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Dersin Ad1

Course Name

Termodinamik 1

Thermodynamics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yaryih Kredisi | AKTS Kredisi | _ Ders UTygt“'a.mla tagora;“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 203 3 2 4 2 0
= Boliim / Program Ugak Miihendisligi
(Department/Program) [ Aeronautical Engineering
Dersin Tiirii Temel Miihendislik Dersin Dili Tiirkge- Ingilizce
(Course Type) Engineering Science (Course Language) Turkish-Ingilizce
Dersin Onkosullar1 | Yo%
. None
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 40% 30% 20% 10%
by Content, %)

Dersin icerigi

(Course Description)

Kavram ve tanimlar, saf madde ve P-v-T &zellikleri, Is ve 1s1, hal ve hal degisimi, Sanki
dengeli prosesler. Isi, is ve kiitle ile enerji transfer, Kapali ve agik sistemler igin
Termodinamigin birinci kanunu, I¢ enerji, entalpi ve 6zgiil 1silar. Kapali ve acik sistemler icin
Termodinamigin ikinci kanunu, Entropi, Daimi-Hal ve Daimi-Akis prosesler , Diizgiin-Hal ve
Diizgiin-Akish prosesler, Ekserji ve Tersinmezlik, Gaz gii¢ ¢evrimleri, Ideal hava-standart
cevrimler, Buhar ve kombine gii¢ ¢evrimleri, Sogutma ¢evrimleri

Concepts and definitions, Pure material and P-v-T properties, Work, heat, state and change
of state, Quasi-equilibrium processes. Energy transfer by heat, work and mass, The first law
of Thermodynamics for closed and open systems, Internal energy, enthalpy and specific
heats. The second law of Thermodynamics for closed and open systems, Entropy, Steady-
State and Steady-Flow (SSSF) processes, Uniform-State and Uniform-Flow (USUF)
processes, Exergy and irreversibility. Gas power cycles, Ideal Air-standard cycles, Vapor
and combined power cycles, Refrigeration cycles

| Dersin Amaci

(Course Objectives)

Bu dersin ana amac1 dgrenciyi termodinamigin birinci ve ikinci kanunlarinin her tiirli
miihendislik uygulamalarina efektif olarak hazirlamaktir.

Main objective of this course to prepare the students to effectively use the first and the
second laws of thermodynamics in every kind of engineering applications

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Termodinamik yasalarinin ve madde 6zelliklerinin ve kavramlarinin anlagilmasi.

2. Termodinamik 1. yasasi, is ve 1s1 kavramlarinin mithendislik problemlerine
uygulanmasinin anlagilmasi

3. Termodinamik 2. yasasinin, entropi prensibinin ve ¢evrimlerin olabilirliginin anlagilmast.
4. Kullanilabilirlik ve is yok edilme prensiplerinin anlagiimasi.

5. Gii¢ ¢cevrimleri, gergek ve ideal durum arasindaki farklar ve bunlarin ugak ve uzay tasitlari
motor sistemlerine uygulanis temellerinin anlagilmasi.

6. Buhar ve ikili gii¢ sistemlerinin temel prensiplerinin anlagilmast.

7. Sogutma sistemlerinin temel prensiplerinin anlagilmasi.

1. Understanding Thermodynamics laws and the concept of material and their properties.

2. Understanding the application of the first law of Thermodynamics, work and heat concepts
to the engineering problems.

3. Understanding the second law of thermodynamics, principle of entropy and reality of
cycles.

4. Understanding the principles of availability and work destruction.

5. Understanding power cycles, the differences between ideal and real cases, and

application basis of these to the engines of aircraft and space vehicles.

6. Understanding the basic principles of steam and combined power systems.

7. Understanding the basic principles of refrigeration systems.




Ders Kitabi

Cengel Y. A., 2008, Thermodynamics: An Engineering Approach,

(Textbook) McGraw Hill.
Diger Kaynaklar Sonntag, Borgnakke, Van Wylen, 2004, Fundamentals of Thermodynamics,
(Other References) Wiley.
Odevler ve Projeler _
(Homework & Projects
Laboratuar Uygulamalan B
(Laboratory Work) B
Bilgisayar Kullanimi B
(Computer Use) B
Diger Uygulamalar
(Other Activities)
Basari Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 2 40%
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler 5 20%
(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 Ciktilar
1 Kavram ve tanimlar 1
2 Saf madde ve P-v-T 6zellikleri 1
3 Is1, is ve kiitle ile enerji transferi 1-2
4 Problem ¢oziimii 1-2
5 Termodinamigin 1. kanunu 1-2
6 Birinci ara sinav 1-2-3
7 Termodinamigin 2. kanunu 2-3
8 Entropi 2-3
9 Problem ¢bziimii 3
10 Ikinci ara smav 2-3-4
11 Ekserji: is potansiveli dl¢iitii 4-5
12 Gaz gii¢ cevrimleri 4-5
13 Buhar ve kombine gii¢ cevrimleri 5-6
14 Sogutma ¢evrimleri 6-7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Concepts and definitions 1
2 Pure material and P-v-T properties 1
3 Energy transfer by heat, work and mass 1-2
4 The first law of Thermodynamics 1-2
5 Problem solving 1-2
6 The first midterm exam 1-2-3
7 The second law of Thermodynamics 2-3
8 Entropy 2-3
9 Problem solving 3
10 The second midterm exam 2-3-4
11 Exergy: a measure of work potential 4-5
12 Gas power cycles 4-5
13 Vapor and combined power cycles 5-6
14 Refrigeration cycles 6-7
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1: Little, 2. Partial, 3. Full
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