ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE
Course Name Thermodynamics
Local ECTS Course Implementation, Hours/Week
Code Semester Credits Credits Theoretical Tutorial Laboratory

MEK311 5,6 3 5 3 0 0
Department/Program | Mechatronics Engineering / Industrial Engineering
Course Type Compulsory | Course Language | Turkish
Course Prerequisites | None
Course Category by Scli?;?lségs I;r;gclir:;ecrén Enggseizrllng General Education
Content, % - 70% 309 -

Course Description

Properties of pure substances. Ideal and real gases. Energy, heat, work. Conservation
of energy. Application on closed systems and control volumes. Heat engine. Second
law of thermodynamics. Carnot principles. Clausius inequality. Entropy. Principle of
the increase of entropy. Exergy, second law analysis.

Course Objectives

To teach basic principles and terminology of energy conversions,
To introduce fundamentals of thermal design of engineering systems,
To enhance the ability of analysis, application and communication in this field.

Course Learning

The students who take the course will be able to
I Uses the basic principles and terminology of energy transformations.
. Makes thermal designs of engineering systems.
I In this field, analysis (analysis), application and communicates.

Outcomes \VA Applies the laws of thermodynamics in related fields.
V. Selects the system in any thermodynamic problem.
Textbook I.  Thermodynamics: An Engineering Approach, Y.A. Cengel and M.A. Boles

Il.  Fundamentals of Thermodynamics, International Student Version, 7th Edition,
John Wiley & Sons, INC., 2009. - Borgnakke C., Sonntag R.E,

Other References

l. McGraw-Hill, 1994. 2. Van Wylen, G., Sonntag, R.,Borgnakke, C.,
Fundamentals of Classical Thermodynamics, John Wiley & Sons, Inc., 1994.
Il.  Fundamentals of Engineering Thermodynamics, M.T. Moran and H.N.Shapiro

Homework & In some weeks, students are given problems to solve on the web page or at the end
Projects of the lesson.

Laboratory Work -

Computer Use -

Other Activities -

Assessment Criteria

Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 2 10%
Projects - -

Term Paper/Project - -
Laboratory Work - -

Other Activities - -

Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Basic concepts of thermodynamics I
2 Properties of systems, State and Equilibrium. I
3 Properties of pure substances I
4 Property diagrams for Phase Change Processers I-v
5 The first law of thermodynamics: closed systems, heat and work 11
6 The 1 nternal energy, Entalpy, and Specific heats of ideal Gases I
7 The first law of thermodynamics: control volume -1V
8 Midterm Exam
9 The second law of thermodynamics, Thermal energy, heat engines -1
10 Refrigerators and heat engines I-11-T11-1V
11 Reversible and Irreversible Processes I-11
12 Entropy, The TdS Relations 1-11-1v
13 The Entropy Change ideal gases H-11-1v
14 Minimizing the compressor work 1-11-1v
15 Final Exam
16 Final Exam

Relationship between the Course and Program

Program Outcomes

Level of Contribution

an ability to identify, formulate, and solve complex engineering problems
1| by applying principles of engineering, science, and mathematics X
an ability to apply engineering design to produce solutions that meet
2 | specified needs with consideration of public health, safety, and welfare, as
well as global, cultural, social, environmental, and economic factors
3 | anability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
4 | the impact of engineering solutions in global, economic, environmental, and
societal contexts
an ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives
an ability to develop and conduct appropriate experimentation, analyze, and
6 interpret data, and use engineering judgment to draw conclusions X
an ability to acquire and apply new knowledge as needed, using appropriate
7 learning strategies X
Lecturer Asst. Prof. Haydar Izzettin KEPEKCI
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ISTANBUL GELISiM UNIVERSITESI

DERS KATALOGU
Dersin Adi Termodinamik
N AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar

MEK311 5,6 3 5 3 0 0
Bolim/Program Mekatronik Miihendisligi / Endiistri Mithendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkce
Dersin Onkosullar1 Yok

e - Temel Miihendislik Insan ve Toplum

Ee?m I??%}ge Gore Temel Bilim Miihendislik Tasarimi Bilim

ategorisi % - =% 0% -

Dersin igerigi

Saf madde ve ozellikleri. Mitkemmel ve gercek gazlar. Enerji, 1s1, is. Enerjinin
korunumu,kapali ve acik sistemlere uygulanmasi. Is1 makinesi. Termodinamigin ikinci
yasasi.Carnot ilkeleri. Clausius esitsizligi, entropi. Entropinin artis1 ilkesi. Ekserji,
ikinci yasa ¢6ziimlemesi.

Dersin Amaci1

Ogrencilere enerji doniisiimlerinin temel ilkelerini ve terminolojisini 6gretmek,
Miihendislik sistemlerinin 1sil tasarim temellerini gostermek,

Ogrencilerin bu alanda ¢oziimleme (analiz), uygulama ve iletisim kurma becerilerini
gelistirmek.

Dersin Ogrenme
Ciktilari

Bu dersi alan 6grenciler;
I Enerji doniistimlerinin temel ilkelerini ve terminolojisini kullanir.

Il Miihendislik sistemlerinin 1sil tasarimlarini yapar.

1. Bu alanda ¢6ztimleme (analiz), uygulama ve iletisim kurar.
\VA Termodinamik yasalarini ilgili alanlarda uygular.

V. Herhangi bir termodinamik problemde sistem se¢imi yapar.

Ders Kitabi

I.  Thermodynamics: An Engineering Approach, Y.A. Cengel and M.A. Boles
Il.  Fundamentals of Thermodynamics, International Student Version, 7th Edition,
John Wiley & Sons, INC., 2009. - Borgnakke C., Sonntag R.E,

Diger Kaynaklar

. McGraw-Hill, 1994. 2. Van Wylen, G., Sonntag, R.,Borgnakke, C.,
Fundamentals of Classical Thermodynamics, John Wiley & Sons, Inc., 1994.
Il.  Fundamentals of Engineering Thermodynamics, M.T. Moran and H.N.Shapiro

Odevler ve Projeler

Ogrencilere bazi haftalarda web sayfasindan veya ders bitiminde ¢dzmeleri igin
problemler verilmektedir.

Laboratuvar
Uygulamalari

Bilgisayar Kullanimi

Diger Uygulamalar

Basar
Degerlendirme
Sistemi

Faaliyetler Sayis1 Degerlendirmedeki Katkisi, %
Y1l I¢i Sinavlar 1 %30

Kisa Smavlar 2 %10

Odevler 2 %10

Projeler - -

Dénem Odevi/Projesi - -

Laboratuvar Uygulamasi - -

Diger Uygulamalar - -

Final Sinawvi 1 %50




Ders Plam

Hafta Konular

Dersin Ciktilar

[

Termodinamigin Temel Kavramlari, boyutlar ve birimler

Sistemlerin Ozellikleri, denge ve hal degisimi

Saf Maddenin Ozellikleri

Faz degistiren maddelerin 6zelik diyagramlari

-V

Termodinamigin Birinci Yasast: Kapali Sistemler, 1s1 ve is

I¢ enerji, entalpi ve ideal gazlarin 6zgiil 1silar1

Termodinamigin Birinci Yasasi: Kontrol hacmi

-1V

Ara Sinav
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Termodinamigin Ikinci Yasasi, termal enerji 1s1 motorlari

=
o

Sogutma makineleri ve 1s1 makineleri
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Reverzibl ve irreversibl Prosesler
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Entropi ve TdS esitligi

1-11-1v

=
w

Entropi degisimi ve ideal gazlar

1-11-1v

H
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Kompresorler ve kompresor iginin minimize edilmesi

1-111-1vV

=
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Final Smawv1
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Final Sinavi

Dersin Programla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar)

Katki Seviyesi

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmagik
miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

X

Halk saghigi, giivenligi ve refahmin yani sira kiiresel, kiiltiirel, sosyal,
cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar karsilayan
¢oziimler tiretmek i¢in miihendislik tasarimini uygulama becerisi

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
miihendislik ¢Oziimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
baglamlardaki etkisini dikkate almas1 gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
yarattig1, hedefler belirledigi, gérevleri planladigi ve hedefleri karsiladig
bir ekipte etkin bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yiiriitme, verileri analiz etme ve yorumlama
ve sonuglara varmak i¢in miithendislik yargisin1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi Dr. Ogr. Uyesi Haydar izzettin KEPEKCI

Tarih 16.05.2024




