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Sayin Katilimcilar,

%100 Yenilenebilir Enerjiyi ilerletme yolculugumuzda, arastirma
sonuclarimizi ve diger basarilarimizi bir kez daha paylasacagimiz
9. duraga gelmis bulunuyoruz.

Her giin yenilenebilir enerjilerin tasidigi kaliteyi kesfediyoruz
ve kullaniyoruz. Cin artik sisesinden cikti. insanoglunun
sahip oldugu kaliteyi kullanarak bu firsati etkili bir sekilde
degerlendirmenin ve hedefe ulasmanin zamani geldi. insan
olmanin getirdigi nitelikler, bireylerin ve ilkelerin birbirleriyle
konusarak sorunlari dogru sekilde tanimlamasini ve
uygulanabilecek ¢ozimler bulmasini gerektirir.

Atmosferin her kdsesinde mevcut olan yenilenebilir enerji
kaynaklari, ihtiyac oldugunda elektrige ve proses isisina
donustiridlmek tzere hazir bekliyor. Hareket eden havanin

kinetik enerjisi, biokitlede depolanan kimyasal enerji, jeotermal
kaynaklar ve guinesin isisi ve 1s1§1 yeryizinin dort bir yaninda,
tamamen Ucretsiz olarak mevcutlar. Yerylzindeki yasam alaninin
ana enerji kaynagi olarak giines ve onun tlrevleri eskiden de
mevcuttu, bugiin de mevcut ve gelecekte de mevcut olacak.

Yenilenebilir enerjiye kiiresel olarak saglanan destek,
yenilenebilir kaynaklarin pazara girmesine olanak sagladi. Bugin
rizgar ve glines enerjisi, dinyanin pek ¢cok bolgesinde elektrik
tretmenin en ucuz yollari haline geldi.

%100 yenilenebilir enerji karmasina ulasmaya calisan sehirler

ve llkeler, akilli sebekelerle ve yenilenebilir enerji depolama
sistemleriyle sanayi, ulasim ve binalar icin daha fazla yenilenebilir
enerji tedarik edebilmek amaciyla gereken altyapiyr hazirlamaya
calisiyorlar.

Yenilenebilir enerji atmosferimizin her kdsesinde mevcut oldugu
icin Topluluk Enerjisi [yerel halkin bireysel veya kooperatifler ve
belediyeler araciliiyla karar verme siirecine katilmasi ve kendi
enerji Uretim tesislerinin sahibi olmasi) %100 yenilenebilir enerji
gelecegdine gecis icin en etkili yaklasim haline geliyor.

IRENEC 2019°da, %100 yenilenebilir enerji toplumlarina gegisle
ilgili yasanan zorluklar, engeller, firsatlar ve ¢ozimler hakkindaki
kiresel deneyimleri paylasip bunlardan derslerimizi ¢cikararak
%100 Yenilenebilir Enerjiye Kiiresel Gegise kendi katkimizi
yapacagiz.

Saygilarimla,

Tanay Sidki Uyar

Konferans Baskani, IRENEC 2019
Baskan, Tirkiye Yenilenebilir Enerji Birligi
(EUROSOLAR Tiirkiye)

Tanay Sidki Uyar

EUROSOLAR Tirkiye
Baskani

YENiLENEBiLi‘_R
ENERJI BIRLIGI

&UJR0O EUROSOLAR

Tanay Sidki Uyar

EUROSOLAR Turkey
President

Dear Participants,

In our journey of promoting 100% Renewable Energy, we have
arrived the 9th stop where we shall again share our research
results and other achievements.

Every day we are discovering and practicing the good quality of
renewable energies. The genie is out of the bottle. It is time to
use the good quality of human beings to guide this opportunity
effectively to the destination. The qualities of human beings
can play its role if the individuals and countries talk together
and define problems correctly and find solutions that can be
implemented.

Renewable energy resources at each corner of the atmosphere
are ready to be converted to electricity and process heat locally
when needed. Kinetic energy of the moving air, chemical energy
stored in biomass, heat and light of the sun and geothermal
resources are available all over our planet earth free of charge.
As the main energy source of living space on earth, sun and its
derivatives were available before, are available today and will be
available in the future.

Global support provided for the renewable energy made the
market penetration of renewables possible. Today wind and solar
energy became the cheapest way of producing electricity in many
parts of the World.

Cities and countries who are trying to reach 100% renewable
energy mix are working on preparing the infrastructure necessary
to be able to supply more renewable energy for industry,
transportation and buildings by smart grids and renewable energy
storage systems.

Since renewable energy is available at every corner of our
atmosphere, Community Power (the involvement of the

local people individually or through their cooperatives and
municipalities in the decision making process and ownership of
their energy production facilities) is becoming the most effective
approach for transition to 100% renewable energy future.

During IRENEC 2019 we shall share and learn from the global
experiences on difficulties, barriers, opportunities and solutions
for transition to 100 % renewable energy societies and make our
contribution to Global Transition to 100% Renewable Energy.

Best Regards,

Tanay Sidki Uyar

Conference Chair, IRENEC 2019
President, Renewable Energy Association of Turkey
(EUROSOLAR Turkey])

9t INTERNATIONAL 100% RENEWABLE ENERGY CONFERENCE



9. ULUSLARARASI %100 YENILENEBILIR ENERJI KONFERANSI

IRENEC 2019 PROGRAMI

24 Nisan 2019 Garsamba - Kardelen 1 Salonu

Konugmacilar

Oturum Bagkani

Oturum Baskani | Erhan Cakar Baskan Yardimcisi, EUROSOLAR Tirkiye Yenilenebilir Enerji Birligi
Prof. Dr. Tanay Sidki Uyar | Bagkan, EUROSOLAR Tiirkiye Yenilenebilir Enerji Birligi
Ahmet Tohma Proje Finans Yoneticisi, Garanti Bankasi Yenilenebilir Enerjinin Finansmani
Gazi Ipek Yonetim Kurulu Bagkani, Elektrik Miihendisleri Odasi

Dr. Wolfgang Palz

EU Gdrevlisi (emekli), Avrupa’da Yenilenebilir Enerjinin Gelisimi Bolimi Eski Baskani

Prof. Dr. Biilent Ekici

Marmara Universitesi, Fen Bilimleri Enstitiisii Miidiiri

Ali Kilig

Prof. Dr. Tanay Sidki Uyar

Maltepe Belediye Baskani

Bagkan, EUROSOLAR Tiirkiye Yenilenebilir Enerji Birligi

Konusmacilar

Konusmaci

Oturum Bagkani

Ali Kindap

Bagkan, JESDER, Jeotermal Elektrik Santral Yatirmcilari Dernegi

Hakan Erkan

Genel Sekreter, GENSED, Giines Enerjisi Sanayicileri ve Endiistrisi Dernegi

Sedat Akar

Baskan Yardimcisi, BIYODER Biyoenerji
Dernegi

Bitkisel ve Hayvansal Atiklardan Enerji Uretimi

Kutay Kaleli

Baskan, GUNDER, Uluslararasi Giines Enerjisi Toplulugu Tiirkiye Bélimii

Mehmet Kapusuz

Bagkan Yardimcisi, GUYAD, Giines Enerjisi
Yatirimcilari Dernegi

Tiirkiye’de Gunes Enerjisi Gtincel Durum
ve Etkin Is Modelleri Gergevesinde Gelecek
Beklentileri

Gray Erol

Dr. Wolfgang Palz

Prof. Dr. Tanay Sidki Uyar

Genel Sekreter, TUREB, Tiirkiye Riizgar Enerijisi

EU Gorevlisi (emekli), Avrupa’da Yenilenebilir
Enerjinin Geligimi Bolimii Eski Bagkani

Bagkan, EUROSOLAR Tiirkiye Yenilenebilir Enerji Birligi

Birligi

Glinesin Zaferi (Triumph of The Sun: The
Energy of The New Century)

Konusmacilar

Konusmacilar

Ugur Isik

RES Anatolia Holding A.S. Proje Gelistirme
Muduri

RES Sektoriinde Stirdiirilebilirlik

Levent ishak

Vestas Tiirkiye Servis Direktori

Riizgar Endiistrisinde Yeni Teknolojiler

Erol Demirer

Dr. Osman Benchikh

Demirer Holding Yonetim Kurulu Bagkani

Enerji Programi Eski Bagkani — UNESCO

Prof. Dr. Tanay Sidki Uyar

Bagkan, EUROSOLAR Tiirkiye Yenilenebilir
Eneriji Birligi

Genel Sekreter, TURGEP Tiirkiye Cevre

Sehirlerin Topluluk Enerjisi ile 100%
Yenilenebilir Enerjiye Gegisi

% 100 Yenilenebilir Enerjiye Gegiste Sivil

Oturum Baskani | Oktay Demirkan Platformu Toplum
Ekrem Akgiil iDA Dayanisma Dernegi, Canakkale
. Van Gevre Dernegi, Dogu Anadolu Gevre
Konugmacilar SRl Platformu
Sadik Yurtman Sebligell e et (@ Eel el Eskisehir Alpu Termik Santrali

Dernegi, I¢ Anadolu Gevre Platformu

IRENEC 2019 PROGRAM

24 April 2019 Wednesday - Kardelen 1 Hall

Speakers

Session Chair

Session Chair | Erhan Gakar Vice President, EUROSOLAR Turkey Renewable Energy Association
Prof. Dr. Tanay Sidki Uyar | President, EUROSOLAR Turkey Renewable Energy Association
Ahmet Tohma Project Finance Manager, Garanti Bank Financing Renewable Energy
Gazi ipek Chairman, Chamber of Electrical Engineers

Dr. Wolfgang Palz

EU Official (ret), Head of Renewable Energies Development in Europe, Paris

Prof. Dr. Biilent Ekici

Marmara University, Director of Institute of Pure and Applied Sciences

Ali Kilig

Prof. Dr. Tanay Sidki Uyar

Mayor of Maltepe Municipality

President, EUROSOLAR Renewable Energy Association of Turkey

Speakers

Speaker

Session Chair

Ali Kindap

President, JESDER Geothermal Power Plant Investors Association

Hakan Erkan

General Secretary, GENSED Turkish Solar Energy Industry Association

Sedat Akar

Vice President, BIYODER Bioenergy
Association

Energy Production From Agricultural and
Animal Waste

Kutay Kaleli

President, GUNDER, International Solar Energy

Community Turkey

Mehmet Kapusuz

Vice President, GUYAD, Solar Energy
Investors Association

Future Expectations of Solar Energy in Turkey
in Light of Effective Business Models

Giray Erol

Dr. Wolfgang Palz

Prof. Dr. Tanay Sidki Uyar

EU Official (ret), Head of Renewable Energies
Development in Europe, Paris

President, EUROSOLAR Renewable Energy Association of Turkey

General Secretary, TUREB, Turkish Wind Energy Association

Triumph of The Sun: The Energy of The New
Century

Speakers

Speakers

Ugur Isik

Project Development Manager, RES Anatolia
Holding A.S.

Sustainability in RES Industry

Levent ishak

Service Manager, Vestas Turkey

New Technologies in Wind Industry

Erol Demirer

Dr. Osman Benchikh

Chairman, Demirer Holding

Ex-Head of Energy Programme — UNESCO

Prof. Dr. Tanay Sidki Uyar

President, EUROSOLAR Renewable Energy
Association of Turkey

General Secretary, TURGEP Environmental

Community Power Based Transition of Cities
to 100% Renewable Energy

Civil Society, Transition to 100% Renewable

Session Chair | Oktay Demirkan NGO’s Platform of Turkey Energy
Ekrem Akgiil IDA Solidarity Association, Ganakkale
Ali Kalcik Van Environment Platform, Eastern Anatolia
Speakers ¢ Environment Platform
Sl Eskisehir Environment Protection Association, Eskisehir Alpu Thermal Power Plant

Anatolia Environment Platform
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Oturum Bagkani

25 Nisan 2019 Persembe - Kardelen 1 Salonu

Dr. Ahmet Erkog

Doktor Ogretim Uyesi, Endiistri Miihendisligi
Bolim Bagkani, Hali¢ Universitesi

Konugmacilar

Konusmaci

Konusmaci

Oturum Bagkani

Dr. Kenan Saka

Makina Miihendisi, Bursa Uludag Universitesi

Bursa’da solar panele dayal hidrojen iretim
kapasitesi

Dr. Huseyin Kahraman

Makina Miihendisi, Sakarya Universitesi

Proton degisimli membran yakit pilinde
conta, ug plakasi ve akim kolektorii analizi ve
modellemesi

Salih Giveng Uslu

Makina Miihendisi, Marmara Universitesi

Bir konutun sifir enerjili binaya dénistimii

Mohamed Ali Basyooni

Nano Bilim ve Nano Mihendislik Bolimii, Fen
Bilimleri Enstitlisii, Konya Universitesi

Hidrojen Uretimi igin Nano Gozenekli Anodik
Aliiminyum Oksit Sablonuna Dayali Tio2 /
Tioxny Mantar Benzeri Nanokompozit Sentezi

Emine Mese

Prof. Dr. Sener Oktik

Rian Van Staden

Prof. Dr. Tanay Sidki Uyar

Fizik Miihendisi, Durham Universitesi

Arastirma ve Teknoloji Gelistirme Baskani,
Sisecam

Platform Kordinatori, Kiiresel %100
Yenilenebilir Enerji Platformu

Bagkan, EUROSOLAR Tiirkiye Yenilenebilir
Enerji Birligi

Cihaz Verimliliginde Morfoloji iligkisi igin
Teorik Modelleme

Kristalli Silisyum Dilim Tabanli Fotovoltaik
Modillerin Omiir Dongiilerindeki Genel
Arizalarin Kisa Degerlendirilmesi

Kiiresel %100 Yenilenebilir Enerji Platformu

Konugmacilar

Mehmet Ali Nalgacioglu

Bag Teknoloji Sorumlusu, Hexagon Kati Atik
A.S./BIYODER Saymani

Sifir Atik & Entegre Kati Atik Yonetimi

(Ozgiir Can Bahgeci

Gevre Miihendisi, Biyogaz Hochreiter A.S.

Tarim, Hayvancilik ve Gida Atiklar igin Biyogaz
Tesisleri

Ozcan Ozgiir

Genel Miidiir, ISP Uluslararasi Yiizey Koruma
Slovakya

Kentsel Kati Atik icin ileri Teknoloji : Sifir
Atik icin Depolimerizasyon ve Fermentasyon
Kombinasyonu

Oturum Bagkani

Dr. Egemen Sulukan

Ogretim Uyesi, Milli Savunma Universitesi, Deniz Harp Okulu

Konugmacilar

Oturum Bagkani

Dogancan Besikci

Makine Miihendisi, Marmara Universitesi

Biyogazdan Elektrik Uretimine Dair Potansiyel
Analizi: Burdur Vaka Analizi

Alperen Sari

Makine Mihendisi, Milli Savunma
Universitesi, Barbaros Deniz Bilimleri ve
Miihendisligi Enstitiisii

iklim degisikligi ile miicadele kapsaminda
deniz filolarinda diisiik karbonlu bir gelecege
gegis

Salih Korhan Zorlu

Gemi insa ve Gemi Makineleri Miihendisi,
Milli Savunma Universitesi, Barbaros Deniz
Bilimleri ve Miihendisligi Enstitisti

Konutlar i¢in enerji simiilasyon araci tasarimi

Utku Koker

Dr. Egemen Sulukan

Endiistri Yiksek Mihendisi, Stileyman
Demirel Universitesi

Makine Mihendisligi Bolimd, Milli Savunma
Universitesi, Deniz Harp Okulu

Kent 6lgeginde similasyon yaklagimi
ile seviyelendirilmis elektrik maliyeti
hesaplanmasi

Konusmacilar

Konugmacilar

Doga Baydur

is Gelistirme Miidiiri, Res Anatolia Holding

Yenilenebilir Enerjide Nasil Daha iyi Bir Yatirim
Ortami Yaratilabilir

Haluk Sayar

Kurucu Uye, EUROSOLAR Kurucu Uye,
AVERE Genel Koordinatorii

Tirkiye ve Diinyada Elektromobilitenin Yakin
Gelecegi

Yilmaz Dagtekin

Mohammad Naeem
Qureshi

Uzman, TC Sanayi ve Teknoloji Bakanlgi
Glineydogu Anadolu Projesi

Sef Editor, Energy Update

Glineydogu Anadolu Bdlgesi’nde Yenilenebilir
Enerji Kaynaklarinin Kullanimi

Diinya’da %100 Yenilenebilir Enerjiye Gegiste
Medyanin Rolli: Pakistan Incelemesi

Mohammad Al Taani

Genel Sekreter, AREC Arap Yenilenebilir Enerji
Komisyonu

Dérdinci Enerji Jenerasyonu ve Yapay
Zekanin Diinya’daki Sirdiiriilebilirlige Girisi

Session Chair

25 April 2019 Thursday - Kardelen 1 Hall

Dr. Ahmet Erkog

Academic Member, Head of Industrial Engineering Faculty, Hali¢ University

Speakers

Speaker

Speaker

Session Chair

Dr. Kenan Saka

Mechanical Engineer, Bursa Uludag University

An investigation on hydrogen production
capacity of a PV power plant in Bursa, Turkey

Dr. Huseyin Kahraman

Mechanical Engineer, Sakarya University

Analysis and Modeling of Gaskets, End Plates
and Current Collectors in a Proton Exchange
Membrane Fuel Cell

Salih Giiveng Uslu

Mechanical Engineer, Marmara University

The Conversion Of A Residential Building Into
A Net Zero Energy Building

Mohamed Ali Basyooni

Department of Nano Science and Nano
Engineering, Institute of Science and
Technology, University of Konya

The Synthesis of Tio2/Tioxny Mushrooms-
Like Nanocomposites Based On Nanoporous
Anodic Aluminum Oxide Template For
Hydrogen Generation

Dr. Emine Mese

Prof. Dr. Sener Oktik

Rian Van Staden

Prof. Dr. Tanay Sidki Uyar

Physics Engineer, University of Durham

President of Research & Technological
Development of Sisecam

Platform Coordinator, Global 100%
Renewable Energy Platform

Theoretical Model to Relate Morphology to
Device Efficiency

A Brief Review of Common Failures Through
A Life Cycle of Water-Based Crystalline
Photvoltaic Modules

Global 100% Renewable Energy Platform

President, EUROSOLAR Renewable Energy Association of Turkey

Speakers

Session Chair

Mehmet Ali Nal¢acioglu

Chief Technology Officer, Hexagon Kati Atik
A.S./BIYODER Treasurer

Zero Waste & Integrated Solid Waste
Management

(Ozgiir Can Bahgeci

Environmental Engineer, Biyogaz Hochreiter

AS.

Biogas Plants For Agriculture, Livestock And
Food Wastes

Ozcan Ozgiir

Dr. Egemen Sulukan

General Manager, International Surface
Protection

Advanced Technology for Municipal Solid
Waste: Low Temperature Depolymerization
and Fermentation Combination for Zero-Waste

Faculty Member, National Defense University, Turkish Naval Academy

Speakers

Session Chair

Dogancan Besikci

Mechanical Engineer, Marmara University

An Urban Biogas to Electricity Potential
Analysis: Case Study of Burdur

Alperen Sar

Mechanical Engineer, National Defense
University, Barbaros Institute of Marine
Sciences and Engineering

Transition to a Low Garbon Future in
Maritime Fleet for Climate Change

Salih Korhan Zorlu

Naval Architect and Marine Engineer, National
Defense University, Barbaros Institute of
Marine Sciences and Engineering

A Residential Energy Simulation Tool Design

Utku Koker

Dr. Egemen Sulukan

PhD Candidate, Siileyman Demirel University

Mechanical Engineering Department, National
Defense University, Turkish Naval Academy

Calculating the Levelized Cost of Electricity by
an Urban Scale Simulation Approach

Speakers

Speakers

Doga Baydur

Business Development Manager, RES
Anatolia Holding

Haluk Sayar

Founder Member, EUROSOLAR Turkey

Near Future of Electromobility

Yilmaz Dagtekin

Mohammad Naeem
Qureshi

Speacialist, Turkish Ministry of Industry and
Technology, The South-eastern Anatolia Project

Managing Editor, Energy Update

The Role Of Media For Global Transition To
100% Renewable Energy, Case Study In
Pakistan

Mohammad Al Taani

General Secretary, AREC Arab Renewable
Energy Commission

The Fourth Energy Generation and Artificial
Intelligence in the Entrance for Sustainability
in The World
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9. ULUSLARARASI %100 YENILENEBILIR ENERJI KONFERANSI

Oturum Bagkani

Anil Tiirkiinoglu

26 Nisan 2019 Cuma - Kardelen 1 Salonu

Genel Sekreter, EUROSOLAR Tiirkiye Yenilenebilir Enerji Birligi

Konusmacilar

Konusmacilar

Konusmaci

Konugmaci

Konusmaci

Oturum Bagkani

Gizem Ersoy

Elektrik Elektronik Miihendisi, Marmara
Universitesi

Marmara Universitesi igin rilzgar santrali
dizayni

Emre Leblebicioglu

Enerji Sist_e_:mleri ve Mekatronik Miihendisi,
Marmara Universitesi

Kullanici odakli sebekeden bagimsiz solar
enerji sistemi dizayni ve maaliyeti

Dr. B. Ozge Serifoglu
Akyiirek

Makine ve Uzay Miihendisligi, California
Universitesi

Reyhane Dogan

Mekatronik Miihendisi, Erciyes Universitesi

Kismi yiikte bir SI Motorda Performans
ve Etanol-Asetilen Karigiminin Emisyon
Parametrelerinin Incelenmesi

Arcell Lelo Konde

Petrol Miihendisi, Kibris Universitesi

Kingasa Eyaletindeki Giig Sektdriinin 2050
Yilinda %100 Yenilenebilir Elektrik Vizyonuna
Ulagmasi igin Yerellestirilmesi

Alper Saydam

Dr. B. Ozge Serifoglu
Akyiirek

Makine Miihendisi, Marmara Universitesi

iklim Degisikligine Uyum Dairesi Bagkanligi

Yenilenebilir Enerji Kaynaklarinin Sehir Enerji
Sistemine Entegrasyonu

iklim Degisikligine Uyum ve Tiirkiye igin
Yiratilen Galhigmalar

Neslihan Agartan

Prof. Dr. Hasan Heperkan

Prof. Dr. ibrahim Dinger

Dr. Canan Acar

Prof. Dr. Tanay Sidki Uyar

iklim Degisikligi Dairesi Bagkanligi

Dekan, istanbul Aydin Universitesi
Miihendislik Fakiiltesi

Ontario Universitesi, Teknoloji Enstitiisi,
Uygulamali Bilim ve Miihendislik Fakiiltesi,
Kanada

Ogretim Uyesi, Bahgesehir Universitesi

Baskan, EUROSOLAR Tiirkiye Yenilenebilir Enerji Birligi

iklim Degisikligine Sebep Olan Sera Gaz!
Emisyonlari ve Bunlarin Kontroliine lligkin
Galigmalar

Akilli Binalarda Enerji Verimliligi Teknolojileri

Yenilenebilir Enerji Depolama Sistemleri

Giines Hidrojen Uretim Segenekleri Kapsamli
Stirdrilebilirlik Aragtirmasi

Konusmacilar

Alper Saydam

Makine Miihendisi, IRENEC Bilim Komitesi []yesi

Dogancan Besikci

Makine Miihendisi, IRENEC Bilim Komitesi Uyesi

Session Chair

26 April 2019 Friday - Kardelen 1 Hall

Anil Tiirkinoglu

General Secretary, EUROSOLAR Renewable Energy Association of Turkey

Speakers

Speakers

Speaker

Speaker

Speaker

Session Chair

Gizem Ersoy

Electrical Engineer, Marmara University

Designing Onshore Wind Farm For Marmara
University Following The Global Experience

Emre Leblebicioglu

Energy Systems and Mechatronic Engineer,
Marmara University

User-Focused Designing And Pricing An Off-
Grid Photovoltaic Solar Energy System

Dr. B. Ozge Serifoglu
Akylirek

Mechanical and Aerospace Engineer,
University of California

Solar Forecasting Closed-Form Analytic
Solution of Cloud Dissipation for a Mixed-
Layer Model

Reyhane Dogan

Mechatronic Engineer, Erciyes University

Investigation of Engine Performance and
Emission Parameters of Ethanol-Acetylene
Mixture in an S| Engine at Partial Load

Arcell Lelo Konde

Petrolium Engineer, Cyprus University

Decentralization Of The Power Sector In The
City-Province Of Kinshasa For Achieving The
Vision 100% Renewable Electricity By 2050

Alper Saydam

Dr. B. Ozge Serifoglu
Akylirek

Mechanical Engineer, Marmara University

Department of Adaptation to Climate Change

Integration of Renewable Energy Sources to
Urban Energy Grid

Climate Change and Adaptation Studies

Neslihan Agartan

Prof. Dr. Hasan Heperkan

Prof. Dr. ibrahim Dinger

Dr. Canan Acar

Prof. Dr. Tanay Sidki Uyar

Department of Climate Change

Dean, Aydin University Engineering Faculty

University of Ontario Institute of Technology,
Faculty of Engineering and Applied Science
Canada

Assistant Professor, Bahgesehir University

Causes of Climate Change, Attemps to
Pacificate and Studies on The Subject

Energy Efficiency Technologies in Smart
Buildings

Energy Storage Systems for Renewables

A Comprehensive Sustainability Investigation
of Solar Hydrogen Production Options

President, EUROSOLAR Renewable Energy Association of Turkey

Speakers

Alper Saydam

Mechanical Engineer, IRENEC Scientific Committee Member

Dogancan Besikci

Mechanical Engineer, IRENEC Scientific Committee Member
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Konferans Es Baskanlari / Conference Co-Chairs

University of Ontario Institute of Technology, Faculty of

Prof. Dr. [brahim Dincer Engineering and Applied Science Canada

Bilimsel Danisma Komitesi / Scientific Advisory Committee

Remigijus Lapinskas President of World Bioenergy Association
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* Dunyada ve ulkemizdeki yenilenebilir
enerji konusundaki uygulamalar,
teknolojik gelismeler hakkinda bilgi
almak icin,

» Kentlerde ve Ulkelerde yenilenebilir
enerjiye gegis sureclerini belirlemek
icin,

* Ulkemizde yenilenebilir enerjiye
gecisin sorunlarini ve ¢ozim
onerilerini tartisacagimiz atolye
calismalarina katilmak icin,

* Konferansin sonuglarini hayata
gecirmek uzere is birligi yapmak igin,

* Topluluk Enerjisi esasina dayanilarak
%100 yenilenebilir enerjiye
kiresel gegis i¢in bireylerin, karar
vericilerin, akademik kuruluslarin,
kooperatiflerin ve yerel yonetimlerin
uzerine dusen gorevler ve
sorumluluklari tespit etmek icin,

YENILENEBILIR
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e get informed about the global
and local implementations and
technologic developments in the field
of the renewable energy.

* to set the roadmap for the transition
to renewable energy in cities and
countries.

¢ join the workshops where we will
discuss the challenges and solutions
about the transition to renewable
energy in our country.

Let’s be together on April 15-17, 2020

e cooperate in order to adopt the
conference results into real life.

e identify the roles and responsibilities
of the individuals, decision makers,
academic institutions, cooperatives
and local authorities in the global
transition to 100% renewable energy
on the basis of community power
principle.
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ASSOCIATION
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Dr. Osman Benchikh

Sustainable development underlines the need to manage
energy resources judiciously; on the other hand, no
development can occur without access to basic energy
services. Access to energy is required in all economic and
social sectors, and inequality in capacity to access energy
resources, and to utilise such resources for development
purposes, results in further inequality in wealth
distribution, be it in terms of social welfare or economic
competitiveness.

It is to be recalled that, globally over 1.3 billion people still
remain without electricity access and more than 95% of

them are either in Africa or Asia. Recognizing that access to
energy services in developing countries is essential for the
achievement of the Sustainable Development Goals, which
would help to reduce poverty, several initiatives including
within the UN have been launched in order to address a
sustainable and reliable access to energy for all.
Responding to the energy challenges requires the
diversification of energy sources. It also calls for building

a knowledge base, disseminating relevant technical and
scientific knowledge, and promoting appropriate energy
policies and choices as a foundation for increased use and
application of the various environmentally sound energy
technologies.

An investigation on hydrogen production
capacity of a PV power plant in Bursa,
Turkey

Kenan SAKA

Hydrogen utilizationas an energy carrier is expected to
increase in the future. However; it does not exist in nature
in its elemental form so it must be produced from water
using various energy sources. Renewable energy sources
such as solar are the best option for clean and sustainable
hydrogen production. Soguksu photovoltaic solar power
plant is the first large scale power plant with 7 MW peak
capacity andlocated in Bursa, Turkey. In this study, hydrogen
production capacity of the power plant is evaluated. Daily,
monthly and annual electricity generation values of Soguksu
photovoltaic solar power plant were recorded under actual
operating conditionsin the data library of the power plant.
These values have been used here to investigate hydrogen
production from Proton Exchange Membrane (PEM)
electrolyzer. Results show that the maximum mass flow of
hydrogen production is 0.0625 kgs-1H2 at peak load. Also,
total annual electricity generation of the power plant is 10.7
GWh that result in an annual hydrogen production of 344
tons.

Analysis and Modeling of Gaskets, End
Plates and Current Collectors in a Proton
Exchange Membrane Fuel Cell

Kenan Saka' Mehmet F. Orhan? and
Huseyin Kahraman?®

A single proton exchange membrane (PEM) fuel cell is
composed of several components such as gaskets, end
plates and current collectors. These crucial components
should be modeled and diagnosed properly for a higher
overall efficiency. The gasket is very essential for the cell as
a barrier to leakages. Also, the end plates assure a uniform
distribution of clamping pressure along all the components.
On the other hand, the current collectors can be made

of various materials and should carefully be selected. In
this study, a model for the gaskets, end plates and current
collectors has been created in terms of heat conduction.

A nodal analysis has been used to evaluate the variation in
temperature due to heat conduction of different end plate
materials and gasket thicknesses. The current collector
materials and their impact to the cell performance have also
been investigated. The results show that as the hard rubber
gasket layer thickness increases, the temperature takes
longer time to reach a steady state. The current collector
plates made of grafiol show the best performance at various
current density loads

The synthesis of Ti0,/TiO N, mushrooms-
like nanocomposites based on nanoporous
anodic aluminum oxide template for
hydrogen generation

Mohamed Rabia', Mohamed A. Basyooni?
Sodky H. AbolLaila?, Huaping Zhou*, Mohamed
Shaban’, Yong Lei*', Ashour M. Ahmed’

Ti02/TiOxNy hollow mushrooms-like nanocomposite
photocatalyst was prepared using atomic layer deposition
(ALD) and reactive direct current magnetron sput-tering,
respectively. The preparation process depends on the
aluminum oxide template (AOT) that was fabricated using
the two-step anodization process after the Ni imprinting
process. The chemical, morphological, and optical
properties were recorded using different analyses such as
XRD, SEM, EDX, and UV-Vis. From the SEM analyses, the
AQT pore size increases from 177 to 305 nm after the pore
widening process in H3PO4. The diameter of the TiO2 in the
upper part is 352 nm, while the diameter of the TiO2/TiOxNy
composite is 355 nm in the up-per part. The estimated band
gap values of TiO2 and Ti02/ TiOxNy are 3.1 and 2.25 eV,
respectively. From the values of band gaps, there is a clear
enhancement in the optical absorption of the nanocomposite
bilayers. The photoelectrochemical (PEC) behaviors of the
TiO2/TiOxNy electrodes supported in Au/Ni metal thin film
was measured in TM NaOH as scarifying reagent. The
thermodynamic pa-rameters were calculated, in which AE,
AH*, and AS* values are 16.75 kJmol-1, -15.87 kJmol-1 and
115.65 kdmol-1K-1, respectively.

Theoretical Model to Relate Morphology to
Device Efficiency

Emine Mese'?, Nigel Clarke'?®

We have developed a computationally efficient method

for modelling PV device, based on a mesoscopic drift-
diffusion model, in 3D microstructures. It includes the
photoactive layer modelling which is based on numerically
generated morphologies. Polymer blend microstructures
are generated using the Cahn-Hilliard model. The combined
morphology/device performance modelling are then
explored in a systematic way.

The Conversion Of A Residential Building
Into A Net Zero Energy Building

M.Sc. Salih Giiven¢ Uslu’,
Prof. Dr. Tanay Sidki Uyar?

Zero energy building concept has gained popularity
significantly in the decade due to the enhanced greenhouse
effect and the stringent regulations which aim at reducing
greenhouse gas emissions. The 2-floor-house, which has
been intended converting into a net zero energy building in
this study, has needed to be improved from structural point
of view and the conversion has required onsite electricity
generation. For this purpose, several photovoltaics panels
has been mounted on the external walls and on the roof,
the indoor insulation has been strengthened with the new
heated internal floors. The whole HVAC system and the
domestic hot water system has been changed. The HVAC
system involves a condenser loop including a ground heat
exchanger, both a hot water and a chilled water loops with
two ground source heat pumps, an air loop including an

air handling unit. The study has taken into account two
cases which differ from each other by the photovoltaics
panels. The case which involves the panels has met the
requirements of the conversion. The net source energy in
this case has turned out to be below zero with the improved
passive housing performance. Consequently, the energy
efficiency has been enhanced and sufficient electricity

has been exported. The modelling, heating and cooling
design calculations, one-year-thermal-simulations has
been performed on DesignBuilder software which provides
a user interface to EnergyPlus. In addition to the dynamic
thermal simulations provided by EnergyPlus V8.6.0.001,
Radiance software has been utilized for daylighting
textures. The illumination maps have demonstrated that
there are zones whose natural light levels should be
improved. Finally, the study has been concluded with a
steady-state, isothermal external computational fluid
dynamics, CFD, analysis. The study as a whole has provided
a wide outlook over zero energy building concept. It could
be enriched with a cost analysis including local component
prices and an optimization study that aims at minimizing
carbon dioxide emissions and discomfort.

Advanced Technology for Municipal
Solid Waste: Depolymerization and
Fermentation Combination for Zero-Waste

0zcan Ozgiir

Waste and pollution have become a major problem in

our world. The greenhouse effect of methane gas in the
atmosphere is 26 times that of carbon dioxide emissions.

In the advanced solid waste disposal system, the prevention
of hazardous gases that are out of control in the Landfill
area is eliminated with direct daily disposal. In addition,

the risk of explosion and bad odor in the landfill areas is
eliminated too as no need to use large open areas for waste
dumps.

The system assist circular economy with the recycled items
in sorting plant. After pre-separation, the organic wastes
are directed to the fermentation units; inorganic RDF
wastes will be dried and then transformed into liquid and
gaseous fuels by processing with Depolymerization units.
The fuels in gas and liquid forms out of this progress

converted into electrical energy to be burned in generator
engines. The final output of the technology is obtained

in solid form of Biochar. With these systems, negative
environmental impacts are eliminated while economic gain
is achieved.

The advanced Low Temperature Depolymerization
Technology is a thermochemical system works in absence
of oxygen and does not have a chimney which is the

source of harmful gas emissions, no solid output ash, no
high operating cost for filtration. No pollutants to air and
underground water sources that threaten the environment
and human health. Low operating temperature prevents the
formation of dioxins and furans.

Although the technology and your choice are to convert the
daily garbage directly into energy under normal conditions,
it is also possible to convert the accumulated garbage

into energy with the depolymerization system with some
changes on the pre-separation system.

Combination of Depolymerization and Fermentation
Technologies for MSW ecological disposal is positioned just
below the zero waste process which is the top step in the
waste management processes.

Biogas Plants For Agriculture, Livestock
And Food Wastes

Ozgiir Can BAHGECI

The energy needs of our country and the world are
increasing day by day. Environmental damages and costs

of fossil fuels have increased interest in renewable energy.
Biogas, which is one of the renewable energy sources,
attracts attention in our country. There are 45 biogas plants
from animal manure and agricultural wastes in Turkey with
total electric capacity of 106 MWe. The average installed
electric capacity of the existing biogas plants is 2.4 MWe.
This study aims to provide information about the types of
waste and biogas plants used in Turkey.

/
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An Urban Biogas To Electricity Potential
Analysis: Case Study Of Burdur

Dogancan Besikgi', Egemen Sulukan?,
Tanay Sidki Uyar?®

This paper aims to foresee the economics and
environmental effects of biogas based electricity generation
in Burdur, Turkey between 2016-2031. To achieve this,

a technology-rich reference energy system has been
developed to illustrate see the energy commodity flows

in Burdur energy system with relevant technol-ogies

and specified data. The analysis scope, Burdur is a rural
city located in south-western part of Turkey. Due to its
geographical location, solar irradiation rates and hours,
agriculture and animal breeding are one of the important
econom-ic incomes. According to Turkish Statistical
Institution data, the total number of animals (sheep, cattle
and chicken) vary between 860,000 to 1,250,000 in 2020-2031
time interval. Analysis results show that, the total electricity
generation po-tential from animal manure reaches to 0.78
PJin 2020 and 1.26 PJ in 2031, if this potential utilized
efficiently.

A User-Friendly Residential Energy
Simulation Tool

Salih Korh_a_m Zorlu', Egemen Sulukan?,
Dogus Ozkan 3, Tanay Sidki Uyar*

Synchronized with the recent improvements in computer
and internet based data collection and processing
technologies; the governments and private energy suppliers
have been looking for alternative pathways to encompass
more precise calculation based projections and decisions
while considering the investments on low or zero carbon
and renewable energy solutions. Therefore, decision-making
support tools, e.g. data mining and machine learning
software stand out among various options. Since these
actors have the ability and infrastructure to gather the
required data to process, residents-the demand side players
in the sector have almost no chance of benefiting their
energy consumption data while making their decisions on
energy efficiency in their residences.

This paper aims to design user-friendly simulation software
to let a resident or a building manager to build own
reference energy system by defining the energy inputs and
outputs within easy steps. The software has been designed
to apply scenarios on the reference energy system created
by the user; such as replacing the obsolete electrical water
heater with a more efficient solar water heating system;
regarding to the factors including statistical weather and sun
light data in the region and installation/decommissioning
costs of respective technologies. In addition to the scenario
mode, the software is considered to have the ability to make
assumptions for the future energy consumption and develop
fundamental recommendations for the resident to improve
their residence energy efficiency.

Transition to a Low Carbon Future in
Maritime Fleet for Climate Change

Alperen Sari', Egemen Sulukan?, Dogus Ozkan?

Climate change is a recent important issue for
transportation sub-sectors and the environmentalists have
been working to combat climate change for decades. As

the 90% of the world-trade carried out by the maritime
transport; the ships play a crucial role among the transport
and trade vehicles. Approximately, the 2,5% of the global
greenhouse gas emissions (GHGJ are caused by the ships
and it has been ever increasing, depending on the expanding
maritime transport demand. Reducing the maritime

based GHG is a global challenge task, determined by the
International Maritime Organization (IMO). Nowadays;

a number of measures to reduce carbon footprint and
respective course of actions are recently being discussed
and developed globally. IMO encourages shipping industry
to minimize the carbon footprint by fostering energy efficient
onboard technologies, as the global top decision-maker.

In this study, the current technology configuration on a
chemical tanker ship has modelled by LEAP (Long- range
Energy Alternatives Planning System), one of the widely-
used energy decision support tool. Then we focused on
reducing greenhouse gas emissions with an alternative
scenario according to IMO regulations and future technology
developments. The results show that, reducing the ship-
based GHG is possible and that is sure to give us a more
secure future, in a cleaner atmosphere.

Calculating the Levelized Cost of
Electricity by an Urban Scaled Simulation
Approach

Utku Kdker', Halil ibrahim KORUCA',
Egemen Sulukan?, Tanay Sidki Uyar?

Countries are working to define and track pathways
decreasing CO2 emissions since the Kyoto Protocol has
been signed on 1992. Paris Agreement in 2015 fortified the
renewable energy strongly; and as a result US and Europe
had to step ahead in renewable energy roadmaps. In the
renewable energy transition process, cost of annually
generated energy has a great importance. On the other
hand, as a small representative of a country, cities have
more than one energy generation plant. Various fuel-based
plants and energy generation technologies (from renewables
to fossil fuelled plants) make the calculation of unit cost of
energy generation more complex.

Manisa is an important city in Aegean Region of Turkey, rich
in energy generation technologies from renewable to lignite
plants presents with a wide opportunity for assessment of
energy production costs. However, alternative energy cost
calculation methods exist in the literature such as ESA

and LCOE, with different limitations and assumptions. In
this study, a code on MATLAB environment is prepared to
simulate the Manisa electricity generation grid to determine
the amount of electricity production for each power plant.
The outputs of the simulation are used in cost calculation
process on the MS Excel sheets using a modified version of
LCOE methodology for the base year 2016.

The same simulation has been applied on EnergyPLAN
environment as an additional study to verify the results of
the MATLAB code and provide a basis for discussion on the
amount of energy and respective equivalent CO2 emissions
by these two platforms.

Designing Onshore Wind Farm For
Marmara University Following The Global
Experience

Gizem Ersoy',Tanay Sidki Uyar 2

According to increase of population, energy demand around
the world, and environmental damage of fossil fuels, clean
and sustainable sources such as wind, solar, thermal, hydro..
etc. aroused interest in the World. Especially last decades,
discovering a reliable source is a big concern for the
community due to the previous reasons.

Renewable energy is a hopeful choice for electricity
generation particularly wind energy systems which is
called clean energy sources. Fossil fuel reserves such as
oil, natural gas, and coal are depleting and have lots of
disadvantages for environment. In this point of view, cheap
electricity from renewable energy is a great solution.

Wind turbines may be installed on Basibiiyiik Campus

of Marmara University to produce clean energy. In
consideration of commonly used wind power programs,
wind turbines energy production for the Campus need can
calculate. One of the software is Windsim. Windsim needs
climate data for the selected area. Wind data collected from
Merra Dataset to reach the results. According the windsim
program results the Campus is suitable for producing wind
energy to ensure Campus need.

A Regional Green Development Model:
“Utilization of Renewable Energy
Resources and increasing Energy

Efficiency in the GAP Region” Project

Yilmaz Dagtekin

Renewable energy sources are significant for the solution
of the energy supply problem. The Southeastern Anatolia
Region (GAP Region) has considerable resources of
renewable energy. Based on the potential and advantages
GAP Region, GAP Regional Development Administration is
running a Project named ““Utilization of Renewable Energy
Resources and increasing Energy Efficiency in the GAP
Region “. In this proceeding, the activities and results of the
project will be shared.

Solar Forecasting
Closed-Form Analytic Solution of Cloud
Dissipation for a Mixed-Layer Model

B. Ozge Serifoglu Akyiirek, Jan Kleissl

Stratocumulus clouds play an important role in climate
cooling and are hard to predict using global climate and
weather forecast models. Thus, previous studies in the
literature use observations and numerical simulation

tools, such as large-eddy simulation (LES), to solve the
governing equations for the evolution of stratocumulus
clouds. In contrast to the previous works, this work provides
an analytic closed-form solution to the cloud thickness
evolution of stratocumulus clouds in a mixed-layer model
framework. With a focus on application over coastal lands,
the diurnal cycle of cloud thickness and whether or not
clouds dissipate are of particular interest. An analytic
solution enables the sensitivity analysis of implicitly
interdependent variables and extrema analysis of cloud
variables that are hard to achieve using numerical solutions.
In this work, the sensitivity of inversion height, cloud-base
height, and cloud thickness with respect to initial and
boundary conditions, such as Bowen ratio, subsidence,
surface temperature, and initial inversion height, are
studied. A critical initial cloud thickness value that can be
dissipated pre- and postsunrise is provided. Furthermore,
an extrema analysis is provided to obtain the minima and
maxima of the inversion height and cloud thickness within
24 h. The proposed solution is validated against LES results
under the same initial and boundary conditions.

In addition, this work extended into multiple columns

that are coupled through large scale advection. With the
inclusion of advection, the results show that the cool and the
moist air from the ocean can reduce the lifting condensation
level, increasing cloud thickness and resulting in persisting
cloud conditions. The sensitivity analysis shows the effect

of ocean is dominant for slow varying variables, such as
longwave radiation and surface turbulent fluxes, reduces
diurnal variation of the inversion height, cools the land
airmass and results in thicker clouds.

User-Focused Designing And Pricing An
Off-Grid Photovoltaic Solar Energy System

Emre LEBLEBICIOGLU', Tanay Sidki UYAR?

Solar energy is significant to supply electricity to the whole
world. A photovoltaic energy system is one of the main
methods to produce electricity from the sun. The most
known photovoltaic systems are the off-grid and grid-tie
system.

An estimated 1.16 billion people in the world have no access
to electricity. Off-grid photovoltaic systems are the most
economical solution for these people. Because, installing
electric power transmission lines is a difficult challenge due
to costs, harsh geographic conditions and political reasons.
Despite many benefits of off-grid photovoltaic systems,
there are some drawbacks. One of the fundamental
problems of off-grid systems is the initial cost. This is the
most important challenge of photovoltaic systems to deal
with and user-focused systems can give an efficient solution.
A user-focused system is based on calculations to find the
capacity of each component of the off-grid photovoltaic
system, according to the user’s electricity demand. What
distinguishes the user-focused designing method from other
methods is considering the users’ electricity consumption.
This study is going to show this issue and the best way to
calculate the capacity and determine the most suitable

type of system components (solar panel, battery, charge
controller; inverter, solar cable, fuses, mounting equipments
etc.). The calculations will be illustrated by examples of real
off-grid applications. As a result, the study is going to depict
that user-focused system design diminishes the initial cost
of off-grid photovoltaic solar energy systems.

To sum up, this study is going to highlight how to decrease
the cost of off-grid photovoltaic solar energy systems
without reducing their efficiency.

Investigation of Engine Performance
and Emission Parameters of Ethanol-
Acetylene Mixture in an S| Engine at
Partial Load

Reyhane Dogan', Mehmet ilhg_n ilhak?,
Orhan Akansu’, Sebahattin Unalan’

Population growth in recent years has led to tremendous
growth in fossil energy demand, and limited oil reserves
forced researchers to search for alternative fuels. In this
context, ethanol and acetylene which can be obtained from
renewable and non-petroleum energy sources, have great
potential. In this study, the effects of ethanol and acetylene
mixtures on the general performance, emission values of

a spark ignition engine have been investigated. In these
experiments, acetylene flow rates were fixed at 250 g/h,

500 g/h, 750 g/h and 1000 g/h. The experiments have been
carried out on a four-cylinder, four-stroke and water-cooled
Sl engine designed to develop the rated power output of 75
kW at 5500 rpm under 25% constant load at 1500 rpm and

in different air-fuel ratios. As a result of the experiments, it
was observed that with the increased amount of acetylene
added to ethanol, the excess air ratio range increased and
the specific fuel consumption decreased. Exhaust emissions
were observed to be decreased in high excess air rates
compared to pure ethanol.
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Decentralization Of The Power Sector
In The City-Province Of Kinshasa For
Achieving The Vision 100% Renewable
Electricity By 2050

Arcell Lelo Konde, Tanay Sidki Uyar

Shifting worldwide cities to 100% renewable cities is one of
the sustainable solutions to validate to significantly mitigate
greenhouse gas emissions and fight against climate change.
This present paper provides an understandable review on
the roadmap to decentralized energy in the city-province

of Kinshasa in the Democratic Republic of the Congo

and analyzes existing possibilities enabling the latter to
diversity its power sector which is massively dependent of
hydroelectricity. Additionally, steps to be taken at the local
level and policies to implement for transitioning all the city-
province to 100% renewable electricity by 2050 using water,
wind, and solar technologies. As policies continue to drive
investments at the global level, the present paper attempts
to involve all actors at every level of society in particular,

the mayor, stakeholders, local communities, and experts

to participate in the adoption of other forms of renewable
energy sources, solar and wind, to rise up the electrification
rate which is currently assessed at 44% representing almost
490 megawatts of the installed power of the city-province.
The energy demand in the city-province is estimated at 1390
megawatts and it is expected to significantly increase by
2050 due to the increase of the growing population. In order
to achieve the vision 100% renewable electricity set in this
paper which aims a complete decentralization of the power
sector, the remaining installed power of 900 megawatts
from the current energy demand should be sought from
other forms of renewable energy sources to cover the
current energy needs of the growing population. Based

on the energy potential that the city-province is endowed

in renewable resources, the research results suggest a
diversification of the power sector with 50% the electric
power supply coming from hydropower and the remaining
50% would be supplied from solar and wind technologies
using solar photovoltaic systems and wind turbines and
others. In this paper, we assume that the city-province would
achieve this vision once the power sector is completely
decentralized in renewable energy resources.

Integration of Renewable Energy Sources
to Urban Energy Grid

Alper Saydam’, Tanay Sidki Uyar’

Many developing countries are under pressure to rapidly
increase energy generation capacities to address growing
demand, to meet energy access challenges, and to foster
economic development. Decision makers faced with such
pressures often underestimate the potentially significant
and rapid contribution that renewables can make.

The emissions of pollutant and greenhouse gases from
fossil fuel-based energy generation has led to climate
change. Depletion of already scarce stock of fossil fuel is
another problem. All these factors caused an increase of
the price of fossil fuel products. Renewable energy sources
like wind, solar; hydro, biomass etc. is a solution to both
problems addressed before.

Technological advancements made it possible to accurately
calculate the side cost of the energy production and
consumption of traditional energy generation methods.
New methods allowed renewable energy production to be a
cheaper option to fossil fuels too.

Turkey has invested in renewable energy sources for the last
few years. These investments have proven to be useful for
the energy balance of the country. The next step is to find
an efficient way to integrate these sources into the national
power grid.

Energy Efficiency Technologies in Smart
Buildings

Hasan Heperkan

In December 2015, the Paris Agreement brought universal
consensus to strengthen global climate action with the aim
of keeping the global temperature rise this century well
below 2°C above pre-industrial levels and to pursue efforts
to limit the temperature increase even further to 1.5°C. The
Agreement entered enforcement in early November 2016.
Nationally determined contributions, descriptions of
countries’ commitments to help reach the goal of the Paris
Agreement have been developed in a variety of forms: some
with national greenhouse gas (GHG) emissions reduction
targets, others with sectoral breakdowns of emissions
reduction commitments, and others include renewable
energy and energy efficiency targets and adaptation actions.
The building sector is responsible for approximately 50% of
global electricity demand and 25% of global GHG emissions,
from which roughly 30% are direct emissions (e.g., space
heating and hot water production) and 70% are indirect
emissions [e.g., electric appliances and lighting).
Technological solutions are already available and cost-
efficient to reduce a significant portion of emissions.
Examples include: increased thermal insulation; double/
triple glazing for windows; energy efficient heating, cooling,
ventilation, lighting, and appliances; integrating renewables.

Proper insulation of a building’s external area (walls, roof,
foundation, floors) reduces thermal losses and helps

to minimise the amount of energy needed to keep the
indoor air temperature at a comfortable level. Reaching

a low U-value for windows is crucial to minimise energy
consumption for heating or cooling.

Increasing the energy efficiency of space and water heating
and space cooling devices has a major impact on the overall
energy consumption of buildings (e.g. Condensing gas
boilers, Heat pumps, Absorption chillers, Tri-generation).
Heat pumps are also a potentially valuable element of
“nearly Zero Energy Buildings”.

Ventilation provides indoor areas with fresh air and helps
keep internal temperatures and humidity at comfortable
levels. The constant exchange of indoor air reduces
moisture, odours, and pollutants (e.g. Mechanical ventilation
with heat recovery).

Lighting accounts for nearly 10%-15% energy consumption
in the residential sector; in comparison, commercial
building consumption is around 15%-30%. There is a high
potential to reduce energy consumption for lighting (e.g.,
Energy efficient solid-state lighting, Light Emitting Diodes).
Retrofitting of the existing building stock plays a key role in
reaching climate targets. By prioritising a deep renovation
policy pathway, countries can increase green employment
significantly, while saving households billions of Euros on
energy bills. The article discusses relevant technologies in
the field.

A Comprehensive Sustainability
Investigation of Solar Hydrogen
Production Options

Canan Acar

In this study, a comprehensive life cycle assessment of solar
hydrogen produc-tion options is conducted. The selected
clean hydrogen production options are steam methane
reforming, conventional electrolysis, photoelectrochemical
cells, PV electrolysis, and photocatalysis. A complete

source to service approach is taken when evaluating the
environmental and technical performance of the select-

ed hydrogen production options. Greenhouse gas (GHG)
emissions, resource use, fossil fuel use, water use, energy
and exergy efficiencies, and cost of hydro-gen are the
selected sustainability performance criteria. In the first

part of this study, the selected hydrogen production options
are compared based on these performance criteria. In the
next part, the performance evaluation results of each option
are normalized and ranked in 0-10 range where 0 gives the
least sustaina-ble manner and 10 is the hypothetical ideal
case where there is no negative impact on the environment,
zero resource and water use, and 100% energy and exergy
efficiencies, and zero cost. The results show that in terms

of GHG emissions, re-source use, fossil fuel use, and water
use, PEC are the most advantageous. Steam methane
reforming has the highest energy and exergy efficiencies
and the lowest cost compared to the other selected options.
When all of the selected performance criteria are taken into
account together, the average normalized rankings show that
PEC have the highest rankings (5.24/10) and steam methane
reforming has the lowest rankings (3.24/10).
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¢ Garanti

GARANTI BANKASI

Nispetiye Mahallesi,

Aytar Caddesi 2, Levent 34340
Besiktas, Istanbul
T:0212318 1558

F 0212 216 6056

www.garanti.com.tr

1946 yilinda Ankara’'da kurulan Garanti Bankasi, 30 Haziran 2018 tarihi itibariyla 385
milyar Tlrk Lirasi'na yaklasan konsolide aktif bliylikligu ile Turkiye'nin en biyik ikinci
6zel bankasi konumunda.

Kurumsal, ticari, KOBI, bireysel, 6zel ve yatirim bankaciligi, 6deme sistemleri dahil
olmak Uzere bankacilik sektdriniin tim is kollarinda faaliyet gosteren Garanti, Hollanda
ve Romanya’daki uluslararasiistiraklerinin yani sira bireysel emeklilik ve hayat
sigortasi, finansal kiralama, faktoring, yatirim ve portféy yonetimi alanlarindaki finansal
istirakleriile entegre bir finansal hizmetler grubu.

30 Haziran 2018 itibariyla yurt icinde 922 sube, Kibris'ta yedi, Malta'da bir olmak lzere
yurt disinda sekiz sube, Londra, Diisseldorf ve Sangay'da birer temsilcilikten olusan
yaygin bir dagitim agi ve 18,522 ¢alisaniyla 15.8 milyon misterisinin her tirli finansal
ihtiyacina cevap veriyor. En son teknolojik altyapiya sahip 5.055 ATM, &dilld Cagri
Merkezi, internet, mobil ve sosyal bankacilik platformlariyla tim kanallarda kesintisiz
bir deneyim ve bitiinlesik kanal kolayligi sunuyor.

Tim paydaslarina deger yaratarak sirdirilebilir bliyime saglamak hedefiyle ilerleyen
Garanti, stratejisini, musterilerine karsi her zaman “seffaf”, “anlasilir” ve “sorumlu” bir
yaklasimla, ihtiyaglarina uygun iiriin ve hizmetler sunarak misteri deneyimini siirekli
iyilestirmek ilkeleri tizerine yapilandiriyor. Sahip oldugu yetkin ve dinamik insan kaynadg,
teknoloji alanindaki kesintisiz yatirimlari, kalite ve misteri memnuniyetinden 6din
vermeden sundugu inovatif Urilin ve hizmetleri, Garanti'yi Tlirk bankacilik sektdriinde
lider bir konuma tasiyor.

Banka'nin vazgecilmez degerlerini destekleyen ileri bir kurumsal yonetisim modeli
uygulayan Garanti Bankasi’'nin hakim ortagi, hisselerinin %49.85’ine sahip olan Banco
Bilbao Vizcaya Argentaria S.A. (BBVA)'dir. Hisseleri Tiirkiye'de, depo sertifikalari
ingiltere ve ABD'de islem goren Garanti'nin Borsa istanbul’daki halka aciklik fiili dolasim
orani 30 Haziran 2018 itibariyla %50.06"dir.

Garanti'nin siirekli gelisen is modelinin arkasinda sorumlu ve sirdirdlebilir kalkinma,
misteri deneyimi, calisan mutlulugu, dijitallesme, sermayenin optimum kullanimi ve
verimlilik odakli stratejik oncelikleri yer aliyor. Garanti'nin, miisterilerine sundugu
kisisellestirilmis ¢oziimlerin ve zengin irlin yelpazesinin 319.2 milyar Tirk Lirasi
degerinde kredi ve gayri nakdi kredi portfdyiine ulasmasinda 6nemli bir payi bulunuyor.
Garanti'nin saglam aktif kalitesinden 6diin vermeyerek, sermaye yaratarak, disiplinli
ve slirdurilebilir biylime stratejisi, Garanti'nin glicli adimlarla ilerlemesini sagliyor.
Finansal ve finansal olmayan risklerin diinya standartlarindaki entegre ynetimiyle
saglanan etkin risk yonetimi ve yeni firsatlari yakalama konusundaki organizasyonel
cevikligi sayesinde Garanti, tim paydaslariicin sirdirdlebilir deger yaratiyor.

Bunlarin yani sira stratejik ortakliklari, hem Garanti hem paydaslari tarafindan dncelikli
kabul edilen konulara odaklanan toplumsal programlari ve etki yatirimi odakli kredi
kullandirimlariyla Garanti, ortak deger yaratiyor ve pozitif degisimi destekliyor.

Established in 1946, Garanti Bank is Turkey’s second largest private bank with
consolidated assets of nearly TL 385 billion ([USD 84.3 billion] as of June 30, 2018.

Garantiis an integrated financial services group operating in every segment of the
banking sector including corporate, commercial, SME, payment systems, retail, private
and investment banking together with its subsidiaries in pension and life insurance,
leasing, factoring, brokerage and asset management, besides international subsidiaries
in the Netherlands and Romania.

As of June 30, 2018, Garanti provides a wide range of financial services to its close

to 15.8 million customers with 18,522 employees through an extensive distribution
network of 922 domestic branches, 7 foreign branches in Cyprus and one in Malta, and 3
international representative offices in London, Diisseldorf and Shanghai. Garanti offers
an omni-channel convenience with seamless experience across all channels with 5,055
ATMs, an award winning Call Center, internet, mobile and social banking platforms, all
built on cutting-edge technological infrastructure.

Moving forward to maintain sustainable growth by creating value for all its stakeholders,
Garanti builds its strategy on the principles of always approaching its customers in

a “transparent”, “clear” and “responsible” manner, improving customer experience
continuously by offering products and services that are tailored to their needs. Its
competent and dynamic human resources, uninterrupted investments in technology,
innovative products and services offered with strict adherence to quality and customer
satisfaction carry Garanti to a leading position in the Turkish banking sector.

Implementing an advanced corporate governance model that promotes the Bank's
core values, Garanti has Banco Bilbao Vizcaya Argentaria S.A. (BBVA] as its majority
shareholder with 49.85% share. Its shares publicly traded in Turkey, and its depositary
receipts in the UK and the USA, Garanti has an actual free float of 50.06% in Borsa
Istanbul as of June 30, 2018.

Garanti’s constantly improving business model is driven by its strategic priorities
focused on responsible and sustainable development, customer experience, employee
happiness, digitalization, optimal capital utilization and efficiency. Its custom-tailored
solutions and wide product variety play a key role in reaching TL 319.2 billion (USD

70.0 billion] loans and non-cash loans. Garanti’s capital generative, disciplined and
sustainable growth strategy that strictly adheres to solid asset quality enables the Bank
to move forward strongly. Its effective risk management through world-class integrated
management of financial and non-financial risks and organizational agility in capturing
new opportunities result in sustainable value creation for all its stakeholders.

Moreover, Garanti creates shared value and drives positive change through lending
based on impact investment, as well as strategic partnerships and community programs
focusing on material issues for both Garanti and its stakeholders.

Birlesik Krallik merkezli bir sirket olarak 37 yili askin deneyimiyle RES Group, Diinya
capinda toplam 16 GW ve lizeri proje portfoylyle yenilenebilir enerji piyasasinin énci
firmalarindan biridir. Agirlikli olarak karasal ve deniz Ustii rizgar enerjisi, giines
enerjisi ve dislik karbonlu bir gelecege olanak saglayan enerji depolama, iletim ve
dagitim alanlarinda faaliyet g6sterir.

Stratejik ¢oziim ortaklariile isbirligi icinde calisan RES, sebeke baglantili

biylk olcekli rizgar ve glines enerji santralleri gelistirmek icin gereken teknik,
mihendislik, insaat, finansman ve isletme alanlarinda uzmanlasmis bir kadroya
sahiptir. Bugline kadar 16.000 MW'in tizerinde riizgar ve glines enerjisi projesini
gelistiren ve kismen hayata geciren RES; 2000'i askin calisaniyla halihazirda 11
Ulkede faaliyet gostermekte ve es zamanli olarak tim diinyada cesitli asamalardaki
projeleri takip etmekte, yarismalara katilmakta, yeni teknolojilere yatirim
yapmaktadir.

“Surdurilebilir bir gelecek icin enerji” ilkesiyle yola ¢ikan RES Group, kiiresel 6lgekte
genislemesine 2009 yilinda Turkiye'yi de dahil etme karari vermistir. O giinden bu
yana 200 MW'in (megavat] iizerinde riizgar enerjisi projesi gelistirmistir. Gelistirme
portfoyi 5.000 MW'in Gizerinde glines ve riizgar enerjisi projesini kapsamaktadir.
RES Anatolia Holding A.S., kurulusundan giinimiize riizgar ve glines enerjisi
sektorlerinde saha belirleme, 6l¢lim istasyonlari kurulumu, risk ve kisit analizleri,
EPDK onlisans basvurularinin yapilarak ihalelere katilim, onlisans siiresi icerisinde
alinmasi gereken izinlerin elde edilerek projelerin lisans asamasina getirilmesi de
dahil, proje gelistirilmesinin her asamasinda yurticindeki ve yurtdisindaki tecriibeli
ekibiyle basari saglamaya devam etmektedir. 37 yildir sadece yenilenebilir enerji
projelerinin Ustiine yogunlasan RES Group, Tirkiye'de bulundugu 10 yili askin siire
icinde, toplamda 218 MW'lik riizgar; 18,6 MW lisansli ve 17 MW lisanssiz olmak lizere
toplamda 35,6 MW'Lik giines enerji projesi gelistirmis olup, 2017 TEIAS kapasite
yarismalarinda kazanilan 265 MW'lik riizgar enerji projesinin gelistirilmesine devam
etmektedir.

As a UK based company with more than 37 years of experience, RES Group is one
of the leading independent renewable energy companies in the renewable energy
market with a project portfolio of over 16 GW worldwide. RES’ core activities are
onshore and offshore wind, solar, and technologies that will be enablers to a low
carbon future - energy storage and transmission & distribution.

RES works in cooperation with its strategic solution partners, has a specialized staff
in technical, engineering, construction, financing and management fields to develop
grid-connected large-scale wind and solar power plants. To date, RES has developed
and partially installed more than 16,000 MW of wind and solar energy projects;
currently operates in 11 countries with over 2000 employees, simultaneously follows
the projects on various stages worldwide, attends to tenders and invests in new
technologies.

Setting “Energy for a Sustainable Future” as a principle, RES Group decided to
include Turkey in its global scale development in the year of 2009. Since then, RES
Anatolia Holding A.S. has developed more than 200 MW of wind energy projects. Its
project development portfolio composes of more than 5,000 MW of wind and solar
projects. Since it's been founded, RES Anatolia continues its success in every stage of
project development with its local and international teams with different experiences
including site identification, measurement station configuration, risk and constraint
analysis, attendance to the tenders by performing EPDK pre-license applications
and obtaining all permits that has to be gathered during the pre-license period and
gathering the licenses. By focusing only on renewable energy projects for 37 years,
RES Group has developed 218 MW wind, 35 MW solar energy projects (18.6 MW
licensed, 17 MW unlicensed), has proceeded with developing 265 MW wind energy
projects that are won in 2017 TEIAS (Turkish Electricity Transmission Corporation)
capacity tenders in 10 year period in Turkey.
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powering change

RES TURKEY

Cumhuriyet Caddesi, Pegasus
Evi No:48/ 1, Elmadag - Sisli,
34367 Istanbul, Turkey

T: +90 212 240 6161
WWW.res-group.com
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Vesias.

~
VESTAS

Kozyatagi Mahallesi, Degirmen
Sk. No:18, 34742 Kadikdy
Istanbul

T:(0216) 66530 00

www.vestas.com

~
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KURUKAHVECI

MEHMET EFENDI

~
KURUKAHVECI MEHMET
EFENDI

TAHMIS SOKAK 66 EMINONU
34116 ISTANBUL - TURKEY

T:(0212) 511 42 62-63

F:(0212)51113 11
\§

Vestas, slirdurilebilir enerji ¢coziimleri konusunda enerji endistrisinin kiresel ortagidir.
Kiresel 6lcekte riizgar tirbinleriimalati, montaj ve devreye alimi ve bakimlarini yapariz
ve 80 Ulkede 101 GW kurulu gicliyle tim diger Ureticilerden daha fazla riizgar tirbini
kurduk.

Endistri lideri akilli veri yeteneklerimiz ve servis verdigimiz benzersiz 86 GW ‘lik riizgar
tirbinleri sayesinde verileri yorumlar, tahmin eder ve riizgar kaynaklarini arastirir ve
sinifinin en iyisi riizgar enerjisi ¢6zimlerini sunariz. Misterilerimiz ile birlikte, Vestas ‘in
24.600 " den fazla calisani, glizel bir gelecege gii¢ vermek icin diinya surdirdlebilir enerji
¢ozimleriicin calismaktayiz.

Tirkiye pazarina daha iyi hizmet verebilmek adina Vestas Tirkiye ofisini 2008 yilinda
kurduk ve 200 calisan ile 1,6 GW 'in Gizerinde kurulu glice ulastik. 4 ana bélge, egitim
merkezinin de dahil oldugu operasyon merkezi, 2 ana depo ve tecriibeli montaj ve bakim
ekipleri, yerli kanat, kule, jeneratdér imalati ile beraber riizgar sektoriiniin gelisiminde
onemli bir rol oynamaya devam etmekteyiz.

Vestas is the energy industry’s global partner on sustainable energy solutions. We
design, manufacture, install, and service wind turbines across the globe, and with 101
GW of wind turbines in 80 countries, we have installed more wind power than anyone
else.

Through our industry-leading smart data capabilities and unparalleled 86 GW of wind
turbines under service, we use data to interpret, forecast, and exploit wind resources
and deliver best-in-class wind power solutions. Together with our customers, Vestas’
more than 24,600 employees are bringing the world sustainable energy solutions to
power a bright future.

To support the local market needs Vestas Turkey office is established in 2008 and
reached more than 1.6 GW installed capacity with 200 employees. With 4 subregions, an
operations center including the training center, 2 main warehouses and with experienced
installation and service teams and sourcing of local blades, towers and generators
Vestas continues to play an important role in the development of wind energy industry.

Kahve sektoriinde siirekli blyliyen bir diinya sirketi olarak 1871 yilindan bu yana kahve
Ureten Kurukahveci Mehmet Efendi; bu zanaati beraberindeki ustalik, bilgi, tecriibe

ve inceliklerle babadan ogula, ustadan ciraga aktarmaya devam ediyor. Kurukahveci
Mehmet Efendi’nin misyonu, kahveseverleri urettigi nefis Tlirk kahvesiyle bulusturmak
ve kaliteden 6diin vermeden tiim diinyada genis kitlelere Tiirk kahvesini tanitmaktir.

Kurukahveci Mehmet Efendi, Tiirk haftalari ve cesitli festivallerde stand acarak
sunum yapiyor, “Tirk Kahvesi”ni ve kiiltiirini diinyaya yayiyor. Sunumlar sirasinda
ayrica “Tirk Kahvesi”nin tarihgesini ve kiltirimiizdeki yerini anlatarak, kultir elciligi
gorevine devam ediyor.

Kurukahveci Mehmet Efendi, a constantly growing world company in the coffee
industry that has been producing coffee since 1871, continues to transmit this art,
together with the mastery, knowledge, experience and skills accompanying it, from
father to son and from master to apprentice. Kurukahveci Mehmet Efendi’s mission is
to present coffee lovers with the exquisite Turkish coffee it produces and to promote
Turkish coffee to wider masses all over the world, without compromising its quality.

Kurukahveci Mehmet Efendi participates in Turkish weeks and a number of festivals,
setting up stands, holding presentations and promoting “Turkish coffee” and culture
throughout the world. During these presentations it also presents the history of
“Turkish coffee” and its place in Turkish culture, thus upholding its role as a cultural
ambassador:

Caykur, 46 Yas Cay isleme Fabrikasi, 1 Cay Paketleme Fabrikasi, 1 Pazarlama ve
Uretim Bélge Miidiirliigi, 8 Pazarlama Bolge Miidiirligli, Anatamir Fabrikasi,
Atatiirk Cay ve Bahce Kiltirleri Arastirma Enstitiisi Midirlaga, 12.000 ¢alisani ve
8.650 ton/giin yas cay isleme kapasitesi ile Turkiye cay sektériniin en biy(k ve lider
kurulusudur.

Bolgede iretilen yas cay triiniiniin yillara gére degismekle birlikte yaklasik %60 -
65°1 Caykur tarafindan satin alinmaktadir. Caykur un yurtici kuru cay piyasasindaki
pazar payi da yaklasik %60-65 "dir.

Vizyon

Caykur, gelisen pazarin kosullarina uygun olarak kaliteyi, verimliligi ve Grin
cesitliligini artirarak sektorde en biiyik ve onci kurulus olamaya devam edecektir.

Misyon

Tirkiye nin Tarim Politikasina uygun olarak cay ziraatini gelistirmek, cay kalitesini
islah etmek, islenmesini teknik esaslara gore yiiritmek, i¢ ve dis pazar isteklerini
karsilamak lzere kuru ¢ay Uretmek, ithal etmek ve ihra¢ etmek, verimlilik esasina
dayali isletme politikasiyla sermaye birikimine yardim ederek yatirim kaynagi
yaratmaktir.

Kar Altin da Gay;

Dogu Karadeniz Bdlgesinde yetistirilen caylar, ekolojik sartlar nedeniyle kis
aylarinda kar altinda kalmaktadir. Bu durum hastalik ve zararlilarin gelismesi ve
yayilmasi icin olusabilecek uygun ortamlari dogal olarak engelledigi icin llkemizi
saglikli cay Uretimi konusunda ideal tilke durumuna getirmekte ve Organik Cay
tariminda da en avantajli ilke konumuna sokmaktadir.

Yukarida bahsedilen ekolojik sartlar sayesinde Dogu Karadeniz'deki
topraklarimizda ve de cay tariminda hicbir suretle kimyasal miicadele ihtiyaci
olusmamistir. Kimyasal zirai micadele ilaci kullanilmadan tretilen CAYKUR Siyah,
Yesil ve Beyaz caylarimizi gonil rahatligiyla tiiketebilirsiniz.

Caykur, Turkey With its 12,000 employees and 8,650 tons / day of wet tea processing
capacity, the tea plantation of Turkey, with a capacity of 46 tea tea processing
plants, 1 tea packaging plant, 1 marketing and production district management,

8 marketing regional directorate, Anatamir plant, Atatiirk tea and horticultural
research institute directorate Is the largest and leading company in the tea
industry.

Vision
Caykur will continue to be the largest and leading company in the sector by

increasing the quality, productivity and product variety in accordance with the
conditions of the developing market.

Mission

Importing and exporting dry tea to meet the demands of domestic and foreign
markets, helping to accumulate capital with efficiency based policy, to increase the
investment resources by improving the quality of tea, improving the quality of tea in
accordance with the Agricultural Policy of Turkey, improving tea quality, .

Tea in Snow Gold;

Tea grown in the Eastern Black Sea Region is under snow during the winter months
due to ecological conditions. This situation naturally hampers the environment that
can occur for the development and spread of disease and pests, thus making our
country the ideal country for healthy tea production and also the most advantageous
country in Organic Tea cultivation.

Thanks to the above-mentioned ecological conditions, we do not need any chemical
fighting in our lands in Eastern Black Sea and in tea farming. You can consume our
CAYKUR Black, Green and White teas without the use of chemical pesticides.

CAY ISLETMELERI GENEL
MUDURLUGU

Muftd Mah. Menderes Bulvari
53080 - RIZE

T:046421302 11 (20 Hat)
F: 0464213 02 47-0464 213 02 51

www.caykur.gov.tr
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