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Course Name

Yenilenebilir Enerji Sistemleri

Renewable Energy Systems

Ders Dagilimi, Saat/Hafta
Kodu Yariyil Kredisi AKTS (Course Implementation, Hours/Week)
(Code) (Semester) |(Local Credits)| Kredisi Ders Uygulama Laboratuar
(ECTS (Theoretical) (Tutorial) (Laboratory)
EEM445 7-8 3 5 3 0 7-8
Bolim / Program Mekatronik Ghendisligi
(Department/Program) (Mechatronics Engineering)
Dersin Tiirii Kol secimli [I-Teknik Serbest Se¢im Dersin Dili TURKCE
(Course Type) (Option Elective Il-Technical Elective) (Course (Turkish)
Language)
Dersin Onkosullar1 Yok
(CoursePrerequisites) None
Dersin icerige Gore Kategorisi, [Temel Bilim (Basic Sciences) Temel Miihendislik Insan ve Toplum Bilim
o Miihendislik Tasarim (General Education)
% (Course Category by Content, (Engineering (Engineering
%) Science) Design)
- 50 % 50% -

Dersin Icerigi

(Course Description)

Siirdiiriilebilir enerji ve enerji kaynaklarinin kullanimi. Elektrik enerjisi tiretimi, bolgesel ve
tekil 1sitma, sogutma: Ekonomik kisitlar, ¢evresel kisitlar. Jeotermal enerji: Termodinamik
cevrimler, 1s1 pompalart, 1s1 degistiricileri, nakil hatlar1. Riizgar enerjisi: Aerodinamik,
mekanik, istatistik analiz, elektrik makinalar1. Fotovoltaik: Yari iletken malzemeler, 1s1n1m
siddetinn istatistik degerlendirilmesi, glines pilleri. Hidrojen Enerjisi: Temel yanma bilgileri,
yakit hiicreleri.

Sustainable energy and utilization of energy sources. Electric generation, space and district
heating, refrigeration: Economic and environmental considerations. Geothermal energy
utilization: Thermodynamic cycles, heat pumps, heat exchangers, pipelines. Wind energy
utilization: Aerodynamics, mechanics statistics, electric machinery.

Photovoltaics: Semi-conductors, solar intensity, solar modules. Hydrogen Energy: Basic
combustion, fuel cells.

Dersin Amaci

(Course Objectives)

1. Giincel ve gelecekteki enerji sistemlerini (kaynaklarini, elde edilmesini,

doniisiimiinii ve son kullaniciya gidisini) degerlendirmek.

2. 21. ylizyilin yerel ve kiiresel enerji gereksiniminin siirdiiriilebilir bir sekilde karsilanmasi
gerekliligini vurgulamak.

3. Makina mithendisliginin temel bilgilerinin alternatif enerji sistemlerine

uygulanmasini saglamak.

4. Geleneksel ve alternatif yontemlerin karsilastirilarak ortak bir yaklagim ve

terminoloji gelistirmek.

1. to assess current and potential future energy systems, covering resources,
extraction, conversion, and end-use.

2. to emphasizes meeting regional and global energy needs in the 21st century in a
sustainable manner.

3. to provide the basic mechanical engineering skills to be applicable to the
alternative energy systems.

4. to discuss and compare the alternative and traditional methods and develop a
general approximation.

Dersin Ogrenme Ciktilar

Bu dersi basariyla tamamlayan 6grenciler,

[. enerji kaynaklarinin kullanimindaki kisitlar1 belirleme,

1. kaynaktan son kullanimia verimli ve etkin doniisiimii tanimlama,

[11. jeotermal, riizgar ve giines enerjisi kaynaklarini ileri sistemlerde uygulamag(e,j,l),
[V. aerodinamik, istatistik analiz ve yar iletken teknolojisinin temel prensiplerini
kullanma(e),

N7 _ilineil onoris bavnass (hidraion ve ololbteml) oldo odon cictamlori tacarlama(h)




(Course Learning Outcomes)

Students who pass the course will be able to
I. determining the constraints in utilizing the energy sources,

I1. define the efficient and effective conversion from the source to the end user,
I11. utilize the geothermal, wind and solar sources in advanced systems,

IV. use the Basic principles of the aerodynamics, statistics, and semi conductors,
V. design the systems for generation of the secondary sources like hydrogen and

plectricity

Ders Kitab1
(Textbook)

Renewable Energy, Its Physics, Engineering, use, environmental impacts, economy
and planning aspects, 3 rd Ed., Elsevier Academic Press, 2005

1. Renewable Energy, Power for A
Sustainable Future, Godfrey Boyle,
Oxford

University Press, 2004.

University Press, 2004,

Reprinted 2003.

1. Renewable Energy, Power for A Sustainable Future, Godfrey Boyle, Oxford

2. Aerodynamics of Wind Turbines, Martin O.L. Hansen, Cromwell Press, UK,

Ddevier ve Projeler

(Homework & Projects

donem igerisinde 3 kez 6dev verilecek

3 homeworks will be given during the semester.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(OtherActivities)

Basari Degerlendirme Sistemi

(AssessmentCriteria)

Faaliyetler (Activities)

Sayisi
(Quantity)

DegerlendirmedekiKatkisi, % (Effects
on Grading, %)

Yil ici Sinavlar (MidtermExams)

1

40

KisaSinavlar (Quizzes)

Odevler (Homework)

Projeler (Projects)

Dénem Odevi/Projesi (Term
Paper/Project)

LaboratuarUygulamasi (Laboratory
\Work)

DigerUygulamalar (OtherActivities)

FinalSinavi (Final Exam)

60




Ders Plan

Dersin
Hafta Konular Ciktilari

1 Giris, Tanimlar, Sosyal ve Teknik Yaklagim 1,2

2 Jeotermal Enerji Tanimlart 2,3

3 [leotermal Enerjinin Isitmada Kullanimi 2,3

4 eotermal Enerjinin Elektrik Uretiminde Kullanilmasi ve Termodinamik Temelleri 2,3

5 Riizgar Enerjisi Tanimlar1 ve Riizgar Verilerinin Analizi 2,4

6  [Riizgar Tiirbini Sistemleri 2,4

7  |Riizgar TiirbiniSistemlerinin Performans Degerlendirmeleri 2,4

8 Fotovoltaik Doniisiimiin Temelleri 2,4

9 Giines Hiicrelerinin Uretilmesi 2,4

10 |Giines Hiicrelerinden Elektrik Eldesi 2,4

11 |Hidrojen Enerjisinden Yararlanma 2,5

12 |Yakit Hiicrelerinin Termodinamigi ve Teknolojisi 2,5

13 |HidrojenKaynakliSistemlerinEntegrasyonu 2,5

14 |Genel Tekrar 15
Weeks Topics 1.2
1 General Introduction, Social Approximation, Scope, Definitions, Overview of the 2,3
2 Geothermal Background 2,3
3 Heat Supply By Geothermal Source 2,3
4 Geothermal Power Generation and Its Thermodynamics 2,4
5 Basics of wind energy conversion 2.4
6 \Wind Energy Conversion Systems 2,4
7 Performance of Wind Energy Systems 2,4
te] Fundemantals of Photovoltaics 2,4
9 Operation of Solar Cells; Production of Solar Cells and Solar Modules 2,4
10 Electrical Description of Solar Cells 2,5
11 Hydrogen Energy Utilization 2,5
12 Fuel Cells: Thermodynamics and Technology 2,5
13 Integrated Systems Utilizing Hydrogen Energy 1,2
14 General Review 2,3




Course Plan

Dersin Programla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) | Seviyesi

1 (2|34

a | Matematik, fen ve miihendislik bilgilerini kullanma becerisi

b | deney tasarlayip yiiriitebilme ve sonuglari analiz edip yorumlama becerisi X

Bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri X
karsilayacak sekilde tasarlama becerisi

o

Cokdisiplinli takim ¢alismasi yiiriitebilme becerisi X

Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X

Mesleki ve etik sorumluluklari kavrama becerisi, X

Etkin sozlii ve yazili iletisim kurabilme becerisi X

Miihendislik ¢6ziimlerinin kiiresel, ekonomik, ¢cevresel ve sosyal etkilerini

yasam boyu 6grenim geregini anlama ve ihtiyag duyma X

Giincel konular hakkinda bilgi sahibi olma becerisi

x|—|=]z|la|=w|o|a

Miihendislik uygulamalari i¢in gerekli teknikleri, becerileri ve modern miihendislik
araglarini kullanabilme becerisi

Relationship between the Course and Program

Level of
Program Outcomes Contribution

1121 3| 4

a | an ability to apply knowledge of mathematics, science, and engineering 1121 31| 4

an ability to design and conduct experiments, as well as to analyze and interpret data

an ability to design a system, component, or process to meet desired needs within X
realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability, and sustainability

an ability to function on multi-disciplinary teams X

an ability to identify, formulate, and solve engineering problems X

an understanding of professional and ethical responsibility X

an ability to communicate effectively X

S|IQ|=h|D |

the broad education necessary to understand the impact of engineering solutions in a X
global, economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues X

| -

k | anability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.

Dersi Veren Ogretim Uyesi (Lecturer) Tarih (Date)
Prof. Dr. Bedri YUKSEL




