
problemin diizeltilmesi ve mevcut aksakliklarin giderilmesi agisindan etkili bir yontem olabilir.
Gelecek caligmalar i¢in Markov Zinciri yonteminin kendine 6zgii 6zellikleri kullanilarak
sektorel agikliklar belirlenerek sonuglar tahmin edilebilir.
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Summary: Hearing loss (HL) refers to mild (26-40 decibel) to profound (equal or
more than 90 decibel) loss of hearing in the better ear of an individual. Hearing
impairment (HI) is a generic term popularly used to cover the entire range of HL.
Globally, HI is the 4th leading cause of disability. In 2018, the estimated number
of people living with disabling HL was over 466 million worldwide, which is about
6.1% of the world population. Among these people about 34 million are children.
South Asia, Asia Pacific and Sub-Saharan Africa are regions with the highest
prevalence of HI. Children coming from countries with lower literacy and per
capita income are more likely to suffer from HI. Unless necessary actions are
taken, the number of people living with profound Hl is estimated to be 630 million
by 2030 and subsequently 900 million by 2050. There have been some applications
and games created in the past, to help individuals with HI in different areas of
their lives. Some such games designed to facilitate HI children’s speech and
hearing therapies are: TheToy, DiDuDa, Into The Forest, Talking to Teo etc. This
study discusses the design of a therapeutic musical video game created for HI
children. The main aim of this study is to design an affordable musical video game
application for HI children and their mentors and upon completion, collect user
feedback. The games previously designed for HI children’s therapy are more direct
in their approaches, meaning, they generally target one area e.g. pronunciation,
auditory attention or vocabulary and design the game to improve that specific area
by training the users. Whereas in this game, our approach is founded on
constructivism and indirect learning, where exercising some areas of music has the
potential of improving some areas of language in HI children.

Keywords: hearing impairment, hearing impaired children, android game for HI,
musical game, game language development.

Introduction

INS&

Musical Android Game Design for Hearing Impaired Children

Hearing loss (HL) refers to mild (26-40 dB ) to profound (equal to or greater than 90 dB )
loss of hearing in the better hearing ear of an individual [1]. Hearing impairment (HI) is a
generic term popularly used to cover the entire range of hearing loss [2]. Hearing loss affects
millions of people around the world and is estimated to be the fourth leading cause of disability
around the world [3]. The most recent estimation presented in the year 2018, by WHO claims
the number of people with disabling hearing loss to be over 466 million worldwide, which is
close to 6.1% of the world’s population. 93% among these people are adults and 7% (34
million) are children [4]. As seen in (figure 1. And 2.), Children from countries with low per
capita income and literacy rate suffer more from disabling hearing loss compared to children

from high-income regions of the world.
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Figure 2. Correlation of per capita income and prevalence of DHL among children (1 to 14-
year-old) in the year 2018 [3].
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Figure 3. Relation between average parent's literacy rate (in percentage) and prevalence of
DHL among children [4].

Also, statistically, South Asia, Asia Pacific and Sub-Saharan African regions, have a high
prevalence of disabling hearing loss, almost four times higher than the high-income regions and
also has the steepest growth curves till 2050 (figure 3.) [3].
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Figure 4. Global regional trend of the number of people with DHL from 2008 to 2050 [3].
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On top of that, unless necessary actions are taken, there will be 630 million people living
with Disabling Hearing Loss (DHL) by the year 2030; that number is expected to grow over 900
million by the year 2050 [3]. According to WHO, the estimated annual cost of unaddressed
hearing loss exceeds 750 billion dollars globally [3].

Children with hearing impairment (HI) face many challenges in their academic and social
lives. Most of the times hearing impairment in children are not diagnosed in the neonatal phase.
This is why, it is very common that children grow a few years until their parents start noticing
their hearing problem. Since a child’s language development starts very early, the window of
opportunity is often missed in late diagnosis and treatment. Hence despite getting aid or
cochlear implants later on, HI children often suffer academically and are often outperformed by
their hearing peers. The area in which HI children suffer the most is language development are:
slower vocabulary development [5], lower working memory [6], difficulty in pronunciation of
words, keeping up with fast speech, difficulty to concentrate, memorizing words and retrieving
it quickly, Spelling [7], Lower pragmatic (verbal) skills [8] etc. As a result, in general, children,
youth and older adults with HL show lower quality of life in different areas [9][10][11].

To mitigate the educational, especially lingual gap of HI children, several initiatives have
been taken. One such initiative is to make the language learning process fun and easier using
serious video games. There have been quite a few video games that were made for children with
speech and hearing disabilities, such as TheToy, DiDuDa, Into the Forest [7], Talking to Teo
[12] etc. These games take different design approaches while trying to create a support tool for
HI children. In this study, we design a musical game with the same goal in mind.

Studies show that musical training improves various aspects of lingual abilities of HI
children [13]. For speech and hearing therapy, music training is a particularly appealing
candidate, since it promotes highly relevant cognitive skills, namely temporal prediction,
hierarchical processing and auditory-motor interactions. This is why music training is
continually becoming more common in the rehabilitation of HI individuals, especially for
children. According to Patel, the reason for this is seemingly, shared sensory/cognitive
processing mechanisms, as well as the fact that, compared to speech, music requires higher
performance from these cognitive mechanisms. This is particularly true in cases of pitch and
temporal processing as well as auditory scene analysis. Since making music requires a highly
precise level of temporal synchronization, the ability to segregate the sounds of similar
instruments etc., from a musician, it might be a good way to train those faculties of a Hl
individual as well [14].

The purpose of this study is to describe the development method of an Android musical
game for HI children which will contribute in their lingual development. Upon developing the
game, it has been given to a few HI children and their parents for testing. Their feedback about
the game has been collected and analyzed.

Development

The learning approach used in the proposed game is based on “constructivism” instead of
“instructivism” to promote learning of HI children. Constructivism theory talks about
autonomous cognitive growth and learning as opposed to instructivism, where students learn via
the instruction of their teacher. Recently constructivism theory has gained popularity. A
foundational premise of this theory is that children actively construct their own knowledge
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rather than simply absorbing ideas imparted to them by teachers. Constructive education can
help improve child literacy in multiple ways, one of which is by using educational video games.
Moreover, many studies have examined the use of mobile technology for formal and informal
literacy, language learning, numeracy and math skill development. For schools that have limited
educational resources and where traditional learning does not work, as well as for under-
performing students; mobile learning devices can be quite effective [15]. To this end, instead of
targeting a specific area e.g. spelling or pronunciation, in this game, some musical exercises
have been designed that have been shown to improve specific areas of language in HI children.

Available literature show improvement in language skills of HI children after 6 to 18 months
of musical training [13]. Musical training have shown to improve certain areas in HI
individuals, such as perception of pitch, prosody, duration, timbre, temporal prediction, speech
in noise and working memory [14]. While designing the game another fact has been kept in
mind that, HI children show difficulty processing multiple choice questions compared to normal
hearing children [16]. General guidelines for serious game design [17] and success factors [18]
have been kept in mind while planning the game. Thus, based on the studies on musical training
and hearing impairment, some music lessons have been designed specifically for HI children.
The general entity-relationship and data flow diagram (figure 4.) and entity-relationship diagram
(figure 5.) are given below.

L)

e ]
2

Primary User
The

Game

b T

Figure 5. General entity-relationship and data flow diagram

As seen in (figure 4.) there are 2 types of users:

1. Primary user (HI children) and
2. Secondary user (the parent/therapist/teacher/mentor of primary user)

The child is the primary user, who plays the game. The secondary user does not play the
game but uses the game to give feedback on the progress of the child, which is then saved in the
memory of the Android device. Primary user can be one or a small group. The recommended
group size for one device is less than 4 [19].

A more detailed entity-relationship diagram is given in (figure 5.) which shows the levels of
the game. The game has 4 steps: Speech in Noise Exercise, Singing, Musical Memory Training,
Learning Chords. Each step has levels with increasing difficulties. There is a scoring system as
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well. Parental Panel is a questionnaire designed for secondary users, so that they can give
feedback about the progress of the children. Parental Panel is independent entity from the rest of

the game.

The Game

Start Game

Parental Panel

Exit

b

¥

Start Game

Singing Trainin

Speech In Moise Exercise

g

Musical Memary training

Learning Chords

Figure 6. Entity-relationship diagram of the steps, levels, scoring system.

rSpeech in Noise Exercise )

Level 1: Difficulty Easy
Lewvel 2: Difficulty Medium

Lewvel 3: Difficulty Hard

Singing

Level 1: Difficulty Easy
Level 2: Difficulty Medium

Level 3: Difficulty Hard

(, . L )
Musical Memory Training

Level 1: Difficulty Easy
Lewvel 2: Difficulty Medium

Lewel 3: Difficulty Hard

................................

independent of any steps of the game.
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For this game, we used a framework called lonic. lonic is a cross platform app development
framework, which can be used to make Android and iOS application at the same time. For this
project, AngularJS has also been used. While making an app on AngularJS the understanding of
the following are important:

- HTML,
- CsS,
- JavaScript.

In the development process, lonic has been installed on a Windows 10 operation system. The
latest version of JDK (Java Development Kit) and Android Studio IDE (Integrated
Development Environment) has also been installed prior to installing lonic, which is the 14th
version of JDK and 4.0 of Android Studio.

In summary the technical details for this development process are as follows:

- Windows 10 OS

- Angular JS

- lonic framework

- JDK 14th version and

- Android Studio (release 4.0)

The game has been named Musicalfly. The game’s user interface is shown in (figure 6.).

Level 1 Score: 0

Musical Memory Training

PLAY AGAIN NEXT SONG

Select the right answer bellow:

Congratulation!

Now we can start our next
session

Fur Elise - Beethoven O
Appassionata - Beethoven @)
Moonlight Sonata - Beethoven O
1] (@] < 11 o <

Figure 7. User interface of Musicalfly
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Feedbacks have been collected from both primary and secondary users of Musicalfly. Two
separate questionnaires were used to gather users’ opinions and ratings. Below are two tables
(table 1. And table 2.) containing the answers given by primary and secondary users of the
game. Primary users are 12 children (6 boys and 6 girls) of ages 5- 12, out of whom 8 use
cochlear implants and 4 use hearing aids. The secondary users are parents of these children (7
fathers, 5 mothers).

Table 1. Primary user feedback

Questions Responses (N) Total
(N)
Very Bad Average | Good Very Mean
Bad (1) 2 3) 4) Good (5) | rating
()

On a scale of 1 to 5, how
would you rate the “Sound
in Noise Exercise” step of 0 0 6 3 3 3.75 12
the game?
On a scale of 1 to 5, how
would you rate the 0 0 1 6 5 4.33 12
“Singing Training” step of
the game?
On a scale of 1 to 5, how
would you rate the
“Musical Memory 0 0 3 5 4 4.08 12
Training” step of the
game?
On a scale of 1 to 5, how
would you rate the 0 0 0 7 5 4.42 12
“Learning Chords” step of
the game?
What is your overall rating
of the game? 0 0 0 9 3 4.25 12
Have you played the Yes No
game? 12

12 0
Would you be interested in Yes No
this type of game in the 12
future? 7 0

As we can see in (table 1.),
100% of children have played the game.

The “Learning Chords” step of the game has received the highest mean rating from the
children 88.4%
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while the “Sound in Noise Exercise” has the lowest mean rating: 75%.
The average mean ratings of the remaining two steps are:

For “Singing Training”: 86.6%

and for “Musical Memory Training”: §1.6 %.

The overall mean rating of the game is 85%, and 100% of the children have shown interest
to play the game in the future.

In the additional comment section, out of 12 participants, 2 complained of some of the music
(specifically from Sound in Noise Exercise) to be too loud; 2 expressed liking the game and the
rest offered some suggestions. Some suggested adding funny or famous music and rhymes,
some asked for songs in different languages. Other suggestions were to improve ‘“Musical
Memory Training” and making “Learning Chords” more fun.

Table 2. Secondary user feedback

Questions Responses (N) Total
(N)
Very Bad Average Good Very Mean
Bad (1) 2 3) 4 Good (5) | rating
()
On a scale of 1 to 5, how
would you rate the 0 0 3 5 4 4.1 12
Parental Panel?
Did you check out the Yes No
game (except the Parental 12
Panel)? 12 0
Do you think this game Yes No
has the potential to be 12
useful to your child? 12 0

As we can see in (table 2.) the (arithmetic) mean rating for the parental panel in percentage
is: 82%

100% of the participants have tried the Parental Panel and
100% thinks the game has potential to be useful to their children.

In response to “what do you think of the ‘Parental Panel’?” overwhelmingly the parents’
responses were positive. Out of 12 parents, 10 praised the inclusion of the panel, and 2 offered
constructive criticism (““... more information can be added” and “... Parental Panel can be more
descriptive”).

In the additional commentary section (question 5) of the survey, 1 parent praised the game, 3
offered no comments, the rest of the suggestions included - advices to add variation in the
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music, color and background; make the Ul more user friendly, improve the sound quality,
adding more features and making the music of the game subtler.

Discussion

Music recently is being used for therapy in many areas. Extensive control-group experiment
done on this topic is still quite lacking. However, currently it is being considered as one of the
promising ways to improve the cognitive functions of HI individuals. With that aim in mind,
Musicalfly has been created. For hearing impaired individuals’ musical therapy can not only be
beneficial, but can also bring joy and social engagement. In view of the feedbacks received from
the parents and children we can safely assume that the user response for this game is
significantly positive.

Due to time and resource constraints the game could not be tested over a minimum period of
6 months, which is a future scope of this study.

Conclusion

Therapies can be very expensive. Many families could benefit from some therapy tools at
their hand. Not to mention speech therapists can take advantage of this tool to help their
patients. With the increasing affordability of mobile technology, people from many different
walks of life now have access to some or other type of mobile devices. Keeping that in mind, in
this paper we explained the process of creating an Android video game application as an
affordable supporting therapeutic tool for HI children. A strong motivation of this study was to
make therapy a little less expensive and readily accessible to HI children.

Moreover, since the spread of COVID-19, many rehabilitation facilities has been shut down,
including many for hearing disability. Available apps or games for therapy is surely not a
replacement of regular therapy, but can be a good way to continue improving, rather than
waiting for rehabilitation facilities to open.
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Erzurum Batakliklar: (Erzurum), Aras Karasu Taskinlar1 (Igdir), Cah
Golu (Kars) ve Putka Golii (Ardahan) Sulak Alanlarindaki Bazi Sucul
Kinkanath Faunasi ile Agir Metal Analizleri

Mehmet Bektas', Yahya Tepe?
YAtatiirk Universitesi, Hinis Meslek Yiiksekokulu, Erzurum,
E-mail:mehmet.bektas@atauni.edu.tr
2 Atatiirk Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Erzurum,
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Ozet: Sulak alanlar biyolojik cesitliligi yiiksek olan ekosistemlerdir. Bu alanlarda
sucul canlilar iginde sucul kinkanatlilar yaygin olarak bulunur. Tiirkiye sulak alan
yontiyle zengin bir konumda olup her cografik bolgesinde déort mevsim canliligini
koruyan sulak alanlar mevcuttur. Bu alanlardan; Aras Nehri Taskinlar: (Igdir),
Cali golii (Kars), Erzurum Sulak alanlari (Erzurum) ve Putka (Ardahan) gélii
calisma alanm olarak secilmistir. Sucul ekosistemlerde sucul bocekler; besin ve
madde dongiistinde bu ekolojik alanlarin siirdiiriilebilirligi agisindan énemli canli
gruplarint olustururlar. Ayrica sulak alanlardaki abiyotik (cansiz) faktorlerden
agir metal birikimlerinin etkisinin de ortaya ¢ikarilmasi bu ekosistemin devami igin
gereklidir. Agir metaller, yogunlugu 5g/cm3’ den yiiksek ve ekosisteme ciddi
zararlar veren elementlerdir. Sulak alanlarn agwr metal birikimlerinin ortaya
ctkarilmast bu baglamda énemlidir. Bu ¢alisma; 2020 ve 2021 yillarinda Nisan-
Ekim aylart arasinda ¢alisma alanlarimizda sucul kinkanatiilar familyasinin
varligini tespit etmek ve suyun agwr metal analizlerini ortaya ¢ikarmak igin
yapilmistir. Arastirma bélgesinden, sucul kinkanatli bécekler elek ve kepge
yardimiyla toplanmus, entomoloji laboratuvarlarinda morfolojik ozelliklerine gére
teshis edilmistir. Agwr metal tespiti igin ozel kaplarla alinan su numuneleri Atatiirk
Universitesi Dogu Anadolu Yiiksek Teknoloji Arastirma Merkezinde (DAYTAM)
bulunan ICP-MS cihazinda analiz edilmistir. Sonuglar istatistiki ac¢idan
degerlendirilmistir. Sucul kinkanatlilar takimindan Dytiscidae, Helophoridae,
Hydranidae, Hydrophilidae ve Noteridae familyalarma ait sucul bocekler
toplanmustir. Bazi bocek gruplarina yogun, bazilarimin ise ¢ok seyrek rastlandigi
goriilmiistiir. Bununla birlikte, bazi agir metal birikimlerinin (silisyum, demir ve
arsenik elementleri) digerlerine gore ozellikle Erzurum sulak alanlarinda daha
bariz olmak iizere her dort lokalitede yiiksek oranda oldugu anlasiimigtir. Sulak
alanlarwn siirdiiriilebilirligi amaciyla ¢oziim onerileri sunulmustur.

Anahtar Kelimeler: agir metal, limnoloji, sucul kinkanatllar, sulak alanlar.
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U-Net Modelli Derin Ogrenme ile Beyin Tiimérii Tespiti

Merve Kayar', Ridvan Saracoglu®

E-mail:mrvekyr@gmail.com

! Yapay Zeka ve Robotik Ana Bilim Dali, Yiiziincii Y1l Universitesi Miihendislik Fakiiltesi, Van, Turkey.

2Bilgisatyar Bilimleri Anabilim Dali, Yiiziincii Yil Universitesi Miihendislik Fakiiltesi, Van, Turkey.

E-mail: ridvansaracoglu@yyu.edu.tr

Ozet: Tamamen bir tiir Evrisimli Sinir Ag1 olarak nitelendirilen, hassas bir mimari
vapt iizerine inga edilen U-Net mimarisi sayesinde daha net segmentasyonlar elde
edilmekte ve az sayida egitim goriintiisiine ihtiya¢ duyulmaktadwr. Bu ¢alismada,
yapay zeka ile beyin tiimorii teshisi igin U-Net modeline ait Klasik U-net, VGG16
ve ResNet olmak iizere 3 farkli mimari énerilmistir. BraTS (Brain Tumor
Segmentation) kurulusuna ait hem egitim hem de degerlendirme i¢cin BraTS 2019
Veri Seti kullamilmigtir. Veri setinde 210 yiiksek dereceli glioma ve 75 diisiik
dereceli glioma olmak iizere 285 beyin timérii goriintiisii bulunmaktadir. Her
hastanin T1, T2, T2Flair ve Tlc (kontrast maddeli T1) olmak iizere 4 farkli MRI
modalitesi vardwr. Calismada her bir U-Net mimarisi i¢in 2 ayri asama
gercgeklestirilmistir.  Bu  asamalar, MR  goriintiilerinin  segmentasSyonu
(boliitlenmesi) ve tiimér tahminidir. Bu ¢alismada, python programlama diline
dayali tensorflow kullamilmistir. Egitim 15 GB depolama alanina sahip Google
Colab’ta ger¢eklestirilmistir. GPU islemci kullanilmustir. Veri setinde yiiksek
dereceli glioma egitim drnegi sayica diisiik dereceli glioma verilerinden daha fazla
oldugu icin, her 3 farkli U-Net ydntemi icin de yiiksek dereceli glioma verileri
tizerinde daha iyi sonuglar elde edilmistir. Uygulanan 3 farkli U-Net modeli
karsilastirildiginda en iyi sonucun Klasik U-Net ile elde edildigi goriilmektedir.
Uygulanan yéntemlerden elde edilen sonuglar dice skoru, duyarlilik, dogruluk ve
ozgiilliik olarak verilmis ve bu oranlar karsilastirilmistir. En basarili sonug Klasik
U-Net ile elde edilmistir.

Anahtar Kelimeler: beyin tiimori, bilgisayar destekli teshis, goriintii isleme,
evrigimli sinir agi, derin ogrenme
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Abstract: In this study, accelerometer and gyroscope sensor data of six different
physical movements (running, walking, going down stairs, climbing stairs,
standing, sitting) taken from a database were studied. A deep neural network was
designed to classify the data set. With the designed neural network, the whole data
set was separated as training and test set with the k-folds cross validation
(selecting k=5) approach and classification study was carried out with the deep
neural network. In the study, if all motion classes are used at the same time in the
classification study, the success rates were found to be low, while classification
success rates of up to 100% were achieved in the dual motion groups. In addition,
the effect of different movement times and different number of participants on the
deep neural network and performance evaluation were carried out. The use of
deep neural networks in defining human activity and achieving high success rates
have brought a different perspective to the analysis of motion data. The findings
obtained show high successful results, and with this study we have carried out,
developments and approaches that will contribute to the literature have been put
forward.

Keywords: deep neural network, human activity recognition, classification,
accelerometer, gyroscope

1. Introduction

Sensors have many areas of use, from daily life to advanced technological studies. Many
developments that make life easier can be achieved by using sensors. In our study, three-axis (X,
y, z) controlled motion data obtained with the gyroscope and accelerometer sensors in the
smartphone were used. It is known which movement the data belongs to. While performing a
known movement, classification study was carried out with deep neural networks using three-
axis gyroscope and accelerometer data obtained with sensors. The data are taken from the
website mentioned in [1]. Detailed information about the data is described below.

1.1 Dataset

This dataset includes time series data from accelerometer and gyroscope sensors and raw
accelerometer and gyroscope data (each three axes). Data were collected with an iPhone 6s
smartphone kept in the participant's front pocket via a mobile application. The sampling
frequency of the data is 50Hz. Six different activity recordings were made in 15 trials in the
same environment and conditions, from a total of 24 participants in different gender, age,
weight and height ranges. These activities are downstairs, upstairs, walking, jogging, sitting and
standing movements.
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During the registration, the participants were allowed to put the smartphone in the front
pocket of their pants. All participants wear flat shoes. Afterwards, the participants were allowed
to perform 6 different activities (downstairs, upstairs, walking, jogging, sitting and standing) in
the designated area. Participants were asked to do the specified activities as naturally as
possible, like their daily lives. As stated in [1], there are three folders in the dataset. These are
the folders “(A)-DeviceMotion”, “(B)-Accelerometer data”, “(C)-Gyroscope data”. The person
presenting the data states that the study should be carried out using the (A) folder, because in
this folder there are multivariate time series obtained from the accelerometer and gyroscope,
while in the (B) and (C) folders there are only data obtained from the accelerometer and
gyroscope sensors. In our study, 3-axis raw accelerometer and gyroscope data in the (B) and (C)
folders were used. Data are available under 6 labels. These labels and their definitions are; dws
(downstairs), ups (upstairs), sit (sitting), std (standing), wlk (walking) and jog (jogging).

With the accelerometer sensor, the change in velocity during the motion in the x, y and z
axes, that is, the acceleration amounts are recorded. With the gyroscope sensor, the spatial
rotation rate and amount during the motion in the X, y, z axes are recorded based on the
conservation of the angular velocity.

1.2 Studies in the literature

Some examples of studies on motion data using deep neural networks are presented below.

In the study, using the data in the (A) folder, the study was carried out to determine or
redefine the weight or gender of a user with the movement data. For this purpose, a new multi-
objective loss function is proposed to train deep autoencoders. The training process arranges the
encoder to ignore user-definable patterns and adjusts the decoder to shape the output
independently of the users in the training set. With the data from 24 users converted by the
proposed anonymizing autoencoder, it was stated that a promising result was achieved between
utility and privacy, with an event recognition accuracy of over 92% and a user identification
accuracy of less than 7% [2].

A study was carried out on the estimation of vertical ground force during running using a
deep neural network model and a uniaxial accelerometer sensor. In this study, the use of neural
network model and accelerometer to estimate the vertical ground reaction force was
investigated. The estimates yielded an average root mean square error of less than 0.017 of the
body weight (BW) and a cross-correlation coefficient greater than 0.99. Estimates gave an
average root mean square error of less than 0.017 of body weight (BW) and a cross-correlation
coefficient greater than 0.99. The results also showed that the neural network can predict impact
force and active force with average errors ranging from 0.10 to 0.18 BW at different operating
speeds [3].

A study was conducted on real-time human activity recognition from accelerometer data
using Convolutional Neural Networks (CNN). In this study, an approach based on user-
independent deep learning is presented. The study suggested using CNN structures together
with simple statistical features for local feature extraction. The results demonstrate state-of-the-
art performance without the need for manual feature extraction engineering with low
computational cost [4].

In one study, CNN structure was used to develop a solution to extract animal behavior from
multisensor data. In this study, the CNN network, which was originally developed for
biomedical 3D image segmentation, is adapted. It was tested on a labeled dataset collected from
animal source video recorders coupled with multiple sensors (accelerometers, gyroscopes and
depth recorders) placed on free-running immature green turtles (Chelonia mydas). The proposed
model, based on 1D data, is able to predict six behavioral categories for green turtles, with an
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AUC score of 88%. This study revealed that the gyroscope is more informative than the
accelerometer in determining the behavior of sea turtles and the designed neural network
structure fails to distinguish when only raw data of the accelerometer is used [5].

In one study, activity detection and classification was performed from wristband
accelerometer data collected on people with Type 1 diabetes (T1D). In particular, a method that
can detect and grade activity as sedentary, mild, moderate or vigorous according to its intensity
and individual fitness, and a method that performs activity classification in a supervised
learning framework to predict certain user behaviors are presented. Population results for
activity level rating, multi-class mean accuracy at 99%, best performing 92% accuracy when it
comes to predicting specific behavior. Research has shown that physical activity and inactivity
information from triaxial accelerometer data in people with T1D can be detected, graded and
classified with good accuracy and precision [6].

In one study, deep neural networks were used for activity recognition from wrist-worn
photoplethysmography (PPG) sensors. Convolutional and repetitive neural networks were used
to predict different types of daily activities (e.g. walking, running, jumping) from the raw PPG
signal. Using data from 12 participants' wrist-worn smartwatches, the results demonstrated the
feasibility of the approach to predict five types of activity (standing, walking, running, jumping,
and sitting), and provided new insights into how PPG sensors could be used for human
activities. The results highlight the importance of extracting PPG motion artifact signals for
detecting human movements [7].

Studies in the literature show that motion data can be classified in a meaningful way using
deep neural networks. In this context, results compatible with the literature have been obtained
with the study we have carried out, and a contribution has been made to the literature with the
method and the high success rates achieved.

1.3 Deep Neural Network

CNNs, one of the types of deep neural networks, are widely used for image classification.
CNN is a multi-layered deep neural network structure. It includes convolutional, pooling and
fully-connected layers in the learning process [8]. In our study, motion datasets were
constructed as an image matrix and CNN structure was used.

CNN is a widely known deep learning architecture inspired by the natural visual perception
mechanism of living things. Although there are many CNN architectures in the literature, their
basic components are generally very similar. Generally, it consists of three types of layers:
convolutional, pooling, and fully-connected layers. The Convolutional layer aims to learn the
properties of the inputs. Pooling operations are of two types, average pooling and max pooling.
The kernel in the 1st convolutional layer is designed to detect low-level features such as edges
and curves, while kernels in higher layers are learned to detect more abstract features. By
overlapping several convolutional and pooling layers, progressively higher level features can be
obtained. After several convolutional and pooling layers, one or more fully-connected layers
aimed at performing high-level reasoning can be used. They take all the neurons in the previous
layer and connect them to each neuron of the current layer to generate information. The last
layer of CNNs is the output layer. The softmax operator is commonly used for classification
tasks [9].
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2. Material and Method

In the study, analyzes and classification processes were carried out on Matlab (R2021a)
software. First of all, accelerometer and gyroscope data from the specified database were read
into Matlab environment in matrix form as data on X, y, z axis. Since the data lengths are
different from each other, firstly, 30-second data records were included in the study in order to
apply the data to the deep neural network structure. Since the sampling frequency was 50 Hz,
each data record included in the study was 1500. Thus, a total of 4500 data, including 3 axis, X,
y, z axis data, were arranged to form a record. Gyroscope and accelerometer sensor data were
transferred to the Matlab environment separately for 30 seconds in the same way. Some records
were not included in the study because they were under 1500 data lengths.

Then, in order to increase the number of records included in the study, data records of 20
seconds length were included in the study and the performance of the study with more records
(more individual data) was analyzed.

In the study, there are 24 person data belonging to 6 movements. Movement groups are: dws
(downstairs), ups (upstairs), sit (sitting), std (standing), wlk (walking) and jog (jogging). Data
records were obtained to be applied to 24 people in 15 different scenarios. For the gyroscope
and accelerometer, there are a total of 15 scenarios, including 3 dws, 2 jog, 2 sit, 2 std, 3 ups
and 3 wlk scenarios, and 24 person records. In the classification study, each movement type was
gathered under a single group. So to explain as an example; 3 dws scenario The total number of
dws people was evaluated as 72 out of 24. In this way, the study was carried out for all motion
groups, with 72 accelerometer dws records and 72 gyroscope dws records.

In the study, when all movement groups were classified together (using deep neural network
structure), it was determined that the working performance was low. As the reason for this;
Reasons such as not being able to get results efficiently due to insufficient processing power,
and having difficulty in distinguishing 6 classes due to the relatively small amount of data can
be counted. For these reasons, 6 different movement groups were divided into binary groups
and all binary groups; 3 types of classification studies were carried out with only accelerometer
data, only gyroscope data and accelerometer + gyroscope data together. Study findings are
presented in the results section.

CNN was used as a deep neural network structure within the scope of the study. The visual
of the designed CNN structure is presented below.

XY Z Image
input——3 Input —»
data Layer

Fully
—» Connected —»
Layer (50)

Fully

L slconnected—»| Sefimax |, Output

Convolution 5 Relu Convolution L Relu onna i
Layer (2) v Y

Convolution 5 Relu
2D Layer Layer 2D Layer Layer

2D Layer Layer

Figure 1. Designed CNN Structure

As seen in Figure 1, the basic CNN structure was realized with different layer numbers and
sizes. Experimentally, it has been determined that using 8 epochs in the classification study is
sufficient. It has been determined that the number of iterations in which the error rate is
optimally minimized is 8. With the K-Fold Cross Validation approach, a training and test set
was created by choosing k=5. Classification success was determined by taking the average of
the confusion matrix success values obtained in each fold.
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Figure 2. Training Progress

The working process of the designed algorithm with the CNN structure, that is, the training
process, is seen in Figure 2. The example visual seen in Figure 2 shows the training process of
the accelerometer data of the dws-ups movement.
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Figure 3. Confusion Matrix

In Figure 3, confusion matrix belonging to 1 fold obtained as a result of Figure 2 is seen. As
seen in Figure 3, the success rate in the related fold was 94.7%. The method of the study was
carried out in this way. Findings from all training processes are presented in the results section.
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3. Results

As a result of the classification study, the average classification success rates obtained for 30
seconds and 20 seconds using the data from the gyroscope,

gyroscope+accelerometer sensors are presented in Table 1 below.

Table 1. Movement Groups Classification Success

Proceedings Book

Gyroscope | Accelerometer
Number Movement Length | Average Average GYR+ACC
Type Av. Success
Success Success
1 DWS-JOG 1500 |72,02 67,98 70,68
1000 72,42 79,64
) DWS-SIT 1500 |96,84 96,82 96,82
1000 |98,1 95,38
3 DWS-STD 1500 (97,88 93,68 95,28
1000 |98,08 94,4
4 DWS-UPS 1500 |95,7 66,32 68,84
1000 53,04 72,5
5 DWS-WLK 1500 52,44 62,7
1000 53,48 61,34
6 JOG-SIT 1500 97,32 97,34
1000 |98,88 95,56 99,44
7 JOG-STD 1500 |94,66 94,76 89,58
1000 |95,54 97,82
3 JOG-UPS 1500 77,44
9 JOG-WLK
10 SIT-STD
11 SIT-UPS 96,88
96,54 98,26
12 SIT-WLK 98,26 99,16
97,5 99,58
13 STD-UPS 93,66 87,1
91,32 96,08
14 STD-WLK 95,82 97,9
1000 |97,5 94,18 96,24
15 UPS-WLK 1500 |82,82 66,32 72,52
1000 61,02 65,12
105

accelerometer



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021)

INS&

Below (Table 2), the table showing the effect of the total number of participants and the total
number of data for 30 seconds and 20 seconds on the results of the study is shown.

Table 2. Number of Person and Data

Mov Gyr. Acc. GYR+ACC Gyr - Gyr.- N:\r;cb-er Acc-
Number T e' Length | Average | Average Av. Number | Number of Number
P Success | Success | Success | of Person | of data of data
Person
1 DWS- | 1500 |72,02 67,98 70,68 75 112500 |75 112500
JOG 1000 72,42 79,64 100 100000 | 102 102000
) DWS-SIT 1500 |96,84 96,82 142500 |95 142500
1000 (98,1 95,38 106000 | 107 107000
3 DWS- | 1500 |97,88 93,68 142500 |95 142500
STD 1000 |98,08 94,4 106000 | 107 107000
4 DWS- | 1500 141000 |95 142500
UPS 1000 125000 | 126 126000
DWS- 177000 | 118 177000
5
WLK 130000 |131 131000
6 JOG-SIT 114000 |76 114000
90000 |91 91000
7 JOG-STD 114000 |76 114000
90000 |91 91000
3 JOG-UPS 112500 |76 114000
109000 | 110 110000
JOG- 148500 |99 148500
9
WLK 114000 | 115 115000
10 SIT-STD 144000 |96 144000
96000 |96 96000
11 SIT-UPS 142500 |96 144000
115000 | 115 115000
12 SIT-WLK 178500 | 119 178500
120000 | 120 120000
13 STD-UPS 142500 |96 144000
115000 |115 115000
STD- 178500 | 119 178500
14
WLK 120000 | 120 120000
15 UPS- 1500 |82,82 66,32 72,52 118 177000 | 119 178500
WLK | 1000 61,02 |65,12 139 139000 | 139 139000
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4. Discussion

The findings obtained as a result of 15 different classification studies consisting of dual
movement groups are presented in Table 1 and Table 2.

* Up to 100% success rates were achieved in 15 classification studies.

* In general, it has been demonstrated that motion identification can be made with high
accuracy based on the data obtained from the accelerometer and gyroscope sensors.

* 9 out of 15 classification studies were able to perform classification with high accuracy
only with the data obtained from the gyroscope. 3 of them were able to achieve the
classification success with high accuracy with the data coming only from the accelerometer
sensor and 3 of them with the data used together with the gyroscope and accelerometer.

* When the length of the data was reduced to 20 seconds (1000 data), the overall number of
data decreased, although the overall number of participants increased. However, it is seen that
the increase in the number of participants has a positive effect on classification success.

* In general, it can be said that the gyroscope data is decisive in the definition of motion.
However, the data are motion data obtained during controlled recordings. It is foreseen that the
deep learning algorithm designed to achieve classification success with high accuracy obtained
in tables during daily life activity will need to be developed.

The findings obtained from the study carried out for the definition of motion are of the
nature to contribute to the literature. Apart from dual motion classification, studies are
continuing to classify all motion groups together, and it is predicted that better results can be
obtained by developing the deep neural network structure and ensuring optimal use of processor
power during the study.
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Ozet: Enerji tiiketiminin hizla arttigi giiniimiizde, enerji tasarrufu hem dogal
kaynaklarin - korunmast hem de yasam konforunu azaltmadan maliyetlerin
diistiriilmesi acisindan biiyiik onem tasimaktadir. Yiiksek tasarruf potansiyeli olan
bina alaninda kullanilan perdeler onemli payr olusturmaktadir. Evierde kullanilan
camlar ve dolaysiyla perdeler diisiiniildiigiinde elde edilen etki onemli hale
gelmektedir. Perdelerin iceri alinmasi istenen giin isigint istenen oranda ya da
tamamen bloke edilerek dizayn edilme imkanlart meveuttur. Iceri alinan giin 15181
orammin ayarlanmasinda kumas konstriiksiyonu-kumas agiklig, kullanilan iplik
tiirleri, uygulanan kimyasal bitim islemleri 6nemli parametreler arasinda
sayilmaktadir.

Tekstilde yansitma ézelligi icin pearl, aliiminyum ve giimiis tozlarimin binder ile
baglanmast ile bicakli yontem vasitasiyla elde edilebilmektedir. Kullanilan tozun
partikiil biiyiikliigii ve sekli yansitma ozelligine etkileyebildigi gibi regete icerisine
eklenebilecek titanyumdioksit ile yansitma ézelliginde artis saglanmaktadir.
Yapilan c¢alismada kaplama ve fiziksel buhar biriktirme (PVD) yontemleri ile
metalize yapilan kumaglarin yansitma degerleri ve etkileyen parametreler
incelenerek yansitici kumas elde edilmesi amaglanmistir. Calismada farkh
firmalardan aliman hazir patlarin ve toz malzemelerin binder ile karistirilarak
kaplama uygulamast yapimistir. Uygulama kaplama bicagr yardimi ile kumasin
tek yiiziine olmak tizere havada bicak pozisyonunda uygulanmistir. Uygulama
sonrasi spektrofotometre yardimi ile EN 1SO 14501 yontemine dayanarak yansitma
degeri élgiimleri  yapimistir.  Aymi zamanda kumaglarin metalize iglemi
yapilmamis halleri ile sonrast arasindaki farklar olgiiliip yansitma degerini ne
kadar arttirdigr gézlemlenmistir.

Bigak ile binder yardumiyla kaplamanmin yaminda fiziksel buhar biriktirme
teknolojisi yardimiyla yansitma ézelligi olan metallerin vakum altinda ergitilerek
buharlarimin  tekstil  yiizeyinde  biriktirilmesi  ile  yansitict  yiizeyler
olusturulmaktadir. Burada genellikle yansitma amaciyla saf aliiminyum metali
kullaniimaktadir. Aliiminyum, en yaygin kullanilan demir disi metaldir. Diisiik
maliyetlidir ve ince malzeme ozellikleri, reflektor olarak kullanimi bakiminda
idealdir. Saf aliiminyum diisgiik gerilme mukavemeti, ancak kimyasal olarak
islendiginde ve diger metallerle alasimlandiginda, onemli élgiide gelistirilmig
mukavemet ve diger mekanik ozellikler sergileyebilir.

[lk olarak farkl konstriiksiyonlarda ve ayni konstriiksiyon kumalarin farkli renkleri
belirlenerek yansitma degerinin renk ve konstriiksiyon iizerindeki etkisi ol¢tilmesi
hedeflenmistir. Olgiimlere gore konstriiksivon olarak diiz yiizeyli olan, boyutlu
olmayan kalitelerde yansitmanin daha yiiksek ¢iktigr goriilmiistiir. Ayrica rengin de
yansitma tizerine etkisi incelenmistir. Yansitma degeri renk koyuldukca artmistir,
en yiiksek yansitma beyaz renkte goriilmiistiir. Diger yandan kumas olusumunda
kullanmilan ipligin parlak olmast da yansitmaya olumlu katkida bulunmustur.
Kumasda a¢iklik faktorii kumasin ne kadar sik oldugunun gostergesidir, agiklik
faktorii arttikca daha seyrek dokuma oldugu anlamina gelmektedir. A¢iklik faktorii
de yansitma iizerine de etkisi olan bir parametredir. Ayni kalitenin ayni rengi ve
farkli acikhik faktorler iizerinden degerlendirme yapildiginda, aciklik faktorii
arttik¢a yansitma degerinin diistiigii gozlemlenmistir.

PVD yontemi ile kaplama igin segilen firmaya numune kumagslar gonderilip A4
boyutunda kaplamalar yapilmistir. Yapilan kaplama kumasin arka yiiziine tek
yonliidiir. Firmada tek kalite icin farkly yansitma iyilestirme ¢alismalar: yapildi,
ancak ciddi farkiilik goriilmeyip, daha ¢ok kumasin etkili oldugu, yiizeyin
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diizgiinliigiiniin dnemi belirlenmistir. Aliiminyum kaplama kalinliginin artmasi
yansitma degerini arttirmada etkili olmamustir. Olgiim sonuclarinda her kalite icin
ayni oranda artma goézlemlenmeyip, aym zamanda bazi kalitelerde yansitma
degerlerinde diisme goriilmiistiir, bu da diiz ve beyaz olan kumaslarin zaten kumas
halinin yansitma degeri yiiksek oldugu icin metalize kaplama katki saglamamistir
hatta etki olarak diisiik kalmigtir. PVD yénteminde kaplamada yiizey tamamen
aliiminyum metali ile kapandigi icin kumas renginin etkisi kalmayip sadece yiizey
diizgiinliigii ve konstriiksiyon daha énemli hale gelmektedir.

Metalizasyon yonteminde aliiminyum metali kumasa aktarildiktan sonra zamanla
oksidasyona ugrayarak yansitma degerinin diismesini engellemek amaciyla
koruyucu kaplama yapimast istenmektedir. Koruyucu kaplama icin metalize
yapilmig tekstil yiizeyinde ilk olarak farkli yapida binderler denenerek, akrilat,
polyester regine, poliiiretan bazli, apre uygulamast yapilarak  yansitma
ozelliklerini ilk haline gore diisiirme durumu tespit edilmelidir.

Yansitma degerindeki hedef deger piyasa arastirmalari dogrultusunda en az %55-
60 olarak belirlenmistir. Bu projede ozelligi olmayan tekstil yiizeylerinin tekstil
metalizasyonu ile reflekte ozellik kazandirilarak katma degerli hale getirilmesi
amaclanmustir.

Anahtar Kelimeler: w5k, reflekte, metalizasyon, kaplama
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E-mail: nurlan.gurbanov@asoiu.edu.az

Abstract: In this article, 1 mm thick 7075-T6 quality aluminum sheets were
produced using unidirectional carbon fiber fabric and epoxy resin, and FMLs were
produced in 4/3 stacking order. The effect of adding 0.5% graphene nanoparticles to
pure epoxy on the impact properties of FMLs was investigated. As a result of the
impact tests performed while 0.5% graphite nanoparticles were added to the epoxy
resin, an increase of 2% (Flat) and 13.6% (Side) was observed in the impact energy
of laminated composite materials.

Keywords: composite material, nanoparticl, aluminium sheet, impact test.

1. Introduction

Layered composites consist of matrix and reinforcing fibers. The resin forming the matrix
part can be thermoplastic or thermoset-containing. Fibers used as reinforcement elements are
generally produced from e-glass and carbon, however, kevlar reinforcements come to the fore in
ballistic applications. Layered composites, namely laminate structures, are formed by putting
layers in different directions in the direction of the material axes on top of each other and
bringing them together. Laminates can be formed from randomly oriented, unidirectional or
different directional fiber reinforced layers in the matrix according to the manufacturing method

[1].

Fiber metal laminated composites are structural materials currently used extensively in the
aerospace industry. Aluminum matrix and fiber reinforced composites (ARALL, CARALL,
GLARE) are produced commercially and used in the industry. However, laminated composite
material production with alternative metal alloys or different fiber reinforcements still maintains
its appeal as an area open to development.

Due to their high fracture toughness, low fatigue crack growth and good strength properties,
7075-T6 grade aluminum alloys are ideal for the production of FML used for primary body
structures including aircraft fuselage and wing skin [2-3].

One of the most effective ways to increase the adhesion properties between layers in FMLSs
is to add nanoparticles to polymer resins.Graphene nanoparticles (GNPs) have become an
emerging and potential nano-filler material in metal and polymer matrix due to their excellent
properties and low cost [4-5].

The impact strength of FMLs can be defined as the ability of materials to absorb impact
energy when subjected to impact loading until deformation or rupture occurs [6].
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As a result of the researches in the literature, it has been seen that one of the most effective
ways to increase the mechanical properties of FML composite materials is to add nanoparticles
to polymer resins. The purpose of this study is to produce graphene nanoparticle reinforced
hybrid FML composite materials and examine their impact characteristics.

2. Experimental Studies
2.1. Material Production

FML composites are produced in the order of A1/ KF0°-KF0°/Al/KF0°-KFO0°/Al
/KF 0°-KF 0 °/Alwith 1 mm thick 7075-T6 aluminum sheet and 2 layers of unidirectional
carbon fiber fabric reinforcement between them. Fiber directions are reinforced parallel to the
roll direction of the aluminum sheet. The stacking order and symbolic representation of the
produced FMLs are given in Figure 1.

Epory s clr 1 mm

7075 Al sheet

Fig. 1. The sequence of the composite material produced presented schematically.

7076-T6 aluminum alloy is preferred as a matrix material in the production of the composite
due to its superior properties such as light weight, strength and heat treatment. Before
lamination, the surfaces of 7075-T6 quality aluminum sheets were roughened with 60
sandpaper. After this process, surface roughness was measured and the Ra value was found to
be 1.8um. The EDS image of 7075-T6 aluminum alloy is shown in figure 2. The chemical
components and mechanical properties of the aluminum sheet are given in tables 1 and 2
accordingly.

T T T T

T T
0 2 4 6 8 10 12 14

Full scale 35628 Cursor: 0.000 keV

Figure 2. EDS image of 7075-T6 aluminum sheet taken in SEM.
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Table 1. Chemical compositions of 7075-T6 aluminum alloy [7].

Component wt (%) Component wt (%)

Cu 1.2-2.0 Fe Max 0.5

Mg 2.1-2.9 Cr 0.18-2.18

Mn 0.3 Zn 5.1-6.1

Si 0.4 Ti Max 0.15
Al Other

Table 2. Mechanical properties of 7075-T6 aluminum alloy [8].

Yield Strength Tensile Elongation Hardness
(MPa) Strength (MPa) (%50) (Brinel)
min-max min-max min-max min-max
460-505 530-570 10 140-160

One-way carbon fiber fabric used as a reinforcement element between aluminum plates is
made of 12k carbon fiber yarn and has high performance, one-way rigidity and strength. MGS
L326 branded epoxy resin is used in the production of FML. 2D structured graphite used as
filling material has 3 nm thickness, 1.5 um (GNP) diameter (500 m? / g, 99.5% purity)
dimensions.

In the first stage, pure epoxy resin and hardener (100:25) are homogeneously mixed to
produce hybrid FMLs. Nanocar Co. Ltd. The 0.5% GNP nano filling material provided by the
company for advanced production processes was mixed homogeneously with epoxy resin with
the help of ultrasonic homogenizer, and the necessary mixture was prepared for the composite
samples in the second series.

After all the preparations required for lamination in FML composites were completed, the
materials were cured in a hot pressing device at 120 ° C under 1 ton pressure for 3 hours. After
3 hours, the material taken from the hot pressing device was left to cure at room temperature for
24 hours.

2.2. Impact tests

Charpy impact test was applied to determine the impact strength of FMLs produced within
the scope of the study at room temperature according to ASTM E23. For each group, 3 impact
test samples of 55x10 mm were used. Impact tests were carried out on ZWICK brand 450 J
impact test device. Impact tests were applied to the samples in two different directions, as
flatwise and sidewise. The images of FML composite samples to be impact tested are given in
Figure 3.
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Flatwise Impact Test

Sidewise Impact Test

Figure 3. Symbolic representation of the directions of the impact test.

3. Results and Discussion

The impact test results of FMLs produced with pure epoxy resin and 0.5% GNP added epoxy
resin at a speed of 5.23 m /sec according to the ASTM E23 standard are shown in Figure 4.

40
35

NN W
T D

16,2

—~
¥

Impact energy (J)
N

D

Flat Side

Pure epoxy composite

35

16,5

Flat Side

GNP reinforced composite

Figure 4. Impact test results of FMLs.

When the graphic is examined, it is seen that FMLs produced with 7075-T6 aluminum sheet,
unidirectional carbon fiber and epoxy resin have impact energy values of flatwise 16.2) and
sidewise 30.8J. Addition of 0.5% GNP increased the impact energy value of these FML
composites by 2% in the flatwise and 13.6% in the sidewise , reaching the values of 16.5J and
35J. Askin [1] examined the impact test results of FMLs produced in 3/2 stacking order with the
addition of 1% GNP and 0.5% CNT into 2024-T3 aluminum sheet, unidirectional carbon fiber
piece and epoxy resin. As a result of his experiments, he found that adding 1% GNP increased
the impact energy by 7% laterally and by 14% at 0.5 KNT. The results of the literature research
conducted prove the data we have found experimentally. The increase in the impact energy of
FMLs is entirely due to the properties of the graphite nanoparticles used.
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4. Conclusion

In this study, FMLs were produced in 4/3 stacking order and the effect of adding graphene
nanoparticle to epoxy resin on the impact properties of this composite was investigated
experimentally.

» When the results of the impact tests applied to the produced FMLs flatwise and

sidewise are examined, the highest impact energy was seen in FML composites with
0.5% GNP addition with 16.5 J (Flat), 34 J (Side) values.
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Abstract:

Fiber reinforced composites have received growing attention for a wide range of
engineering applications such as transportation (automotive, railways, etc.)
aerospace, buildings and infrastructure industry due to their excellent properties
such as light weight, high strength and high specific stiffness. However, due to the
increasing awareness of the negative effects of noise and lack of acoustic comfort,
sound-absorbing/insulating materials have been extensively investigated in recent
years. Although several studies have been conducted on characterization and
mechanical properties of fiber reinforced composites in the current literature,

there is very limited literature reported on improvement

adsorption/insulation properties of composites with the use of different
reinforcement materials. This study aims to investigate the sound absorption
properties of reference epoxy without filler and glass epoxy composites reinforced
with different components including silica aerogel, polystyrene fiber membrane
and nonwoven layers. The results show that the reference epoxy and reference
glass fiber epoxy composite do not have sound absorption insulation properties
(SAC 0.1). It has been seen that maximum sound adsorption coefficient (max SAC)
of 0.58 at 6300 Hz was achieved for glass epoxy composite reinforced with a
combination of nonwoven fabric layers and silica aerogel layers. However, glass
epoxy composites reinforced with the same amounts of nonwoven layers
combination without silica aerogel layer has max SAC of 0.47. Thus, it was

concluded that silica aerogel improved the sound absorption coefficient.

Keywords: glass epoxy composite, epoxy, silica aerogel, polystyrene membrane,

nonwoven, sound adsorption coefficient

Introduction

Fiber reinforced composites have received increasing attention for a variety of applications
owing to the high demand for lightweight materials with high strength for specific applications.
Glass fibers are the most widely used reinforcing fibers in the polymer-based composites due to
low cost, high tensile strength, high chemical resistance, and excellent insulating properties.
Glass-fiber reinforced composites (GFRC) have been commonly used in various fields such as
aerospace industries, automobiles, marine, defense industries, buildings and infrastructure
industry. Although there has been considerable research on the mechanical properties of GFRC,

the studies on their sound absorption insulation have been limited.
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Nowadays, new materials have been extensively investigated to improve the sound
absorption in noise control since noise has significant effect on work efficiency and living
standards and causes a series of health problems such as hearing loss, sleep disturbances,
cardiovascular problems, etc. Many inorganic nano/micro particles have been used as functional
fillers in many polymer-based composites to improve the mechanical and material properties of
the final product. Porous materials, which have many macropores and micro pores that are
interconnected and opened to the surface inside the material, are widely used as sound
absorption materials [1-7].

In this study, different reinforcement materials have been used as fillers to improve the
sound adsorption/insulation properties of the epoxy-based composites. Reference epoxy without
filler and glass epoxy composites reinforced with different components including silica aerogel,
polystyrene fiber membrane and nonwoven layers have been evaluated in terms of their sound
absorption insulation properties. All these findings will provide a contribution to the innovation
and development of sound absorbing materials.

Experimental
Material

Materials used were glass fiber fabric (500 g/m?, weft density: 2 pcs/cm, warp density: 2
pcs/cm), epoxy resin (F-1564) and hardener (F-3487) obtained from Fibermak Composites
(Turkey), N, N-dimethylformamide (DMF) and tetrahydrofuran (THF) provided from Sigma
Aldrich. Polystyrene (PS, Sabic, d:1.05g/cm?®) and silica aerogel (CABOT, ENOVA Aerogel
MT 1100) were used as fillers to produce composites.

Method

Composites samples with different compositions were produced as given in Table 1. Epoxy
composite (Ref-E), glass fiber fabric reinforced epoxy composite in 0° and 0° direction (Ref-
GE-(0,0)) and glass fiber fabric reinforced epoxy composite in 0° and 90° direction (Ref-GE-
(0,90)) were produced as reference samples. Different fillers/additives including silica aerogel,
polystyrene membrane and nonwoven layers were used in the composite production in order to
improve the sound absorption insulation properties.

Table 1. Samples produced in this study

Sample codes Samples description

Ref-E Reference epoxy composite

Ref-GE-(0,0) Reference glass fiber fabric epoxy composite -0° and 0°
direction (0,0)

Ref-GE-(0,90) Reference glass/epoxy composite -0° and 90° direction (0,90)

GE-SA-(0,0) Glass/epoxy composite filled with silica aerogel -0° and 0°
direction (0,0)

GE-PS-SA-(0,90) Glass/epoxy composite with polystyrene membrane covered
with silica aerogel- 0° and 90° direction (0,90)

GE-Nw-(0,0) Glass Epoxy Composite with non-woven (25 layers)- 0° and 0°
direction (0,0)

GE-Nw-SA-(0,0) Glass Epoxy Composite with Nonwoven (23 layers) and silica
aerogel (2 layer)-0° and 0° direction (0,0)
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Production of epoxy composite and reference glass fiber fabric reinforced epoxy
composites

In reference epoxy composite production (Ref-E), epoxy resin and hardener were mixed at a
ratio of 3:1, then poured into a mold and pre-cured at 60 °C for 1 hour. Curing was continued
under room temperature for 48 hours. Reference epoxy composite (Ref-E) prepared for the
sound absorption test was given in Figure la.

Glass fiber fabric reinforced epoxy composites were produced by hand lay-up technique in
two directions including 0° and 0° direction (0,0) and 0° and 90° direction (0,90). In both
composites (Ref-GE-(0,0) and Ref-GE-(0,90)), six layers of glass fiber fabric and 3:1 ratio of
epoxy resin to hardener were used. Equivalent amounts of epoxy resin/hardener mixture were
applied to each layer of 6 layered glass fiber fabric/epoxy composites by hand lay-up technique.
After 1 hour of pre-curing at 60 °C, they were left to cure at room conditions for 48 hours. The
produced glass fiber fabric/epoxy composite was given in Figure 1b.

Figure 1. a) Reference epoxy composite (Ref-E) b) Reference glass fiber fabric/epoxy
composite

Glass/epoxy composite filled with silica aerogel in 0° and 0° direction (0,0)

To prevent the silica aerogel pores from being filled with epoxy and to fill the pores with
acetone, the silica aerogel to be used was first dispersed in acetone using ultrasonic
homogenizator for 10 min followed by ultrasonic bath for 10 min. Subsequently, silica aerogel
solution was added to the epoxy/hardener mixture (3 parts epoxy to 1 part hardener). Equivalent
amounts of epoxy resin/hardener/silica aerogel mixture were applied to each layer of 6 layered
glass fiber fabric/epoxy composites by hand lay-up technique. After 1 hour of pre-curing at 60
°C, they were left to cure at room conditions for 48 hours.

Production of glass/epoxy composite with polystyrene membrane covered with silica
aerogel in 0° and 90° direction (0,90)

Polystyrene (PS) membrane was produced by electro-blowing method (AeroSpinner L1.0,
Areka Advanced Technologies, Turkey). First, PS solution was prepared by dissolving 15%
(w/w) of PS in DMF/THF (4:1 w/w) solvent system. The polymer solution was electroblown at
a flow rate of 0.7 ml/h with an air pressure of 3 bar. The applied high voltage was 30 kV and
tip-to-collector distance was 30 cm.
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Silica aerogel (SA) solution was prepared by dispersing SA in ethanol and, then this solution
was sprayed on the surface of the obtained PS membrane. During the production of the
glass/epoxy composite with polystyrene membrane covered with silica aerogel in 0° and 90°
direction (0,90), namely, GE-PS-SA-(0,90), PS membrane covered with silica aerogel was
placed in the third layer of the 6-layered glass fiber fabric. Equivalent amounts of epoxy
resin/hardener mixture were applied to each layer of 6 layered glass fiber fabric/epoxy
composites by hand lay-up technique. After 1 hour of pre-curing at 60 °C, they were left to cure
at room conditions for 48 hours.

Production of glass/epoxy composite with non-woven (25 layers) and glass/epoxy
composite with nonwoven (23 layers) and silica aerogel (2 layer)

Twenty-five layers of polypropylene nonwoven fabric were placed on the reference glass
fiber fabric/epoxy composite (0,0) (Ref-GE-(0,0)) to produce glass/epoxy composite with non-
woven (GE-Nw-(0,0)). In another application, a total of 25 layers were obtained by spraying
silica aerogel on the last two layers of the layered nonwoven fabric by electrospinning method.
Therefore, in this second composite structure, 23 layers of nonwoven fabric and two layers of
silica aerogel were sandwiched on the outer surface of the Ref-GE-(0,0) composite to produce
glass/epoxy composite with nonwoven (23 layers) and silica aerogel (2 layer) (GE-Nw-SA-
(0,0).

Equivalent amounts of epoxy resin/hardener mixture were applied to each layer by hand lay-
up technique for both two composite structures. After 1 hour of pre-curing at 60 °C, they were
left to cure at room conditions for 48 hours.

Sound absorption test

Impedance tube method was used to determine the sound absorption coefficient (SAC) of the
produced composites (BIAS branded "TestSens Sound Tube) according to the standard of I1ISO
10534-2. Measurements were carried out at a frequency of 50Hz - 6400 Hz, using 2 different
diameter tubes (100mm, 29mm diameter) for low and high frequency measurements.

Results and Discussion
Sound absorption results

As can be seen from Figure 2, Ref-GE-(0,0), Ref-GE-(0,90) and Ref-E have very low SAC
values around 0.1, indicating that that there is no sound absorption. Since the (0,0) or (0,90)
direction of the glass fiber fabric epoxy composites (Ref-GE-(0,0) and Ref-GE-(0,90)) have
similar SAC values, it can be suggested that the geometric morphological structure of the
composite has no effect on the SAC value.

Both for 0,0 or 0,90 direction, the presence of silica aerogel in the structure or the placement
of the silica aerogel-coated PS membrane in the middle of the composite structure did not
improve the SAC value. This may be due to the aggregation of the silica aerogel particles in the
structure during production and the filling of the pores with epoxy. On the other hand, it was
observed that if 25 layers of nonwovens are sandwiched on the outer surface of the additive-free
reference glass fiber woven epoxy composites, the SAC maximum value approaches to 0.5,
indicating that it can absorb sound by almost 50%. Similarly, for the silica aerogel coating on
the last two layers of 25 layers of nonwoven, it was observed that the maximum SAC
approaches to 0.6, namely 60%. Silica aerogel improved the sound absorption when used
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together with the nonwoven fabric layers, suggesting that higher SAC values can be achieved if
silica aerogel is coated on the surface of all 25 layers, not just the last two layers.

0,7

- @= Ref-E
Ref-GE-(0,0)
Ref-GE-(0,90)
GE-SA-(0,0)

=@ - GE-PS-SA-(0,90)

<o «@+ GE-Nw-(0,0)

Sound absorption coefficent (SAC)

=—@— GE-Nw-SA-(0,0)
0 1000 2000 3000 4000 5000 6000 7000
Frequency (Hz)

Figure 2. Sound absorption results of the produced composite samples
Conclusion

In this study, sound absorption properties of reference epoxy composite without filler and
glass epoxy composites reinforced with different components including silica aerogel,
polystyrene fiber membrane and nonwoven layers have been investigated. Results show that
reference epoxy composite (Ref-E) without filler, glass epoxy composites in (0,0) and (0,90)
direction have similar SAC values around 0.1. This indicates that geometric morphological
structure of the composite has no effect on SAC value. It was concluded that neither the use of
silica aerogel in the epoxy/hardener mixture nor the placement of the silica aerogel-coated PS
membrane in the middle layer of the glass epoxy composite had an improving effect on the SAC
value. It is thought that the pores of the silica aerogel are filled with epoxy during the composite
production, therefore, when silica aerogel is used in an epoxy/hardener mixture, an appropriate
methodology must be determined to avoid filling the pores of the silica with epoxy. On the other
hand, GE-Nw-(0,0), in which nonwoven layers were sandwiched on the outer surface of the
glass epoxy samples, has a maximum SAC value of around 0.5. When silica aerogel was
sprayed onto two layers of nonwoven fabric, the SAC value increases to approximately 0.6.
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Abstract: After marble production in marble factories, a significant amount of
marble powder called marble waste, is formed. It is possible to improve the
strength and durability properties of concrete by using these marble wastes formed
after production in concrete mixtures. In addition, by using this waste material in
concrete mixtures, it becomes possible to use this material effectively and to bring
it to the economy. In addition to this, as a result of using the waste marble powder
by replacing it with cement, the amount of CO2 greenhouse gas released into the
air during cement production significantly decreases. As a result, a more
sustainable concrete production is ensured by minimizing the environmental
damage caused by cement production. In this study, a literature review was made
and the effect of marble powder on the strength and durability properties of
concrete was investigated by using as a fine material into concrete. As a result of
the conflict, evaluations will be made on the results of the usability of marble dust
wastes in concrete mixtures.

Keywords: marble powder, sustainability, concrete.

Introduction

Increasing consumption demand in parallel with the continuous increase in the world
population causes limited raw material resources to begin decreasing rapidly, therefore, more
economical availability of existing resources has gained importance today. New products are
discovered every day and these increase the amount of waste even more. In recent years,
intensive studies have been carried out on the reuse and recycling of waste materials. In these
studies, it is aimed to obtain new products from wastes and to use them as additives. Reuse or
recycling of waste; by reducing the use of limited natural resources, it prevents the destruction
of nature, increases efficiency in production and minimizes environmental problems that may
occur as a result of waste storage (Beycioglu et al, 2008; Binici et al, 2008; Ashishab, 2019).
Marble is the most preferred construction raw material used today. Turkey is very rich in terms
of marble reserves and there are many marble processing facilities. Tons of marble waste is
generated from marble processing facilities every year, and only a small portion of these wastes
are utilized. During the marble business, two different types of waste arise, namely particles and
dust. While large sized pieces of marble waste are generally evaluated as a building element in
the construction sector, powder wastes are evaluated in different industries such as feed,
construction, glass, paper and sugar. The fact that marble is a natural material is the biggest
reason for the preference to be used frequently. Many marble wastes come out in marble
factories after production and manufacturing. During the production of block marble in the
quarries, on average, 40-60% of the production is released (Aukour, F.J. and Al-Qinna, M.I.
2008; Ceylan and Manga, 2013; Boukhelkhal,2016., Arsoy et al. 2019). Marble dust wastes
pose important environmental problems, especially around marble processing factories. Marble
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wastes can come out of the processing plant as two different products in terms of piece size. The
first product is coarse-sized piece of marble waste, and the second product is a colloidal cut dust
waste with a large amount below 150 microns and a maximum particle size of 2 mm. Their
evaluation areas differ. Gray-sized lump wastes can be used as a building element in the
construction sector, while dust wastes have the opportunity to be used directly in different
branches of industry. In recent years, it is seen in studies that marble wastes are also used as thin
material in concrete. In many countries, marble dust and marble dust waste are used in various
sectors such as ceramics, cement, paint, glass and building materials [Sahin and Tanyildizi,
2011; Mishra et al, 2013; Aliabdo et al., 2014; Tirkmenoglu et al, 2015; Bostanci, 2020].
Marble waste is a by-product that can be used in the non-radioactive construction industry that
does not disturb the ecological balance, does not cause air pollution, does not affect climate
changes, and does not cause water pollution. [14-17] As a result of the development in the
marble sector in recent years, the amount of marble residue is increasing day by day in parallel
with the increase in the number of marble quarries and facilities. As long as the marble works
continue, it is an inevitable fact that these residues will multiply and create negative visual
pollution in terms of the environment. The usability of waste materials in various sectors in
order to ensure more effective use is one of the subjects that have been intensively studied in
recent years. Studies on the usability of many waste materials that cause environmental
pollution are continuing in the concrete and building materials sector. It is also very important
in terms of sustainability of the studies to be carried out on the useful recovery mechanisms and
reusability of the marble residues that may arise in parallel with the industrial development, and
on the reduction of their negative environmental effects.

(@) (b)

Figure 1. Marble wastes a) marble piece wastes (Ural, 2015) b) marble powder wastes

Marble dust wastes are used in various ways in the construction industry as plaster additives,
additives in cement production, lime production, calcined dolomite production, and refractory
material (Saboya et al, 2007; Algin and Turgut 2008; Bilgin et al, 2012;). Although it is known
that the abrasion and grain resistance of marble-based aggregates are low, marble-based
aggregates can be used in certain concrete classes. Today, lots of studies have been conducted to
investigate the effects of marble powder (MP) on physical and mechanical properties of
concrete. Celik and Marar (1996) investigated the feasibility of substituting crushed fine
aggregate with marble powder (MP). In total, a portion of seven aggregate mixtures (5%, 10%,
15%, 20% and 25%) was prepared by replacing 0.50 water/cement ratio with MP. Workability
of concrete mixes was measured using the slump test. Increased substitution of fine aggregates
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with MP resulted in decreased workability. It has been observed that the substitution of fine
aggregates with MP leads to increased water demand and an increase in the specific surface area
of the aggregate. He also found that the 7- and 28-day compressive and flexural strengths
increased up to 10% substituted MT. However, reductions in strength were observed when the
MP content exceeded 10% compared to the control sample. Corinaldesi et al. (2010) reported
that the 28 and 56-day strength values of the mortar samples prepared by replacing 10% of the
cement with MT, without using superplasticizer, decreased by 20% compared to the reference
sample. It was obtained that the 7-day strength values of the samples, in which the cement was
replaced by 10% of MT by using the mixture with the same ratios, superplasticizer, were higher
than the reference sample. However, 10% strength loss was observed according to the strength
values of 28 and 56 days. It was concluded that the use of superplasticizer increased the filling
effect of MT. Hebhoub et al. (2011) examined the effects of substitution of fine aggregates with
MP on the physical and mechanical properties of concrete mixtures. In their study, the
replacement of fine aggregate with MP at 25%, 50%, 75% and 100% rates did not change the
density of the concrete, and that the substitution of fine aggregates with MT did not change the
compressive strength of the concrete. It was observed that concretes with 25%, 50% and 75%
MP substitution increased the 28-day compressive strength by 22.2%, 16.84% and 16.84%,
respectively, compared to the reference sample. Furthermore, they have indicated that flexural
strengths of concrete were increased by 13%, 33% and 11%, respectively. However, it was also
stated that both compressive and flexural strengths decreased in the 100% MP substituted
concrete sample. In addition, they also observed that the workability of concrete mixtures
decreased with increasing substitution rate of MP. It was stated that the workability of concrete
decreased by 80% in case of 100 substitutions. Vijayalakshmi et al. (2013) examined the using
MP waste instead of natural fine aggregates. Five concrete mixes were prepared at 0.40
water/cement ratio with 0%, 5%, 10%, 15%, 20% and 25% MP substitution. Slump loss was
observed with the increase in the amount of MP. The increased internal friction between coarse
aggregate and mortar in MP substituted concrete mixtures due to high fineness, roughness,
angularity and water absorption caused a decrease in the workability of MT substituted
concrete. They also observed that the incorporation of MT into concrete at up to 15%
substitution rate did not significantly affect the compressive strength of concrete at 7-, 28- and
90-days tests. Mixtures containing MT with 20% and 25% replacement ratios showed low
strength due to low workability and increased porosity. The 7-day compressive strength of
concrete containing up to 15% substitution rate of MT was higher than the compressive strength
of the reference sample due to the effect of accelerated hydration and nucleation. Significant
compressive strength loss was observed in samples with a substitution ratio higher than 15%. It
has been stated that the decrease in strength is due to poor adhesion between aggregate and
cement mortar. Talah et al. (2015) investigated the effects of MP on the mechanical properties
of high-performance concrete. They compared the compressive strength of the sample with 15%
MT replacement and the reference sample without MP. The compressive strengths of the
reference sample at 7, 28, 90, 180 and 365 days were measured as 26, 38, 44, 46 and 48 MPa,
respectively. On the other hand, the compressive strength of the sample with 15% MP
replacement was measured as 39, 52, 58, 62 and 65 MPa, respectively. As a result of the study,
it was emphasized that the compressive strength of concrete can be increased, which is replaced
with 15% MP. Rodrigues et al. (2015) reported that as the rate of substitution of cement with
MT increases, the compressive and splitting tensile strength of concrete decreases. They

128
Proceedings Book



VII. INSAC International Congress on Natural and Engineering Sciences (ICNES-2021) Iﬂé@

concluded that 10% or less replacement ratio of cement with MT has an insignificant effect on
the mechanical properties of concrete. They recommended the use of 10% MT as a cement
substitute in structural concrete. Rana et al. (2015) evaluated the compressive and flexural
strength of concrete prepared by substituting cement with MT in certain proportions. A
continuous decrease in strength was observed with increasing substitution rates. It was
understood that the decrease in strength was caused by the insufficient amount of cement in the
matrix for the adherence between the concrete components. However, the strength of the
mixtures prepared with MT content up to 10% substitution has values close to the reference
sample strength. Mixtures prepared with 5% and 10% MT substitution reached the target
compressive strength of 40 MPa at 28 days. Khodabakhshian (2018) produced concrete samples
using 5%, 10% and 20% waste marble dust instead of cement. Researchers have reported that
using more than 10% of waste marble dust instead of cement has a negative effect on the
mechanical properties of concrete, but positive results are obtained in concretes where waste
marble dust is used instead of cement at this rate and lower replacement rates.

Conclusion

One of the most important problems of the marble industry is the small size of marble dust
wastes formed during the cutting of marble. These wastes are mixed with the water given to
cool the saws and soaking up these dusts, and are transported to the settling pools by passing
through the settling channels together with the water. These collected wastes are randomly
stored in empty fields. With the widespread use of marble wastes in the concrete sector, it is
possible to use these wastes more effectively without creating environmental problems. It is
known that the use of marble powder in concrete mixtures by replacing cement in certain
proportions improves the strength and durability properties of concrete. However, studies on the
ratio of marble dust displaced with cement will give the optimum value are still in progress. In
order for the use of marble dust in concrete mixtures to become widespread, new studies are
needed to examine the behavior of marble dust added concretes under different loadings. It is
certain that the use of marble dust waste in the concrete industry will make a great contribution
to our country both in terms of environment and economy.
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Ozet: The sensitive and fast determination of microorganisms is important in
issues such as food safety and disease diagnosis. For such studies, it is possible to
use porous silicon (PS) as a sensor platform for biosensor design due to its hollow
structure, large surface area, adjustable pore sizes by changing electrochemical
anodization parameters. In this study, electrochemical anodization process was
used by using n-type single crystal silicon to obtain porous silicon sensor
platforms. For the different bacterial concentrations of Escherichia coli (E. coli),
1.7x107 cfu, 2.9x107 cfu, 4x107 cfu, 4.4x107 cfu, 4.8x107 cfu and 5.6x107 cfu
values were taken, respectively. Macroporous PS-based structures were immersed
in fluids containing different concentrations of E. coli bacteria, and frequency-
dependent impedance values were examined in the frequency range of 5 Hz to 100
kHz. It has been observed that impedance decreases with increasing bacteria
concentration values.

Macro porous PS-based structures were able to differentiate bacterial saline
environment from bacteria-free saline environment as well as differentiate
bacterial concentrations from each other. In order to clarify the effect of different
concentrations of E. coli bacteria on the impedance of PS-based structures, the
variation of the measured impedance with the concentration of bacteria at selected
frequencies was studied. At the selected frequency values (100 Hz, 1 kHz, 10 kHz,
100 kHz) there was a decrease in the impedance values with the increase of the
bacteria concentration. The responses of different concentrations of bacteria with
the same frequency value on impedance measurements were different.

In order to clarify the effect of different concentrations of E. coli bacteria on the
absorbance of PS-based structures, UV-VIS absorption spectrum results in
bacteria-free saline environment and fluids with different bacterial concentrations
were discussed with UV-VIS spectrophotometer.

Anahtar Kelimeler: E. coli, porous silicon, UV-VIS spectrophotometer,
electrochemical anodization
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Ozet: Bu ¢alisma, Fragaria x ananassa Duch var. Rubygam cesidine ait bitkilerinde
tuzluluk stresinin yaratacagi olumsuz gelismelere karsi en uygun Selenyum dozunu
saptamak amaciyla yiiriitiilmiistiiv. Calismada tuz stresine maruz kalan ¢ilek
bitkilerinin uygulanan 1, 5, 10 ve 30 uM SeO, dozlarmma karst klorofil, membran
gecirgenligi, prolin ve toplam fenol iceriklerinin degisimi saptanmigtir. En diisiik
toplam klorofil miktari 10 uM SeO,+ 100 mM NaCl uygulamasindan elde edilirken
en yiiksek toplam klorofil miktart 1 uM SeO,+ 100 mM NaCl uygulamasindan elde
edilmistir. Selenyum+tuz uygulamalar: yapilan bitkilerde en diisiik membran
gegirgenligi %22,01 ile 5 uM SeO,+ 100 mM NaCl uygulamas: yapilan bitkilerde
elde edilirken en yiiksek %82,38 ile 10 uM SeO,+ 100 mM NaCl uygulamasi yapilan
bitkilerden elde edilmistir. Membran gegirgenligi bu uygulamalarda artarken
oransal su icerigi azalmistir. En yiiksek Prolin birikimi 10 uM SeO,+100 mM tuz
uygulamasi yapilan bitkilerde 9,01 um/g olarak elde edilirken 5 uM SeO,+ 100 mM
tuz uygulamasi yapuan bitkilerde 2,18 um/g olarak saptanmigtir. 1, 10 ve 30 uM
SeO,+ 100 mmol NaCl uygulamalarinda klorofil a, klorofil b, toplam klorofil,
karetonoid miktarlar: azalis gosterirken, prolin miktar: artis gostermistir. Tuz stresi
altindaki bitkilerin fizyolojik ve biyokimyasal ozelliklerini iyilestirebilecek en uygun
doz 5 uM SeO, olarak saptanmistir. 5 uM SeO,+ 100 mmol NaCl uygulamasinda Se
antioksidan etki gostermistir. Bitkiler tuz stresine ragmen biiyiimeye ve meyve
vermeye devam etmigtir.

Anahtar kelimeler: Fragaria x ananassa Duch var. Rubygam, tuz, selenyum, prolin,
toplam fenolik madde

Giris

Ik olarak 1920’li yillarda ortaya ¢ikan yasam boyu 6grenme kavrami 1970°li yillarda
diinya genelinde anilmaya bagslarken 1980°li yillarda diinya genelinde ortaya ¢ikan ekonomik
krizden dolay1 hizla giindemden diigmiistir. Bu kavram 21. yiizyilda bilim ve teknolojide
yaganan gelismelerle birlikte tekrar eski onemini kazanmistir (Ersoy ve Yilmaz, 2009). Bilim ve
teknolojide goriilen gelismeyle birlikte Avrupa Birligi’nin bu konudaki yaklagimlar1 toplumlar
degisen diinya diizenine entegre olabilmek igin egitim sistemlerini gézden gecirerek bazi
diizenlemeler yapmak durumunda birakmustir (Ersoy, 2010). Giliniimiizde bilgi toplumunda
ihtiyag duyulan, degisen teknolojiye hizla uyum saglayabilen, kendini siirekli olarak
yenileyebilen, analitik ve sorgulama yetenegine sahip bireylerin yetistirilmesi gerekmektedir
(Demiralay ve Karadeniz, 2008). Bu durum, bireylerin her yasta ihtiya¢ duyduklari bilgi ve
becerileri 6grenmelerine olanak saglayan “Yasam Boyu Ogrenme” kavramimi dogurmustur.
Yasam boyu 6grenme, bireyin yasam boyu 0grenme siirecine dikkat ¢cekmektedir ve bireyin
doniisen diinyaya uyum saglamasi, daha giiclii temellerle biligssel becerilere sahip olmasi
amacini 6n planda tutmaktadir (Aksoy, 2013).
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Komiir ve Komiir Kiiliinde Ana-iz Elementlerin Dagilim,

Sarkikaraagac, Isparta, Tiirkiye

Neslihan Unal Kartal', Selin Karadirek?, Orhan Ozcelik?, Ayse Yilmaz’
'Burdur Mehmet Akif Ersoy Universitesi, Golhisar Uygulamaly Bilimler Yiiksekokulu, Burdur,
E-mail:nunal@mehmetakif.edu.tr
2 Akdeniz Universitesi, Jeoloji Miihendisligi Béliimii, Antalya

Ozet: Komiir olusum siirecinde, jeolojik ve jeokimyasal kosullardaki degisim,
kémiirlerin farkli miktar ve cegsitlilikte ana ve iz element i¢ermesine neden olur.
Komiir, isinma ve elektrik tiretiminde kullanilan bir fosil yakit olmaswin yani sira
ekonomik ve teknolojik éneme sahip elementleri de biinyesinde bulunduran énemli
bir hammadde kaynagidir. Farkli endiistriyel faaliyetlerde kullanilan bu elementler
kémiirde zenginlesebildigi  gibi, kémiir kiiliinde de onemli miktarlara
ulasabilmektedirler.

Bu ¢alisma kapsaminda Isparta’min Kuzeydogusunda yer alan Sarkikaraagag
kémiir havzasindaki 71, 105 ve 114 nolu kuyulardaki Neojen yasl kémiirlii
birimlerden alinan karot ornekleri ve komiir kiilii iizerinde ana-iz element dagilimi
belirlenmistir. Buna gére 11 adet ana ve 48 adet iz element tespit edilmistir.
Calisma alamindaki kémiirlerde potansiyel ekonomik degere sahip Be, Mg, Ca, Sc,
Ti, V, Fe, Co, Ni, Cu, As, Sr, Mo, Cd, W, Au, U elementleri Ust Kita Kabugu
(UKK) 'na gore yiiksek degerler gostermis, kiillerde ise bu elementlerin yaninda Ba
elementi de yiiksek degerler sunmugtur.

Komiiriin ¢ikarilmast, tasinmasi ve yakilmas siireclerinde ¢evre ve insan saghgi
agisindan olumsuz etkileri olabilmektedir. Yapilan ¢calisma kapsaminda belirlenen
endiistriyel oneme sahip bu elementler icerisinden insan ve g¢evre saghgi icin
potansiyel risk teskil eden As, Cd, Co, Ni, Mo, U, Be, Cu elementleri hem kdmiir
hem de kiilde yiiksek degerler gostermistir. Ayrica As, Cd, Co, Ni, Be potansiyel
tehlikeli hava Kkirletici (THK) elementlerdendir. Bununla birlikte incelenen
kémiirlerde bu elementlerin onemli bir kismi yakildiginda, komiire gore daha
yiiksek degerler sunmugstur. Bu ¢alismanmin kémiiriin yanma artiklarimin (kiil) geri
kazamim potansiyelinin belirlemesinde yol gésterici ve ekosistem tizerindeki olast
olumsuz etkilerini azaltmaya yardimci olmast beklenmektedir.

Anahtar Kelimeler: Isparta, iz element, komiir, kiil.

Distribution of Major-Trace Elements in Coal and Coal Ash of

Sarkikaraagac, Isparta, Turkey

Abstract: In the coal formation process, changes in geological and geochemical
conditions cause the coals to contain different amount and variety of major and
trace elements. Coal, in addition to being a fossil fuel used in heating and
electricity production, is an important raw material source that contains
economically and technologically important elements. These elements, which are
used in different industrial activities, can be enriched in coal as well as reach
significant amounts in coal ash.

Within the scope of this study, distribution of major and trace elements in coal ash,
and core samples taken from the Neogene coal units in wells numbered 71, 105
and 114 in the Sarkikaraaga¢ coal basin located in the Northeast of Isparta were
determined. Accordingly, 11 major and 48 trace elements were identified. Be, Mg,
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Ca, Sc, Ti, V, Fe, Co, Ni, Cu, As, Sr, Mo, Cd, W, Au, U elements, which have
potential economic value, showed high values according to the Upper Continental
Crust (UCC), besides these elements Ba was also detected high in coal ashes.

Coal may have negative effects on environmental and human health in the
processes of extraction, transportation and combustion. Among these industrially
important elements determined within the scope of this study, As, Cd, Co, Ni, Mo,
U, Be, Cu elements, which pose a potential risk for human and environmental
health, showed high values in both coal and ash. As, Cd, Co, Ni, Be are potentially
hazardous air pollutant (HAPS) elements. A significant amount of these elements in
the studied coals showed higher values after burning process. This study is
expected to be a guide in the determination of the recovery potential of coal
combustion residues (ash) and to help reducing potential negative effects on the
ecosystem.

Key words: Isparta, trace element, coal, ash.
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Ozet: Food fermentation has been one of the most important and well-known food
preserving techniques. The fermented food has added nutritional worth and stays a
longer shelf life compared to un-fermented food. Kefir, a fermented dairy product,
participate in health by improving intestinal flora with existing lactic acid bacteria
(LAB). Kefir is a lightly carbonated, low-alcohol dairy beverage with a creamy
consistency and a pH 4.2-4.6 that is produced by milk fermentation with starter
cultures or kefir grains that contain lactic acid bacteria; yeasts; and, in some cases,
acetic acid bacteria. The traditional production of kefir uses raw milk as a substrate
which is not acceptable due to food safety issues. Enhancing the viability of
probiotics such as Lactobacillus acidophilus and Bifidobacterium with Moringa
oleifera in kefir through processing and storage period is also an important matter.
Therefore, the addition of M. oleifera to kefir will increase the abilities and
functional properties of these probiotics, improve the effectiveness of the product by
increasing the viability of the probiotics and contain high amounts of nutrients.
Thus, it is considered as a ‘‘functional food”. The aim of this study is to investigate
the activity of probiotics and the nutritional value of kefir after adding Moringa
oleifera.

Keywords: Moringa oleifera, Kefir, Probiotic bacteria, Functional food.

INTRODUCTION:

Recently, fermented milk products contribute to health by enhancing intestinal
microorganisms with the presence of lactic acid bacteria. Fermented milk products like kefir,
ayran and yoghurt are supplement-power food is famous to be one of the most common of the
best traditional fermented milk products in the world (Mckinley, 2005). Lactic acid bacteria,
known as one of the kind of probiotic bacteria, are acid and bile proof for ability in the intestine.
Also, they are eligible to adhere and settle in the intestinal tract. There are kinds of probiotic
yoghurt products inclusive of Lactobacillus acidophilus alone, and other kinds containing
Lactobacillus acidophilus and Bifidobacterium, or triple L. acidophilus, L. casei and
Bifidobacterium as probiotics in addition to starter cultures. As well as probiotic yoghurts
bacteria often contain more than five diverse collections of bacteria (Shah, 2001). LAB can be
applied as a starter culture, assembly individuals and bio-preservation specialize in the food
industry that promotes food quality to the time of taking. A variety of probiotic kinds is
attainable containing Lactobacillus acidophilus and Bifidobacterium that are specified for the
increase of utilitarian food kinds with health-promoting limits (Chavarri et al., 2010). Also, the
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increased level of probiotics in milk products is an idealistic and popular issue with mercantile
prominence by adding another product like Moringa. So, there are various outcomes of these
types that are attainable in store of many countries on enhancing the viability of probiotics
(Tamime et al., 2005) (Korbekandi et al., 2011).

Moringa is suggested as a healthy food in several countries due to its huge benefits. Moringa
oleifera knows as horseradish tree or drumstick (Parrotta, 1993), as well as it is called a
“wonderful tree” due to its great medicinal, nutritional impact (Goyal et al., 2007). M. oleifera
is a perennial angiosperm plant. M. oleifera is a medicinal plant that has many beneficial effects.
Medicinal plants are the most important natural origin of herbal medicine for developing
countries. M. oleifera back to the family of Moringa is the angiosperm plant (Olson, 2002). The
many parts of M. oleifera are used in traditional medicine in several countries of the world. It is
used in the native place of India as ayurvedic medicine that dating back to being utilized by the
ancient Greeks and Romans. Ayurvedic medicine knows as one of the world’s oldest holistic
curing systems, so they think Moringa is able to prevent about 300 diseases (Gangul, 2013).
Moringa is used for several functions such as strengthening the heart, disinfecting the blood and
liver, rising fat metabolism to improve weight loss and removing worms (Agarwal, 2017).
Although from preventive measures, Moringa’s leaves have curative functions. The traditional
utilizing of Moringa are large in number, as the handling of bacterial, viral, fungal, and parasitic
issues, as well as circulatory, digestive, asthma, and inflammatory disorders (Fahey, 2005).

Moringa oliefera:

Moringa oleifera is a deciduous plant (Roloff A et al., 2009). The Moringa tree is valued due
to its eaten, soft pods, which have a flavor similar to asparagus (Figure.1)

] 1

Figure 1: Moringa oleifera leaves, pods and seeds.

It is taken pickled or cooked as nutritious vegetables. It is rich in protein, beta-carotene,
riboflavin, minerals, thiamin, and vitamins as vitamins C and A (Dahot, 1988). The ascorbic
acid in the tenor of green pods is between 92 -126 mg in 100 g of pulp (Dogra et al., 1975). The
whole plant includes about 5 -10 % protein. As well as the immature seeds are taken as cooked
or raw (Ramachandran et al., 1980). Moringa leaves are affluent in nutrients and including
important levels of protein, iron, calcium, vitamins like A, B, and C (Oluduro, 2012) (Misra and
Misra, 2014). The dried Moringa leaves contain, in g/100g, carbohydrates (57.01), proteins
(18.92), fats (2.74), fiber (9.31), moisture (4.09) and ash (7.95) with a little number of
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phytochemicals like anthocyanin, alkaloids, anthraquinone, carotenoids, cardiac glycosides,
flavonoids, steroids, saponins, terpenoids and tannins (Nweze and Nwafor, 2014). M. oleifera
has a very wide application in the medical and therapeutic fields. Moringa has antitumor,
antidiabetic, antibacterial, anti-inflammatory, antipyretic, antiulcer, hepatoprotective,
antiepileptic, antispasmodic, antihypertensive, cholesterol-lowering, antioxidant, and antifungal
activity (Anwar et al., 2007).

As well as leaf powder of Moringa could be mixed with food components to improve the
nutritional value of foods. Also Moringa trees can be used to stop malnutrition (Thurber and
Fahey, 2009). Moringa seeds are a viable alternation to the traditional flocculating agents like
aluminum sulfate (Amagloh and Benang, 2009). They have remarkable advantages in their
functions due to their natural nature and biodegradable properties with antimicrobial properties
(Ghebremichael, 2004).

PROBIOTIC:

Probiotics are named as “live microorganisms whether being microscopic bacteria or yeasts
and suggested it's as the food supplements which advantageously promote the host in improving
the balance of intestinal microbial” (Fuller, 1989). Probiotics are known as healthy exporters for
humans utilized as diet supplements. Most types of probiotics like Lactobacillus applied in milk
products possess various health benefits (Mortazavian et al., 2006). So, certain kinds of
Lactobacilli are the most pivotal probiotic used as a section of probiotics products (Hoier,
1992). Lactic acid bacteria (LAB) are used for past times due to their advantages on human
health. There are many definitions used to describe “probiotics” like they should be tolerant in
the gastrointestinal tract. There are several characters used for portraying probiotics such as:
promote impacts on gastrointestinal contaminations, work on controlling antimicrobial and
antiviral movement and change in lactose digestion (Nakasawa and Hosono, 1992; Wood, 1992;
Nighswonger et al., 1996; Kailasapathy and Rybka, 1997). LAB are used for bio-protection in
fermented milk products (Bernardeau et al., 2006). LAB has beneficial health effects on the host
formed by probiotic bacteria. Dried-form of probiotic cultures are the best auxiliary structures
for collection to functional foods, creature simplicity of viability, connecting with and carrying,
particularly for rack fixed products. Probiotics (such as Lactobacillus acidophilus and
Bifidobacterium pp.) have combined with normal yoghurt cultures, the incubation period is
long-term and the properties of products are usually affected by fermenting milk with
Acidophilus-Bifidus bacteria such as Bifidobacterium spread a high level of acetic acid.

Due to the several payee functions of probiotics, it can be applied in several food products to
supply and mending the health advantages (Rybka et al., 1995). As well as Probiotic work with
convenient levels for granting health advantages on the host (FAO/WHO, 2001) like; lactose
tolerance (Kim et al., 1983), anticarcinogenic (EI-Gawad et al., 2004), antimicrobial and
antimutagenic, hypercholesterolemic (Kikuchi-Hayakawa et al., 2000) through increasing its
intestinal microbial balance (Molnar et al., 2009). They are antagonistic against carcinogenic
and pathogenic bacteria (Salminen et al., 1998). Also, the genuine health and economic
importance of probiotic products make a significant huge field to study the behavior of
probiotics in fermented milk products. Many clinical types of research suggested various
benefits health of probiotics products such as saving against unfavorable composites, enhancing
the immune system in our body, Protection versus cancer, promote the digestion operation,
enhancing macrophage creates, improving the suppressor cells, improve metabolism of
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carbohydrates, fat, protein, enhancing the bioavailability of the food, controlling of the
cholesterol in the bodies and create many of vitamins.

KEFIR:

Kefir is a traditional Middle Eastern beverage. Kefir considers as a natural probiotic.
Probiotics are products containing live bacteria that are beneficial to health (Salminen et al.,
1998). Probiotic is a live microbial dietary supplement that beneficially impacts the host animal
by enhancing the microbial neutralizing and they are utilized in fermented milk products
(Gorbach, 1996).

Kefir is fermented milk made from kefir cultures and kefir grains (Figure. 2).

Figure. 2. Kefir

Kefir grains or mother cultures from grains can be added to several types of milk cow, goat
or sheep, soy but usually cow milk used (Libudzisz and Piatkiewicz, 1990). The grains through
fermentation time caused many components in kefir including lactic acid, acetic acid, CO,, ethyl
2 alcohol and aromatic materials. That gives kefir's wonderful organoleptic properties such as
acidic taste, sour, creamy basis and fresh flavor (Anonymous, 1992). That it contains a small
amount of alcohol and carbon dioxide which is produced by the behavior of yeast in kefir grains
when it is inoculated in milk (Farnworth, 2005). As well as the compacts as lactic, acetic,
hippuric, butyric, pyruvic acid, propionic, acetaldehyde, diacetyl, acetoin and other by-products
produced through the fermentation time (Guzel-Seydim et al., 2011).

Kefir is known as a functional food due to its properties such as a probiotic. Kefir may be
consumed with food and alone as a probiotic beverage. It is bespoke for taken due to its
probiotic bacteria and yeast form (Simova et al., 2002). The probiotic property of kefir back to
kefir grains or cultures that including many kinds of Lactobacilli, Lactococci, acetic acid
bacteria, Leuconostoc spp., and yeasts (Wszolek et al., 2001; Witthuhn et al., 2005). The
microorganism of kefir and kefir grains appear different that due to their root and production
ways (Temmerman et al., 2004). Kefir-producing operation is divided into two ways: traditional
and industrial way (Otles and Cagindi, 2003) but the basic difference between these two
technigques are inoculations of the kefir grain or cultures into milk samples. Kefir grains are
utilized for traditional kefir productions. Due to the changeful microorganism in kefir grains, the
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sensory functions of kefir can offer several relying on the origin of grains and the conditions of
storage and utilization.

Kefir’s popularity is mainly based on its nutritive content and health advantages. Kefir has
various benefits to human health, like enhancing lactose digestion and toleration as antioxidant,
antimicrobial, antimutagenic, antitumoral, and antiapoptotic impact (Hertzler and Clancy, 2003)
(Lopitz-Otsoa et al., 2006). Kefir has antifungal, antiviral, antimutagenic and anticarcinogenic
characterizes as well as B-galactosidase function (Arslan, 2015). Also, the inoculation level and
incubation temperature and time impact the final chemical, microbiological, and sensory
functions of kefir (Kok-Tas et al., 2012). As well as kefir contains several components like
vitamins, minerals and amino acids that help the body with cure and sustenance functions as
well include easily digestible proteins.

The basic prominence in the production of probiotics fermented milk is the reasonability of
probiotics between the fermentation processes and the refrigerated storage (Mortazavian et al.,
2006). The researchers suggested several scientific studies on probiotics. Beheshtipour et al.
(2013) studied the survival of probiotic bacteria within preparing and in the storage period of
fermented milk. They establish that the algae to the probiotics fermented milk products enhance
the ability of probiotics and promote their functional properties.

There are various sections of the problems connected with the industry of probiotic cultures.
Due to the importance of probiotics evidence by their existence in functional food products that
can improve the health advantages in essential food. Some health advantages happen by
decrease pH which led to the increase of a big dose of bacteria. The biochemical changes are
desired to improve the upgrade of the taste and promote organoleptic and benefits
characteristics (Varankovic et al., 2015).

The injection of Moringa oleifera to create probiotic products containing lactic acid bacteria
is expected to supply beneficial impacts. Important essential amino acids exist in Moringa
oleifera leave extracts such as histidine, leucine, arginine, phenylalanine and isoleucine. M.
oleifera leaves extract has a possible role in enhancing the growth of bacteria (Ritcher, 2003).
So, the addition of Moringa oleifera leaves extracts for encapsulated LAB may give promising
effects. That, the amino acid present in the basal medium interacts with amino acids in the
encapsulated content. The addition of M. oleifera leaves extracts increased the growth of LAB.
Utilizing 8% of M. oleifera leaves extract and 15% maltodextrin is a great treatment for
producing encapsulated food supplements (Kumalaningsih et al., 2011).

Kefir and fermented products are affluent in the advantages of bacteria (Wszolek et al., 200).
Usually, the products protect the lactic acid bacteria through the making time of products until
the fermentation and storage time. Streptococcus thermophilus and Lactobacillus delbrueckii
ssp. bulgaricus are applied such as a starter culture in fermented milk and are considered like a
possibility probiotic bacteria (Nadal et al., 2010).

Depending on previous studies there are many advantages of consuming kefir in the diet, the
industrial market utilizes a kefir starter culture that contains pure kefir microorganism kinds for
health advantages. As well as the addition of Moringa to the kefir product may improve
function activation and enhance the health benefit for humans.

Conclusion: Several researchers investigated various properties of fermented milk as kefir
but particularly not well mentioned. The health benefits and supplement value of kefir are
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diversified; therefore it is admonished to be taken by people due to its advantages. The
microbiological and chemical complex of kefir could provide a product probiotic impact due to
lactic acid bacteria and yeasts. Future observations will show more explanation about kefir and
Moringa of their nutritional and therapeutic advantages. That may the positive health
characteristic of Moringa gives credentials to the opinion that the compound Moringa-kefir is a
precious food.
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