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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Termodinamik

Thermodynamics

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)
TER 201 3-4-5 3 4,5 3 0 0
TER 201E
Boliim / Program Ortak Havuz
(Department/Program) (Common Pool)
Dersin Tiirii Zorunlu / Segmeli Dersin Dili Tiirkge / Ingilizce
(Course Type) (Compulsory) / (Elective) (Course Language) (Turkish) / (English)

Dersin Onkosullar
(Course Prerequisites)

KIM 101- KIM 101E MIN DD ve (and)
FIZ 101 - FIZ 101E MIN DD veya (or) F1Z 111 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)

Giris ve Temel Kavramlar: Termodinamik ve Enerji, Termodinamigin Sifirinc1 Yasasi, Enerji Dontistimleri
ve Genel Enerji Coziimlemesi, Saf Maddelerin Ozelikleri, Kapali Sistemlerin Enerji Analizi, Kontrol
Hacimleri I¢in Kiitle ve Enerji Coéziimlemesi, Termodinamigin Ikinci Yasasi: Is1 Makinalar;, Sogutma
Makinalar1 ve Ist Pompalari, Carnot Cevrimi, Entropi ve Entropinin Artis1 ilkesi, Ekserji: Is Potansiyelinin
Bir Olgiisii

Introduction and Basic Concepts: Thermodynamics and Energy, Zeroth Law of Thermodynamics, Energy
Conversion and General Energy Analysis, Properties of Pure Substances, Energy Analysis of Closed
Systems, Mass and Energy Analysis of Control Volumes, The Second Law of Thermodynamics: Heat
Engines, Refrigerators and Heat Pumps, The Carnot Cycle, Entropy and The Increase of Entropy Principle,
Exergy: A Measure of Work Potantial

Dersin Amaci

(Course Obijectives)

1.Termodinamigin enerji doniistimleri ile ilgili ilkelerini 6gretmek.

2.Termodinamik ozelikler arasindaki baglantilar1 elde edebilmek i¢in saf maddeleri faz degisimleri ile
beraber 6gretmek ve termodinamik 6zelik tablolarinin kullanilmasini 6gretmek

3.Termodinamigin birinci yasasini enerjinin korunumu ilkesi ile beraber vermek ve birinci yasann kapali
ve agik sistemlere uygulanmasini 6gretmek

4 Mihendislik sistemlerinin performanslarmin teorik limitlerini belirleyebilmek i¢in termodinamigin ikinci
yasasini entropi konsepti ve enerji gecisi sirasindaki tersinmezlikler ile birlikte 6gretmek
5.Termodinamigin temel kavramlarini pratik miihendislik problemlerinin analizini yapabilmek igin
ogretmek

1.To introduce the principles of thermodynamics related to the conversion of energy from one form to
another

2.To introduce the pure substance through the phase change processes in order to establish the
relationships among thermodynamics properties and how to use thermodynamic property tables

3.To introduce the first law of thermodynamics with the Energy Conservation Principle and their
application in both closed and open systems

4.To introduce the second law of thermodynamics with the concept of Entropy and Degradation of Energy
during the energy transfer in order to determine the theoretical limits for the performance of

5.To introduce the basic concepts of thermodynamics for the analysis of practical engineering problems

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla gegen 6grenciler:
I. Termodinamik kavramini enerji doniisiimii olarak anlama
Il. Enerji doniistimleri ile ilgili giinliik mithendislik 6rneklerinden yararlanabilme
Ill. Termodinamik 6zelikler arasindaki baglantilar1 kullanabilme
IV. Miihendislik hesaplamalarinda termodinamik tablolar1 kullanabilme
V. Enerjinin Korunumu ilkesini veya termodinamigin birinci yasasini anlama ve uygulayabilme
VI. Agik ve kapali sistemlerle ilgili problemleri ¢6zme ve ideal gaz denklemini kullanabilme
VII. Termodinamigin ikinci yasasin1 anlama ve uygulayabilme
VIIl. Miihendislik sistemlerinin performansini iceren problemleri ¢6zme

Student, who passed the course satisfactorily can:
I. To understand the concept of thermodynamics as the energy transformation
I. To utilize the everyday engineering example about energy transformation
I11. To use the relationship between the thermodynamics properties
V. To use the thermodynamic tables in engineering calculations
V. To understand and apply the Conservation of Energy Principle or First Law of Thermodynamics
VI. To solve the problems involving the open and closed systems, and to use the ideal gas equation
VII. To understand and apply the second law of thermodynamics
VIII. To solve the problems involving the performance of the engineering systems




Ders Kitabi Y.A. CENGEL, M.A. BOLES, 2007, THERMODYNAMICS, AN ENGINEERING
(Textbook) APPROACH, MCGRAW-HILL.
Diger Kaynaklar M.J. MORAN VE H.N. SHAPIRO, 2008, FUNDAMENTALS OF ENGINEERING

(Other References)

THERMODYNAMICS, JOHN WILEY&SONS.

Y.A. CENGEL, M.A. BOLES, 2008, TERMODINAMIK, MUHENDISLIK
YAKLASIMIYLA, GUVEN BILIMSEL.

K.WARK VE D.E. RICHARDS, 1999, THERMODYNAMICS, MCGRAW-HILL.

R.T. BALMER, WEST PUBL., 1990, THERMODYNAMICS, ST PAUL.

W.Z. BLACK VE G. HARTLEY, 1985 THERMODYNAMICS, HARPER AND ROW.

Odevler ve Projeler

(Homework & Projects

En az bes 6dev verilecektir.

Minimum five homework sets will be assigned.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlar 2 40 %

(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler 5 10 %
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 50%
(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilar1

Giris ve Temel Kavramlar: Termodinamik ve Enerji, Sistemler ve Kontrol Hacimleri, Sistemin Ozelikleri,
Durum ve Denge, Durum Degisimi ve Cevrim, Sicaklik ve Termodinamigin Sifirinci yasasi, Basing

Enerji, Enerji Déniisiimleri ve Genel Enerji Coziimlemesi: Enerjinin Bigimleri, Is1 ile Enerji Gegisi, Is ile
Enerji Gegisi, Isin Mekanik Bigimleri

Enerji, Enerji Doniisiimleri ve Genel Enerji Céziimlemesi: Enerji Doniisiim Verimleri, Enerji ve Cevre

Saf Maddelerin Ozelikleri: Saf Madde, Saf Maddelerin Fazlar1, Faz Degisim Islemleri I¢in Ozelik
Diyagramlari

1 —1v

Saf Maddelerin Ozelikleri: Ozelik tablolari, Mitkemmel Gaz Durum Denklemi, Sikistirilabilme Carpant,
Diger Durum Denklemleri

1 -1v

Kapali Sistemlerin Enerji Analizi: Hareketli Sinir isi, Kapal Sistemler i¢in Enerji Dengesi, Ozgiil Istlar

V-VI

Kapali Sistemlerin Enerji Analizi: Miikemmel Gazlarin I¢ Enerji, Entalpi ve Ozgiil Isilari, Kat1 ve Stvilarin
I¢ Enerji, Entalpi ve Ozgiil 1s1lari

V-VI

Kontrol Hacimleri I¢in Kiitle ve Enerji Coziimlemesi: Kiitlenin Korunumu Ilkesi, Akis Isi ve Akiskanin
Enerjisi, Siirekli Akiglar1 A¢ik Sistemlerin Enerji Analizi

V-VI

Kontrol Hacimleri I¢in Kiitle ve Enerji Coziimlemesi: Miihendislikteki Tipik Siirekli Akish Agik Sistemler,
Zamanla Degisen Acik Sistemlerde Enerjinin Korunumu: Kiitlenin Korunumu ve Enerjinin Korunumu

V-VI

10

Termodinamigin ikinci Yasasi: Isil Enerji Depolari, Ist Makinalari, Sogutma Makinalar1 ve Ist Pompalari,
Devridaim Makinalari, Tersinir ve Tersinmez Durum Degisimleri

VIl - VI

11

Termodinamigin fkinci Yasasi: Carnot Cevrimi, Carnot Ylkeleri, Termodinamik Sicaklik Olgegi, Carnot Ist
Makinasi, Carnot Sogutma Makinas1 ve Is1 Pompasi

VII- VI

12

Entropi: Entropinin Artis1 Ilkesi, Saf Maddelerin Entropi Degisimi, Izantropik Durum Degisimleri, Entropi
Iceren Ozelik Diyagramlari, T ds Baglantilar1 S1vi ve Katilarin Entropi Degisimi

VIl - VI

13

Entropi: Miikemmel Gazlarin Entropi Degisimi, Tersinir Siirekli Akis Isi, Kompresér Isinin En Aza
Indirilmesi, Siirekli Akighi Cihazlarin Izantropik Verimleri, Entropi Dengesi

VI - VI

14

Ekserji: Is Potansiyelinin Bir Olgiisii: Tersinir Is ve Tersinmezlik, Ikinci Yasa Verimi, Bir Sistemin
Ekserji Degisimi, Is1 Is ve Kiitle ile Ilgili Ekserji Gegisi, Eksejinin Azalmasi Ilkesi ve Ekserji

VIl - VI

COURSE PLAN

Weeks

Topics

Course
Outcomes

Basic Concepts and Thermodynamics: Thermodynamics and Energy, Systems and Control Volumes,
Properties of a System, State and Equilibrium, Processes and Cycles, Temperature and the Zeroth Law
of Thermo

Energy, Energy Transfer and General Energy Analysis: Forms of Energy, Energy Transfer by Heat,
Energy Transfer by Work, Mechanical Forms of Work

Energy, Energy Transfer and General Energy Analysis: Energy Conversion Efficiencies, Energy and
Environment

Properties of Pure Substances: Pure substance, Phases of a Pure Substance, Property Diagrams for
Phase-Change Processes

-1

Properties of Pure Substances: Property Tables, The ldeal-Gas Equation of State, Compressibility
Factor, Other Equations of State

"n-1v

Energy Analysis of Closed Systems: Moving Boundary Work, Energy Balance for Closed Systems,
Specific Heats

V-VI

Energy Analysis of Closed Systems: Internal Energy, Enthalpy, and Specific Heats of Ideal Gases,
Internal Energy, Enthalpy, and Specific Heats of Solids and Liquids

V-VI

Mass and Energy Analysis of Control Volumes: Conservation of Mass, Flow Work and the Energy of a
Flowing Fluid, Energy Analysis of Steady-Flow Systems Energy Balance

V-VI

Mass and Energy Analysis of Control VVolumes: Some Steady-Flow Engineering Devices, Energy
Analysis of Unsteady-Flow Processes: Mass Balance and Energy Balance

V-VI

10

The Second Law of Thermodynamics: Thermal Energy Reservoirs, Heat Engines, Refrigerators and
Heat Pumps, Perpetual-Motion Machines, Reversible and Irreversible Processes

VII- VI

11

The Second Law of Thermodynamics: The Carnot Cycle, The Carnot Principles, The Thermodynamic
Temperature Scale, The Carnot Heat Engine, The Carnot Refrigerator and Heat
Pump

VIl - VI

12

Entropy: The Increase of Entropy Principle, Entropy change of Pure Substances, Isentropic Processes,
Property Diagrams Involving Entropy, The Tds Relations, Entropy Change of
Liquids and Solids

VII- VI

13

Entropy: The Entropy Change of Ideal Gases, Reversible Steady-Flow Work, Minimizing the
Compressor Work, Isentropic Efficiencies of Steady-Flow Devices, Entropy Balance

VIl -V

14

Exergy: A Measure of Work Potential: Reversible Work and Irreversibility, Second-Law Efficiency,
Exergy Change of a System, Exergy Transfer by Heat, Work, and Mass, The Decrease
of Exergy Principle an

VII- VI




Dersin MUHENDISLIiK Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
1 2 3
a Matematik, fen bilimleri ve miihendislik bilgilerini miihendislik problemlerini modelleme ve ¢6zme i¢in X
uygulayabilme becerisi
b Deney tasarlama ve yiiriitme, sonuglarini analiz etme ve yorumlama becerisi X
c Bir sistemi, sistem bilesenini, iiriinii ya da prosesi; ekonomi, ¢evre, sosyal, politik, etik, saglik ve giivenlik,
iiretilebilirlik ve stirdiiriilebilirlik gibi gercekei kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak X
sekilde tasarlama becerisi
d Cok disiplinli takimlarda galigabilme becerisi X
e Miihendislik problemini saptama, tanimlama, formule etme ve ¢dzme becerisi X
f Mesleki ve etik sorumluluk bilincine sahip olma X
g Tiirkge ve Ingilizce sozlii ve yazih etkin iletigim kurabilme becerisi X
h Miihendislik uygulamalarinin kiiresel, ekonomik, ¢evresel ve sosyal alandaki etkilerini anlamaya yonelik X
kapsamli bilgi
i Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erigebilme, bilim ve teknolojideki gelismeleri izleme, X
kendini siirekli yenileme ve elestirel diigiinme becerisi
j Is hayatim biitiinleyen ve tekstil miihendisliginin uygulandig1 sektdrleri etkileyen giincel konularda bilgi X
k Miihendislik uygulamalari igin gerekli olan teknik, birikim ve modern miihendislik araglarini kullanma X
becerisi; bilisim teknolojilerini etkin bir sekilde kullanma becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and The Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a An ability to apply knowledge of mathematics, basic sciences and basic engineering to modeling and X
solving engineering problems
b An ability to design and conduct experiments, as well as to analyze and interpret data X
c An ability to design a system, component, product or process to meet certain desired needs within realistic
constraints and conditions such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
d An ability to function on multi-disciplinary teams X
e An ability to identify, describe, formulate, and solve engineering problems X
f An understanding of professional and ethical responsibility X
g An ability of effective verbal and written communication in Turkish and English X
h The broad education necessary to understand the impact of engineering practices in a global, economic, X
environmental and social field
i A recognition of the need for life-long learning, an ability to access to knowledge and to pursue X
developments in science and technology, an ability of continuous self improvement and critical thinking
j A knowledge of contemporary issues complementing business life and concerning sectors including X
engineering practices
k An ability to use the techniques, skills and modern engineering tools necessary for engineering practice; X
an ability to use information technologies effectively

1: Little, 2. Partial, 3. Full

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




