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Dersin icerigi
(Course Description)

Temel termodinamik 6zellikler. Enerji, 1s1 ve is. Termodinamigin kanunlari. Carnot ilkeleri.
Clausius esitsizligi. Entropi. Entropinin artis1 ilkesi. Gaz akigskanli gii¢ ¢evrimleri. Buharl gii¢
¢evrimleri. Sogutma ¢evrimleri, 11 pompasl.

Fundamentals of thermodynamics. Energy, heat and work. The laws of thermodynamics.
Carnot principles. Clausius inequality. Entropy. Principle of the increase of entropy. Gas

power cycles. Vapor power cycles. Refrigeration cycles, heat pump.

Dersin Amaci
(Course Objectives)

Termodinamigin temel ilkelerini 6gretmek.
Termodinamigin yasalarini Ve entropiyi 6gretmek.
Miihendislik sistemlerinin 1s1l tasarim temellerini 6gretmek.

To teach about thermodynamic basics.
To teach about the laws of thermodynamics and entropy.
To teach about bases of heat design of engineering systems.

Dersin Ogrenme Ciktilar:
(Course Learning Outcomes)

Bu dersi bagari ile tamamlayan 6grenciler;

Enerji doniigiimlerinin temel ilkelerini ve terminolojisini 6grenir.
Termodinamigin sifirinci ve birinci yasasini anlar ve uygulayabilir.
Termodinamigin ikinci ve tiglincil yasasini anlar ve uygulayabilir.
Entropi ve entropinin artisi ilkesi 6grenir.

Gii¢ ve sogutma cevrimlerini dgrenir ve performans problemlerini ¢ozer.

Students who pass the course will be able to;
Learn about basic principles and terminology of energy conversions.
Understand and apply the zeroth and first law of thermodynamics.
Understand and apply the second and third law of thermodynamics.
Learn about entropy and principle of the increase of entropy.
Learn about power and refrigeration cycles and solve performance problems.




Ders Kitab1 Yunus Cengel — M. Boles, Thermodynamics an Engineering Approach, Mc Graw Hill,
(Textbook) 2003.

Diger Kaynaklar

R. Sonntag - G. Van Wylen, Thermodynamics, John Wiley, New York 2003.
(Other References) g y ynami iley, New
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(Term Paper/Project)
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Diger Uygulamalar
(Other Activities)

Final Sinawvi

(Final Exam)

1 30




DERS PLANI

Konular

Ders
Ciktilar1

Termodinamige girig ve temel kavramlar

Enerji, is ve 1s1

Enerji, is ve 1s1

Termodinamigin sifirinci ve birinci yasast

Termodinamigin birinci yasasi

Termodinamigin ikinci yasast

Termodinamigin ikinci ve {iglincii yasasi

Entropi ve entropinin artis1
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Entropi ve entropinin artis1

Gii¢ gevrimleri

Gii¢ gevrimleri

Giig ¢evrimleri

Sogutma ¢evrimleri

Performans problemleri

COURSE PLAN

Topics

Course
Outcomes

Introduction to thermodynamics and basic definitions

Energy, work and heat

Energy, work and heat

The zeroth and first law of thermodynamics

The first law of thermodynamics

The second law of thermodynamics

The second and third law of thermodynamics

Entropy and principle of the increase of entropy
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Entropy and principle of the increase of entropy

Power cycles

Power cycles

Power cycles

Refrigeration cycles

Performance problems




Dersin Gemi Makineleri Isletme Miihendisligi Programiyla Iliskisi

Katki
Seviyesi
2

Progranin Mezuna Kazandiracag Bilgi ve Beceriler (Programa iliskin Ciktilar)

Matematik, fen ve miithendislik bilgilerini uygulama becerisi

Deney tasarlama, deney yapma, veri toplama, sonuglar1 analiz etme ve yorumlama becerisi

Gereksinime yonelik bir sistemi, parcayr veya siireci ekonomik, cevresel, sosyal, politik, etik, saglik ve
emniyet, liretilebilirlik ve siirdiiriilebilirlik gibi gercekei kisitlamalar altinda tasarlayabilme becerisi

Cok disiplinli takim ¢alismas: yiiriitebilme becerisi

Miihendislik problemlerini belirleme, formiile etme ve ¢ozme becerisi

Mesleki ve etik sorumluluklara sahip olma bilinci

Etkin iletisim kurabilme becerisi

Miihendislik ¢oziimlerinin etkilerini kiiresel, ekonomik, ¢cevresel ve toplumsal gergevede anlama becerisi

Yasam boyu 6grenme gereksinimini kavrama ve bunu uygulama yetenegi

Giincel/gagdas konulara iligkin bilgi sahibi olma

Miihendislik igin gerekli teknikleri ve modern cihazlar1 kullanabilme becerisi

Her tip gemi ana ve yardimci makinesini ¢aligtirma, bakimlarini gergeklestirme, arizalarini saptayip giderme

ve gemi giivenligini saglayabilme becerisi

1: Az, 2: Kismi, 3: Tam

Relationship Between the Course Marine Engineering Curriculum

Level of
Contribution

1 2 3
An ability to apply knowledge of mathematics, science, and engineering X

Program Outcomes

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 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

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

A knowledge of contemporary issues

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

An ability to operate and maintain any marine main and auxiliary machinery, as well as to ensure ship safety
through diagnosing and remedying engine troubles

1: Little, 2: Partial, 3: Full
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