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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Termodinamik ve Is1 Iletimi Thermodynamics and Heat Conduction
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) | (Local Credits) [ (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 218
MAK 218E 4 3,5 5 3 1 -
Béliim / Program Makina Miihendisligi / Imalat Miihendisligi
(Department/Program) [ Mechanical Engineering Department / Manufacturing Engineering Program
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) [English

Dersin Onkosullar
(Course Prerequisites)

(MAT 104 or MAT 104E or MAT 102 or MAT 102E) and (FIZ 102 or FI1Z 102E or FIZ 106 or
FIZ 106E)

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- 100 - -

Dersin icerigi

(Course Description)

Temel kavramlar, Saf madde ve 6zellikleri. Saf maddenin fazlari ve faz degigimi.
Miikemmel gaz ve hal denklemi. Ozgiil 1silar. Enerjinin korunumu. Is1 ve is. Is1
makinasi. Gaz ¢evrimleri. Buhar ¢evrimleri. Tek boyutlu 1s1 iletimi. Cok boyutlu 1s1
iletimi. Is1 iletimi gegici rejim. Katilagma, ergime. Is1 taginimu, 1s1 1g1nimu. Is1
degistiricileri.

Properties of pure substances. Ideal and real gases. Energy, heat, work. Conservation of energy.
Application on closed systems and control volumes. Modes of heat transfer. Applications of
thermodynamics and heat transfer to the design procedure of the manufacturing.

Dersin Amaci

L (Course Objectives)

Ogrencilere termodinamigin temel ilkelerini tanitmak, enerjinin korunumu kavramini
oziimsetmek. Isil sistemlerde is ve 1s1 ile enerji doniisiimiinii 6gretmek. Isil sistemlerin
hesaplanmas1 ve ¢oziim yontemlerini 6gretmek. imalat miihendisligi termodinamik ve 1s1 gegisi
uygulamalarini 6rneklerle tanitmak.

1.To teach basic principles and terminology of energy conversions,

2.To teach basic thermal design of engineering systems,

3.To teach how to form mathematical model of thermal systems and to develop an ability of
solution of the model.

4.To introduce heat transfer applications with examples.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Dersi basari ile tamamlayan 6grenciler,

1.Enerji doniisiim terminolojisini ve ana prensiplerini kullanabilir, (a)

2.Basit 1s1 sistemlerini tasarlayabilir, (c)

3.Is1 miithendisligi problemlerini tanimlayabilir, (e)

4 Kiitle, momentum, enerji korunumu bagintilarini 1s1 transferi problemlerinde
kullanabilir, (a)

5.1letim, tasinim ve 1s11mla 1s1 gegisi prensiplerini anlar. (e)

The students passing the course will be able to:

(Note: The letter(s) in parentheses addresses the relevant program outcome(s))

1.Use basic principles and terminology of energy conversions, (a)

2.Design basic thermal engineering systems, (c)

3.Define heat engineering problems, (e)

4.Apply appropriate mass, momentum and energy conservation equations in heat transfer
problems, (a)

5.Understand the principles of heat transfer by conduction, convection and radiation. (e)




Ders Kitab

1.Y. Cengel and M. Boles, Thermodynanics: An Engineering Approach, Translated

(Textbook) into Turkish by: T. Derbentli, McGraw-Hill / Literatur Publications, Istanbul, 1996.
2.Incropera- DeWitt, Fundamentals of Heat and Mass Transfer (translated
intoTurkish), Literatur Publications, 2001.

Diger Kaynaklar 1.A. Oztiirk and A. Kilig, Thermodynamics by Problems with Solutions (in Turkish),

(Other References)

Caglayan Publications, Istanbul, 1993.

2.0.F. Genceli, Heat Conduction Problems and Solutions (in Turkish), Birsen
Publications, 2000.

3.0.F. Genceli, Heat Convection Problems and Solutions (in Turkish), Birsen
Publications, 2001.

4.0.F. Genceli, Heat Radiation Problems and Solutions (in Turkish), Birsen

Publications, 2004.

Odevler ve Projeler

(Homework & Projects)

Odev problemler verilmektedir.

Homework problems are assigned.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrencilerin ddevleri ¢ozmek icin bilgisayar kodlar1 yazmasi gerekmektedir.

Students are required to use written computer codes to solve the homework.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan 2 Ogretim iiyesine birakilmigtir
(Midterm Exams) (Up to instructor)

Kisa Smavlar - -
(Quizzes)

Odevler 4 Ogretim {iyesine birakilmistir
(Homework) (Up to instructor)

Projeler - -
(Projects)

Dénem Odevi/Projesi - 3
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Simmavi 1
(Final Exam)

40 % min., 60 % max.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Temel kavramlar, Saf madde ve 6zellikleri. Saf maddenin fazlar ve faz degisimi 1
2 Miikemmel gaz ve hal denklemi. Ozgiil 1silar 1,2
3 Enerjinin korunumu. Is1 ve is 3
4 Is1 makinasi. Gaz ¢evrimleri 4
5 Gaz ¢evrimleri 5
6 Buhar ¢evrimleri 5
7 Buhar ¢evrimleri 5
8 Is1 iletimi, tek boyutlu 6
9 Cok boyutlu 1s1 iletimi 6
10 Is1 iletimi, gecici rejim 6
11 Katilagma, ergime 7
12 Katilagsma, ergime 7
13 Is1 taginimu, Is1 1s1n1mi 8
14 Is1 degistiricileri 8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic concepts and definitions. Dimensions and units. System. Properties of System. State and
equilibrium. State change a_nd cycles. Pressure. Temperature. The Zeroth Law of Therm_odynamics. 1
Pure substance and properties. Phases of pure substance and phase change. Properties diagrams and
tables.
2 Ideal gas and equation of state. Real gasses. Compressibility factor. Generalized chart for
Compressibility factor. Other equations of state. Introduction to the first law of Thermodynamics. 1,2
Specific heats.
3 First law of Thermodynamics. Heat and work. 3
4 Otto and Diesel cycles. Brayton cycle. 4
5 Brayton cycle with regeneration. Ideal jet propulsion cycles. 5
6 Vapor power cycles: Rankine cycle. Ideal reheat Rankine cycle 5
7 Ideal regenerative Rankine cycle. Cogeneration. 5
8 Steady one dimensional heat conduction 6
9 Steady two dimensional heat conduction 6
10 Transient heat conduction 6
11 Solidification and melting 7
12 Solidification and melting 7
13 Heat convection and radiation 8
14 Heat exchangers 8




Dersin imalat Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1 2

>

Imalat problemlerinin ¢oziimiine temel ve miihendislik bilimlerinin prensiplerini
uygulama becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlayabilme becerisi

Giincel yontemleri, ara¢ ve teknolojileri kullanarak imalat siireci ve sistemlerini
tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Imalat Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma

Yasam boyu (siirekli) 6§renimin 6nemini algilamis olma

Imalat miihendisliginin giincel ve cagdas konularma iliskin bilgi sahibi olma
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Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

® Tam O Kismi

Relationship between the Course and Manufacturing Engineering Curriculum

Program Outcomes

Level of
Contribution

1 2

An ability to apply knowledge of mathematics, science and engineering on manufacturing
engineering problems

An ability to design and conduct experiments as well as to analyze and interpret data and
use modern tools and equipment

An ability to select develop and/or design a system, component or process to meet desired
performance manufacturing capabilities and economic requirements

An ability to function on and/or develop leadership in multi-disciplinary teams

An ability to identify, formulate and solve manufacturing engineering problems

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English
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An ability to understand and comment on the impact of manufacturing engineering
solutions in a national and global context

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

A knowledge of contemporary issues in manufacturing engineering
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An ability to use the techniques, skills, and modern engineering tools, such as computer
programs, necessary for engineering design and analysis and use modern information

systems

® Full O Partial

(Program Steering Committee)

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

Program Yiiriitme Kurulu 21/01/2014




