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Sayin Katilimcilar,

22 Mayis 2021 itibariyle, koronaviriis COVID-19 salgini

nedeniyle diinyada 3 616 010 kisi 6ldii. insanlik, tiim tarihsel
bilgileri, ekonomik ve teknolojik yetenekleri ile bu salgini

yillarca durduramadi. Krizin kapsami ve ilerlemesi kiiresel
olcekte dayanismayi gerektirmekle birlikte, krizin nedenlerini
gecikmeksizin tespit etmek ve gecikmeden ortadan kaldirmak
icin cesur tedbirlerin uygulanmasini da gerektirir. Bugin,

tim gezegeni tehdit eden iklim krizi ile milyonlarca can alan
koronaviris salgini arasinda ayrim yapamayiz. Ulasim, Sanayi

ve Konut sektorlerinde komiir, petrol ve dogal gaz kullanimi
iklimi degistirerek her yil milyonlarca insanin 6lmesine neden
olmaktadir. Koronaviris ise fosil yakit kullanmanin neden

oldugu kronik hastaliklardan (kanser, tiiberkiiloz, kalp ve akciger
hastaliklari) muzdarip hastalari ilac kullanma firsati vermeden
oldirmektedir. Gerekli dersler alinmazsa ve gerekenler yapilarak
sebepler ortadan kaldirilamazsa, bu krizler evrendeki tirler yok
edilene kadar devam eder. Hikimetler, bu zor anda bir dizi ¢cozim
getirmek icin yenilenebilir enerji tabanli enerji doniisimiine
basvurmalidir. Merkezi olmayan teknolojiler, vatandaslarin ve
topluluklarin donusturicu sosyal ¢cikarimlarla enerji kararlarina
daha fazla katilmalarini saglar. Atmosferde fosil yakitlarin
(komiir, dogal gaz ve petrol) yakilmasi, kronik hastaliklarin ana
nedenleri olarak durdurulmali ve %100 Yenilenebilir Enerjiye
gecis, salginlarin giderilmesi ve insanlarin korunmasi i¢in kalici
bir c6zim olmalidir. Yenilenebilir teknolojilerin ve endistrilerin
canlandirilmasina ve yeni istihdam yaratilmasina yardimci olmak
icin enerji donlsiim sireci hizlandiritmalidir. IRENEC 2021
katiimcilari, insanlarin salgina yakalanmasini onlemek icin kalici
¢ozumiun, kronik hastaliklarin ana nedeni olan atmosferde fosil
yakitlarin (komir, dogal gaz ve petrol) yakilmasini durdurmak
olduguna inaniyoruz.

Saygilarimla,

Tanay Sidki Uyar
Konferans Baskani, IRENEC 2021

Baskan, Turkiye Yenilenebilir Enerji Birligi
(EUROSOLAR Tirkiye)

Tanay Sidki Uyar

EUROSOLAR Tirkiye
Baskani

Tiirkiye Yenilenebilir
Enerji Birligi

@LJR0O EUROSOLAR

Wkiye

Tanay Sidki Uyar

EUROSOLAR Turkey
President

Dear Participants,

As of May 22, 2021, 3 616 010 people died due to the coronavirus
COVID-19 outbreak. Humanity could not stop this epidemic for

years with all its historical information, economic and technological

capabilities. While the scope and progress of the crisis require
solidarity on a global scale, it also requires the implementation

of bold measures to identify the causes of the crisis without delay
and to eliminate it without delay. Today, we cannot distinguish
between the clim ate crisis that threatens the entire planet and the

coronavirus epidemic that takes millions of lives. The use of coal, oil

and natural gas in the transportation, industry and housing sectors
changes the climate, causing millions of people to die every year.

Coronavirus, on the other hand, kills patients suffering from chronic

diseases (cancer, tuberculosis, heart and lung diseases) caused by
using fossil fuel without giving them the opportunity to use drugs.
If the necessary lessons are not taken and the reasons cannot be
eliminated by doing what is necessary, these crises continue until
the species in the universe are destroyed. Governments should
resort to renewable energy-based energy transformation to

bring a range of solutions at this difficult moment. Decentralized
technologies enable citizens and communities to participate more

in energy decisions with transformative social implications. Burning
fossil fuels (coal, natural gas and petroleum] in the atmosphere, the

main causes of chronic diseases should be stopped and transition
to 100% Renewable Energy should be a permanent solution for

eliminating outbreaks and protecting people. The energy conversion

process should be accelerated to help revitalize renewable
technologies and industries and create new jobs. IRENEC 2021
participants believe that the permanent solution to prevent people

from catching an epidemic is to stop the burning of fossil fuels (coal,

natural gas and oil] in the atmosphere, which is the main cause of
chronic diseases.

Best Regards,

Tanay Sidki Uyar
Conference Chair, IRENEC 2021

President, Renewable Energy Association of Turkey
(EUROSOLAR Turkey)
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11. ULUSLARARASI %100 YENILENEBILIR ENERJI KONFERANSI

IRENEC 2021 PROGRAMI

Konusmacilar

Konusmaci

Konusmaci

Moderatir

Prof. Dr. Tanay Sidki Uyar

20 Mayis 2021 Persembhe

Ogretim Uyesi, Beykent Universitesi
Bagkan, Yenilenebilir Enerji Birligi
(EUROSOLAR Tilrkiye)

Yerel, Ulusal ve Kiiresel Yesil Diizen Igin
Yenilenebilir Enerjinin Entegrasyonu

Prof. Dr. Murat Ferman

Rektor, Beykent Universitesi

Can Akin Gaglar

Genel Sekreter, istanbul Biiyiiksehir Belediyesi

Prof. Dr. Peter Droege

Bagkan, EUROSOLAR, Avrupa Yenilenebilir Enerji Birligi

Dr. Wolfgang Palz

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

Ali Kindap

Bagkan, JED, Jeotermal Enerji Dernegi

Ebru Arici

Baskan, TUREB, Tiirkiye Riizgar Enerjisi Birligi

ilker ihsan Gabukol

Mark Z. Jacobson

Dr. Dolf Gielen

Ali Kindap

Baskan, BIYODER, Biyoenerji Dernegi

Atmosfer Enerji Programi, Stanford
Universitesi, ABD

Yenilik ve Teknoloji Direktdrt, Uluslararasi
Yenilenebilir Enerji Ajansi IRENA, Bonn /
Almanya

Bagkan, JED, Jeotermal Enerji Dernegi

Sehirler, yerel yonetimler ve bireyler %100
temiz, yenilenebilir enerjiye geciste nasil
yardimei olabilir?

Diinya Enerji Déniisiimlerine Genel Bakis:
1.5C yolu

Konusmacilar

Cem Ozkok

Baskan, GUYAD, Giines Enerjisi Yatirimcilari
Dernegi

Deniz Dagtan

Elektrik Piyasasi Dairesi Bagkani, EPDK

Prof. Dr. Abdurrahman
Satman

Ogretim Uyesi, istanbul Teknik Universitesi

Siirdiirtlebilir Finansman Yonetmeni, Garanti

Konusmaci

Prof. Dr. Henrik Lund

Moderatior | Gizem Celik BBVA
Kurumsal Bankacilik ve Proje Finansmani
Zatiye Tas Kogak Midiirii, Tirkiye Kalkinma ve Yatirim Bankasi
Konusmacilar AS.
Dilek Tung Proje Finansmani Yoneticisi, T. Is Bankasi A.S.

Planlama Béliimii, Aalborg Universitesi,
Danimarka

Yonetim Kurulu Bagkani, EUROSOLAR Tiirkiye

% 100 Yenilenebilir Akilli Enerji Sistemleri

oAV FIREGe Db VAR 160 el Ogretim Uyesi, Beykent Universitesi
. " Yenilenebilir Diinya On Yili:
Tema Baskan, EUROSOLAR, Avrupa Yenilenebilir S -
Konusmacisi Prof. Dr. Peter Droege Enerji Birligi EUROSOLAR’n Iklim Istikrarr igin

Micadelesi

Konusmacilar

Professor Eliana Cangelli

Yénetim Kurulu Baskani, EUROSOLAR italya

Eurosolar italya Faaliyetleri ve Vizyonu

Dr. Josep Puig i Boix

Yonetim Kurulu Bagkani, EUROSOLAR
Katalonya ve Ispanya

Dr. Carol Olson

Kurucu Uye ve Sayman, EUROSOLAR Hollanda

Hollanda Enerji Déniistimiiniin
Enstantanesi

Dr. Axel Berg

Yonetim Kurulu Bagkani, EUROSOLAR
Almanya

IRENEC 2021 PROGRAM

Speakers

Speaker

Speaker

Prof. Dr. Tanay Sidki Uyar

20 May 2021 Thursda

Faculty Member, Beykent University
President, Renewable Energy Association
(EUROSOLAR Turkey)

Integration of Renewable Energy for Local,
National and Global Green Deal

Prof. Dr. Murat Ferman

Rector, Beykent University

Can Akin Gaglar

General Secretary, istanbul Metropolitan Municipality

Prof. Dr. Peter Droege

President, EUROSOLAR, European Renewable Energy Association

Dr. Wolfgang Palz

EU Official (ret), Brussels

Ali Kindap

President, JED, Geothermal Energy Association

Ebru Arici

President, TUREB, Turkish Wind Energy Association

ilker ihsan Gabukol

Mark Z. Jacobson

Dr. Dolf Gielen

President, BIYODER, Bioenergy Association

How City and Local Governments and
Individuals Can Help in The Transition to
100% Clean, Renewable Energy

Atmospheric Energy Program, Stanford
University

Director, Innovation and Technology at
International Renewable Energy Agency
IRENA, Bonn / Germany

World Energy Transitions Outlook: 1.5C
pathway

Moderator | Ali Kindap President, JED, Geothermal Energy Association
Cem Ozkok Chairman, GUYAD, Solar Energy Investors Association
Speakers Deniz Dastan Head of Electricity Market Department, EMRA

Prof. Dr. Abdurrahman
Satman

Faculty Member, Istanbul Technical University

Moderator | Gizem Gelik Sustainable Finance Manager, Garanti BBVA
. Corporate Banking and Project Finance Senior Vice President, Tiirkiye Kalkinma ve Yatirm
Speakers Zatiye Tas Kogak Bankasi A.S.
Dilek Tung Project Finance Manager, T. is Bankasi A.S.

Prof. Dr. Henrik Lund Department of Planning, Aalborg University | 100% Renewable Smart Energy Systems

Moderator | Prof. Dr. Tanay Sidki Uyar I(:;ar\]camtim?nsbgtpéz;gg%rx:/?r ;trssident SUHESL
Keynote | prot.Dr. PeterDroege | ot oL hesoviton fghfor Climato Stabity
Professor Eliana Cangelli | Chair, EUROSOLAR lItaly Eurosolar Italy Activities and Vision
Dr. Josep Puig i Boix Chair, EUROSOLAR Catalonia and Spain
LD Dr. Carol Olson Eﬁlénggw.:mﬁ:ﬂg anr:asurer, Snapshot of the Dutch Energy Transition
Dr. Axel Berg Chair, EUROSOLAR Germany

LL
(&)
<
L
o
LL
LL
<
o
(&
S
o
o
L
<
L
L
—d
<
=
L
-
L
(a <
X
Q
Q
—t
—
<
pr
=
-
<
pr
o
LL
-
=
=
—




n
=
<
o
L
LL
=
=)
4
ﬁ
o
L
4
L
o
—
(a0
L
P4
L
—
4
L
S
o
(=)
NG
o~
(V)
<
o
<
o
<
-
(2]
=
—d
=
—
—

Moderatir

Prof. Dr. Tanay Sidki Uyar

21 Mayis 2021 Cuma

Kurucu tiye, EUROSOLAR Tiirkiye

Konusmacilar

Konusmaci

Erol Demirer

Kurucu iiye, EUROSOLAR Tiirkiye

Haluk Sayar

Kurucu tiye, EUROSOLAR Tiirkiye

Prof. Dr. Eralp 0zil

Kurucu iiye, EUROSOLAR Tiirkiye

Dr. Baha Kuban

Kurucu tiye, EUROSOLAR Tiirkiye

Nereden nereye? Sarigerme’den
IRENEC2021’e, Herman Scheer’in
EUROSOLAR’indan Yesil Mutabakat’a

Yalgin Algon

Kurucu iiye, EUROSOLAR Tiirkiye

Ahmet Uzunkaya

Christian Rakos

Kurucu iiye, EUROSOLAR Tiirkiye

Bagkan, Diinya Biyoenerji Birligi (WBA)

Enerji Gegisinde Biyoenerjinin Rolli

M Ece Ozdemiroglu Kurucu Yénetici, EFTEC ingiltere lyi Enerji igin Iyi Ekonomi

Moderator

Moderator | Sedat Akar Genel Mudiir, Topkapi Endiistri
Yiksel Yalgin Genel Miidir, istanbul Enerji
Ersin Aydin Ener!! Yénetimi ve Proje Midird, Istanbul
nerji
Konusmacilar ielivial s ;
Aydin Sen Satig Miidiirii, Topkapi Endistri Turkiye'de Gopgazi ve Innio Jenbacher

Gaz Motoru Uygulamalari

Hakan Tunga Kalkan

Prof. Dr. Tanay Sidki Uyar

Boliim Yoneticisi, Topkapi Endiistri

Bagkan Yardimcisi, Diinya Riizgar Enerijisi Birligi

MyPlant ile Koruyucu & Planh Bakim
Hizmetlerinin Akilli Y6netimi

Konusmacilar

Konusmaci

Hakan Aras

Mali isler Genel Miidiir Yardimcisi, Borusan
EnBW

Ezgi Deniz Katmer

Kidemli Yenilenebilir is Gelistirme Ve
Operasyonel Mikemmellik Miidiird, EnerjiSA
Uretim

Yatirimei Goziinden YEKA Yatirimlari

Ugur Isik

Genel Miidiir, RES Anatolia

Levent ishak

Prof. Dr. Sener Oktik

Vestas Tiirkiye, Servis Direktori

Kidemli Ogretim Uyesi, Kadir Has Universitesi
Onursal Baskani, Giines Enerjisi Sanayicileri ve
Endustrisi Dernegi )

Sisecam Yonetim Kurulu Uyesi

Bagkan, EUROSOLAR Tiirkiye

Tiirbin imalateisi Goziiyle YEKA

Fotovoltaik Modiil Geri Doniisimi Quo
Vadis?

LRUEI | Pk (P15 1T ST L By Ogretim Uyesi, Beykent Universitesi
Tema . o I Tiirkiye% 100 Yenilenebilir Enerjiye Hazir
Konusmacisi Prof. Dr. Eralp Ozil CEO, Zeta Bilgi Teknolojileri mi?

Konusmacilar

Hasan Basri Getinkaya

Glig Sistemleri Analizi Uzmani, Siemens

Olumsuz etkileri olmadan sisteme
yenilenebilir enerjiyi nasil ekleyebiliriz?
%100 yenilenebilir enerji yapis igin enerji
depolamanin énemi nedir?

Giiray Erol

Genel Mudir, Artibir Enerji

Yiiksel Gagri Giirses

Kurucu, Zena Enerji

Gnes Enerjisi Santrallerinde Proje
Geligtirme, Kurulum ve Isletmesinde
Verimlilik Islemleri

Dr. Aysam Akses

Kalite Test ve Sertifikasyon Miidiirii, Entes

Yenilenebilir Enerji Sistemlerinde Akill
Izleme ve Verimlilik

Ece Ozdemiroglu Founding Director, EFTEC England Good Economics For Good Energy

21 Ma‘ 2021 Fridai
Moderator | Prof. Dr. Tanay Sidki Uyar | Founding Member, EUROSOLAR Turkey
Erol Demirer Founding Member, EUROSOLAR Turkey
Haluk Sayar Founding Member, EUROSOLAR Turkey
Prof. Dr. Eralp 0zil Founding Member, EUROSOLAR Turkey
Speakers From where to where? From Sarigerme
Dr. Baha Kuban Founding Member, EUROSOLAR Turkey to IRENEC2021, From Herman Scheer’s
EUROSOLAR to Green Deal
Yalgin Algon Founding Member, EUROSOLAR Turkey
Ahmet Uzunkaya Founding Member, EUROSOLAR Turkey
. President, World Bioenergy Association The Role of Bioenergy in The Energy
Speaker Christian Rakos (WBA) Transition
Moderator | Sedat Akar General Manager, Topkap! Endustri
Yiiksel Yalgin General Manager, Istanbul Energy
. Energy Management and Project Manager,
B AT Istanbul Enerji
Speakers Landfill Gas in Turkey & Innio Jenbacher Gas
Aydin Sen Sales Manager, Topkap! Industry Engine Applications
Smart Management of Preventative &
Hakan Tunga Kalkan Department Manager, Topkapi Industry Planned Maintenance Services with MyPlant

Speaker

Moderator | Prof. Dr. Tanay Sidki Uyar | Vice President, World Wind Energy Association
Finance and Financial Control Assistant
S s General Manager, Borusan EnBW
. . Senior Business Development & Operational | RERA Investments from the Perspective of
Speakers Ezgi Deniz Katmer Excellence Manager, EnerjiSA Production the Investor

Ugur Isik

RES Anatolia, General Manager

Levent ishak

Prof. Dr. Sener Oktik

Service Director, Vestas Tiirkiye

Senior Faculty Member, Kadir Has University
Honorary President, Solar Energy
Industrialists and Industry Association
Sisecam Board Member

RERA Through the Eyes of a Turbine
Manufacturer

Photovoltaic Module Recycling Quo Vadis?

President, Renewable Energy Association (EUROSOLAR Turkey)

Moderator | Prof. Dr. Tanay Sidki Uyar Faculty Member, Beykent University
. 0
Keynote Prof. Dr. Eralp Ozil CEO, ZETA Information Technologies E}Z?;Iﬁy i (UL el
How can we add renewable energy to the
D . e system without negative effects?
Hasan Basri Getinkaya Power Systems Analysis Specialist, Siemens What is the importance of energy storage for
the %100 renewable energy structure?
Giiray Erol General Manager, Artibir Energy
Speakers

Yiiksel Gagri Giirses

Founder, Zena Energy

Efficiency Processes in Project
Development, Installation and Operation in
Solar Power Plants

Dr. Aysam Akses

Quality Testing and Certification Manager,
Entes

Intelligent Monitoring and Efficiency in
Renewable Energy Systems
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22 Mayis 2021 Cumartesi 22 Mai 2021 Saturdai

Moderatir Prof. Dr. Tanay Sidki Uyar | Ogretim Uyesi, Beykent Universitesi Moderator | Prof. Dr. Tanay Sidki Uyar | Faculty Member, Beykent University

iklim Degisikligi Ve Temiz Enerji Sube izminide iklim Degisikligi ile Miicadele Directorate of Climate Change and Clean Plans Prepared within the Scope of
Dr. Gaglar Tiikel Midarligo Kapsaminda Hazirlanan Planlar ve Dr. Gaglar Tiikel Energy Combating Climate Change in Izmir and
Izmir Biiyliksehir Belediyesi Sera Gazi Azaltim Galigmalari Izmir Metropolitan Municipality Mitigation Actions
Konusmacilar Miidiir, iBB Eneriji Yonetimi ve Aydinlatma Speakers Manager, IMM Directorate of Energy

Adnan Biyiklioglu Miidiirliigi Adnan Biyiklioglu Management and Lighting

Kamuda Enerji Donitigsiimii ve Enerji
Performans Sézlesmeleri

Energy Conversion and Energy Performance

Arif Kiinar Chairman of the Board, Venesco Contracts in the Public Sector

Arif Kiinar Yénetim Kurulu Baskani, Venesco

Siri Sebekeleri - Dagitiimis yenilenebilir
enerji dretimi igin dagitilmig elektrik Speaker
sebekesi kontrolii

Swarm Grids — Distributed power grid
control for distributed renewable power
generation

Prof. Dr. Eberhard Bagkan, Giines Enerjisini Tesvik Etme Birligi,
Waffenschmidt Almanya

Prof. Dr. Eberhard Chairman, Solar Energy Promotion

L] Waffenschmidt Association Germany (SFV), Germany

I
) (&
LIJ Ontario Universitesi, Teknoloji Enstitiisii, . e . University of Ontario, Institute of . L u'l
| | Konusmaci | Prof. Dr. ibrahim Dinger Uygulamal Bilim ve Miihendislik Fakiiltesi, gﬁnﬂ?g‘ib'“r FEf e Lo VeI Speaker Prof. Dr. ibrahim Dinger Technology, College of Applied Science and gf{ml?c';?g;smns T BEmIRElE L u—
Z Kanada v Engineering, Canada Z
g Moderatior | Erhan Gakar Bagkan Yardimcisi, EUROSOLAR Tiirkiye Moderator | Erhan Gakar Vice President, EUROSOLAR Turkey o
— Dr. Nilgiin Kayadelen Endiistri Miihendisi Elé%k;¥|ig(li?rﬁrlrj12e;gs?r ] Dr. Nilgiin Kayadelen Industrial Engineer Assessment of Turkey’s Wind Energy >-
m Ugur Yiicel Doktora Ogrencisi, Kocaeli Universitesi Ruizgar Enerjisi ve Hidro Depolama Sistem Ugur Yiicel PhD Student, Kocaeli University i quer and Hydro Storage System <D
LI.I Konusmacilar TR Speakers ’ Integration m
Yiiksek Lisans Ogrencisi, Yildiz Teknik 40 Yillik Riizgar ve Dalga ) N The Analysis of 40-Year Wind and Wave
Z Hazal Isin Oniversitesi Karakteristiklerinin Analizi Hazal Isin Master Student, Yildiz Technical University | o = & e o LLl
Yiksek Lisans Ogrencisi, Yildiz Teknik Marmara Denizi Dalga Enerjisi ) o Determination of the Wave Energy Potential Z
L M. Emre Ulusan N Potansiyelinin Belirlenmesi M. Emre Ulusan Master Student, Yildiz Technical University | /o e Ll
— LLl
m Konusmaci | Dr. Baha Kuban Yiriitiici Ortak, Demir Enerji Q\elrrllé[rfe?:r:(emse' L] Speaker Dr. Baha Kuban Executive Partner, Demir Enerji Urban Energy Autonomy Trials In Europe m
Z Moderatdr | Prof. Dr. Tanay Sidki Uyar | Baskan Yardimcisi, WBA, Baskan Yardimcisi, WWEA Moderator | Prof. Dr. Tanay Sidki Uyar | Vice President, WBA; Vice President, WWEA ;
I.l.l Stefan Gsanger Genel Sekreter, WWEA Kiresel Riizgar Enerjisi Geligimi Stefan Gsanger Secretary General, WWEA Global Wind Energy Development LIJ
—I Bharadwaj Kummamuru | Yonetici Direktor, WBA Biyoenerji Gelisiminin Kiiresel Durumu Bharadwaj Kummamuru Executive Director, WBA Global Status of Bioenergy Development Z
— Konusmacilar Speakers - ) ) ) ) Ll
Z Timo Karl Topluluk Enerjisi Sorumlusu, WWEA Topluluk Enerjisinde Kadinin Rolii Timo Karl Community Power Officer, WWEA Role of Women in Community Energy
m Dr. Kelvin K. Hong Bagkan, Great Resources New Energy Tarimsal Atiklardan Enerjiye Dr. Kelvin K. Hong Chairman, Great Resources New Energy Agricultural Residues to Energy m
(=}
(e ] Konusmaci | Prof. Dr. Hasan Heperkan FD:ll((Slrtlé;?tanbul Aydin Universitesi Miihendislik Speaker | Prof. Dr. Hasan Heperkan Erelesinn,els:ﬁ]rgbul Aydin University Faculty of o
=) o
F
(=]
o~ : _ -l
— Moderatdr | Ahmet Kaliber Yénetim Kurulu Uyesi, EUROSOLAR Tiirkiye Moderator | Ahmet Kaliber Board Member, EUROSOLAR Turkey <
m " ; R, Tirkiye'de Enerji Direncliligi: Bir Bakis 7 f g - Energy Resilience in Turkey: A perspective
E Mustafa Yiiksel Ginar Iskenderun Teknik Universitesi, Tirkiye Acisi ve Uygulama Mustafa Yiksel Ginar Iskenderun Technical University, Turkey and Application Z
m Yiiksek Lisans Odrencisi. istanbul Bilgi Istanbul’'un Potansiyel Yenilenebilir Enerji Potential Renewable Energy Resources of o
Natasha Qurban Ali Ul;i\?er it SE: s grencisi, Istanbul Biig Kaynaklari ve Mikro Sebeke Sisteminin Natasha Qurban Ali Master Student, Istanbul Bilgi University Istanbul And Installation of a Micro-Grid —
< ersites Kurulmast System |
Konusmacilar i il Hidroien Uretimini Speakers
ﬂﬂ 3 ) ) ) ﬁﬁ“:ﬁ:ﬂi: : ?Ilil t;griolﬁg ﬁ:ﬁ;mmm P ) Evaluation of Improvement Studies of <
< Gizem Unal Yiiksek Lisans Ogrencisi, Gazi Universitesi Gallgmalann|n§De§e};Ie|$dirilmesi ) Gizem Unal Master Student, Gazi University the Use of Green Hydrogen Production in z
I Ekonomik Bir Perspekif Industry - An Economic Perspective m
(§p) Moaz Bilto Makine Miihendisligi Ogrencisi, Beykent Yenilenebilir Enerjinin $am Sehri Ulagim MoazBilto Mechanical Engineering Student, Beykent Renewable Energy Impact on Damascus ity Ll
: Universitesi Sektoriine Etkisi University Transportation Sector I
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Dog. Dr. Egemen

Moderatir SULUKAN

23 Mayis 2021 Pazar

Ogretim Uyesi, Makine Miihendisligi Bélimi, MSU Deniz Harp Okulu

Utku Koker

Doktora Ogrencisi, Endiistri Mithendisligi
Boliimi, Stileyman Demirel Universitesi

Sehir dlgeginde bdlgesel optimizasyon-
Afyonkarahisar érnegi

Konusmacilar Alperen Sari

Doktora (")ﬁrencisi,__l\llakine Miihendisligi
Bolumi, Marmara Universitesi

Yesil Mutakabat Gergevesinde Bir Geminin
Enerji ve Gevre Analizi

Emre Leblebicioglu

Yiiksek Lisans @quncisi, Makine Miihendisligi
Boliimii, Marmara Universitesi

Tiirkiye’nin Karbon N6tr Senaryosu ile
Enerji Sistem Simiilasyonu

Moderatior | Anil Tiirkiinoglu

Moderator Dogancan Besikgi EUROSOLAR Tiirkiye
Alesra Nl Makine Miihendisligi Ogrencisi, Beykent Answer-Time Programi izmir Yenilenebilir
v Universitesi Enerji Modellemesi
Makine Miihendisligi Ogrencisi, Beykent Answer-Time Programi Bursa Yenilenebilir
AR B Universitesi Enerji Modellemesi
) . Lo . Energy Plus ve Open Studio Yazilimi
Simay Erdem M;tg‘;mz?endw“g' Ui oot Kullanilarak Pasif Binalarin Tasarimi ve
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Abuja Enerji sisteminin Yenilenebilir Enerji
Sistemine Gegisi

Alper Saydam

Makine Yiiksek Miihendisi, IRENEC Bilim Komitesi Uyesi

23 Mai 2021 Sundai

Assoc.Prof.Dr. Egemen . . . .
Moderator Sulukan Faculty Member, Mechanical Engineering Department, NDU Turkish Naval Academy

Utku Koker PhD Candidate, Industrial Engineering A Regional Urban Optimization for

Department, Siileyman Demirel University Afyonkarahisar, Turkey
PhD Student, Mechanical Engineering An On-board Energy and Environmental
SIELE eI B2 Department, Marmara University Analysis within the Framework of Green Deal
L MSc. Student, Mechanical Engineering An Energy System Simulation of Turkey with

2t LeblngaL Department, Marmara University Carbon-Neutral Scenario
Moderator | Dogancan Besikgi EUROSOLAR Turkey

Alevna Yildiz Mechanical Engineering Student, Beykent Renewable Energy Modelling in Izmir By

y University Using Answer-Time Programme
Merve Tobcu Mechanical Engineering Student, Beykent Renewable Energy Modelling in Bursa
pe University Answer-Time Programme
) Lo Design and Analysis of Passive Buildings
Simay Erdem Me'chan'lcal Enginsering Student, Beykent Using the Software Energy Plus and Open
niversity :
Studio

Speakers . Photovoltaic Energy Forecasting via

Ozge Baltaci Doctoral Student, Dokuz Eylul University Artificial Neural Networks and Support

Vector Machine Approaches

Mert Golakoglu

Doctoral Student, Istanbul Technical
University - Institute Of Energy

Energy, Exergy and Environmental Analysis
and Multi-objective Optimization of a Solar
Renewable Energy Multi-generation System
Considering The Summer Daytime Climatic
Conditions of Mediterranean Region in
Turkey

Moderator | Anil Tiirkiinoglu Secretary General, EUROSOLAR Turkey
Biigra Yilgin Master Student, University of Kocaeli #]sihfrmzz}:g;ithﬁgmg e ¢4 el e
Levent Akbulut Mechanical Engineer, Capital University Isn(;llzit/iﬂfg%gt?rThe PETIOITELES 01 [
Design gf the Off-Grid PV E.Iectri_city. .
uran Sunusi Underradate Student e, CHDIUS | e onerating Acies ofGady
Speakers Community, Sumaila Local Government,

Kano State, Nigeria

Rania Hammemi

Doctoral student, “Energy and Environmental
Research Laboratory,” National Engineering
School of Tunis

Exergoeconomic Analysis And Multi
Objective Optimization Of A Solar Combined
System (ORC - Ejector Refrigeration
System)

Fehintijesu Babalola
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ABSTRACTS

/" Assessment of Turkey’s Wind Energy N
A. Nilgiin Kayadelen, Z. Figen Antmen

Technological developments and industrialization as
well as the rate at which the world population grows
increase the demand for energy. Energy is the main input
for production and is an essential element for increasing
the welfare of societies. It is used in almost every field

in daily life. Energy sources are divided into renewable
and non-renewable sources depending on their use.
While fossil resources and nuclear energy constitute
non-renewable energy sources, solar energy, wind
energy, hydroelectric energy and geothermal energy
are renewable resources. Determining the presence of
energy resources available in the world and in Turkey is
key for a greater use of renewable energy sources and
the planned utilization of energy resources. There have
been two major, energy-related developments in Turkey
recently. Right after the discovery of 320 billion cubic
meters of natural gas reserves in the Black Sea, the
all-time electric power generation record was broken on
September 3, 2020. Turkey gradually depends more on
its own energy resources. This study adopts a statistical
approach to assess the wind energy potential for

Turkey based on the wind data for 2012-2016 by General
Directorate of State Meteorological Services of Turkey.
To that end, Mixture Weibull Distribution was used to
estimate the average wind power density, which is an
important parameter in the assessment of wind energy
potential. The study offers a projection for Turkey’s wind

energy potential.
\Z /

/" The Analysis of 40-Year Wind and
Wave Characteristics

Hazal Isin, H. Anil Ari Giiner, Yal¢in Yiiksel

The energy potential of renewable energy sources like
sea and ocean can be calculated directional and regional
with wind and wave characteristics. Long-term wind

and wave parameters can be examined for suitable
coordinates of energy production. Besides, variations in
long-term wind and wave parameters can determine the
effects of climate change over the years. In this study, the
wave climate over the Sea of Marmara was investigated
by providing extensive datasets covering the last 40
years (1979-2018). Wave simulations were generated
from the MIKE 21 Spectral Wave (SW) model forced with
European Centre for Medium-Range Weather Forecasts
([ECMWF) ERA-Interim wind datasets. The MIKE 21 SW
model was calibrated and validated with directional buoy
measurements at Silivri offshore location. Based on

the ultimate model, dominant wind and wave directions
were determined at various locations along the Sea of
Marmara. In addition, the temporal variations of wind and
wave characteristics were investigated according to the
monthly and annual basis. The trends of 40-year average
changes in wind speed (Ws] and significant wave height
(Hs) were examined. The potential effect of the long-term
variability on Ws and Hs was discussed in the context of

Kclimate change. J

" Wind Energy and Hydro Storage N
System Integration

Ugur Yiicel, Samet Tiikel, Soner $Sahin

The installed wind power capacity worldwide is
increasing by approximately 30% per year. Due to

the stochastic nature of wind, the electrical energy
generated by wind turbines is highly irregular. This
irregularity of wind energy negatively affects both the
energy quality and the planning of the power systems.
The uncertain nature of wind power plants in power
generation can be regulated by using fast and efficient
distributable sources such as natural gas turbines or
hydro generators. However, using dispersible resources
in a short time to correct the variability of wind power
can increase the cost of large-scale wind energy
integration. To fix this, the incorporation of a large-scale
hydro energy storage system in wind farm production
can be used to increase the predictability of wind power,
reduce the need for tracking loads, and regulate hydro or
fossil fuel reserve generation. Energy Storage Systems
(ESS) control the wind power plant output and allow
greater penetration of wind power into the system.
Pumped Hydroelectric Energy Storage (PHES) systems
stand out as the most used EES technology today. With
more effective control and coordination of energy storage
systems, predictability of wind farm outputs can be
increased and integration costs associated with reserve
requirements can be reduced.energy potential. j

/"~ Determination of the Wave Energy N
Potential of Marmara Sea

M. Emre Ulusan, H. Anil Ari Giiner, Yal¢in Yiiksel

This study aims to determine the wave energy potential of
Marmara Sea. For this purpose, wave parameters were
simulated by using the 3rd generation Spectral Wave
Model (MIKE 21 SW] of Danish Hydraulic Institute. The
model was run by using ERA-Interim wind data from the
European Center for Medium-Range Weather Forecasts
(ECMWF) between the years of 1979 and 2018. Calculated
wave parameters were compared against wave
measurements obtained from the buoy located at Silivri,
Istanbul between the years of 2013 and 2018. Processes
of sensitivity analysis, calibration and verification of wave
characteristics were performed by using calibration
parameters in MIKE 21 SW and statistical error
parameters. The wave energy potential was analyzed in
terms of the spatial and temporal variations. In 40-year
average spatial distribution, the highest mean wave
power value reaches up to 0.40 kW/m in the offshore.

In addition, in the nearshore areas, the highest mean
wave power value reaches up to 0.28 kW/m in the west
coast, 0.30 kW/m in the north-north-west coast and

0.34 kW/m in the south coast. This study is important in
terms of the long-term study for a period of 40 years and
wave modeling analysis in a semi-enclosed sea like the
Marmara Sea. The data concerning the wave power and
wave energy obtained as a result of the study provides
detailed information about the wave energy potential of
Marmara Sea.

\ /)

ABSTRACTS

. Energy Resilience in Turkey: D
A perspective and Application

MUSTAFA YUKSEL CINAR AND SUHA ORGUN
MERT

Although resilience as a concept, it contains a deeper
meaning in essence. It is used in many disciplines and
many dimensions of resilience are discussed. In this
study, Turkey's Energy resilience will be revealed in
terms of renewable energy sources and a new and novel
indicator is proposed that is Energy Resilience Index
(ERI). The ratio of sustaining the energy need of the urban
areas -cities of Turkey are in the case in this study- from
renewables (solar, wind, bio energies are considered
in this study. Thus, if renewable resources vary due to
seasonal, daily, global warming, etc. effects, to what
extent our energy production dynamics will be affected,
and survival opportunities will be revealed in the face of
these changes is also revealed. The urge for sprawl in
population and industry is seen from the results of the
study with having 64% of the cities in Turkey has Energy
Resilience of 1 to 3 whereas only 3.7% of the cities as
level 7 of ERI. Based on the current share of renewable
energy variables as results of the integration challenges
faced in Turkey the level of renewable dependency and
Kresilience factor is at the second level in country-wide. j

- Renewable Energy Impact on N
Damascus City Transportation Sector

Moaz Bilto, Dogancan Besikgi,
Tanay Sidki Uyar3

The city of Damascus ranks first among the Syrian
governorates in terms of population inflation and random
urban expansion, which lead to the air being saturated
with polluting components that are higher than the
standard of the World Health Organization and causes
several health issues.

Several urban activity sections in Damascus
contribute towards carbon emission, such as land use
deforestation, agriculture, transportation, and power
generation.

This paper seeks to provide an accurate calculation

of power production, consumption, and greenhouse
gases (GHG) emissions of the city of Damascus. This will
provide a clear path for future research aiming towards
improving the air quality of the city and enabling a
smooth transition to renewables.

This research aims to analyze the energy situation is
Damascus, and energy efficiency potential; focusing
on the transportation sector and its effect because
it accounts to almost 20% of Emission that the city
produces.

We used the following method Integrated MARKAL-
EFOM System (TIMES] to obtain city power demand over
the next decade, which helped us to gather a detailed
calculation of the city’s residential and industrial Power
usage, supply, and demand.

Result shows that Damascus city is almost completely
dependent on traditional fuel sources to fuel the thermal
and gas power plants that are supplying the city, with
little to zero renewables sources, by looking at the
situation now the best short-term solution is to work on
improving the transportation sector by Integration of fuel
cells, using hydrogen as a fuel source and many other

green solutions.
N /)

a Potential renewable energy N
resources of Istanbul and installation of
a micro-grid system

Salah Masry, Natasha Qurban Ali,
Flisun S. Tut Haklidir

There is a robust correlation between access to
electricity and quality of life. Approximately 1.4 billion
people around the world currently lack access to
electricity. With momentous changes that the energy
sector has been facing within the past decades, micro
grids became a reality. A micro-grid concept expects a
bunch of loads and smaller-scale sources, working as
a solitary controllable system giving both power and
warmth to its neighborhood. Micro grid can be used in
decentralized mode providing full control for the energy
of a specific area or as grid-connected mode to provide
backup to the national grid.

Biytkada is the fourth largest and most populated island
near Istanbul among the other islands and the energy

is being supplied under the sea from the city. Related

to this, it is possible to use micro grid systems on this
island with the aim to apply renewable energy sources

to Biyiikada. Initial studies showed the potential of
renewable sources on the island. Solar, wind, geothermal
and biomass have been proved to have enough potential
to handle the energy requirements.

The study aims to evolve renewable energy, design
a Micro-grid and its control using a conventional
control and machine learning for load forecasting for
future works. Environmentalists are encouraging the
integration of renewable energy due to global warming,
increment in CO2, green and sustainable energy. The
micro-grid, provides one of the best solutions for
powering islands such as Blyiikada and extending the
Kidea for the chain of micro-grids in the future.
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ABSTRACTS

/" Evaluation of improvement studies of N
the use of green hydrogen production in
industry - An economic perspective

Gizem Firat, Ali Osman Firat, Ahmet Taskesen,
Ahmet Emre Sahin

Technological developments are rapidly increasing the
demand for energy.

Using of energy, which is vital from industry to
transportation, consumes non-renewable energy
sources. For this reason, the scientific world has turned
to sustainable energy sources. The goal of decarbonizing
our planet by 2050 has added importance to the
production of green hydrogen. In this study, the
economic effects of the use of green hydrogen in industry
were examined. In the first part of the study, the costs of
the production methods of hydrogen used in the industry
and the costs of green hydrogen production methods
were

compared. In addition, the costs of green hydrogen
production methods were compared among themselves.
These differences have been analyzed. There are some
studies designed to make green hydrogen production
more economical. In the second part, the studies of

cost improvements made in recent years have been
emphasized. These studies include the impact of

plant size on cost and their improvement. Another
improvement study is green hydrogen production
equipment. The power-to-gas system has been
emphasized for improvements. This section continues
with potential improvements in taxation, optimal designs
for the plant. After the studies mentioned in the paper,
green hydrogen costs can be reduced by up to 80% by
2050. As a result of the studies, it was inferenced that the
use of green hydrogen in the industrial sector should be
of a supportable project. j

K

a An On-board Energy and N
Environmental Analysis within the
Framework of Green Deal

Alperen Sari, Egemen Sulukan, Dogus Ozkan,
Tanay Sidki Uyar, Levent Eriskin

After the industrial revolution, advances in science,
industry and technology cause relative abundance and
the development of economies. Trade and transportation
sectors are also developing in line with the development
of economies. However, in order for the prosperity

and abundance brought about by industrialization to

be sustainable, the environment must be protected.
Within the scope of environmental protection, many
international measures are taken that concern every
sector and investments are made to reduce greenhouse
gas emissions, increase energy efficiency and develop
alternative energy generation technologies. Decision
support tools have been used significantly in all sectors
in the last quarter century in order to help decision-
makers and to produce alternatives to changing
situations. Maritime trade and ships, one of the most
important milestones of the transportation industry for
centuries, constitute an important part of the greenhouse
gas emitted worldwide. In this study, it is aimed to reduce
carbon emissions from sea transportation and ships. In
this context, energy analysis of a chemical tanker ship
within the framework of the Reference Energy System
concept has been performed. The calculations made with
the LEAP Decision Support Tool in line with the decisions
taken by the European Union and were analyzed in detail.

\

A Regional Energy Optimization for N
Afyonkarahisar, Turkey

Utku Koker, Halil ibrahim Koruca,
Egemen Sulukan and Tanay Sidki Uyar

In recent years the relationship between the energy
security, society and sustainable development led
to the improvements in energy planning interfaces.
The dissemination of these interfaces finalized with
increasing participation of societies in energy planning
issues over the years. Even though national level analysis
are studied since 1970s, regional level energy analysis
are gaining popularity only in recent years. European
Union (EU) powerfully supports open source programs
with Horizon 2020 initiative especially in energy sector.
“Open Source Energy Modelling System” (0SeM0OSYS)
which is a project under Horizon 2020 is used as the
modelling platform in this paper. This paper describes
an implementation of 0SeMOSYS within Afyonkarahisar
a small city in Internal Aegean Region of Turkey.
Agricultural, industrial, residential, lighting and energy
sectors are studied in a time span of 2016-2031 from
optimization point of view in the study. A “zero electricity
importer Afyonkarahisar” option is evaluated throughout
the paper with a minimum of %40 and %60 renewable
energy constraints. The economic and environmental
outputs of two scenarios are studied comparatively in the
results section. 0SeMOSYS is found to be a powerful tool
for regional energy modelling purposes which enables
Qarious scenario analysis with high accuracy. /

7 An Energy System Simulation of D
Turkey with A Carbon-Neutral Scenario

Emre Leblebicioglu, Egemen Sulukan,
Tanay Sidki Uyar

Decreasing the usage of fossil fuels in electricity
production is a tough challenge for countries. The world
is still depended on fossil fuels to generate electricity.
Increasing the share of renewable energy systems in
electricity production is significant in many aspects such
as lower CO2 emissions, grid flexibility, decentralizing,
etc. Nowadays, many countries shape their energy
policies and strategies to use more renewable and
indigenous resources. Turkey is one of these countries
and has ambitions goals to use more domestic sources
to produce electricity. Turkey generally aims to reduce
the usage of imported energy sources in electricity
generation. Thus this paper investigates the share of a
75% renewable energy system (RES) or carbon-neutral
simulation in electricity production via the EnergyPLAN
model. An energy system analysis was conducted in a
75% renewable scenario in 2053. The main target of this
scenario is to perform a 75% renewable energy system
in electricity production. A reference year is 2018 and
the results of the 75% RES scenario were compared with
a reference scenario. The main focus of this study is to
investigate aspects of carbon emissions, RES share, and
costs between the scenarios for the years 2018 and 2053

\ _/

ABSTRACTS

. Renewable Energy Modelling in N
Bursa Answer-Time Programme

Merve Topcu, Dogancan Besikgi,
Tanay Sidki Uyar

Energy consumption in the world is increasing day by day.
The reason for this is

the increase in population and income, the rapid
industrialization and urbanization process of the country,
as well as industrial and technological developments

in the world. Every point with energy consumption has
energy efficiency potential. The low energy intensity
calculated in a country or sector indicates the high
energy efficiency. In this paper, Firstly the bioenergy
waste potential of the province of Bursa is examined by
detail. In the second step, the data in the ANSWER-TIMES
program in the reference energy system modeling,
where we enter the energy network of the province of
Bursa.

/

/" Photovoltaic Energy Forecasting via N
Artificial Neural Networks and Support
Vector Machine Approaches

0zge Baltaci, Zeki Kiral and Yiiksel Cagri Giirses

In recent decades, many Renewable Energy Systems
particularly photovoltaics (PVs) is becoming important
source for power generation and have been installed
all over the world. However, frequently varying output
of PV because of weather data including irradiation

and temperature, soiling, cloud cover etc. make it an
intermittent and unreliable source when connected

to grid. For this reason, output forecasting plays

an important role in the energy generation and
implementation of solar power systems. Until recently,
conventional and empirical solutions have been applied
in traditional way to predict the solar energy. However,
when the results of these approaches are examined,
insufficient accuracy and other limitations are detected
in the predictions obtained by traditional methods. To
overcome these limitations, to deal with uncertainties
and to handle the shortcomings of these traditional
methods Artificial Intelligence based techniques come
up with their strong and certain effectiveness. Artificial
Neural Network (ANN] and Support Vector Machine
(SVM) approaches are both artificial intelligence
forecasting methods which maximize the accuracy of
results of the real-world applications and gain the upper
hand about execution speed and time. This study aims

to compare the forecasting capabilities of ANN (using
different learning functions for each ANNJ) and SVM
approaches by providing the 2,5 year-historical data from
the solar PV plant located in Simav, Kiitahya as input.
Predictions of the higher accuracy can be achieved by
SVM using PV measures with weather data including
irradiance and temperature. Results showed that the
SVM model performed better than ANN model.

\C

/

- Design and Analysis of Passive 0
Buildings Using the Software Energy
Plus and Open Studio

Simay Erdem, Tanay Sidki Uyar

Being the major energy consumer of electricity and
natural gas, buildings consume more than 70% of
electricity and 30% of natural gas. On the way to passive
buildings and zero energy buildings, investigation and
improvement of energy efficiency of the buildings will
result in significant reductions in energy demands and
C02 emissions; make cost savings and improve thermal
comfort as well. Key steps of a successful green, energy
efficient passive building can be summarized as whole
building design, site design, building envelope design,
lighting and day lighting design and HVAC system design.

Energy Plus software is mainly developed to simulate
the performance of the buildings in the view of the above
listed points. The design of a building or the analysis
of an existing building with the software will show how
efficient the building is or will be, and also helps finding
the best efficient choice of the whole building system.
Thesis focuses on the effect of changes in building
envelope properties. In Turkey, topic of passive buildings
has recently started to be studied. Therefore, this thesis
aims to present efficient technologies providing energy
savings in buildings, to present passive building concept
and alternative energy simulation software.

Simulation was made for the existing building and
the newly designed building.A reduction about 36% is
achieved only with envelope material changes (36%
reduction means 13 points out of 19 in LEED certification
system).

u /
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ABSTRACTS

. Energy, Exergy and Environmental N
Analysis and Multiobjective Optimization
of a Solar Renewable Energy Multi-
Generation System Considering the
Summer Daytime Climatic Conditions of
Mediterranean Region in Turkey

Mert Colakoglu and Ahmet Durmayaz

In this study, a novel concentrated solar thermal
energy driven renewable energy system for multi-
generation products is proposed and analyzed.
Analysis is performed for the summer daytime climatic
conditions of both the selected cities of Antalya, Hatay
and Kahramanmaras and Mediterranean region

in Turkey. A heliostat field and solar tower-based
intercooling-regenerative open Brayton cycle is used
as the primary power cycle. Two organic Rankine cycles
are coupled to utilize the waste heat of the intercooling
and the exhaust of the topping cycle. To produce multi-
generation products

of power, cooling, green hydrogen, fresh water,
industrial process heating and domestic hot water, the
proposed plant is incorporated with an electrolyzer, a
multi-effect desalination system, an absorption chiller
cycle, an industrial process heater and a domestic

hot water chamber. Study is performed with energy,
exergy and environmental analyses to examine the
system performance. A detailed parametric analysis

is carried out to investigate the effects of variation of
some important design parameters on the performance
indicators of energy efficiency, exergy efficiency,
exergetic quality factor (EQF) and emission savings for
the proposed plant considering the climatic conditions
of the selected cities. Multiobjective optimization of the
proposed plant is conducted to determine the optimum
operating conditions of the plant. The proposed

MG system has energy and exergy efficiencies and
exergetic quality factor of 49.37%, 39.63% and 57.12%,
respectively, while it saves 266.1 kg CO2 emissions per
hour. The optimized system operates at the highest
performance in Kahramanmaras among analyzed
cities.

(" Use of Waste Heat Emitted fromA
Fuel Cell in Thermoelectric Modules

Busra, Anil Can Turkmen, Fatma Burcu Keles,
Ismet Tikiz, and Cenk Celik

In this study, the use of thermoelectric modules in
harvesting the heat generated during the operation

of a fuel cell and converting it back into electrical
energy was investigated. The general operating range
of low-temperature fuel cells is 55 °C - 85 °C with a
5°C interval. These temperatures are accepted as the
lower and upper limit and the electricity generation
performance of the thermoelectric module at these
temperatures has been investigated. A small-

scale structure with 11 p-n junctions is used as a
thermoelectric module. It was concluded that as the
temperature of the fuel cell increases, the electrical
power obtained from the thermoelectric module will
increase and this will have a positive effect on the system

efficiency. j

- Design of A Hybrid Solar Collector N
and The Numerical Analysis of Air
Performance

Levent Akbulut, Gzgiir Erol

In this study, modeling and numerical analysis of a
photovoltaic (PVT) flat air solar collector using solar
energy, which is one of the leading renewable energy
sources, has been carried out. Numerical analysis of

air solar collector, photovoltaic (PV) panel, photovoltaic
thermal (PVT) panel and PVT systems with various fins
was done with Ansys program. It has been investigated
to increase the electricity generation efficiency of the
PVT panel by reducing the surface temperature with air
cooling. As a result of this analysis, the most efficient
system among five different systems in terms of both
heat and electrical energy efficiency was determined as
the crow’s feet fin photovoltaic thermal (PVT) system.

In this system, an increase of 7.88% was achieved in the
power value obtained, while an increase of 19.85% was
achieved in the heat efficiency value obtained. The hot
air obtained from the fin structured photovoltaic (PVT)
panels has been used in various fields such as vegetable
and fruit drying. In addition, the electricity obtained from
the photovoltaic cell is provided to operate the system or
to be used outside the system. j

S

ABSTRACTS

/" Design of the Off-Grid PV Electricity
Generation System for Residential
Lighting and Income Generating
Activities of Gediya Community, Sumaila
Local Government, Kano State, Nigeria

Nuraini Sunusi Ma’aji, Tanay Sidki Uyar

This study aims to address the suffering of the Gediya
Community to use available renewable energy sources.
In this paper, off-grid solar PV was designed for

the lighting and commercial activities of the Gediya
Community. This will help to reduce anthropogenic
emissions and accelerate the European Union green
transition and energy access partnership with Africa.

In return, job opportunities, climate mitigation and
adaptation potentials will be influenced positively. In
addition to the existing literature on PV solar systems,
numerous innovation tools were considered and the cost
implication of the project was also provided to bridge

the gap of the current studies in the literature. For this
goal, HOMER software was used to design, simulate and
optimize the proposed mini-grid Standalone PV system
for Gediya community. The results show that a total of
11,115,243 kWh/yr can be produced at total net cost of
$4,813,922.00 and save 1,978,1440kg/yr of carbon dioxide
emissions with the proposed off-grid system. j

- Exergoeconomic Analysis and N
Multi Objective Optimization of a Solar
Combined System (ORC - Ejector
Refrigeration System)

Rania Hammemi, Mouna Elakhdar and
Ezzedine Nehdi

The demand for power consumption has increased
during the past few decades, where fossil fuels
dominated current energy systems. Therefore, finding
novel solutions became a pressing challenge for many
researchers. In fact, using low-grade renewable energy
sources such as geothermal, solar and waste heat in
industrial applications has acquired greater interest.
In this work, solar energy is used in a combined ejector
refrigeration system with an organic Rankine cycle
(ORC) to produce a cooling effect and generate electrical
power. This study presents an energetic, exergetic and
exergoeconomic analysis of the system. The simulation
results of the parabolic trough collector are used in
the system evaluation. This work focuses on the design
optimization and performance assessment of the
system. A genetic algorithm is applied to permit multi-
objective optimization, and optimal values are obtained
for the design parameters. Two objective functions are
considered, exergy efficiency and the total product unit
cost, with the aim of maximizing the exergy efficiency
and minimizing the total product unit cost. The results
demonstrate that the optimal design point should be
selected from the Pareto optimal solution front. The
Qrogramming language used is MATLAB.
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GARANTI BBVA

Nispetiye Mah. Aytar Cad. No:2
Besiktas 34340 Istanbul

T:021231818 18

www.garanti.com.tr

~

6zel bankasi konumunda. Garanti 2010 yilindan bu yana ana
hissedari BBVA ile yaratilan sinerjiyle Tlrkiye ekonomisine deger katiyor. Banka, Haziran
2019 tarihinden itibaren faaliyetlerini “Garanti BBVA" markasiyla strduruyor.

\\’/ ) 1946 yiinda Ankara'da kurulan Garanti Bankasi, 31

Mart 2019 tarihi itibariyla 423 milyar Turk Lirasi’'ni asan

/\\ konsolide aktif buyukligu ile Tdrkiye'nin en blylk ikinci
~

Kurumsal, ticari, KOBI, bireysel, 6zel ve yatirim bankaciligr, 6deme sistemleri dahil olmak
tzere bankacilik sektérinitin tiim is kollarinda faaliyet gosteren Garanti BBVA, Hollanda
ve Romanya’'daki uluslararasi istiraklerinin yani sira bireysel emeklilik ve hayat sigortasi,
finansal kiralama, faktoring, yatirim ve portfoy yénetimi alanlarindaki finansal istirakleri
ile entegre bir finansal hizmetler grubu.

31 Mart 2019 itibariyla yurt icinde 922 sube, Kibris'ta yedi, Malta'da bir olmak tzere yurt
disinda sekiz sube, Disseldorf ve Sangay'da birer temsilcilikten olusan yaygin bir dagitim
agl ve 18,295 calisaniyla 16,7 milyon miusterisinin her tirli finansal ihtiyacina cevap
veriyor. En son teknolojik altyapiya sahip 5,197 ATM, 6dilld Cagri Merkezi, internet, mobil
ve sosyal bankacilik platformlariyla tim kanallarda kesintisiz bir deneyim ve bitinlesik
kanal kolayligi sunuyor.

Tdm paydaslarina deder yaratarak sirdurilebilir biyime saglamak hedefiyle ilerleyen
Garanti BBVA, stratejisini, musterilerine karsi her zaman “seffaf”, “anlasilir” ve “sorumlu”
bir yaklasimla, ihtiyaclarina uygun rin ve hizmetler sunarak musteri deneyimini sirekli
iyilestirmek ilkeleri Uzerine yapilandiriyor. Sahip oldugu yetkin ve dinamik insan kaynagi,
teknoloji alanindaki kesintisiz yatirimlari, kalite ve musteri memnuniyetinden odin
vermeden sundugu inovatif Grtin ve hizmetleri, Garanti BBVA'yi Tirk bankacilik sektorinde
lider bir konuma tasiyor.

Banka'nin vazgecilmez degerlerini destekleyen ileri bir kurumsal yonetisim modeli
uygulayan Garanti BBVA'nin hakim ortagt, hisselerinin %49.85'ine sahip olan Banco Bilbao
Vizcaya Argentaria S.A. [BBVA]'dir. Hisseleri Tirkiye'de, depo sertifikalari ingiltere ve
ABD'de islem goren Garanti BBVA'nin Borsa istanbul’daki halka aciklik fiili dolasim orani
31 Mart 2019 itibariyla %50.07 tur.

Garanti BBVA'nin sirekli gelisen is modelinin arkasinda sorumlu ve sirdurulebilir
kalkinma, misteri deneyimi, calisan mutlulugu, dijitallesme, sermayenin optimum
kullanimi ve verimlilik odakli stratejik oncelikleri yer aliyor. Garanti BBVAnin,
musterilerine sundugu kisisellestirilmis ¢ozimlerin ve zengin Urtin yelpazesinin 323.2
milyar Turk Lirasi degerinde kredi ve gayri nakdi kredi portfoyline ulasmasinda dnemtli
bir payr bulunuyor. Garanti BBVA'nin saglam aktif kalitesinden 6din vermeyerek, sermaye
yaratarak, disiplinli ve strdirtlebilir biyime stratejisi, Garanti BBVA'nin giicli adimlarla
ilerlemesini sagliyor. Finansal ve finansal olmayan risklerin dinya standartlarindaki
entegre yonetimiyle saglanan etkin risk yonetimi ve yeni firsatlari yakalama konusundaki
organizasyonel cevikligi sayesinde Garanti BBVA, tim paydaslariicin sirdirilebilir deger
yaratiyor.

Bunlarin yani sira stratejik ortakliklari, hem Garanti BBVA hem paydaslari tarafindan
oncelikli kabul edilen konulara odaklanan toplumsal programlari ve etki yatirimi odakli
kredikullandirimlariyla Garanti BBVA, ortak dederyaratiyor ve pozitif degisimi destekliyor.

Establishedin 1946, Garanti BBVAis Turkey's second largest private bank with consolidated
assets of nearly TL 385 billion (USD 84.3 billion] as of June 30, 2018.

Garanti BBVA is 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 BBVA 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, Disseldorf and Shanghai. Garanti BBVA offers an omni-
channel convenience with seamless experience across all channels with 5,055 ATMs, an
award winning Garanti BBVA Customer Communication 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 BBVA 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 BBVA to a leading position in the Turkish banking sector.

Implementing an advanced corporate governance model that promotes the Bank's core
values, Garanti BBVA 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 BBVA 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 BBVA 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 BBVA and its stakeholders.

Birlesik Krallik merkezli bir sirket olarak 39 yili askin deneyimiyle RES Group, Diinya
capinda toplam 19GW ve Uzeri proje portfdylyle yenilenebilir enerji piyasasinin onci
firmalarindan biridir. Agirlikli olarak karasalve deniz Usti rizgar enerjisi, glines enerjisive
sifir karbonlu bir gelecege olanak saglayan enerji depolama, iletim ve dagitim alanlarinda
faaliyet gosterir. 7GW'lik yenilenebilir enerji tesisinin operasyonel yonetimini yapan RES,
toplamda 1,6GW'lik yenilenebilir enerji tedarik anlasmasi (PPA) imzalamistir ve her yil 21
milyon ton askin karbondioksitin salinimini onlemektedir.

“Surdirulebilir bir gelecek icin enerji” ilkesiyle yola ¢ikan RES Group, kiresel 6lcekte
genislemesine 2009 yilinda Turkiye'yi de dahil etme karari vermistir. RES Anatolia,
kurulusundan giinimize riizgar ve giines enerjisi sektorlerinde saha belirleme, 6l¢cim
istasyonlari kurulumu, risk ve kisit analizleri, EPDK &nlisans basvurularinin yapilarak
ihalelere katilim, onlisans siresi 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. 39
yildir sadece yenilenebilir enerji projelerinin Ustline yogunlasan RES Group, Tirkiye'de
bulundugu 12 yili askin siire icinde 200MW'in lzerinde riizgar; 40MW'in lzerinde giines
enerji projesi gelistirmis olup, 2017 TEIAS kapasite yarismalarinda kazanilan 245MW'lik
rlizgar enerji projesinin gelistirilmesine devam etmektedir.

RES (Renewable Energy Systems Ltd] is one of the world's leading independent renewable
energy companies. At the forefront of renewable energy development for over 39 years,
RES, headquartered in the United Kingdom, has developed and/or built over 19 GW of
renewable energy capacity worldwide. RES  core activities are onshore wind, offshore wind
and solar, and technologies that will be enablers to a low carbon future - Energy Storage
and Transmission & Distribution. RES operates assets of 7GW, signed 1.6GW corporate
Power Purchase Agreements and offsets over 21 million tonnes of COZ every year.

Accepting “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 it's been founded,
RES Anatolia has notched up success with the teams both on national and abroad that
possesses different experiences including in site identification, measurement station
configuration, risk and constraint analysis, attendance to the bids by performing EPDK
pre-licence applications, and gaining all permits that has to be done during the time of
pre-licencing and going through licence level in every stage of project development. Only
focused on renewable energy projects for 39 years, RES Group has completed developing
218 MW wind, 35 MW solar energy projects, has proceeded with developing 265 MW wind
energy projects that are won in 2017 TEIAS (Turkish Electricity Transmission Corporation]
capacity competitions in 12-year period in Turkey.

power for good

RES TURKEY

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

T: +90 212 240 6161

Www.res-group.com

~
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1985 yilinda kurulan Topkapi Endistri Mallari Ticaret A.S. enerji ve

basincli hava sektdrlerinde faaliyet gdstermektedir. Topkapr Endistri

enerji sistemleri ve basincli hava sistemleri alanlarinda dinya lideri
. k J/ E

NDUSTRI MALLARI TICARET A.s. markalarin temsilciligini yapmaktadir. Yurt genelinde bayileri ve ofisleri

~

TOPKAPI ENDUSTRI MALLARI
TICARET AS

Topkapi Mah. Millet Cad.
No:180-182, 34093
Fatih / ISTANBUL
T:+90(212) 534 04 10
F: +90 (212) 524 58 46

www.topkapigroup.com.tr

~

ile satis, servis, bakim, onarim ve muhendislik ¢cozimleri sunmaktadir.

e Enerji Sistemleri "Jenbacher gaz motorlar” (gaz motorlu kojenerasyon trijenerasyon
santrallerive biyogaz/ ¢op gazi/ dogalgaz uygulamalari)

e Basincli Hava Sistemleri “Kaeser kompresorleri” (vidali kompresérler, seyyar
kompresdrler, hava kurutuculari ve endustriyel gaz teknolojileri)

Cevreye karsi duyarli olmayi ve enerji maliyetlerini en aza dusirmeyi ilke edinmis olan
Topkapi Endistri satis ve servis ekibinin her an hizmetinizde oldugunu belirtmek isteriz.

Merkez ve bolge ofislerimizde yizi askin deneyimli mihendis ve teknisyenden olusan
uzman servis ekiplerimiz, ariza, bakim, onarim hizmetlerinin yani sira tesis edilen
ekipmanlarin yiksek emre amadeligini saglamak amaci ile son kullanicilara egitim ve
servis planlama destekleri de vermektedir.

Topkapi Endlstri Mallari Ticaret A.S, founded in 1985, operates in energy and compressed
air segments. Topkapi Endlstri represents the world’s leading brands in energy systems
and compressed air systems; and offers engineering solutions, sales and after sales
service via its agents and technical service units throughout the country.

e Energy Systems “Jenbacher gas engines” (gas engine cogeneration, trigeneration
plants and biogas/ landfill gas/ natural gas applications)

e Compressed air systems "Kaeser compressors” [screw compressors, portable
compressors, dryers and industrial gas technologies]

Topkapi Endstri provides environmental friendly engineering solutions and minimizes
energy costs.

Experienced specialist team of engineers and technicians in our main office and in our
area offices provide training and service support for the end users as well as maintenance
and repair.

Enerji sektoriniin farkli alanlarinda faaliyet géstermek amaciyla 1993 —
yilinda temeli atilan Zorlu Enerji kiiresel 6lcekte entegre hizmet sunan bir z RLU EN E R| 'I

enerji sirketidir.

Zorlu Enerji sirketleri binyesinde yer alan ve halka acik tek sirketi olan Zorlu Enerji
tarafindanyuritilen elektrik ve buhar tretimiile bunlarin satisi basta olmak tzere elektrik
ticareti, elektrik dagitimi, solar panel satisi ve kurulumu, dogal gaz ticareti ve dagitimi,
santrallerin insasi ve isletim-bakimi, elektrikli arac sarj istasyonlari agi gibi enerji
sektérinin farkli alanlardaki faaliyetleriile bittinlesmis bir hizmet karmasina sahiptir.

HANGI ALANLARDA CALISIYORUZ?

Zorlu Enerji sektorin farkli alanlarinda yirmi bes yillik tecribesiyle faaliyet gosteriyor.
Faaliyet alanlarimizdaki mihendislik, tedarik, insaat, isletme, bakim ve onarim
hizmetlerimizi koklu deneyimimiz ve kurumsal degderlerimizle tamamlayarak sektordeki
oyuncular arasinda fark yaratiyoruz.

Gunes enerjisinden elektrikli araclara, sarj Unitelerinden elektrik santrallerine, proje
gelistirmeden isletmeye kadar her alanda enerji ¢oziimleri sundugumuz calismalarimizi
asagidaki faaliyet alanlarinda sirdiriyoruz:

- Elektrik Uretimi

- Elektrik Dagitimi

- Elektrik Satisive Ticareti

- Dogal Gaz Dagitimi

- Dogal Gaz Ticaret

- Enerji Santralleri Yapimi (Muhendislik, Satin Alma, Yapim - EPC)
- Isletme ve Bakim (0&M)

- Gines Panelleri Ticareti (Solar)

- Akilli Sistemler

- Elektrikli Arac Sarj istasyonlari

Yiksek kapasiteli Uretim glicimz, nitelikliinsan kaynagimiz, dengeli portféyimuz, kaynak
cesitliligimiz ve yenilikci ¢céziimler Uretme yetkinligimizle sahip oldugumuz operasyonel
glicimiizd kiresel enerji donisimunin kalici ve oncl bir parcasi olmak icin kullaniyoruz.

Established in 1993, Zorlu Eneryji is an energy company that aims to operate on different
fields of energy sector providing a global scale integrated service.

Zorlu Eneryji, which is a subsidiary of Zorlu Enerji companies and the only publicly open
company operates on various fields of the sector with an integrated corporate combination
including electricity and steam generation and their retail, electricity sales, electricity
distribution, solar panel sales and installation, natural gas sales and distribution,
construction, management and maintenance of power plants and EV charging stations
network.

ON WHAT FIELDS DO WE OPERATE?

Zorlu Enerji operates on various fields of the sector with its experience of 25 years. In our
fields of operation, we are combining our well established experience with our corporate
values and make a difference among other players of the sector in engineering, supply,
construction, management, maintenance and repair.

We are providing alternative energy solutions on every field from solar energy to
electricity vehicles, electricity power plants to charging units, from project development to
management in fields listed below:

- Electricity Generation

- Electricity Distribution

- Electricity Sales and Trade

- Natural Gas Distribution

- Natural Gas Trade

- Construction Of Power Plants (Engineering, Procurement, Construction - EPC |
- Operation and Maintenance

- Solar Panels Trade

- Smart Systems

- EV Charging Stations

We are utilizing our high capacity production power, qualified human resources, well
balanced portfolio, diversity of sources and capability of creating innovative solutions to be
a perpetual and leading part of the global energy transformation.

——

( .
ZORLU ENERJI

Levent 199,

Biyiikdere Caddesi No: 199
34394 Sisli - Istanbul - Turkey
T:+90 212 456 23 00

F:+90 212 422 00 99

Www.zoren.com.tr
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BORUSAN - EnBW

Meclis-i Mebusan Cad.
No: 35/37 Salipazart,
34427 Beyoglu/Istanbul

T :+90 212 340 27 60
F :+90212 286 39 85

www.borusanenbw.com.tr

~

E Bw Borusan EnBW Enerji, yenilenebilir enerji alaninda Tirkiye'nin
n kaynaklarinin gelistirilmesini desteklemek tizere 2009 yilinda Borusan
Holding ve Almanya'nin onde gelen enerji sirketlerinden EnBW
AG'nin ortakligiyla kuruldu. Tirkiye'nin riizgar enerjisi alaninda lider
yenilenebilir enerji sirketi olma vizyonu ile yola ¢ikan Borusan EnBW
Enerji bu vizyonu gerceklestirmek Uzere yatirimdan isletme asamasina faaliyetlerinin
timunde surdurebilirlik, verimlilik ile dogal ve sosyal cevreye uyumu on planda tutuyor.

Enerji Ortakligi

Uretim portfdyiiniin tamami yenilenebilir enerji kaynaklarina dayali tesislerinden olusan
Borusan EnBW Enerji'nin isletmede toplam 505 MW kurulu glice sahip 11 adet tesisi
bulunmaktadir: Balikesir'de 91,4 MW kurulu giiclinde Bandirma Rizgéar Enerji Santrali
(RES), Tekirdag'da 61,4 MW kurulu glclyle Balabanli RES, Canakkale'de 55,2 MW kurulu
guctyle Koru RES, Mersin'de 55,2 MW kurulu giclinde Mut RES, Bursa'da 55,2 MW
kurulu gicinde Harmanlik RES, izmir'de 33,3 MW kurulu gucinde Fuat RES, Gaziantep'te
65,6 MW kurulu giciinde Kartaldagi RES, Kirklareli'nde 28 MW kurulu glictinde Kiyikdy
RES, Erzurum ispir'de 50,3 MW kurulu gticiinde Yedigol-Aksu Hidroelektrik santrali ve
Mersin'de yer alan toplam 8,8 MW'lik Dayicik ve Pamuklu Glnes Enerji Santralleri.

Borusan EnBW Enerjiyatirimlarive portfoyi ile Turkiye icin deger yaratmaya odaklaniyor
ve elektrik satis ve ticaretinde de Borusan EnBW Enerji Tirkiye elektrik piyasasinda onci
rol Ustleniyor. YUrittigu Ar-Ge ve inovasyon projeleriyle ve verimli tesis isletme odagiyla
yeni nesiller icin yeni nesil enerji sunan Borusan EnBW Enerji, 1,4 TWh'i asan yillik
elektrik Gretimiyle yarim milyon haneyi aydinlatirken yaklasik 800.000 ton karbondioksit
salimini énliyor.

Borusan EnBW Energy was founded in 2009 with the partnership of Borusan Holding
and EnBW AG, one of Germany's leading energy companies, with an aim to support the
development of renewable energy sources in Turkey. Borusan EnBW Energy has set out
a vision to become Turkey's leading renewable energy company in the wind energy field
and to realize this vision, in all its activities from investment to the operational phase
Borusan EnBW Energy puts sustainability, efficiency and harmony with the natural and
social environment to its focus.

Borusan EnBW Energy, whose entire generation portfolio is based on renewable energy
resources, has 11 facilities in operation with a total installed power of 505 MW: Bandirma
Wind Power Plant (WEPP] with aninstalled power of 91,4 MW in Balikesir, Balabanli WEPP
in Tekirdag with installed capacity of 61,4 MW, Koru WEPP with an installed capacity of 55,2
MW in Canakkale, Mut WEPP with an installed power of 55.2 MW in Mersin, Harmanlik
WEPP with 55.2 MW installed power in Bursa,, Fuat WEPP with installed capacity 33,3
MW in Izmir, Kartaldagi WEPP with installed capacity of 65,6 MW in Gaziantep, Kiyikdy
WEPP with 28 MW installed capacity in Kirklareli, Yedigél-Aksu Hydroelectric power plant
with 50,3 MW installed capacity in Erzurum Ispir and Dayicik and Pamuklu Solar Power
Plants with total installed capacity of 8,8, MW in Mersin.

Borusan EnBW Energy concentrates on its investments and portfolio for creating value
for Turkey and assumes a leading role in Turkish electricity market in sales and trading.
Borusan EnBW Energy, which offers new generation energy for new generations with its
R&D and innovation projects and efficient facility operation focus, prevents the emission
of approximately 800.000 tons of CO, while illuminating half a million households with an
annual electricity generation exceeding 1,4 TWh.

Sabanci Holding ve E.ON istiraki olan “Enerjisa Uretim Santralleri A.S.", 12

hidroelektrik dretim, 3 riizgar enerjisi, 2 glines enerjisi, 3 dogal gaz kombine EN ERJ I %URET'M

cevrim ve 1 yerli linyit santralinden olusan yaklasik 3.607 MW kurulu glice

sahip portfoylyle, yasama saygl duyarak daha guzel bir gelecek icin enerji Uretiyor.
20TWh'i asan ticaret hacmi ile tezgdh Usti piyasasl (0TC) ve Vadeli islem ve Opsiyon
Piyasasinin (VIOP) lider piyasa yapici kurumu olarak, dengeli, bilylik ve esnek portfdyti ile
Turkiye'nin en biylk 6zel sektor elektrik treticisidir. Strdirdlebilir, insani ve operasyonel
mikemmelli§i odagina alan siirecleriyle Enerjisa Uretim, Tirkiye'nin arz giivenligine ve
enerji ticaretinin rekabetciligine katki saglamaktadir.

Enerjisa Uretim Santralleri A.S., a subsidiary of Sabanci Holding and E.ON, generates
energy for a better future by respecting life with its portfolio having an installed capacity
of approximately 3,607 MW generated by 12 hydroelectric generation, 3 wind power, 2
solar power, 3 combined natural gas cycle and 1 national lignite power plants. Being a
leading primary dealer in over-the-counter [OTC] market and derivatives exchange
with its trading volume exceeding 20 TWh, Enerjisa Uretim is the largest private sector
power generation company in Turkey with its stable, large and flexible portfolio. With its
sustainable, human- and operational excellency-oriented processes, Enerjisa Uretim
contributes to the security of supply in Turkey and the competition in power trade.

XX
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ENERJISA URETIM
SANTRALLERIA.S.

Barbaros Mah. Cigdem Sk.
Adaoglu My Office Apt. No: 1/16
Atasehir/lstanbul

T: +90 216 512 40 01

www.enerjisauretim.com.tr
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ENTES, 1980°den beri “Enerjinin Oldugu Her Yerde” enerji verimliligi ve enerji kalitesi
konusunda ¢oziimler sunan Avrupa’nin énde gelen teknoloji markasidir. ENTES, Ar-Ge
glcinin bir sonucu olarak 40 yildir benzersiz ¢ozimler gelistirmektedir.

ENTES, tesislerde verimli, ylksek kaliteli ve sirdirilebilir enerji yonetimi deneyimi icin
timlesik Enerji Yonetim Cozimleri sunmaktadir.

Son teknolojiye sahip tesislerinde yazilim ve donanim drtinleri Gretmekte, 110'dan fazla
Ulkeye pazarlamakta ve satis sonrasi hizmetlerini vermektedir.

ENTES tarafindan sunulan c¢ozimler, enerjinin analiz edilmesinden makinelerin
korunmasina ve incelenmesine kadar kapsamli bir streci kapsamaktadir.

Endustriyel tesisler, ticari binalar, enerjiyle ilgili kurum ve tesisler yani enerjinin
kullanildigi her tesis ENTES'in ¢oztimlerinin dncelikli kullanicilari arasindadir.

ENTES donanim drinlerinin glc kalitesi ve enerji, enerji 6lcim, giic faktord dizeltme,
koruma ve kontrol alanlarinda sundugu kalite, CE, KEMA, CSA-US, UL ve GOST-R gibi
kiresel sertifikalarla desteklenmektedir.

UXve Ul tasarim yeteneklerive bu alanlardakiyatirimlar, ENTES'i rakiplerinden tamamen
farkli kilmakta ve bu calismalarin sonuclari uluslararasi ddillerle tescillenmektedir.

Daha fazla bilgiicin, www.entes.com.tr

ENTESisan European leading technology brand that offers solutions on energy efficiency
and energy quality Wherever Energy Is since 1980. ENTES has been developing unique
solutions for 40 years, which is the result of its power in the R&D area.

ENTES offers unified Energy Management Solutions for efficient, high quality and
sustainable energy management experience at facilities.

ENTES produces software and hardware products in the state-of-the-art facilities,
markets them to more than 110 countries, as well as offering after-sales services.

Solutions offered by ENTES cover an extensive process from analyzing the energy to
protecting and inspecting the machinery.

Industrial facilities, commercial buildings, as well as institutions and plants related to
energy, in other words, every facility wherever energy is used, is amongst the primary
users of solutions by ENTES.

The quality offered by ENTES hardware products in the areas of power quality and
energy, energy measurement, power factor correction, protection & control are powered
by global certifications such as CE, KEMA, CSA-US, UL and GOST-R.

The UX and Ul design capabilities and investments in these areas make ENTES
completely different from its competitors. ENTES has registered the results of these
studies with international awards.

For more information, www.entes.eu

ENTES ELEKTRONIK

Dudullu 0SB, 1. Cadde, No:23
34776 Umraniye - Istanbul

Tel:+90 216 313 0110
Fax: +90 216 314 1615

www.entes.com.tr
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JEOTERMAL ENERJI DERNEGI
Bayraktar Plaza Ceyhun Atuf
Kansu Cad. No:114 D Blok Kat:5
Cankaya Ankara

Tel: +90 312 583 78 21

www.jed.com.tr

~

JEOTERMAL Jeotermal Enerji Dernegi ("JED"), llkemizde jeotermal potansiyelin kesfinde
ENERJI__
DERNEGI

rol alan sektor oncusi 10 kurucu Uyenin ayni ¢ati altinda bir araya gelmesi ile

16.07.2020 tarihinde kurulmustur. Dernegimizin kurulus amaci; kamu, 6zel

ve STK olmak Uzere tim sektor paydaslariyla birlikte jeotermal enerjinin tlke

ekonomisine yalniz elektrik Uretimiyle sinirli kalmaksizin genis bir yelpazede
katki saglamasi icin calismak, tim sektor adina kamuoyunda yerli, temiz, yenilenebilir
ve givenilir jeotermal enerji algisini pozitif icerik ve iletisim ile olusturmaktir. Jeotermal
kaynaklarin surdurdlebilir kullanimina dair stratejik planlarin olusturulmasi, mevzuat
streclerinin etkinlestirilmesi, cevresel ve sosyal politikalarin gelistirilmesi ile birlikte
Ulkemizin jeotermal potansiyelinin optimum sekilde yonetilmesi de faaliyet amaclarimiz
arasindadir.

Jeotermal enerji sektoriinde yatirimlariyla kurulu giciln Ggte ikisini olusturan kurumsal
firmalarin Uyeligiile kurulan Dernegimiz, imzalanan “Etik Kurallar Sozlesmesi” ile de etik
ilkelerinive calisma prensiplerini belirlemistir. Uyelerimizin taahhudu ile ¢ciktigimiz yolda
anaprensibimiz, sektorpaydaslariniortak hedefdogrultusunda birarayagetirmek, paydas
iliskilerini gliclendirmek, bilimsel ve akademik ¢alismalari birlikte strdirerek jeotermal
enerjinin kesiften itibaren uretimle birlikte kullanim alanlarinin yayginlastirilmasini
saglamaktir. Dernedimiz tim faaliyetlerini ve calismalarini kurumsal bir dernek anlayisi
aktif olarak yuritmektir.

Dernek Calisma Gruplarimiz;

. Teknoloji ve Yenilikler Calisma Grubu
. iletisim Calisma Grubu

. Mevzuat ve Hukuk Calisma Grubu

. Cevre ve Sosyal Calisma Grubu

Main purpose of this article is to inform you about the establishment of Geothermal Energy
Association which is originally known as Jeotermal Enerji Dernegi (JED) to support the
geothermal development in Turkey. It was established in July 2020 with the contribution
of ten founder members. Our focus is on increasing awareness to geothermal energy
starting with domestic activities and going through international collaborations via NGOs
and other stakeholders.

In addition to abovementioned items, establishment purposes of our association are to
work with all sector stakeholders, including public, private and NGOs, to make geothermal
energy contribute to the national economy in a wide range without being limited to
electricity generation, and to create the perception of domestic, clean, renewable and
reliable geothermal energy with positive content and communication in the public
opinion on behalf of the whole sector. Occuring strategic plans for the sustainable use of
geothermal resources, activating legislative processes, developing environmental and
social policies, and as well as optimally managing the geothermal potential of Turkey are
also among our activity objectives.

As the association, we attach great importance to the utilization of geothermal energy
sources in many areas such as heating, greenhouse cultivation, fish, mining, drying,
coolinganddryice production, as well as the renewable and sustainable use of geothermal
power plants. We continue our work on those subjects. The geothermal resource has
approximately 15 different application areas with its integrated utilization opportunities.
Besides, we will also take an active role in the studies required to explain the geothermal
energy source correctly, to represent efficiently and to extend integrated utilization.

In the light of these information, JED, which was established with the membership of
corporate companies that make up two thirds of the installed power with investments in
the geothermal energy sector, has also determined its ethical and working principles with
the “Code of Ethics Agreement” signed. With the commitment of our members, our main
principles are to bring the stakeholders of the sector together in line with a common goal,
to strengthen stakeholder relations, to continue scientific and academic studies together,
and to expand the utilization of geothermal energy in all areas. Our Association actively
conducts all its activities and works with a corporate association approach.

1975te kurulan Turkiye Kalkinma ve Yatirim Bankasi, yaklasik ¢ yil dnce baslattig
donisim sireciyle kalkinma bankaciliinda Ustlendigi oncd roliind yatirim bankaciligi
faaliyetleri ve Tirkiye Kalkinma Fonu ile giclendirerek Tirkiye'nin sdrdirilebilir
kalkinma hedefleri dogrultusunda faaliyet gostermeye devam etmektedir. 11. Kalkinma
plani cercevesinde Uretime dayali blylimeye destedini strdirerek dncelikli olan enerji,
sanayi, altyapi, turizm, saglik gibi farkli sektorlere cesitli Uriin ve hizmetler ile destek
saglayan Banka, Ulke ekonomisinin gelismesinde stratejik bir oneme sahiptir.

Surdurdlebilir kalkinmanin finansmanina odaklanan Kalkinma Yatirim Bankasinin
kredi portfoylnin %56'sini, yenilenebilir enerji, enerji verimliligi gibi surdirdlebilirlik
temali krediler olusmaktadir. 2020 yilinda hayata gecen GES projelerinin %20'sinin, RES
projelerinin yizde 10'unun finansmanini saglayan Banka, finanse ettigi projelerin vadesi
slresince cevresel ve sosyal risk analizlerini gerceklestirerek strdurdlebilir kalkinmada
énemli bir rol oynamaktadir. Banka, distk karbonlu enerji tretimi projelerine verdigi
destekle aynizamanda, yaklasik 3 milyon ton/yil karbondioksit saliniminin engellenmesini
saglamaktadir.

Yatirim Bankaciligi alaninda, yenilenebilir enerji ve kalkinmada onceliklendirilen
sektorler basta olmak Uzere cesitli sektorlerde dnemli projelere finansal danismanlik,
sermaye piyasalari ve birlesme ve satin alma danismanligi saglamakta; kamu ve 6zel
sektordekiisletmelerin alternatif finansman trinlerine erisiminde aracilik etmektedir.

Birlesmis Milletler Cevre Programi Finans Girisimi'nin (UNEP FI) bankacilik sektorinin
surdurulebilir gelecek faaliyetlerindeki etkisini artirmak Uzere hazirladigi “Sorumlu
Bankacilik Prensipleri’nde kurucu imzaci olarak yer alan Kalkinma Yatirim Bankasi,
diinyanin en 6nemli cevre girisimlerinden biri olan CDP iklim Degisikligi raporlamasindan
A- skoruna sahiptir.

Sirdurdlebilir kalkinmaya sagladigi destegi strekli farkli Griinler ve kaynaklarla artiran
Kalkinma Yatirim Bankasi, 2021 yilinda Turkiye'nin itk distk karbonlu ekonomiye gecis
tahvilinin ihracina aracilik etmistir. Bu yil icinde Japon Uluslararasi Isbirligi Bankasi
(JBIC) ile, yenilenebilir enerji ve enerji verimliligi kapsaminda, 170 milyon ABD dolari
tutarinda “Yesil” temali bir kredi anlasmasi imzalanmistir.

Tirkiye Kalkinma ve Yatirim Bankasi, Turkiye'nin sirdurilebilir kalkinma hedefleri
dogrultusunda ihtiya¢ duyulan her alanda sagladigi finansal ve teknik destek ile llke
ekonomisine katma deder yaratmaya ve kalkinmada dncelikli sektorlere finansman
destegi saglamaya devam edecektir.

Established in 1975, the Development and Investment Bank of Turkey carries out its
activities in line with Turkey's sustainable development goals and continues to strengthen
its leading role in development banking sector through the transformation process
started about three years ago, which led the Bank adding investment banking services to
its portfolio and establishing the Turkey Development Fund. The Bank has a strategic role
in the development of the country’s economy with its various products and services that
are supporting many of the prioritized sectors, such as; energy, industry, infrastructure,
tourism and health, that would allow the realization of a manufacturing based economic
growth that is within the framework of the 11th Development Plan of Turkey.

Weight of the loans granted by the Development and Investment Bank to sustainability-
themed projects, such as renewable energy and energy efficiency, is circa 56% on the
bank's overall loan portfolio which is a significant indicator demonstrating the Bank's
main focus being on financing sustainable development. The Bank, having financed 20%
and 10% of the SPP and WPP projects implemented in Turkey within 2020, respectively,
also plays important role on sustainable development as environmental and social risk
analyses carried out during the financing terms of such projects. Furthermore, the
Bank's activities pave the way to approximately 3 million tons/year less carbon dioxide
emission by supporting low-carbon energy generating projects.

Bank's investment banking divisions provide financial, capital markets, merger and
acquisition advisory services to its public and private sector clients in selective projects
and various sectors, while prioritizing renewable energy and development related ones
with the aim of assisting them in accessing alternative financing solutions.

Development and Investment Bank is among the founding signatories of the “Principles
for Responsible Banking”launched by the United Nations Environment Program Finance
Initiative (UNEP Fl] to enhance the banking sector’s positive impact on a sustainable
future. The Bank has an A-score in CDP Climate Change Program, which is one of the
globally most important and recognized environmental initiatives.

The Bank, continuously increasing its contribution to sustainable development with
its different products and services, acted as the exclusive financial advisor during the
issuance of Turkey's first low-carbon economy transition bond in 2021. The Bank also
signed a “Green" loan agreement for a USD 170 million credit line with the Japan Bank
for International Cooperation [JBIC] within the scope of renewable energy and energy
efficiency within this year.

The Development and Investment Bank of Turkey will continue its activities in line with
Turkey's sustainable development goals and by creating added value to the economy
with its financial and technical support services, and financing prioritized sectors in
sustainable development goals of the country.

KALKINMA

YATIRIM
BANKASI

KALKINMA YATIRIM BANKASI
A.S GENEL MUDURLUK

Saray Mahallesi, Dr. Adnan
Biylkdeniz Cd. No:10 34768
Umraniye/Istanbul/TURKEY
T:+90(0216) 636 87 00

www.kalkinma.com.tr
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VESTAS

Kozyatagl Mahallesi,
Degirmen Sk. No:18, 34742
Kadikay / Istanbul

T:+90(0216) 665 30 00

www.vestas.com

Vestas, strdurilebilir enerji ¢cozimlerinde enerji sektoriiniin global bir ortagidir. Vestas,
diinya capinda rizgar tirbinleri tasarlayip, Uretip, kurulum ve servisini gerceklestirirken,
82 llkede 122 GW'tan fazla kurulu gicl ile dinyada en c¢ok rizgar santrali kurmus
sirkettir.

Endistride 40 yili askin tecribesi ile Vestas, toplamda 122 GW'in Uzerinde kurulum
gerceklestirmistir. Bu emsalsiz basari gecmisi, Vestas'in alanindaki uzmanliginin ve
streklitrinve performansiyilestirmesini destekleyen rakipsiz deneyiminin belkemigidir.

Yiksek rakimdan asiri hava kosullarina kadar her tirli sahada faaliyet gosteren Vestas
turbinleri, diinya genelinde 82 ilkede hizmet vermektedir.

Sirket, Urlnlerini U¢ anatirbin platformu altinda sunmaktadir. EnVentus ™, 4 MW ve 2 MW
isimli bu platformlar, projelerin 6zel kosullarina ve gereksinimlerine uygun ve kapsamli
bir tirbin portfoyl saglamaktadir.

Sektdr lideri akilli veri yonetim kabiliyeti ve servis kapsaminda yer alan 108 GW'den fazla
rizgar tlrbini ile Vestas, elindeki verileri riizgar kaynaklarini en iyi sekilde yorumlayip
en verimli ¢cozimlerini sunmak icin kullanir ve bu sayede atmosferden her yil 100
milyon tondan fazla CO2 temizlenir. Vestas'in 25.000'den fazla calisani, musterileriyle
birlikte parlak bir gelecege glic saglamak icin diinyaya surdurdlebilir enerji cozimleri
getirmektedir.

Vestas, 48.000'den fazla rizgar tirbini ile dinyanin en biyik riizgar tirbini filosunun
bakimini yapmak icin kararli bir sekilde calisan 69 llkede yaklasik 10.000 servis
calisaniyla, dinyanin hizmet altindaki en biylk rizgar tirbini servis organizasyonuna
glvenmektedir.

Vestas, ilkemizde temiz ve sirdirdilebilir enerjinin ilk temelleri atilirken sektorin
oncilerinden biri olarak 1998 yilinda Tirkiye pazarina girmistir. Vestas o zamandan
beri Turkiye'de yaklasik 2 GW'lik riizgar santrali kurmus son 12 yilda her biri Istanbul,
Sivas, Hatay ve Bandirma'da olmak tzere 4 adet bakim ve servis merkezi olusturmustur.
Bandirma Operasyon Merkezi 2018 yilinda hizmete girmis olup, Tlrkiye ve diger komsu
tlkelerde gorevyapan teknisyenlericin hizmet, egitim ve lojistik UssU gorevi gormektedir.

Vestas, diinyada diger bircok gelismenin yaninda sadece 2020 yilinda, 2014 yilindan beri
ortak yurittigu offshore riizgar sirketinin tamamini blinyesine katmis, servis tarafinda
onemli 100 GW esigini asmis, iddiali bir sirdirilebilirlik stratejisi baslatmis ve triin
portfoylnl optimize edip genisletmistir.

Vestas, Turkiye'nin vyenilenebilir enerji hedeflerine ulasmasina vyenilikci, verimli
ve rekabetci rizgar santralleri kurmakla katki saglamakta, ayni zamanda ana
komponentlerin Tirkiye'de uretilmesi ve boylece yerli katma deger yaratilmasi yontnde
de dnemli calismalarda bulunmaktadir. Oyle ki bugln riizgar tirbinlerimizin kanatlari,
celik kuleleri, jeneratorleri, kule baglanti elemanlari yerli tedarikcilerimiz tarafindan
Turkiye'de Uretilebilmektedir. Vestas yerli Gretim icin know-how, stipervizorlik ve egitim
destegini Turkiye'deki tedarikcilerine vermeye devam etmektedir. Yerli rizgar tirbini
aksam Ureticilerimizin basarisi, ihracat kabiliyeti ve bu sayede Tirkiye'de yaratilan ek is
imkanlariyla gurur duymaktayiz.
0000000000000000000000000000000000000 00

Vestas is the energy industry’s global partner on sustainable energy solutions. The
company designs, manufactures, installs, and services wind turbines across the globe,
and with more than 122 GW of wind turbines in 82 countries, Vestas has installed more
wind power than anyone else.

With more than 40 years in the wind industry, Vestas has more experience than anyone
else in making wind work. Together with their customers, Vestas has installed more than
122 GW of wind power capacity. This unmatched track record is the backbone of Vestas’
expertise and unrivalled experience powering continuous product improvement and
performance optimization.

Vestas turbines have been installed in 82 countries around the world, operating on every
kind of site, from high altitude to extreme weather conditions.

The company offers a range of products across three turbine platforms. The EnVentus™,
4 MW and 2 MW platforms provides an extensive portfolio of turbines which are each
suited to specific conditions and requirements of its customers’ wind projects.

Through its industry-leading smart data capabilities and unparalleled more than 108
GW of wind turbines under service, the company uses data to interpret, forecast, and
exploit wind resources and deliver best-in-class wind power solutions, helping to remove
over a hundred million tons of COZ every year from the atmosphere. Together with their
customers, Vestas' more than 25,000 employees are bringing the world sustainable
energy solutions to power a bright future.

Vestas counts on the largest fleet of wind turbines under service in the world, with more
than 48,000 wind turbines under service and around 10,000 dedicated service colleagues
across 69 countries working committedly to maintain and support the biggest wind
turbine fleet in the world.

Vestas entered the Turkish Wind Market in 1998, being amongst the pioneers in the
industry during the first foundations of clean and sustainable energy in the country. Since
then, the company have installed almost 2 GW of wind capacity and have extended its
footprint in the last 12 years to establish 4 service and maintenance centers located in
Istanbul, Sivas, Hatay and Bandirma. The Operation Center in Bandirma was inaugurated
in 2018 and acts as a service, training and logistics hub for the technicians working in
Turkey and in other neighboring countries.

Just in 2020, Vestas acquired the entire stake in its offshore wind business which it has
been jointly running since 2014, crossed the 100 GW milestone in Service, launched an
ambitious sustainability strategy or optimized and expanded its product portfolio, among
many other milestones.

Vestas contributes to achievement of Turkey's renewable energy goals by establishing
innovative, efficient and competitive wind farms, along with a focus of production of main
components in Turkey to create domestic added value. Today, the blades, steel towers,
generators and tower connecting elements of our wind turbines can be produced by our
local suppliers in Turkey. Vestas is continuously providing know-how, supervisory and
educational support to its suppliers in Turkey for the domestic production. We are proud
of the success of our local wind turbine component manufacturers, the export capability
and the additional job opportunities created in Turkey by this way.

2015 yilindan itibaren giines enerjisi sektorinde faaliyet gosteren firmamiz, sahip oldugu
bilgi birikimini, uzman is giiclyle birlestirerek Tirkiye'de giines enerjisi santrali yatirimi
konusunda 100MW'i asan bircok projeyi gerceklestirmistir.

Uluslararasi firmalarin projelerini tamamlayan Zena Enerji, her bir projede farkli bir
deneyim sirecinden gecmis, edindigi profesyonellik ve disiplini calisma prensipleri haline
getirmistir. Bununla birlikte misteri bagliigina verdigi degerle alinan isleri zamaninda
tamamlayarak guiven ve dirustlik ilkelerine sahip ¢cikmis ve ayni ilkelerle yoluna devam
eden bir sirket olmustur.

Turkiye'de glines enerjisi santralleri kurulmasiile ilgili olarak ilk projeleri gerceklestiren
Zena Enerji'nin blnyesinde sektoriin en tecribeli mihendis ve teknikerleri gorev
almaktadir.

Zena Enerji olarak edindigimiz tecriibelere, birlikte calistigimiz uzman is glciine ve
sektordeki saygin bilinirligimize dayanarak tlkemiz ve dinyamiz adina daha yesil bir
gelecek icin calismalarimiza devam etmekteyiz.

Since 2015, our company operating in the solar energy industry, having that knowledge,
exceeding 1T00MW of experts has carried out many projects combining investment in solar
power plant in Turkey with the labor force.

Completing the projects of international companies, Zena Energy has gone through
a different experience process in each project, and has made its professionalism and
discipline its working principles. In addition to this, it has become a company that has
embraced the principles of trust and honesty by completing the works taken with the
value it attaches to customer loyalty and continues on its way with the same principles.

With regard to the establishment of solar power plants in Turkey, which held its first
projects in the energy sector on site Zena's most experienced engineers and technicians
are involved.

As Zena Energy, we continue to work for a greener future on behalf of our country and our
world, based on the experience we have gained, the expert work force we work with and
our respected reputation in the sector.

Firmamiz OZLEM KRISTAL, 35 yildan bu yana kristal 8diil, plaket ve hediyelik esya
alaninda kurumlara ve en prestijli organizasyonlara hizmet vererek kendi sektorinin
onci bir markasi olarak faaliyet gostermektedir.

Kurumsal iletisiminizde, Urln ve proje tanitimlarinizda, toplanti, ziyaret, agirlama
faaliyetlerinizde ihtiyaciniz olan size 0zel tasarimlarimizla en yakin ¢6zim ortaginiz
olarak calismaktayiz.

Teknolojik alt yapimiz ve tretim metodlarindaki uzmanligimiz ile basta kristal olmak
Uzere genis bir Uriin yelpazesi sunmaktayiz.

©000000000000000000000000000000000000000
O0ZLEM KRISTAL specializes in customized crystal and glass recognition awards,

business gifts, premiums and promotional products.

We have gained our reputation as being the leader manufacturer of our field since last 35
years with a continuing commitment to innovative techniques, quality and service.

We provide our customers with innovative products and services that will enhance their
recognition by combining creative design, multiple types of materials and processes
to create personalized awards and gifts for their individual needs in their corporate
communications, product launchs and special events.

The company has large production facility covering multi layer in-house services include
screen printing, laser engraving, etching, full color imprinting and more.

Many types of products are on display in our impressive showroom.
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Fenerbahce Mahallesi Bagdat
Caddesi No:200/6 Kadikay/
Istanbul Turkiye

T:+90 216 606 44 58

WWw.zenaenerji.com
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OZLEM KRISTAL SAN. VE TIC. AS.
Hurriyet Mahallesi Uyum Sokak
No:1, PK 34403 Kagithane-
Istanbul-Turkiye

T:+90 212 224 13 89

www.ozlemkristal.com.tr
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