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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 215 3 2.5 4.5 2 1 -
Béliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) | Mechanical Engineering / Mechanical Engineering
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) | (Turkish)

Dersin Onkosullari
(Course Prerequisites)

(MAT 102 MIN DD veya/or MAT 102E MIN DD veya/or MAT 104 MIN DD
veya/or MAT 104E MIN DD) ve/and (FI1Z 101 MIN DD veya/or FI1Z 101E MIN DD)

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)

Saf madde ve 6zellikleri. Miikkemmel ve gercek gazlar. Enerji, 1s1, ig. Enerjinin korunumu, kapali
ve agik sistemlere uygulanmasi. Is1 makinesi. Termodinamigin ikinci yasasi. Carnot ilkeleri.
Clausius esitsizligi, entropi. Entropinin artisi ilkesi. Ekserji, ikinci yasa ¢dziimlemesi.

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.

Dersin Amaci

(Course Objectives)

1. Ogrencilere enerji doniisiimlerinin temel ilkelerini ve terminolojisini 6gretmek,

2. Miihendislik sistemlerinin 1s1l tasarim temellerini gostermek,

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

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

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
. Enerji doniigimlerinin temel ilkelerini ve terminolojisini kullanabilme, (1)
. Miithendislik sistemlerinin 1sil tasarimlarini yapabilme, (2)
. Bu alanda ¢6ziimleme (analiz), uygulama ve iletisim kurma, (4)
. Termodinamik yasalarimi ilgili alanlarda uygulama, (4)
. Herhangi bir problemde sistem se¢imi yapabilme (4)
ecerilerini kazanir.
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Students who pass the course will be able to:
1. Apply basic principles and terminology of energy conversions, (1)
2. Design basic thermal engineering systems, (2)
3. Analyze, apply and communicate in this field, (4)
4. Apply thermodynamic laws in concerned area, (4)
5. Define the system in any problem. (4)




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Temel kavramlar ve tanimlar. Boyutlar ve birimler. Sistem. Sistemin 6zelikleri. Hal ve denge. Hal

degisimleri ve ¢evrimler. Basing. Sicaklik. Termodinamigin Sifirinci Yasasi.
2 Saf madde ve 6zelikleri. Saf maddenin fazlar1 ve faz degisimi. Ozelik diyagramlar1 ve tablolar1.
3 Miikemmel gaz ve hal denklemi. Ger¢ek gazlar. Sikistirilabilme garpani. Karsilikli haller ilkesi.

Diger hal denklemleri. Termodinamigin birinci yasasina giris.
4 Is1 ve is. Termodinamigin 1. Yasas1 (Kapaln sistemler igin). Ozgiil 1silar. Miikkemmel gazlarin ig

enerji, entalpi ve 6zgiil 1silar1. Kati ve sivilarin 6zgiil 1silar1.
5 Termodinamigin 1. Yasasi (Agik sistemler igin). Kiitlenin korunumu. Enerjinin korunumu. Akis

isi. Siirekli akigli acik sistemler.
6 Zamanla degisen agik sistemler. Diizgiin akisli dengeli agik sistem.
7 Termodinamigin 2. Yasasi. Is1 makineleri. Sogutma makineleri ve 1s1 pompalari.
8 Tersinir ve tersinmez hal degisimleri. Carnot ¢evrimi. Carnot ilkeleri. Mutlak termodinamik

sicaklik dlcegi.
9 Clausius esitsizligi. Entropi. Entropinin artis1 ilkesi. Termodinamigin Uciincii Yasasi.
10 Saf maddenin entropi degisimi. Sicaklik-Entropi (T-s) diyagramu.
11 Miikemmel gazlarin entropi degisimleri. Tersinir siirekli akis isi.
12 Bazi makinelerin adyabatik verimleri.
13 Kullanilabilirlik (Ekserji) ve Ikinci yasa ¢dziimlemesi
14 Kapali ve Acik Sistemlerin ikinci yasa ¢oziimlemesi

COURSE PLAN
Course
Weeks Topics Outcomes

1 Basic concepts and definitions. Dimensions and units. System. Properties of System. State and
equilibrium. State change and cycles. Pressure. Temperature. The Zeroth Law of
Thermodynamics.

2 Pure substance and properties. Phases of pure substance and phase change. Properties
diagrams and tables.

3 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.

4 Heat and work. First law of Thermodynamics (For closed systems). Specific heats. Internal
energy, enthalpy and specific heat of ideal gasses. Specific heat of solids and liquids.

5 First law of Thermodynamics (For open systems). Conservation of mass. Conservation of
energy. Flow work. Open systems with steady flow.

6 Unsteady open systems. The uniform-state, uniform-flow systems. .

7 Second law of Thermodynamics. Heat engines. Refrigeration systems and heat pumps

8 Reversible and irreversible processes. Carnot cycles. Carnot principles. The thermodynamic
temperature scale.

9 Clausius inequality. Entropy. Principle of the increase of Entropy. Third law of
Thermodynamics..

10 Entropy change of pure substance. Temperature-Entropy (T-s) diagram

11 Entropy change of ideal gasses. Reversible steady flow work.

12 Adiabatic efficiency of some engines..

13 Exergy and second law solution

14 Second law solution of closed and open systems.




Ders kaynaklari ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

1- Borgnakke C., Sonntag R.E, “Fundamentals of Thermodynamics”,
International Student Version, 7th Edition, John Wiley & Sons, INC., 20009.
2- Cengel, Y. ve Boles, M., “Miihendislik Yaklasimiyla Termodinamik ",
(Cev. T. Derbentli), McGraw-Hill ve Literatiir, Istanbul, 1996.

3- Cengel, Y. and Boles, M., “Thermodynamics, an Engineering
Approach”,(Trans. T. Derbentli), McGraw-Hill and Literatiir, Istanbul, 1996.

Diger Kaynaklar
(Other References)

Oztiirk, A. ve Kilig, A., “Coziimlii Problemlerle Termodinamik”, Caglayan

Kitabevi, 1998.

(Oztiirk, A. and Kilig, A., “Thermodynamics with Solved Problems”,

Caglayan Kitabevi, 1998.)

Odevler ve Projeler

(Homework & Projects

Ogrencilere her hafta web sayfasinda ¢dzmeleri icin problemler verilecektir. Ogrenci
isterse, bu problemlerin tiimiinii veya bir bolimiini degerlendirilmek {izerd

verebilecektir.

Problems will be given to students on a weekly basis on website. Students may ask
for assessment of all or some of her/his solved problems.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Final sinavi
onsarti

(Prerequisite
for final exam)

- Final Sinavina girebilmek i¢in ara sinavlarin ortalamasinin asgari
degeri en az 35/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 35/100.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %0)

Y1l i¢i Siavlan
(Midterm Exams)

2

%60

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

%40




