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Dersin Ad1

Course Name

Enerji Doniistim Sistemleri

Energy Conversion Systems

Kodu Yariyih Kredisi AKTS Kredisi Ders Tiirii
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Type)
Giiz Doktora
GEMG601E (Autumn) 3 7.5 (Ph.D.)

Boliim / Program
(Department/Program)

Gemi Insaat1 ve Gemi Makinalar1 Miihendisligi/ Gemi Insaati1 ve Gemi Makinalar1 Miihendisligi
Naval Architecture and Marine Engineering/ Naval Architecture and Marine Engineering

Dersin Tiirii
(Course Type)

Ingilizce
(English)

Dersin Dili
(Course Language)

Se¢meli
(Elective)

Dersin I¢erigi
(Course Description)

30-60 kelime arasi

Enerji ve gii¢: teknoloji ve kaynaklar, etkinlik, gii¢ sistemleri, karsit akish gaz 1s1 degistiricileri, 1s1
makinalarinin modellenmesi, enerji sinirli gevrimler: Otto ve Diesel motorlari, sicaklik sinirli gevrimler:
Brayton, Ericson ve Stirling ¢evrimine gore calisan motorlar, akiskan 6zellikleri sinirhi ¢evrimler: Rankine
ve birlesik ¢evrimler, liileler, kompresorler, eksenel akis tiirbinleri, enerji depolama, direkt enerji doniigiim
sistemleri, yakit pilleri, enerji donlislimiiniin ¢evresel durumu.

Energy and power: technology and resources, efficiency, power systems, counterflow gas heat exchangers,
heat engine process modelling, energy limited cycles: Otto and Diesel engines, temperature limited cycles:
Brayton and Ericson, Stirling cycle engines, fluid property limited cycles: Rankine and cycle combinations,
nozzles, compressors, axial flow turbines, energy storage, direct energy conversion systems, fuel cells,
environmental aspects of energy conversion.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Gemilerdeki enerji doniisiim sistemlerini incelemek

Enerji doniisiim sistemlerini modelleme tekniklerini 6gretmek
Enerji doniisiimiiniin ¢evresel etkilerini incelemek

Enerji depolama sistemlerini 6gretmek

Gemilerde enerji etkinligini incelemek

To investigate the energy conversion systems for ships

To teach the modeling techniques of the energy conversion systems
To investigate the environmental effects of energy conversion

To teach the energy storage systems

To investigate the energy efficiency of ships

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

ersi basartyla tamamlayan 6grenciler agagidaki yetenek ve kazanimlarla donatilacaktir:
Enerji doniigiim sistemlerini modelleyebilecektir.
Enerji etkin gemi dizayni yapabilecektir.
Enerji doniisiimiiniin ¢evreye etkilerini anlayacaktir.
Enerji depolama tekniklerini anlaycaktir.
Gemilerdeki enerji doniigiim sistemlerinin analizini yapabilecektir.

gRrwhdPEglORONMERIORLDNDE

Students that complete the course with success, will acquire the following qualities:

1. Able to model energy conversion systems
2. Able to design energy efficient ships
3. Able to understand the effects of energy conversion on the environment
4.  Able to understand the energy storage techniques
5. Able to analyze the energy conversion systems for ships
Ders Kitabi 1. Decher,R.; Energy Conversion Systems, Flow, Physics and Engineering', Oxford
(Textbook) University Press., 1994.
Diger Kaynaklar 1. Sorensen,H.A.; Energy Conversion Systems, John Wiley, New York, 1983.
2. Harrington, R.L. (Editor); Marine Engineering, SNAME, N.J., 1992.
(Other References) 3. Incropera, F.P., DeWitt, D.P.; Fundamentals of Heat and Mass Transfer, 4th Edition,
John Wiley&Sons, 1996.
Maddeler halinde en cok 5 adet 4. Moran, S.; Fundamentals of Engineering Thermodynamics, 3rd Ed., John Wiley&Sons,
1998.
5. Sieniutycz, S., De Vos, A.; Thermodynamics of Energy Conversion and Transport,
Springer, 2000.
6. Lin, W. Energy Conversion, New Research, Nova Science Pub., 2008.




Odevler ve Projeler

(Homework & Projects)

Odev verilecektir

Homework(s) will be assigned

Laboratuar Uygulamalar:

(Laboratory Work)

Yok

None

Bilgisayar Kullanim

(Computer Use)

Her tiirlii genel ve gemi insaatina yonelik yazilimlarin kullanimi 6nerilmekte ve

tesvik edilmektedir.

Use of generic and/or naval architectural software is strongly advised and

encouraged.

Diger Uygulamalar

(Other Activities)

Yok

None

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Smavlar
(Midterm Exams)

1

% 20

Kisa Siavlar

(Quizzes)

Odevler
(Homework)

% 40
(40 %)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawv1
(Final Exam)

1

% 40
(40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar1
1 Enerji ve giic: teknoloji ve kaynaklar, etkinlik, gii¢ sistemleri 123
2 Karsit akigh gaz 1s1 degistiricileri 123
3 Is1 makinalarinin modellenmesi 123
4 Enerji sinirlt gevrimler: Otto ve Diesel motorlari 12345
5 Enerji simirh ¢evrimler: Otto ve Diesel motorlar1 (Devam) 123,45
6 Sicaklik sinirli gevrimler: Brayton, Ericson ve Stirling ¢evrimine gore ¢alisan motorlar 12,345
7 Sicaklik sinirli gevrimler: Brayton, Ericson ve Stirling ¢evrimine gére ¢aligan motorlar (Devam) 12,345
8 Akigkan 6zellikleri sinirli gevrimler: Rankine ve birlesik ¢evrimler 12345
9 Akiskan ozellikleri smirli gevrimler: Rankine ve birlesik ¢evrimler (Devam) 12345
10 Liileler, kompresorler, eksenel akis tiirbinleri 12,345
11 Liileler, kompresorler, eksenel akis tiirbinleri (Devam) 12,345
12 Enerji depolama 12345
13 Direk enerji doniisiim sistemleri, Yakit pilleri 12345
14 Enerji doniisiimiiniin ¢evresel durumu 12345
COURSE PLAN
Course
Weeks Topics Outcomes
1 Energy and power: technology and resources, efficiency, power systems 1,23
2 Counterflow gas heat exchangers 1,23
3 Heat engine process modelling 123
4 Energy limited cycles: Otto and Diesel engines 12345
5 Energy limited cycles: Otto and Diesel engines (Cont.) 123,45
6 Temperature limited cycles: Brayton and Ericson, Stirling cycle engines 12345
7 Temperature limited cycles: Brayton and Ericson, Stirling cycle engines (Cont.) 12345
8 Fluid property limited cycles: Rankine and cycle combinations 12,345
9 Fluid property limited cycles: Rankine and cycle combinations (Cont.) 12,345
10 Nozzles, compressors, axial flow turbines 12345
11 Nozzles, compressors, axial flow turbines (Cont.) 12,345
12 Energy storage 12345
13 Direct energy conversion systems, fuel cells 12345
14 12345

Environmental aspects of energy conversion




Relationship between the Course and Naval Architecture and Marine Engineering Program

Naval Architecture and Marine Engineering Ph.D. Program Outcomes Contribution

Level
1[2]3

KNOWLEDGE
Developing and intensifying the current and high-level knowledge in the Naval Architecture &

i Marine Engineering area with the use of original thinking and/or research processes and in a X
specialistic level, based upon the competency in M.S. level.
Grasping the inter-disciplinary interaction related to the Naval Architecture & Marine

ii Engineering area; reaching original results by using the specialistic knowledge in analyzing, X
synthesizing and evaluating new and complex ideas.
SKILLS

i The ability to evaluate and use new information in the Naval Architecture & Marine X

Engineering area with a systematical approach.

Developing a new idea, method, design and/or application which brings about innovation in
the Naval Architecture & Marine Engineering area; or, applying a conventional idea, method, X
design and/or application to a different environment; researching, grasping, designing and
applying an original subject.

v ]| The ability to critically analyze, synthesize and evaluate the new and complex ideas. X

Acquiring the most developed skills about using the research methods in studies in the Naval X

VI 1 Architecture & Marine Engineering area.
COMPETENCE TO WORK INDEPENDENTLY, TO TAKE RESPONSIBILITY
Contributing to the progress in the Naval Architecture & Marine Engineering area by
Vi independently carrying out a study which uses a new idea, method, design and/or application X

which brings about innovation in the Naval Architecture & Marine Engineering area; or,
applying a conventional idea, method, design and/or application to a different environment.

Expanding the limits of knowledge in the Naval Architecture & Marine Engineering area by
viii | publishing at least one scientific article in an international peer reviewed journal and/or
creating or interpreting an original work.

Fuffilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems.

LEARNING COMPETENCE

Developing the Naval Architecture & Marine Engineering related new ideas and methods by
X making use of high level intellectual processes such as creative and critical thinking, problem | X
solving and decision making.

COMMUNICATION AND SOCIAL COMPETENCY

Ability to establish effective communication with experts in the international environments to
xi | discuss the Naval Architecture & Marine Engineering area-related subjects and to defend X
original opinions, showing a Naval Architect & Marine Engineer’s competency.

Proficiency in a foreign language —at least European Language Portfolio C1 Level- and
xii | establishing written, oral and visual communication and developing argumentation skills with X
that language.

AREA SPECIFIC COMPETENCY

Contributing to the society’s state and progress towards being an information society by
xiii | announcing and promoting the technological, scientific and social developments in the Naval X
Architecture & Marine Engineering area.

Ability to establish effective communication in the solving of the problems faced in the Naval

XIV 1 Architecture & Marine Engineering area by using the strategic decision making processes. X
Contributing to the solution of the Naval Architecture & Marine Engineering area-related
Xxv | social, scientific, cultural and ethical problems and promoting the development of these X

values.

1: Little, 2. Partially, 3. Full



Dersin Gemi Insaat1 ve Gemi Makinalar1 Miihendisligi Programuyla iliskisi

Gemi ingaat1 ve Gemi Makinalar1 Miihendisligi Programinin Doktora
mezunlarna kazandiraca@ bilgi, beceri ve yetkinlikler
(GIGMM Programm Doktora ¢iktilarr)

Katki
Seviyesi

1

2

3

BILGI

Yiiksek lisans yeterliliklerine dayali olarak, Gemi Ingaati ve Gemi Makinalari Miihendisligi
alanindaki gtincel ve ileri diizeydeki bilgileri 6zglin diislince ve/veya arastirma ile uzmanlik
dlizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek ézglin tanimlara
ulasabilme.

Gemi Ingaati ve Gemi Makinalari Miihendisligi alaninin iliskili oldugu disiplinlerarasi etkilesimi
kavrayabilme; yeni ve karmasik fikirleri analiz, sentez ve degerlendirmede uzmaniik
gerektiren bilgileri kullanarak 6zgiin sonuglara ulasabilme.

BECERI

Gemi Ingaati ve Gemi Makinalari Miihendisligi alanindaki yeni bilgileri sistematik bir
yaklasimla degerlendirebilme ve kullanabilme.

Yenilik getiren, yeni bir diigiince, yéntem, tasarim ve/veya uygulama gelistirebilme ya da
bilinen bir diisiince, yéntem, tasarim ve/veya uygulamay: Gemi Insaati ve Gemi Makinalar
Miihendisligi alanina uygulayabilme, ézgtin bir konuyu arastirabilme, kavrayabilme
tasarlayabilme, uyarlayabilme ve uygulayabilme.

Yeni ve karmagik diistincelerin elegtirel analizini, sentezini ve degerlendirmesini yapabilme.

Vi

Gemi Insaati ve Gemi Makinalari Miihendisligi alani ile ilgili calismalarda arastirma
ybntemlerini kullanabilmede (st dlizey beceriler kazanmigs olma.

BAGIMSIZ CALISABILME ve SORUMLULUK ALABILME YETKINLIGI

Vi

Gemi Insaati ve Gemi Makinalari Miihendisligi alanina yenilik getiren, yeni bir diisiince,
ybntem, tasarim ve/veya uygulama gelistiren ya da bilinen bir diigtince, yéntem, tasarim
ve/veya uygulamayi farkl bir alana uygulayan 6zgtin bir calismayi bagimsiz olarak
gerceklestirerek, ilerlemeye katkida bulunabilme.

viii

Gemi ingaati ve Gemi Makinalar1 Miihendisligi alani ile ilgili en az birer adet bilimsel makaleyi
ulusal ve uluslararasi hakemli dergilerde yayinlayarak veya &zgiin bir yapit lireterek ya da
yorumlayarak, bilginin sinirlarini genigletebilme.

Ozgiin ve disiplinlerarasi sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik yapabilme.

OGRENME YETKINLIGI

Yaratici ve elestirel diigstinme, sorun ¢6zme ve karar verme gibi Ust diizey zihinsel siiregleri
kullanarak Gemi Insaati ve Gemi Makinalari Mihendisligi alani ile ilgili yeni diigiince ve
yontemler gelistirebilme.

ILETISIM ve SOSYAL YETKINLIK

xi

Uluslararasi platformlarda, uzman kisiler ile Gemi ingaati ve Gemi Makinalari Miihendisligi
alanindaki konularin tartisiimasinda 6zgtin gértslerini savunabilme ve yetkinligini gésteren
etkili bir iletisim kurabilme.

Xii

Bir yabanci dili en az Avrupa Dil Portféyii C1 Genel Diizeyi'nde kullanarak ileri diizeyde
yazili, sézlii ve gérse/ iletisim kurabilme ve tartisabilme.

ALANA 0ZGU YETKINLIK

xiii

Gemi Insaati ve Gemi Makinalari Miihendisligi alanindaki bilimsel, teknolojik sosyal veya
kiiltiirel ilerlemeleri tanitarak, yasadigi toplumun bilgi toplumu olma ve bunu siirdiirebilme
slirecine katkida bulunabilme.

Xiv

Gemi ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili karsilagilan sorunlarin
¢bzlimiinde stratejik karar verme siireclerini kullanarak islevsel etkilesim kurabilme.

XV

Gemi ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili konularda karsilagilan toplumsal,
bilimsel, kiiltiirel ve etik sorunlarin ¢6ziimiine katkida bulunabilme ve bu degerlerin gelisimini

destekleyebilme.

1: Az, 2. Kismi, 3. Tam

Diizenleyen (Prepared by) Tarih (Date) Imza (Sisnature)

Prof.Dr. Selma ERGIN 22.06.2023




