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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Hydrogen Energy and Technologies / Hydrogen Energy and Technologies

Ders Kodu / Course Code

9105035392014

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

Hidrojen enerijisi Uretim yontemlerini ve teknolojilerini, yakit pilleri uygulamalarini
incelemek.

Investigation of hydrogen energy production methods and its tecnologies, and
applications of fuel cells.

igerigi / Content

Hidrojen ve 6zellikleri, hidrojenin yakit olarak kullanimi ve diger yakitlarla karsilastinimasi,
yakit pilleri, yakit pili turleri, yakit pili kimyasi ve termodinamigi, verim degerleri, yakit pili
elektrokimyasi, gerilim polarizasyonlari, elektrod kinetigi, yakit pili sistemleri, yakit pili dizin
tasanmi, yakit pili sistemlerinin enerji ve ekserji analizi.

Hydrogen and its properties, use of hydrogen as a fuel and its comparison with the

other fuels, fuel cells, fuel cell types, fuel cell chemistry and termodynamics, efficiency

values, fuel cell electrochemistry, voltage polarizations, electrod kinetics, fuel cell
systems, design of fuel cell stack, energy and exergy analyses of fuel cell systems

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

[1] Ders Notlar

[2] Bent Sorensen, Hydrogen and Fuel Cells: Emerging Technologies and Applications,
Academic Press, 2005.

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

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

Diger Kaynaklar

[5] Fuel Cell Handbook, U.S. Department of Energy Office of Fossil Energy National
Energy Technology Laboratory, 2002.

[6] Frederick J. Barclay, Fuel Cells, Engines and Hydrogen: An Exergy Approach, Wiley,
2006.

[1] Lecture Notes.

[2] Bent Sorensen, Hydrogen and Fuel Cells: Emerging Technologies and
Applications, Academic Press, 2005.

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

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

Other Resources

[5] Fuel Cell Handbook, U.S. Department of Energy Office of Fossil Energy National
Energy Technology Laboratory, 2002.

[6] Frederick J. Barclay, Fuel Cells, Engines and Hydrogen: An Exergy Approach,
Wiley, 2006.




Ogretim Uyesi (Uyeleri) / Faculty Yrd. Dog. Dr. Ahmet Yilanc
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Enerji ve enerji kaynaklar hakkinda bilgi edinmek Getting informed about energy and energy sources

2 Hidrojenin kullanma nedenlerini incelemek Investigating reasons of hydrogen use

3 Hidrojenin farkli Gretim yontemlerini 6grenmek Learning different production methods of hydrogen

4 Hidrojenin depolanmasi ve tasinimi sirasindaki mithendislik uygulamalarini 6grenmek Learning engineering applications during transportation and storage of hydrogen
5 Yakat pilleri ve diger enerji donlisim cihazlar hakkinda bilgi edinmek Getting knowledge about fuel cells and other energy conversion devices

6 Kimyasal reaksiyonlari anlamak ve 6grenmek Understanding and learning chemical reactions

7 Yakit pili sistemi 6ntasarimini 6grenmek Learning preliminary design of fuel cell systems

8 Verim ifadeleri ve termodinamik analiz yontemlerini kavramak Understanding efficiency expressions and methods of thermodynamic analyses.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

1 Enerji Kaynaklari ve Enerji Sorunlari

Energy Sources and Energy Related Problems

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Hidrojen ve Ozellikleri

Hydrogen and its Specifications

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

3 Hidrojenin Uretim Yéntemleri

Hydrogen Production Methods

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

4 Hidrojenin Uretim Yontemleri

Hydrogen Production Methods

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

5 Hidrojenin Depolanmasi ve Tasinmasi

Hydrogen Storage and Transportation
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Hidrojenin Farkl Kullanim Olanaklan ve Yakit Pillerine Girig
Possibilities of Hydrogen Usage and Introduction to Fuel Cells
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Ara Sinav
Midterm Exam
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Yakit Pili Turleri
Fuel Cell Types
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yakit Pili Kimyasi ve Termodinamigi
Fuel Cell Chemistry and Thermodynamics
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Yakit Pili Elektrokimyasi
Fuel Cell Electrochemistry
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Yakit Pili Calisma Kosullari

Operating Conditions of Fuel Cell
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yakit Pili Dizin Tasarimi
Design of Fuel Cell Stack
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Yakit Pili Sistemleri
Fuel Cell Systems
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Hidrojen ve Yakit Pili Sistemlerinde Verim ve Termodinamik Analiz
Efficiency and Thermodynamic Analysis of Hydrogen and Fuel Cell
Systems
. . Ogretim Yontem ve .. .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
15 Hidrojen ve Yakit Pili Sistemlerinde Verim ve Termodinamik Analiz
Efficiency and Thermodynamic Analysis of Hydrogen and Fuel Cell
Systems
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Yilsonu Sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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 N y Percentage of
umber S o
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:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ev Odevi / Homework 14 4.00 56.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Okuma / Reading 16 5.00 80.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 48 76.00 242.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 242.00/30.00 = 8.07 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 242.00 / 30.00 = 8.07 ~

718




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 ve enerji kaynaklari
hakkinda bilgi edinmek /
Getting informed about energy
and energy sources

2.Hidrojenin kullanma
nedenlerini incelemek /
Investigating reasons of
hydrogen use

3.Hidrojenin farkl iretim
yontemlerini 6grenmek / 4
Learning different production
methods of hydrogen

4 Hidrojenin depolanmasi ve
tasinimi sirasindaki
muhendislik uygulamalarini
o6grenmek / Learning 5 4 4 4 5 3 2
engineering applications during
transportation and storage of
hydrogen

5.Yakit pilleri ve diger enerji
doénlsum cihazlar hakkinda
bilgi edinmek / Getting
knowledge about fuel cells and
other energy conversion
devices

6.Kimyasal reaksiyonlari
anlamak ve 6grenmek / 4
Understanding and learning
chemical reactions

7.Yakit pili sistemi 6ntasarimini
6grenmek / Learning
preliminary design of fuel cell
systems

8.Verim ifadeleri ve
termodinamik analiz
yoéntemlerini kavramak / 4
Understanding efficiency
expressions and methods of
thermodynamic analyses.

Katki Dizeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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