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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Fundamentals of Renewable Energy / Fundamentals of Renewable Energy

Ders Kodu / Course Code

9105035022020

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
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

Gilinimiizde 6nemi gittikge artan ve fosil enerji kaynaklarina alternatif olan glines, riizgar,
biyokutle, jeotermal ve hidrolik enerji gibi yenilenebilir enerji kaynaklarinin temellerinin
kavranmasi, bu kaynaklarin kullaniminda gerekli olan analiz teknikleri hakkinda bilgi sahibi
olunmasini saglamak. Enerji verimliligi, enerji ekonomisi ve politikalari isiginda
degerlendirmeler yapilmasi ve yenilenebilir enerji planlamasinda Cografi Bilgi
Sistemleri’nin kullaniminin tanitiimasi.

The aim of this course is teaching conceptually the fundamentals of renewable energy
resources such as solar, wind, biomass, geothermal and hydraulic energy which are
becoming more important as an alternative to fossil energy resources and providing
the knowledge about the analysis techniques which are necessary for the usage of
these resources. Other aims include evaluation of energy efficiency, energy
economics and policies; and introduction of GIS applications in renewable energy
planning.

igerigi / Content

Enerji ve temel tanimlar, glines enerjisi temelleri, glines 1sil uygulamalar, fotovoltaik
sistemler ve fotovoltaik hiicrelerin elektriksel karakterizasyonlar, riizgar enerjisi, biyokutle
enerjisi ve biyoyakitlar, biyokitle termal enerji donisima, jeotermal enerji, diger
yenilenebilir enerji kaynaklari, enerji verimliligi, enerji ekonomisi ve politikalar, CBS’nin
yenilenebilir enerji kaynaklarinda kullanimi ve yenilenebilir enerjide nanoteknoloji
uygulamalari, Deneysel Tasarim Yontemleri ve Optimizasyon

Energy and basic definitions, solar energy basics, general photophysical definitions,
solar thermal applications, photovoltaics and electrical characterizations of
photovoltaic cells, wind energy, biomass energy, geothermal energy, other renewable
energy resource, energy efficiency, energy economics and policies, usage of GIS in
renewable energy sources and nanotechnology applications in renewable energy
systems, experimental design methods and optimization

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]Twidell, J. W, Weir, A. D. 1986. “Renewable Energy Resources”, E. & F.N. Spon.
[3]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.

[41G.Kogar, A Eryasar, O.Ersdz, S.Arci, A.Durmus, "Biyogaz Teknolojileri", 2010
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[5]Murov, L., Carmichael I., Gordon L. H., 1993. “Handbook of Photochemistry”, Marcel
Dekker, 2nd Edition.

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

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

[8]Tiwari,G. N.,2004. “Solar Energy: Fundamentals, Design, Modelling and Applications”.
525 page, Narosa Publishing House, New Delhi, India.

[9]Prakash R. S., 2010, M. Umeno, “New Concepts in Solar Cells “, ASI publications, India.
[10]Krebs C. B., 2008, “Polymer Phtovoltaics”, SPIE Publications, USA.

[11]Christopher Higman and Maaren van der Burgt, "Gasification", 2003, Elsevier Science.
[12]DGS (2009): A "Planning & Installing Photovoltaic Systems".

[13]ATES, A.M., GETIN, Numan S., 2013, “Identifying system characteristics of
autonomous wind turbines: Measurement system design”, Journal Of Renewable And
Sustainable Energy, Vol.5, pp. 033136/1-12.

[14]ATES, AM., CETIN, N.S., 2012 ,“Riizgar Parametreleri izleme Sistemi ve
Uygulamas!”, CBU Soma Meslek Yiiksekokulu Teknik Bilimler Dergisi, Cilt:1, Sayi:17, s. 1-
14.

[15]SALMANOGLU F., GETIN Numan S., 2011, “izmir ilinin DMi ve REPA Kaynakl
Riizgar Hiz: Verilerinin iiceler Bazinda Karsilastinimasr”, VI. Yeni ve Yenilenebilir Enerji
Kaynaklari Sempozyumu, Bildiri Kitabi, Kayseri, s.574-586,. 21-22 Ekim 2011.

[16]EWEA (The European Wind Energy Association) Riizgar Guicli 12 Raporu, 2004,
“2020 yilina kadar diinya elektriginin %12’sinin riizgar gliciinden elde edilmesi icin bir
plan”, Brussels.

[17]RESIAD, 2014, Riizgar eneriisi ve su santralleri dernegi,
http://www.ressiad.org.tr/dhie.php?t=istatistikler&D=30.

[18]TUREB, 2014, Tirkiye Riizgar Enerijisi Birligi, http://www.tureb.com.tr/

[19]Christoph Joseph Brabec, Vladimir Dyakonov , Jirgen Parisi , Niyazi Serdar Sariciftci
“Organic Photovoltaics: Concepts and Realization (Springer Series in Materials Science)”
Series: Springer Series in Materials Science (Book 60) Publisher: Springer; 2003 edition
(April 23, 2003) 300 pages, ISBN-10: 354000405X, ISBN-13: 978-3540004059
[20]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

[21]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

[22]Marti , A. Lugue "Next Generation Photovoltaics: High Efficiency through Full
Spectrum Utilization (Series in Optics and Optoelectronics)” Publisher: Taylor & Francis
(2003) 136 pages, ISBN-10: 0750309059, ISBN-13: 978-0750309059

[23]Hamakawa, Yoshihiro “Thin-Film Solar Cells: Next Generation Photovoltaics and Its
Applications” Series: Springer Series in Photonics, Vol. 13 (2004) 244 pages, ISBN 978-3-
662-10549-8

[24]Thermal Biomass Conversion Edited by AV Bridgwater, H Hofbauer and S van Loo
Hardcover 445 pp ISBN 9781872691534 L Press November 2009

[25]Biomass Gasification and Pyrolysis Practical Design and Theory Published: June 2010
[26]ISBN: 978-0-12-374988-8

[27]Industrial Gas Cleaning F. A. L. Dullien Acad. Press, 1989 ISBN0122236521

[28]T. Yomralioglu (2005): Cografi Bilgi Sistemleri / Temel Kavramlar ve Uygulamalar.
Giiven Yayinlari, 5. Baski.

[29]ESRI (2010): GIS Best Practices: GIS for Renewable Energy. ESRI Press.
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Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof.Dr. Ceylan Zafer, Prof.Dr. Hayati Olgun, Prof.Dr. Giinnur Kogar, Prof.Dr. Onder
Ozgener, Prof. Dr. Engin Karatepe, Dog.Dr. Melih Soner Celiktas, Dog.Dr. Koray Ulgen,
Dog.Dr. Mete Gubukgu, Dog.Dr. Numan Sabit Cetin, 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 Enerji, Glg, Akiskanlar Mekanigi ve Isi Transferi gibi temel bilgilerin edinimi

2 Yenilenebilir enerji kaynaklar hakkinda bilgi kazanimi

3 Yenilenebilir tabanl enerji ddnisum sistemlerini kavrayabilme

4 Yenilenebilir enerji teknolojilerinin, konvansiyonel sistemlere kiyasla gevresel farkindaliginin artirimasi
5 Enerji verimliligi ve ydénetimi ¢cézimlerini analiz edebilme

6 Soru/Cevap tartigsma gibi katiimci egitim modeliyle ¢ok disiplinli egitimin deneyimlenmesi

7 Bireysel arastirma yapabilme, fikirlerini s6zlii yada yazili olarak ifade edebilme

HAFTALIK DERS ICERIGi / 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 Yenilenebilir Enerji Sistemlerinde Nanoteknoloji Uygulamalari
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Temel Bilgiler (Enerji, Glg, Akiskanlar Mekanigi ve Isi Transferi)
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Fotovoltaik Hiicrelerin Calisma Prensipleri ve Elektriksel
Karakteristikleri
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Fotovoltaik Hiicre Teknolojileri
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Sebekeye Bagl Fotovoltaik Sistemler
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Fotovoltaik Sistem Coziimleri
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Hidroelektrik Enerji Donlisim Sistemleri
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Yenilenebilir Enerji Kaynaklarinda CBS Yaklasimi
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yenilenebilir Enerji Kaynaklari ile ilgili Yasal Diizenlemeler
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Biyokdutle Enerjisi ve Biyoyakitlar
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(rreri/(?l'r;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Biyogaz Teknolojileri
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Enerji Verimliligi ve Yoénetimi
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Deneysel Tasarim Yontemleri ve Optimizasyon
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Riizgar Enerijisi Olgme ve Degerlendirme
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yariyill sonu sinavlari
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 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:

719




IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Tartisma / Discussion 14 1.00 14.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 14 3.00 42.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Soru-Yanit / Question-Answer 14 1.00 14.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi / Final Examination 1 4.00 4.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Bireysel Calisma / Self Study 14 5.00 70.00
Toplam / Total: 74 70.00 239.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 239.00/30.00 = 7.97 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 239.00 / 30.00 = 7.97 ~

8/9




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Enerji, Gug, Akiskanlar
Mekanigi ve Isi Transferi gibi 5 4 5
temel bilgilerin edinimi /

2.Yenilenebilir enerji kaynaklari
hakkinda bilgi kazanimi /

3.Yenilenebilir tabanl ener;ji
doénlisim sistemlerini 3 4 5 4 4 3 3
kavrayabilme /

4 Yenilenebilir enerji
teknolojilerinin, konvansiyonel

- 3 5 5
sistemlere kiyasla gevresel
farkindaliginin artirlmasi /

5.Enerji verimliligi ve yonetimi
¢ozumlerini analiz edebilme /

6.Soru/Cevap tartisma gibi
katiimci egitim modeliyle ¢ok 5
disiplinli egitimin

deneyimlenmesi /

7.Bireysel arastirma yapabilme,
fikirlerini s6zll yada yazili 3 5 5 4
olarak ifade edebilme /

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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