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ONSOZ

Gelisen teknoloji, niifus artis1 ve sanayilesme iilkemizde ve tiim diinyada enerji talebindeki artis1 hizlan-
dirmistir. Bu baglamda enerji talebini karsilayabilmek adina konvansiyonel ve yenilenebilir enerji kaynak-
larindan faydalanilmaktadir. Enerjinin ¢evreyle dost, ekolojik dengeyi bozmadan, tiim insanlik i¢in adalet
anlayisi igerisinde ortak paylasimda olabilecek sekilde yeni teknolojiler kullanilarak iiretilmesi siirdiirii-
lebilir enerji agisindan 6nem arz etmektedir. Enerjinin iiretiminden tiikketimine kadar izlenilen tiim yolun
stirdiiriilebilir kalkinma kapsaminda diizenlenmesi dnemli bir amag haline gelmistir.

Enerji talebinin halihazirda biiylik kismini karsilayan konvansiyonel enerji kaynaklarindan fosil yakit-
larin, tikkenebilme riski ve ¢evreyle negatif etkilesimi, bu enerji kaynaginin kullanimina dair sinirlamalar
getirmektedir. Buna karsin yasanan iklim krizi ve sera etkisi nedeniyle tiikenme riski olmayan cevre ile dost
stirdiiriilebilir enerji kaynaklarina yonelimde artis hizlanmistir. Tiirkiye’de ve diinyada disa ve tek enerji
kaynagina bagimlilig1 azaltabilmek icin enerji ihtiyaci enerjide ¢esitlilik ilkesi temel alinarak yiiriitiilmeye
calisilmaktadir. Bu duruma ¢6ziim iiretebilmek adina hem konvansiyonel enerji hem de alternatif enerji
kaynaklarma iliskin birgok ArGe/UrGe projeleri yapilmas1 gereklidir. Bu baglamda iiniversitemizde 2018
yilinda kurulmus olan istanbul Gedik Universitesi Enerji Teknolojileri Uygulama ve Arastirma Merkezi,
enerji bilim ve teknolojileri ile ilgili alanlarda oncii nitelikte ileri bilimsel aragtirmalar yapmay1, bu arastir-
malar neticesinde sanayi ve sivil toplum kuruluslari ile is birligi halinde yeni bilimsel teknolojileri 6gret-
meyi, liretmeyi ve bu alanda 6nde gelen arastirma, uygulama ve d6gretim merkezi olmay1 hedeflemektedir.
Enerji teknolojileri uygulama ve arastirma merkezi olarak acildigimiz yildan beri aktif olarak enerjiye dair
farkindalik yaratabilmek adina bir¢ok etkinlik diizenledik. Ayrica yaptigimiz projeler sonucunda elde etti-
gimiz ¢iktilarla da literatiire katkilar sunduk ve sunmaktayiz.

Istanbul Gedik Universitesi Uygulama ve Arastirma Merkezi olarak diizenlemis oldugumuz “1. Ulusal
Enerji Doniisiimii ve Siirdiiriilebilirlik Konferansi (EDSK’25)”nin odak noktasi, enerji doniistimii {izerine
yapilan bilimsel ¢alismalarin siirdiiriilebilirlik perspektifinde uygulanabilir, uyarlanabilir ve gelistirilebilir
temeller ile ele alinmasini saglamaktir. Konferans sonucunda elde edilen veriler farkli disiplinlerden bilim
insanlar1 arasinda etkilesimi artirarak literatiire katki saglayacaktir. Beraberinde siirdiirtilebilirlik yaklagi-
minin benimsendigi yeni ¢caligmalar i¢in firsat olusacaktir. “I. Ulusal Enerji Dontistimii ve Siirdiirtilebilirlik
Konferans1”nin diizenlenmesinde emegi gecen diizenleme ekibinde bulunan tiim hocalarima ve bu siirecte
bizlere destek veren iiniversitemizin tiim birimlerine tesekkiir ederken konferansimizin, enerji dontistimii
ve siirdiirtilebilirlik konusunda yeni bakis acilar1 kazandirmasini ve hepimizi daha iyi bir gelecege yon-
lendirmesini temenni ediyorum. Burada elde edilecek fikirlerin, ¢iktilarin ve onerilerin, iilkemizin enerji
gelecegine 151k tutacagina yiirekten inantyorum.

Dr. Ogr. Uyesi Utku CANCI MATUR
Enerji Teknolojileri Uygulama ve Arastirma Merkezi Miidiirii
I. Ulusal Enerji Doniistimii ve Stirdiirtilebilirlik Konferans1 (EDSK’25) Baskan
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FOREWORD

The advancement of technology, population expansion, and industrialization have intensified the sur-
ge in energy consumption both nationally and globally. In this setting, both conventional and renewable
energy sources are utilized to satisfy energy demand. Sustainable energy needs to generate power through
innovative environmentally benign technologies, maintain ecological equilibrium, and promote equitab-
le distribution for all of humanity. Organizing the entire energy production-to-consumption pathway has
emerged as a crucial objective within sustainable development framework.

The risk of depletion and adverse environmental interactions associated with fossil fuels, which are
conventional energy sources fulfilling a significant portion of energy demand, impose limitations on their
utilization. Conversely, the climate crisis and greenhouse eff ect have expedited the shift towards sustainable
energy sources that are environmentally friendly and not subject to depletion. To diminish reliance on
external and singular energy sources in Tiirkiye and globally, energy requirements are pursued according
to the philosophy of diversification. Numerous R&D initiatives must be conducted concerning both
conventional and alternative energy sources to address this scenario. The Istanbul Gedik University
Energy Technologies Application and Research Center, established in 2018, seeks to conduct innovative
scientific research in energy science and technologies, facilitate the development of new scientific
technologies in collaboration with industry and civil society organizations, and emerge as a premier
center for research, application, and education in this domain. Since our inception as an energy
technology application and research center, we have consistently conducted several events to promote
awareness of energy issues. Furthermore, we have enriched the literature with the results derived from our
studies and continue to do so.

The primary objective of the Ist National Energy Transition and Sustainability Conference
(EDSK’25), organized by the Istanbul Gedik University Application and Research Center, is to ensure
that scientific research on energy conversion is approached with practical, adaptable, and improvable
foundations in the context of sustainability. The data obtained as a result of the conference will contribute
to the literature by increasing the interaction between scientists from diff erent disciplines. There will be
an opportunity for new studies in which sustainability approach is adopted. I extend my gratitude to all
the professors on the organizing team who contributed to the 1st National Energy Transition and
Sustainability Conference, to all university units that supported us throughout this process, and to our
Rector, Prof. Dr. Ahmet Kesik. I hope this conference will off er new insights into energy conversion and
sustainability, guiding us toward a better future. I firmly believe that the concepts, results, and
recommendations derived from this will illuminate the energy future of our nation.

Dr. Ogr. Uyesi Utku CANCI MATUR
Director of Energy Technologies Application and Research Center

Chair of I. National Energy Transition and Sustainability Conference (EDSK’25)
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Konferansimizda 12 farkli ilden 71 adet bildiri ile 124 katilimc1 yer almistir. Asagidaki tabloda il bazli
katilimci sayilart paylasilmistir.
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ULUSAL ENERJi DONUSUMU ve SURDURULEBILIRLIK KONFERANSI (EDSK'25)

1. Guin Yiiz Yiize Oturumlari (9 Ocak 2025)
09:30-09:35 Saygi Durusu ve Istiklal Marsi
09:35-09:50 Acilis Konusmasi / Istanbul Gedik Universitesi Rektori: Prof. Dr. Ahmet Kesik
09:50-10:00 Etkinlik Konusmasi / Enerji Teknolojileri Uygulama ve Arastirma Merkezi Midri: Dr. Ogr. Uyesi Utku Canci Matur
“ENERJIDE DONUSUM”
10:00-11:00
o
Konugmaci Konusmaci Konusmaci Moderatér
ES;‘gS%'Lﬂ“;Y s'dk';’vﬁ" Prof. Dr. Sener OKTIK Prof. Dr. Hasan Alpay HEPERKAN Dog. Dr. Egemen SULUKAN
Beykent U urkiye Sagkant Maltepe Universitesi Nisantasi Universitesi istanbul Gedik Universitesi
eykent Universitesi Endiistri Mithendisligi BSlimii Makine Miihendisligi Bslimii Makine Miihendisligi Bolimii

Makine Miihendisligi Bliimii
11:00-11:15 Kahve Arasi |
11:15-12:00 Bildiri Oturumu (Ana Salon) Bildiri Oturumu (Mavi Salon) Bildiri Oturumu (Yesil Salon)

Oturum Bagkani

Prof. Dr. Behive Yiiksel

Dr. Ogr. Uyesi Miicahit Ege

ID1: Enerji Rekabetinin Golgesinde Gii¢ Dengesi:

ID64: PIN Fotodiyotlarla Kentsel Alanlarda loT

Dr. Odr. Uvesi Tugbay Burcin Giimiis
ID69: Havacilik ve Uzay Uygulamalarina Yonelik

Bildiri 21. Yiizyihn ik Ceyreginde Savaslar ve Entegrasyonu igin Mikro Enerji Uretimi ve Gelistirilen Kompozit Hidrolik Silindirlerin Tasarimi ve
Catismalar Depolanmasi Analizi
Giilgin Yildinm Gimsir, Ali Kose| O29Ur Yurtsever, Mustafa Yagg'e"mue?‘”;l?li’l‘:a"r; Zeynep Giiler, Garip Geng
. D30: Farkll Matr!s ve Adsorb_an qulqr ID47: Yenilenebilir Enerji Kaynaklari Kullaniminin ID16: Cati Tipi Glines Paneli Kullanimi igin FANP

Bildiri Kullanilarak Uretilen Kompozit Yapilarin O i P . : - . .

: N P Sirdrilebilirlik Uzerindeki Etkisi Metodu ile Yiizey Temizleme Sisteminin Belirlenmesi

Termokimyasal Isi Depolama Ozellikleri
. " Aytag Ugur Yerden, Mustafa Erdem Arslan, Nevin ren o P,
Behiye Yiiksel, Esra Ayan Karabivik Yerden Meryem Duman, Ali Kése, Tugbay Burgin Giimiig|
Bildiri ID65: Enerji Etkin Otomasyon Sistemleri ile
Sirdirdlebilir Mimari Tasarimlar
Yaren Acikgiiz, Gozde Konuk Ege, Ali Kose,
Miicahit Eae. Utku Canci Matur
12:00-13:00 Yemek Aras|
“ENERJI, GEVRE ve SURDURULEBILIR SEHIRLER BAGLAMINDA STRATEJILER”
13:00-14:00
Konusmaci Ke Moderatér
Dr. Dilek KARS Konugmaci Bi.;:,’:;’:_"zaéil,q Dr. &gr. Uyesi Begiim Erten MAHMUTOGLU
Turner International Baskan Yardimcist Mehmet Sami KILIG MIKADO Siirdriilebilir Kalkinma istanbul Gedik Universitesi
Tiirkiye Genel Miidiirii Kartal Belediyesi Bagkan Yardimcisi Program Direktérii is Saghd1 ve Giivenligi Programi

14:00-15:00 Bildiri Oturumu (Ana Salon) Bildiri Oturumu (Mavi Salon) Bildiri Oturumu (Yesil Salon)

Oturum Baskani

Dr. Ogr. Uyesi Gézde Konuk Ege

Bildiri

Ogr. Gér. Dr. Seda Miiftiioglu

ID54: Tavlama Sicakliginin TiO2'nin Optik ve
Kusur Ozelliklerine Etkisi

1D46: Ileri D¢ im ve Sanat: Yaraticilikla
Stirdirdlebilir Gelecek

Dogan Akcan, Dana Seyhibrahim, Merve ilay|
Celikkaya, Nur Asena Giin, Mehmet Can Alphan

Dr. Ogr. Uyesi Fahrive Enda Tolon
ID9: Global Schools Aktivite Rehberleri ile STEM
Dersi Planlamak: Iklim Degisikligi Ve Enerii

Elif Umut

Biigra Dursun

ID3: Enerji Doniistimi ve Surdurilebilir Kalkinma:
Karbon Azaltimi Baglaminda Tiirkiye ve Onde

ID40: Edirne’de Surdirilebilirlik Baglaminda

ID20: Hayvan Giibresinden Biyogaz Uretim

Bildir Gelen Ekonomiler Uzerine Karsilagtirmali Bir Tramvayin Gelecegi Potansiyelinin Belirlenmesi: Manisa
inceleme
Ceren Aydin Kerem iscanoglu Utku Canci Matur, Aytac Atasayin]
o ID75: Mlmgrl WELL Sertlflllfasygn\{ ‘LVJ‘yguIamaIan: ID55: Sanet ve Zanaatin I:Tkuolou‘k I§b|l‘|lguli 'I:o?hlkg ID76: Yapay Zeka Teknolojilerinin Srdirilebilir
Bildiri Tasarim Kriterleri ve Enerji Verimliligi Agisindan ~ [Macadam'’in Oyun Alanlari Uzerinden Surdirlebilir .
o - . - S Kalkinma Hedefleriyle Entegrasyonu
Degerlendirilmesi Mekan Tasarimi
Zeynep Demir, Ali Kése Seyda Canpolat| Fahrive Enda Tolon|
P ID83: Saglk AIamqga _Bly_gs_gnsor Teknolojilerinin ID41: Gérsel iletisimde Karbon Azaltimi: Minimalizm
Bildiri Uygulamalari: Yenilikgi Cézimler ve L
A ve Sirdirilebilir Tasarim Yaklagimlar
Siirdirdlebilirlik Yaklasimi
Gozde Konuk Ege, Ozge Akay, Gulse_n Sonad Tanyel
Bavtemir]|
o 1D28: Markalarin Siirdirilebilirlik Faaliyetlerine
Bildiri R,
Yénelik Bir Arastirma
Seda Miiftiiodlu, ilker Miiftiioglu
15:00-15:15 Kahve Arasi Il
“ENERJi POLITIKALARI ve EKONOMIiSiNDE SURDURULEBILIRLIK”
15:15-16:30 ﬁ e 9
Konusmact Moderat
Prof. Dr. Asiye Beril TUSRUL Konusmaci Konusmac loderator
|s’t‘;mbl'1|T2lZ:|k eU’r:wersl!esl p;(:;‘,‘:‘iw;'s Prof. Dr. Burcu Vavuz TIFTIKCIGIL Prof. Dr. Sakir DINGSAHIN Dr. Or. Uyesi Utku CANCi MATUR
Enerji Uzmam istanbul Kiiltiir Oniversitesi istanbul Gedik Universitesi lslanbul Gedik unae':“es& i
im Dai Rektor Yard Rektor erkezi Miidiirii
EPDK (E) Denetim Dalre Bagkani tiont BOtmG Siyaset Bilimi Uluslararasi iliskiler Bélimii Mekatronik Program
16:30-17:30 Bildiri Oturumu (Ana Salon) Bildiri Oturumu (Mavi Salon) Bildiri Oturumu (Yesil Salon)

Oturum Baskani

Dr. Odr. Uvesi Arif Karabuga
ID7. Avrupa Yesil Mutabakati ve Enerji Arz

Dr. Odr. Uyesi Tugice Sena Altuntas
ID58: Surdirilebilir Agrivoltaik Teknolojiler: Sistem

Dr. Oar. Uvesi Ozan Ates
ID25: Gedik MYO’nun Enerji Déntistimiine

Bildiri Gux_/_enllg_l 99“".?\/?3.'.“? Tg[l_(lye nin Enerji Elemanlari ve Otomasyonu Sirdiriilebilir Yaklagimi: RES incelemesi
Politikasinin Sirdirilebilirlidi
N . o Ozlem Gakar, Ali Kése, Utku Canci Matur, Gézde
. Ismail Ergiin Konuk Eae. Miicahit Eqe Ceren Aydin, Egemen Sulukan|
P ID33: Otomotiv Endistrisinde Iklim Degisikligi ID56: Farkli Kanat Sayisina Gére Wageningen ID8: Tel Ark Eklemeli Imalat Teknolojisinin Gevresel
Bildiri Kapsaminda Karbonsuzlastirma Firsatlarinin . A A
Arastiriimasi Pervanelerin Akis Karakterlerinin Incelenmesi Etkileri ve Sirdiriilebilirlik igin Diizenleyici Onlemler
Fevziye Seda Ozcan, Hiiseyin Erdem Gérgiin Yagmur Ak, Furkan Sengiiler, Furkan Y"d'm;’él;g Doruk Giirkan
ID37: Borsada islem Géren Profesyonel Spor 1D15: istanbul Ilinin Glines Enerjisinin ID82: Sogutma Sistemlerinde Nanoakiskan
Bildiri Kultiplerinin Sirdiriilebilirik Faaliyetleri Uzerine | St tlebilirlige Katkilari ve Verimliligin Kullaniminin Gevresel Sirdiirilebilirliginin
Nitel Bir inceleme Ongériilebilirigi Degerlendirilmesi
Havva Aydogan, Esra isbilen Duru| _Yusuf Kep, Feriha Erfan Kuyumcu, Onur Demir| Ali Kose, Alisan Goniil|
ID14: Giines Enerjisi Destekli Giig, Sogutma ve  |ID2: Enerji Sektoriinde Dijital Déntistim: Akill S, . Lo
Bildiri Hidrojen Uretiminin Termo-Ekonomik Sistemlerde Yapay Zeka ve Gériintii islemenin IDS7: Siirddrdlebilir Tersine Lojistik Yonetimi igin Yalin

Degerlendirmesi

Yenilikci Uygulamalari

Bir Model Onerisi

Arif Karabuga, Zafer Utlu

Tugge Sena Altuntag

Ozan Atesg




2. Giin Gevrim igi Oturumlari (10 Ocak 2025)

Katilim Lin

:| https://edsk.gedik.edu.tr/zoom-katilim/#

10:00-11:00 Bildiri Oturumu (A Salonu)

Bildiri Oturumu (B Salonu)

Oturum Baskani |Dog. Dr. Egemen Sulukan

Dr. Ogr Oyesi Tugge Sena Altuntas

ID24: Kentlerde Sirdiiriilebilir Eneriji ve Iklim Eylem

ID36: Talep Tarafi Yonetimine Katki Saglamak Amaciyla Yiik

Ekipmanlarinin Tasarimi

Bildiri Planlarinin Karsilastirmasi: Istanbul, Barcelona, Kopenhag ve Tiplerinin Kullanim Oranlarinin Tahmin Ediimesi
Miinih Ornekleri
Alperen Sari, Effa':":; ::::rﬁ;’a::g;zrgl;::; Eray Oguz, Ugur Savas Selamogullari, ibrahim Giirsu Tekdemir|
Bildiri 1D48: Bukili Bant Genisligi ve Kalinliginin Boru Akisindaki 1D23: Riizgar Turbini Uygulamasi igin Farkli Cekirdek ve Sargi
Akis Karakteristikleri Uzerindeki Etkisinin CFD Analizi Malzemelerine Sahip Smsg'nin Dinamik Analizi
Haydar Kepekei Burak Esenbogal
ID59: Disiik Sicaklikta Isi Kaynagi Kullanan Organik Rankine
Bildiri Cevrimi Uygulamalari igin Hidrofloroolefinlerin Performans ID13: Iki Boyutlu WS2'nin Elektronik Ozellikleri
Degerlendirmesi
Ayse Ugurcan Atmaca Fatih Can San, Seckin D. Giinay|
Bildiri ID51: Eklemeli imalat ile Hafif ve Siirdirlebilir Uretim ID19: Elektrikli Binek Araglarda Arka Salincak Kolu Agirliginin

Azaltilmas lle Karbon Emisyonunun Dustiriilmesi

Mert ligin, Mehmet Ercan, Serdar Akpinar

Deniz Giiler, Mehmet Dénmez|

Kanugmac
Prod. Dr. Nilgiin BAYDOGAN
11:00-11:30 fstanbul Teknik Oniversites] Ener]l Enstivlsd
{
Yenilikel Malzemelerin Gnami®
11:30-12:30 Oturumu (A Salonu) Bildiri Oturumu (B Salonu)

Oturum Baskani Uyesi Utku Canci Matur

Dr. Ogr. Uyesi Fahriye Enda Tolon

ID38: Akilli Ev Sistemlerinin Strdriilebilir Yapi Cozimi

Bildiri Olarak Degerlendirilmesi

1D22: Derin Ogrenme Yontemleri lle Batarya Kalan Kullanim
Omriiniin Tahmini

Ezgi Yilmaz, Dinger Aydin

Kardelen Kamisli, iclal Cetin Tas|

ID66: Transformatér Uretiminde Yasam Déngiisti Analizi

ID79: Bir Ana Muharebe Tankinin Enerji Sistemi Analizi ve

Degerlendirmesi

Bildiri (LCA): Sirdirilebilik Perspekifiyie Gevresel Etkilerin Modellenmoi
Degerlendirilmesi
Yagmur Bilgin Pilcioglu, Orhan ince Ugur Leblebici, Egemen Sulukan, Biilent Ekici|
Bildiri ID39: Niikleer Enerji Santrallerinin Cevresel Etki ID26: Azerbaycan'da Yesil Enerjiye Gegis Arastirmasi: Enerji

Verimliligi ve Elektrikli Araclar

Fatma Didem Tuncez, Oguz Deniz Toklu, Necati Vardar]|

Magsud Guliyev|

Bildiri ID49: Enerjide Birliktelik: Enerji Kentleri Birligi ve Jeotermal
Elektrik Santral Yatinmcilar Dernedi

ID52: Akilli Evcil Hayvan Besleme Cihazi Tasarimi ve Geligtiriimesi

Yasemin Giingor

Gbdzde Konuk Ege, Ceyda Ozdemir, Emre Yilmaz|

1D88: Akilli Sehirler igin Kentsel Altyapinin Yénetiminde Biiyiik|

Bulunan Kabin igi Kenar Kurutma Sistemi

Bildiri N
Verinin Kullaniimasi
Hani Aldib, Sevilay Ucar Yiizbas
12:30-13:00 Yemek Arasi
Konugmact
Prof. Dr. Aysel KANTURK FIGEN
- X Yildiz Teknik Universitesi

13:00-13:30 Temiz Enerji Teknolojileri Enstitiisi Mildiri

draj Zingiri ve
13:30-14:30 Bildiri Oturumu (A Salonu) Bildiri Oturumu (B Salonu)
Oturum Baskani |Dr. Ogr. Uyesi Gézde Konuk Ege Odr. Gér. Dr. Seda Miiftiioglu
Bildiri ID67: Tekstil Sektorinde Kullanilan Ramoz Makinelerinde ID5: Igerik Analizi ile Havacilik Sektdriinde Siirdiiriilebilirligin

Incelenmesi

Mete Karakaya, Necati Ozisik, Celal iri

Fatma Altuntas

ID35: Mikroalglerin Termal Analiz Y6ntemiyle Piroliz

ID21: OSTIM Organize Sanayi Bélgesinde Yesil ve Dijital

Bildiri T Déniistimiin Onciiligii: Yiiksekégretim Kurumlari ile Tasanim ve
Kinetiginin Incelenmesi .
Olgiitler
Omer Faruk Kilig, Sevgi Polat| Zeliha Sahin Cagl|
P ID53: Gaz algilama Siireglerinde Kullaniimak Uzere Sensér  [ID10: Déngusellik igin Tasarimda Temel Kritik Basari Faktérlerinin
Bildiri L . " . " z .
Yapisinin Tasarimi ve Prototip Uretiminin Gergeklestiriimesi | Belirlenmesi ve Degerlendirilmesi
Gozde Konuk Ege, Muammer irge, Ekrem Aydin Mahmut Attaroglu, Gokhan Demirdégen, Zeynep Isik|
Bildiri ID12: Yeni Bir Esnek Yapili Piezoelektrik Sensériin Tasarimi [ID87:1zmir'de Orman Yanginlar Uzerine Kamuoyu Bilincinin
ve Similasyonunun Gerceklestirilmesi Arastiriimasi
Necati Ekmen, Durmus Ali Karakelle, L
Eren Efe Tuncer, Gozde Konuk Ege Umut Sercan Karakoyunlu, Murat Kése|
Konugmact
Doc.Dr. Neslihan YUCA DOGDU
14:30-15:00 [stanbul Teknik Li:!lvsrsi‘r_.eel Enar!lEnaut'i:I:'l
yalar
Kendi Kendinl Onaran Teknolojller™
15:00-16:00 Bildiri Oturumu (A Salonu) Bildiri Oturumu (B Salonu)
Oturum Baskani [Dr. Ogr. Uyesi Begiim Erten Mahmutoglu Dog. Dr. izzet Parug Duru
Bildiri ID45: iklim Degisikliginde Enerji Yoneticisinin Etkin Rolii ID4: Yenilenebilir Enerjinin Bireysel Olgekte Depolanmasi: Gozamler
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Enerji Rekabetinin Golgesinde Gii¢ Dengesi:
21. Yiizyihin Ik Ceyreginde Savaslar ve Catismalar

Giilgin Yildirim Cimsir®, Ali Kose®
« [stanbul Teknik Universitesi, Enerji Enstitiisii, Enerji Bilim ve Teknoloji Program, Istanbul, Tiirkiye, yildirim21@jitu.edu.tr (*Sorumlu Yazar)

b [stanbul Teknik Universitesi, Enerji Enstitiisii, Yenilenebilir Enerji Boliimii, Istanbul, Tiirkiye, akose22@itu.edu.tr

Ozet

21. ylizyilda artan niifus ve enerji tiikketimi ihtiyaci ile birlikte yenilenemeyen enerji kaynaklari olarak siniflandirilan petrol,
komiir, dogal gaz ve niikleer enerji gibi enerji tiirleri igin kiiresel bir rekabet yasanmaktadir. Bu enerji kaynaklari modern devlet
ekonomilerine enerji giivenligi, ekonomik bagimsizlik, jeopolitik etki, kalkinma ve stratejik gii¢ gibi avantajlar saglamaktadir.
Bu ihtiyaglari kargilamak igin Sanayi Devrimi ile baglayan komiiriin yiikselisi, Kyoto Protokolii ve Paris iklim Anlagmasi gibi
olusumlarla karbon emisyonlarini azaltmaya yonelik uluslararasi baglayici anlasmalarla 6nemini yitirmeye baslamistir. Petroliin
icten yanmali motorlarda kullaniminin yayginlagmasuyla birlikte gdzler enerji ihtiyacinin karsilanmast icin kiiresel petrol arzinda
biiyiik paya sahip olan Ortadogu iilkelerine ¢evrilmistir. Diinyanin en biiyiik dogalgaz rezervlerine sahip olan Rusya’nin Ukrayna
ile yasadigi savas, enerji giivenligi ve kullanimina iliskin endiseleri artirmistir. 1986 yilinda yasanan Cernobil niikleer felaketinin
ardindan geri plana atilan niikleer enerji kullanimi, iklim degisikligi ve enerji glivenligi kavramlarinin 6n plana ¢ikmasiyla bir-
likte ilgi odag1 haline gelmistir. Bu ¢alismada ise yenilenemeyen enerji kaynaklar iizerine gergeklesen gelismeler, iilkelerin bu
enerji tiirlerine destekleyen politikalar1 ve iilkeler arasi enerji rekabeti ayrintili olarak miithendislik yaklagimiyla incelenecektir.

Anahtar Kelimeler: Glig Savaslari; Enerji Politikalari ; Petrol; Dogalgaz; Niikleer Enerji.

Balance of Power in the Shadow Energy Rivalry:
Wars and Conflicts in the First Quarter of the 21st Century

Giilgin Yildirim Cimgir®, Ali Kose®
@ [stanbul Technical University, Energy Institute, Energy Science and Technology Program, Istanbul, Tiirkiye, yildirim21@jitu.edu.tr (*Corresponding Author)
b [stanbul Technical University, Energy Institute, Renewable Energy Division, Istanbul, Tiirkiye, akose22@itu.edu.tr

Abstract

In the 21st century, with the increasing population and the need for energy consumption, there is a global competition for energy
types such as oil, coal, natural gas and nuclear energy, which are classified as non-renewable energy resources. These energy
resources provide modern state economies with advantages such as energy security, economic independence, geopolitical influ-
ence, development and strategic power. The rise of coal, which started with the Industrial Revolution to meet these needs, started
to lose its importance with international binding agreements to reduce carbon emissions through formations such as the Kyoto
Protocol and the Paris Climate Agreement. With the widespread use of oil in internal combustion engines, eyes turned to the
Middle Eastern countries, which have a large share in the global oil supply, to meet the energy need. The war between Russia,
which has the world’s largest natural gas reserves, and Ukraine has raised concerns about energy security and utilization. After
the 1986 Chernobyl nuclear disaster, the use of nuclear energy was put on the back burner and became the center of attention as
the concepts of climate change and energy security came to the forefront. In this study, the developments on non-renewable ener-
gy resources, the policies of countries supporting these energy types and energy competition between countries will be examined
in detail with an engineering approach.

Keywords: Power Struggles; Energy Policies; Oil; Natural Gas; Nuclear Energy.
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Enerji Sektoriinde Dijital Doniisiim: Akilh Sistemlerde Yapay Zeka
ve Goriintii Islemenin Yenilik¢i Uygulamalar

Tugce Sena Altuntag®

« [stanbul Gedik Universitesi, Elektrik ve Enerji Boliimii, Istanbul, Tiirkiye, tugce.altuntas@gedik.edu.tr

Ozet

Yapay zeka ve gortintli isleme teknolojileri, enerji tiretimi, dagitimi ve tiiketiminin daha verimli ve stirdiiriilebilir hale getirilme-
sinde 6nemli roller iistlenmektedir. Yapay zeka, akilli enerji sebekelerinde enerji tahmini, tiretim yonetimi ve hata tespiti i¢in kul-
lanilmakta ve dengeli enerji dagitimini saglamaktadir. Giines ve riizgar enerjisi iiretim tahminlerini iyilestirerek enerji arzint op-
timize etmekte, sebeke stabilitesini ve enerji depolama sistemlerinin etkinligi artirmaktadir. Enerji verimliligi yonetiminde bina
ve tesislerin enerji tiiketim verileri yapay zeka ile analiz edilerek optimize edilmekte olup biiylik veri analizi ile enerji tiikketim
modelleri belirlenerek tasarruf saglanmaktadir. Enerji piyasalarinda fiyatlandirma ve ticaret stratejileri gelistirilmesinde yapay
zekanin rolii ile piyasa dengesizliklerinin giderilmesi amaclanmaktadir. Enerji depolama sistemlerinde ise batarya sagligini ve
sarj siireclerini optimize eden yapay zeka algoritmalari, enerji depolama kapasitesini artirmakta ve kullanim 6mriinii uzatmak-
tadir. Ote yandan, yiiksek ¢dziiniirliiklii goriintii isleme teknikleri ile enerji iiretim tesislerindeki ekipmanlarin erken ariza tespiti
yapilmakta, riizgar tiirbinlerin yilizey hasarlar1 ve asinmalar1 tespit edilmektedir. Dronlarla toplanan goriintiiler, panel yiizeyinde-
ki kirlenme, gatlak ve hasarlar1 tespit etmek igin kullanilmakta olup binalarin enerji verimliligini artirmak igin termal kameralarla
bina yalitim1 ve enerji kayiplari analiz edilmektedir. Bu uygulama alanlarinda yapilan ¢alismalar, yapay zekanin enerji tiretimi,
dagitimi ve tiiketiminde verimliligi artirarak maliyetleri diislirdiigiinii, operasyonel siirekliligi sagladigini ve yenilenebilir enerji
kaynaklariin entegrasyonunu hizlandirdigini gosterirken, goriintii islemenin, enerji verimliligi ve bakim siireglerinin iyilestiril-
mesine biiyiik katki sagladigini ortaya koymaktadir.

Anahtar Kelimeler: Akilli Enerji Sistemleri; Dijital Enerji Uygulamalari; Enerji Teknolojileri; Goriintii Isleme; Yapay Zeka.

Digital Transformation in the Energy Sector: Innovative Applications of Artificial
Intelligence and Image Processing in Smart Systems

Tugce Sena Altuntag®
« Istanbul Gedik University, Department of Electrical and Energy, Istanbul, Tiirkiye, tugce.altuntas@gedik.edu.tr

Abstract

Artificial intelligence and image processing technologies play important roles in making energy production, distribution, and
consumption more efficient and sustainable. Artificial intelligence is used for energy estimation, production management, and
error detection in smart energy grids and ensures balanced energy distribution. It optimizes energy supply by improving solar and
wind energy production forecasts and increases grid stability and the efficiency of energy storage systems. In energy efficiency
management, energy consumption data of buildings and facilities are analyzed and optimized with artificial intelligence, and
energy consumption models are determined with big data analysis, and savings are achieved. The role of artificial intelligence
in developing pricing and trading strategies in energy markets aims to eliminate market imbalances. In energy storage systems,
artificial intelligence algorithms that optimize battery health and charging processes increase energy storage capacity and ex-
tend their service life. On the other hand, early failure detection of equipment in energy production facilities is performed with
high-resolution image processing techniques, and surface damage and wear of wind turbines are detected. Images collected with
drones are used to detect contamination, cracks, and damage on the panel surface, and building insulation and energy losses are
analyzed with thermal cameras to increase the energy efficiency of buildings. Studies in these application areas show that artifi-
cial intelligence reduces costs by increasing efficiency in energy production, distribution, and consumption, ensures operational
continuity, and accelerates the integration of renewable energy sources, while image processing contributes greatly to the impro-
vement of energy efficiency and maintenance processes.

Keywords: Smart Energy Systems; Digital Energy Applications; Energy Technologies; Image Processing; Artificial Intelligence.

19



I. ULUSAL ENERJI DONUSUMU VE SURDURULEBILIRLIK KONFERANSI
EDSK'25 9-10 Ocak 2025 | Istanbul Gedik Universitesi | Istanbul, TURKIYE

Enerji Doniisiimii ve Siirdiiriilebilir Kalkinma: Karbon Azaltimi Baglaminda
Tiirkiye ve Onde Gelen Ekonomiler Uzerine Karsilastirmal Bir inceleme

Ceren Aydin®

@ [stanbul Gedik Universitesi, Elektrik ve Enerji Boliimii, Istanbul, Tiirkiye, ceren.aydin@gedik.edu.tr

Ozet

Bu calisma, enerji doniistimiiniin siirdiirtilebilir kalkinma tizerindeki kritik roliinii ve karbon azaltiminin enerji politikalarindaki
6nemini vurgulamaktadir. Kiiresel 1sinma, artan ¢evresel bozulmalar ve dogal kaynaklarin hizla tiikenmesi, fosil yakit kullani-
minin ¢evresel etkileri nedeniyle daha fazla 6n plana ¢ikmaktadir. Bu durum, uluslararast diizeyde enerji politikalarinda koklii
degisiklikler yapilmasini zorunlu hale getirmistir. Fosil yakitlardan yenilenebilir enerji kaynaklarina gecisin hizlandirilmasi,
bu baglamda enerji doniistimiiniin temelini olusturmaktadir. Giines, riizgar, hidroelektrik ve biyokiitle gibi yenilenebilir enerji
kaynaklar1, diisiik karbon emisyonlar1 ve ¢evresel siirdiiriilebilirlik hedefleri dogrultusunda kritik bir rol oynamaktadir. Bu ¢a-
lismada, enerji déniisiimiiniin kiiresel karbon azaltim hedeflerine katkis1 kapsamli bir sekilde ele alinmaktadir. Ozellikle, enerji
verimliligi stratejileri, karbon salinimini azaltmaya yonelik teknolojik yenilikler ve siirdiiriilebilir enerji politikalarinin uygu-
lanabilirligi derinlemesine incelenmistir. Calisma, Amerika Birlesik Devletleri, Avrupa Birligi, Cin ve Tiirkiye gibi tilkelerin
stirdiiriilebilir enerji hedeflerine ulagma ¢abalarini karsilastirmali bir analizle degerlendirmektedir. Her bir {ilkenin enerji politi-
kalarinin basarilari, karsilastiklar zorluklar ve yenilenebilir enerjiye olan yatirimlari detaylandiriimistir. Ozellikle Tiirkiye’nin
enerji doniigiimii siirecindeki ilerlemesi, yenilenebilir enerji yatirimlari ve karbon azaltim hedeflerine ulagma siirecinde yasanan
yapisal ve finansal engellerin analizi yapilmistir. Son olarak, hidrojen enerjisi, enerji depolama teknolojileri ve akilli sebeke
uygulamalari gibi yenilik¢i enerji ¢oziimlerinin, karbon-notr hedeflere ulasmada 6nemi vurgulanmakta ve gelecekteki olasi stra-
tejilere 151k tutulmaktadir.

Anahtar Kelimeler: Enerji Doniisiimii; Siirdiiriilebilirlik; Karbon Ayak izi; Yenilenebilir Enerji; Enerji Verimliligi.

Energy Transition and Sustainable Development:
A Comparative Analysis of Carbon Reduction in Tiirkiye and Leading Economies

Ceren Aydin®

“ [stanbul Gedik University, Department of Electricity and Energy, Istanbul, Tiirkiye, ceren.aydin@gedik.edu.tr

Abstract

This study highlights the critical role of energy transition in sustainable development and emphasizes the importance of carbon
reduction in energy policies. Global warming, increasing environmental degradation, and the rapid depletion of natural resources
have brought the environmental impacts of fossil fuel use to the forefront. This situation necessitates fundamental changes in
energy policies at the international level. Accelerating the transition from fossil fuels to renewable energy sources constitutes
the foundation of energy transformation in this context. Renewable energy sources such as solar, wind, hydroelectric, and bio-
mass play a critical role in achieving low carbon emissions and environmental sustainability goals. This study comprehensively
examines the contribution of energy transformation to global carbon reduction targets. In particular, energy efficiency strategies,
technological innovations aimed at reducing carbon emissions, and the feasibility of sustainable energy policies are thoroughly
analyzed. The study evaluates and compares the efforts of countries such as the United States, the European Union, China, and
Turkiye to achieve their sustainable energy goals. The successes of each country’s energy policies, the challenges they face, and
their investments in renewable energy are detailed. The analysis specifically focuses on Tiirkiye’s progress in the energy transfor-
mation process, renewable energy investments, and the structural and financial barriers encountered in reaching carbon reduction
targets. Finally, the importance of innovative energy solutions, such as hydrogen energy, energy storage technologies, and smart
grid applications, in achieving carbon-neutral goals is emphasized, shedding light on potential future strategies.

Keywords: Energy Transition; Sustainability; Carbon Footprint; Renewable Energy; Energy Efficiency.
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Yenilenebilir Enerjinin Bireysel Olcekte Depolanmasi: Coziimler ve Uygulamalar

Emirhan Cibik?, Ceren Aydin®

« [stanbul Gedik Universitesi, Elektrik ve Enerji Boliimii, Istanbul, Tiirkiye, nikilislock@gmail.com
b [stanbul Gedik Universitesi, Elektrik ve Enerji Béliimii, Istanbul, Tiirkiye, ceren.aydin@gedik.edu.tr (*Sorumlu Yazar)

Ozet

Bu calisma, yenilenebilir enerji kullanimini bireysel diizeyde yayginlastirmak amaciyla enerji depolama ¢dztimlerini ele almak-
tadir. Cevresel kaygilar ve enerji maliyetlerinin artmasi, bireylerin kendi enerjilerini tiretip depolayabilecekleri sistemlere olan
talebini artirmaktadir. Giines ve riizgar gibi yenilenebilir enerji kaynaklarinin giinliik ve mevsimsel dalgalanmalar gostermesi,
bireysel enerji depolama ¢oziimlerini dnemli kilmaktadir. Bu derleme ¢alismasinda, yaygin olarak kullanilan lityum-iyon ve kur-
sun-asit piller gibi bireysel depolama teknolojileri ile yeni nesil termal ve hidrojen bazli depolama sistemlerinin teknik dzellikle-
ri, verimlilikleri ve kullanim alanlar1 incelenmektedir. Her bir depolama sisteminin avantajlar1 ve sinirlamalari, enerji depolama
¢ozlimlerinin se¢imi sirasinda dikkate alinmasi gereken teknik ve ekonomik faktérler ¢cergevesinde analiz edilmektedir. Ayrica,
bireysel depolama ¢6ziimlerinin gevresel siirdiiriilebilirlik, enerji maliyetlerinin azaltilmasi ve enerji bagimsizlig1 iizerindeki
etkileri ele alinmakta; Tiirkiye ve Avrupa Birligi’'ndeki tesvik politikalarinin bireysel enerji depolama ¢dziimlerinin benimsen-
mesine olan etkileri karsilastirilmaktadir. Bu ¢alisma, yenilenebilir enerji kaynaklarinin bireysel kullanimini destekleyen giincel
depolama ¢odziimlerini ve bu alandaki tesviklerin siirdiiriilebilir enerji sistemlerine katkisini degerlendirmektedir.

Anahtar Kelimeler: Yenilenebilir Enerji; Bireysel Enerji Depolama; Enerji Verimliligi; Siirdiiriilebilir Enerji; Cevresel Siirdii-
riilebilirlik.

Energy Transition and Sustainable Development:
A Comparative Analysis of Carbon Reduction in Tiirkiye and Leading Economies

Emirhan Cibik?, Ceren Aydin®*

@ Istanbul Gedik University, Elektrik ve Enerji Boliimii, Istanbul, Tiirkive, nikilislock@gmail.com
b Istanbul Gedik University, Elektrik ve Enerji Boliimii, Istanbul, Tiirkiye, ceren.aydin@gedik.edu.tr (*Corresponding Author)

Abstract

This study addresses energy storage solutions aimed at promoting the use of renewable energy at the individual level. Growing
environmental concerns and rising energy costs have increased demand for systems that allow individuals to generate and store
their own energy. The daily and seasonal fluctuations of renewable energy sources, such as solar and wind, highlight the im-
portance of individual energy storage solutions. This review examines commonly used individual storage technologies, such as
lithium-ion and lead-acid batteries, along with emerging thermal and hydrogen-based storage systems, focusing on their tech-
nical specifications, efficiencies, and applications. The advantages and limitations of each storage system are analyzed within
the framework of technical and economic factors that individuals should consider when selecting energy storage solutions. Furt-
hermore, this study evaluates the impact of individual storage solutions on environmental sustainability, energy cost reduction,
and energy independence; it also compares incentive policies in Tiirkiye and the European Union to assess their influence on
the adoption of individual energy storage solutions. In sum, this study reviews current storage solutions that support the use of
renewable energy on an individual scale and examines how relevant incentives contribute to sustainable energy systems.

Keywords: Renewable Energy; Individual Energy Storage; Energy Efficiency; Sustainable Energy; Environmental Sustainability.
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Icerik Analizi ile Havacihik Sektoriinde Siirdiiriilebilirligin Incelenmesi

Fatma Altuntas®

« [stanbul Topkapr Universitesi, Isletme Béliimii, Istanbul, Tiirkiye, fatmaaltuntas@topkapi.edu.tr

Ozet

Havacilik sektoriiniin varligi bir ulasim araci olarak goriilmesinden ¢ok daha fazlasina sahiptir. Havacilik sektorii bir iilkenin
kiiresel ekonomisinin gelismesine yon veren genis 6lgekli faaliyetleri olan kritik bir sektdrdiir. Diinya ¢apinda tiim tilkeler igin
stratejik oneme sahip olan bu sektor, ayn1 zamanda ¢evresel sorumluluklart da beraberinde getirmektedir. Bu baglamda hava-
cilik sektort, siirdiiriilebilir bir gelecek insa etmede dnemli bir rol oynamaktadir. Sektordeki yoneticilerin stratejik konumlarini
yonetirken, ugak operasyonlari, hava trafigi yonetimi, altyap1 kullanim1 ve yakit kaynaklart gibi alanlarda yesil yonetim uygu-
lamalarint benimsemeleri gerekmektedir. Bu ¢caligmada sektdrde dnemli bir konumda olan bir havayolu firmasinin 2022 yilinda
yayiladigr siirdiiriilebilirlik raporu incelenmistir. Stirdiiriilebilirlik raporu metin madenciligi yaklagimi ile degerlendirilmistir.
Ters belge frekans 6l¢iimii yapilmistir. Analiz sonuglarina gore en 6nemli ilk bes kavram sirast ile “leed, “annual, leav, femal,

LRI

safeti-” kelimeleridir. Bununla birlikte tekil deger ayrisimi (SDV) analizi sonucunda birinci grupta “galisanlar”, “siirdiiriilebilir-

lik”, “enerji ve yakit verimliligi”, “¢evre ve karbon” terimleri 6ne ¢ikarken, ikinci grup “kurumsal yonetim”, “etik”, “iletisim”,
“bilgi yonetimi”, “paydaslar”, “yasal diizenlemeler” kapsaminda bir cerceve olusmustur. Ugiincii grupta ise standartlarin saglan-
masi agisindan “havaalani,” “ekip,” “ucus gtivenligi,” “sertifika,” “ISO” ve “LEED” terimleriyle ilgili bir kiimelenme olusmus-
tur. En 6nemli kelime listesinde en son siralarda yer alan “societi-” kelimesi ise residual sonuglarina gore beklenen degerinden
daha 6nemli oldugu belirlenmistir. Sonuglara gore yoneticilerin dncelikle ¢cevresel etkileri minimize etme ¢abasinda oldugunu ve
ardindan yasal diizenlemeler ¢er¢evesinde standartlart saglamak i¢in adimlar attigin1 géstermektedir. Karar alicilarin bazi temel
cergeveleri olusturdugu degerlendirilmistir. Gelecekte, karar alicilarin temel ¢ergeveleri alt boyutlara indirerek her tiirlii ope-

rasyon siirecinde yesil havacilik uygulamalari i¢in politikalar gelistirmesi ve bu politikalarin raporlastirilmasi beklenmektedir.

Anahtar Kelimeler: Igerik Analizi; Metin Madenciligi; Havacilik Sektorii; Siirdiiriilebilirlik.

Examination of Sustainability in Aviation Sector through Content Analysis
Fatma Altuntas?

4 Istanbul Topkapr University, Department of Business Administration, Istanbul, Tiirkiye, fatmaaltuntas@topkapi.edu.tr

Abstract

The aviation industry has a presence that extends far beyond being merely a mode of transportation. It is a critical sector with
large-scale activities that drive the development of a country’s global economy. This sector, which holds strategic importance for
all countries worldwide, also comes with environmental responsibilities. In this context, the aviation industry plays a significant
role in building a sustainable future. When managing their strategic positions, industry leaders must adopt green management
practices in areas such as aircraft operations, air traffic management, infrastructure utilization, and fuel resources. This study
examines the sustainability report published by a major airline company in 2022. The sustainability report was evaluated using a
text mining approach, and inverse document frequency measurement was applied. According to the analysis results, the five most
important terms were “leed,” “annual,” “leave,” “female,” and “safety.” Additionally, the singular value decomposition (SVD)
analysis revealed that the first group included terms such as “employees,” “sustainability,” “energy and fuel efficiency,” and
“environment and carbon,” while the second group consisted of terms related to “corporate governance,” “ethics,” “communica-
tion,” “information management,” “stakeholders,” and “regulations.” In the third group, clustering was observed around terms
related to meeting standards, such as “airport,” “team,” “flight safety,” “certification,” “ISO,” and “LEED.” The term “societi-”,
which ranked lower in the list of significant words, was found to be more important than expected based on residual results. The
findings indicate that managers are primarily focused on minimizing environmental impacts and then taking steps to meet regu-
latory standards. It is also suggested that decision-makers have established key frameworks, and in the future, these frameworks
should be broken down into subdimensions to develop policies for green aviation practices in every operational process, with
these policies being formally reported.

Keywords: Content Analysis, Text Mining, Aviation Sector, Sustainability
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Tel Ark Eklemeli imalat Teknolojisinin Cevresel Etkileri ve Siirdiiriilebilirlik icin
Diizenleyici Onlemler

Doruk Giirkan®
« [stanbul Gedik Universitesi, Makine Miihendisligi Béliimii, Istanbul, Tiirkiye, dorukgrkan@yahoo.com

Ozet

Tel Ark Eklemeli Imalat (TAEI), biiyiik 6lcekli metal parcalarin verimli iiretiminde tercih edilen bir eklemeli imalat yontemidir. TAEI
teknolojisi, havacilik, uzay, savunma, denizcilik, otomotiv, petrol, enerji, biyomedikal gibi pek ¢ok alanda siklikla tercih edilen bir
yontem olmaya dogru gitmektedir. Geleneksel imalat yontemlerine gére malzeme israfin1 azaltmasi ve hizli {iretim saglamas1 TAEI’nin
dnegikan avantajlarindandir. TAET uygulamalari, yiiksek enerji gereksinimi nedeniyle ézellikle elektrik tiiketimi ve buna bagh olarak
ortaya cikan karbon emisyonlar1 agisindan cevresel siirdiiriilebilirlik hedefleriyle gelisebilir. Bu durum, TAEI siireclerinin gevreye olan
olumsuz etkisini azaltmaya yénelik diizenleyici dnlemleri giindeme getirmektedir. Ozellikle Avrupa Birligi’nin 2030 Siirdiiriilebilir
Kalkinma Hedefleri dogrultusunda, enerji verimliligi, atik yonetimi ve emisyon azaltimin1 tesvik eden diizenlemeler TAEI’1n ¢evresel
performansini iyilestirmeye yonelik ¢aligmalar baslatmistir. Bu calismada, TAEI teknolojisinin gevresel etkileri derinlemesine incelen-
mekte ve bu etkilerin azaltilmasi amaciyla uygulanan siirdiiriilebilirlik odakl diizenlemeler degerlendirilmektedir. TAET siireglerinde
enerji tiiketimini azaltmaya yonelik yeni teknolojilerin gelistirilmesi, kapali dongii malzeme sistemlerinin entegrasyonu, diisiik karbon-
lu metal alagimlarinin kullanilmasi ve geri doniisiim oranlarinin artirilmasi gibi konular iizerinde durulmaktadir. Ayrica, Avrupa Birligi
tarafindan belirlenen ¢evre standartlarinin TAEI siireclerine nasil uygulanabilecegi, siirdiiriilebilir imalat i¢in belirlenen emisyon azalt-
ma hedeflerinin ve kaynak ydnetim stratejilerinin endiistriye uyarlanmasi da ele alinmaktadir. TAEI’n ¢evresel ayak izini kiiciiltmeye
yonelik gelismeler, daha ¢evre dostu bir endiistriyel iiretim yapisina ulasmak i¢in kritik dneme sahiptir. Bu ¢alismada degerlendirilen
diizenleyici geligmelerin ve siirdiiriilebilir uygulamalarin TAET siireglerine entegre edilmesi, hem gevresel hem de endiistriyel siirdii-
riilebilirlik agisindan biiyiik nem tasimaktadir. TAEI"1n siirdiiriilebilir imalat cergevesiyle uyumlu hale getirilmesi, gelecekteki iiretim
stireglerinin gevresel etkisini azaltarak endiistriyel ekosistemin daha dayanikli ve ¢evre dostu bir yaprya kavusmasini destekleyecektir.

Anahtar Kelimeler: Tel Atk Eklemeli Imalat; Cevresel Etki; Siirdiiriilebilirlik; Diizenleyici Onlemler; Atik Y&netimi.

Environmental Impact of Wire Arc Additive Manufacturing Technology
and Regulatory Measures for Sustainability

Doruk Giirkan®
« [stanbul Gedik University Mechanical Engineering Department, Istanbul, Tiirkiye, dorukgrkan@yahoo.com

Abstract

Wire Arc Additive Manufacturing (WAAM) is an additive manufacturing method preferred for the efficient production of large-scale
metal parts. WAAM technology is increasingly being adopted in industries such as aerospace, defense, marine, automotive, oil, ener-
gy and biomedical applications. The key advantages of WAAM include reduced material waste and rapid production compared to
traditional manufacturing methods. However, due to its high energy demand, WAAM applications pose challenges to environmental
sustainability goals, particularly in terms of electricity consumption and the associated carbon emissions. This has led to the develop-
ment of regulatory measures aimed at mitigating environmental impact of WAAM. In line with the European Union’s 2030 Sustai-
nable Development Goals, regulations promoting energy efficiency, waste management and emission reduction have initiated efforts
to improve environmental performance of WAAM. This study provides an in-depth analysis of the environmental impacts of WAAM
technology and evaluates sustainability-focused regulations designed to reduce these effects. Key topics include the development of
new technologies aimed at reducing energy consumption in WAAM processes, integration of closed-loop material systems, use of
low-carbon metal alloys and enhancement of recycling rates. Furthermore, the study examines how environmental standards set by
the European Union can be applied to WAAM processes, including the adaptation of emission reduction targets and resource manage-
ment strategies to the industry. Efforts to reduce the environmental footprint of WAAM are critical to achieving more environmentally
friendly industrial production structure. Integrating the regulatory developments and sustainable practices evaluated in this study into
WAAM processes are crucial for both environmental and industrial sustainability. Aligning WAAM with sustainable manufacturing
frameworks will support the transition to a more resilient and eco-friendly industrial ecosystem by reducing the environmental impact
of future production processes.

Keywords: Wire Arc Additive Manufacturing; Environmental Impact; Sustainability; Regulatory Measures; Waste Management.
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Global Schools Aktivite Rehberleri ile STEM Dersi Planlamak:
Iklim Degisikligi ve Enerji
Biisra Dursun®
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Ozet

Bu ders tasarimi, enerji sorununa siirdiiriilebilir bir ¢6ziim getirmek amaciyla multidisipliner bir egitim modeli sunmaktadir.
Enerji tiretiminde kullanilan yontem ve teknolojilerin iklim degisikligi iizerindeki etkisi, 2030 hedefleri dogrultusunda dikkatle
ele alinmasi gereken konulardan biridir. Global Schools Advocate bakis agisiyla hazirlanan bu ders plani, Global Schools’un si-
nif i¢i uygulama rehberleri, Smithsonian Science for Global Goals’un aktivite modiilleri ve Tiirkiye egitim sisteminin fizik, kim-
ya, biyoloji, matematik ve STEM kazanimlar1 ile zenginlestirilmistir. Bu baglamda, EN-ROADS simiilatorii kullanilarak 6gren-
cilerin stirdiiriilebilir bir enerji iiretim modeli olusturmay1 deneyimlemeleri amaglanmistir.Ders planinda SKH 7 (Erisilebilir ve
Temiz Enerji), SKH 9 (Sanayi, Yenilikgilik ve Altyap1), SKH 13(iklim Hareketi) ve SKH 16 (Bar1s, Adalet ve Giiglii Kurumlar)
hedeflerine atifta bulunulmustur. Smithsonian Science for Global Goals’un “Energy” ve “Climate Resilience” modiilleri ile bir-
likte enerji ve iklim degisikligi kavramlari ele alinarak, STEM ile siirdiiriilebilirlik birlestirilmistir. Grafik okuma ve yorumlama
becerileri Matematik kazanimlarimi hedeflerken, enerji ve ekoloji boyutlariyla Biyoloji ve Kimya kazanimlar1 da kapsanmuistir.
Teknoloji kullanimiyla ise bilgisayar bilimleri kazanimlarina temas edilmis, multidisipliner bir plan olusturulmustur. Bu ders
tasarimi, 6grencilere hem enerji kaynaklarinin verimli kullanimi hem de iklim degisikligiyle miicadelede etkili yontemler hak-
kinda farkindalik kazandirmay1 hedeflemektedir. Glinlimiiz diinyasinda enerji siirdiiriilebilirligine yonelik sorumlulugumuzun
bilincinde olarak hazirlanan bu ¢alisma, 6gretmenlere de ¢ok boyutlu bir egitim modelinin rehberligini sunmaktadir. Bu plan,
egitimin gelecegini sekillendirecek STEM ve siirdiiriilebilirlik birlesiminin etkileyici bir 6rnegini teskil etmektedir.

Anahtar Kelimeler: Kiiresel Okullar; STEM; Enerji; Siirdiiriilebilirlik; iklim Degisikligi Egitim Teknolojileri.

Planning a Stem Lesson with Global Schools Activity Guides:
Climate Change and Energy

Biisra Dursun®

@ Bahgesehir College Kocaeli Campus, High School Department, Kocaeli, Tiirkiye, busra.dursun@bahcesehir¢ckl2.tr

Abstract

This lesson design offers a multidisciplinary educational model to provide a sustainable solution to the energy problem. The
impact of energy production methods and technologies on climate change is a crucial issue that needs to be carefully addressed
in line with the 2030 targets. Designed from a Global Schools Advocate perspective, this lesson plan is enriched with Global
Schools’ classroom application guides, Smithsonian Science for Global Goals’ activity modules, and Tiirkiye’s education system
outcomes in physics, chemistry, biology, mathematics, and STEM. In this context, the EN-ROADS simulator is used to enable
students to experience building a sustainable energy production model. The lesson plan references SDG 7 (Affordable and Clean
Energy), SDG 9 (Industry, Innovation, and Infrastructure), SDG 13 (Climate Action), and SDG 16 (Peace, Justice, and Strong
Institutions). Through Smithsonian Science for Global Goals’ “Energy” and “Climate Resilience” modules, energy and climate
change concepts are explored by integrating STEM with sustainability. While aiming to develop mathematics skills in graph re-
ading and interpretation, the plan also covers biology and chemistry outcomes through energy and ecology dimensions. Further-
more, technology use touches upon computer science competencies, creating a multidisciplinary plan. This lesson design aims
to raise students’ awareness of both the efficient use of energy resources and effective methods to combat climate change. This
work, prepared with an awareness of our responsibility toward energy sustainability in today’s world, offers teachers a guide for
a multifaceted educational model. This plan exemplifies the impactful combination of STEM and sustainability that will shape
the future of education.

Keywords: Global Schools; STEM; Energy; Sustainability; Climate Change; Educational Technologies.
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Dongiisellik icin Tasarimda Temel Kritik Basar1 Faktorlerinin Belirlenmesi
ve Degerlendirilmesi
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Ozet

Dongiisel ekonomi (DE) prensiplerine uygun siirdiiriilebilir uygulamalar1 benimsemek i¢in insaat sektorii dnemli bir doniisiim
yasamaktadir. Bu ¢aligma, insaat projelerinde dongiiselligi artiran tasarim stratejilerini uygulamak i¢in gerekli olan kritik basari
faktorlerini (KBF) belirlemeye ve degerlendirmeye odaklanmaktadir. Ayrica ¢alisma igerisinde, belirlenen KBF’ler ile dongiisel
ekonomi ilkelerine geciste insaat sektorii profesyonellerine dnemli olan basar1 faktorlerinin bir ¢ergeve ile sunulmasi da hedef-
lenmektedir. Cevre dostu yap1 uygulamalarina olan talebin artmasiyla birlikte, kaynak verimliligini artirmak, atiklar1 azaltmak ve
malzemelerin yasam dongiisiinii en iist diizeye ¢ikarmak i¢in bu unsurlarin kavranmasi ¢ok énemlidir. Caligma igerisinde, yontem
olarak, literatiir taramasi, uzman goriisleri ve toplanan verileri analiz etmek i¢in bulanik TOPSIS yontemine yer verilmistir. Litera-
tiir taramasi sonucunda, mevcut ¢aligmalarin dongiisel tasarim ilkelerinin temel bir anlayisini saglamakla birlikte bu ilkelerin ingaat
sektoriinde nasil kullanildigint gosterdigi tespit edilmistir. Ayrica, Dongiisel tasarim uygulamalarinin basarili bir sekilde hayata
gecirilmesi igin kritik unsurlarin belirlenmesinde uzman goriislerine bagvurulmustur. Aragtirmada, insaat projelerinde dongiiselligi
destekleyen onemli basar1 faktorleri 6ne ¢ikmistir. Bu faktorler arasinda, dongiisel uygulamalari tesvik eden diizenleyici gerce-
velere uyum, geri doniistiiriilebilir ve siirdiiriilebilir malzemelerin tercih edilmesi, tasarimlarin gelecekteki degisimlere ve farkli
kullanim senaryolarina uyum saglayabilmesi, ve farkli paydaslar arasinda etkin bir is birligi bulunmasi yer almaktadir. Dongiisel
tasarim uygulamasinin basarilt olmasini etkileyen dnemli bilegenleri belirlemede daha fazla bilgi saglanacagi i¢in uzman goriisleri
almmustir. Insaat projelerinde dongiiselligi tesvik eden bir dizi birbirine bagl KSF, bulgularda gésterilmistir. Déngiisel uygulama-
lar1 destekleyen diizenleyici g¢ercevelere uyum; geri doniistiiriilebilir ve siirdiiriilebilir kaynakli malzemelerin se¢imi; tasarimlarin
gelecekteki degisikliklere ve ¢oklu kullanima uyum saglama yetenegi; ve mimarlar, miithendisler, yiikleniciler ve miisteriler arasin-
da igbirligi. Calisma sonucunda, tasarim siireclerinde dongiiselligi kolaylastirmak i¢in yenilik ve teknolojiyi entegre etmenin dnemi
On plana ¢ikmaktadir. Ayrica, sektor profesyonellerinin dongiisel tasarimdaki en iyi uygulamalardan haberdar olmalarini saglamak
icin siirekli egitimin 6nemini vurgulanmaktadir. Sonug olarak, bu calismanin mevcut literatiire katkisi, insaat sektdriinde dongii-
sellik konusundaki devam eden tartigmalara katkida bulunarak, karar vericileri donglisel ekonominin ilkeleriyle uyumlu tasarim
stratejilerini uygulamak i¢in gerekli bilgiyi saglar.

Anahtar Kelimeler: Bulanik TOPSIS; Déngiisel Ekonomi; Insaat Projeleri; Dongiisel Tasarim.

Identification and Evaluation of Key Critical Success Factors
in Design for Circularity
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Abstract

The construction industry is experiencing a substantial shift to implement sustainable practices aligned with the concepts of the
circular economy (CE). This research aims to identify and assess the critical success factors (CSFs) necessary for implementing
design techniques that enhance circularity in building projects. The research seeks to provide a framework identifying the critical
success criteria essential for construction industry experts in adopting circular economy ideas. As the need for sustainable building
techniques rises, comprehending these factors is crucial for enhancing resource efficiency, minimizing waste, and optimizing the
material life cycle. The research employs a literature review, expert insights, and the fuzzy TOPSIS methodology to evaluate the
gathered data. The literature study indicates that current research provide a fundamental comprehension of circular design concepts
and demonstrate their application within the building industry. Furthermore, professional views were sought to identify the essential
components for the effective execution of circular design methods. The research emphasized critical success criteria that facilitate
circularity in building projects. These elements include adherence to legal frameworks that promote circular practices, preference
for recyclable and sustainable materials, design flexibility for future modifications and varied use situations, and efficient coordina-
tion among diverse stakeholders. Expert perspectives were solicited to enhance the understanding of the critical factors that affect
the successful implementation of circular design. The data illustrate many interrelated key success factors that enhance circularity
in building projects. Adherence to legislative frameworks that promote circular processes; use of recyclable and sustainably sour-
ced materials; design flexibility for future modifications and diverse applications; and cooperation among architects, engineers,
contractors, and clients. The research underscores the need of using innovation and technology to promote circularity in design
methodologies. It underscores the need of ongoing education to ensure that industry personnel remain informed about best practices
in circular design. This research enhances the current literature on circularity in the building industry, equipping decision-makers
with essential information to adopt design techniques aligned with circular economy concepts.

Keywords: Fuzzy TOPSIS; Circular Economy; Construction Projects; Circular Design.
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Avrupa Yesil Mutabakati ve Enerji Arz Giivenligi Cercevesinde
Tiirkiye’nin Enerji Politikasinin Siirdiiriilebilirligi

Ismail Ergiin®

« Elektrik Uretim A.S. Genel Miidiirliigii, Ankara, Tiirkiye, ismail.ergun@euas.gov.tr

Ozet

Sanayi devrimi ile baslayan kitlesel iiretimin yalnizca ekonomik hedefleri 6n plana almasi, kar-fayda iliskisinin zaman igerisin-
de sorgulanmasina neden olmustur. Yirminci ylizyilin ikinci yarisindan itibaren uluslararast alanda ifade edilmeye baslanilan
stirdiirtilebilir kalkinma fikri; tiretimin, toplumsal ve ekolojik boyutlar1 da i¢eren biitiinciil bir perspektif ile ele alinmas1 gerek-
tigini vurgulamaktadir. Kalkinmanin siirdiiriilebilirligi, bu {i¢ temel politika alaninin entegrasyonu ve harmonizasyonuna baglt
olmakla beraber; enerji politikasi, siirdiiriilebilir kalkinmanin {i¢ temel alanini da etkilemekte ve sekillendirmektedir. Bu bag-
lamda siirdiiriilebilir enerji; enerji kaynaklarinin verimli kullanilmasi, ¢evreye duyarlt enerji kaynaklari ile tiretim faaliyetlerinin
gerceklestirilmesi ve istihdam piyasalariin degisen enerji politikalar1 ile uyumlu olarak sekillendirilmesidir. 2019 yilinda ilan
edilen ve gliniimiize degin bazi degisimlerden gegen Avrupa Yesil Mutabakati (AYM) ile 2022 yilinda baslayan ve halen devam
Rusya-Ukrayna savasi, kiiresel bir oyuncu olan Tiirkiye nin kalkinma, verimlilik ve enerji arz giivenligi konularini biitiinciil bir
yontemle ele almasini zorunlu kilmaktadir. Siirdiiriilebilir bir enerji politikasi, enerji verimliligi ve enerji arz giivenliginin varligi
ile dogrudan ilintilidir. Tirkiye’nin niikleer enerji alanina ydnelik politika doniisiimii, enerji politikalarinin ulusal veya bolge-
sel degil, kiiresel diizlemi de icerecek sekilde planlanmasinin dnemini vurgulamaktadir. Varolan linyit ve komiir kaynaklarina
dayali enerji tiretim siireglerinin, 2053 net sifir emisyon hedefleri dogrultusunda yeniden planlanlanarak enerji arz giivenligi ve
stirekliligini de igerecek bigimde ele alinmasi gerekmektedir. Ulusal taksonomi mevzuati ve sinirda karbon diizenlemesi gibi
stirdiiriilebilir politika alanlarini giiglendirecek idari ve biirokratik adimlarin atilmasi yoluyla enerjinin finansmani ve ekonomisi
de uzun vadeli bir doniisiim ve gelisim siirecine gegis yapacaktir.Calismada, dncelikle, AYM kapsaminda tanimlanan hedefler
ve kiiresel enerji piyasalarini etkileyen Rusya-Ukrayna savasinin enerji diplomasisi iizerine etkileri, tarihsel akis igerisinde, ilgili
aktorlerin politika adimlar agiklanarak ele alinacaktir. Ardindan, Tiirkiye’ nin enerji profili ve hedefleri istatistiki verilerle acikla-
narak, stirdiiriilebilir bir enerji politikasi kapsaminda yasanan zorluklar ve sahip olunan firsatlar degerlendirilecektir. Son olarak,
Tiirkiye’nin enerji politikasinin verimli ve siirdiiriilebilir olmasina yonelik politika onerileri tartisilacaktir.

Anahtar Kelimeler: Avrupa Yesil Mutabakati; Tiirkiye; Enerji Verimliligi; Siirdiiriilebilirlik; Enerji Arz Giivenligi.

Sustainability of Tiirkiye’s Energy Policy Within the
Framework of the European Green Deal and Energy Supply Security

Ismail Ergiin®

“ Electricity Generation Company, Ankara, Tiirkiye, ismail.ergun@euas.gov.tr

Abstract

The fact that mass production, which started with the industrial revolution, prioritized only economic goals, caused the profit-be-
nefit relationship to be questioned over time. The idea of sustainable development has begun to be expressed internationally
since the second half of the twentieth century; It emphasizes that production should be considered with a holistic perspective that
includes social and ecological dimensions. Although the sustainability of development depends on the integration and harmoni-
zation of these three basic policy areas; Energy policy affects and shapes all three basic areas of sustainability. In this context,
sustainable energy; efficient use of energy resources, carrying out production activities with environmentally friendly energy
resources and shaping employment markets in line with changing energy policies. The European Green Deal (EGD), which
was declared in 2019 and has gone through some changes until today, and the Russia-Ukraine war, which started in 2022 and is
still ongoing, require Tiirkiye, a global player, to address the issues of development, efficiency and energy supply security in a
holistic manner. A sustainable energy policy is directly related to the existence of energy efficiency and energy supply security.
Tirkiye’s policy transformation towards the field of nuclear energy emphasizes the importance of planning energy policies not
only nationally or regionally, but also to include the global level. Energy production processes based on existing lignite and coal
resources need to be re-planned in line with the 2053 net zero emission targets and addressed in a way that includes energy supp-
ly security and continuity. By taking administrative and bureaucratic steps that will strengthen sustainable policy areas such as
national taxonomy legislation and border carbon regulation, the financing and economy of energy will transition to a long-term
transformation and development process. In the study, first of all, the targets defined within the scope of the EGD and the effects
of the Russia-Ukraine war, which affected the global energy markets, on energy diplomacy will be discussed by explaining the
policy steps of the relevant actors in the historical flow. Then, Tiirkiye’s energy profile and targets will be explained with statis-
tical data, and the challenges and opportunities within the scope of a sustainable energy policy will be evaluated. Finally, policy
recommendations for Tiirkiye’s energy policy to be efficient and sustainable will be discussed.

Keywords: European Green Deal; Tiirkiye; Energy Efficiency; Sustainability; Energy Supply Security.
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Ozet

Son yillarda esnek sensorler, giyilebilir cihazlar, saglik hizmetleri ve elektronik deri (E-Skin) gibi uygulamalarda biiyiik ilgi
gormektedir. Bu sensorler, piezorezistif ve kapasitif 6zellikler sunan 6zel malzemelerle gelistirilebilmekte ve hassasiyet, mali-
yet ve biyolojik uyumluluk gibi avantajlarla dikkat cekmektedir. Ayrica, stirdiiriilebilirlik agisindan diistik enerji tiiketimi, geri
doniistiiriilebilir malzemeler kullanimi ve uzun 6miirlii tirtinlerin gelistirilmesi bu sensorlerin dnemli hedefi haline gelmistir. Bu
calismada, yenilik¢i bir esnek basing sensorii tasarlanmis ve COMSOL Multiphysics yazilimi ile simiile edilmistir. Tasarlanan
sensor, 1x1 cm boyutlarinda, 150 pm kalinliginda PDMS (Polidimetilsiloksan) blogu iizerine yerlestirilmis 12 x 12’lik tetrahed-
ral piramit dizisinden olusan kapasitif bir basing sensoriidiir. Piramitler, 25 um taban genisligi ve yiikseklige sahip olup, aralarin-
daki mesafe 70 um’dir. Sensoriin iist ve alt kisimlarina altin elektrotlar eklenmis ve kapasitans dlgtimleri yapilmistir. Sensére 0
ile 1000 Pa arasinda basing uygulanarak kapasitans degisimleri incelenmistir. Siirdiiriilebilirlik agisindan, sensériin ince ve hafif
yapist, iiretim siireglerinde malzeme kullanimini azaltarak kaynak tasarrufuna katki saglamaktadir. Kullanilan PDMS malzemesi
geri doniistiiriilebilir olup ¢evre dostu 6zellikler tasimaktadir. Ayrica, diisiik enerji tilketimi ve uzun 6miirlii olmasi, bu sensorii
stirdiiriilebilir elektronik cihazlar i¢in ideal bir aday haline getirmektedir.Genel olarak, tasarlanan esnek sensor, yiiksek hassa-
siyeti, hafifligi ve ince yapisi ile saglik izleme sistemleri ve giyilebilir cihazlar i¢in gii¢lii bir adaydir. Sensoriin siirdiiriilebilir
teknoloji ile entegrasyonu, ¢evresel etkileri azaltmak i¢in gelecekte daha da gelistirilebilir.

Tesekkdir: Bu calisma Tiibitak 2209-A projeleri kapsaminda 1919B012337100 basvuru numarasiyla desteklenmistir.
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Design and Simulation of a New Flexible Piezoelectric Sensor
Necati Ekmen?, Durmus Ali Karakelle®, Eren Efe Tuncer®, G6zde Konuk Ege®*

 Istanbul Gedik University, Mechatronics Programme, Istanbul, Turkiye, necatiekmen@hotmail.com
b Istanbul Gedik University, Mechatronics Programme, Istanbul, Turkiye, durmusalikarakelle@gmail.com
¢ Istanbul Gedik University, Mechatronics Programme, Istanbul, Turkiye, erenefetuncer@hotmail.com

@ Istanbul Gedik University, Mechatronics Programme, Istanbul, Turkiye, gozde.konuk@gedik.edu.tr (*Corresponding Author)

Abstract

In recent years, flexible sensors have garnered significant interest in applications such as wearable devices, healthcare services,
and electronic skin (E-Skin). These sensors can be developed with specialized materials that offer piezoresistive and capacitive
properties, standing out due to their sensitivity, cost-effectiveness, and biocompatibility. Moreover, low energy consumption,
the use of recyclable materials, and the development of durable products have become key targets for these sensors from a sus-
tainability perspective. In this study, an innovative flexible pressure sensor was designed and its performance simulated using
COMSOL Multiphysics software. The designed sensor is a capacitive pressure sensor composed of a 12 x 12 tetrahedral pyramid
array placed on a 1x1 cm, 150 um thick PDMS (Polydimethylsiloxane) block. The pyramids have a base width and height of 25
pum, with a spacing of 70 pm between them. Gold electrodes were added to the top and bottom of the sensor, and capacitance
measurements were conducted. Changes in capacitance were examined by applying pressure in the range of 0 to 1000 Pa. From
a sustainability perspective, the sensor’s thin and lightweight structure contributes to resource conservation by reducing material
usage in production processes. The PDMS material used is recyclable, reflecting environmentally friendly characteristics. Furt-
hermore, its low energy consumption and long lifespan make this sensor an ideal candidate for sustainable electronic devices.
Overall, the designed flexible sensor, with its high sensitivity, light weight, and slim profile, is a strong candidate for healthcare
monitoring systems and wearable devices. The integration of the sensor with sustainable technology can be further developed in
the future to reduce environmental impact.

Acknowledgements: This project was supported by TUBITAK 2209-A projects with the application number 1919B012337100.
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Ozet

Iki boyutlu malzemeler elektronik &zellikleriyle birgok arastirmacinin biiyiik ilgisini ¢ekmektedir. Grafen ve gegis metali
dikalkojenitleri (TMD veya TMDC) tek katmanlari (MX2) bu grubun iiyeleridir. M bir gegis metalidir (M = Mo, W, Zr, Hf,
vb.) ve X bir kalkojendir (X = S, Se, Te, vb.). MX, molekiillerinin her bir tabakasi zayif Van der Waals kuvvetleriyle birbirine
baglanmistir. Tabaka ii¢ atom kalinligindadir. Merkezde bir metal atomu ve metalin Gistiinde ve altinda kalkojen atomlar1 bulunur.
Yapinin elektronik 6zellikleri, tabaka sayis1, boyutlar ve kusur sayisi ile oynanarak degistirilebilir. Ornegin, tek katmanl WS,
yapist 2,1 eV’lik dogrudan bant aralidina sahipken, birka¢ katmanli WS, 1,35 eV’lik dolayli bant araligina sahiptir [1]. Bu ¢a-
lismada, tek katman WS ’nin elektronik 6zellikleri YFT yontemi kullanilarak incelenmistir. Yiik yogunlugu, bant yapis1 ve bant
aralig gibi 6zellikler hesaplanmustir.

[1] Park, J., Kim, M. S., Cha, E., Kim, J., & Choi, W. (2017). Synthesis of uniform single layer WS2 for tunable photolumines-
cence. Scientific Reports, 7(1), 16121.
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Abstract

Two-dimensional materials attract great attention of many researchers with their electronic properties. Graphene and transiti-
on-metal dichalcogenides (TMD or TMDC) monolayers (MX,) are members of this group. M is a transition metal (M = Mo, W,
Zr, Hf, etc.) and X is a chalcogen (X = S, Se, Te, etc.). Each layer of MX, molecules is bonded together by weak Van der Waals
forces. Layer is three atoms thick. There is a metal atom in the center and chalcogen atoms above and below the metal. The ele-
ctronic properties of the structure can be changed by manipulating the number of layers, dimensions, and the number of defects.
For example, while the single-layer WS, structure has a direct band gap of 2.1 eV, the few-layer WS, has an indirect band gap
of 1.35 eV [1]. In this study, the electronic properties of monolayer WS, were investigated by DFT method. Properties such as
charge density, band structure, and band gap were calculated.

[1] Park, J., Kim, M. S., Cha, E., Kim, J., & Choi, W. (2017). Synthesis of uniform single layer WS, for tunable photolumines-
cence. Scientific Reports, 7(1), 16121.

Keywords: WS,; Monolayer; DFT.
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Ozet

Sunulan ¢aligsma yesil hidrojen tiretiminin termodinamik ve ekonomik analizini ele almaktadir. Holistik olarak incelenen ¢alis-
mada giines enerjisi destekli gii¢, sogutma ve hidrojen iiretiminin enerji verimliligi incelemektedir. Giines enerjisinden fayda-
lanmak i¢in iki farkli giines kolektorii kullanilmaktadir. Kolektdr olarak vakum tiiplii giines kolektorii ve parabolik oluk giines
kolektori, kolektdre entegre gii¢ iiretim sistemi i¢in Organik Rankine Cevrimi (ORC), kolektore entegre sogutma sistemi igin
ejektorlii sogutma sistemi (ESS) ve hidrojen iiretimi i¢in proton degisimli membran (PDM) tercih edilmistir. Deneysel olarak
incelenen ¢aligmada, ORC sisteminde ¢alisma akigkani olarak iki farkli ¢aligma akigkaninin karsilagtirmali analizi sunulmak-
tadir. Enerji verimliligi ve ekonomik analiz i¢in miihendislik denklem ¢6ziicti (EES) yazilimi kullanilmigtir. ORC ve ejektorli
sogutma sisteminde kullanilan ¢aligma akigkanlar1 R134yf ve R32’dir. Her iki Termo-ekonomik analiz sonucunda en yiiksek
enerji verimliligi ve en diisiik maliyet sirastyla %12.25 ve 2.075 $/kgH, olarak hesaplanmaktadir.

Anahtar Kelimeler: Hidrojen Uretimi; ORC; Giines Enerjisi; Ekonomik Analiz; Enerji Verimliligi.

Thermo-economic Assessment of the Solar Energy Based Power, Cooling and Hyd-
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Abstract

The presented study addresses the thermodynamic and economic analysis of green hydrogen production. This holistic investi-
gation examines the energy efficiency of solar energy-assisted power, cooling, and hydrogen production systems. Two different
types of solar collectors are utilized to solar energy: an evacuated tube solar collector and a parabolic trough solar collector. For
power generation, the Organic Rankine Cycle (ORC) is integrated with the collectors, while an ejector cooling system (ECS) is
used for cooling integration, and a proton exchange membrane (PEM) is preferred for hydrogen production. In this experimental
study, a comparative analysis of two different working fluids is conducted within the ORC system. Engineering equation solver
(EES) software was used for energy efficiency and economic analysis. The working fluids used in the ORC and ejector cooling
system are R134yf and R32. The thermo-economic analysis results indicate that the highest energy efficiency and the lowest cost
are calculated as 12.25 % and 2.075 $/kgH., respectively.

Keywords: Hydrogen Production; ORC; Solar Energy; Economic Analysis; Energy Efficiency.
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Ozet

Son yiizyildir, diilnyada yasanan ¢arpict degisimler ile birlikte kiiresel 1sinmanin olumsuz etkileri hizla artmaktadir. Bunun ya-
nisira teknolojide yasanan hizli degisim ve donisiimle birlikte yenilenebilir enerjiye olan baglilik her gegen giin artmaktadir.
Birlesmis Milletler Cevre Programina gore ‘fosil yakit iiretiminin gidisatinin giivenli bir iklim gelecegiyle bagdasmadigini vur-
gulanmakta ve fosil yakit ¢ikarmaya devam etmekten uzaklasma ¢agrisinda bulunulmaktadir’. Matematiksel verilere gore, ge-
leneksel yontemlerle olugan enerji talebini siirdiiriilebilir yontemlere konverte etmek, ¢evreci sehirlerin olusan elektriksel giic
verimliligini artirmaktadir.Cevreci sehirler kapsaminda, siirdiiriilebilir yasamin temel yapisi fosil olmayan kaynaklarin tiiketil-
mesidir. Benzetim programlari ve yapay zeka modellemelerinin hizla gelistigi siirecte, giines enerjisinin siirdiiriilebilirlige olan
katkilar1 yapay sinir aglari ile incelenip,dogrusal olarak tahminlendirilmistir. Bu bildiride cografi yer sekilleri agisindan zengin
Istanbul ilinin giines enerjisi potansiyeli géz oniine alinarak siirdiiriilebilirlik kapsaminda; Istanbul ilindeki giines enerjisinin
kullanim1 incelenerek Devlet Meteoroloji Isleri Genel Miidiirliigii verilerinden elde edilen istanbul iline ait 2023-2024 yillar1
arasinda Ol¢tilmis; aylik acik gilin sayisi, aylik ortalama nispi nem, aylik ortalama hava basinci, aylik ortalama sicaklik, aylik
toplam giineslenme siiresi, aylik ortalama riizgar hizi ve aylik toplam giines 1sinim siddeti degerleri kullanilmistir. Avantajli
kullanim alan1 bulunan yapay sinir aglar1 (YSA) metodu ile aylik toplam giines 1smnim1 siddeti tahmin edilerek Istanbul ili giines
enerjisi potansiyeli ve verimlilik analiz edilerek, 6 aylik 12 aylik 24 aylik ve 36 aylik verimlilik sonuglarinin Istanbul ilinde gii-
nes enerjisi kullanim potansiyeline etkileri akreditilmistir. Ote yandan, giines enerjisi kullaniminin Istanbul ilinde olusturdugu
katkilar detaylandirilmistir. Bu ¢alismada literatiir taramasi, metaryel ve method, Istanbul ilinin enerji yonetim performansi ve
stirdiirtilebilirlik yoniinden degerlendirilmesi, YSA ile dogruluk artirict tekniklerle analiz etme,verimlilik tahminlendirilmesi ve
sonuglar sunulmaktadir.

Anahtar Kelimeler: Giines Enerjisi; Yenilenebilir Enerji; Stirdiiriilebilirlik; Cevreci Sehirler; Yapay Sinir Aglari; Tahminlendirme
Regresyonu
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Abstract

Over the last hundred years, the negative effects of global warming have been increasing rapidly along with the dramatic changes at
around the world. Nowadays, with its striking effect, technology is advancing rapidly and with it the dependence on renewable energy is
increasing. According to the United Nations Environment Programme, it emphasises that ‘the course of fossil fuel production is incom-
patible with a secure climate future and calls for a move away from continuing to extract fossil fuels’. Rationally, converting the energy
demand produced by traditional methods into sustainable methods increases electrical energy efficiency in renewable cities. Within the
scope of environmentally friendly cities, the basic structure of sustainable life is the consumption of non-renewable energy resources.
In an era where simulation programs and artificial intelligence modeling are rapidly developing, the contributions of solar energy to
sustainability have been examined and predicted with artificial neural networks. In this report, considering the solar energy potential
of Istanbul province, which is rich in terms of geographical landforms, within the scope of sustainability; The use of solar energy in
Istanbul province is examined and the data obtained from the General Directorate of State Meteorology Works for Istanbul city between
2023-2024 is measured.General Directorate of State Meteorological Affairs; Monthly number of clear days, monthly average relative
humidity, monthly average air pressure, monthly average temperature, monthly total sunshine duration, monthly average wind speed
and monthly total solar radiation intensity values were used coherently. Monthly total solar radiation intensity was estimated with the
advantageous artificial neural networks (ANN) method. 6-month, 12-month, 24-month and 36-month efficiency analyzes of the solar
energy potential and efficiency of Istanbul province were made using the estimation technique with artificial neural network methods.
On the other hand, the positive effects of solar energy use in Istanbul are explained. This study is organized in many sections. These
sections are introduction, literature review and materials and methods, evaluation of Istanbul province in terms of energy management
performance and sustainability, analysis and efficiency estimation with ANN, and accuracy increasing techniques and results.

Keywords: Solar Energy; Renewable Energy; Sustainability; Green Cities; Artificial Neural Network; Prediction Regression.
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Ozet

Cat tipi giines panel sistemi binalarin ¢atisina monte edilen, elektrik enerjisi liretmek icin glines 151811 elektrik enerjisine do-
niistiiren fotovoltaik (PV) panellerdir. Bu galismada cat1 tipi giines panel sistemleri i¢in en uygun yiizey temizleme sistemini
secimi yapilmak istenmektedir. PV panel sistemlerinde yiizeyde biriken toz, kir, kus pisligi, yaprak ve camur gibi faktorler,
giines 1518101 engelleyerek panelin enerji verimliligini diisiirmektedir. Bu nedenle, PV sistemlerde yiizey temizligi bliyiik dnem
tagimaktadir. Literatiir ve sanayi uygulamalari incelendiginde, manuel, otomatik, su tasarruflu veya robotik gibi ¢esitli temizleme
yontemlerinin avantaj ve dezavantajlarinin var oldugu gézlenmektedir. Bu ¢alismada, ¢ok kriterli karar verme (MCDM) yontem-
lerinden biri olan FANP (Fuzzy Analytic Network Process) yontemi tercih edilmistir. FANP, yenilenebilir enerji ve giines enerjisi
alaninda yaygin olarak kullanilan bir yontem olup, fotovoltaik panellerin yilizey temizleme sistemleri alaninda daha 6nce uygu-
lanmamistir. Bu durum, yontemin ¢alismaya yenilik¢i bir bakis agisi kazandirmasini saglamaktadir. FANP yonteminin se¢ilme
nedeni, yontemin karmasik sistemlerdeki kriterler arasindaki karsilikli bagimliliklar1 degerlendirme 6zelligine sahip olmasidir.
Bu 06zellik, temizleme sistemlerinin seciminde birgok kriterin dikkate alinmasini saglamaktadir. Calismada, enerji verimliligi,
maliyet, ¢evresel siirdiiriilebilirlik, kullanim kolayligi ve bakim gereksinimi gibi kriterler temel alinarak en uygun temizleme
yonteminin secilmesi igin gerekli olan degerlendirmelerin ve anketin hazirlanma kriterleri anlatilacaktir. Yapilan ¢alisma ile en
uygun degerlendirme sorulart belirlenecektir.

Anahtar Kelimeler: MCDM; Bulanik Mantik; FANP; Yiizey Temizleme; Enerji Verimliligi.
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Abstract

Rooftop solar panel systems are photovoltaic (PV) panels mounted on the roof of buildings, which convert sunlight into electrical
energy to generate electrical energy. In this study, it is aimed to select the most suitable surface cleaning system for rooftop solar
panel systems. Factors such as dust, dirt, bird droppings, leaves and mud accumulated on the surface of PV panel systems reduce
the energy efficiency of the panel by blocking sunlight. Therefore, surface cleaning is of great importance in PV systems. When
literature and industrial applications are examined, it is observed that there are advantages and disadvantages of various cleaning
methods such as manual, automatic, water-saving or robotic. In this study, FANP (Fuzzy Analytic Network Process) method,
which is one of the multi-criteria decision making (MCDM) methods, is preferred. FANP is a widely used method in the field of
renewable energy and solar energy, but has not been previously applied in the field of surface cleaning systems of photovoltaic
panels. This gives the method an innovative perspective to the study. The FANP method was chosen because it has the ability to
evaluate the interdependencies between criteria in complex systems. This feature enables many criteria to be considered in the
selection of cleaning systems. In this study, the criteria for the preparation of the evaluations and questionnaire required for the
selection of the most appropriate cleaning method based on criteria such as energy efficiency, cost, environmental sustainability,
ease of use and maintenance requirements will be explained. The most appropriate evaluation questions will be determined with
the study.

Keywords: MCDM; Fuzzy Logic; FANP; Surface Cleaning; Energy Efficiency.
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Ozet

Bu ¢alismada, elektrikli binek araclarda sag ve sol olarak iki adet kullanilan arka salincak kolu pargasinin agirliginin azaltilma-
styla iiretim siirecinde olusan karbon emisyonunun diisiiriilmesi hedeflenmistir. Arag agirliginin azaltilmasi, ¢evresel siirdiiriile-
bilirlik agisindan 6nemli bir iyilestirme olarak 6ne ¢ikmaktadir. Ozellikle otomotiv endiistrisinde hem ekonomik hem de gevresel
faydalar sunan bu yaklasim, daha verimli ve ¢evre dostu ulasim ¢dztimlerinin gelistirilmesine katki saglamaktadir. Arastirmada,
alcak basinglh aliiminyum dokiim (LPDC) yontemi kullanilarak AlSi10Mg alagimu ile iiretilen arka salincak kolunun karbon
emisyon degerleri, “besikten kapiya” metodolojisi kullanilarak hesaplanmistir. Bu metodoloji, liretim siirecinde ham madde-
lerden itibaren tiim asamalarin karbon emisyon etkilerini degerlendirmekte ve tedarik zincirindeki tiim asamalar1 kapsayarak
parganin ¢evresel etkilerini detayli bir sekilde ortaya koymaktadir. Arka salincak kolunun karbon esdeger hesaplamalari hem
mevcut parca tasarimi hem de agirligi optimize edilmis yeni parca tasarimi i¢in ayr1 ayri yapilmistir. Calismada yapilan tasarim
degisiklikleri, arka salincak kolunun dokiim agirliginda yaklasik %15, islenmis agirliginda ise %10 oraninda azaltma saglamustir.
Parca agirligindaki bu azalma sayesinde, toplam karbon emisyon degeri, eski tasarimdaki 52,62 kgCO2eq/parga seviyesinden,
optimize edilmis yeni tasarimda 48,74 kgCO2eq/parca seviyesine diistirilmistiir. Sonug olarak, bu tasarim degisikligi ile iiretim
stirecinde olusan karbon esdegerinde yaklasik %8 oraninda bir azalma elde edilmistir. Otomotiv endiistrisinde siirdiiriilebilirlik
odakl1 iiretim uygulamalar1 gelistirme amacina 6nemli katkilar sunmaktadir. Ozellikle diisiik karbon emisyonlu arag iiretimi
hedefleyen bu ¢alisma, enerji verimliligini artirma ve ¢evreye olan olumsuz etkileri azaltma noktasinda dikkate deger bir 6rnek
teskil etmektedir. Arag lizerinde kullanilan pargalarin agirlik optimizasyonu ile g¢evresel faydalari, siirdiirtilebilir bir gelecek
adina enddistriye yon verici nitelikte olup, daha az kaynak kullanim1 ve daha diisiik karbon ayak izi ile dogay1 korumaya yonelik
o6nemli bir adim olarak degerlendirilmelidir.
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Abstract

This study aims to mitigate carbon emissions generated during the production process by reducing the weight of the rear spring
arm component, used in pairs (left and right) in electric passenger vehicles. Reducing vehicle weight stands out as a significant
improvement for environmental sustainability. This approach provides both economic and environmental benefits, contributes
to the development of more efficient and eco-friendly transportation solutions, particularly in the automotive industry. In this
research, the carbon emission values of the rear spring arm, produced using low-pressure die casting (LPDC) with AlSi10Mg
alloy, were calculated using the “cradle-to-gate” methodology. The methodology evaluates the carbon emission impacts of all
stages in the production process from raw materials onward, covering all phases in the supply chain to comprehensively assess
the environmental impacts of the part. Carbon equivalent calculations for the rear spring arm were made separately for both the
current part design and the weight-optimized new part design. The design modifications made in the study reduced the casting
weight of the rear spring arm by approximately 15% and its machined weight by 10%. Due to this weight reduction, the total
carbon emission value was mitigated from 52.62 kgCO2eq/part in the previous design to 48.74 kgCO2eq/part in the optimized
new design. Consequently, this design modification achieved around an 8% reduction in carbon equivalents generated during the
production process. This study significantly contributes to the goal of developing sustainability-oriented manufacturing practices
in the automotive industry. Especially targeting the production of low-carbon-emission vehicles, this study serves as a valuable
example of increasing energy efficiency and reducing harmful environmental impacts. The environmental benefits of weight op-
timization in vehicle components represent a guiding initiative toward a sustainable future, taking an essential step in preserving
nature by using fewer resources and achieving a lower carbon footprint.

Keywords: Rear Spring Arm; Carbon Equivalent; AISi10Mg Alloy; Sustainability; LPDC.
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Ozet

Geligen teknoloji, artan niifus enerji tiiketiminde artisa neden olmustur. Artan enerji talebini karsilayabilmek enerji kaynaklari-
nin kullaniminda da hizli bir artisa neden olmustur. Giinlimiizde enerji arzinin ¢ogu konvansiyonel enerji kaynaklarindan olan
fosil enerji kaynaklarindan saglanmaktadir. Fosil tabanli enerji kaynaklari sera gazi emisyonlarinda artisa neden olduklari i¢in
cevre, iklim ve canli sagligi i¢in biyiik risk olusturmaya baslamistir. Bu durum son yillarda, ¢evre ile dost tiikenme riski olma-
yan siirdiiriilebilir 6zellikte olan yenilenebilir enerji kaynaklar ile ilgili caligmalar ivme kazandirmis ve konvansiyonel enerji
kaynaklarma bir alternatif olusturmustur. Yenilenebilir enerji kaynaklar: giines enerjisi, riizgar enerjisi, hidroelektrik, jeotermal,
dalga, gel-git, hidroelektrik ve biyokiitle enerjisi olmak iizere gruplandirilabilir. Biyolojik kdkenli olan, yenilenebilir, fosil olarak
degerlendirilmeyen organik bilesimlere biyokiitle denmektedir. Biyokiitle kaynaklar1 termokimyasal, biyokimyasal ¢evrimler
ve fiziksel yontemlerle biyoyakitlara doniistiiriilmektedir. Biyokiitle atiklarinin oksijensiz ortamda fermente edilmesi ile olugan
gazlara biyogaz denilmektedir. Biyogazi elde etmek icin ise seker kaynakli ya da biyogaz elde edilebilecek olan iiriinler kulla-
nilmaktadir. Biyogaz olarak en ¢ok sar1 etkisi olan metan gazi hayvan giibrelerinden elde edilebilmektedir. Hayvan giibrelerinin
bertaraf edilmesi ayni zamanda bu salinan metan gazindan kojenerasyon sistemi yapilarak sicak su ve elektrik eldesi saglanabilir.
Tiirkiye’de bulunan Manisa ilinde yapilan inceleme sonucunda, 2021 yili verilerine dayanarak hayvan giibrelerinden elde edilen
biyogazdan elektrik iiretimi 472.489,23 MWe olarak bulunmustur. Ilin 2021 yili niifus saymm sonucu 1.456.626 kisi olarak
bulunmus ve TEDAS 2020 verilerine gore Manisa ilinin kisi bas1 elektrik tiiketimi 3.571 kWh olarak ¢ikarilmistir. 2021 yilinda
ortalama deger olarak 3.571 kWh alindig1 zaman bir yilda toplam elektrik tiketimi 5.201.611 MWhe bulunmustur. Kurulabilecek
olan biyogaz tesislerden elde edilecek elektrik enerjisi ihtiyaci olan elektrik enerjisinin yaklasik %9’luk ihtiyacini karsilayabil-
mektedir. Toplam kapasite olarak 53,94 MW’ lik giice sahip tesis kurulabilir. Bu miktar biiytlik oldugu i¢in, ham maddenin oldugu
yerlere yakin daha kiiciik tesislerle, konutlarin elektrik ihtiyaci karsilanabilir. En ¢ok kanatli hayvanlarin giibresinden biyogaz
elde edilebilmektedir. Kurulacak olan tesisler kanatli hayvan g¢iftliklerinin yakinlarina kurulabilir. Biyogaz tesislerinden elde
edilebilecek elektrik ile birlikte 274.043,7534 ton CO2 salinimin dniine gegilebilinir.

Anahtar Kelimeler: Biyogaz; Enerji; Biyokiitle; Yenilenebilir Enerji; Elektrik.

Determination of Biogas Production Potential from Animal Manure: Specific to the
Provinces of Manisa
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Abstract

Developing technology and increasing population have caused an increase in energy consumption. Meeting the increasing ener-
gy demand has led to a rapid rise in the use of energy resources. Today, most of the energy supply is provided by fossil energy
sources, which are conventional. Fossil-based energy sources have begun to pose a great risk to the environment, climate, and
living health because they cause an increase in greenhouse gas emissions. This situation has accelerated in recent years. Studies
on sustainable renewable energy resources that are environmentally friendly and have no risk of depletion have created an al-
ternative to conventional energy sources. Renewable energy sources can be grouped as solar, wind, hydroelectric, geothermal,
wave, tidal, hydroelectric, and biomass energy. Organic compounds that are of biological origin, renewable, and not considered
fossils are called biomass. Biomass resources are converted into biofuels by thermochemical, biochemical cycles, and physical
methods. Gases formed by fermenting biomass waste in an oxygen-free environment are called biogas. To obtain biogas, pro-
ducts originating from sugar or from which biogas can be obtained are used. Methane gas, which has the most yellow effect as
biogas, can be obtained from animal manure. Disposal of animal manure can also be achieved by creating a cogeneration system
from this released methane gas to produce hot water and electricity. As a result of the examination conducted in Manisa province
in Tiirkiye, electricity production from biogas obtained from animal manure was found to be 472,489.23 MWe, based on 2021
data. The 2021 census result of the province was found to be 1,456,626 people, and according to TEDAS 2020 data, the per ca-
pita electricity consumption of Manisa was determined as 3,571 kWh. Taking 3,571 kWh as the average value in 2021, the total
electricity consumption in a year was found to be 5,201,611 MWhe. The electrical energy obtained from biogas facilities that
can be established can meet approximately 9% of the electrical energy needs. A facility with a total capacity of 53.94 MW can
be established. Since this amount is large, the electricity needs of residences can be met with smaller facilities close to where the
raw materials are located. Biogas can be obtained mostly from poultry manure. The facilities to be established can be established
near poultry farms. With the electricity that can be obtained from biogas facilities, 274,043.7534 tons of CO2 emissions can be
prevented.

Keywords: Biogas; Energy; Biomass; Renewable Energy; Electric.
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OSTIM Organize Sanayi Bolgesinde Yesil ve Dijital Doniisiimiin Onciiliigii:
Yiiksekogretim Kurumlari ile Tasarim ve Olgiitler

Zeliha Sahin Cagl®
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Ozet

21. yiizy1l, biiytik ol¢iide sera gazi1 emisyonlari tarafindan tetiklenen iklim degisikligi ile ¢cevresel anlamda 6nemli zorluklar
sunmaktadir. Endistriyel sektor, enerji tilketimi ve karbon emisyonlarinin baslica katkisi olarak, gliniimiiz diinyasinda siirdiiriile-
bilirligin kritik 6nemini vurgulamaktadir. Yiiksekdgretim kurumlari, egitim, arastirma ve kampiis uygulamalari araciligiyla siir-
diirtilebilirligi tegvik ederek bu zorluklarin Gistesinden gelmede 6nemli bir rol oynamaktadir. Bu ¢aligsma, yliksekdgretim kurum-
larmin, endiistriyel ekosistemin ayrilmaz bir parcasi olarak, sirket degerlerine, arastirmalarina ve yerel sanayilerle igbirliklerine
stirdiiriilebilir uygulamalar1 entegre ederek sanayi bolgelerinde siirdiiriilebilirlige nasil katkida bulunabileceklerinin mimarisini
tasarlanmaktadir. Arastirma, sanayi bdlgelerindeki sosyal, ekonomik, cevresel ve egitimsel zorluklarin ele alinmasi gerektigine
vurgu yapmaktadir. Universiteler, kapsayic1 ortamlar yaratmak, siirdiiriilebilir ekonomik modeller gelistirmek, cevreye duyarli
uygulamalar1 benimsemek ve egitimde yeniligi tesvik etmek i¢in uygun bir konumda yer almaktadir. Bu stratejileri uygulaya-
rak, Yiksekogretim kurumlar1 daha siirdiiriilebilir bir gelecegin elde edilmesine 6nemli 6l¢iide katki saglayabilir. Endiistriyel
sektorde, verimliligi, enerji performansini ve siirdiiriilebilirligi artirmak, strateji gelistirme, pazar payini artirma, uluslararasi
rekabet avantajlari elde etme ve isletmelerin ve tilkelerin gelisimini tegvik etme agisindan hayati dneme sahiptir. Bu alanlarda is
biiyiimesini ve performansini iyilestirmeye, maliyetleri azaltmaya, karlilig1 artirmaya, nitelikli ve bilingli bir is giicii olusturmay1
ve i¢ ve dis cevresel etkileri en aza indirmeye odaklanilmaktadir. Buna paralel olarak, OSTIM, dijital ve yesil doniisiim ile yeni
nesil sanayilerde siirdiirtilebilirlik, akilct verimlilik ve siirekli iyilestirmeye odaklanan bir programin gelistirilmesinin mimar-
ligin1 yapmaktadir. Program, sirketlerin enerji verimliligi ve siirdiiriilebilirlik agisindan mevcut durumlarini degerlendirmeyi,
performans dlglimleri yapmayi, iyilestirme firsatlarini belirlemeyi ve anahtar performans gostergeleri temelli hedefler koymay1
amaclamaktadir. Sirketleri stirdiiriilebilirlik yolculuklarinda rehberlik etmek icin teknolojik araglar, ilgili modeller ve en iyi uy-
gulama orneklerini entegre etmektedir. Program ayrica, etkilesimli bire bir toplantilar araciliiyla sektor verilerini toplamak ve
sektorel ihtiyaglari ve zorluklari belirlemeyi planlamaktadir.

Anahtar Kelimeler: Siirdiiriilebilirlik Olgiitleri; Sanayi; Akilc1 Verimlilik; Karlilik ve Maliyet Azaltma; Mimari, Enerji.

Leading Green and Digital Transformation in OSTIM Industrial Zone:
Design and Metrics with HEI Collaboration

Zeliha Sahin Cagl®

@ OSTIM Technical University, Architecture and Design Faculty, Interior Architecture and Environmental Design, zeliha.sahincagli@ostimteknik.edu.tr

Abstract

The 21st century has presented significant environmental challenges, with climate change being a major concern, largely driven
by greenhouse gas emissions. The industrial sector is a primary contributor to energy consumption and carbon emissions, under-
scoring the critical importance of sustainability in today’s world. Higher education institutions (HEIs) play an essential role in
addressing these challenges by promoting sustainability through education, research, and campus practices. This study explores
how HEIs, as integral parts of the industrial ecosystem, can contribute to sustainability within industrial zones by integrating
sustainable practices into company values, research, and collaborative efforts with local industries.The research emphasizes the
need to address the social, economic, environmental, and educational challenges in industrial zones. Universities are positioned
to foster inclusive environments, develop sustainable economic models, adopt environmentally responsible practices, and drive
innovation in education. By implementing these strategies, HEIs can significantly contribute to achieving a more sustainable
future.In the industrial sector, enhancing efficiency, energy performance, and sustainability are crucial for strategy development,
increasing market share, gaining international competitive advantages, and driving the development of businesses and nations.
The focus is on improving business growth and performance in these areas, reducing costs, increasing profitability, building a
skilled and conscious workforce, and minimizing both internal and external environmental impacts.In line with this, OSTIM is
leading the architecture of development of a program that focuses on sustainability, rational efficiency, and continuous improve-
ment in digital and green transformation and next-generation industries. The program aims to assess the current position of com-
panies in terms of energy efficiency and sustainability, conduct performance measurements, identify improvement opportunities,
and set key performance indicator-based targets. It integrates technological tools, relevant models, and best practice examples
to guide companies in their sustainability journey. The program also plans to gather standard data and identify sectoral needs
and challenges through interactive one-on-one meetings with companies.The paper includes the experiences, contributions, and
feedback from all participants which are invaluable in shaping this program and advancing sustainability efforts in both higher
education institutions and the industrial sector.

Keywords: Sustainability Metrics; Industry; Rational Efficiency; Profitability and Cost Reduction; Architecture, Energy.
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Ozet

Yenilenebilir enerji kaynaklart ve elektrik sebekelerinin hizla genislemesi, enerji talep ve arz dengesizliklerine yol agmaktadir. Bu
durum, enerji iiretimi ve tiikketimi arasindaki uyumsuzluklar nedeniyle gerilim ve frekans seviyelerinde dalgalanmalara neden ol-
makta, enerji sistemlerinin stabilitesini tehdit etmektedir. Ozellikle giines ve riizgar gibi yenilenebilir enerji kaynaklarinin dogasi
geregi degisken ve ongdriilemez olmasi, bu dalgalanmalart daha da artirmaktadir. Geleneksel enerji tiretim sistemlerinin aksine,
yenilenebilir enerji sistemleri, talebe aninda cevap verme konusunda siirli kapasiteye sahiptir. Bu baglamda, enerji depolama
sistemleri, yenilenebilir enerji {iretiminin verimli bir sekilde yonetilmesi ve sebeke dengesinin korunmasi igin kritik bir ¢oziim
olarak 6n plana ¢ikmaktadir. Bataryalarin kalan kullanim 6mrii (Remaining Useful Life, RUL) ve sarj durumu (State of Charge,
SoC) iizerine yapilan ¢alismalar, batarya giivenilirligi, kullanici deneyimi ve gevresel siirdiiriilebilirlik agisindan kritik 6nemde-
dir. Bu ¢alismalar, enerji verimliligi, mobilite artisi, batarya degisim ihtiyacinin azalmasi ve atik yonetimi avantajlar1 sunmakta-
dir. Batarya omrii tahmini, batarya tabanli sistemlerin etkin yonetimini ve enerji talebine yonelik stratejik planlamay1 miimkiin
kilmaktadir. Derin 6grenme yontemleri, batarya kapasite ve dmiir tahmini alaninda 6nemli ilerlemeler saglamistir. Endiistriyel
uygulamalarda tercih edilen uzun émiirlii ve yiiksek enerji depolama kapasitesine sahip piller, derin 6grenme yontemleriyle daha
iyi analiz edilmektedir. Bu ¢aligmadada; Scaled Conjugate Gradient (SCG) algoritmasi, batarya kapasite tahmininde kullanilarak
elde edilen sonuglar incelenmektedir. Batarya tabanli sistemlerin etkin yonetimini kolaylastirarak enerji depolama teknolojile-
rinin stirdiiriilebilirligini destekleyici yaklagimlar olusturmak amaglanmigtir. Batarya tahmini iizerine yapilan bu ¢alismada elde
edilen %1.098 MAPE, 0.9823 R2, 0.0019 MSE ve 0.0302 MAE performans metrikleriyle, enerji depolama sistemlerinin verimli
yonetimini, enerji kaynaklarmin etkin kullantimin1 ve enerji ihtiyaglarina yonelik stratejik planlamay1 desteklemektedir.

Anahtar Kelimeler: Batarya Omrii; Batarya Yonetim Sistemi; Derin Ogrenme; Enerji Tahmin.
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Abstract

The swift proliferation of renewable energy sources and electric grids is resulting in discrepancies between energy supply and
demand. This scenario causes variations in voltage and frequency levels due to discrepancies between energy generation and
consumption, jeopardizing the stability of energy networks. The intrinsically fluctuating and unpredictable characteristics of re-
newable energy sources, such as sun and wind, intensify these oscillations. In contrast to conventional energy producing systems,
renewable energy systems has a restricted ability to adapt immediately to demand. In this environment, energy storage devices
arise as a vital solution for the effective management of renewable energy generation and for sustaining grid stability. Research
on Remaining Useful Life (RUL) and State of Charge (SoC) of batteries is essential for battery reliability, user satisfaction,
and environmental sustainability. These studies provide benefits in energy efficiency, increased mobility, diminished battery
replacement requirements, and superior waste management. Estimating battery longevity facilitates the efficient management of
battery-operated equipment and the strategic planning of energy requirements. Deep learning techniques have made substantial
progress in estimating battery capacity and longevity. Long-lasting batteries with substantial energy storage capacity, favored in
industrial applications, are more efficiently assessed utilizing deep learning methodologies. This study analyzes the outcomes de-
rived from the application of the Scaled Conjugate Gradient (SCG) technique for estimating battery capacity. It seeks to enhance
the efficient management of battery systems and devise strategies that promote the sustainability of energy storage technology.
This study’s performance measures, comprising 1.098% MAPE, 0.9823 R2, 0.0019 MSE, and 0.0302 MAE, enhance the effecti-
ve management of energy storage systems, the optimal use of energy resources, and strategic planning to fulfill energy demands.

Keywords: Battery; Battery Management Systems; Deep Learning; Prognostic Algorithms; Battery Life.
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SMSG’nin Dinamik Analizi
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Ozet

Sabit Miknatisli Senkron Jeneratorler (SMSG) daha yiiksek verimlilik, daha az bakim gereksinimi, daha diistik titresim ve gii-
riiltii seviyeleri gibi avantajlari ile riizgar enerjisi sektoriinde giderek daha 6nemli bir rol oynamaktadir. Dogru tasarim ve uygun
malzeme se¢imi, hem yiiksek performans hem de maliyet etkinligi saglayan jeneratorlerin iiretilmesinde 6nemli faktorlerdir.
SMSG tasariminda kullanilan ¢ekirdek ve sargi malzemeleri, riizgar tiirbini ¢ikis giiciiniin performansini belirlemede kritik rol
oynamaktadir. Bu malzemelerin se¢imi, jeneratdriin verimliligi, dayaniklilig1 ve toplam performans iizerinde dogrudan etkilidir.
Cekirdek malzemesi, jeneratoriin manyetik aki yogunlugunu ve elektrik iiretim verimliligini belirlerken, sargi malzemesi ise
jeneratoriin elektriksel karakteristiklerini etkiler. Bu ytlizden, dogru c¢ekirdek ve sargi malzemelerinin se¢imi, SMSG nin riizgar
tirbini ¢ikis giiclinii optimize etmede biiyilik bir dneme sahiptir. Bu ¢alisma, riizgar tiirbini uygulamalarinda kullanilan SMSG-
lerin farkli ¢ekirdek ve sargi malzemelerinin kombinasyonlarina dayanan karsilagtirmali bir performans analizini sunmaktadir.
Tasarim ve analizlerde gekirdek malzeme segimleri kiitle yogunlugu, iletkenlik, kalinlik ve Poisson orani degerleri gore yapil-
maktadir. Sargi malzemesi segimleri akim tasima kapasitesi ve iletkenliklere gore yapilmaktadir. Ayrica, bu ¢alismada gergekgi
analizin gergeklestirilmesi i¢in malzemelerin karakteristik 6zellikleri ve manyetik nitelik egrileri (BH ve BP) kullanilmaktadir.
Bu calismada, ¢ekirdek ve sargi malzemelerinin farkli kombinasyonlardaki elektriksel performans analizleri SMSGlerin verim-
lilik, tork ve kayip egrilerine dayanmaktadir. Tasarim ve elektromanyetik analizler ANSYS/MAXWELL yazilimi kullanilarak
gergeklestirilmektedir. Onerilen model 380 V, 50 Hz ve 18 kW ¢ikis giiciine gére tasarlanmstir. Analiz sonuglari, kullanilan
malzemelerin en uygun kombinasyonun sabit miknatish senkron jeneratoriin verimliligi artirdigini gostermektedir. Bu sonuglar,
SMSG kullanan riizgar tiirbini sistemlerinin verimliligini artirmak ve siirdiiriilebilirligini optimize etmek icin degerli bilgiler
sunmaktadir.

Anahtar Kelimeler: ANSYS; Jenerator Tasarimi; Malzemeler; Kalict Miknatisli Senkron Jenerator; Riizgar tiirbini.

Dynamic Analysis of PMSGS with Different Core and Winding Materials
for Wind Turbine Application
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Abstract

Permanent Magnet Synchronous Generators (PMSG) are playing an increasingly important role in the wind energy sector with
their advantages such as higher efficiency, less maintenance, lower vibration and noise levels. Correct design and appropriate
material selection are important factors in producing generators that provide both high performance and cost-effectiveness. The
core and winding materials used in the design of the PMSG play a critical role in determining the performance of the wind turbine
output power. The selection of these materials directly affects the efficiency, durability, and overall performance of the genera-
tor. While the core material determines the magnetic flux density and power generation efficiency of the generator, the winding
material affects the electrical characteristics of the generator. Therefore, the selection of the correct core and winding materials is
of great importance in optimizing the wind turbine output power of the PMSG. This study presents a comparative performance
analysis of PMSGs used in wind turbine applications based on different core and winding material combinations. In the design
and analysis, core material selections are made according to mass density, conductivity, thickness, and Poisson’s ratio values.
Winding material selections are made according to current carrying capacity and conductivities. In addition, the characteristic
properties and magnetic quality curves (BH and BP) of the materials are used in this study to perform realistic analysis. In this
study, the electrical performance analysis of different combinations of core and winding materials is based on the efficiency,
torque, and loss curves of PMSGs. Design and electromagnetic analysis are performed using ANSYS/MAXWELL software. The
proposed model is designed for 380 V, 50 Hz, and 18 kW output power. The analysis results show that the most suitable combi-
nation of materials used increases the efficiency of the permanent magnet synchronous generator. These results provide valuable
information to increase the efficiency and optimize the sustainability of wind turbine systems using PMSGs.

Keywords: ANSYS; Generator Design; Materials; Permanent Magnet Synchronous Generator; Wind Turbine.
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Ozet

Sehirler, iklim degisikligiyle miicadelede sera gazi emisyonlarini azaltmak ve ¢evresel zorluklara uyum saglamak icin Stirdiirii-
lebilir Enerji ve Iklim Eylem Planlar’n1 (SECAP) uygulayan kritik aktorlerdir. Bu galisma, Istanbul, Barselona, Kopenhag ve
Miinih’in SECAP’larmi karsilastirarak ortiisen adaptasyon eylemlerini tespit etmeyi ve SWOT analizi kullanarak bu eylemlerin
etkinligini degerlendirmeyi amaglamaktadir. Yesil altyapinin tegvik edilmesi, su yonetim sistemlerinin gii¢lendirilmesi ve yeni-
lenebilir enerji kullanimmin artirilmasi bu kentlerde ortak stratejiler olarak éne ¢cikmaktadir. Ornegin, Kopenhag, yesil ulasim ve
enerji yenileme projeleriyle 6n plana ¢ikarken, Miinih enerji verimliliginde siki bina standartlar1 ve jeotermal enerji kullanimiyla
ornek teskil etmektedir. Barselona toplum odakli yenilenebilir enerji projelerine agirlik verirken, istanbul ulasim altyapisi ve
kiy1 tagkinlarina uyum 6nlemlerine odaklanmaktadir. Buna ragmen, finansal kisitlar, kaynak yetersizligi ve toplumsal katilim
diizeylerindeki farkliliklar gibi ortak zorluklar bulunmaktadir. Ancak, uluslararasi isbirligi ve yerel halkin katilimi, SECAP>larin
etkinligini artirmak i¢in 6nemli firsatlar sunmaktadir. SWOT analizi, her bir kentin benzersiz yerel adaptasyonlar sergiledigini,
ancak daha genis 6lgekli engellerin asilmasinda kolektif ¢abalarin gerekli oldugunu ortaya koymaktadir. Bu karsilastirmali ince-
leme, kentlerin iklim adaptasyonu ¢ergevelerini gelistirmek i¢in degerli iggoriiler sunmaktadir. Kopenhag ve Miinih gibi basarili
orneklerden 6grenerek, diger kentler kentsel kirilganliklar ele almak ve kiiresel siirdiiriilebilirlik hedeflerine katkida bulunmak
icin stratejilerini iyilestirebilir.

Anahtar Kelimeler: SECAP; Iklim Degisikligi; Siirdiiriilebilir Enerji; GHG; SWOT.

Type A Comparative Analysis of Sustainable Energy and Climate Action Plans:
Case Studies of Istanbul, Barcelona, Copenhagen, and Munich
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Abstract

Cities are at the forefront of combating climate change, serving as pivotal actors in implementing Sustainable Energy and Cli-
mate Action Plans (SECAPs) to reduce greenhouse gas emissions and adapt to environmental challenges. This study compares
the SECAPs of Istanbul, Barcelona, Copenhagen, and Munich, focusing on identifying overlapping adaptation actions and
evaluating their effectiveness using a SWOT analysis. Common strategies across these cities include promoting green infrastru-
cture, enhancing water management systems, and expanding renewable energy usage. For instance, Copenhagen excels in green
mobility and energy retrofitting, while Munich sets benchmarks in energy efficiency through strict building standards and geot-
hermal energy use. Barcelona emphasizes community-driven renewable energy projects, and Istanbul prioritizes transportation
and coastal flood adaptation measures. Despite these strengths, the cities face shared challenges, such as financial constraints,
resource limitations, and varying levels of community engagement. However, international cooperation and local participation
present opportunities to enhance the effectiveness of SECAPs. The SWOT analysis underscores that while each city exhibits
unique local adaptations, collective efforts are essential to overcome broader obstacles like climate policy integration and fun-
ding. This comparative review offers valuable insights for cities aiming to improve climate adaptation frameworks. By learning
from successful practices in cities like Copenhagen and Munich, others can refine their strategies to address urban vulnerabilities
while contributing to global sustainability goals.

Keywords: SECAP; Climate Change; Sustainable Energy; GHG; SWOT.
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Gedik MYO’nun Enerji Doniisiimiine Siirdiiriilebilir Yaklasimi: RES Incelemesi

Ceren Aydin™, Egemen Sulukan®
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Ozet

Bu ¢alisma, Gedik Meslek Yiiksekokulu’nun (MYO) enerji sistemlerini analiz etmek ve enerji yonetimini daha verimli hale
getirmek amaciyla referans enerji sistemi (RES) yaklagimini uygulamaktadir. RES, enerji arz ve talep siireglerinin detayli ve sis-
tematik bir sekilde modellenmesine olanak tantyan gii¢lii bir analiz aracidir. Caligmada, Gedik MY O’nun mevcut enerji altyapist
titizlikle incelenmis ve enerji akislar1 sematik olarak ortaya konmustur. Boylece, enerji arzindan nihai enerji talebine kadar olan
siirecler arasindaki etkilesimler kapsamli bir sekilde degerlendirilmistir. Analiz sirasinda Gedik MY O’nun enerji arz kaynaklari,
enerji doniisiim teknolojileri ve nihai enerji tagiyicilar: detayl bir sekilde incelenmistir. Elektrik tiretim ve dagitim siiregleri ile
bu siirecleri destekleyen dizel yakitlar gibi teknolojiler analiz edilmistir. Bu teknolojiler, hem enerji doniisiim siireglerinde oy-
nadigi rol agisindan hem de verimlilik seviyeleri bakimindan degerlendirilmistir. Caligma kapsaminda, Gedik MY O’nun enerji
tiikketim profilleri belirlenmis ve bu tiiketimin karsilanmasinda kullanilan sistemlerin performansi analiz edilmistir. Ornegin,
1s1tma, sogutma, aydinlatma gibi temel enerji talebi alanlarinda kullanilan teknolojiler ile bu teknolojilerin siirdiiriilebilirlik iize-
rindeki etkisi ele alinmistir. Elde edilen bulgular, Gedik MYO’nun enerji yonetiminde daha siirdiiriilebilir stratejiler gelistirmesi
icin somut éneriler sunmaktadir. Ornegin, mevcut enerji doniisiim teknolojilerinin modernizasyonu, yenilenebilir enerji kaynak-
larmin entegrasyonu ve enerji tasarrufuna yonelik davranigsal degisikliklerin tegvik edilmesi gibi ¢oziimler 6nerilmistir. Ayrica,
bu ¢aligma, egitim kurumlarinin enerji sistemlerini daha verimli ve siirdiiriilebilir hale getirmek i¢in RES tabanli bir yaklagimin
uygulanabilirligini vurgulamaktadir. Yerel 6l¢ekteki bir kurumun enerji doniisiimiine yonelik bu detayli yaklasimi, diger benzer
kurumlar i¢in de bir model olusturabilir. Bu baglamda, Gedik MY O 6zelinde gergeklestirilen bu ¢alisma, hem akademik litera-
tiire hem de enerji yonetimi uygulamalarina katki saglayabilecek nitelikte onemli bir drnektir.

Anahtar Kelimeler: Referans Enerji Sistemi; Gedik MYO; Enerji Yonetimi; Strdiirilebilirlik; Enerji Verimliligi.

A Sustainable Approach to Energy Transition at Gedik Vocational School:
An Analysis of the Reference Energy System (RES)
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Abstract

This study applies the Reference Energy System (RES) approach to analyze and enhance the energy management systems of
Gedik Vocational School (MYO). RES is a robust analytical tool that enables the detailed and systematic modeling of energy
supply and demand processes. In this context, the existing energy infrastructure of Gedik Vocational School has been thoroughly
examined, and energy flows have been schematically represented. Thus, the interactions between energy supply and final energy
demand processes have been comprehensively evaluated. The analysis involved a detailed examination of Gedik Vocational
School’s energy supply sources, energy transformation technologies, and final energy carriers. Technologies such as diesel fuels
used in electricity production and distribution processes were analyzed in terms of their roles in energy transformation processes
and their efficiency levels. Additionally, the energy consumption profiles of Gedik Vocational School were determined, and the
performance of systems used to meet this demand was evaluated. For example, the technologies employed in core energy de-
mand areas such as heating, cooling, and lighting were assessed, including their impacts on sustainability. The findings provide
concrete recommendations for Gedik Vocational School to develop more sustainable strategies in energy management. Proposed
solutions include the modernization of existing energy transformation technologies, the integration of renewable energy sources,
and the promotion of behavioral changes aimed at energy conservation. Furthermore, this study emphasizes the applicability of
RES-based approaches to improving the energy systems of educational institutions, making them more efficient and sustainable.
This comprehensive approach to energy transformation at a local-scale institution not only serves as a model for similar orga-
nizations but also contributes significantly to academic literature and energy management practices. In this context, the study
conducted at Gedik Vocational School represents an important example that offers valuable insights for both theoretical and
practical advancements.

Keywords: Reference Energy System; Gedik Vocational School; Energy Management; Sustainability; Energy Efficiency.
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Azerbaycan’da Yesil Enerjiye Gecis Arastirmasi:
Enerji Verimliligi ve Elektrikli Araclar
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Ozet

Yesil enerjiye gecis, sadece tilkelerin degil, bir biitlin olarak gezegenimizin siirdiiriilebilirliginin saglanmasi ve yasanabilirliginin
gelecek nesillere birakilmasi anlamina geliyor. Bu baglamda Azerbaycan, yesil enerjiye gegis konusunda devlet diizeyinde stra-
tejik kararlar almis olup, yesil enerjinin toplam enerji iiretimindeki paymni 2030 yilina kadar %35,5’e ¢ikarmay1 hedeflemektedir.
Arastirma ¢alismasinin 6nemi yesil enerjiye gegis siirecinin ve Azerbaycan’in bu siiregteki roliiniin incelenmesidir. Makalede
Azerbaycan’in yesil enerji politikasi ve yesil enerji projeleri detaylandirilmistir. Orta Asya iilkeleri Kazakistan ve Ozbekistan ile
birlikte Avrupa’ya elektrik ihracat1 siireclerine deginildi. Aragtirma yontemleri arasinda anket, istatistiksel analiz ve karsilastirma
yer alir. Anket yonteminin uygulanmasi, niifusun temiz enerji kullanimina iligkin goriislerini incelemeyi amaglamaktadir ve bes
sorudan olusmaktadir. Ik soru, yesil enerjiye ne 6lciide ve neden gegmek istediklerini arastirmakt1 ve soru suydu: Sokagmizda
veya bolgenizde yesil enerjiye gegis konusunda yatirim yapmak i¢in herkesle anlastiniz mi? Bu durumda yatirim yapmanin asil
sebebi nedir? Coktan segmeli soruya yanit veren katilimcilar, birinci dncelik olarak karbon emisyonunun azaltilmasini, ardindan
aylik elektrik maliyetlerinin diistirilmesini belirttiler. “Evinizi aydinlatmak i¢in diisiik tiiketimli (60W’a kadar) ampul kullaniyor
musunuz?” Soruya ¢ogunluk (%53) “bazi1 odalarda” yanitint verdi. “Evinizde enerji tasarrufu yapmay1 ne kadar diisliniiyorsu-
nuz?” Katilimcilarin %55°1 “yeterli” yanitini verdi. “Yatirimcilarin iilkede yenilenebilir enerji teknolojileri tiretimine yonelik ya-
tirimlarini nasil degerlendiriyorsunuz?” Anket sorusuna katilimcilarin biiyiik ¢ogunlugu (%60) olumlu bir yaklagim sergileyerek
desteklerini ifade etti. “Ulkede elektrikli otomobil otoyollarinin ve yollarinin (resim anket katilimcilarina 6rnek olarak gosterildi)
olusturulmasini nasil degerlendiriyorsunuz?” Ankete yanit verenlerin %59’u “Avrupa iilkelerinde yasanan bu deneyimin benim
iilkemde de yasanmasini istiyorum” cevabini verdi. %26°s1 “Hareket halindeyken sarj etmenin tehlikeli oldugunu diisiiniiyorum”
secenegini tercih etti. Azerbaycan’in 2019-2023 donemindeki elektrikli otomobil ithalat: istatistiksel ve karsilastirmalt analiz
yoluyla analiz edildi. Petrol ve dogalgaz zengini bir iilke olmasina ragmen, iilke niifusunun yesil enerji giindemini destekledigi
anketle dogrulanirken, elektrigin verimli kullanimi ve tasarrufunun da insanlarin siklikla diisindiigii konular arasinda oldugu
ogrenildi.

Anahtar Kelimeler: Yesil Enerji; Katilimcilar; Elektrik; Anket.

Green Energy Transition Survey in Azerbaijan:
Energy Efficiency and Electric Vehicles
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Abstract

The transition to green energy means ensuring the sustainability and livability of not only countries but also our planet as a
whole to future generations. In this context, Azerbaijan has made strategic decisions at the state level on the transition to green
energy and aims to increase the share of green energy in total energy production to 35.5% by 2030. The importance of the rese-
arch study is the examination of the process of transition to green energy and the role of Azerbaijan in this process. The article
details Azerbaijan’s green energy policy and green energy projects. The processes of electricity export to Europe, together with
the Central Asian countries of Kazakhstan and Uzbekistan, are discussed. The research methods include surveys, statistical
analysis and comparison. The application of the survey method aims to examine the views of the population on the use of clean
energy and consists of five questions. The first question was to investigate to what extent and why they want to switch to green
energy, and the question was: Have you agreed with everyone to invest in the transition to green energy on your street or in your
area? What is the main reason for investing in this case? Respondents who answered the multiple-choice question indicated that
reducing carbon emissions was the top priority, followed by reducing monthly electricity costs. “Do you use low-consumption
(up to 60W) bulbs to light your home?” The majority (53%) answered “in some rooms.” “How much do you think you can save
energy in your home?” 55% of respondents answered “sufficiently.” “How do you assess investors’ investments in renewable
energy technologies in the country?” The vast majority (60%) of respondents expressed their support for the survey question.
“How do you assess the creation of electric highways and roads in the country (the picture was shown to survey participants as
an example)?”” 59% of respondents answered “I want this experience experienced in European countries to be experienced in my
country as well.” 26% chose the option “I think charging while moving is dangerous.” Azerbaijan’s electric car imports in the
period 2019-2023 were analyzed through statistical and comparative analysis. Despite being a country rich in oil and natural gas,
the survey confirmed that the country’s population supports the green energy agenda, while it was learned that the efficient use
and saving of electricity is among the issues that people frequently think about.

Keywords: Green Energy; Respondents; Electricity; Survey.
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Mimaride Doganin Kendisinden Esinlenmek: Biyomimikri Yontemi
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Ozet

Doga; hayvanlar, insanlar ve birgok canlinin yagsamini siirdiirdiigii cevredir. Ayn1 zamanda doga, sanat ve bilim dallar1 olmak iize-
re ¢esitli disiplinlerde esin kaynagi olmustur. Biyomimikri kavrami ise doganin taklit edilmesini esas alan bir tasarim yontemidir.
Bu taklit dogaya ait canlilarin, organizmalarin, dongiilerin ve siireglerin gibi bir¢ok unsurun 6zelliklerinin tasarimlara entegre
edilmesiyle yapilmaktadir. Bu tasarimlar mimari, endiistri Girlinleri, tekstil ve ulagim araglari gibi genis kapsamli alanlarda kul-
lanilabilmektedir. Mimaride biyomimikri ise doganin sadece formel, gorsel veya estetik baglamlarda kullanilmasi sinirliliginda
kalmamaktadir. Doganin &zellikleri siirdiiriilebilir, ¢evre dostu ve yenilik¢i ¢dztiimler sunabilecek sekilde tasarimlara entegre
edilmektedir. Boylelikle mimari yapilarda biyomimikri yaklagimiyla yapilan tasarimlar sayesinde doga, yap1 ve kullanicilar i¢in
cesitli avantajlar tiretilmektedir. Doga baglaminda yapinin bilingsizce enerji tiiketmesi ve karbon salinimi gibi zarar verebilecek
olumsuz etkiler en aza indirgenebilmektedir. Yapida ise enerjinin {iretimi ve doniigiimii, dogal kaynaklardan yararlanilmas,
atiklarin geri dontisiimi gibi sistemlerin biyomimikri yontemiyle uygulanmasi miimkiindiir. Boylelikle hem yap1 igin hem de
doga i¢in siirdiiriilebilir ¢oziimler kullanilabilmektedir. Yapilarin kullanicilari i¢in ise biyomimikri sayesinde mekan konforunu
etkileyen aydinlatma, havalandirma gibi kriterlere olumlu katkilar sunulabilmektedir. Kisacasi yapilarda biyomimikrinin tasarim
yontemi olarak kullanilmasi genellikle konsept asamasinda detayl1 arastirilip analiz edilerek olmaktadir. Bu analizlerle birlikte
cesitli tasarim elemanlari, belirlenen stratejiye uygun olarak tasarlanarak siirdiiriilebilir ¢éztimler tretilebilmektedir. Sonug ola-
rak biyomimikri doganin kendini yenileyen ve gesitli 6zelliklerinden esinlenerek faydali yapilar iiretmeyi saglamaktadir. Boyle-
ce bir¢cok alanda kapsamli, slirdiiriilebilir, dogaya zarar vermeyen tasarimlarin yapilmasini miimkiin kilmaktadir. Asli Mimarlik
olarak projelerde dogal kaynaklarin bilingli kullanim1 ve geri doniistiiriilebilirlik gibi siirdiiriilebilir ¢dziimlere yer verilmeye
calisilmaktadir. Bu siirdiiriilebilir ¢éztimlere farkli bir bakis agis1 olan biyomimikri kavraminin da gelecek projelerde dahil edil-
mesi planlanmaktadir.

Anahtar Kelimeler: Biyomimikri; Mimarlik; Tasarim; Insan; Doga.

Inspiration from Nature Itself in Architecture: The Biomimicry Method
Aleyna Kaya®

“Ash Architecture, Design Centre, Istanbul, T tirkiye, aslimimarlik@gmail.com

Abstract

Nature is the environment in which animals, humans and many other living things live. At the same time, nature has been a source of inspiration
in various disciplines, including art and science. The concept of biomimicry is a design method based on the imitation of nature. This imitation
is done by integrating the characteristics of many elements of nature such as living things, organisms, cycles and processes into designs. These
designs can be used in a wide range of fields such as architecture, industrial products, textiles and transportation vehicles. Biomimicry in arc-
hitecture is not limited to the use of nature only in formal, visual or aesthetic contexts. The characteristics of nature are integrated into designs
in a way that can offer sustainable, environmentally friendly and innovative solutions. Thus, thanks to the designs made with the biomimicry
approach in architectural structures, various advantages are produced for nature, structure and users. In the context of nature, negative effects
such as unconscious energy consumption and carbon emissions can be minimized. In the building, it is possible to apply systems such as energy
production and transformation, utilization of natural resources, and recycling of wastes with the biomimicry method. In this way, sustainable
solutions can be used both for the building and for nature. For the users of the buildings, biomimicry can make positive contributions to criteria
such as lighting and ventilation that affect space comfort. In short, the use of biomimicry as a design method in buildings is usually researched
and analyzed in detail at the concept stage. With these analyzes, sustainable solutions can be produced by designing various design elements in
accordance with the determined strategy. As a result, biomimicry enables the production of useful structures inspired by the self-renewing and
various features of nature. Thus, it makes it possible to make comprehensive, sustainable, nature-friendly designs in many areas. Asli Architec-
ture tries to include sustainable solutions such as conscious use of natural resources and recyclability in its projects. The concept of biomimicry,
which is a different perspective to these sustainable solutions, is planned to be included in future projects.

Keywords: Biomimicry; Architecture; Design; Human; Nature.
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Markalarin Siirdiiriilebilirlik Faaliyetlerine Yonelik Bir Arastirma
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Ozet

Cevre, iklim ve toplumla ilgili hizli degisimlerin yarattigi endiseler, insani ihtiyaglara odaklanan siirdiiriilebilirlik kavramini
glinimiiziin en 6nemli tartigma konularindan biri héline getirmistir. Artan ¢evresel farkindalik, tiiketicilerin ¢evreyi koruma,
dogal kaynaklarin gelecek nesillere aktarimi gibi konulardaki hassasiyetlerini artirmistir. Bu durumu fark eden markalar, ¢evre
dostu {iriinler ve siirdiiriilebilir ambalajlar iiretmeye baslamis, ayni zamanda ¢evresel etkilerini azaltmaya yonelik stirdiirtile-
bilirlik odakli ¢esitli faaliyetler gerceklestirmistir. Bu durum, hem igletmeler hem de bireyler i¢in siirdiiriilebilir pazarlama ve
stirdiirtilebilir tiiketim, siirdiirtilebilir marka gibi yeni kavramlarin dogmasina zemin hazirlamistir. Stirdiiriilebilirlik, giiniimiizde
insanlarin ihtiyaglarini karsilarken, gelecek nesillerin ihtiyag duyacagi dogal kaynaklari koruma zorunlulugunu da beraberinde
getirmektedir. Bu kavram, igletmeleri gevresel ve sosyal sorumluluklarint géz déniinde bulundurarak faaliyet géstermeye tesvik
etmektedir. Ayrica, markalarin pazarlama mesajlarinda siirdiiriilebilirlik sdylemlerine siklikla yer verdikleri goriilmektedir. Bu
mesajlar yalnizca tiiketicileri bilgilendirme ve farkindalik yaratma amaci tasimamakta, ayni zamanda marka imajini gliglendir-
me ve marka sadakati olusturma acisindan da 6nemli bir rol oynamaktadir. Markalarin siirdiiriilebilirlik ¢cabalarinin, 6zellikle
Z kusag1 gibi cevresel ve sosyal duyarliligr yiiksek tliketici gruplari lizerinde pozitif etkiler yarattig1 bilinmektedir. Bununla
birlikte, stirdiiriilebilirlik séylemlerinde seffafligin eksik olmasi durumunda, bu ¢abalarin «greenwashingy algisi yaratabilecegi
ve markalarin itibarina zarar verebilecegi de literatiirde sik¢a vurgulanmaktadir. Bu nedenle, markalarin bu sdylemleri tutarlt
ve seffaf bir gekilde yiiritmesi biiyiik 6nem tagimaktadir. Bu arastirmada markalarin siirdiiriilebilirlik yaklagimlari incelenerek
gerceklestirdigi siirdiiriilebilirlik odakli faaliyetlerinden somut 6rneklere yer verilmistir.

Anahtar Kelimeler: Siirdiiriilebilirlik; Siirdiiriilebilir Tiiketim; Siirdiiriilebilirlik Tletisimi; Siirdiiriilebilir Pazarlama;
Stuirdiiriilebilir Marka.
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Abstract

Concerns about the rapid changes in the environment, climate and society have made the concept of sustainability, which focuses
on human needs, one of the most important discussion topics today. Increasing environmental awareness has increased consu-
mers’ sensitivity to issues such as protecting the environment and transferring natural resources to future generations. Brands
that have realized this situation have started to produce environmentally friendly products and sustainable packaging and have
also carried out various sustainability-focused activities aimed at reducing their environmental impacts. This situation has paved
the way for the emergence of new concepts such as sustainable marketing, sustainable consumption and sustainable branding for
both companies and individuals. Sustainability brings with it the obligation to protect the natural resources that future generati-
ons will need while meeting the needs of people today. This concept encourages companies to operate with environmental and
social responsibilities in mind. In addition, it is seen that brands frequently include sustainability discourses in their marketing
messages. These messages do not only aim to inform and raise awareness among consumers, but also play an important role in
strengthening the brand image and creating brand loyalty. It is known that brands’ sustainability efforts have positive effects,
especially on consumer groups with high environmental and social sensitivity, such as Generation Z. However, it is frequently
emphasized in the literature that if transparency in sustainability discourses is lacking, these efforts can create the perception of
“greenwashing” and damage the reputation of brands. Therefore, it is crucial for brands to conduct these discourses in a con-
sistent and transparent manner. In this research, the sustainability approaches of brands are examined and concrete examples of
sustainability activities are given.

Keywords: Sustainability; Sustainable Consumption; Sustainability Communication; Sustainable Marketing; Sustainable Brand.
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Ozet

Yenilenebilir enerji kaynaklarinin siireksiz yapisi, enerjinin verimli bir sekilde kullanilabilmesi i¢in depolamanin gerekliligini or-
taya koyarken; artan diinya niifusunun enerji ihtiyacini ¢evre dostu ve siirdiiriilebilir teknolojilerle karsilamak adina bu sistemle-
rin gelistirilmesi bilyiik 6nem tagimaktadir. Enerjinin depolanmasi sadece arz talep dengesini saglamakla kalmayip ayrica enerji
sistemlerinin performansini ve kullanilabilirligini de arttirarak, enerjinin korunmasina olanak saglamaktadir. Termokimyasal 1s1
depolama (TID) sistemleri, 6zellikle yiiksek enerji yogunlugu/diisiik karbon ayak izi ve diisiik 1s1 kaybina sahip olmalar1 nedeni
ile diger 1s1 depolama sistemlerine gore daha biiylik avantajlara sahiptir. Temel olarak, termokimyasal 1s1 depolama sistemlerin-
de, kullanilma potansiyeli olan tuz hidratlarin, dogrudan sulu ortamla temas etmesini 6nlemek adina, matris adi verilen goze-
nekli yapilar igine emdirilmesi sonucu elde edilen sorbent kompozit malzemelerde ¢evrimsel uygulamalar sonucunda yapisal
bozunmanin minimum diizeyde oldugu tespit edilmistir ve bu sebeple s6z konusu malzemeler tizerindeki ¢aligmalar giiniimiizde
yogunluk kazanmaya baslamistir. Bu ¢aligma kapsaminda, endiistride ag18a ¢ikan atik 1silarin depolanarak arzu edilen zaman di-
limlerinde kullanilmas1 amaciyla tuz emdirilmis poroz matrislerden meydana gelen yeni kompozit sorbent malzemelerin gelisti-
rilmesi amaclanmistir. Bu amacla daha 6nce literatiirde yer almayan anodik aliiminyum oksit (AAO) tabanli kompozit sorbentler
ile tizerinde ¢ok az ve smirli ¢galisgmanin bulundugu pomza kayacinin kullanildigi kompozit sorbentler iiretilmis ve agik sistem
termokimyasal 1s1 depolama (ACTID) sisteminde performans 6l¢iimleri yapilmistir.

Anahtar Kelimeler: Termokimyasal Is1 Depolama; Anodizasyon; Kompozit Sorbent.

Thermochemical Heat Storage Properties of Composite Structures
Produced Using Different Matrices and Adsorbent Salts
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Abstract

The intermittent nature of renewable energy sources underscores the need for effective energy storage solutions, as it becomes
crucial to meet the growing global energy demand with environmentally friendly and sustainable technologies. Energy storage
not only ensures a balance between supply and demand but also improves the performance and reliability of energy systems,
enabling energy conservation. Thermochemical energy storage (TES) systems offer significant advantages over other heat sto-
rage technologies due to their high energy density, low carbon footprint, and minimal heat losses. In TES systems, salt hydrates
are typically embedded in porous matrix structures to prevent direct contact with aqueous environments. Studies have shown
that these composite sorbent materials exhibit minimal structural degradation during cyclic operation, which has led to increased
interest in their development. This study aims to develop new composite sorbent materials made from salt-impregnated porous
matrices for the storage of waste heat generated in industrial processes, to be utilized at desired time intervals. Specifically, com-
posite sorbents based on anodized aluminum oxide (AAO), which has not been widely explored in the literature, and pumice,
which has limited research, were synthesized, and their performance was evaluated in an open system thermochemical energy
storage (OCTES) system.

Keywords: Thermochemical Heat Storage; Anodization; Composite Sorbent.
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Yag Asidi Esash Kompozit Faz Degistiren Malzemelerin Hazirlanmasi
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Ozet

Hizli gelisim ve niifus artis1, enerji talebindeki artis1 vurgulamis ve termal enerji depolamay1 modern teknolojinin kritik bir un-
suru haline getirmistir. Faz degistiren malzemeler (FDM), yiiksek enerji depolama yogunlugu ve enerjiyi izotermal bir siiregle
depolama yetenegi sundugu i¢in bu alanda 6nemli bir rol oynamaktadir. Yag asitleri arasinda stearik asit, laurik asit ve oleik asit,
faz degistiren malzemeler i¢in uygun 6zellikler gostermektedir. Karbon nanomalzemeler, karbon nanotiipler, grafen ve grafen
oksit gibi, yiiksek kararlilik, miikemmel 1s1l iletkenlik ve diisiik yogunluk gibi dzelliklere sahiptir. Bu dikkat ¢ekici 6zellikler,
onlart FDM’ler i¢in ideal katki maddeleri yapmaktadir. Bu ¢alismada, stearik asit ve grafen oksit iceren kompozit FDM’ler ha-
zirlanmustir. Capraz bagl aglar, tiyol-yne klik reaksiyonu ile sentezlenmistir. FDM’lerin yapisi, Infrared spektroskopisi (IR) ile
belirlenmistir. Erime sicakligi (Tm), erime entalpisi (AHm), kristallesme sicaklig1 (Tc) ve kristallesme entalpisi (AHc) aglar i¢in
diferansiyel taramali kalorimetri (DSC) yontemiyle tespit edilmistir. FDM’lerin erime gizli 1sis1 30-50 J/g arasinda gézlemlen-
mistir. Ayrica, FDM’lerin termal kararlilig1 termal gravimetrik analiz (TGA) ile arastirilmistir. TGA egrileri, grafen oksitin eklen-
mesinin kompozit FDM’lerin termal kararliligini artirdigini gostermektedir. Sonug olarak, kompozit FDM’lerin disiik sicaklik
uygulamalar i¢in form-kararl faz degistiren malzemeler olarak hizmet etme potansiyeline sahip oldugu sonucuna varilabilir.

Anahtar Kelimeler: Strdiriilebilir Enerji; Faz Degistiren Malzeme; Kompozitler; Yag Asitleri; Polimer.

Preparation of Fatty Acid Based Composite Phase Change Materials
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Abstract

The rapid development and population growth have highlighted the increasing demand for energy, making thermal energy sto-
rage a crucial aspect of modern technology. Phase change materials (PCMs) play a key role in this field, offering high energy
storage density and the ability to store energy through an isothermal process. Among fatty acids, stearic acid, lauric, and oleic
acids have suitable for phase change materials. Carbon nanomaterials, including carbon nanotubes, graphene, and graphene
oxide, possess high stability, excellent thermal conductivity, and low density. These remarkable properties make them ideal
additives for PCMs. In this study, stearic acid and graphene oxide containing composite PCMs were prepared. The crosslinked
networks were synthesized via thiol-yne click reaction. The structure of PCMs was identified by Attenuated Total Reflection
Fourier Transform Infrared spectroscopy (ATR-FTIR). The melting peak temperature (Tm), enthalpy of melting (AHm), crystal-
lization peak temperature (Tc), and enthalpy of crystallization (AHc) of networks determined by differential scanning calorimetry
(DSC). The latent heats of melting of the PCMs observed between 30-50 J/g. Also, thermal stability of PCMs were investigated
by thermal gravimetric analysis (TGA). TGA curves indicate that incorporating graphene oxide improves the thermal stability
of composite PCMs. It can be concluded that composite PCMs have the potential to serve as form-stable phase change materials
for low-temperature applications.

Keywords: Sustainable Energy; Phase Change Materials; Composites, Fatty Acids; Polymer.
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Otomotiv Endiistrisinde Iklim Degisikligi Kapsaminda
Karbonsuzlastirma Firsatlarinin Arastirilmasi
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Ozet

Otomotiv ve/veya tedarikgileri endiistrisinde ulusal ve uluslararasi karbon emisyonlari mevzuati dogrultusunda belirlenen ve
taahhiit edilen karbon azaltim hedefleri bulunmaktadir. Bu hedefler hem ana otomotiv iireticilerini hem de tedarikgi endiistirisini
kapsamakta ve Kapsam 1, 2 ve 3 olmak iizere belirlenmektedir. Diinya geneli karbon emisyonuna ciddi katkis1 oldugu bilenen
otomotiv sektdriinde, mevcut teknoloji ve prosesler kullanilmaya devam edilerek; karbon emisyonlarinin azaltilamadigi ve do-
layisiyla emisyon azaltim hedeflerinin tutmadig1 goriilmektedir. Bu ¢aligmada bir otomotiv tedarik endiistrisi tiretim tesisinde,
Kapsam 1 ve Kapsam 2 emisyonu olarak degerlendirilen karbon emisyonlarinin azaltilamamasi ve/veya sifirlandirilmamasi ile
ilgili “Yalin Uretim — A3 Problem Cdzme Yaklasimi” ile incelenmistir. Karbon emisyon kaynaklarmin olustugu prosesler ve
bu proseslere bagli emisyonlar incelenmis, proseslerde karbon emisyonunun azaltiminin saglanamamasina yonelik sebep-sonug
iliskileri yaklagimi ile kok nedenler ortaya konmus ve bu kok nedenlere karst karbon emisyonlarini azaltici aksiyonlar gelisti-
rilmistir. Sonug olarak ¢alisma sonrasinda yonetsel, miithendislik ve operasyonel tedbirler ortaya konmus ve emisyon azaltim
hedeflerinde ciddi iyilesme oldugu goriilmiistiir.

Anahtar Kelimeler: 1klim Degisikligi; Karbon Emisyonu; Karbonsuzlastirma; A3 Problem Cézme; Otomotiv Endiistrisi; Yesil
Mutabakat.

Exploring Decarbonization Opportunities in the Automotive Industry
in the Context of Climate Change
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Abstract

There are carbon reduction targets determined and committed in accordance with national and international carbon emission
regulations in the automotive and/or supplier industry. These targets cover both the main automotive manufacturers and the supp-
lier industry and are determined as Scope 1, 2 and 3. In the automotive sector, which is known to contribute significantly to global
carbon emissions, it is observed that carbon emissions cannot be reduced and therefore emission reduction targets are not met
by continuing to use existing technologies and processes. In this study, the failure to reduce and/or eliminate carbon emissions,
which are considered as Scope 1 and Scope 2 emissions in the automotive supplier industry production facility, was examined
with the “Lean Production — A3 Problem Solving Approach”. The processes in which carbon emission sources are formed and
the emissions related to these processes were examined. Root causes for the failure to reduce carbon emissions in processes were
revealed with the cause-effect relationship approach and actions to reduce carbon emissions were developed against these root
causes. As a result, managerial, engineering and operational measures were put forward after the study and a significant impro-
vement was observed in the emission reduction targets.

Keywords: Carbon Emissions; Decarbonization; A3 Problem Solving; Automotive Industry; Green Deal.
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Mikroalglerin Termal Analiz Yontemiyle Piroliz Kinetiginin Incelenmesi
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Ozet

Giintimiizde niifus artig1 ve sanayinin gelismesine paralel olarak enerji ihtiyacinin artmasi, kdmiir, petrol ve dogal gaz gibi
fosil yakitlarin tiikenecek olmasi ve ¢evre problemlerine yol agmasi yenilenebilir enerji kaynaklarinin kullanimini gerekli héle
getirmistir. Biyokiitle, yenilenebilir enerji kaynaklar: arasinda bilyiik bir potansiyele sahiptir. Biyokiitle dogrudan yakilarak bir
enerji kaynagi olarak kullanilabilecegi gibi, gesitli termokimyasal siirecler uygulanarak, elektrik enerjisi, siv1 yakit veya degerli
kimyasallara doniistiiriilebilir. Piroliz iglemi, biyokiitlenin yakita ve degerli iiriinlere doniistiiriilmesinde en ¢ok tercih edilen ter-
mokimyasal yontemlerden biridir. Piroliz esnasinda biyokiitle olarak kullanilan hammadde yiiksek sicakligin etkisiyle bozunarak
kat1, s1vi ve gaz tirtinlere donistiiriilmektedir. Katran olarak adlandirilan sivi iiriin yiiksek organik igerigi sayesinde sentetik yakit
olarak kullanilabilmektedir. Termal analiz, maddeye kontrollii sicaklik programi uygulandiginda, maddenin fiziksel 6zellikle-
rinin sicakligin fonksiyonu olarak dl¢iildiigli yontemleri igermektedir. Termal analiz yontemleri, kiitle kayb1 ve sicaklik farki
6l¢timiine dayali yontemler olup bu yontemler arasinda en ¢ok kullanilan termogravimetrik analiz (TGA) bozunma siireglerinin
kinetik modellerinin tiiretilmesi ve bu modellerin etkili bir sekilde gelistirilmesi agisindan dnemlidir. Bu ¢alismada, biyokiitle
kaynag olarak segilen Chlorella vulgaris mikroalginin TGA yontemiyle piroliz islemi gerceklestirilmistir. On analizleri yapilan
mikroalgin azot atmosferinde 25-800 °C sicaklik araliginda 20 °C/dak 1sitma hizinda termal bozunma davranisi belirlenmistir.
Elde edilen veriler kullanilarak Chlorella vulgaris’in aktif piroliz bdlgesi tespit edilmis ve pirolizinin kinetigi incelenmistir.
Coats-Redfern kinetik modeli kullanilarak reaksiyon mertebesi, frekans faktorii, ortalama aktivasyon enerjisi gibi kinetik pa-
rametreler hesaplanmistir. Chlorella vulgaris mikroalginin aktif piroliz bolgesinin [1160-600 °C sicakliklari arasinda oldugu
belirlenmis ve ortalama aktivasyon enerjisi n=1 i¢in 85,01 kJ/mol olarak hesaplanmistir. Sonug olarak, Chlorella vulgaris pirolizi
ile ¢cevre dostu degerli tirtinler elde edilebilecegi belirlenmistir.

Tesekkiir: Bu galisma, Marmara Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan FYL-2024-11408
kodu ile desteklenmektedir.
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Abstract

With the increase in population and industrial development, energy demand has risen. The depletion of fossil fuels such as coal,
oil, and natural gas, along with the environmental problems they cause, has made the shift towards renewable energy sources es-
sential. Among renewable energy sources, biomass holds significant potential. It is an important energy source because it can be
cultivated everywhere, is inexhaustible, and contributes to economic development and environmental protection. Biomass is ge-
nerally classified into three groups: renewable, non-renewable, and microorganisms. Microalgae, which fall under the category
of microorganisms, are unicellular organisms that qualify as biomass. These organisms reproduce by division in natural water
bodies such as lakes, rivers, and seas. Microalgae and plastics can be directly combusted as an energy source or converted into
electricity, liquid fuels, or valuable chemicals through various thermochemical processes. Pyrolysis is a thermochemical method
that can produce liquid, solid, and gaseous fuels from biomass. Thermal analysis includes a group of methods where the physical
properties of a substance and/or its reaction products are measured as a function of temperature when a controlled temperature
program is applied to the substance. These methods are based on mass loss and temperature difference measurements. Thermog-
ravimetric analysis (TGA), a method based on mass loss measurement, is important for deriving kinetic models of degradation
processes and effectively developing these models. In this study, the pyrolysis process of Chlorella vulgaris microalgae, selected
as a biomass source, was carried out by using TGA. The thermal degradation behavior of the microalgae, which underwent
preliminary analysis, was determined under a nitrogen atmosphere in the temperature range of 25-800 °C at a heating rate of 20
°C/min. Using the obtained data, the active pyrolysis region of Chlorella vulgaris was identified, and the pyrolysis kinetics was
examined in detail. Kinetic parameters such as reaction order, frequency factor, and average activation energy were calculated
using the Coats-Redfern kinetic model. It was determined that the active pyrolysis region of Chlorella vulgaris is between ap-
proximately 160—-600 °C, and the average activation energy for n=1 was calculated as 85.01 kJ/mol. As a result, it was concluded
that valuable products can be obtained through the pyrolysis of Chlorella vulgaris.

Acknowledgment: This study is supported by the Scientific Research Projects Coordination Unit of Marmara University under
the project code FYL-2024-11408.
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Ozet

Ulkemizde ve diinyada enerji talebi, hizla artan niifus ve enerjiye olan bagimliligin siirekli yiikselmesiyle giderek artmaktadir.
Her yil yenilenebilir enerji kaynaklarina yonelim artsa da bu kaynaklarin doga olaylarina bagli performans gostermesi ve enerji
arz1 konusunda yeterince giivenilir olmamasi, fosil yakitlara olan bagimliligin devam etmesine neden olmaktadir. Bu soruna
¢ozlim olarak enerji kullanimini azaltmaya yonelik ¢esitli calismalar yapilmis olsa da istenilen sonuglara tam anlamiyla ulasila-
mamistir. Bu baglamda, mevcut elektrik santrallerinin daha verimli ve etkin kullanimi i¢in Talep Tarafi Yonetimi (TTY) ¢oziim-
leri kullanilmaya baglanmistir. TTY, temel olarak tiiketicilerin enerji kullanimini etkileyen bir planlama yontemidir. Talep tarafi
yonetilebilirliginin diizeyi yalnizca yiik tiplerinin dogru bir sekilde bilinmesi ile 6lgiilebilir. Bu amagla tiiketicilere ait verilerin
istatistiksel olarak modellenmesi ve yeni tiiketici davraniglarinin tasarlanmasi amaciyla Center for Renewable Energy Systems
Technology (CREST) talep modeli iizerinden tiiketim verileri elde edilmistir. Bu veriler kullanilarak, 6zellikle konut tipi elektrik
kullanicilarinin giinliik tiiketim profillerine gore yiik tiplerinin tahmin edilmesine yonelik bir ¢alisma gerceklestirilmistir. Yapay
Sinir Aglar1 (YSA) modelinde, zaman, sicaklik, riizgar hizi, 1sinim ve teknik kayiplar olmak iizere toplam bes giris verisi kulla-
nilmistir. Cikis veri seti ise sabit yiik, kaydirilabilir yiik ve ayarlanabilir yiikler olmak iizere ii¢ kategoriye ayrilmistir. MATLAB
programinda ‘nntool’ arag kiti kullanilarak yapilan modelleme ¢alismalar1 i¢in Elman YSA yontemi kullanilmistir. Veri seti egi-
tim ve test veri seti olarak ikiye ayrilmistir. Egitim veri setiyle birgok kez yapilan ag egitme ¢aligmalari sonucu yiiksek regresyon
degeriyle EIman YSA modeli elde edilmistir. Test veri seti kullanilarak modelin dogrulugu kanitlanmistir. Daha sonra CREST
modelinden elde edilen yeni veriler ve tasarlanan YSA modeli ile basarili bir yiik tahmini gerceklestirilmistir. Elde edilen sonug-
lar analiz edildiginde, tasarlanan YSA modelinin TTY i¢in etkin bir sekilde kullanilabilecegi gosterilmistir.

Anahtar Kelimeler: Yapay Zeka; Yik Tahmini; Elman YSA; Egitim; Talep Tarafi YOnetimi.
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Abstract

The demand for energy in our country and the world is increasing due to the rapidly growing population and the continuous
increase in dependence on energy. Although the trend towards renewable energy sources increases every year, the performance
of these sources depend on natural events and their lack of reliability in terms of energy supply cause the dependence on fossil
fuels to continue. Although various studies have been conducted to reduce energy consumption as a solution to this problem, the
desired results have not been fully achieved. In this context, Demand Side Management (DSM) solutions have begun to be used
for more efficient and effective use of existing power plants. DSM is basically a planning method that affects consumers’ energy
usage. The level of demand side manageability can only be measured by correctly knowing the load types. For this purpose,
consumption data is obtained from the Demand Model of the Center for Renewable Energy Systems Technology (CREST) to
statistically obtain consumption data and create new consumer profiles. Using the data, a study is conducted to estimate the type
of load, especially using daily consumption profiles of residential electricity users. In the analyses performed with Artificial
Neural Networks (ANN), a total of five input data were used, time, temperature, wind speed, radiation and technical losses. The
output data set is divided into three categories: fixed, shiftable and adjustable loads. Elman ANN method is used for the analyses
using the ‘nntool’ toolkit in the MATLAB program. The dataset is divided into two: training dataset and testing dataset. As a
result of network training studies performed many times with the training data set, the Elman ANN model is obtained with a high
regression value. The accuracy of the model has been proven using the test dataset. Later, a successful load estimation procedure
is completed using the developed ANN model with the new data obtained from CREST model. Obtained results show that the
designed ANN model can be used effectively for DSM applications.

Keywords: Artificial Intelligence; Load Forecast; Elman ANN; Training; Demand Side Management.
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Ozet

Siirdiiriilebilirlik, Diinya Cevre ve Kalkinma Komisyonu’nun yaptig1 tanimda “gelecek kusaklarin gereksinimlerini karsilayabil-
melerini tehlikeye sokmaksizin bugiinkii kusaklarin kendi gereksinimlerini karsilayabilmeleri” olarak ifade edilmektedir. Bor-
sada islem goren her kurum KAP’a (Kamuyu Aydinlatma Platformu) ait web sitesi lizerinden faaliyet raporlarint kamuoyu ile
paylasmaktadirlar. Kamuyu Aydinlatma Platformu (KAP), sermaye piyasasi ve borsa mevzuati uyarinca kamuya agiklanmasi
gerekli bildirimlerin elektronik imzali olarak iletildigi ve kamuya duyuruldugu elektronik sistemdir. Borsa Istanbul’da islem
goren anonim ortakliklar, kamuyunu bilgilendirme ve kurumsal yonetim uygulamalariyla ilgili yiikiimliilikklerini yerine ge-
tirmek tizere zorunlu/ihtiyari kapsamdaki raporlarini KAP’da paylagmaktadirlar. Bu raporlardan biri, arastirmaya konu olan
stirdiiriilebilirlik raporlaridir. Tiirkiye’deki dort profesyonel spor kuliibii anonim sirket statusii ile borsada islem goérmekte ve
raporlarini kamuoyu ile paylagmaktadirlar. Bu kuliipler; Fenerbahge Futbol A.S., Galatasaray Sportif Sinai ve Ticari Yatirimlar
A.S., Besiktas Futbol Yatirimlari Sanayi ve Ticaret A.S. ve Trabzonspor Sportif Yatirim ve Futbol Isletmeciligi Ticaret A.S.’dir.
Caligmanin amact; borsada islem goren profesyonel spor kuliiplerinin, siirdiiriilebilirlik faaliyetlerinin incelenmesidir. Bu amag
dogrultusunda borsaya kote olan spor kuliiplerinin KAP (kamuyu aydinlatma platformu) {izerinden yayinlanan siirdiirtilebilirlik
raporlari incelenmis ve spor kuliipleri birbirleriyle karsilastirilarak 6ne ¢iktiklart veya sinirli kaldiklar: siirdiiriilebilirlik alanlart
aragtirtlmistir. Calisma bir nitel arastirma olarak tasarlanmig olup, temel veri kaynagini Tiirkiye’deki borsada islem goéren pro-
fesyonel spor kuliiplerine ait gilincel siirdiiriilebilirlik raporlari olugturmaktadir. Spor kuliiplerine ait siirdiiriilebilirlik raporlarina
Kamuyu Aydinlatma Platformu (KAP)’ nun web sitesi olan https://www.kap.org.tr iizerinden ulasilabilmektedir. KAP verileri
spor kuliiplerinin kendilerine ait web sitelerinde, yazili/online gazetelerde ve diger dijital kanallarda paylagilan haberler ile
desteklenmistir. Arastirmada profesyonel spor kuliiplerinin ii¢ temel stirdiiriilebilirlik temasi olan ekonomik, ¢evre ve sosyal
sirdiiriilebilirlige iligkin yaklagimlari karsilastirmali olarak incelenmistir.

Anahtar Kelimeler: Strdiiriilebilirlik; Yonetim ve Organizasyon; Kurumsal Yo6netisim; Kurumsal Sosyal Sorumluluk; Etik.
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Abstract

Sustainability is defined by the World Commission on Environment and Development as “the ability of present generations to
meet their own needs without endangering the ability of future generations to meet their own needs”. Every institution traded on
the stock exchange shares their activity reports with the public through the website of KAP (Public Disclosure Platform). The
Public Disclosure Platform (KAP) is the electronic system where notifications that are required to be disclosed to the public in
accordance with capital markets and stock exchange legislation are transmitted with electronic signatures and announced to the
public. Joint-stock companies traded on Borsa Istanbul share their mandatory/optional reports on KAP in order to fulfill their ob-
ligations regarding public disclosure and corporate governance practices. One of these reports is the sustainability reports subject
to the research. Four professional sports clubs in Tiirkiyeare traded on the stock exchange with joint-stock company status and
share their reports with the public. These clubs are Fenerbahge Futbol A.S., Galatasaray Sportif Sinai ve Ticari Yatirimlar A.S.,
Besiktas Futbol Yatirimlar1 Sanayi ve Ticaret A.S. and Trabzonspor Sportif Yatirim ve Futbol Isletmeciligi Ticaret A.S. The aim
of the study is to examine the sustainability activities of professional sports clubs traded on the stock exchange. For this purpose,
the sustainability reports of sports clubs listed on the stock exchange published on KAP (Public Disclosure Platform) were exa-
mined and the sustainability areas in which sports clubs stand out or are limited were investigated by comparing them with each
other. The study was designed as a qualitative research and the data source consists of the current sustainability reports of profes-
sional sports clubs traded on the stock exchange in Tiirkiye The sustainability reports of sports clubs can be accessed through the
Public Disclosure Platform (KAP) website https://www.kap.org.tr. KAP data was supported by news shared on the sports clubs’
own websites, in print/online newspapers and other digital channels. In the study, the approaches of professional sports clubs re-
garding the three basic sustainability themes of economic, environmental and social sustainability were comparatively examined.

Keywords: Sustainability; Management and Organization; Corporate Governance; Corporate Social Responsibility; Ethics.
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Akilli Ev Sistemlerinin Siirdiiriilebilir Yap1 Coziimii Olarak Degerlendirilmesi
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Ozet

Teknolojinin hizli gelisimi, yasam bigimlerini, diisiinme sekillerini ve giinliik rutinleri kokli bir sekilde degistirmis, bu degisim
ise enerjiye olan ihtiyaci artirmistir. Artan enerji ihtiyaci kaynak arayisini ve siirdiiriilebilir enerji kavramini ortaya ¢ikartmistir.
Insaat sektoriiniin enerji tiiketiminde sahip oldugu pay ise siirdiiriilebilir yap1 kavramin1 mimari ve insaat uygulamalarinda dahil
edilmesine neden olmustur. Siirdiiriilebilir yap1 liretiminde enerji verimliligi saglamak amaciyla farkli tasarimlar, teknolojiler ve
sistemler gelistirildigi goriilmektedir. Bu sistemler, pasif ve aktif enerji kazanim yontemlerine ayrilarak binalarda kullanilmaya
baslanmustir. Fakat, siirdiiriilebilir yap1 iiretimi i¢in gergeklestirilen bircok diizenleme yapinin igletim siirecinde kontrol ve de-
netim gerektiren uygulamalardir. Yapinin hedeflendigi siirdiiriilebilirligi sunmasi ancak en uzun yap1 yasam evresi olan igletim
stirecinde planlanan bigimde kullanilmasina baglidir. Yap1 isletim/kullanim evresinin kullanicinin aktif rol oynadigi evre oldugu
dikkate alindiginda kullanicilar bu siiregte dnemli bir rol iistlenmektedir. Bu durum kullanicilarin siirdiiriilebilir arag ve sistem-
leri yonetecek bilgi ve becerilere sahip olmasi gerektigine isaret etmektedir. Siirdiiriilebilir ¢éziimler sunan sistemlerin sayisi
arttikca bu sistemlerin kullanimiyla ilgili 6grenilmesi gereken araclar ve yontemler de karmasik hale gelmeye baglamistir. Kul-
lanilan yontemlerin ve araglarin karmagiklig1 nedeniyle bu yonetimi saglamak daha da zorlagmaktadir. Bu kapsamda gelistirilen
bazi yontemlerle kullanicilarin konforlarindan 6diin vermeden yapilarda kullanilan siirdiiriilebilir uygulamalarin ve araglarinin
kontroliinii akilli ev sistemleriyle saglamak miimkiin olabilmektedir. Bu ¢6ziim; teknolojinin gelisimiyle elde edilen nesnelerin
interneti (IoT) sayesinde gerceklestirilebilmektedir. Bu ¢aligmada, siirdiiriilebilir yapilarda enerji verimliligini saglamak igin
teknolojiyle entegre caligan sistemlerin maliyeti ve enerji verimliligi arasindaki iliski akilli ev kavrami tizerinden ele alinmustir.
Siirdiiriilebilir kullanim ag¢isindan zamanla degisebilecek parametreler degerlendirilmis ve kullanici konforunu 6n planda tutarak
stirdiirtilebilirlige katki saglayan akilli ev entegre sistemlerinin analizi yapilmistir. Pasif ve aktif enerji sistemlerine entegre cihaz-
larin IoT ile kurulabilecek senaryolart ve Tiirkiye’deki bir vaka 6rnegi tizerinden yapilan degerlendirmeyle, kullanict miidahalesi
minimuma indirgenerek maksimum konfor saglamanin yollar ele alinmstir.

Anahtar Kelimeler: Akilli Ev; Siirdiiriilebilir Yap1 Uretimi; Nesnelerin interneti (IoT); Enerji Verimliligi; Konfor.

Evaluation of Smart Home Systems as Sustainable Building Application
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Abstract

The rapid development of technology has radically changed lifestyles, mindsets and daily routines, and this change has increased
the demand for energy. The increasing demand for energy has led to the search for new resources and the concept of sustainable
energy. The building sector’s share of energy consumption has led to the concept of sustainable building being incorporated
into architectural and construction practice. Various designs, technologies and systems have been developed to ensure energy
efficiency in sustainable building production. They are all divided into passive and active energy recovery methods and have
begun to be used in buildings. However, many regulations that have been introduced for the production of sustainable buildings
are practices that require control and monitoring during the operational phase of the building. The sustainability that a building
can achieve depends on the intended use during operation, which is the longest building life cycle. Considering that the building
operation/use phase is the phase in which the user plays an active role, users have an important role to play in this phase. This
means that users must have the knowledge and skills to manage sustainable tools and systems. As the number of systems offering
sustainable solutions increases, the tools and methods that need to be learned to manage these systems become more sophistica-
ted. The complexity of the methods and tools used makes the management of these systems more difficult. With some methods
developed in this context, it is possible to control sustainable applications and tools used in buildings with smart home systems
without compromising the comfort of users. This solution can be realized thanks to the Internet of Things (IoT), which has been
achieved through the development of technology. This study discusses the relationship between the cost and energy efficiency of
technology-integrated systems to ensure energy efficiency in sustainable buildings based on the concept of the smart home. Para-
meters that may change over time in terms of sustainable use were evaluated and integrated smart home systems that contribute
to sustainability by prioritizing user comfort were analyzed. The scenarios in which devices integrated with passive and active
energy systems can be installed with IoT and the possibilities of providing maximum comfort with minimal user intervention are
discussed using a case from Tirkiye.

Keywords: Smart Home; Sustainable Building Production; Internet of Things (IoT); Energy Efficiency; Comfort.
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Ozet

Diinyada niikleer enerji ile ilgili calismalar 1939’da baslamis ve yillar iginde teknoloji geliserek giiniimiize kadar gelmistir. 21.
Yiizyilda iilkelerin siirdiiriilebilir kalkinma sistemleri fosil yakit kullanimini azaltma ve iklim degisikligiyle miicadele politikala-
11, pek ¢ok tilkenin temel hedeflerinden biri haline gelmistir. Geleneksel enerji tiretimi yaygin olarak kullanilan fosil yakitlardan
(komiir, petrol, dogalgaz) saglanmaktadir. Yiiksek karbon salinimina neden olan fosil yakitlar kiiresel 1sinmay1 ise artirmaktadir.
Bunun yani sira, fosil yakit rezervlerinin smirli olmas1 da alternatif enerji kaynaklarma yénelik ¢alismalar1 hizlandirmistir. In-
sanlarin hayatlarini siirdiirmesinde gerekli olan enerji, 6zellikle sanayi, konut, ticarethane ve ulastirma gibi sektorlerde kullanil-
maktadir. Enerjinin iiretilmesi; vazgecilmez yararlarinin yani sira liretim, ¢evre, tasima ve tiiketim esnasinda biiyiik oranda ¢evre
kirliligine de yol agmaktadir. Cevre problemleri ulusal diizeyde kalmamakla birlikte, ¢evre kirliliginin taginabilir olmasindan do-
lay1 uluslararasi nitelikler de tasimaktadir. Bu baglamda niikleer enerji, fosil yakitlara kiyasla daha az karbon salinimi saglamakta
ve enerji Uretiminin ¢evresel etkilerini azaltmaktadir. Ancak niikleer enerjinin kullanimi ve yonetimi bazi riskler tasimaktadir.
Niikleer atiklarin uzun vadeli depolanmasi ve sizinti riski gibi sorunlar, bu enerji kaynaginin kullanilabilirligini sinirlamaktadir.
Fakat, gelisen teknoloji ve giivenlik 6nlemleri ile bu zorluklar asilabilir. Bunun yani sira, niikleer santrallerin insa maliyetleri
yiiksek olsa da hidroelektrik santraller ve termik santrallere kiyasla daha az yerlesim alanina sahiptirler. Niikleer enerjinin potan-
siyeli, yiiksek verimli enerji iiretimi saglarken, ¢evresel ve toplumsal sorunlara yol agabilir. Ayrica, niikleer enerjinin giivenligi,
kazalarin etkisi ve halk saglig {izerindeki olumsuz etkileri, genis ¢apli tartigmalara neden olmaktadir. Bu ¢alismanin amaci,
niikleer enerji nedir? Niikleer enerji alternatif bir enerji kaynagi olarak goriilebilir mi? Niikleer santral atiklar1 ve bertaraf edilme
yontemleri gibi konulara deginerek, niikleer enerjinin stirdiiriilebilirlik agisindan ne gibi avantajlar ve dezavantajlar sundugunu
incelenecektir.

Anahtar Kelimeler: Cevre Kirliligi; iklim Degisikligi; Niikleer Atik; Niikleer Enerji; Siirdiiriilebilirlik.
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Abstract

Studies on nuclear energy worldwide began in 1939, and over the years, technology has developed and evolved to the present
day. In the 21st century, reducing fossil fuel use and combating climate change have become key goals in the sustainable develop-
ment systems of many countries. Traditional energy production is primarily derived from commonly used fossil fuels (coal, oil,
natural gas). Fossil fuels, which cause high carbon emissions, contribute to global warming. Additionally, the limited reserves of
fossil fuels have accelerated efforts to explore alternative energy sources. Energy, which is essential for human life, is especially
used in sectors such as industry, housing, commerce, and transportation. However, energy production, despite its indispensable
benefits, also leads to significant environmental pollution during production, transportation, and consumption processes. Envi-
ronmental issues are not confined to national levels; due to the mobility of pollution, they also have international implications. In
this context, nuclear energy produces fewer carbon emissions compared to fossil fuels and reduces the environmental impact of
energy production. However, the use and management of nuclear energy carries certain risks. Issues such as the long-term stora-
ge of nuclear waste and the risk of leaks limit the usability of this energy source. However, with advancing technology and safety
measures, these challenges can be overcome. Additionally, while the construction costs of nuclear power plants are high, they
occupy less land compared to hydroelectric and thermal power plants. The potential of nuclear energy provides high-efficiency
energy production, but it can also lead to environmental and social issues. Furthermore, the safety of nuclear energy, the impact
of accidents, and its negative effects on public health have sparked widespread debates. The aim of this study is to explore what
nuclear energy is, whether nuclear energy can be considered an alternative energy source, and by addressing topics such as nuc-
lear plant waste and disposal methods, to examine the advantages and disadvantages of nuclear energy in terms of sustainability.

Keywords: Climate Change; Environmental Pollution; Nuclear Waste; Nuclear Energy; Sustainability.
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Ozet

Bu bildiride, halihazirda varolmayan Edirne’nin siirdiiriilebilir kalkinma hedefleri dogrultusunda tramvay sisteminin potansiyeli
ve gelecegi ele alinmaktadir. Tarihi dokusu, kiiltiirel zenginlikleri ile 6ne ¢ikan ve belli 6l¢iilerde artan niifusu ile oldugu kadar
Balkanlar’dan gecis noktasi olmasi ve artan turizmi ile Edirne, hem gevresel hem de ekonomik siirdiiriilebilirlik agisindan ulasim
sistemlerinde yenilik¢i ¢oziimlere ihtiyag duymakta oldugu tarafimizca tespit edilmistir. Edirne gibi planlamasi artan arag yi-
kiine gore yapilmayan sehirler i¢in otomobil tagimaciligt stirdiiriilebilir degildir. Cevreci olan Tramvay, enerji verimliligi, diisiik
karbon salinimi ve trafik yogunlugunu azaltma kapasitesiyle siirdiiriilebilir sehir i¢i ulasimin temel unsurlarindan biridir. Edir-
ne’de tramvay sistemi, turizm bdlgelerini, tiniversite yerleskelerini ve yerlesim alanlarini birbirine baglayarak hem yerel halkin
hem de ziyaretgilerin ulasim ihtiyaglarina ¢evreci bir ¢6ziim sunabilir. Ayrica, sehirdeki trafik yiikiinii hafifieterek tarihi mirasin
korunmasina da katkida bulunabilir. Edirne tarihi merkezi ancak tramvay sayesinde yayalastirilabilir. Bu bildiri, Edirne’nin
mevcut ulagim sistemini genel baglamda analiz ederek tramvay sisteminin ¢evresel, ekonomik ve sosyal boyutlardaki potansiyel
etkilerini tartismaktadir. Tramvay projelerinin planlanmasinda yerel yonetimlerin rolii, finansal kaynaklarin saglanmasi ve top-
lumsal katilimin 6nemi iizerinde durulmaktadir. Sonug olarak, Edirne’de tramvayin hayata gegirilmesinin, sehrin siirdiirtilebilir-
lik hedeflerine ulagmasinda 6nemli bir adim oldugu vurgulanmaktadir. Bu ¢aligma, Edirne’nin siirdiiriilebilir kentsel ulasimina
dair gelecekteki yatirimlar ve politikalar i¢in bir rehber niteligi tasimay1 amaglamaktadir.

Anahtar Kelimeler: Edirne; Siirdiiriilebilirlik; Cevre; Tarihi Mirasin Korunmasi; Turizm ve Ulasim.
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Abstract

This report addresses the potential and future of the tram system in line with the sustainable development goals of Edirne, which
currently does not exist. We have determined that Edirne, which stands out with its historical texture, cultural richness and its
increasing population to a certain extent, as well as being a transit point from the Balkans and increasing tourism, needs innova-
tive solutions in transportation systems in terms of both environmental and economic sustainability. Automobile transportation
is not sustainable for cities like Edirne, which are not planned according to the increasing vehicle load. The environmentally
friendly tram is one of the basic elements of sustainable urban transportation with its energy efficiency, low carbon emission and
traffic density reduction capacity. The tram system in Edirne can provide an environmentally friendly solution to the transporta-
tion needs of both local people and visitors by connecting tourism areas, university campuses and residential areas. It can also
contribute to the preservation of historical heritage by reducing the traffic load in the city. The historical center of Edirne can
only be pedestrianized thanks to the tram. This paper analyzes the current transportation system of Edirne in a general context
and discusses the potential environmental, economic and social impacts of the tram system. The role of local governments in
planning tram projects, the provision of financial resources and the importance of social participation are emphasized. As a result,
it is emphasized that the implementation of the tram in Edirne is an important step in achieving the sustainability goals of the city.
This study aims to be a guide for future investments and policies regarding sustainable urban transportation in Edirne.

Keywords: Edirne; Sustainability; Environment; Protection of Historical Heritage; Tourism and Transportation.
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Ozet

Cevresel degisimler, enerji tikketimi ve dogal kaynaklarin azalmasi, gorsel iletisim pratiklerini siirdiiriilebilirlik ekseninde yeni-
den kurgulamay1 gerekli kilmaktadir. Artan gevre bilinci, tiikketicilerin karbon ayak izini diisiirmeye, enerji verimliligine ulagsmaya
ve ekolojik hassasiyet tasiyan iiriinlere yonelmelerine olanak saglayan bir zemin olusturmustur. Bu durum, dijital platformlar ile
fiziksel iiriin sunumlarinda siirdiiriilebilir tasarim yaklagimlarinin benimsenmesi igin gii¢lii bir motivasyon yaratmaktadir. Gorsel
iletisim baglaminda dijital minimalizm, diisiik veri tiiketimli grafikler, vektor tabanli igerikler ve koyu temali arayiizlerle enerji
kullanimin1 azaltmay1 amaclarken; siirdiiriilebilir ambalaj tasarimi, geri dontistiiriilebilir malzemeler ve sade gorsel 6geler kul-
lanarak tiretimden dagitima uzanan tiim asamalarda karbon emisyonlarini sinirlandirmay1 hedefler. Bu iki yaklagimin bir arada
benimsenmesi, hem ¢evrimici hem de fiziki iletisim kanallarinda biitlinciil ve inandirici bir siirdiiriilebilirlik deneyimi sunmaya
imkan tanir. Boylelikle, enerji tasarruflu dijital ¢éziimler ve ¢cevre dostu ambalajlar araciligiyla iletilen mesajlar, tiiketicilere daha
seffaf ve kalic1 bir bi¢imde ulasir. Bu ¢alismada incelenen literatiir ve drnek olaylar, dijital minimalizm ile siirdiiriilebilir ambalaj
tasarimini biitiinlestiren stratejilerin yalnizca g¢evresel agidan degil, uzun vadeli toplumsal kazanimlar agisindan da anlamli geri
doniisler sagladigini gostermektedir. Bu sayede, stirdiiriilebilirlik uygulamalari, tasarim siirecinin dogal bir parcasi héline gelerek
kaynaklarimn etkin kullanimini, enerji verimliligini ve ¢evresel sorumluluk bilincini somut hale getirmektedir.

Anahtar Kelimeler: Gorsel Iletisim; Dijital Minimalizm; Enerji Verimliligi; Karbon Azaltimi; Siirdiiriilebilirlik.

Reducing Carbon in Visual Communication:
Minimalism and Sustainable Design Approaches
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Abstract

Environmental changes, energy consumption, and the depletion of natural resources have made it necessary to reframe visual
communication practices within the scope of sustainability. Increasing environmental awareness has provided a basis for con-
sumers to reduce their carbon footprint, achieve energy efficiency, and gravitate toward ecologically sensitive products. This
situation creates a strong motivation for the adoption of sustainable design approaches in both digital platforms and physical
product presentations. In the context of visual communication, digital minimalism aims to reduce energy usage through low-data
graphics, vector-based content, and dark-themed interfaces, while sustainable packaging design seeks to limit carbon emissions
across all stages from production to distribution by employing recyclable materials and simple visual elements. The integrated
implementation of these two approaches makes it possible to provide a holistic and convincing sustainability experience in both
online and offline communication channels. Thus, messages delivered through energy-saving digital solutions and eco-friendly
packaging reach consumers in a more transparent and enduring manner. The literature and case studies examined in this research
show that strategies integrating digital minimalism with sustainable packaging design yield not only environmental benefits
but also meaningful long-term social returns. In this way, sustainability practices become an inherent part of the design prcess,
concretizing the efficient use of resources, energy efficiency, and environmental responsibility.

Keywords: Visual Communication; Digital Minimalism; Energy Efficiency; Carbon Reduction; Sustainability.
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Ozet

Gelisme ve biiylimenin kaginilmaz bir sonucu olan artan enerji ihtiyaci, atmosfere saldigimiz karbon miktarint da artirmaktadir.
Karbon salinim artiginin dniine gegmenin bir yolu yenilenebilir enerji kaynaklarini devreye sokmaktan gecerken, bir diger 6n-
leyici tedbir ise kullanilan enerjinin en verimli sekilde tiiketilmesi ve gereksiz karbon salinimlarin azaltilmasindan gegmektedir.
Bu o6nlemlerden biri de elektrikle calisan aygitlar i¢in enerji tasarruf yontemlerinin gelistirilmesidir. Binalar, toplam elektrik
ithtiyacinin %30-40’1n1, bu enerjinin ise %2-10’unu asansorler iizerinden tiiketmektedir. Avrupa Birligi genelinde 4,3 milyon,
Tiirkiye’de ise yaklasik 400 bin asansor bulunmaktadir. Dikey yapilasma egiliminin artmasi, asansorlerin enerji tiketimindeki
paym yiikseltmektedir. Avrupa Birligi’nin 2014 NEEAP raporuna gore, 2020 yilinda toplam enerji ihtiyacinin 1086 MTon’a
ulasacag1 ve bunun 25-50 MTon unun asansorler ve yiiriiyen merdivenler tarafindan kullanilacagi dngoriilmiistiir. Asansorlerde
alinabilecek enerji verimliligi tedbirleriyle %50’ye kadar tasarruf saglanabilir; bu tasarruf, modern bir niikleer santralin yillik
enerji liretimine ya da 15-33 bin riizgar tlirbini veya 70-145 milyon metrekare giines panelinden elde edilecek enerjiye esdeger
olabilir. Asansorlerin enerji tilketiminin dl¢timii ve verimlilik siniflandirmasi i¢in uluslararasi standartlar bulunmaktadir. ISO
25745-1:2012 standardi ve Alman Miihendisler Birligi’nin yayimladigi VDI 4707-2 kilavuzu, asansorlerin yillik enerji tiike-
timlerini hesaplayarak enerji verimliligi siniflarini (A-G) ve kullanim kategorilerini (1-5) belirlemeye olanak tanimaktadir. Bu
standartlar, hem yeni hem mevcut sistemler igin enerji performansini degerlendirmede dnemli bir rehberdir. Dis kaynaklar, enerji
verimliliginin yalnizca ekonomik degil, ¢evresel etkiler agisindan da kritik oldugunu vurgulamaktadir. Kiiresel siirdiirtilebilirlik
hedefleri kapsaminda enerji verimliligi, karbon ayak izini azaltmanin anahtar yontemlerinden biri olarak goriilmektedir. Diin-
yada, insan ve yiik asansorlerinin enerji verimliligi siniflandirilmasini, iireticiler tarafindan saglanan enerji tiiketim verilerinin
objektif bir sekilde degerlendirilmesini ve enerji tiiketim tahminlerinin dogrulugunu artirmay1 hedeflemektedir. Bu ¢aligmada
asansorlerin enerji siniflandirmalarinin hangi verilere gore hesaplandigi ve verimliligi artirmak igin alinmasi gereken tedbirler
iizerinde durulmustur.

Anahtar Kelimeler: Asansor; Enerji Siniflandirmast; Enerji Verimliligi; ISO 25745
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Abstract

The increasing energy demand, an inevitable result of development and growth, also raises the amount of carbon released into
the atmosphere. While one way to prevent the rise in carbon emissions is by incorporating renewable energy sources, another
effective measure is to ensure that the energy consumed is used as efficiently as possible and to minimize unnecessary carbon
emissions. One of these measures involves developing energy-saving methods for electrically powered devices. Buildings ac-
count for 30-40% of total electricity consumption, with 2-10% of this energy being used by elevators. Across the European
Union, there are 4.3 million elevators, while Tiirkiye has approximately 400,000. The increasing trend of vertical urbanization
further amplifies the share of elevators in energy consumption. According to the European Union’s 2014 NEEAP report, the total
energy demand is expected to reach 1086 MTon by 2020, with 25-50 MTon of this being attributed to elevators and escalators.
By implementing energy efficiency measures in elevators, up to 50% energy savings can be achieved, equivalent to the annual
energy production of a modern nuclear power plant or the energy generated by 15,000-33,000 wind turbines or 70-145 million
square meters of solar panels. International standards exist for measuring elevator energy consumption and classifying their ef-
ficiency. The ISO 25745-1:2012 standard and the VDI 4707-2 guideline, published by the German Engineers Association, allow
for the calculation of annual energy consumption, determination of energy efficiency classes (A-G), and usage categories (1-5)
for elevators. These standards serve as critical guides for evaluating the energy performance of both new and existing systems.
External sources highlight that energy efficiency is not only economically significant but also vital for its environmental impact.
Within the framework of global sustainability goals, energy efficiency is seen as a key method for reducing the carbon footprint.
Globally, efforts aim to classify the energy efficiency of passenger and freight elevators, objectively assess the energy consump-
tion data provided by manufacturers, and improve the accuracy of energy consumption forecasts. This study focuses on the data
used to calculate the energy classifications of elevators and the measures needed to enhance their efficiency

Keywords: Elevators; Energy Classification; Energy Efficiency; ISO 25745.
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Ozet

Diinyamiz ilk patlamadan bugiine ¢esitli kirilmalarla giiniimiizdeki halini almistir. Bu siireglerde diinyada cesitli kaynaklar ve
enerji rezervleri ortaya ¢ikmustir. Insanoglu uzun yillardan beri tiikenebilen bu kaynaklar1 enerji elde etmekte kullanmaktadir.
Bu kullanimlar sonucunda gesitli ¢evresel zararlari olusturabilecek atiklar ortaya ¢ikmaktadir. Diinyamiz mitkemmel bir meka-
nizmada uyum halinde ve dengede yasarken 6zellikle sanayi devrimiyle bu siirece zarar verilmeye baglanilmistir. Bugiin iklim
degisikligi diye bahsettigimiz bu sorun insanoglunun fosil yakitlar1 6nlemlerini almadan umarsizca kullanmasi, ormanlari tahrip
ederek doganin kendini temizlemesine engel olmasi ve diinyada diizensiz yerleserek betonlastirip doganin dengesini bozmasidir.
Iklim degisikligini son yillarda ¢ok fazla duymamizin sebebi yapilan bu zararin hepimizi etkilemesi ve gelecekte bu etkinin
yikimimin daha biiyiik olacaginin goriilmesidir. Giiniimiizde deniz seviyesindeki yiikselmeler, kuraklik, doga dongiisiiniin bo-
zulmas1 ve zarar verici bilylikliikteki hava olaylari iklim degisikliginin goriilen etkileridir. Cagimizda bu etkilere kars: iilkeler
birleserek gerekli tedbirleri almak igin planlar olusturmaktadir. Iklim degisikligi eylem plani olarak birgok iilkede 2050’ye kadar
karbon nétr olmay1 hedefleyen bu plan, orta vadede sera gazi emisyonlarini azaltmay1 hedeflemektedir. Bu hedefi gerceklestir-
mek elbette kolay olmayacaktir. Bu hedef icin her alanda yenilikler, degisimler ve dontisiimler gerekirken etkin bir bilinglenme
de gerekmektedir. Miicadelede saglam ve dogru adimlar atmak i¢in alaninda uzman enerji yoneticilerine gereksinim duyuldugu
goriilmektedir. Bu yiizden enerji yoneticisinin dnemi son zamanlarda daha ¢ok anlasilmistir. Ulkemizin de i¢inde oldugu birgok
iilkede yapim ve isleyis asamalarinda bazi sektorlerde enerji yoneticisi bulundurmak zorunlu hale getirilmistir. Bu sayede 6n-
ceki veriler ile bakildiginda enerji yoneticisiyle ¢aligmanin olumlu sonuglari agikca goriilmektedir. iklim degisikligine en gok
sebep olan sanayi sektdrii bazinda baktigimizda bir fabrikanm ilk kurulus agamasinda ¢evreye olan zararlarinin hesaplanmasi ve
bunlarin en aza indirilme ¢alismalarinin yapilmasi enerji yoneticisinin gorevlerindendir. Ayrica isleyiste yenilenebilir enerji kay-
naklar1 kurarak 6z tiiketimi karsilamak, olusabilecek zararlari tespit edip engellemek, enerjinin verimli kullanilmast i¢in gerekli
aksiyonlar1 almak, yasalara uygun ve yonetmeliklere hizli uyum saglayarak cezai yaptirimlarla karsilasmamay1 saglamak ve
tiiketim analizleri yaparak maliyetlerin diistirilmesini saglamak gorevlerini de enerji yoneticileri yerine getirmektedir. Bu bag-
lamda enerji yoneticisi ile ¢alisan ve ¢aligmayan ayni sektorde yer alan iki firmay1 nicel veriler ile karsilastirarak aradaki sayisal
farki gosterebilmek miimkiindiir. Sonug olarak enerjinin ihtiyaglar hiyerarsisinde 6nemli yeri oldugunun diisiiniildiigii cagimizda
enerjiyi kullanirken sonumuzu da hazirlamamak icin bu kaynagin en zararsiz sekilde kullanilmasinin saglanmasi gerekmektedir.
Insanoglu diinyaya verdigi zararin farkina varmis ve simdi bu zarar1 diizeltmek igin gesitli adimlar atmaktadir. Enerji yonetici-
sinin iklim degisikliginde etkin bir rol aldig1 uzmanlarin yaptigi calismalarla goriilmektedir. Bu miicadelede hizli adimlar atmak
icin gerekli uzmanliga her sektoriin ihtiyaci olmaktadir.

Anahtar Kelimeler: Enerji Y oneticisi; Iklim Degisikligi; Notr Karbon; Eylem Plani; Enerji Verimliligi.

The Effective Role of the Energy Manager in Climate Change

Fatma Didem Tungez?, Saadet Yelel®*

@ KTO Karatay University, Energy Management, KTO Karatay University, Konya, Tiirkiye, didem.tuncez@karatay.edu.tr

v KTO Karatay University, Graduate Education Institute, Department of Energy Management, Konya, Tiirkiye, yelelsaadet@gmail.com (*Corresponding
Author)

Abstract

Since the first explosion, our world has undergone various disruptions to reach its current state. During these processes, various
resources and energy reserves have emerged on Earth. For many years, humanity has been using these depletable resources to
obtain energy. As a result of these uses, waste materials that could cause various environmental harms to have been produced.
While our planet lived in harmony and balance within a perfect mechanism, this process began to be disrupted, particularly with
the Industrial Revolution. Today, the issue we refer to as climate change is the result of humanity’s reckless use of fossil fuels
without taking preventive measures, destroying forests and preventing nature from cleansing itself, and disrupting the balance of
nature by urbanizing in an unregulated way and paving the land with concrete. The reason why we hear so much about climate
change in recent years is because the damage caused by these actions affects all of us, and it is evident that the consequences
will be even more destructive in the future. Nowadays, rising sea levels, droughts, disruptions in natural cycles, and large-scale
damaging weather events are visible effects of climate change. In today’s world, countries are coming together to create plans
to take the necessary measures against these effects. As part of the climate change action plan, many countries aim to be car-
bon neutral by 2050, with the intermediate goal of reducing greenhouse gas emissions. Achieving this goal, of course, will not
be easy. It will require innovations, changes, and transformations in every field, as well as a significant increase in awareness.
There is a need for energy managers, experts in their field, to take solid and correct steps in the fight against climate change.
Therefore, the importance of the energy manager has been increasingly recognized in recent times. In many countries, including
Tiirkiye, it has become mandatory to employ energy managers in certain sectors during the construction and operation phases.
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As a result, the positive outcomes of working with an energy manager, when compared to previous data, are clearly visible. In
the industrial sector, which is the primary contributor to climate change, the energy manager’s responsibilities include calculating
the environmental damage during the initial establishment of a factory and working to minimize these damages. Furthermore,
energy managers are responsible for actions such as setting up renewable energy sources to meet self-consumption, identifying
and preventing potential damages, ensuring the efficient use of energy, quickly adapting to laws and regulations to avoid legal
penalties, and conducting consumption analyses to reduce costs. In this context, it is possible to compare two companies in the
same sector, one working with an energy manager and the other not and demonstrate the numerical differences between them. As
a result, in our era, where energy holds a significant place in the hierarchy of needs, it is essential to ensure that this resource is
used in the least harmful way to avoid preparing for our own downfall. Humanity has become aware of the damage it has caused
to the Earth and is now taking various steps to correct this harm. Experts’ studies show that the energy manager plays an active
role in combating climate change. To take rapid steps in this fight, every sector needs the required expertise.

Keywords: Energy Manager; Climate Change; Carbon Neutral; Action Plan; Energy Efficiency.

54



I. ULUSAL ENERJI DONUSUMU VE SURDURULEBILIRLIK KONFERANSI
9-10 Ocak 2025 | {istanbul Gedik Universitesi | Istanbul, TURKIYE

EDSK'25

Ileri Doniisiim ve Sanat: Yaraticihikla Siirdiiriilebilir Gelecek

Elif Umut?

* Trakya Universitsei, Lisansiistii Enstitiisii- Resim, Edirne, Tiirkiye, elifumut866@gmail.com

Ozet

Stirdiiriilebilirlik ve sanat arasindaki iliski, yalnizca geri dontisiimle sinirl kalmayip, ileri dontigiim (upcycling) ile daha derin
bir anlam kazanir. fleri doniisiim, atik malzemelerin sanatsal bir bakis agisiyla yeniden degerlendirilmesi ve yaratic1 bir sekilde
kullanilmasidir. Bu siireg, ¢evresel fayda saglamakla birlikte, sanatcilara giinlik yasamda degeri goz ardi edilen malzemelere
yeni bir anlam kazandirma firsat1 sunar. Ayrica, bu yaklasim, hem estetik hem de cevresel sorumlulugu birlestirir.leri doniisiim,
bir nesnenin islevini degistirmek ve ona yeni bir hayat vermek anlamina gelir. Sanat diinyasinda bu kavram, hem estetik bir donii-
stim hem de toplumsal bir sorumluluk tasir. Sanatgilar, atik malzemeleri kullanarak dogaya zarar vermekten kaginir ve toplumsal
mesajlar iletmek i¢in giiclii bir ara¢ yaratirlar. Plastik, metal, kagit ve tekstil gibi malzemeler, giinliik yasamda siklikla atilmakta,
ancak sanatcilar bu materyalleri doniistiirerek her biri i¢in yeni bir anlam olustururlar. Ornegin, eski elektronik pargalarla yapilan
bir sanat eseri, teknoloji ve tiiketim kiiltiiriine dair gii¢lii bir elestiri olusturabilirken, ayni zamanda geri kazanmanin 6nemini
vurgular.ileri déniisiimle iiretilen sanat eserleri, bireysel yaratim siirecinin 6tesine geger ve toplumsal degisim igin bir ara¢ hiline
gelir. Bu eserler, geri doniisiim bilincini artirmak, atiklarin azaltilmasini tegvik etmek ve ¢evresel siirdiiriilebilirligi savunmak
icin etkili bir yontemdir. Sanatgilar, ¢evresel sorunlara dikkat ¢ekmek ve toplumu bu konuda bilinglendirmek i¢in giiglii bir
platforma sahip olurlar.Gelecekte, ileri doniisiim sanat1 sadece estetik bir tercih degil, ayn1 zamanda toplumun siirdiirtilebilirlik
yoniinde atacagi adimlar i¢in ilham kaynagi olabilir. Endistriyel atiklari doniistiirerek sanatgilar, hem yeni anlamlar yaratacak
hem de ¢evresel etkileri minimize edecektir.Sonug olarak, ileri doniisiim, sanatin ¢evresel sorumlulukla birlestigi yaratict bir
siirectir. Bu siire¢, hem sanatgilara hem de izleyicilere ¢evresel farkindalik kazandirirken, sanatsal ifadenin sinirlarini zorlar.
Sanat, estetik ve toplumsal bir arag olarak gii¢lii bir potansiyele sahiptir ve siirdiiriilebilir bir gelecegin temellerini atmak adina
onemli bir rol oynar.

Anahtar Kelimeler:1leri doniisiim (upcycling ); Sanat; Yaraticilik; Farkindalik.

Upcycling and Art: Sustainable Future through Creativity
Elif Umut®

“ Trakya University, Graduate Institute- Painting, Edirne, Tiirkiye, elifumut866@gmail.com

Abstract

The relationship between sustainability and art is not limited to recycling, but takes on a deeper meaning with upcycling. Upcyc-
ling is the reuse and creative utilization of waste materials from an artistic perspective. In addition to providing environmental
benefits, this process offers artists the opportunity to give new meaning to materials that are undervalued in everyday life. Furt-
hermore, this approach combines both aesthetic and environmental responsibility. Upcycling means changing the function of an
object and giving it a new life. In the art world, this concept carries both an aesthetic transformation and a social responsibility.
By using waste materials, artists avoid harming nature and create a powerful tool to convey social messages. Materials such as
plastic, metal, paper and textiles are often discarded in everyday life, but artists transform these materials to create a new meaning
for each one. For example, an artwork made from old electronic parts can be a powerful critique of technology and consumer
culture, while at the same time emphasizing the importance of recycling. Upcycled artworks go beyond the process of individual
creation and become a tool for social change. These works are an effective way to raise awareness of recycling, encourage waste
reduction and advocate for environmental sustainability. Artists have a powerful platform to draw attention to environmental
issues and raise public awareness.In the future, upcycling art may not only be an aesthetic choice, but also a source of inspiration
for society to take steps towards sustainability. By upcycling industrial waste, artists will create new meanings and minimize
environmental impacts at the same time.In conclusion, upcycling is a creative process where art combines with environmental
responsibility. This process pushes the boundaries of artistic expression while bringing environmental awareness to both artists
and audiences. Art has a powerful potential as an aesthetic and social tool and plays an important role in laying the foundations
for a sustainable future.

Keywords: Upcycling; Art; Creativity; Awareness.
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Ozet

Yenilenebilir enerji, stirdiiriilebilir kalkinma ve ¢evresel koruma agisindan kritik bir 6neme sahiptir. Fosil yakitlarin yol agtig1
cevresel tahribat, karbon emisyonlari ve iklim degisikligi gibi kiiresel ¢aptaki sorunlar insanlig1 tehlikeye attigindan dolay1 enerji
iiretiminde alternatif ¢dziimler arayisini zorunlu kilmistir. Yenilenebilir enerji kaynaklari, giines, riizgar, hidroelektrik, biyokiitle
ve jeotermal enerji gibi tikenmeyen enerji bicimleriyle, fosil yakitlara bagimlilig1 azaltan, ¢cevreye duyarli ve siirdiiriilebilir bir
enerji iiretimi saglamaktadir. Bu kaynaklar, enerji liretimi sirasinda karbonsuz ve ¢evreye en az tahribat verecek birtakim ¢o-
ziimler sunarak, sera gazi emisyonlarinin azaltilmasina ve iklim degisikligiyle etkin miicadeleye 6nemli bir katki saglamaktadir.
Yenilenebilir enerji kaynaklarmin kullanimi, yalnizca ¢evresel faydalarla sinirli kalmaz, ayn1 zamanda ekonomik ve sosyal siir-
diirtilebilirligi de desteklemektedir. Yenilenebilir enerji sektori, istihdam yaratma, enerji maliyetlerini indirgeme ve enerji arz ve
talep giivenligini saglama agisindan biiyiik bir potansiyel tasir. Ozellikle kirsal bélgelerde nitekim, giines ve riizgar enerjisi proje-
leri, yerel halk i¢in enerji ihtiyacini kargilayabilir ve ekonomik kalkinmay1 destekleyebilir. Ayrica, yenilenebilir enerjiye yapilan
yatirimlar, teknolojik yenilikleri ve enerji verimliligi ¢oziimlerine tesvik ederek ekonomik biiylimeye katki saglamayabilir. Bu
etkenlerde yenilenebilir enerji kaynaklarinin daha da yayilmasina ortam sunabilir. Bununla birlikte, yenilenebilir enerjiye gecis,
sadece ¢evresel veya ekonomik degil, ayni zamanda sosyal ve kiiltiirel anlamda da bir doniisiim gerektirir. Bu siireg, toplumlarin
enerji sistemlerini daha adil, verimli, erisilebilir ve giivenilir bir sekilde yapilandirmalarini saglar. Kiiresel 1sinmanin etkileri-
ni azaltmak ve g¢evresel stirdiiriilebilirligi saglamak adina, yenilenebilir enerji kaynaklarinin artirilmasi, toplumlarin gelecege
yonelik daha saglam temeller tizerinde kalkinmalarina olanak taniyacaktir. Yenilenebilir enerji kaynaklarimin siirdiiriilebilirlik
iizerindeki etkileri incelendi ve bu kaynaklarin ¢evresel, ekonomik ve sosyal boyutlardaki faydalar: tartigildi.

Anahtar Kelimeler: Strdiiriilebilirlik; Yenilenebilir Enerji; Kiiresel Isinma; Sosyal Siirdiirtilebilirlik.

The Impact of the Use of Renewable Energy Resources on Sustainability

Aytag Ugur Yerden*', Mustafa Erdem Arslan®, Nevin Karabiyik Yerden®
“ Istanbul Gedik University, Faculty of Engineering, Istanbul, Turkiye, aytac.yerden@gedik.edu.tr (*Corresponding Author)

? Istanbul Gedik University, Faculty of Economics, Administrative and Social Sciences, Istanbul, Tiirkiye, mustafaerdem.arslan2779@gmail.com

 Marmara University, Vocational School of Social Sciences, Marketing and Advertising Department, Istanbul, Tiirkiye nkarabiyik@marmara.edu.tr

Abstract

Renewable energy is of critical importance for sustainable development and environmental protection. Global problems such
as environmental destruction caused by fossil fuels, carbon emissions, and climate change endanger humanity, necessitating
the search for alternative solutions in energy production. Renewable energy sources provide environmentally friendly and sus-
tainable energy production that reduces dependence on fossil fuels, with inexhaustible forms of energy such as solar, wind,
hydroelectricity, biomass, and geothermal energy. These resources provide a number of solutions that are carbon-free and cause
minimal damage to the environment during energy production, making a significant contribution to reducing greenhouse gas
emissions and effectively combating climate change. The use of renewable energy sources is not only limited to environmental
benefits but also supports economic and social sustainability. The renewable energy sector has great potential in terms of creating
employment, reducing energy costs, and ensuring energy supply and demand security. Indeed, especially in rural areas, solar
and wind energy projects can meet energy needs for local people and support economic development. Additionally, investments
in renewable energy contribute to economic growth by encouraging technological innovations and energy efficiency solutions.
These factors provide an environment for the further spread of renewable energy resources. However, the transition to renewable
energy requires a transformation not only in environmental or economic terms but also in social and cultural terms. This process
enables societies to structure their energy systems in a more equitable, efficient, accessible, and reliable way. In order to reduce
the effects of global warming and ensure environmental sustainability, increasing renewable energy sources will allow societies
to develop on stronger foundations for the future. The effects of renewable energy sources on sustainability were examined, and
the benefits of these resources in environmental, economic, and social dimensions were discussed.

Keywords: Sustainability; Renewable Energy; Global Warming; Social Sustainability.
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Ozet

Bu ¢aligmada, boru i¢i akista biikiilii bant geometrisinin 1s1 transferi performansi iizerindeki etkilerini, genislik orani, kalinlik ve
akis hizindaki degisimlere odaklanarak incelenmistir. 25 mm ¢apinda ve 1 metre uzunlugunda bir boru kullanilmis ve akiskan
olarak su se¢ilmistir. Yapilan analizlerde, akis hizlar1 0.05 m/s ve 0.2 m/s olarak alinmis; biikiilii bant genislik oranlart (%20,
%40, %80) ve kalmliklar1 (0.5 mm, 1 mm, 2 mm) olarak belirlenmistir. Reynolds sayis1 (Re), Nusselt sayisi (Nu), siirtiinme
faktorii (f) ve basing kayb1 (AP) gibi 6nemli parametreler hesaplanmistir. Sonuglar, biikiilii bant genislik orani ve kalinliginin
artisinin, hidrolik cap1 etkileyerek Re ve Nu degerlerini dnemli dl¢iide degistirdigini gostermistir. Geniglik oraninin artisi, 1s1
transferini iyilestirirken silirtinme ve basing kaybini da artirmistir. Benzer sekilde, kalinligin artis1 akis direncini artirmis ve bu
durum, basing kaybi ve 1s1 transferi performansini etkilemistir. Daha yliksek akis hizlarinda tiirbiilansli akis, Nu degerinde artisa
yol agarak 1s1 transferini iyilestirmis, ancak bu iyilesme siirtlinme ve basing kayiplarinin artisi pahasina gerceklesmistir. Elde
edilen sonuglar, biikiilii bant kullanilmayan referans durumla karsilastirildiginda, 1s1 transferi performansinin belirgin sekilde
diistik oldugu goriilmiistiir. Elde edilen bulgular, biikiilii bant tasariminin optimize edilmesinin, 1s1 transferi etkinligi ile basing
kayb1 arasindaki dengeyi saglamada kritik bir rol oynadigini ortaya koymustur.

Anahtar Kelimeler: Bikili bant; Akis karakteristigi; Boru Akisi; Ist Transferi; Hesaplamali Akigkanlar Dinamigi.

CFD Analysis of the Influence of Twisted Tape Width and Thickness
on Flow Characteristics in Pipe Flow

Haydar Kepekci?

“ [stanbul Gelisim University, Mechatronics Engineering Department, Istanbul, Tiirkiye, hikepekci@gelisim.edu.tr

Abstract

This study investigates the impact of twisted tape geometry on heat transfer performance in pipe flow, focusing on width ratio,
thickness, and flow velocity variations. A 25 mm diameter and 1-meter-long pipe were utilized, with water as the working fluid.
The analyses considered flow velocities of 0.05 m/s and 0.2 m/s, twisted tape width ratios (20%, 40%, 80%), and thicknesses
(0.5 mm, 1 mm, 2 mm). Key parameters such as Reynolds number (Re), Nusselt number (Nu), friction factor (f), and pressure
drop (AP) were calculated. The results revealed that increasing the width ratio and thickness of the twisted tape significantly inf-
luenced the hydraulic diameter, altering the Re and Nu values. Higher width ratios improved heat transfer but increased friction
and pressure loss. Similarly, thicker twisted tapes elevated flow resistance, affecting pressure loss and heat transfer performance.
At higher flow velocities, turbulent flow enhanced heat transfer, reflected by increased Nu, though at the expense of friction and
pressure losses. Baseline comparisons without twisted tape showed significantly lower heat transfer performance. These findings
highlight the critical role of optimized twisted tape design in balancing heat transfer efficiency and pressure loss for improved
system performance.

Keywords: Twisted tape; Flow characteristics; Pipe flow; Heat transfer; Computational Fluid Dynamics.
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Enerjide Birliktelik:
Enerji Kentleri Birligi ve Jeotermal Elektrik Santral Yatirnmcilar1 Dernegi

Yasemin Giingor®

“ Tiirkiye Belediyeler Birligi Belediye Akademisi Miidiirliigii, Ankara, Tiirkiye, ysmngungor@gmail.com

Ozet

Enerji doniistimii, daha ¢evre dostu ve siirdiiriilebilir enerji iiretimi ve tiiketimini tegvik eden her tiirlii eylem olarak ifade edil-
mektedir. Bu baglamada “Jeotermal Enerji” basta elektrik {iretimi olmak {izere seracilikta, konut 1sitmasinda, termal ve saglik tu-
rizminde, balik yetistiriciliginde, gida kurutmasinda ve benzeri alanlarda kullanimindan bahsedebiliriz. Ayn1 zamanda jeotermal
enerji yatirimlari yerel kalkinmaya da katki saglamaktadir. Yenilenebilir ve siirdiiriilebilir bir kaynak olan jeotermal kaynaklarin
diinyada ve Tiirkiye’deki durumundan kisaca bahsedilecektir. Dogru bildigimiz yanlislardan styrilip, yanls bildigimiz dogrulara
ulasmak i¢in iki kurumun analizi yapilacaktir. 1997 yilinda kurulun Jeotermal Kaynakli Belediyeler Birligi (JKBB) yeni ad1 ile
Enerji Kentleri Birligi (EKB) ve 2014 yilinda kurulan Jeotermal Elektrik Santral Yatirimcilart Dernegi (JESDER) Kamu-Sivil
Toplum Kurulusu 6rnegi baglaminda ele alinacaktir. Bir STK olan JESDER, jeotermal enerjinin yatirimei, 6zel sektor paydas-
larmin bulustugu agda yer almaktadir. EKB ise bir yerel yonetim birligi olarak iiye belediyelerini yenilenebilir enerji alaninda
bir araya getirmektedir. Calismamizda s6z konusu iki kurum amaglari, hedef kitleleri ve ortak paydalar ile ele alinacak olup,
stirdiirtilebilir bir kaynak olan jeotermal enerji kaynagmin her yoniiyle {ilkemizde siirdiiriilebilir, ¢evre ile uyumlu ve verimli
kullantiminin yayginlastirilmast i¢in ne tiir caligmalarda bulunduklart bu hususta toplumu ve kamuoyunu dogru sekilde bilgilen-
dirme notasinda neler yaptiklari anlatilmaya caligilacaktir.

Anahtar Kelimeler:Jeotermal Enerji; Yenilenebilir Enerji; Stirdiirtilebilir Kaynak; Yerel Yonetim Birlikleri; Belediye.

Together in Energy: Union Of Energy Cities
and Geothermal Power Plant Investors Association

Yasemin Giingor®

@ Union of Municipalities of Tiirkiye Municipal Academy Directorate, Ankara, Tiirkiye, ysmngungor@gmail.com

Abstract

Energy transformation is defined as any action that promotes more environmentally friendly and sustainable energy production
and consumption. In this context, we can talk about the use of “Geothermal Energy” in greenhouse farming, residential hea-
ting, thermal and health tourism, fish farming, food drying and similar areas, especially in electricity generation. At the same
time, geothermal energy investments also contribute to local development. The situation of geothermal resources, which is a
renewable and sustainable resource, in the world and in Tiirkiye will be briefly mentioned. Two institutions will be analyzed in
order to break free fron the misconceptions we hold as truths and achiev the truths we perceive as false. Founded in 1997, the
Union of Geothermal Resource Municipalities (JKBB), now known as the Union of Energy Cities (EKB), and the Association of
Geothermal Power Plant Investors (JESDER), founded in 2014, will be discussed in the context of the Public-Civil Society Or-
ganization example. JESDER, an NGO, takes part of the network where investors and private sector stakeholders of geothermal
energy meet. EKB, as a local government union, brings its member municipalities in the field of renewable energy. In our study,
these two institutions will be discussed with their objectives, target audiences and common denominators, and it will be aimed
to explain what kind of work they have carried out in order to expand the sustainable, environmentally compatible and efficient
use of geothermal energy, which is a sustainable resource, in our country in every aspect, and what they have done in this regard
to inform the society and the public correctly.

Keywords: Geothermal Energy; Renewable Energy; Sustainable Resource; Local Government Associations; Municipality.
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Eklemeli imalat ile Hafif ve Siirdiiriilebilir Uretim Ekipmanlarinin Tasarim
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Ozet

Bu calisma, eklemeli imalat teknolojilerinin iiretim ekipmanlarinin tasarim ve {iretim siireglerine entegrasyonunu arastirmakta-
dir. Geleneksel talasli imalat yontemleriyle iiretilen montaj aparatlari, fikstiir elemanlar1 ve robot tutuculari gibi pargalar, genel-
likle ¢elik (6rnegin, 1050 kalite) kullanilarak tiretilmekte ve bu stiregler yiiksek enerji tiikketimi, malzeme israfi ve biiyiik karbon
ayak izi olusturmaktadir. Bu calismada, eklemeli imalat teknolojileri kullanilarak bu siire¢lerin daha verimli ve siirdiiriilebilir
hale getirilmesi hedeflenmistir. Arastirmanin ilk asamasinda, talasli imalatla {iretilen pargalarin tasarim ve iiretim siirecleri analiz
edilmistir. Bu analiz, mevcut yontemlerin yiiksek agirlik, enerji yogunluklu iiretim ve ¢evresel siirdiiriilebilirlik agisindan yeter-
sizliklerini ortaya koymustur. Elde edilen veriler dogrultusunda, eklemeli imalatin sundugu avantajlar géz dniinde bulundurula-
rak yeniden tasarim siiregleri baglatilmistir. Eklemeli imalatta, malzeme optimizasyonu saglamak amaciyla geri doniistiiriilebilir
PLA (Polilaktik Asit) ve PC/ABS (Polikarbonat ve Akrilonitril Biitadien Stiren) gibi termoplastik malzemeler kullanilmistir. Bu
malzemeler, ¢elikle karsilastirildiginda daha diisiik karbon salinimina sahiptir ve yalnizca ihtiya¢ duyulan bolgelerde malzeme
eklenmesine olanak tanimaktadir. Tasarim optimizasyonu sayesinde, agirlik ve enerji tiiketimi agisindan 6nemli iyilestirmeler
saglanmistir. Karmasik geometrilere sahip pargalar, eklemeli imalat teknolojisiyle daha hizli ve diisiik maliyetle iiretilmis, bu da
liretim siireglerinde hem zaman hem de kaynak tasarrufu saglamistir. Uretilen ekipmanlar, dayaniklilik, islevsellik ve uzun émiir
acisindan detayli testlere tabi tutulmustur. Test sonuglari, eklemeli imalatin hem teknik hem de ¢evresel faydalarini dogrulamis-
tir. Elde edilen sonuglara gore, parca agirliginda %40-50 oraninda azalma saglanirken, enerji tiiketimi %50 oraninda diisiiriilmiis-
tiir. Ayrica, liretim sirasinda ortaya ¢ikan atik miktar: %80 oraninda azalmis, karbon ayak izi ise %70-80 oraninda azaltilmistir.
Bu bulgular, eklemeli imalatin yalnizca tiretim siireclerini modernize etmekle kalmayip, ¢evresel ve ekonomik siirdiirtilebilirlik
hedeflerine ulagmak i¢in giiglii bir ara¢ oldugunu géstermektedir. Calisma, geleneksel iiretim yontemlerinin sinirlarini agarak,
yenilik¢i ve gevre dostu bir yaklagim sunmaktadir.

Anahtar Kelimeler: Eklemeli imalat; Hafif Tasarim; Siirdiiriilebilir Uretim; Tasarim Optimizasyonu; Enerji Verimliligi.
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Abstract

This study explores the integration of additive manufacturing technologies into the design and production processes of manufa-
cturing equipment. Components such as assembly fixtures, fixture elements, and robotic grippers, traditionally produced using
subtractive manufacturing with steel (e.g., 1050-grade steel), are characterized by high energy consumption, material waste, and
a significant carbon footprint. The aim of this research is to enhance these processes through additive manufacturing, achieving
greater efficiency and sustainability. In the initial phase, the design and production processes of parts manufactured using subtra-
ctive methods were analyzed. This analysis highlighted the limitations of traditional methods, including excessive weight, ener-
gy-intensive production, and poor alignment with environmental sustainability goals. Based on these findings, redesign efforts
utilizing additive manufacturing technologies were initiated. Recyclable materials such as PLA (Polylactic Acid) and PC/ABS
(Polycarbonate and Acrylonitrile Butadiene Styrene) were selected for additive manufacturing due to their lower carbon emissi-
ons compared to steel. These materials allow for targeted material placement, reducing waste and enabling design optimization.
Through this process, significant improvements in weight reduction and energy efficiency were achieved. Complex geometries,
challenging to produce using traditional methods, were manufactured more rapidly and at lower cost using additive technologies,
leading to time and resource savings. The manufactured equipment underwent extensive testing for durability, functionality, and
longevity. The results validated the technical and environmental benefits of additive manufacturing. Specifically, weight redu-
ctions of 40-50%, energy consumption reductions of 50%, and material waste reductions of 80% were achieved. Furthermore,
the use of recyclable materials in additive processes reduced the carbon footprint by 70-80% compared to traditional steel-based
production. These findings demonstrate that additive manufacturing not only modernizes production processes but also serves
as a powerful tool for achieving environmental and economic sustainability. This study showcases additive manufacturing as a
transformative approach, surpassing the limitations of traditional methods and offering innovative and eco-friendly solutions.

Keywords: Additive Manufacturing; Lightweight Design; Sustainable Production; Design Optimization; Energy Efficiency.
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Ozet

Diinya, otomatik ve akilli teknolojilere dogru hizla ilerlerken, evcil hayvan sahiplenmek bireyler i¢in essiz bir deneyim sunmak-
tadir. Ancak, evcil hayvanlarin diizenli ve saglikli bir sekilde bakimini saglamak kolay bir sorumluluk degildir. Bu dogrultuda
gelistirilen “Akilli Evcil Hayvan Besleme Cihazi” seyahat veya yogun is temposunda olan hayvan sahiplerine, evcil hayvanlarini
diizenli olarak besleme ve izleme imkani tanimaktadir. Sistem, mama ve su seviyesi sensorleri, otomatik mama dagitim mekaniz-
masi, programlanabilir besleme 6zelligi ve entegre bir kamera sistemi ile donatilmistir. Mama miktari, evcil hayvanin agirligina
gore ayarlanarak obezite ve saglik sorunlarinin 6niine gegilirken, su seviyesi sensorii diizenli su tiiketimini saglar. Mama veya
su seviyesinin diismesi durumunda sesli uyari sistemi devreye girerek sahipleri bilgilendirir. Ayrica, kamera sistemiyle hayvan-
lar uzaktan izlenebilir, bu da sahiplerine ek bir giiven saglar. Proje, evcil hayvan sahiplerinin sorumluluklarim kolaylastirirken,
evcil hayvanlarim diizenli ve saglikli bir sekilde beslenmelerini hedefler. Sistem, belirli zamanlarda otomatik olarak mama ve
su dagitarak besleme rutini olusturur ve manuel miidahale ihtiyacini ortadan kaldirir. Béylece, hayvanlarin taze mama ve suya
erisimi kesintisiz saglanir. Bu proje, evcil hayvan sahiplerinin hareket 6zgiirliigiinti artirmay1, evcil hayvanlarin saglik ve refahini
iyilestirmeyi ve modern yasamin gerekliliklerine uygun akilli bir ¢6ziim sunmay1 amaglamaktadir. Akilli besleme cihazi, hem
hayvanlarin ihtiyaglarin1 hem de sahiplerinin beklentilerini karsilayan etkili bir teknolojik yenilik olarak 6ne ¢ikmaktadir.

Tesekkiir: Bu calisma Tiibitak 2209-A projeleri kapsaminda 1919B012323185 basvuru numarasiyla desteklenmistir.

Anahtar Kelimeler: Uzaktan Kontrol ve izleme; Akill1 Yiyecek Dagitimi; Evcil Hayvan.
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Abstract

As the world rapidly advances towards automated and intelligent technologies, owning a pet offers individuals a unique experien-
ce. However, ensuring the regular and healthy care of pets is not an easy responsibility. In this context, the “Smart Pet Feeding
Device” offers pet owners, especially those with busy work schedules or traveling frequently, the ability to feed and monitor their
pets regularly. The system is equipped with food and water level sensors, an automatic food distribution mechanism, program-
mable feeding features, and an integrated camera system. The amount of food is adjusted based on the pet’s weight to prevent
obesity and health issues, while the water level sensor ensures regular water consumption. If the food or water level drops, an
audible warning system is triggered to inform the owner. Additionally, the camera system allows for remote monitoring of the
pets, providing extra security for the owners. The project aims to simplify pet owners’ responsibilities while ensuring that pets
are fed regularly and healthily. The system automatically distributes food and water at scheduled times, creating a feeding routine
and eliminating the need for manual intervention. This ensures that pets have continuous access to fresh food and water. This
project aims to increase the mobility of pet owners, improve the health and well-being of pets, and provide a smart solution that
aligns with the requirements of modern life. The smart feeding device stands out as an effective technological innovation that
meets both the needs of pets and the expectations of their owners.

Acknowledgements: This work was supported by TUBITAK 2209-A projects with the application number 1919B012323185.

Keywords: Remote Control and Monitoring; Smart Food Distribution; Pets.
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Gaz Algillama Siireclerinde Kullanilmak Uzere Sensér Yapisinin Tasarim ve
Prototip Uretiminin Gerceklestirilmesi
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Ozet

Gaz sensorleri, ¢cevresel izleme, enerji verimliligi, saglik glivenligi ve endiistriyel siirdiiriilebilirlik gibi nemli alanlarda kritik bir
rol tistlenmektedir. Bu sensorler, ¢evresel kirliligi izleyerek sera gazlari ve hava kalitesi kirleticilerinin kontroliinii saglar, boy-
lece stirdiiriilebilir ¢evre hedeflerine katki saglar. Endiistriyel alanda, gaz sizintilarinin tespiti ve enerji verimliligi saglanirken,
tibbi uygulamalarda saglik giivenligi izlenebilir ve iyilestirilebilir. Bu ¢calismada, gaz sensorlerinin endiistriyel proses kontrolii,
hava kalitesi izleme, tibbi uygulamalar ve giivenlik sistemleri gibi ¢esitli alanlardaki kullanim potansiyelini kesfetmek amaciyla,
polianilin (PANI) algilama katmanina sahip bir gaz sensoriiniin tasarimi yapilmistir. Calisma, tasarim ve transduser katmaninin
liretimi olmak iizere sensor gelistirme siireci iki ana asamada yapilandirilmistir. [lk asamada, sensér tasarimi SolidWorks yazi-
lim1 kullanilarak {i¢ boyutlu olarak modellenmis ve sensoriin alttas materyali olarak bakirl plaket tercih edilmistir. Transduser
katmani, bu plaket iizerine bask1 devre olusturma teknikleriyle iiretilen elektrot yapisi seklinde tasarlannstir. Tkinci asamada,
transduser katmaninin tasarimi AutoCAD yazilimi ile gerceklestirilmis ve tasarima uygun elektrot yapisi, baski devre teknikle-
riyle bakirli plaket tizerine tretilmigtir. Bu siireg, sensor tasariminda ileri tiretim teknolojilerine alternatif olarak elektronik kart
tiretim tekniklerinin uygulanmasini saglayarak, gaz sensorlerinin etkin bir sekilde gelistirilmesine olanak tanimistir.

Tesekkiir: Bu ¢alisma Tibitak 2209-A projeleri kapsaminda 1919B012324296 bagvuru numarasiyla desteklenmistir.

Anahtar Kelimeler: Gaz Sensorii; PANT; iletken Polimer; Sensér.
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Abstract

Gas sensors play a critical role in important areas such as environmental monitoring, energy efficiency, health safety, and indust-
rial sustainability. These sensors help monitor environmental pollution by controlling greenhouse gases and air quality pollutants,
thereby contributing to sustainable environmental goals. In the industrial field, they detect gas leaks and improve energy efficien-
cy, while in medical applications, they enable the monitoring and enhancement of health safety. This study aims to explore the
potential applications of gas sensors in various fields such as industrial process control, air quality monitoring, medical applica-
tions, and security systems. The design of a gas sensor with a polyaniline (PANI) detection layer has been developed. The study
is structured in two main phases: design and production of the transducer layer. In the first phase, the sensor design was modeled
in 3D using SolidWorks software, and a copper-plated plate was selected as the substrate material. The transducer layer was
designed as an electrode structure produced by printed circuit board techniques on this plate. In the second phase, the transducer
layer design was carried out using AutoCAD software, and an electrode structure was produced on the copper-plated plate using
printed circuit board techniques in accordance with the design. This process enabled the application of electronic circuit produ-
ction techniques as an alternative to advanced manufacturing technologies, facilitating the effective development of gas sensors.

Acknowledgements: This work was supported by TUBITAK 2209-A projects with the application number 1919B012324296.
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Ozet

Bu ¢aligmada, tavlama sicaklifinin sol-jel yontemi ile tiretilmis TiO, nin kristal kusur yapisi ve optik sabitleri tizerindeki etkisi
incelenmistir. Ince filmler, daldirarak kaplama yontemi kullanilarak cam altlik tizerine kaplanmistir. Kaplanmis filmler daha son-
ra ortam atmosferinde 400°C, 500°C ve 600°C’de tavlanmistir. Optik 6zelliklerin tavlama sicaklig1 ile degisimi UV-Vis spektro-
fotometresi (Shimadzu UV-mini 1240) ve floresan spektrofotometri (Agilent - Varian Eclipse) ile incelenmistir. Optoelektronik
cihazlarda kullanilacak malzemelerin optik 6zelliklerinin belirlenmesi, malzeme karakterizasyonunun énemli unsurlarindan biri-
dir. Ayrica, kristal kusurlarinin yariiletken tabanli sistemlerde algilama ve diger elektronik yetenekleri nasil etkiledigi de 6nemli
bir ¢alisma konusudur. TiO, ince filmlerinin optik sabitleri, li¢ terimli Cauchy dagilim ifadesi ve gegirgenlik verilerinin Fresnel
denklemlerine dayali Lorentzian sogurma profili kullanilarak belirlenmistir. Uretilen filmlerin kristal kusur yogunluklar: da 6l-
ctilen fotoliiminesans spektrumunun ayrigtirtlmasiyla belirlenmistir.

Anahtar Kelimeler: TiO,; Optik Ozellikler; Fotoliiminesans.
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Abstract

In this study effect of sintering temperature crystal defect structure and optical constants of sol — gel derived TiO, was examined.
Thin films were deposited on glass substrates using dip coating method. As coated films were then annealed at 400°C, 500°C,
and 600°C. Variation of optical properties with sintering temperature were investigated by UV-Vis spectrophotometer (Shimadzu
UV-mini 1240) and fluorescence spectrophotometer (Agilent - Varian Eclipse). Determination of optical properties of materials
to be used in optoelectronic devices is one of the important aspects of material characterization. Besides, there are many studies
on how crystal defects affect sensing and other electronic capabilities in semiconducting-based systems. Optical constants of
TiO, thin films were determined using the three-term Cauchy distribution expression and Lorentzian absorption profile based on
Fresnel equations of transmittance data. Crystal defect densities of the produced films were also determined by decomposing the
measured photoluminescence spectrum.

Keywords: TiO,; Optical Properties; Photoluminiscence.
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Sanat ve Zanaatin Ekolojik Isbirligi: Toshiko MacAdam’in Oyun Alanlar1 Uzerinden
Siirdiiriilebilir Mekin Tasarim

Seyda Canpolat®
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Ozet

Toshiko MacAdam’in devasa 6rgii oyun alanlari, sanat ve zanaat1 bir araya getirerek siirdiiriilebilirlik kavramina hem estetik hem
de islevsel bir boyut kazandiran 6ncii bir yaklasim sunmaktadir. Bu oyun alanlari, sadece ¢ocuklarin giivenle oynayabilecegi
estetik mekanlar degil, ayn1 zamanda siirdiiriilebilir tasarim anlayisinin toplumsal farkindalik yaratmak i¢in kullanilabilecegini
gosteren basarili bir model olarak dikkat cekmektedir. MacAdam, el emegiyle iiretilmis ve ¢evre dostu iplikler kullanarak hem
dogal kaynaklarin korunmasina hem de sanatin giinliik yasamda daha goriiniir kilinmasina katkida bulunmaktadir. Sanat¢inin
calismalarinda, yeniden kullanilabilir malzemelerle insa, toplumsal katilimi tesvik eden zanaat siirecleri, estetik ve iglevselligin
dengesi ve kentsel mekanlarda sanatin demokratiklesmesi gibi unsurlar 6n plana ¢ikmaktadir. MacAdam, sadece bir sanat eseri
olusturmakla kalmamakta, bu eserleriyle ¢ocuklar ve aileler igin estetik bir deneyim sunarken ekolojik farkindalik da olustur-
maktadir. Onun oyun alanlari, hem topluluklarin fiziksel olarak bir araya gelmesini hem de ¢evre dostu mekanlarin dneminin
kavranmasini saglamaktadir. Bu ¢aligmada, Toshiko MacAdam’in 6rgili oyun alanlari, siirdiiriilebilir tasarim agisindan ele alina-
rak, sanat ve zanaatin ekolojik degerlerle nasil birlestirilebilecegi lizerinde durulmaktadir. Calisma, oyun alanlarinin toplumsal
katilim1 artiran stireclerden ¢evreye duyarli malzeme se¢imine kadar genis bir perspektiften analiz edilmesini amaglamaktadir.
Ayrica, bu mekanlarin gelecekte kamusal alan tasarimina ilham verme potansiyeli tartigilmaktadir. Sonug olarak, Toshiko MacA-
dam’in ¢alismalari, sanat ve zanaatin hem g¢evresel hem de toplumsal degerler olusturmada ne kadar etkili olabilecegini ortaya
koymaktadir. Bu eserler, siirdiiriilebilir mekan tasariminda estetik ve islevselligin uyumlu bir sekilde nasil bir araya getirilebile-
cegini gostermesi agisindan dnemli bir model sunmaktadir.

Anahtar Kelimeler: Toshiko MacAdam; Siirdiiriilebilir Tasarim; Sanat-Zanaat; ; Estetik ve Islevsellik; Cevre Dostu Malzemeler;
Kamusal Alan Tasarimi.

The Ecological Collaboration of Art and Craft: Sustainable Space Design Through
Toshiko MacAdam’s Playgrounds

Seyda Canpolat®

« Trakya University, Faculty of Fine Arts, Department of Painting, Edirne, Tiirkiye, seydacnplt@gmail.com

Abstract

Toshiko MacAdam’s monumental knitted playgrounds present a pioneering approach that brings art and craft together, adding
both aesthetic and functional dimensions to the concept of sustainability. These playgrounds are not only aesthetic spaces where
children can play safely but also serve as successful models demonstrating how sustainable design can be utilized to raise social
awareness. By using handcrafted and eco-friendly yarns, MacAdam contributes to both the preservation of natural resources and
the visibility of art in everyday life. MacAdam’s works highlight key elements such as construction with reusable materials, craft
processes that foster social participation, the balance of aesthetics and functionality, and the democratization of art in urban spa-
ces. Her creations do more than offer an artistic experience for children and families; they also create ecological awareness. The-
se playgrounds facilitate the physical gathering of communities while emphasizing the importance of environmentally friendly
spaces. This study examines Toshiko MacAdam’s knitted playgrounds from the perspective of sustainable design, focusing on
how art and craft can be combined with ecological values. It aims to analyze these playgrounds from a broad perspective, cove-
ring aspects from social participation in their creation to the use of environmentally conscious materials. Furthermore, the po-
tential of these spaces to inspire future public space design is discussed. In conclusion, Toshiko MacAdam’s works demonstrate
how art and craft can be highly effective in creating both environmental and social values. These creations provide a significant
model for integrating aesthetics and functionality harmoniously within sustainable space design.

Keywords: Toshiko MacAdam; Sustainable Design; Art-Craft; Aesthetics and Functionality; Environmentally Friendly Materi-
als; Public Space Design.
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Farkh Kanat Sayisina Gore Wageningen Pervanelerin
Akis Karakterlerinin Incelenmesi
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Ozet

Gemi, su alt1 arac1 ve ugak gibi araglarin bir ortamda itme kuvveti ile ilerleme saglayan pervaneler enerji tiiketimini etkileyen
onemli kompenentlerin basinda gelmektedir. Piyasada bir¢ok farkli pervane serisi bulunmakla beraber Wageningen pervane
serileri 1950’11 yillardan beri optimum itme kuvveti ve diisiik enerji kayiplar1 sunmalarindan dolay1 yaygin olarak su alt1 teknolo-
jilerinde kullanilmaktadir. Bu caligmada Wageningen pervanelerde farkli kanat sayilarinda tasarim gercgeklestirilerek modelleme
yapilmigti. ANSYS Fluent yardimiyla akis karakteri performanslari hesaplanmistir. Siiriiklenme katsayis1 (Cd) ve kaldirma
katsayis1 (Cl) degisimi farkli akis ve donme hizlarina gore hesaplanmistir. Caligma sonucunda Wageningen pervanelerde kanat
sayisinin degisimi, detayli akigkanlar dinamigi analizi ger¢eklestirilmesi ile uygun kanat sayis1 se¢imi ile sistem optimizasyonu
calismasi gerceklestirilmistir. Calisma tamamlanmasiyla yiiksek enerji verimliligine sahip pervane tasarimi ile karbon ayak izini
diistirerek siirdiiriiliilebilirlige katki saglanmas1 amaglanmaktadir.

Tesekkiir: Bu calisma TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programi (Proje No:
1919B012308235) kapsaminda desteklenmistir. Comert destekleri icin TUBITAK ’a tesekkiirlerimizi sunariz.
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Abstract

Propellers are one of the most important components that affect the energy consumption of vehicles such as ships, underwater
vehicles and airplanes. Although there are many different propeller series on the market, Wageningen propeller series have been
widely used in underwater technologies since the 1950s due to their optimum thrust and low energy losses. In this study, Wage-
ningen propellers are designed and modeled with different blade numbers. The flow characteristic performances are calculated
with the help of ANSYS Fluent. The drag coefficient (Cd) and lift coefficient (CI) variation are calculated for different flow and
rotational speeds. As a result of the study, a system optimization study was carried out by changing the number of blades in
Wageningen propellers, performing detailed fluid dynamics analysis and selecting the appropriate number of blades. With the
completion of the study, it is aimed to contribute to sustainability by reducing the carbon footprint with high energy efficient
propeller design.

Acknowledgments: This study was supported by TUBITAK 2209-A University Students Research Projects Support Program
(Project No: 1919B012308235). We would like to thank TUBITAK for their generous support.

Keywords: Propeller; Wageningen; Number of Blades; Fluid Dynamics Analysis; ANSYS.
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Siirdiiriilebilir Tersine Lojistik Yonetimi icin Matematiksel Bir Model Onerisi
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Ozet

diistri gevrelerinde siklikla tartisilmasina yol agmustir. Tedarik¢iden miisteriye klasik hareket yoniiniin tersi olan tersine lojistikte
operasyon hacmi dogasi geregi klasik lojistige gore daha diisiik olsa da bu alanda yapilacak iyilestirmelerle maliyetlerin diisiiriil-
mesi miimkiindiir. Bu ¢aligmada yalin lojistik ve siirdiiriilebilir bakis acisina sahip matematiksel bir model dnerisi sunulmaktadir.
Boylece literatiirde tersine lojistik konusuna iliskin bosluga yalin bakis agisiyla katki saglanmustir.

Anahtar Kelimeler: Tersine Lojistik; Yalin Lojistik; Lojistik; Lojistik Boyutlar; Siirdiiriilebilirlik.

A Mathematical Model Proposal for Sustainable Reverse Logistics Management
Ozan Ates?

@ Istanbul Gedik University, Industrial Engineering Department, Istanbul, Tiirkiye, ozan.ates@outlook.com.tr

Abstract

Dimensions of logistics can be handled in four different ways. These are inbound logistics, in-plant logistics, outbound logistics,
and reverse logistics. Reasons such as shortening product obsolescence, manufacturers’ desire to reduce costs by using materials
in returned products, and customers’ purchasing tendencies shifting to electronic commerce have led to reverse logistics, one of
the dimensions of logistics, being frequently discussed in academic and industry circles. Although the operation volume in rever-
se logistics, which is the opposite of the classical movement direction from supplier to customer, is inherently lower compared to
classical logistics, it is possible to reduce costs with improvements to be made in this area. In this study, a model proposal with a
lean logistics and sustainable perspective is presented. Thus, a contribution has been made to the gap in the literature regarding
the subject of reverse logistics from a lean perspective.

Keywords: Reverse Logistics; Lean Logistics; Logistics; Logistics Dimensions; Sustainability.
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Siirdiiriilebilir Agrivoltaik Teknolojiler: Sistem Elemanlar1 ve Otomasyonu
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Sanayi devrimi ile birlikte teknolojilesen niifus kirsal yerlesimlerden kentsel yerlesimlere dogru hareket etmeye baslamistir.
Azalan tarim alanlar1 ve tarim i¢in gerekli olan enerji ihtiyact yeni yaklasimlarin aranmasina neden olmustur. Tarimsal iiretim
ve fotovoltaik paneller kullanilarak elde edilen elektrik enerjisinin birlikte kullanilmasiyla olusturulan sistemlere agrivoltaik
sistemler ad1 verilmektedir. Agrivoltaik sistemler gliniimiizde tarim sektdrlerine enerji ihtiyact agisindan yenilikei bir yaklagim
sunmaktadir. Bu yontem, ayni alanda hem enerji hem de tarimsal iiretim yapilmasi, iiretimin kuraklik ve diger olumsuz iklim
kosullarindan korunmasi, karbon saliniminin azaltilmasi gibi bir¢ok avantaja sahiptir. Fotovoltaik paneller, alanin etkin kullani-
mi, mikroklima yaratmasi, yarattigi golge ile su tasarrufu saglamasi gibi avantajlari nedeniyle tarimsal sistemlerde fotovoltaik
panellerin kullanilmasiyla elde edilen kazanimlardan bazilaridir. Tarim teknolojilerinin enerji ihtiyacini karsilamak, liretim ve-
rimliligini artirmak ve tarimda stirdiirtilebilirligi saglamak i¢in yenilenebilir enerji ve yenilik¢i otomasyon tekniklerini birlestiren
entegre yaklagimlar sunmaktadir. Bu ¢alismada agrivoltaik sistemlerin unsurlari detayl olarak incelenecektir. Sulama ekipman-
lar1, sera uygulama ve depolama sistemleri gibi unsurlarin otomasyonu ve kullanilan giines enerjisi kaynaklar1 detayli olarak
degerlendirilecektir. Literatiirde yer alan agrivoltaik sistemlerin enerji ve liretim verimlilikleri karsilastirilacaktir.

Anahtar Kelimeler: Agrivoltaik; Tarimsal Uretim; Enerji Verimliligi; Fotovoltaik Panel; Tarimda Siirdiiriilebilirlik.
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Abstract

The industrial revolution and the technologized population started to move from rural to urban settlements. Decreasing agricul-
tural areas and the need for energy for agriculture have led to the search for new approaches. The systems created by combining
agricultural production and electrical energy obtained by using photovoltaic panels are called agrivoltaic systems. Agrivoltaic
systems today offer an innovative approach to the agricultural sectors in terms of energy needs. This method has many advanta-
ges such as both energy and agricultural production in the same area, protection of production from drought and other adverse
climatic conditions, and reduction of carbon emissions. Photovoltaic panels are some of the gains obtained by using photovoltaic
panels in agricultural systems due to their advantages such as efficient use of space, creating microclimate, saving water with
the shade it creates. It offers integrated approaches that combine renewable energy and innovative automation techniques to
meet the energy needs of agricultural technologies, increase production efficiency and ensure sustainability in agriculture. In this
study, the elements of agrivoltaic systems will be examined in detail. The automation of elements such as irrigation equipment,
greenhouse application and storage systems and the solar energy sources used will be evaluated in detail. Energy and production
efficiencies of agrivoltaic systems in the literature will be compared.

Keywords: Agrivoltaic; Agricultural Production; Energy Efficiency; Photovoltaic Panel; Sustainability in Agriculture.
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Diisiik Sicaklikta Is1 Kaynag: Kullanan Organik Rankine Cevrimi Uygulamalari icin
Hidrofloroolefinlerin Performans Degerlendirmesi

Ayse Ugurcan Atmaca®

« Dokuz Eyliil Universitesi, Havacilik ve Uzay Miihendisligi Boliimii, Izmir, Tiirkiye, ugurcan.atmaca@deu.edu.tr

Ozet

Organik Rankine Cevrimi, Rankine ¢evrimi ile ayni ¢aligma prensibine sahiptir. Aradaki fark araci akiskan olarak su yerine organik
maddelerin kullanilmasidir. Su bir araci akiskan olarak bazi kisitlamalara sahip oldugu i¢in organik Rankine ¢evrimi popiiler bir sege-
nektir. Su yiiksek basin¢larda yiiksek kaynama sicakliklarina sahip oldugu i¢in yiiksek sicakliktaki 1s1 kaynaklarina ihtiyag duymaktadir.
Bu sebeple endiistriyel proseslerden gelen atik 1s1, giines enerjisi ile 1sitilan sicak akigkanlar, jeotermal sicak su gibi diisiik sicakliktaki
enerji kaynaklarinin énemli bir miktar1 degerlendirilememektedir. Organik Rankine ¢evrimi, organik maddelerin géreceli olarak daha
diisiik kaynama noktalarina sahip olmalari sebebiyle, atik 1s1 ve yenilenebilir enerji kaynaklari gibi diigiik ve orta dereceli 1s1 kaynakla-
rindan gii¢ elde edebilme potansiyeline sahiptir. Yaygin olarak kullanilan sogutkanlar araci akiskan se¢imi i¢in 6nemli alternatifler olsa
da F-gaz yonetmeligi maddelerin kiiresel 1sinma potansiyeli degerlerine kati sinirlamalar koymustur. Yiiksek kiiresel 1sinma potansiyeli
degerlerine sahip araci akigkanlarin iistiindeki kisitlamalar sebebiyle, yeni segenekler ¢evrim performansindan kayip olmaksizin devre-
ye alinmaya calisilmaktadir. Hidrofloroolefin grubu akigkanlar ¢evre dostu olarak siniflandirildiklarindan dolayr umut verici segenekler
arasindadir. Bu ¢alismada R1234yf, R1234ze(E) ve R1234ze(Z) gibi hidrofloroolefinlerle ¢alisan organik Rankine ¢evrimi ile ilgili per-
formans degerlendirmeleri yapilmistir. Yaygin olarak kullanilan araci akigkanlardan R134a yiiksek kiiresel 1sinma potansiyeli degerine
sahip olmasina ragmen kiyaslamali bir degerlendirme yapabilmek i¢in analizlere eklenmistir. Net gii¢ ¢iktis1 ve termal verim her bir
araci1 akiskan i¢in tlirbin giris basincina gore analiz edilmistir. Organik Rankine ¢evriminin performansi i¢in araci akigkan se¢imi kritik
bir dneme sahip oldugundan dolay: literatiirde araci akigkanlarla ilgili birgok aragtirma bulunmaktadir. Bununla birlikte bu arastirma
sadece hidrofloolefin grubu araci akiskanlara odaklanmaktadir ve bu grubun adaylarin1 360 K gibi diisiik sicakliktaki bir 1s1 kaynagi
kullanimindaki performanslarina gore karsilastirmaktadir. Enerjinin ve kiitlenin korunumuna dayali termodinamik model denklem-
leri MATLAB® ortaminda ¢oziilmiistiir ve aract akigskanlarin termodinamik 6zellikleri REFPROP versiyon 10.0’dan elde edilmistir.
Her araci akigkan i¢in maksimum net gii¢ ¢iktisini saglayan spesifik bir tiirbin giris basinci vardir. Her biri kendi galisma araliginda
degerlendirilmek lizere en yliksek net gii¢ ¢iktist R1234yf igin 25.17 kW olarak 13.5 bar tiirbin giris basincinda hesaplanmistir. Aract
akigkanlarin maksimum net gii¢ ¢iktisini veren tiirbin girig basinglarindaki termal verimleri karsilastirildiginda, en yiiksek deger R134a
icin 14 bar tlirbin girig basincinda %5.38 olarak hesaplanmistir.

Anahtar Kelimeler: Organik Rankine Cevrimi, Kiiresel Isinma Potansiyeli, Hidrofloroolefinler, Termal Verimlilik, Termodinamik Mo-
delleme.

Performance Evaluation of the Hydrofluoroolefins for the Organic Rankine Cycle
Applications Utilizing Low-Temperature Heat Source
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Abstract

The organic Rankine cycle has the same working principle as the Rankine cycle. The difference is the utilization of organic subs-
tances as the working fluid instead of water. The organic Rankine cycle is a popular alternative since water has some limitations as a
working fluid. As water has high boiling temperatures at high pressures, it requires high-temperature heat sources. Thus, an important
amount of low-temperature energy sources, i.e. exhaust heat from industrial processes, hot fluids heated by solar energy, and geothermal
hot water, etc., is wasted. The organic Rankine cycle has the potential for power generation from low- and medium-grade heat sources,
i.e. waste heat and renewable energy sources, due to the relatively low boiling point of the organic substances. Although commonly used
refrigerants are good alternatives for working fluid selection, F-gas regulation puts strict limitations on the global warming potential of
the substances. As a result of the restrictions on the working fluids having high global working potential values, new alternatives are
tried to be adapted without compensation for the cycle performance. Hydrofluoroolefin group working fluids are among the promising
options since they are categorized as environmentally friendly. This study displays a performance assessment on the organic Rankine
cycle employing hydrofluoroolefins such as R1234yf, R1234ze(E), and R1234ze(Z). The commonly used working fluid, R134a is
added to the performance assessments to create a comparative base although it has a high global working potential value. Net power
output and thermal efficiency are analyzed based on the turbine inlet pressure for each working fluid. There are various working fluid
investigations in the literature as the selection of the working fluids is of critical importance to the organic Rankine cycle performance.
However, this investigation focuses on the Hydrofluoroolefin group working fluid alternatives only and compares candidates of this
group according to their performance for the utilization of a low-temperature heat source of 360 K. Thermodynamic modeling equa-
tions based on the conservation of energy and mass are solved in MATLAB® and the thermodynamic properties of the working fluids
are obtained from REFPROP version 10.0. There is a specific turbine inlet pressure yielding the maximum net power output for each
working fluid. While evaluating within their own operating range, the highest net power output is calculated for R1234yf as 25.17 kW
at the turbine inlet pressure of 13.5 bar. When comparing the thermal efficiencies of the working fluids at turbine inlet pressures giving
the maximum net power outputs, the highest value is calculated as 5.38% at the turbine inlet pressure of 14 bar for R134a.

Keywords: Organic Rankine Cycle; Global Warming Potential; Hydrofluoroolefins; Thermal Efficiency; Thermodynamic Modeling.
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Pandemi kosullari, giinliik hayatta hijyen uygulamalarimin énemini artirmis ve 6zellikle ortak kullanim alanlarinda temassiz
teknolojilere olan talebi hizlandirmistir. Hastane, otel ve aligveris merkezleri gibi yogun trafige sahip ortamlarda kapi kollari,
musluklar ve sabunluklar gibi ekipmanlarin manuel kullanimu, viriis ve bakterilerin yayilma riskini dnemli 6l¢lide artirmaktadir.
Bu baglamda musluklarin temassiz hale getirilmesi hem saglik hem de konfor agisindan kritik bir gereklilik haline gelmistir.
Ancak mevcut sensorlii musluklarin yiiksek maliyeti, yaygin kullanimin 6niinde biiyiik bir engel olusturmaktadir. Bu ¢alismada
mevcut klasik tip musluklart sensorlii hale getiren, ekonomik ve pratik bir kit gelistirilmesi amaglanmistir. Gelistirilen kit batarya
kolu yerine kolaylikla monte edilebilecek sekilde tasarlanmistir. Uzerinde bulunan sensérler, el konumunu algilayarak muslu-
gun agma-kapama islemini temassiz sekilde gergeklestirebilmektedir. Ayrica sensorler su sicakligiin ayarlanmasini miimkiin
kilarken, entegre LED gostergesi sayesinde anlik sicaklik durumu kullaniciya farkli renklerle gorsel olarak sunulmaktadir. Bu
sayede gereksiz su akist 6nlenerek dnemli 6l¢iide su tasarrufu saglanmakta, bulasict hastaliklarin yayilma riski azaltilmaktadir.
Literatiirde benzer 6zelliklere sahip bir kit bulunmamakta olup, gelistirilen bu iiriin maliyet etkin bir ¢c6ziim sunarak mevcut mus-
luklarin sensorlii musluklarla degistirilmesi ihtiyacini ortadan kaldirmaktadir. ABD Cevre Koruma Ajansi’nin (EPA) verilerine
gore, sensorlii musluklar sensorsiiz musluklara kiyasla %30 daha az su tiikketmektedir. Bu ¢alisma BM Siirdiiriilebilir Kalkinma
Amaglarindan “Saglik ve Kaliteli Yasam” ile “Sorumlu Uretim ve Tiiketim” basliklarim desteklemekte, ayni zamanda su yéneti-
minde verimli kullanim stratejilerine katki saglamaktadir. Sonug olarak, gelistirilen bu kit, diisiik maliyetli kurulumu ve sundugu
islevsel avantajlar sayesinde hem bireysel hem de toplumsal dl¢ekte hijyen ve su tasarrufu saglama potansiyeline sahiptir.

Anahtar Kelimeler: Temassiz Musluk Kiti; Su Tasarrufu; Hijyen Teknolojileri; Sensorlii Musluk; Siirdiirtilebilir Su Y onetimi.

A Cost-Effective Touchless Faucet Kit for Water Flow and Temperature Control:
Enhancing Hygiene and Promoting Water Conservation
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Abstract

The pandemic has underscored the importance of hygiene practices in daily life and accelerated the demand for touchless te-
chnologies, particularly in shared public spaces. In high-traffic environments such as hospitals, hotels, and shopping malls, the
manual operation of equipment like door handles, faucets, and soap dispensers significantly increases the risk of spreading vi-
ruses and bacteria. In this context, converting faucets to touchless operation has become a critical necessity for both health and
convenience. However, the high cost of existing sensor-based faucets remains a major barrier to widespread adoption. This study
aims to develop an economical and practical kit that converts conventional faucets into sensor-based, touchless faucets. The
proposed kit is designed to replace the faucet handle and can be easily installed without the need for significant modifications.
Integrated sensors detect hand position to enable touchless water flow control and temperature adjustment. Additionally, the kit
features an LED indicator that displays the real-time water temperature through different colors, providing a visual guide for the
user. This system effectively reduces unnecessary water flow, leading to significant water conservation, while also minimizing
the risk of infectious disease transmission. A review of the literature reveals no similar solutions currently available, making this
kit a novel and cost-effective alternative to replacing existing faucets with expensive sensor-based models. According to the U.S.
Environmental Protection Agency (EPA), sensor-based faucets consume 30% less water compared to conventional faucets. Our
study aligns with the United Nations Sustainable Development Goals (SDGs), particularly “Good Health and Well-being” and
“Responsible Consumption and Production,” by promoting efficient water management strategies. In conclusion, the proposed
kit offers a low-cost installation and functional advantages, enabling both individual and societal improvements in hygiene and
water conservation.

Keywords: Touchless Faucet Kit; Water Conservation; Hygiene Technologies; Sensor-Based Faucet; Sustainable Water Mana-
gement.
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Ozet

Bu ¢aligsma, hastaneler ve laboratuvarlarda sik¢a kullanilan maske, eldiven gibi tek kullanimlik ekipmanlarin dezenfeksiyonunu
saglayarak kontaminasyon riskini azaltmak ve tibbi atik yonetim siireglerini optimize etmek amaciyla bir sistem gelistirmeyi
hedeflemektedir. Tek kullanimlik malzemelerin giivenli sekilde toplanmasi ve bertaraf edilmesi, 6zellikle enfeksiyon riskinin
yliksek oldugu ortamlarda biiyiik 6nem tagimaktadir. Mevcut atik kutulari yalnizca biriktirme islevi gortirken, bu ¢alismada ge-
listirilen sistem, atiklarin UV-C 15181 ile dezenfeksiyonunu da gergeklestirmektedir. Gelistirilen sistem kutu icerisine yerlestirilen
atiklarin kapak kapatildiginda otomatik olarak belirlenen siire boyunca UV-C 15181 ile sterilize edilmesini saglamaktadir. Bu
yontem viriis ve bakterilerin etkisiz hale getirilmesine yonelik etkili ve giivenilir bir ¢6ziim sunmaktadir. Ayrica sisteme entegre
edilen doluluk sensorleri, atik kutusunun doluluk durumunu anlik olarak izleyerek zamaninda bosaltilmasini saglamakta ve boy-
lece atik yonetiminin verimliligini artirmaktadir. Literatiirde tibbi atik yonetimi kapsaminda [oT ve yapay zeka destekli gesitli
uygulamalarin gelistirildigi bilinmektedir. Ancak bu yontemlerin yiiksek maliyetli olmast yaygin kullanimlarini sinirlamaktadir.
Bu ¢aligmada gelistirilen sistem, diisiik maliyetli ve kullanici dostu bir ¢6ziim sunarak mevcut atik yonetim yontemlerinden fark-
I1 bir yaklagim ortaya koymaktadir. Ayrica sistem hem enfeksiyon riskini azaltarak saglik caliganlarinin giivenligini artirmakta
hem de atiklarin zamaninda toplanmasini saglayarak operasyonel verimliligi iyilestirmektedir. Bu ¢aligma tibbi atik yonetiminde
yenilik¢i bir model sunarak siirdiiriilebilir hijyen kosullarinin saglanmasina katki sunmakta ve saglik kuruluglarinda enfeksiyon
kontrolii agisindan 6nemli bir ilerleme saglamaktadir. Ayn1 zamanda gelistirilen sistem, Birlesmis Milletler Siirdiiriilebilir Kal-
kinma Amagclarindan “Saglik ve Kaliteli Yasam™ hedefi ile uyumlu bir ¢6ziim ortaya koymaktadir.

Anahtar Kelimeler: UV-C Dezenfeksiyon; Tek Kullanimlik Ekipmanlar; Tibbi Atik Yo6netimi; Sterilizasyon; Akilli Atik Sistem-
leri.

Development of a Disinfection and Smart Medical Waste Management System
for Single-Use Equipment
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Abstract

This study aims to develop a system that disinfects single-use equipment such as masks and gloves frequently used in hospitals
and laboratories, reducing contamination risks and optimizing medical waste management processes. Safely collecting and
disposing of single-use materials is of critical importance, particularly in environments with high infection risks. While current
waste bins serve only as storage units, the proposed system also disinfects waste using UV-C light. The developed system en-
sures the sterilization of waste placed inside the bin by automatically activating the UV-C light for a specified duration once the
lid is closed. This method offers an effective and reliable solution for neutralizing viruses and bacteria. Additionally, integrated
fill-level sensors monitor the bin’s capacity in real time, facilitating timely emptying and enhancing waste management efficien-
cy. The literature reveals various IoT and artificial intelligence-based applications developed for medical waste management.
However, the high costs of these solutions often limit their widespread adoption. The proposed system introduces a low-cost and
user-friendly approach that distinguishes it from existing methods. Furthermore, the system reduces infection risks, enhances the
safety of healthcare workers, and ensures the timely collection of waste, thereby improving operational efficiency. This study
presents an innovative model for medical waste management, contributing to sustainable hygiene conditions and achieving signi-
ficant progress in infection control within healthcare institutions. Moreover, the developed system aligns with the United Nations
Sustainable Development Goal of “Good Health and Well-Being” by providing an efficient and practical solution.

Keywords: UV-C Disinfection; Single-Use Equipment; Medical Waste Management; Sterilization; Smart Waste Systems.
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Ozet

Endiistri 4.0 ile birlikte robotik sistemler ve otomasyon teknolojileri hizla gelismis ve bu durum robotlarin yalnizca endiistriyel
iiretim siireclerinde degil, giindelik yasamda da 6nemli roller iistlenmesini saglanmistir. Ozellikle saglk sektériinde yasanan do-
niisiimle beraber hizmet robotlarinin kullanimi, personelin is yiikiinii azaltma ve hizmet kalitesini artirma potansiyeline sahip bir
¢ozlim olarak 6ne ¢ikmaktadir. COVID-19 pandemisi, bu tiir robotik sistemlerin lojistik, dezenfeksiyon ve hasta bilgilendirme
gibi gorevlerde ne kadar kritik bir role sahip oldugunu bir kez daha gostermistir. Bu ¢alismada, saglik kuruluslarinda malzeme
tasima ve yonlendirme gibi islevleri yerine getirebilen bir servis robotunun tasarimi ve liretimi amaglanmistir. Gelistirilen ro-
botun 6ne ¢ikan dzellikleri; ¢izgi izleyerek yiiksek dogrulukta yol takibi yapabilmesi, programlanabilir yapisi sayesinde farkli
gorevlerde kullanilabilmesi ve otonom ¢aligma yetisiyle sarj yonetimini bagimsiz sekilde gergeklestirebilmesidir. Robot ilaglar,
laboratuvar drnekleri ve tibbi malzemelerin taginmasini saglayarak zamandan tasarruf edilmesine ve hatali teslimat riskinin
azaltilmasina katkida bulunacaktir. Ayrica hastane igerisinde hastalarin ve ziyaretcilerin bilgilendirilmesi ve yonlendirilmesi gibi
hizmetleri de gerceklestirecektir. Calismanin ilk asamasinda robotun kontrol sistemi ve yazilim altyapisi tasarlanmis, ardindan
gdvde tasarimi Solidworks programi kullanilarak olusturulmustur. Uretim ve montaj siirecinin tamamlanmasiin ardindan ro-
botun performans testleri gerceklestirilmis ve hedeflenen islevleri basariyla yerine getirdigi dogrulanmistir. Bu ¢alisma saglik
sektoriinde personel verimliligini artirmak ve operasyonel maliyetleri diigiirmek amaciyla hizmet robotlariin kullanimini tesvik
etmeyi hedeflemektedir. Ayn1 zamanda Birlesmis Milletler’in “Saglik ve Kaliteli Yasam” ile “Sanayi, Yenilik¢ilik ve Altyapr”
siirdiiriilebilir kalkinma hedeflerine katkida bulunmay1 amaglayan bu ¢alisma, uygulamali mithendislik projeleri kapsaminda
ogrencilere de dnemli bir deneyim alani sunmaktadir.

Anahtar Kelimeler: Servis Robotlart; Saglik Sektorii; Otonom Sistemler; Robotik Teknolojiler; Endiistri 4.0.
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Abstract

The rapid advancements in robotics systems and automation technologies driven by Industry 4.0 have enabled robots to take on
significant roles not only in industrial production processes but also in daily life. In particular, with the transformation occurring
in the healthcare sector, the use of service robots has emerged as a promising solution to reduce the workload of personnel and
improve service quality. The COVID-19 pandemic has once again highlighted the critical role of such robotic systems in tasks
such as logistics, disinfection, and patient information services. This study aims to design and produce a service robot capable of
performing tasks such as material transportation and guidance within healthcare facilities. The notable features of the developed
robot include high-accuracy path tracking using line-following technology, programmability for multi-purpose task execution,
and autonomous operation with independent charge management. The robot will facilitate the transportation of medications,
laboratory samples, and medical supplies, contributing to time savings and minimizing the risk of delivery errors. Additionally, it
will assist in providing information to and directing patients and visitors within the hospital environment. In the initial phase of
the study, the robot’s control system and software infrastructure were designed, followed by the creation of the robot’s body using
SolidWorks for 3D modeling. After the production and assembly processes were completed, performance tests were conducted,
and the robot was validated to meet the desired functional requirements. This project aims to encourage the adoption of service
robots in the healthcare sector to enhance personnel efficiency and reduce operational costs. Moreover, by contributing to the
United Nations’ sustainable development goals of “Good Health and Well-Being” and “Industry, Innovation, and Infrastructure,”
the study provides a significant opportunity for students to gain practical experience within the scope of applied engineering
projects.

Keywords: Service Robots; Healthcare Sector; Autonomous Systems; Robotic Technologies; Industry 4.0.
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Ozet

PIN fotodiyotlarla kentsel alanlarda nesnelerin interneti entegrasyonu igin mikro enerji liretimi ve depolanmasini hedefleyen
bu proje, enerji hasadi teknolojilerinde yenilik¢i bir yaklagim sunmaktadir. Artan enerji talebine yanit olarak, BPW34 gibi PIN
fotodiyotlar, diigiilk maliyetli ve kompakt yapilariyla diisiik 151k kosullarinda bile enerji tireterek loT cihazlari i¢in siirdiiriilebilir
bir ¢6ziim saglamaktadir. Fotodiyotlar, agag dallarina, yiiriiyiis yollarina ve dekoratif alanlara entegre edilerek park ve bahgelerde
enerji tiretimini destekleyecektir. Bu sistem, enerji liretimini optimize etmek igin seri ve paralel baglantilarla yapilandirilmas,
enerji verimliligini artirmak amaciyla 1sik yonlendirme teknolojileri ve ag1 optimizasyonu gibi yenilik¢i teknikler kullanilarak
tasarlanmistir. Enerji, DC-DC déniistiirticiilerle yiikseltilerek depolama sistemlerinde lityum-iyon piller ve siiper kapasitorlerle
saklanacaktir. Ayn1 zamanda, maksimum gili¢ noktasi izleme algoritmalart ile maksimum gii¢ noktas: takibi yapilarak enerji
kayiplart minimize edilecektir. Nesnelerin internet cihazlari, ¢evresel sensorler ve veri iletim sistemleri gibi uygulamalarla bu
enerjiyi kullanarak kentsel alanlarda siirdiirtilebilirlik ve enerji bagimsizligini artiracaktir. Bu proje, ¢evre dostu enerji tiretimi ile
Birlesmis Milletler Stirdiirtilebilir Kalkinma Hedefleri’ne katki saglarken, mikro enerji hasadi ve nesnelerin interneti teknoloji-
leri sayesinde yenilikgi ve dlgeklenebilir bir sistem sunmaktadir.

Anahtar Kelimeler: Enerji Hasadi; PIN Fotodiyotlari; IoT Entegrasyonu; Mikro Enerji Depolama; Kentsel Siirdiiriilebilirlik.
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Abstract

This study, aimed at micro energy production and storage with PIN photodiodes for IoT integration in urban areas, offers an inno-
vative approach to energy harvesting technologies. Responding to the growing energy demand, PIN photodiodes such as BPW34
provide a sustainable solution for IoT devices with their low cost and compact structure, enabling energy generation even under
low-light conditions. Photodiodes will be integrated into tree branches, walkways, and decorative areas to support energy pro-
duction in parks and gardens. The system is designed with series and parallel configurations to optimize energy production and
employs innovative techniques such as light direction technologies and angle optimization to enhance energy efficiency. The
generated energy will be boosted with DC-DC converters and stored in lithium-ion batteries and supercapacitors. Additionally,
energy losses will be minimized through maximum power point tracking (MPPT) algorithms. IoT devices, including environ-
mental sensors and data transmission systems, will utilize this energy, contributing to sustainability and energy independence in
urban areas. This study not only supports the United Nations Sustainable Development Goals with eco-friendly energy producti-
on but also provides an innovative and scalable system through micro energy harvesting and IoT technologies.

Keywords: Energy Harvesting; PIN Photodiodes; [oT Integration; Micro Energy Storage; Urban Sustainability.
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Ozet

Enerji tiiketimi her gecen giin artmakta ve diinya genelinde enerji tiiketiminin yaklasik %40’ min binalardan kaynaklandigi
bilinmektedir. Binalarda konfor kogullarinin saglanmasi igin gerekli olan 1sitma, sogutma, havalandirma, aydinlatma ve elekt-
rikli cihazlarin kullanimindan kaynaklanan enerji tiikketim degerleri oldukea yiiksektir. Akilli otomasyon sistemlerinin kullanima,
mimari ¢oziimler sunan bina yalitimi, enerji tilketiminin izlenmesi ve analiz edilmesi gibi enerji verimli yaklasimlarla binalarda
enerji tiiketimini azaltmak miimkiindiir. Hareket, sicaklik, 151k, basing ve karbondioksit (CO2) sensorleri kullanilarak enerji
tiiketimi optimize edilebilir. Bu sensdrlere ek olarak, zamanlayicilar ve programlanabilir termostatlar gibi unsurlart kullanarak
HVAC (Isitma, Sogutma ve iklimlendirme) ve aydinlatma sistemlerinin ¢alismasini kontrol eden entegre sensor sistemlerinin
kullanim1 bu ¢aligmanin énemli bir aragtirma alani olacaktir. Calismanin bir diger arastirma alani ise binalarda enerji kaynak-
larindan yiiksek oranda yararlanabilen mimari tasarimlar, enerji kaybini azaltan yalitim uygulamalari ve 1s1 kaybini 6nleyen
¢ok katmanli camlarin kullanimi gibi siirdiiriilebilir mimari tasarimlarin arastirilmasidir. Arastirma sonucunda enerji verimli
otomasyon sistemlerine sahip olacak bir bina i¢in enerji performansini artirici yaklagimlar 6nererek karbon ayak izini azaltan ve
stirdiirtilebilirlik hedeflerine katki saglayan yol gosterici bir ¢alisma ortaya konulacaktir.

Anahtar Kelimeler: Strdiiriilebilir Tasarim; Otomasyon Sistemleri; Mimari Tasarim; Enerji Etkin Tasarim; Sensorler.
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Abstract

Energy consumption is increasing day by day and it is known that approximately 40% of energy consumption worldwide is cau-
sed by buildings. Energy consumption values arising from the use of heating, cooling, ventilation, lighting and electrical devices
required to provide comfort conditions in buildings are quite high. It is possible to reduce energy consumption in buildings with
energy efficient approaches such as the use of smart automation systems, building insulation offering architectural solutions, mo-
nitoring and analysing energy consumption. Energy consumption can be optimised by using motion, temperature, light, pressure
and carbon dioxide (CO2) sensors. In addition to these sensors, the use of integrated sensor systems that control the operation of
HVAC (Heating, Cooling and Air Conditioning) and lighting systems using elements such as timers and programmable thermos-
tats will be an important research area of this study. Another research area of the study is to investigate sustainable architectural
designs such as architectural designs that can make high use of energy resources in buildings, insulation applications that redu-
ce energy loss and the use of multi-layer glasses that prevent heat loss. As a result of the research, a guiding study will be put
forward that proposes approaches that reduce the carbon footprint and contribute to sustainability goals by offering approaches
to increase energy performance for a building that will have energy efficient automation systems.

Keywords: Sustainable Design; Automation Systems; Architectural design; Energy Efficient Design; Sensors.
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Ozet

Bu ¢alisma, transformator tiretiminde yasam dongiisii analizi (Life Cycle Assessment - LCA) yontemiyle ¢evresel etkilerin
sirdiiriilebilirlik perspektifiyle degerlendirilmesini amaglamaktadir. Endiistriyel tiretim siireglerinin ¢evresel etkileri, kiiresel
diizeyde artan ¢evre sorunlar ve iklim degisikligi baglaminda daha biiyiik bir neme sahiptir. Bu baglamda, transformator tiretim
siireclerinin hammaddenin ¢ikarilmasindan nihai lirlinlin 6miir sonu agsamasina kadar tiim asamalari enerji tiiketimi, karbon ayak
izi, kaynak kullanimi ve atik yonetimi agisindan incelenmistir. Caligmada, ISO 14040 ve ISO 14044 standartlar1 ¢ercevesinde
LCA metodolojisi benimsenmistir. Arastirmada kullanilan veriler, sektorel siirdiiriilebilirlik raporlarindan ve sahadan elde edilen
dogrudan verilerden elde edilmistir. Ozellikle iiretim siireglerinde kullanilan hammaddelerin ¢evresel etkileri, enerji tiiketimi ve
karbon emisyonlarma yonelik detayl degerlendirmeler yapilmistir. Bu analiz siirecinde, geri doniisiim uygulamalari, enerji ve-
rimliligi stratejileri ve yenilenebilir enerji kaynaklarinin entegrasyonuna yonelik dneriler gelistirilmistir. Aragtirmanin bulgulari,
transformator tiretiminde yasam dongiisii analizi yaklasiminin g¢evresel etkilerin belirlenmesinde etkin bir ara¢ oldugunu ortaya
koymaktadir. Enerji tiiketiminin optimize edilmesi ve geri doniisiim oranlarinin artirilmasi gibi uygulamalarin, karbon ayak
izini azaltmada 6nemli katkilar sagladig belirlenmistir. Bunun yani sira, atik yonetimi siireclerinin iyilestirilmesi ve ¢evre dostu
tasarim ilkelerinin benimsenmesi, tiretim siire¢lerinin ¢evresel siirdiiriilebilirligini artirmada etkili oldugu goriilmistiir. Sonug
olarak, bu ¢aligma, transformatdr tiretiminde gevresel stirdiirtilebilirlik stratejilerinin gelistirilmesine yonelik kapsamli bir analiz
sunmaktadir. Calismada sunulan bulgular, yalnizca transformator sektorii i¢in degil, genel olarak endiistriyel iiretim siireglerinde
stirdiirtilebilirlik uygulamalarina rehberlik edebilecek bir model olusturmaktadir. Yasam dongtisii analizi, ¢evresel etkilerin 61-
¢lilmesi, yonetimi ve azaltilmasinda kritik bir ara¢ olarak 6n plana ¢ikmaktadir.

Anahtar Kelimeler: Yasam Dongiisii Analizi (LCA); Karbon Ayak izi; Enerji Verimliligi; Geri Déniisiim; Atik Yénetimi.
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Abstract

This study aims to evaluate environmental impacts in transformer production with a sustainability perspective using the Life
Cycle Assessment (LCA) method. The environmental impacts of industrial production processes have greater importance in the
context of increasing global environmental issues and climate change. In this context, all stages of transformer production pro-
cesses, from raw material extraction to the end-of-life phase of the final product, were examined in terms of energy consumption,
carbon footprint, resource utilization, and waste management. In the study, LCA methodology was adopted within the framework
of ISO 14040 and ISO 14044 standards. The data used in the research were obtained from sectoral sustainability reports and
direct data obtained from the field. In particular, detailed assessments were made regarding the environmental impacts of raw
materials used in production processes, energy consumption, and carbon emissions. In this analysis process, recommendations
were developed for recycling practices, energy efficiency strategies, and the integration of renewable energy sources. The fin-
dings of the research reveal that the life cycle assessment approach is an effective tool for determining environmental impacts
in transformer production. It was determined that applications such as optimizing energy consumption and increasing recycling
rates make significant contributions to reducing the carbon footprint. Additionally, improving waste management processes and
adopting eco-friendly design principles were shown to be effective in enhancing the environmental sustainability of production
processes. In conclusion, this study provides a comprehensive analysis of the development of environmental sustainability stra-
tegies in transformer production. The findings presented in the study not only serve the transformer sector but also offer a model
that can guide sustainability practices in industrial production processes in general. Life cycle assessment emerges as a critical
tool for measuring, managing, and reducing environmental impacts.

Keywords: Life Cycle Assessment (LCA); Carbon Footprint; Energy Efficiency; Recycling; Waste Management.

73



_ I. ULUSAL ENERJi DONUSUMU VE SURDURULEBILIRLIK KONFERANSI
rm_lc:_g 9-10 Ocak 2025 | {istanbul Gedik Universitesi | Istanbul, TURKIYE

Tekstil Sektoriinde Kullanilan Ramoz Makinelerinde Bulunan
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Ozet

Raméz makinesi, tekstil sektoriinde kumaslarin isleme siireglerinin kritik bir pargasi olarak, kumasin kurutulmasi, apreleme,
kimyasallar uygulamalar ile farkli 6zellikler kazandirilmasi, kenar kesme iglemleri ve kumaslarin genislik (en) ve gramaj deger-
lerinin termo-fiksaj yontemiyle sabitlenmesi gibi ¢cok yonlii islemleri gergeklestiren bir makinedir. Bu makinede, kurutma kabin-
leri, kumasgin 1slak veya kuru halde islenmesine olanak tanryan temel tinitelerden biridir. Kurutma kabinlerinden 6nce, kumasin
kenarlariin katlanmasini 6nlemek amaciyla kenar kolalama islemi uygulanir. Ancak, kolalama islemi géren kumas kenarlari,
yiiksek toplanma katsayisina (pick-up degeri) sahip olmalari nedeniyle kolalanmamis kumas yiizeyine kiyasla daha uzun kuru-
ma siiresine ihtiya¢ duyar. Bu durum, kurutma siire¢lerinde zaman kaybina ve {iretim hattinda hiz diisiislerine yol agmaktadir.
Mevcut sistemlerde, kolalanan kumas kenarlarinin es zamanli kurumasini saglamak i¢in kurutma kabini 6ncesine monte edilen
elektrik enerjisi ile ¢alisan kenar kurutma ekipmanlari kullanilmaktadir. Ancak bu ekipmanlar, yiiksek enerji tiiketimleri ve ope-
rasyonel maliyetleriyle dikkat ¢eker. Ramoz makinasinin diretim hizini belirleyen en kritik faktorlerden biri, kumasin kuruma
stiresidir. Kolalanmis kumas kenarlarinin kurumasindaki gecikme nedeniyle makine operatorleri, tiretim hizini diistirmek zorun-
da kalmakta ve bu durum 4-6 m/dk’ya varan hiz kayiplarina sebep olmaktadir. Bulus konusu sistem, Ram6z makinasina entegre
edilen yenilikgi bir sicak hava sirkiilasyon sistemi gelistirilecektir. Bu sistemde, kurutma kabinindeki 120-220 °C sicakliktaki
hava, inverter kontrollii fan motorlar1 yardimiyla emilmekte ve hava tesisati araciligryla kabin igindeki 6zel tasarlanmis kenar
kurutma kanallarina yonlendirilmektedir. Bu siiregte, kumag kenarlarina artirilmis hava basinci ile sicak hava iiflenmekte ve
kolalanmis bolgelerin hizla kurumasi saglanmaktadir. Ar-Ge merkezimiz tarafindan gelistirilecek bu sistem yiiksek enerji verim-
liligi, iiretim verimliligi ve esnek hiz kontrolii gibi avantajlar sunmaktadir. Bu yenilikgi yaklasim, tekstil endiistrisinde hem enerji
verimliligi hem de operasyonel hizin artirilmasint hedefleyen siirdiiriilebilir bir ¢dziim sunmaktadir. Gelecekteki ¢alismalar, bu
sistemin performansini artirmaya yonelik sensor tabanli otomasyon ve akilli kontrol mekanizmalarinin entegrasyonu {izerinde
yogunlasabilir.
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Abstract

The stender machine, as a critical part of the processing processes of fabrics in the textile industry, is a machine that performs
versatile operations such as drying the fabric, finishing, giving different properties by applying chemicals, edge-cutting opera-
tions, and fixing the width and weight values of the fabrics by the thermo-fixing method. In this machine, drying cabinets are
one of the basic units that allow the fabric to be processed in a wet or dry state. Before the drying cabinets, an edge gumming
process is applied to prevent folding of the edges of the fabric. However, the gummed fabric edges require a longer drying time
than the ungummed fabric surface due to their high pick-up coefficient (pick-up value). This situation leads to lost time in drying
processes and speed reductions in the production line. In existing systems, electrically powered edge drying equipment mounted
in front of the drying cabinet ensures that the gummed fabric edges are drying simultaneously. However, this equipment is cha-
racterized by high energy consumption and operational costs. One of the most critical factors determining the stenter machine’s
production speed is the fabric’s drying time. Due to the drying of the gummed fabric edges, machine operators have to reduce
the production speed, and this causes speed losses of up to 4-6 m/min. The inventive system is an innovative hot air circulation
system integrated into a stenter machine. In this system, the air at a temperature of 120-220 °C in the drying cabin is sucked by
inverter-controlled fan motors and directed to the specially designed edge drying channels in the cabin through the air installa-
tion. In this process, hot air is blown to the fabric edges with increased air pressure, and gummed areas are dried quickly. This
system, which is to be developed by our R&D center, offers advantages such as high energy efficiency, production efficiency, and
flexible speed control. This innovative approach provides a sustainable solution to increase the textile industry’s energy efficien-
cy and operational speed. Future work may focus on integrating sensor-based automation and intelligent control mechanisms to
improve the performance of this system.

Keywords: Finishing; Thermofixed; Gumming; Inlet Chain Rails; Edge Drying Channel.
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Ozet

Giintimiizde havacilik ve uzay uygulamalar1 giin gegtik¢e dnemini artiran teknolojilerdir. Bu teknolojilerin enerji verimliligi yiik-
sek ve etkin olarak uygulanabilir olmas1 dnemlidir. Bir ugagin ana sistemleri; navigasyon ve iletisim, gii¢ kontrol sistemleri, ugus
kontrol sistemleri, ¢arpisma onleyici sistemler gibi siralanabilir. Ugagin ana sistemlerinden ugus kontrol sistemleri i¢in hidrolik
enerji gerekmektedir. Bir ugakta hidrolik sistemler genel olarak ucus kontroliinde (kanatcik, yatay irtifa diimeni, yiiksek kaldirici
tertibat gibi), inis takimlarinda (frenler, istikamet verme, inis takimi biikiilmesi gibi), kap1 ve merdiven sistemlerinde (kabin ve
kargo kapilari, rampalar gibi), ana gii¢ (pervane freni, motorlarin ters istikamete ¢alismasi gibi) alanlarinda kullanilabilir. Hid-
rolik sistemlerde gii¢ aktariminin son elemani olan silindirler (aktiiatorler) hareket organinin en 6nemli elemanlarindan biridir.
Hidrolik silindirler hidrolik enerjiyi mekanik enerjiye dogrusal olarak ¢eviren elemanlardir. Genellikle hidrolik silindirler gelik,
aliminyum alasim ya da havacilikta titanyum alagimlarindan yapilmaktadir. Hidrolik silindirlerin yiiksek ¢aligsma basinci sartla-
rin1 saglamasindan dolay1 agir olmaktadir. Bu da hava araclarinda kullanimi zorlastirmaktadir. Agir olan silindir aynt zamanda
sistemde istenilen hareket kabiliyetinin kisitlanmasina, fazla yakit tiiketimine, hava aracinin gorev siiresinin kisalmasina, menzi-
lin azaltilmasina neden olabilir. Bu nedenlerle; havacilik ve uzay uygulamalarinda kompozit malzemelere yonelim gerceklestigi
goriilmiistiir. S6z konusu makalede bir hidrolik silindirin uygun hesaplamalar ve tasarim ile optimize edilerek titanyum alagim
ile birlikte kompozit malzemeden yapilmasi degerlendirilmektedir. Titanyum alagimli silindir borusu tizerine iki farkl a1 ile
sarilmis karbon fiber ile olusturulan silindirin mukavemet degerleri sonlu elemanlar yontemi ile kiyaslanmistir. Sonlu elemanlar
yontemi kullanilarak 75/90/-75/90 ve 45/90/-45/90 agilari ile iki farkli sarim yapilmistir. Kiyaslama neticesinde 75/90/-75/90
sarimin 45/90/-45/90 sarimina gore yaklasik %25 daha yiiksek mukavemet degeri oldugu tespit edilmistir.
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Abstract

Nowadays, aviation and space applications are technologies that are becoming increasingly important. It is essential that these
technologies are highly energy efficient and can be applied effectively. The central systems of an aircraft can be listed as navi-
gation and communication, power control systems, flight control systems, and collision avoidance systems. Hydraulic energy is
required for the flight control systems, one of the central systems of the aircraft. In an aircraft, hydraulic systems can generally
be used in flight control (such as ailerons, horizontal elevators, high-lift gear), landing gear (such as brakes, steering, and landing
gear bending), door and stair systems (such as cabin and cargo doors, ramps), and main power (such as propeller brakes, rever-
se engine operation). Cylinders (actuators), the final element of power transmission in hydraulic systems, are among the most
important movement elements. Hydraulic cylinders are elements that convert hydraulic energy into mechanical energy linearly.
Hydraulic cylinders are usually made of steel, aluminum alloy, or titanium alloys in aviation. Hydraulic cylinders are heavy due
to the high working pressure conditions they provide. This makes it challenging to use in aircraft. A heavy cylinder can also limit
the desired mobility in the system to be limited, causing excessive fuel consumption, shortening the aircraft’s mission time, and
reducing the range. For these reasons, it has been observed that there is a tendency towards composite materials in aviation and
space applications. This study evaluates that a hydraulic cylinder is optimized with appropriate calculations and design and made
of composite material and titanium alloy. The strength values of the cylinder formed with carbon fiber wrapped on the titanium
alloy cylinder tube at two different angles were compared with the finite element method. Two different windings were made
with angles of 75/90/-75/90 and 45/90/-45/90 using the finite element method. As a result of the comparison, it was determined
that the 75/90/-75/90 winding had approximately 25% higher strength value than the 45/90/-45/90 winding.

Keywords: Hydraulic Cylinder; Composite Cylinder; Hydraulic Applications in Aviation Systems.
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Ozet

Yapay zeka teknolojileri 6zellikle son donemlerde popiilerlik kazanan bir teknoloji olup insanlarin giindelik yasamlarinda, is
diinyasinda ve sosyal g¢evrelerinde pek ¢ok degisiklige yon vermektedir. Cogunlukla karmasik yapili sorunlarin ¢oziilmesinde
kullanilan yapay zekalar biiyiik verileri isleme yetenekleri sayesinde karmasik siirecleri basite indirgemekte ve hizli bir sekilde
cozlimler sunabilmektedir. Sagliktan ticarete, egitimden savunma sanayisine, iiretim siireclerinden miisterilere kadar genis bir
yelpazede faaliyet gdsteren yapay zekalar giiniimiiziin vazgegilmez teknolojileri olarak 6ne ¢ikmaktadir. Giintimiiz kosullarinin
cogu alanda dijitallesmeye ¢ikan bir yol a¢tig1 bilinmektedir. Bu noktada en 6nemli yapi taslarindan birisi yapay zeka teknolojile-
rinin stirdiiriilebilir olabilmesidir. Yapay zeka giinden giine kendini gelistiren ve yenileyen bir mekanizmaya sahiptir. Bu makale
de, yapar zekann siirdiiriilebilirlik ¢cergevesinde ¢evresel, ekonomik ve sosyal boyutlari toplum ve ekonomi iizerinden incelen-
mektedir. Ozellikle enerji sektoriinde, yapay zekamn verimlilik artis1, maliyet diisiisii ve siirdiiriilebilirlik hedeflerine ulasma
gibi 6nemli potansiyelleri bulunmaktadir. Yapay zekanin yenilenebilir enerji, atik yonetimi ve karbon emisyonlarini azaltma gibi
alanlardaki katkilari, ayrica ekonomik sistemlere ve toplumsal yapilara etkisi bu ¢aligmada arastirilmis; enerji iiretimi, dagitimi
ve tiiketimi gibi kritik siireglerde verimlilik artigi, maliyet diislisii ve siirdiiriilebilirlik hedeflerine ulagsma gibi 6nemli potansiyel-
ler sunmakta oldugunu kabul edilmistir. Yapay zeka, enerji verimliligi ve siirdiiriilebilirlik alaninda 6nemli potansiyellere sahip
olsa da, baz1 6nemli zorluklarla da kars1 karsiyadir. Bu zorluklar, veri gizliligi ve giivenligi, yliksek enerji tiiketimi, onyargilar,
etik sorunlar, yatirim ve erisim esitsizligi ve is gilicii piyasast lizerindeki etkileri ana bagliklarinda kendini gostermektedir. Ayrica
gelismekte olan iilkelerde yapay zeka temelli sistemlerin gelistirilmesi ve bunun 6nemi ¢alismamizda incelenmistir. Gliniimiizde
kullanilmakta olan yapay zeka temelli sistemlerin ve makinelerin sagladigi avantajlar sonuglar kisminda agiklanmuistir.
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Abstract

Artificial intelligence technologies have been gaining popularity especially in recent years and have been driving many changes
in people’s daily lives, business world and social environments. Artificial intelligence, which is mostly used to solve complex
problems, simplifies complex processes and provides solutions quickly thanks to its ability to process big data. Artificial intel-
ligence, which operates in a wide range of fields from health to trade, from education to defense industry, from production pro-
cesses to customers, stands out as today’s indispensable technologies. It is known that today’s conditions have paved the way for
digitalization in most areas. At this point, one of the most important building blocks is the sustainability of artificial intelligence
technologies. Artificial intelligence has a mechanism that develops and renews itself day by day. In this article, the environ-
mental, economic and social dimensions of artificial intelligence within the framework of sustainability are examined through
society and economy. Especially in the energy sector, artificial intelligence has significant potential to increase efficiency, reduce
costs and achieve sustainability goals. The contributions of Al in areas such as renewable energy, waste management and carbon
emission reduction, as well as its impact on economic systems and societal structures are explored in this study, recognizing that
it offers significant potential for efficiency gains, cost reductions and achieving sustainability goals in critical processes such as
energy production, distribution and consumption. While Al has significant potential in the field of energy efficiency and sustai-
nability, it also faces some significant challenges. These challenges include data privacy and security, high energy consumption,
biases, ethical issues, inequality of investment and access, and impacts on the labor market. In addition, the development of
artificial intelligence-based systems in developing countries and the importance of this is examined in our study. The advantages
of the Al-based systems and machines in use today are explained in the results section.

Keywords: Artificial Intelligence Technologies; Big Data Processing; Societal Impacts; Economic Impacts; Complex Problem
Solving; Sustainability.
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Ozet

Enerji doniisiimii ve siirdiiriilebilirlik, yalnizca ¢evresel faktorleri degil, ayni zamanda zaman ve kaynak yonetimi agisindan da
stireglerin verimliligini artirmay1 hedefler. Saglik sektdriinde, doktorlarin manuel olarak rapor yazma siiregleri, hem zaman kay-
bina hem de insan hatalarina neden olabilmektedir. Ses tanima sistemleri, konugmalari metne doniistiirerek bilgi islemeyi otoma-
tiklestiren sistemlerdir. Yapay zeka ve makine 6grenimi algoritmalar1 kullanarak ses sinyallerini analiz eder ve metin haline geti-
rir. Bu caligmada, agik kaynak kodlu konusma tanima uygulamalarimin Tiirkge dilinde ve tibbi terminoloji igeren konugmalardaki
verimliligi analiz edilmistir. Amag, doktor-hasta muayene siirecinde alinan ses kayitlarini kullanarak teshis, tedavi, test ve ilag
isimleri gibi kritik bilgileri otomatik olarak klinik muayene raporlarina doniistiirmektir. Caligma kapsaminda, gesitli agik kaynak
kodlu konusma tanima uygulamalari degerlendirilmis ve Tiirk¢e dilinde tibbi terminolojiyi en dogru sekilde tantyan uygulama
tespit edilmistir. Bu sistem, doktor-hasta goriismelerinden elde edilen ses verileriyle klinik muayene raporu olusturmak igin
kullanilmistir. Caligsma, elle yazilan raporlara kiyasla 6nemli 6l¢lide zaman tasarrufu saglamakta ve rapor olusturma siire¢lerinde
enerji verimliligi saglamaktadir. Yaptigimiz ¢aligma gostermistir ki, acik kaynak kodlu ses tanima sistemlerinin gelistirilmesi
ticari yazilimlara gore daha az maliyetlidir ve daha fazla enerji tasarrufu saglamaktadir. Dogru uygulama kullanildiginda elekt-
ronik atik miktar1 azaltilabilir ve karbon ayak izi kiigiiltiilebilir. Ayrica dogru uygulama se¢imi sayesinde saglik hizmetlerinin
erigebilirligini artiracagi ve ¢evresel etkileri azaltacag i¢in lilkemizin siirdiiriilebilir kalkinma hedeflerine ulasilmasina da katki
saglamasi beklenmektedir. Bu analiz, agik kaynak kodlu teknolojilerin saglik sektoriinde siirdiiriilebilir ¢dziimler gelistirme po-
tansiyelini ortaya koymaktadir. Sonuglar, Tiirk¢e ve tibbi terimlerin taninmasinda yiiksek dogruluk oranina ulasan sistemlerin,
saglik siireglerinde is akisini hizlandirarak doktorlarin daha fazla hastaya odaklanmasina olanak tanidigint gostermektedir. Bu
calisma, saglik sistemlerinde otomasyonun enerji tasarrufu ve siire¢ verimliligi iizerindeki etkisini vurgulamaktadir.
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Abstract

Energy transformation and sustainability aim to enhance efficiency not only in environmental factors but also in time and
resource management processes. In the healthcare sector, manual report writing by doctors causes both time loss and human
errors. This study analyzes the efficiency of open-source speech recognition applications in Turkish language and medical ter-
minology-based conversations. The objective is to utilize voice recordings from doctor-patient examinations to automatically
convert critical information such as diagnoses, treatments, tests, and medication names into clinical examination reports. Within
the scope of this study, various open-source speech recognition applications were evaluated, and the most accurate application
for recognizing Turkish medical terminology was identified. This system was employed to generate clinical examination reports
using voice data obtained from doctor-patient interactions. Compared to manually written reports, the study demonstrated signi-
ficant time savings and improved energy efficiency in report generation processes. Our work has shown that open source voice
recognition systems are less costly to develop and more energy efficient than commercial software. Using the right application
can reduce the amount of electronic waste and minimize the carbon footprint. It is also expected to contribute to the achievement
of our country’s sustainable development goals as it will increase the accessibility of health services and reduce environmental
impacts with the right choice of application. This analysis highlights the potential of open-source technologies to develop sus-
tainable solutions in the healthcare sector. The results reveal that systems achieving high accuracy in recognizing Turkish and
medical terms accelerate workflows in healthcare processes, allowing doctors to focus on more patients. This study emphasizes
the impact of automation on energy savings and process efficiency in healthcare systems.

Keywords: Speech Recognition; Open Source; Medical Terminology; Clinical Report Automation; Sustainability.
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WELL Sertifikasyonu Uygulamalari:
Tasarim Kriterleri ve Enerji Verimliligi A¢isindan Degerlendirilmesi
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Ozet

20.ylizyildan bu yana artan enerji tiiketimi, ¢cevre dostu ve enerji verimli binalara olan talebin artmasina neden olmustur. Diinya
capinda yiiksek enerji tiiketim oranlarina sahip binalarin siirdiiriilebilir tasarimi sayesinde, artan karbon emisyonlarinin ve fosil
yakit kullaniminin etkilerinin en aza indirilmesinin yani sira iklim degisikligi ve dogal kaynaklarin tikenmesi gibi olumsuz
etkilerin de azaltilmasi miimkiin olmaktadir. Bu hedefler dogrultusunda gelistirilen BREEAM, LEED ve WELL sertifikasyon
sistemleri, binalarin enerji verimliligi ve stirdiiriilebilirlik performanslarinin degerlendirilmesine olanak saglamigtir. Diger serti-
fikalara gore daha yeni olan WELL sertifikasi, insan saglig1 ve refahina (wellbeing) odaklanan kapsamli bir degerlendirme siste-
mi olarak 6ne ¢ikmaktadir. Bu ¢alisma, WELL sertifikasyon sisteminin egitim binalarindaki uygulamalarini tasarim kriterleri ve
enerji verimliligi agisindan analiz etmektedir. Aragtirma kapsaminda, i¢ mekan hava kalitesi, aydinlatma, akustik performans ve
enerji verimliligi parametreleri detayli olarak incelenecektir. Calismanin sonuglari, WELL sertifikasyonunun egitim yapilarinda
uygulanmasinin 6grenci performansi ve genel bina siirdiiriilebilirligi izerindeki etkilerini ortaya koyacaktir.

Anahtar Kelimeler: WELL Sertifikasyonu; Siirdiiriilebilir Tasarim; Enerji Verimliligi; ic Mekan Kalitesi.

WELL Certification Applications:
Evaluation in terms of Design Criteria and Energy Efficiency
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Abstract

The increasing energy consumption since the 20th century has led to a growing demand for environmentally friendly and ener-
gy-efficient buildings. Through sustainable design of buildings with high energy consumption rates worldwide, it is possible to
minimize the effects of increasing carbon emissions and fossil fuel use, as well as reduce negative impacts such as climate chan-
ge and depletion of natural resources. BREEAM, LEED, and WELL certification systems, developed in line with these goals,
have enabled the evaluation of buildings in terms of energy efficiency and sustainability performance. The WELL certification,
which is newer compared to other certifications, stands out as a comprehensive assessment system focusing on human health
and wellbeing. This study analyzes the implementation of the WELL certification system in educational buildings in terms of
design criteria and energy efficiency. Within the scope of the research, parameters such as indoor air quality, lighting, acoustic
performance, and energy efficiency will be examined in detail. The results of the study will reveal the effects of implementing
WELL certification in educational buildings on student performance and overall building sustainability.

Keywords: WELL Certification; Sustainable Design; Energy Efficiency; Interior Quality.
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Yapay Zeka Teknolojilerinin Siirdiiriilebilir Kalkinma Hedefleriyle Entegrasyonu
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Ozet

Yapay zeka (Al) teknolojileri, is diinyasini ve g¢evresel yonetimi siirdiiriilebilirlik zorluklar1 karsisinda ele alip bu zorluklari
dontstiiriicii ve Stirdiiriilebilir Kalkinma Hedefleri (SKH) dogrultusunda yonlendirici bir potansiyele sahiptir. Al, geleneksel
yontemlerin Gtesinde, bilyiik veri kiimelerinden hizli ve dogru i¢ goriiler ¢ikararak siirdiiriilebilirlik projelerine yenilik¢i yakla-
stmlar kazandirir. Al, SKH’leri yakalamak ve ilerletmek i¢in dogal kaynaklarin kullanimini ve enerji kullanim yogunluklarini
azaltmak, c¢evresel yonetimi tesvik etmek ve siirdiiriilebilirlik girisimlerinin entegrasyonu saglamak hususunda ¢oziimler su-
nabilir. Bu teknoloji, yenilenebilir enerji, atik yonetimi, dongiisel ekonomi, ¢evre ve halk saglig: ile kurumsal siirdiirtilebilirlik
yonetisimi gibi alanlar1 kapsayarak 17 Siirdiiriilebilir Kalkinma Hedefi ve 169 Siirdiiriilebilir Kalkinma Amacinin ¢gogunlugunu
destekleme yetenegi sergiler. Son caligmalar, AI’nin enerji yonetimi optimizasyonunda, yenilenebilir enerji sistemlerine dair
Ongorii analizde, atik yonetimi uygulamalarini gelistirmede ve tarim, ulasim ile imalat gibi endiistrilerde dongiisel ekonomi
modellerini kolaylastirmada kullanimini vurgulamaktadir. Vaka ¢aligmalari, 6zellikle akilli bina enerji yonetimi ve elektrik se-
bekelerinde ariza tespiti konusunda Al destekli ¢oziimlerle karbon ayak izlerini azaltma ve verimliligi artirmada nemli fayda-
lar ortaya koymaktadir. Ancak, yapay zekanin enerji yogun hesaplama siiregleri veya nitelikli veri eksikligi gibi zorluklar, bu
teknolojinin siirdiiriilebilirlik hedefleriyle uyumunda ele alinmasi gereken kritik unsurlar olarak karsimiza ¢ikmaktadir. AI’nin
bu gibi smirlarini asmak icin etik ve ¢cevresel sorumluluk temelli yaklagimlar gelistirilmesi dnemlidir. Yapay zekanin alt dallart
olan makine 6grenimi, derin 6grenme ve dogal dil isleme gibi teknolojiler, enerji sistemlerinin dngdriisel analizi, su yonetimi
modelleri ve atik siireglerinin otomasyonu gibi alanlarda yenilik¢i ¢oziimler sunmaktadir. Gelecekte, yapay zekéanin birey odaklt
stirdiirtilebilirlik ¢oziimleri, akilli sehirlerin karbon ayak izi yonetimi veya karbon kredisi ticaretindeki seffaflik ve etkinlik arti-
rim1 gibi alanlarda daha fazla rol oynamasi beklenmektedir. Ayrica, AI’nin kurumsal siirdiiriilebilirlige entegrasyonu, teknolojik
ilerlemeleri etik ve ¢evresel zorunluluklarla dengeleyerek Cevresel ve Sosyal Yonetisim stratejilerini de yeniden tanimlamistir.
Sorumlu ve yenilik¢i Al kullanimi, teknolojik ilerlemeyi mevcut ve gelecek nesillerin ihtiyaglariyla uyumlu hale getiren siir-
diiriilebilir bir gelecegi garantilerken SKH’leri yakalamada kritik neme sahiptir. Bu aragtirma, AI’nin gelisimini ve SKH’lere
entegrasyonunu ele alarak isletmelerin ve karar vericilerin uzun vadeli stirdiiriilebilirligi saglamak i¢in diizenleyici gergevelere
olan ihtiyaci vurgulamaktadir.

Anahtar Kelimeler: Yapay Zeka; Siirdiirtilebilir Kalkinma Hedefleri; Enerji Yonetimi; Dongiisel Ekonomi; Cevresel ve Sosyal
Y Onetigim.

Integration of Artificial Intelligence Technologies with Sustainability Goals
Fahriye Enda Tolon?
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Abstract

Artificial intelligence (AI) technologies have the potential to transform business and environmental management sustainability
challenges and guide them towards the Sustainable Development Goals (SDGs). Beyond traditional methods, Al provides inno-
vative approaches to sustainability projects by extracting fast and accurate insights from large data sets. Al can provide soluti-
ons to reduce natural resource use and energy use intensities, promote environmental management, and integrate sustainability
initiatives to achieve and advance the SDGs. This technology has demonstrated the ability to support the majority of the 17
Sustainable Development Goals and 169 Sustainable Development Goals, covering areas such as renewable energy, waste ma-
nagement, circular economy, environment and public health, and corporate sustainability governance. Recent studies highlight
the use of Al in optimizing energy management, predictive analysis of renewable energy systems, improving waste management
practices, and facilitating circular economy models in industries such as agriculture, transportation, and manufacturing. Case
studies demonstrate significant benefits in reducing carbon footprints and increasing efficiency with Al-powered solutions, espe-
cially in smart building energy management and fault detection in electrical grids. However, challenges such as energy-intensive
computational processes or lack of qualified data are critical elements that need to be addressed in aligning this technology with
sustainability goals. It is important to develop ethical and environmentally responsible approaches to overcome such limitations
of AL Technologies such as machine learning, deep learning and natural language processing, which are sub-branches of Al,
offer innovative solutions in areas such as predictive analysis of energy systems, water management models and automation of
waste processes. In the future, Al is expected to play a greater role in areas such as individual-focused sustainability solutions,
carbon footprint management of smart cities or increasing transparency and efficiency in carbon credit trading. In addition, the
integration of Al into corporate sustainability has also redefined Environmental and Social Governance strategies by balancing
technological advances with ethical and environmental obligations. Responsible and innovative use of Al is critical to achieving
the SDGs while ensuring a sustainable future that aligns technological progress with the needs of current and future generations.
This research addresses the development of Al and its integration into the SDGs, highlighting the need for regulatory frameworks
to ensure long-term sustainability for businesses and decision-makers.

Keywords: Artificial Intelligence; Sustainable Development Goals; Energy Management; Circular Economy; Environmental and
Social Governance.
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Elektrikli (Bataryali)) Gemilerin Emniyeti:
IMO’nun Calismalari ve Klas Kurallarina/Gereklerine Genel Bir Bakis
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Ozet

Giintimiizde kiiresel gida, enerji, mal ve hammadde ticaretinin %85-90’1 denizyoluyla gemilerle taginmaktadir. Gemilerle yapi-
lan nakliye ve deniz tasimaciligy, kiiresel ekonomi, ticaret ve tedarik zinciri igin hayati 5neme sahiptir. Ote yandan, uluslararasi
toplum son yillarda kiiresel iklim degisikligi konusunda giderek artan bir endise duymaktadir. Uluslararasi Denizcilik Orgiitii
(IMO), kiiresel toplam antropojenik CO, emisyonlarinin %2-3’{inii iireten gemilerinden kaynaklanan sera gazi (GHG) emisyon-
larin1 azaltma c¢abalarinda bulunmaktadir. Gemilerinden kaynaklanan hava kirliligini dnlemedeki ilk kilometre tasi, gemi eg-
zozlarindan ¢ikan Kiikiirt oksit ve Azot oksit emisyonlarinit siirlamak, ozon tabakasini incelten maddelerin kasitli emisyonunu
yasaklamak ve emisyon kontrol alanlarimi belirlemek icin MARPOL Ek-VI'nin kabul edilmesiydi. IMO, ilkini 2018 yilindan
itibaren uygulamaya basladigt “2018 Initial IMO Stratejisi "ni giincelleyerek 2023 yilinda “2023 IMO GHG Stratejisi "ni kabul
etti. 2023 stratejisini yonlendiren hedeflerden ikisi sunlardir: i) gemilerin tasarim gereksinimlerinin daha fazla enerji verimliligi
agisindan gozden gegirilmesi ve ii) sifir veya sifira yakin sera gazi emisyonuna sahip teknolojilerin, yakitlarin ve/veya enerji
kaynaklarmin kullaniminin tegvik edilmesi. Bu nedenle, denizcilik sektdriiniin LPG, LNG, amonyak, metanol vb. gibi alternatif
yakitlar ve elektrik enerjisi, giines enerjisi ve riizgar enerjisi vb. gibi yenilenebilir enerji kaynaklarina dayali yeni teknolojiler
arayisi son yillarda 6nemli 6l¢iide artmistir. Li-ion pil teknolojisi de IMO tarafindan igaret edilen sifir veya sifira yakin sera gazi
emisyonuna sahip yeni teknolojilerden biridir. Son yillarda, 6zellikle Kuzey Avrupa iilkelerinde, limanlar/terminaller arasinda
kisa mesafede yolcu ve yiik tasiyan 6zellike feribotlar ve Ro-Ro/Ro-Pax gemilerinde elektrikli (bataryali) gemilerin kullanimi
giderek yayginlasmaktadir. Ancak diger yandan, batarya sisteminden kaynaklanan yangin ve patlama riskleri ve elektrikten kay-
naklanan diger riskler/arizalar, elektrikli (bataryali) gemilerin emniyetine yonelik uluslararasi bir diizenleyici ¢erceveyi ve kati
kurallart gerekli kilmaktadir. Bu nedenle, elektrikli (bataryali) gemilerin emniyetine yonelik uluslararasi diizenleyici gerceveyi
sistematik bir inceleme yoluyla daha iyi anlamak 6nemlidir. Bu amagla, bu bildiride, IMO’nun uluslararasi deniz tasimacili-
gindan kaynaklanan sera gazi emisyonlarini azaltma ve elektrikli (bataryalr) gemilerin emniyetine yonelik diizenleyici ¢ergeve
gelistirme ¢abalar1 hakkinda ve Uluslararasi Klas Kuruluslari Birligi (IACS) iiyesi klas kuruluglarmin elektrikli (bataryali) gemi-
lerin emniyeti ile iliskili kurallari ve gereklilikleri hakkinda genel bir bakis sunulmaktadir.

Anahtar Kelimeler: Denizcilik Isletmeciligi Yonetimi; Deniz Emniyeti; Elektrikli Gemilerin Emniyeti; IMO GHG Stratejisi;
Klas Kurallart.

Safety of Electrical (Battery-Powered) Ships:
An Overview of IMO’s Efforts and Class Rules/Requirements
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Abstract

Today, %85-90 of global trade of food, energy, goods and raw materials are being carried by ships at sea. Shipping and maritime
transportation by ships are vital to the global economy, trade and supply-chain. On the other hand, the international community
has an increasing concern about global climate change in recent years. The International Maritime Organization (IMO) efforts to
reduce greenhouse gas (GHG) emissions from ships of international shipping which produces 2-3% of global total anthropogenic
CO, emissions. The first milestone to prevent air pollution from ships of international shipping was adoption of MARPOL An-
nex-VI to limit emissions of Sulphur oxides and Nitrogen oxides from ship exhausts, to ban the deliberate emission of substances
that deplete the ozone layer and to designate emission control areas. The IMO updated the “2018 Initial IMO Strategy”, the first
of which started to be implemented in 2018, and adopted the “2023 IMO GHG Strategy” in 2023. Two of levels of ambition
directing the 2023 Strategy are i) reviewing design requirements of ships in terms of further energy efficiency and ii) promoting
the use of technologies, fuels and/or energy sources with zero or near zero GHG emissions. Therefore, the maritime industry’s
search for alternative fuels, such as LPG, LNG, ammonia, methanol etc., and new technologies based on renewable energy
sources such as electrical energy, solar energy and wind energy etc., has increased considerably in recent years. Li-ion battery
technology is also one of the new technologies with zero or near-zero GHG emissions addressed by the IMO. In recent years, the
use of electrical (battery-powered) ships has become increasingly widespread on ferries, Ro-Ro/Ro-Pax ships in particular that
transport passengers and cargo in short distance between ports/terminals, especially in Northern European countries. But on the
other hand, fire and explosion risks arising from battery system and other risks/failures arising from electricity require an inter-
national regulatory framework, strict rules and requirements for the safety of battery-powered ships. Therefore, it is important
to better understand the international regulatory framework for the safety of battery-powered ships through a systematic review.
With that aim, this paper provides an overview of the IMO’s efforts to reduce green gas emissions from international shipping
and to develop a regulatory framework for the safety of battery-powered ships and also the International Association of Classi-
fication Societies (IACS) member classification societies’ rules and requirements in relation to safety of battery-powered ships.

Keywords: Maritime Business Management; Maritime Safety; Safety of Electric (Battery-Powered) Ships; IMO GHG Strategy;
Class Rules.
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Bir Ana Muharebe Tankinin Enerji Sistemi Analizi ve Modellenmesi
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Ozet

Giintimiizde enerji, glinliik yasamda vazgecilmez ve hayati bir rol oynamaktadir. Bu hayati rol, uluslar ve iilkeleri diinya ¢a-
pindaki enerji kaynaklarini ele gecirmeye ve isteksizce paylasmaya zorlamis, bu durum insanlik tarihi boyunca ¢atismalara ve
savaslara neden olmustur. Ozellikle de sanayi devrimi sonrasi fosil yakitlar gibi yeni kesfedilen enerji kaynaklari bu catisma
ve savaslarin artmasina yol agmistir. Ayni zamanda fosil yakitlarin yiiksek oranda ve uzun siire kullanilmasi atmosferdeki sera
gazlarinin artmasina, kiiresel 1sinma ve iklim degisikligine sebep olmus ve bu durum bizi enerji verimliligi, enerji modellemesi
ve karbon ayak izi gibi kavramlarla tanistirmistir. Son iki yiiz yilda ger¢eklesen devasa miktarda karbon salinimi iilke sinirlari ve
sektor farketmeksizin topyekiin bir karbon emisyonu azaltma miicadelesi verme ihtiyacinit dogurmus ve her alanda oldugu gibi
askeri alanda da bu konuda pek ¢ok girisimde bulunulmustur. Ozellikle gelismis iilkeler ve Birlesmis Milletler, NATO, Avrupa
Savunma Ajansi, Uluslararasi iklim ve Giivenlik Askeri Konseyi gibi kurumlar, ordularin operasyonel yeteneklerini miimkiin
oldugunca koruyarak karbon emisyonunu azaltict dnlemler alma konusunda ¢esitli ¢aligmalar yapmaktadirlar. Enerji modelleme
araclarmi kullanarak enerji planlamasi yapilmasi ve bu planlamalara uyularak karbon emisyonunun azaltilmasi da bu ¢aligma-
lardan biridir. Bu ¢aligmada Leopard cinsi bir ana muharebe tankina ait referans enerji sistemi olusturularak bu referans enerji
sistemindeki kaynaklar, birincil ve nihai enerji tastyicilari, gevrim ve islem teknolojileri, talep teknolojileri ve talepler referans
enerji sistemi konsepti ¢cercevesinde bir akis semasi igerisinde belirtilmistir. Miiteakip calismalarda ve ¢alisma sonunda, kurmus
oldugumuz referans enerji sistemi alt birimlerinin gercek veriler kullanilarak enerji karar destek aracina tanimlanmasi ve analiz
edilmesi amaglanmaktadir. Halihazirdaki referans enerji sistemi ve baslangic verileri temel senaryo kabul edilip analiz sonucu ile
karsilasgtirilacaktir. Devaminda da bir ana muharebe tankinin karbon emisyonunu azaltici faktolerle ilgili saptamalar ve onerilerde
bulunulacaktir. Nihayetinde varilan sonucun kara ordularinda hélen yaygin olarak kullanilan ana muharebe tanklarinin operatif
anlamdaki etkinligini miimkiin oldugunca koruyarak karbon salinimini azaltic1 yeniliklere bir fikir olusturmasi amaglanmaktadir.

Anahtar Kelimeler: Referans Enerji Sistemi; Ana Muharebe Tanki Enerji Sistemi Analizi; Enerji Modelleme; Enerji Verimliligi.
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Abstract

Energy plays an indispensable and vital role in daily life today. This critical role has compelled nations and countries to capture
and reluctantly share global energy resources, leading to conflicts and wars throughout human history. After the Industrial Revo-
lution, newly discovered energy sources such as fossil fuels have caused an increase in these conflicts and wars. At the same time,
the intensive and prolonged use of fossil fuels has led to an increase in greenhouse gases in the atmosphere, causing global war-
ming and climate change and this situation has introduced us to concepts such as energy efficiency, energy modeling, and carbon
footprint. The massive carbon emissions that have occurred over the past two centuries have necessitated a comprehensive effort
to reduce carbon emissions, regardless of national borders or sectors and as in many other fields, numerous initiatives have been
undertaken in the military to address this issue. Especially, developed countries and organizations such as the United Nations,
NATO, the European Defence Agency, and the International Military Council on Climate and Security are undertaking various
efforts to implement measures aimed at reducing carbon emissions while preserving the operational capabilities of their militaries
as much as possible. Using energy modeling tools for energy planning and adhering to these plans to reduce carbon emissions
is one of these efforts. In this study, a reference energy system for a Leopard main battle tank was created and the resources,
primary and final energy carriers, conversion and processing technologies, demand technologies, and demands in this reference
energy system were specified within a flowchart based on the concept of a reference energy system. In subsequent studies and at
the end of the research, it is aimed to define and analyze the subunits of the established reference energy system using real data
in the energy decision support tool. The current reference energy system and initial data will be accepted as the baseline scenario
and compared with the analysis results. Furthermore, findings and recommendations regarding the factors that can reduce the
carbon emissions of a main battle tank will be presented. Eventually, it is aimed to provide ideas for innovations that can reduce
carbon emissions while preserving the operational effectiveness of main battle tanks, which are still widely used in land forces.

Keywords: Reference Energy System; Main Battle Tank Energy Analysis; Energy Modeling; Energy Efficiency.
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Atik Is1 Geri Kazamiminda Termofotovoltaik Teknolojisinin Gelisimi:
Son Bes Yila Dair Bir Inceleme
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Ozet

Gilintimiizde karbon emisyonlarinin azaltilmasi, kiiresel siirdiirtilebilirlik hedefleri dogrultusunda en biiyiik zorluklardan biri ola-
rak 6ne ¢ikmaktadir. Bu hedefin 6nemli bir kismi, sanayide fosil yakitlarin yakilmasindan kaynaklanan emisyonlarin azaltilmasi-
na odaklanmaktadir. Sanayi sektoriinde gergeklestirilen tiretim siiregleri, ciddi miktarda karbon emisyonuna yol agarken, iiretilen
1smin biiyiik bir kismi verimli bir sekilde kullanilamamaktadir. Bu baglamda, yiiksek sicaklikta faaliyet gdsteren endiistrilerde
olusan atik 1sinin geri kazaniminda termofotovoltaik (TPV) sistemler etkili bir ¢dziim olarak dikkat ¢ekmektedir. Bu ¢aligmada,
yiiksek verimli TPV sistemlerinin son bes yildaki geligmeleri ve endiistriyel atik 1s1 uygulamalar1 kapsamli bir sekilde incelen-
mistir. Ozellikle segici yayicilar ve fotovoltaik hiicreler sistem diizeyinde analiz edilmis, enerji doniisiim verimliligini artirmaya
yonelik kritik bilesenler ve ilgili mikro/nano tiretim teknikleri ele alinmistir. Uygulama perspektifinde, TPV teknolojilerinin
yiiksek sicaklik endiistrilerindeki uygulanabilirligi, diinya genelindeki atik 1s1 kullanim durumuyla iligkilendirilmis ve gelik en-
diistrisi 6rnegi lizerinden TPV sistemlerinin atik 1s1 geri kazanimi ile karbon nétrliigiine katkilar detaylandiriimustir.
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Abstract

Reducing carbon emissions has emerged as one of the most significant challenges in achieving global sustainability goals. A
substantial portion of this objective focuses on mitigating emissions resulting from the combustion of fossil fuels in industrial
processes. While production activities in the industrial sector contribute significantly to carbon emissions, a large fraction of the
heat generated remains underutilized. In this context, thermophotovoltaic (TPV) systems present an effective solution for waste
heat recovery in high-temperature industries. This study provides a comprehensive review of advancements in high-efficiency
TPV systems and their applications in industrial waste heat recovery over the past five years. Specifically, selective emitters and
photovoltaic cells have been analyzed at the system level, with critical components and relevant micro/nano fabrication tech-
niques examined to enhance energy conversion efficiency. From an application perspective, the feasibility of TPV technologies
in high-temperature industries is discussed in relation to global waste heat utilization trends, with the steel industry serving as a
case study to illustrate the potential of TPV systems in waste heat recovery and contributions to carbon neutrality.

Keywords: Thermophotovoltaic; Waste heat recovery; Steel Industry; Micro/Nano Fabrication Techniques.
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Ozet

Tekstil sektorii, enerji yogun siiregleri ve gevresel etkileri nedeniyle enerji verimliligini artiracak yenilik¢i teknolojilere ihtiyag
duymaktadir. Bu sektoriin 6nemli enerji yogun siire¢lerinden biri olan ram makineleri, biiyiik miktarda atik 1s1 iiretmektedir ve bu
atik 1s1y1 geri kazanarak enerji tasarrufu saglamak miimkiindiir. Bu derleme ¢alismasinda, Organik Rankine Cevrimi (ORC) tek-
nolojisinin tekstil sektdriinde atik 1sinin geri kazanimi i¢in sundugu potansiyel incelenmistir. Literatiirde yer alan verilere gore,
ram makinelerinden ¢ikan egzoz gazlarinin sicaklik aralig1 genellikle 120°C ile 190°C arasinda degismekte, bu gazlarin sicakligi
capraz akigh plaka tipi 1s1 degistiriciler kullanilarak 80°C’ye kadar diisiiriilebilmektedir. ORC sistemlerinde R245fa akiskani
kullanilarak %9.2 termal verimlilikle 92.5 kW net elektrik enerjisi tiretildigi bildirilmistir. Yillik enerji tasarruf oraninin %20’ye
ulastig1, yatirim geri doniis stiresinin ise yaklasik 7 y1l oldugu hesaplanmistir. Ayrica, ORC’nin karbon emisyonlarini azaltmada
kayda deger bir etkisi oldugu da belirtilmistir.Elde edilen verilere gore, sistem enerji akislarinin %90°1n1 sirkiile ederken, egzoz
kayiplarini %38.7 seviyesine kadar azaltabilmektedir. ORC sistemlerinin tekstil sektoriinde uygulanmasi, diisiik sicaklikta atik 1s1
kaynaklarini enerjiye déniistiirerek ekonomik ve gevresel faydalar saglamaktadir. Ornegin, yapilan bir calismada, ram makinele-
rinden geri kazanilan 1s1yla yillik 25,000 kWh enerji tasarrufu saglanmis ve yakit tiiketimi %60 oraninda azaltilmistir. Ek olarak,
bu sistemlerin farkli endiistriyel siire¢lerde de kullanilabilir oldugu gériilmiistiir.Bu ¢alisma, ORC teknolojisinin yalnizca tekstil
sektorii i¢in degil, diger sanayi dallarinda da enerji verimliligini artirmak ve karbon emisyonlarini azaltmak i¢in giiglii bir arag
oldugunu gostermektedir. ORC, diisiik maliyetli kurulumu ve uzun vadeli enerji tasarruflari ile siirdiiriilebilir iiretim siireglerinin
gelistirilmesine katkida bulunmaktadir. Literatiir bulgulari, ORC’nin teknik, ekonomik ve ¢evresel agidan genis bir uygulama
potansiyeline sahip oldugunu ortaya koymaktadir.
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Abstract

The textile sector, due to its energy-intensive processes and environmental impacts, requires innovative technologies to impro-
ve energy efficiency. One of the most energy-intensive processes in this sector is ram machines, which generate a significant
amount of waste heat, and recovering this heat can lead to substantial energy savings. This review study examines the potential
of Organic Rankine Cycle (ORC) technology for waste heat recovery in the textile sector. According to the data in the literature,
the exhaust gas temperatures from ram machines typically range between 120°C and 190°C, and these gases can be cooled to
80°C using cross-flow plate heat exchangers. It has been reported that ORC systems using the R245fa working fluid can ac-
hieve 9.2% thermal efficiency and generate 92.5 kW of net electricity. Annual energy savings are estimated to reach 20%, with
a payback period of approximately seven years. Furthermore, ORC has been shown to significantly reduce carbon emissions.
The data indicates that the system can circulate 90% of the energy flows while reducing exhaust losses to 8.7%. Implementing
ORC systems in the textile sector can convert low-temperature waste heat sources into energy, providing both economic and
environmental benefits. For instance, a study reported that waste heat recovered from ram machines resulted in annual energy
savings of 25,000 kWh and reduced fuel consumption by 60%. Additionally, these systems have been shown to be applicable in
other industrial processes.This study demonstrates that ORC technology is a powerful tool not only for the textile sector but also
for other industries to enhance energy efficiency and reduce carbon emissions. With low installation costs and long-term energy
savings, ORC contributes to the development of sustainable production processes. The findings from the literature highlight the
broad technical, economic, and environmental application potential of ORC technology.

Keywords:Waste Heat Recovery; Organic Rankine Cycle; Stenter Machine; Energy Efficiency; Textile Sector.
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Sogutma Sistemlerinde Nanoakiskan Kullanimin
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Ozet

Nanoakigkanlar, elektronik sogutma sistemleri, glines enerjisi, havacilik ve uzay sektorleri, niikleer tesisler gibi bir¢ok alanda
sogutma verimliligini artirmak i¢in kullanilmaktadir. Nanoakigkanlar, nanometre boyutundaki partikiillerin su, etilen, glikol, yag
gibi baz akisgkanlar igerisinde homojen bir sekilde dagilmasi ile elde edilmektedir. Nanopartikiillerin tiretimi, nanoakiskanlarin
hazirlanmasi, nanopartikiillerin karigtiritlmasi ve stabilitenin artirilmast gibi asamalardan olugmaktadir. Bu asamalar su kullani-
mi, atik olusumu, enerji tiiketimi, karbon ayak izi olusumu gibi 6nemli ¢evresel parametreleri icermektedir. Nanoakiskanlarin
sogutma sistemlerinde kullaniminin ¢evresel stirdiiriilebilirlik tizerinde toksisite, metal bazli nanopartikiiller kullanildiginda ko-
rozyon, nanopartikiil tiretimi sirasinda yiiksek enerji gereksinimi, dogal kaynaklarin asirt ve pahali kullanimi, su kirliligi gibi
bir¢ok olumsuz etkisi bulunmaktadir. Bu ¢alismada, nanoakiskanlarin iiretim ve kullanim asamalarinda ortaya g¢ikan gevresel
etkilerin siniflandirilmasi ve gevresel siirdiiriilebilirligin artirilmasi gibi 6nemli konular detayli olarak incelenecektir. Nanoakis-
kan kullanilmasi ile olusan ¢evresel zararlarinin azaltilarak siirdiiriilebilir sogutma sistemlerinin tasariminin nasil gergeklestiri-
lebilecegi konusunda goriislere yer verilecektir.

Anahtar Kelimeler: Nanoakiskan; Siirdiriilebilir Sogutma Sistemi; Siirdiiriilebilirlik; Enerji Verimliligi.
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Abstract

Nanofluids are used to increase cooling efficiency in many areas such as electronic cooling systems, solar energy, aviation and
space sectors, nuclear facilities. Nanofluids are obtained by homogeneous dispersion of nanometre sized particles in base fluids
such as water, ethylene, glycol, oil. The production of nanoparticles consists of stages such as preparation of nanofluids, mixing
of nanoparticles and increasing stability. These stages include important environmental parameters such as water use, waste
generation, energy consumption, carbon footprint formation. The use of nanofluids in cooling systems has many negative effects
on environmental sustainability such as toxicity, corrosion when metal-based nanoparticles are used, high energy requirement
during nanoparticle production, excessive and expensive use of natural resources, water pollution. In this study, important issues
such as the classification of environmental impacts that occur during the production and use stages of nanofluids and increasing
environmental sustainability will be examined in detail. Opinions on how the design of sustainable cooling systems can be rea-
lised by reducing the environmental damages caused by the use of nanofluid will be given.

Keywords: Nanofluid; Drivable Cooling System; Sustainability; Energy Efficiency.
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Ozet

Gelisen teknolojiyle birlikte malzeme bilimindeki ilerlemeler ve mikro-nano tiretim yontemlerinin gelismesi, sensor teknolojisi-
ni modern tibbi uygulamalarda diisiik maliyetli, stirdiiriilebilir ve pratik ¢oziimler sunan vazgegilmez bir bilesen haline getirmis-
tir. Saglik alaninda ¢alisan uzmanlar, ¢alismalarini daha giivenli ve diisiik maliyetle gergeklestirmek, kamu giivenligini artirmak
ve hastalara 6zel saglik hizmetleri sunmak amaciyla giivenilir ve ekonomik yontemlere ihtiyag duymaktadir. Bu dogrultuda biyo-
sensorler, bu gereksinimleri karsilayabilecek etkili bir ¢6ziim olarak dne ¢ikmaktadir. Biyosensorlerin uygulama alanlari, saglik
taramalarindan erken teshise, kronik hastaliklarin hizli ve pratik tespitine saglik yonetiminden yasam kalitesinin izlenmesine
kadar genis bir alan1 kapsamaktadir. Gelismis biyosensor teknolojileri, hastaliklari tespit etme ve tedavi siireclerinde viicudun
verdigi yanitlar1 izleme yetenegi sunarak tip alaninda 6nemli katkilar saglamaktadir. Kolay iiretim siire¢leri, 6l¢eklenebilirligi ve
etkili performansi sayesinde biyosensorler, saglik teknolojilerinde biiyiik bir potansiyele sahiptir. Akilli giyilebilir biyosensorler,
ozellikle yagli bireylerin saglik durumlarini anlik olarak kontrol etmelerine olanak saglamakta ve saglik verilerini dogrudan sag-
lik hizmeti saglayicilariyla paylasarak hastane ziyaretlerini azaltmaktadir. Bu durum, saglik hizmetlerinin etkinligini artirirken
maliyetlerin diisiiriilmesine de katki saglamaktadir. Bunun yani sira biyosensérler, tiiketici ve ticari uygulamalar agisindan saglik
ve spor gibi alanlarda da genis kullanim imkanlar1 sunmaktadir. Biyosensorler, bu 6zellikleriyle saglik hizmetlerinde siirdiirtile-
bilirligin saglanmasi a¢isindan kritik bir 6neme sahiptir.
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Abstract

Advancements in technology, along with progress in materials science and the development of micro-nano manufacturing tech-
niques, have rendered sensor technology an indispensable component in modern medical applications, providing cost-effective,
sustainable, and practical solutions. Experts in the healthcare field require reliable and economical methods to conduct research
more safely and affordably, enhance public safety, and deliver personalized healthcare services to patients. In this regard, biosen-
sors present an effective solution capable of addressing these requirements. The application areas of biosensors encompass a bro-
ad range, including health screenings, early diagnosis, the rapid and practical detection of chronic diseases, health management,
and monitoring quality of life. Advanced biosensor technologies offer significant contributions to the medical field by enabling
disease detection and monitoring the body’s responses during treatment processes. Due to their straightforward manufacturing
processes, scalability, and high performance, biosensors hold substantial potential in healthcare technologies. Smart wearable
biosensors, in particular, allow elderly individuals to continuously monitor their health status and share health data directly with
healthcare providers, thus reducing the need for hospital visits. This not only enhances the effectiveness of healthcare services but
also contributes to cost reduction. Furthermore, biosensors present vast opportunities for consumer and commercial applications,
particularly in the fields of health and sports. Through these capabilities, biosensors play a critical role in ensuring sustainability
within healthcare services.

Keywords: Biosensors; Healthcare Services; Medical Monitoring; Sustainable Technology.
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Ozet

Yildiz Teknik Universitesi (YTU) Davutpasa Kampiisii Merkez Camii’nde uygulanan yenilikgi hibrit 1sitma ve sogutma sistemi
caligsmasi, mevcut binalarda enerji verimliligini artirma ve siirdiiriilebilir ¢6ziimler uygulama konusunda 6nemli bir &rnek teskil
etmektedir. Calisma, baslangicta planlanan dogalgazli yerden 1sitma sisteminin yiiksek maliyetleri ve ardindan denenen elekt-
rikli yerden 1sitma (film)sisteminin yetersiz konfor sartlar1 saglamamasi tizerine ortaya ¢ikmistir. Bu sorunlara ¢oziim bulmak
amaciyla, mevcut sisteme entegre edilen iki adet 1s1 pompast (10.5 kW 1sitma ve 8.5 kW sogutma kapasiteli) ve bir adet 3 tonluk
termal enerji deposu ile hibrit bir sistem olusturulmustur. Calismanin temel amaci, mevcut bina teknolojilerinde enerji verimliligi
ve siirdiiriilebilirlik konulara odaklanarak, geleneksel 1sitma ve sogutma yontemlerinin yiiksek enerji tiikketimini azaltmak ve
daha ¢evre dostu alternatifler gelistirmektir. Bu baglamda, siirdiiriilebilir enerji tiretim ve depolama ydntemlerinin incelenmesi
ve uygulanmasi hedeflenmistir. Cami igerisindeki 1s1l konforun degerlendirilmesinde, uluslararasi standartlar olan ISO 7730 ve
ASHRAE 55°te belirtilen kriterler esas alinmistir. Bu standartlar dogrultusunda hem genel 1s1l konfor parametreleri (PMV- Tah-
mini Ortalama Oy, PPD- Tahmini Memnuniyetsizlik Orani, ¢alisma sicakligl) hem de yerel 1s1l konfor parametreleri (radyant
sicaklik asimetrisi, hava akimi, diisey yondeki sicaklik farki, zemin yiizey sicakligi) detayli bir sekilde incelenmistir. Caligma
kapsaminda gergeklestirilen enerji simiilasyonlari, sistemin performansini teorik olarak degerlendirmek ve optimize etmek igin
kullanilmustir. Ayrica, cami cemaatiyle yapilan anket ¢aligmalari ile sistemin gergek kullanim kosullarindaki etkinligi ve kulla-
nict memnuniyeti dl¢lilmiigtiir. Bu anketler, sistemin konfor algisi, kullanim kolaylig1 ve genel memnuniyet gibi konularda geri
bildirim saglamistir. Elde edilen sonuglar, hibrit sistemin dogalgaz kullanimina kiyasla enerji sarfiyatini yaklasik 1/3 oraninda
azalttigin1 ve cami icindeki 1s1l konforun 6nemli 6l¢iide iyilestigini gostermistir. Bu ¢aligma, 6zellikle ibadethaneler gibi spesi-
fik kullanim alanlarina sahip binalarda enerji tasarrufu ve konforun bir arada saglanabilecegi yenilik¢i yaklasimlarin énemini
vurgulamaktadir. Hibrit sistemlerin kullanimi, mevcut binalarmn enerji performansin iyilestirmek ve gevresel etkiyi azaltmak
icin etkili bir ¢dzliim olarak 6ne ¢ikmaktadir. Calisma hem teorik analizleri hem de pratik uygulamalariyla, enerji verimliligi ve
siirdiiriilebilirlik alaninda 6nemli bir katki sunmaktadir ve benzer ¢aligsmalar i¢in bir model teskil etmektedir. Hibrit sistemler,
toprak kaynakli 1s1 degistiricileri, termal enerji depolama sistemleri ve pasif 1sitma-sogutma elemanlarinin entegrasyonuyla daha
siirdiirtilebilir ve enerji verimli yapilar tasarlamak i¢cin 6nemli bir firsat sunar.
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Abstract

The innovative hybrid heating and cooling system study implemented in the Central Mosque of Yildiz Technical University
(YTU) Davutpasa Campus is an important example of increasing energy efficiency and implementing sustainable solutions in
existing buildings. The study emerged due to the high costs of the initially planned natural gas floor heating system and the ina-
dequate comfort conditions provided by the subsequently tested electric floor heating (film) system. To find a solution to these
problems, a hybrid system was created with two heat pumps (10.5 kW heating and 8.5 kW cooling capacities) integrated into the
existing system and a 3-ton thermal energy storage tank. The main purpose of the study is to reduce the high energy consump-
tion of traditional heating and coolmg methods and develop more environmentally friendly alternatives by focusing on energy
efficiency and sustainability issues in existing building technologies. In the evaluation of thermal comfort inside the mosque, the
criteria specified in the international standards ISO 7730 and ASHRAE 55 were taken as basis. In line with these standards, both
general thermal comfort parameters (PMV- Predicted Mean Vote, PPD- Predicted Dissatisfaction Rate, operating temperature)
and local thermal comfort parameters (radiant temperature asymmetry, air flow, vertical temperature difference, floor surface
temperature) were examined in detail. Energy simulations performed within the scope of the study were used to theoretically
evaluate and optimize the performance of the system. In addition, the effectiveness of the system under real usage conditions
and user satisfaction were measured with surveys conducted with the mosque congregation. The results obtained showed that
the hybrid system reduced energy consumption by approximately 1/3 compared to natural gas use and significantly improved
thermal comfort inside the mosque. This study emphasizes the importance of innovative approaches that can provide energy sa-
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ving and comfort together, especially in buildings with specific usage areas such as places of worship. The use of hybrid systems
stands out as an effective solution to improve the energy performance of existing buildings and reduce environmental impact.
The study, with both its theoretical analyses and practical applications, provides an important contribution to the field of energy
efficiency and sustainability and constitutes a model for similar studies. Hybrid systems offer an important opportunity to design
more sustainable and energy efficient structures with the integration of ground source heat exchangers, thermal energy storage
systems and passive heating-cooling elements.

Keywords: Thermal comfort; Ground Source Heat Pump; Energy Efficiency; Sustainability;
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Ozet

Il arazisinin %40’ m1 ormanlarm olusturdugu ve siklikla orman yanginlarinin meydana geldigi izmir’de, Izmir Orman Bélge
Midiirliigii personeli ve burada yasayan halkin yanginin nedenleri, yanginlara kars1 alinan 6nlemler, yangin sondiirme faaliyet-
leri, yangin sonrasi yanan ormanlik arazilerin durumu, yanginlarin olumsuz etkileri, yasanan yanginlarin sikligi, yogunlugu ve
siddetine etki eden faktorlere yonelik tutumlar saptanmaya galisiimistir. Bu amag dogrultusunda izmir> de ikamet eden rastgele
secilmis 179 kisi ve 20 Izmir Orman Bolge Miidiirliigii personeline 2 ayr1 anket uygulanmus, yamtlayicilarin ankette yer alan
ifadelere katilim seviyeleri incelenmistir. Toplanan veriler Excel programi yardimiyla analiz edilmistir. Calisma sonucunda ka-
tilimcilar yasanan orman yanginlariin baslica sebebi olarak insanlarin dikkatsizligi ve ihmalini géstermistir. Orman idaresi
calisanlarina karsi olumlu tutum gelistirdikleri gézlenen katilimcilarin biiyiik bir kismi yasanan yanginlarin {ilke ekonomisine
ve iklime olumsuz etkileri oldugunu vurgulamistir. Uzman anketi sonuglarinda da olusan yanginlarin en biiyiik sebebi olarak
insan faktorii gdsterilmistir. Yangin sondiirme faaliyetleri agisindan ilgili personelinin yeterli duyarlilig1 gosterdigi sonucuna va-
rilirken, izmir’in topografik 6zelliklerinin, yazlarin uzun sicak ve kurak ge¢mesinin, meteorolojik kosullara bagli olarak yangin
mevsiminde ve 6ncesindeki yagis miktarinin meydana gelen orman yanginlarinin sikligt yogunlugu ve siddetini etkiledigi goriisii
tizerinde uzlagilmisgtir.

Anahtar Kelimeler: izmir Orman Yangini; Yangin Onlemleri; Yangm Duyarliligi; Yangin sonrasi; Yanginin Olumsuz Etkileri.

Investigation of Public Awareness on Forest Fires in Izmir

Umut Sercan Karakoyunlu?, Murat Kose®

“ Bursa Technical University, Forest Engineering, Forestry Policy Department, Department of Forestry Engineering, Bursa, Tiirkiye, uskarakoyunlu@gmail.
com (Corresponding Author)

b Bursa Technical University, Forest Engineering, Forestry Policy Department, Department of Forestry Engineering, Bursa, Tiirkiye, murat.kose@btu.edu.tr

Abstract

In Izmir, where forests constitute 40% of the provincial territory and forest fires frequently occur, it was tried to determine the
attitudes of the personnel of Izmir Regional Directorate of Forestry and the people living here towards the causes of fires, the
measures taken against fires, fire extinguishing activities, the condition of the forested lands burned after the fire, the negative
effects of fires, the factors affecting the frequency, intensity and severity of fires. For this purpose, two separate questionnaires
were applied to 179 randomly selected people residing in Izmir and 20 Izmir Regional Directorate of Forestry personnel, and the
level of participation of the respondents to the statements in the questionnaire was examined. The collected data were analyzed
with the help of Excel program. As a result of the study, the participants indicated that the main cause of forest fires was human
carelessness and negligence. Most of the participants, who were observed to have positive attitudes towards the employees of
the forest administration, emphasized that the fires had negative effects on the country’s economy and climate. In the results of
the expert survey, the human factor was cited as the main cause of fires. It was concluded that the relevant personnel showed
sufficient sensitivity in terms of fire extinguishing activities, the topographical characteristics of Izmir; moreover long hot and
dry summers, the amount of precipitation during and before the fire season due to meteorological conditions affect the frequency,
intensity and severity of forest fires.

Keywords: 1zmir forest fire; Fire precautions; Fire susceptibility; After Fire; Adverse Effects of Fire.
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Akillr Sehirler icin Kentsel Altyapinin Yonetiminde Biiyiik Verinin Kullanilmasi
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Ozet

Modern sehirler, artan niifus ihtiyaglarini karsilamak ve yasam kalitesini iyilestirmek i¢in gelismis bir kentsel altyapiya dayanir.
Hizla devam eden kentlesme ile altyapi iizerindeki baskilar artmakta ve daha verimli ve siirdiiriilebilir yonetim yontemlerine
ihtiya¢ duyulmaktadir. Bu baglamda, biiyiik veri (Big Data), kentsel altyap1 yonetimini gelistirmek ve siirdiiriilebilir ¢dziimler
sunmak i¢in 6nemli bir ara¢ haline gelmistir. Bu ¢aligmada, biiyiik verilerin kentsel altyap1 yonetiminde nasil kullanilabilecegini
incelenmis, 6zellikle akilli ulagim, enerji yonetimi, su kaynaklari, atik yonetimi ve akilli konut gibi alanlardaki uygulamalari ele
almmustir. Ulasim sektoriinde, biiyilik veri analiz sistemlerinin, ara¢ giizergahlarii optimize ederek ve trafik sikisikligini azal-
tarak seyahat siirelerini %30’a kadar azalttig1 gosterilmistir. Su yonetimi alaninda, akilli sensor sistemleri su kagaklarini erken
tespit ederek su israfin1 %25 oraninda azaltmistir. Atik yonetiminde ise akilli sistemlerin, toplama ve tasima islemlerini optimize
ederek isletme maliyetlerini %15 oraninda azalttig1 kanitlanmistir. Bu &rnekler, biiytik verinin yalnizca verimliligi artirmak igin
bir ara¢ olmadigini, ayn1 zamanda uzun vadeli siirdiiriilebilirlik saglamak i¢in 6nemli bir yol oldugunu gostermektedir.

Anahtar Kelimeler: Akilli Sehir; Biiyiik Veri, Siirdiiriilebilir Yap1 Uretimi; Siirdiiriilebilirlik; Enerji Verimliligi.

The Use of Big Data in Managing Urban Infrastructure for Smart Cities
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Abstract

Modern cities rely on a developed urban infrastructure to meet growing population needs and improve quality of life. With rapid
urbanization, pressures on infrastructure are increasing and more efficient and sustainable management methods are needed. In
this context, big data has become an important tool to improve urban infrastructure management and provide sustainable soluti-
ons.In this study, we examine how big data can be used in urban infrastructure management, especially its applications in areas
such as smart transportation, energy management, water resources, waste management and smart housing. In the transportation
sector, big data analytics systems have been shown to reduce travel times by up to 30% by optimizing vehicle routes and reducing
traffic congestion. In water management, smart sensor systems have reduced water wastage by 25% by detecting water leaks
early. In waste management, smart systems have been proven to reduce operating costs by 15% by optimizing collection and
transportation. These examples show that big data is not only a tool to improve efficiency, but also an important way to ensure
long-term sustainability.

Keywords: Smart Cities; Big Data; Sustainable Building Production; Sustainability; Energy Efficiency.
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Yenilenebilir Enerji Sektoriinde ISG Perspektifinin
Siirdiiriilebilir Kalkinma Hedefleri ile iliskisi

Begum Erten®
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Ozet

Stirdiiriilebilir kalkinma hedefleri (SKH) kiiresel dl¢ekte birlikte hareket etmeyi gerektiren 6nemli stratejileri kapsamaktadir. Bu
baglamda, 6zellikle yenilik¢i teknolojilerin ve yenilenebilir enerji sektoriiniin hizla gelisimi, yatirim tesvikleri ve yayginlastiril-
masi i¢in politikalar gelistirilmektedir. Yapilan ¢alismalarin odaginin ise 6zellikle karbon nétr hedeflerine ulagmak igin erisilebi-
lir ve temiz enerj (hedef 7), ve siirdiiriilebilir sehir ve yagsam alanlari (hedef 11), iklim eylemi (hedef 13) hedeflerine odaklandig1
goriilmektedir. Ancak, gelistirilen politikalarin tamaminda basariya ulasilabilmesi i¢in gerek duyulan uyum ve doniisiim calis-
malarinda ISG perspektifi dikkate alinmas1 zorunlu bir alandir. Buna ragmen, dzellikle yenilenebilir enerji sektdriinde calisan
sagligy, isletme gilivenligi, iiretim giivenligi ve ¢evre sagligi konularindaki biitiinsel bakis agisinin eksik oldugu goriilmektedir.
Uluslararas1 Calisma Orgiitii (ILO), “Yesil is esittir giivenli is anlamia gelmemektedir.” vurgusu yapmistir. Ancak, literatiir
bosluklarina ek olarak yasal ve uygulama siireglerinde de eksikler devam etmektedir. Enerji sistemlerinin kurulum alanlari ve
kosullari, kullanilan malzeme ve teknikler, ihtiyag duyulan mesleki bilgi, ISG biling ve farkindaligi konular1 hakkinda yapilan
eksikler onemli kayiplar yaratma potansiyeline sahiptir. Bu nedenle, enerji, siirdiiriilebilir sehirler ve iklim eylemi odaginda yii-
rlitiilen ¢alismalarda nitelikli egitim (hedef 4), insana yakisir is ve ekonomik biiyiime (hedef 8), hedefler i¢in ortakliklar (hedef
17) hedeflerinin stirece dahil edilmesi gerekmektedir. Bu calismada, yenilenebilir enerji sektoriindeki farkli tehlike ve riskler,
calisanlarin degisen ¢alisma kosullari, ISG bakis agisinin gereksinimi ve saglayacagi katkilar ve sektorel beklentiler ifade edile-
cektir. Sonucta yapilmasi gereken ¢alismalar ve gelistirilmesi gereken stratejiler hakkinda 6neriler sunulmaktadir. Bu baglamda,
ozellikle istihdam oranlar1 ve/veya ulusal kaynak zenginlikleri agisindan 6nem tasiyan; giines enerji sistemleri, jeotermal sistem,
rlizgar enerji santralleri alanlarinda yapilan akademik arastirmalar, saha ¢aligmalar1 ve goriismeleri irdelenmektedir. Calismada
elde edilen bulgular ile literatiir bosluklarmin doldurulmasi, yiiriitiilecek faaliyetler hakkinda bakis agis1 sunarak proaktif yakla-
simlara katki saglamak hedeflenmektedir.

Anahtar Kelimeler: Is Saghg ve Giivenligi; Siirdiiriilebilirlik; Siirdiiriilebilir Kalkinma Hedefleri; Yenilenebilir Enerji.

The Relationship Between the Osh Perspective and Sustainable Development Goals
in the Renewable Energy Sector

Begum Erten®
@ Istanbul Gedik University, Vocational School, Occupational Health and Safety Program, Istanbul, Tiirkiye, ertenbgm@gmail.com

Abstract

Sustainable development goals (SDGs) include important strategies that require joint action on a global scale. In this context,
policies are being developed for the rapid development, investment incentives and dissemination of innovative technologies and
renewable energy sectors in particular. It is seen that the focus of the studies conducted is particularly on accessible and clean
energy (goal 7), sustainable cities and living spaces (goal 11), and climate action (goal 13) targets to achieve carbon neutrality
targets. However, the OSH perspective is a mandatory area to consider in the adaptation and transformation studies required to
achieve success in all developed policies. Despite this, it is seen that a holistic perspective on employee health, operational sa-
fety, production safety and environmental health issues, especially in the renewable energy sector, is lacking. The International
Labor Organization (ILO) has emphasized that “Green work does not equal safe work.” However, in addition to the gaps in the
literature, deficiencies continue in legal and implementation processes. The deficiencies regarding the installation areas and
conditions of energy systems, the materials and techniques used, the required professional knowledge, and OSH awareness and
consciousness have the potential to create significant losses. Therefore, in the studies carried out with the focus on energy, sustai-
nable cities and climate action, the targets of quality education (goal 4), decent work and economic growth (goal 8), partnerships
for targets (goal 17) should be included in the process. In this study, different hazards and risks in the renewable energy sector,
changing working conditions of employees, the need for and contributions to the OHS perspective and sectoral expectations
will be expressed. As a result, suggestions are presented about the studies that need to be done and the strategies that need to
be developed. In this context, academic research, field studies and interviews in the fields of solar energy systems, geothermal
systems and wind power plants, which are especially important in terms of employment rates and/or national resource richness,
are examined. The aim of the study is to fill the gaps in the literature and to contribute to proactive approaches by providing a
perspective on the activities to be carried out.

Keywords: Occupational Health and Safety; Sustainability; Sustainable Development Goals; Renewable Energy.
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