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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Renewable Energy Technologies / Renewable Energy Technologies

Ders Kodu / Course Code

9105036692014

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Third Cycle / Third Cycle

Ders Akts Kredi / ECTS 8.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu ders kapsaminda yenilenebilir enerji kaynaklari hakkinda temel bilgilerin verilmesinin
yani sira, kullanimlarina yénelik dl¢itleri irdeleme yeteneginin kazandiriimasi
amaclanmaktadir.

Besides basic information on renewable energy sources, ability for research on their
usage and application criteria is aimed to be given throughout this lesson.

igerigi / Content

Bu ders kapsaminda Enerji Sistemlerinde Optimizasyon Yontemleri, Fotovoltaik
Teknolojiler, Elektrik Sebekelerinde Fotovoltaik Sistem Uygulamalari, Fotovoltaik Sistem
Modelleri ve Performans Analizleri, Binalarda Enerji Verimliligi, Biyokiitle Enerijisi
Termokimyasal Donlisiim Teknolojileri, Sivi Biyoyakit Teknolojileri, Biyogaz Sistemlerinin
Projelendirilmesi, Riizgar Enerjisi Uygulamalari, Isi Pompalari ve Jeotermal Giig Santrali
Uygulamalari, Yenilenebilir Enerji Ekonomisi ve Politikalari, Yenilenebilir Eneriji
Kaynaklarinin Cevresel Etkileri, Elektrokimyasal Enerji Depolama Teknikleri konularinda
detayli bilgi verilecektir.

This course covers Optimization Methods in Energy Systems, Photovoltaic
Technologies, Photovoltaic System Applications in Electric Networks, Photovoltaic
System Models and Performance Analysis, Energy Efficiency in Buildings, Biomass
Energy Thermochemical Conversion Technologies, Liquid Biofuel Technologies,
Design of Biogas Systems, Wind Energy Applications, Heat Pumps and Geothermal
Power Plant Applications, Renewable Energy Economics and Policies, Environmental
Effects of Renewable Energy Sources and Electrochemical Energy Storage
Techniques.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

[1]Donald R., 1981. “ Solar Energy”. 516 pages, Printice Hall Inc. London,UK.
[2]Duffie,J.A. and W.A. Beckman, 1991. “Solar Engineering of Thermal Processes”. 2nd
Edition, 919 pages, John Wiley and Sons. Inc., New York,USA.

[3]G.Kogar, A.Eryasar, O.Ersdz, S.Arici, A.Durmus, "Biyogaz Teknolojileri", 2010
[4]Murov, L., Carmichael |., Gordon L. H., 1993. “Handbook of Photochemistry”, Marcel
Dekker, 2nd Edition.

[5]Goswami,D.Y,F. Keith and J.F.Kreider, 1999. “Principles of Solar Engineering”. 2nd
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Edition, 6994 pagesi Taylor and Francs, Philadelphia, USA.

[6]Eicker,U.2003. “Solar Technologies for Buildings”. 323 pages, JohnWiley and Sons. Inc,
West Sussex, England.

[7]1Tiwari,G.N.,2004. “Solar Energy: Fundamentals, Design, Modelling and Applications”.
525 page, Narosa Publishing House, New Delhi, India. 12. Prakash R. S., 2010, M.
Umeno, “New Concepts in Solar Cells “, ASI publications, India.

[8]Krebs C. B., 2008, “Polymer Phtovoltaics”, SPIE Publications, USA.

[9]Christopher Higman and Maaren van der Burgt, "Gasification", 2003, Elsevier Science
[10]Bent Sorensen, Hydrogen and Fuel Cells: Emerging Technologies and Applications,
Academic Press, 2005.

[11]J. Larminie, A. Dicks, Fuel Cell Systems Explained. Wiley, 2003.

[12]F. Barbir, PEM Fuel Cells, Theory and Practice, Elsevier, 2005.

[13]ATES A. M., GETIN Numan S., 2012, “5kWm autonomous wind turbine’s capacity
factor calculation by instantaneous data”, 6th International Ege Energy Symposium &
Exhibition, 1zmir Turkey, pp.955-965, 28-30 June 2012.

[14]CETIN Numan S., CELIK, H., BASARAN, K., 2011, “Riizgar Tiirbinlerinde Kapasite
Faktorii ve Tirbin Sinifi lliskisi” 6th International Advanced Technologies Symposium
(IATS’11), p.131-136, 16-18 May 2011, Elazig.

[15]CETIN Numan S., 2010, “Yeni Kurulacak RES’lerde Nelere Dikkat Etmeliyiz?”, Ekoloji
Teknik, Sayi 10, S.38-46.

[16]CETIN Numan S., ATES A.M., DENIZ E., 2011, “Ege Universitesi Giines Enerjisi
Enstitiisi’nde Kurulu Bulunan 5kW’lik Otonom Riizgar Turbininin Modernizasyonu”, VI.
Yeni ve Yenilenebilir Enerji Kaynaklari Sempozyumu, Bildiri Kitabi, Kayseri, s.587-600, 21-
22 Ekim 2011.

[17]SENKAL A., CETIN Numan S., 2010, “Tiirkiye’de Riizgar Santralleri ve Kapasite
Faktorlerinin Mevsimsel Analizi”, VIII. Ulusal Temiz Enerji Sempozyumu, Bildiriler Kitabi,
s.526-531, 1-5 Aralik 2010, Bursa.

[18]CETIN, Numan S., 2010, “Riizgar Tiirbini Uretim Teknolojileri ve Tiirkiye’de Kurulu
Olan Blyuk Gugli Riizgar Santrallerinin Kapasite Faktorleri”, Uluslar arasi Enerji Tiirk
Zirvesi, 2-4 Eyliil 2010, Izmir, Tirkiye.

[19]GULERSOQY, T., GETIN, Numan S., 2010, “Menemen Bolgesinde Rizgar Trbinleri
icin Rayleigh ve Weibull Dagilimlarinin Kullaniimasi”, Gazi Uni. Teknik Egitim Fakiiltesi,
Politeknik Dergisi, Cilt:13, Say1:3, s. 209-213.

[20]CETIN Numan S., 2008, “Riizgar Enerjisi Gevrim Sistemleri ve Yatinm Firsatlar”,
Kaynak Elektrik Miihendislik Der., Sayi 233, S.162-166, Ekim 2008.

[21]ATAR., GETIN N.S., 2008, “3 kW Otonom Bir Riizgar Tiirbini Kurulumu ve Eneriji
Eldesi”, Gazi Universitesi, Miihendislik-Mimarlik Fakiiltesi Dergisi, ISSN 1304-4915, Cilt
23,No 1, s.41-47.

[22]GETIN N. S., YURDUSEV M. A., ATAR., OZDAMAR A., 2005, “Assessment of Tip
Speed Ratio of Wind Turbine” Math. Comput. Appl. Vol.10, pp.147-154.

[23]DGS (2009). "Planning & Installing Photovoltaic Systems", DGS.

[24]Kuppuswamy Kalyanasundaram “ Dye-sensitized Solar Cells (Fundamental Sciences.
Chemistry)” EPFL Press, Distributed by CRC Press (2010) ) 320 Pages, ISBN-10:
143980866X | ISBN-13: 978-1439808665 0

[25]Michael R. Travino “Dye-Sensitized Solar Cells and Solar Cell Performance” Nova
Science Publishers, Incorporated, (2011) 309 pages, ISBN1612096336, 9781612096339
[26]Christoph Brabec , Ullrich Scherf , Vladimir Dyakonov “Organic Photovoltaics:
Materials, Device Physics, and Manufacturing Technologies” Wiley, 597 pages (2008)
ISBN: 978-3-527-31675-5

[27]Christoph Joseph Brabec , Vladimir Dyakonov , Jiirgen Parisi , Niyazi Serdar Sariciftci
“Organic Photovoltaics: Concepts and Realization (Springer Series in Materials

Science)” (Book 60) Publisher: Springer; 200, ISBN-10: 354000405X,

[28]Cristobal, Ana, Marti Vega, Antonio, Luque Lopez, Antonio “Next Generation of
Photovoltaics” Series in Optical Sciences, Springer , Vol. 165 (2012) 354 p, ISBN 978-3-
642-23368-5

[29]A. Marti , A. Luque "Next Generation Photovoltaics: High Efficiency through Full
Spectrum Utilization (Series in Optics and Optoelectronics)” Publisher: Taylor & Francis
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Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Ceylan Zafer, Prof. Dr. Giinnur Kogar, Prof. Dr. Hayati Olgun, Prof. Dr. Onder
Ozgener, Prof. Dr. Engin Karatepe, Dog. Dr. Koray Uigen, Dog. Dr. Numan Sabit Cetin,
Dog. Dr. Soner Celiktas, Dr. Ogr. Uyesi Ahmet Eryasar, Dr. Ogr. Uyesi Hasan Sarptas, Dr.
Ogr. Uyesi Halide Diker, Dr. Ogr. Uyesi Ozben Kutlu, Dr. Ogr. Uyesi Adem Mutlu

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Yenilenebilir enerji teknolojileri ve uygulama alanlari ile ilgili temel bilgilerin edinimi Obtaining the basic knowledge about renewable energy technologies and their application areas.

5 Yenilenebilir enerji sisteminin, enerji ihtiyacina olan potansiyel katkilarini, sistemin; arti ve eksi The ability to analyse the potential contribution of a renewable energy system to the energy need with
yonleriyle analiz edebilme its positive and negative sides.

3 Basit bir yenilenebilir enerji sistemi ile ilgili tasarim ve hesaplamalar yapabilme The ability to make design and calculation related to a simple renewable energy system.

4 Makale okuma/tartigsma yoluyla, yenilenebilir enerji teknolojileri alanindaki son gelismelerin takip Following the recent developments in renewable energy technologies by reading/debates of scientific
edilebilmesi papers.

5 Yenilenebilir enerji teknolojilerinin, konvansiyonel sistemlere kiyasla gevresel etkileri hakkinda Increment of the awareness about the environmental effects of renewable energy technologies in
farkindaligin artirilmasi comparison to conventional systems.

6 Soru/cevap, tartisma gibi katilimci egitim modeliyle ¢ok disiplinli egitimin deneyimlenmesi Eé(g:ig(:gcmg L2 G e e iy G eIl 10 &) [PETEpEIE7 St 2 €O e EmsiEn Ee elHaEi

7 Bireysel arastirma, raporlama ve sunum yapabilme becerisi The ability to make research, reporting and presentation individually.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Enerji Sistemlerinde Optimizasyon Yéntemleri
Optimization Methods of Energy Systems
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Binalarda Enerji Verimliligi
Energy Efficiency in Buildings
. . Ogretim Yontem ve “ -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Giines Hiicreleri icin Yariiletken Malzemeler ve Aygit Uretim
Teknolojileri
Semiconductor Materials and Device Manufacturing Technologies for
Solar Cells
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
4 Fotovoltaik Teknolojiler
Photovoltaic Technologies
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
5 Fotovoltaik Sistem Tasarimi ve Performans Analizi

Photovoltaic System Design and Performance Analysis
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Elektrik Sebekelerinde Fotovoltaik Sistem Uygulamalari
Power Networks and Photovoltaic System Applications
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Ist Pompalari ve Jeotermal Giig Santrali Uygulamalar
Heat Pumps and Geothermal Power Plant Applications
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ruzgar Enerji Uygulamalar
Wind Energy Applications
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Biyokitle Enerjisi Termokimyasal Enerji Dénlisim Teknolojileri
Biomass Energy Thermochemical Conversion Technologies
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Sivi Biyoyakit Teknolojileri
Liquid Biofuel Technologies
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(rreri/(?l'r;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Biyogaz Sistemlerinin Projelendirilmesi

Projecting of Biogas Systems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yenilenebilir Enerji Ekonomisi ve Politikalari
Renewable Energy Economics and Policies
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Yenilenebilir Enerji Kaynaklarinin Cevresel Etkileri
Environmental Effects of Renewable Energy Resources
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Elektrokimyasal Enerji Depolama Teknikleri
Electrochemical Energy Storage Techniques
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yariyill sonu sinavlari
Final Exam
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Butlinleme Sinavi

Make-up Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Proje Hazirlama / Project Preparation 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Makale Kritik Etme / Criticising Paper 14 3.00 42.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Okuma / Reading 14 4.00 56.00
Problem C6zumu / Problem Solving 2 2.00 4.00
Tartigsma / Discussion 4 1.00 4.00
Soru-Yanit/ Question-Answer 7 1.00 7.00
Final Sinavi / Final Examination 1 3.00 3.00
Alan Gezisi / Field Trip 2 4.00 8.00
Uygulama/Pratik / Practice 14 2.00 28.00
Proje Hazirlama / Project Preparation 1 1.00 1.00
Rapor Hazirlama / Report Preparation 1 30.00 30.00
Toplam / Total: 75 93.00 251.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 251.00/30.00 = 8.37 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 251.00 / 30.00 = 8.37 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilar / Program Ciktilari / Program Outcomes

Learning Outcomes 111|112 (113114 [1.15[1.16

1.1.7

1.Yenilenebilir enerji
teknolojileri ve uygulama
alanlar ile ilgili temel bilgilerin
edinimi / Obtaining the basic
knowledge about renewable
energy technologies and their
application areas.
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2.Yenilenebilir eneriji
sisteminin, enerji ihtiyacina
olan potansiyel katkilarini,
sistemin; arti ve eksi yonleriyle
analiz edebilme / The ability to
analyse the potential
contribution of a renewable
energy system to the energy
need with its positive and
negative sides.

3.Basit bir yenilenebilir ener;ji
sistemi ile ilgili tasanm ve
hesaplamalari yapabilme / The
ability to make design and
calculation related to a simple
renewable energy system.

4.Makale okuma/tartisma
yoluyla, yenilenebilir ener;ji
teknolojileri alanindaki son
gelismelerin takip edilebilmesi /
Following the recent
developments in renewable
energy technologies by
reading/debates of scientific
papers.

5.Yenilenebilir ener;ji
teknolojilerinin, konvansiyonel
sistemlere kiyasla gevresel
etkileri hakkinda farkindaligin
artinimasi / Increment of the
awareness about the
environmental effects of
renewable energy technologies
in comparison to conventional
systems.

6.Soru/cevap, tartisma gibi
katiimci egitim modeliyle ¢ok
disiplinli egitimin
deneyimlenmesi / Experiencing
the multidisciplinary education
in a participatory model by
question/answer and debate
sessions.

7.Bireysel arastirma, raporlama
ve sunum yapabilme becerisi /
The ability to make research,
reporting and presentation
individually.
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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