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Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U_Iygula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
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Béliim / Program

Makina Miihendisligi/ Makina Miihendisligi

(Department/Program) Mechanical Engineering/ Mechanical Engineering

Dersin Tiirii Kol segimli II-Teknik Serbest Se¢im Dersin Dili | Ingilizce

(Course Type) (Option Elective Il-Technical Elective) ] (Course (English)
Language)

Dersin Onkosullari
(Course Prerequisites)

(MAK 313/MAK 313E) ve/and (AKM 209/ AKM 209 E)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim | Temel Miihendislik | Miihendislik Tasarim | insan ve Toplum

(Basic (Engineering (Engineering Design) Bilim
Sciences) Science) (General Education)
- 50 50 -

Dersin icerigi

(Course Description)

Siirdiiriilebilir enerji ve enerji kaynaklarinin kullanimi.  Elektrik enerjisi iiretimi,
bolgesel ve tekil 1sitma, sogutma: Ekonomik kisitlar, ¢cevresel kisitlar. Jeotermal enerji:
Termodinamik ¢evrimler, 1s1 pompalari, 1s1 degistiricileri, nakil hatlari. Riizgar enerjisi:
Aerodinamik, mekanik, istatistik analiz, elektrik makinalari. Fotovoltaik: Yar1 iletken
malzemeler, 1smmim siddetinn istatistik degerlendirilmesi, giines 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.yiizyiln yerel ve kiiresel enerji gereksiniminin siirdiiriilebilir bir sekilde
karsilanmas1 gerekliligini vurgulamak.

3. Makina miihendisliginin temel bilgilerinin alternatif enerji sistemlerine
uygulanmasini saglamak.

4.  Geleneksel ve alternatif yontemlerin karsilastirilarak ortak bir yaklasim ve
terminoloji gelistirmek.

1. toassess 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.  todiscuss and compare the alternative and traditional methods and develop a
general approximation.




Dersin Ogrenme
Ciktilan

(Course Learning Outcomes)

Bu dersi bagartyla tamamlayan 6grenciler,

I. enerji kaynaklarinin kullanimindaki kisitlar1 belirleme,

I1. kaynaktan son kullanimina verimli ve etkin doniisiimii tanimlama,

I11. jeotermal, riizgar ve giines enerjisi kaynaklarini ileri sistemlerde uygulama(e,j,l),
IV. aerodinamik, istatistik analiz ve yar1 iletken teknolojisinin temel prensiplerini
kullanma(e),

V. ikincil enerji kaynagi (hidrojen ve elektrik) elde eden sistemleri tasarlama(h),

V1. yenilenebilir enerji sistemlerini entegre edebilme (I)

becerilerini kazanir.

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
electricity,
VI. integrate the renewable energy systems.

Ders Kitabi Renewable Energy, Its Physics, Engineering, use, environmental impacts, economy
(Textbook) and planning aspects, 3 rd Ed., Elsevier Academic Press, 2005.
Diger Kaynaklar 1. Renewable Energy, Power for A Sustainable Future, Godfrey Boyle, Oxford

(Other References)

University Press, 2004.
2. Aerodynamics of Wind Turbines, Martin O.L. Hansen, Cromwell Press, UK,
Reprinted 2003.

Odevler ve Projeler

(Homework & Projects

Sistem tasarimi seklinde bir donem oOdevitakim caligmasi olarak verilecek ve bu ddevler son
hafta sunulacak; ayrica raporlanarak teslim edilecektir.

A term project including system design to be prepared as a team work and will be presented last
week of the semester, in addition to the delivery in a format of scientific report.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

MATLAB, FORTRAN ETC...

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 15
(Midterm Exams)

Kisa Smavlar 3 15
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris, Tanimlar, Sosyal ve Teknik Yaklagim I, 11, 11
2 -Jeotermal Enerji Tanimlari I,
-Sig Jeotermal Enerji Kullanimi
-Isi Pompalarinda Jeotermal Enerji Kullanimi
3 -Jeotermal Enerjinin Isitmada Kullanimi I, I
- Jeotermal Kaynak Kullaniminin Cevresel Etkisi
4 Jeotermal Enerjinin Elektrik Uretiminde Kullanilmasi ve Termodinamik Temelleri I, 111
5 Riizgar Enerjisi Tanimlari ve Rizgar Verilerinin Analizi I, v
6 Rizgar Turbini Sistemleri I, 1Iv
7 Rizgar TurbiniSistemlerinin Performans Degerlendirmeleri I, 1Iv
8 Fotovoltaik Dénisimin Temelleri MIDTERM EXAM I, v
9 Gilines Hucrelerinin Uretiimesi I, 1Iv
10 Glines Hucrelerinden Elektrik Eldesi I, 1v
11 Hidrojen Enerjisinden Yararlanma I,V
12 Yakit Hiicrelerinin Termodinamigi ve Teknolojisi I,V
13 HidrojenKaynakliSistemlerinEntegrasyonu I,V
14 Genel Tekrar 1-VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 General Introduction, Social Approximation, Scope, Definitions, Overview of the I, 1, 11l
Renewable Energy, Technical Approach
2 -Geothermal Background i, i
-Utilization of Shallow Geothermal Energy
-Geothermal Driven Heat Pumps
3 -Heat Supply By Geothermal Source i, 1
- Environmental Impacts
4 Geothermal Power Generation and Its Thermodynamics i, 1l
5 Basics of wind energy conversion i, v
Analysis of wind regimes
6 Wind Energy Conversion Systems i, v
7 Performance of Wind Energy Systems i, v
8 Fundemantals of Photovoltaics i, v
9 Operation of Solar Cells; Production of Solar Cells and Solar Modules i1, v
10 Electrical Description of Solar Cells i, v
11 Hydrogen Energy Utilization I,V
12 Fuel Cells: Thermodynamics and Technology i, v
13 Integrated Systems Utilizing Hydrogen Energy i, v
14 General Review I-VI




Dersin Makina Miihendisligi Programuyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

1|2

3

Matematik, fen bilimleri ve miithendislik bilgisini makina miithendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda galisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Q| =D |

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

Xi—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar: gibi modern miihendislik yontemlerini
ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina mithendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

Q| =D |

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

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

A knowledge of contemporary issues in mechanical engineering

X\—- —

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full
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