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Course Name

Gemilerde Gii¢ Uretim Sistemlerinin Isil

Optimizasyonu

Thermal Optimization of Marine Power Plants

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi o Ders | Uygula_mla Lanratuar
(Code) (Semester) | (Local Credits) | (ECTS credits) | (Theoretical) | (Tutorial) | (Laboratory)
GEM 434 8 2 4 2 0 0
GEM 434E
Béliim / Program Gemi Insaat1 ve Gemi Makinalar1 Miithendisligi
(Department/Program) | (Naval Architecture and Marine Engineering)
Dersin Tiirii Se¢meli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Elective) (Course Language) | (Turkish/English)
Dersin Onkosullar: TER 201
(Course Prerequisites) | (TER 201E)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9
(Course Category 40% 60%
by Content, %)

Dersin Icerigi

(Course Description)

Gemilerde gii¢ iiretim sistemlerine girig, Cevrim analizinin termodinamik esaslari, Gaz akigkanli gii¢
¢evrimleri, Otto ¢evrimi, Diesel ¢evrimi, Brayton ¢evrimi, gaz akiskanli gli¢ ¢evrimlerinin ikinci yasa
¢Ozlimlemesi, Rankine cevrimi, buharli gli¢ ¢evrimlerinin ikinci yasa ¢oziimlemesi, 1si-gii¢ iiretim
sistemleri ve kombine sistemlerin ikinci yasa ¢oziimlemesi, Termoekonomik optimizasyon

Introduction to marine power plants, Thermodynamic fundamentals of plant analysis, Gas power cycles,
Otto cycle, Diesel cycle, Brayton cycle, The second law analysis of gas power cycles, Rankine cycle, the
second law analysis of vapor power cycles, cogeneration, combined gas-vapor power cycles.
Thermoeconomic optimization

Dersin Amaci

(Course Objectives)

1. Gemi gii¢ liretim tesislerinin teorik ¢evrimlerinin tanitilmasi

2. Gaz ve buhar akigkanli gii¢ liretim tesislerinin termodinamik modellerinin olugturulmasi ve 1. kanun
temelli termodinamik ¢evrim analizlerinin yapilmasi

3. Gaz ve buhar akigkanli gii¢ tiretim tesislerinin ekserji analizlerinin yapilmasi

4. Gii¢ liretim sistemlerinin termoekonomik analizinin yapilmasi

1. To introduce theoretical cycles for marine power production systems

2. To establish thermodynamic models for gas and vapor power cycles and carry out thermodynamic cycle
analysis based on the 1% law of thermodynamics

3. To provide working knowledge on exergy analysis of gas and vapor power cycles.

4. To demonstrate the utility of thermoeconomic analysis

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Gemi gii¢ liretim tesislerinin teorik ¢evrimlerini tanimlar
Il. Cevrim analizi i¢in termodinamik esaslar ve ekserji analizi temel bilgisine sahiptir
I11. Basit ve Ileri Buhar tesislerini tanir ve termodinamik ¢evrim analizi hesaplarini yapar
IV. Basit ve ileri Gaz tesislerini tanir ve termodinamik gevrim analizi hesaplarmi yapar
V. Bilesik 1s1-gii¢ iiretim sistemleri ve kombine sistemlerin termodinamik analizlerini yapar
VI. Igten yanmah makinalarim teorik cevrimlerini tamir ve termodinamik ¢evrim analizi hesaplarmi yapar.
VII. Termoekonomi temel prensiplerini tanir ve ¢evrim analizine tatbik eder.

Students who pass this course will be able to:
I. Describe theoretical cycles of power generation systems in ships
1I. Demonstrate the knowledge of fundamentals of thermodynamics for cycle analysis and exergy
analysis of power plants
I1l. Describe the theoretical cycles for simple and advanced vapor power cycles and carry out cycle
analysis calculations
IV. Describe the theoretical cycles for simple and advanced gas power cycles and carry out cycle
analysis calculations
V. Carry out thermodynamic analysis of cogeneration and combined systems
VI. Describe the theoretical cycles for internal combustion egines and carry out cycle analysis
calculations .

VII. Describe the fundamentals of thermoeconomy and carry out a case study.




Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

1. Thermodynamics: An Engineering Approach, Y.A. Cengel and M.A. Boles,
6th Edition, McGraw-Hill, New York, 2007

2. Thermal Design and Optimization, A. Bejan, G. Tsatsaronis, M. Moran, John
Wiley & Sons, 1996

3. The Exergy Method of Thermal Plant Analysis, T.J. Kotas, Krieger Publ. Co.,
1995

4, Analysis of Engineering Cycles, R.W. Haywood, Pergamon Press, 2" Edition,
1975

Odevler ve Projeler

(Homework & Projects

Ogrencilere ii¢c donem 6devi verilecektir.

Three Term papers will be assigned to students.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 1 %30

(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 3 %30
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Gemilerde gii¢ liretim sistemlerine giris |
2 Cevrim analizi i¢in termodinamik esaslar, Ekserji analizi esaslari 1
3 Basit buhar tesisi i
4 [leri buhar tesisleri Il
5 Buhar tesisi ¢evrim analizi uygulamalari 11
6 Basit gaz tiirbini tesisi v
7 Ileri gaz tiirbini tesisleri \V4
8 Gaz tiirbini tesisleri ¢gevrim analizi uygulamalari AV}
9 Ara Sinav
10 Bilesik 1s1-gii¢ ve kombine g¢evrimlerinin analizi V
11 i(;ten yanmali makinalar / Otto, Diesel ve Karma ¢evrimlerin analizi VI
12 Icten yanmali makinalar ¢evrim analizi uygulamalari VI
13 Termoekonomik analiz temelleri VI
14 Gig iiretim sistemlerinin termoekonomik analizi — 6rnek ¢alisma VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to power generation systems in ships |
2 Thermodynamic fundamentals for cycle analysis, fundamentals of exergy analysis I
3 Simple vapor power plants Il
4 Advanced vapor power plants 1]
5 Cycle analysis of vapor power plants 1]
6 Simple gas power plants v
7 Advanced gas power plants v
8 Cycle analysis of gas power plants \Y
9 Interm exam
10 Analysis of cogeneration and combined systems V
11 Internal combustion engines / Otto, Diesel and Dual cyle VI
12 Cycle analysis of internal combustion egines VI
13 Fundamentals of thermoeconomic analysis VII
14 Thermoeconomic analysis of power plants — a case study VII




Dersin Gemi Insaati ve Gemi Makinalar1 Miihendisligi Programyla iliskisi

Ogrencilere ait ciktilar

Katki
Seviyesi

1] 2

3

Matematik, fen bilimleri ve kendi dallart ile ilgili mithendislik konularinda yeterli bilgi birikimi.

X
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Miihendislik problemlerinin incelenmesi i¢in deney tasarlama, deney yapma, veri toplama,
sonuglar1 analiz etme ve yorumlama becerisi.

Bir sistemi ya da bilesenini veya siireci, ger¢ekei kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi; bu amagla modern tasarim ydntemlerini uygulama
becerisi. (Gergekei kisitlar ve kosullar tasarimin niteligine gére, ekonomi, ¢cevre sorunlari,
stirdiirtilebilirlik, tiretilebilirlik, etik, saglik, giivenlik, sosyal ve politik sorunlar gibi 6geleri
icerirler.)

Cok disiplinli takimlarda etkin bigimde ¢alisabilme becerisi.

Miihendislik problemlerini saptama, tanimlama, formiile etme ve ¢cdzme becerisi.

Mesleki ve etik sorumluluk bilinci.

Sozli ve yazili etkin iletisim kurma becerisi.
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Miihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, ¢evre ve giivenlik
tizerindeki etkileri ile ¢agin sorunlar1 hakkinda bilgi; miithendislik ¢6ziimlerinin hukuksal sonuglari
konusunda farkindalik.

Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erigebilme, bilim ve teknolojideki gelismeleri
izleme ve kendini siirekli yenileme becerisi.

Giincel ve cagdas konular hakkinda bilgi sahibi olma
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Miihendislik uygulamalart i¢in gerekli olan modern teknik ve araglar1 gelistirme, segme ve
kullanma becerisi.

Akiskanlar mekanigi, yapt mekanigi, malzeme ve enerji/sevk sistemleri ile ilgili temel bilgileri
deniz tagitlarinin tasariminda uygulama becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Naval Architecture and Marine Engineering

Curriculum

Student Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science and engineering

X

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

o

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

An ability to function on multidisciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

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

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

A knowledge of contemporary issues

x\—- —

An ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice

An ability to apply basic knowledge of fluid mechanics, structural mechanics, material
properties, and energy/propulsion systems in the context of marine vehicles

1: Little (Low Level), 2. Partial (Moderately), 3. Full (Strongly)
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