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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

THERMODYNAMICS / THERMODYNAMICS

Ders Kodu / Course Code

TER301

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci 6grencilerin; termodinamik kanunlarini anlayabilmesi, termodinamigin
temel esaslarinin mihendislik islemlerine uygulamalarini kavramasini saglamaktir.

The aim of this course is to provide the understanding and application of
thermodynamic laws in to the engineering systems.

igerigi / Content

Termodinamigin temel kavramlari, enerjinin bigimleri, sistem ve 6zellikleri, basing ve
sicaklik kavramlari, termodinamigin sifirnnci yasasi, saf maddenin fazlari, hal degisimleri,
ideal gazlar, sikistinlabilme ¢arpani, Termodinamigin 1. yasasi, kapal ve acik sistemlere
uygulanmasi, Termodinamigin 2. yasasi, tersinir ve tersinmez hal degisimi, Carnot ¢evrimi,
1sl makinasi, sogutucular, 1si pompasi, entropi, tersinir siirekli akis isi, tersinir is ve
tersinmezlik, gaz akigkanl gii¢ cevrimleri, Otto ve Dizel gevrimi, sogutma ¢evrimleri, gaz
buhar karnsimlari, Su buharinin termodinamik ézellikleri, nemli havanin termodinamik
ozellikleri ve iklimlendirme islemleri.

Basic concepts of thermodynamics, forms of energy, system and its properties,
pressure and temperature concepts, first law of thermodynamics, phases of pure
substances, phase changes processes, ideal gases, compressibility factor, first law of
thermodynamics: application to closed and open systems, second law of
thermodynamics, reversible and irreversible phase changes, Carnot cycle, heat
engine, refrigerators, heat pumps, entropy, reversible steady-flow work, reversible
work and irreversibility, gas power cycles, Otto ve Diesel cycles, refrigeration cycles,
gas vapor mixtures, thermodynamic properties of water vapor and moist air, air
conditioning processes.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Cengel, Y.A., M.A. Boles, 2007. Thermodynamics, An Engineering Approach Sixth Edition.

Mc Graw Hill, ISBN: 978-007-8.

Cengel, Y.A., M.A. Boles, 2008. Termodinamik-Miihendislik Yaklasimiyla, Ceviri Editori:
Ali Pinarbasi, ISBN: 978-975-6240-26-7, Izmir Giiven Kitabevi, izmir.

Howell, J.R., R.O.Buckius, 1992. Fundamentals of Engineering Thermodynamics. Mc
Graw Hill, ISBN: 0-07-909369-8

Sonntag, R.E., C. Borgnakke, G.J.V. Wylen, 2003. Fundamentals of Engineering
Thermodynamics. Wiley, ISBN: 0-471-15232-3

Cengel, Y.A., R.H.Turner, 2001. Fundamentals of Thermal-Fluid Sciences. Mc Graw Hill,
ISBN: 0-07-118152-0

Cengel, Y.A., M.A. Boles, 2007. Thermodynamics, An Engineering Approach Sixth
Edition. Mc Graw Hill, ISBN: 978-007-8.

Cengel, Y.A., M.A. Boles, 2008. Termodinamik-Miihendislik Yaklasimiyla, Ceviri
Editorii: Ali Pinarbasi, ISBN: 978-975-6240-26-7, Izmir Giiven Kitabevi, izmir.

Howell, J.R., R.O.Buckius, 1992. Fundamentals of Engineering Thermodynamics. Mc
Graw Hill, ISBN: 0-07-909369-8

Sonntag, R.E., C. Borgnakke, G.J.V. Wylen, 2003. Fundamentals of Engineering
Thermodynamics. Wiley, ISBN: 0-471-15232-3

Cengel, Y.A., R.H.Turner, 2001. Fundamentals of Thermal-Fluid Sciences. Mc Graw
Hill, ISBN: 0-07-118152-0

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof.Dr. R. Cengiz AKDENIZ

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Termodinamigin temel kavramlarini, sifirnci yasayi kavrayabilme. Understanding of basic definitions and zeroth law of thermodynamics.
5 Saf maddenin 6zelliklerini, ideal gaz hal denklemini kavrayip, teknik konularin ¢éziimlenmesinde Understanding of properties of pure substances, ideal gas equation of state and ability to use the
kullanabilme solving of technical issues.
3 Termodinamigin 1. yasast ile ilgili temel bilgileri kavrayip, kapali ve acik sistemlere uygulayabilme. Understanding of first law of thermodynamic and applying the first law of thermodynamic to the closed
and control volumes.
4 Enerjinin transferi konusunu kavrayip, isi is ve kiitle yoluyla enerji transferine iliskin teknik konulari

céziimleyebilme.

Understanding of energy transfer by heat, work and mass and ability to solve technical problems.

5 Termodinamigin 2. yasasi ile ilgili temel bilgileri kavrayip, sistemlere uygulayabilme.

Understanding of second law of thermodynamic and applying to the systems.

6 Gaz akiskanl gli¢ gevrimleri ve sogutma cevrimleri ile ilgili temel bilgileri kavrayip, sistemlere

uygulayabilme.

Understanding of the basic knowledge on gas power refrigeration cycles and applying to the systems.

7 Gaz buhar karigimlar ve iklimlendirme ilgili temel bilgileri kavrayip, sistemlere uygulayabilme.

the systems.

Understanding of gas-vapor mixtures and air conditioning (climatization) processes and applying to

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Termodinamigin temel kavramlari-Sifirinci yasa
Basic concepts of thermodynamics-Zeroth Law of thermodynamics
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Saf maddenin 6zellikleri
Properties of pure substances
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Termodinamigin birinci yasasi: kapali sistemler, enerjinin isi, is ve
3 kiitle yoluyle transferi
First law of thermodynamics-closed systems, energy transfer by heat,
work and mass
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Termodinamigin birinci yasasi: agik sistemler
First law of thermodynamics-open systems
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
5 Termodinamigin ikinci yasasi: 1si makinalari, sogutma makinalari
Second law of thermodynamics: heat engines, refrigerators
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Termodinamigin ikinci yasasi: isi pompalari, carnot ilkeleri
Second law of thermodynamics: heat pumps, carnot principles,
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Entropi
Entropy
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Exergy
Exergy
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Gaz akigkanh gui¢ gevrimleri
Gas power cycles
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Sogutma gevrimleri

Refrigeration cycles
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Gaz kansimlarn
Gas mixtures
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Gaz buhar karigimlari
Gas-vapor mixtures
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Su buhari ve termodinamik 6zellikleri
Water vapor and thermodynamical properties
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 iklimlendirme islemleri
Air conditioning processes
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Yariyil sonu sinavi

Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities NSayl / Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 70
Quiz / Quiz 1 10
Ev Odevi / Homework 1 20
Toplam / Total: 3 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Proje Hazirlama / Project Preparation 2 8.00 16.00
Rapor Hazirlama / Report Preparation 14 2.00 28.00
Derse Katilim / Attending Lectures 14 1.00 14.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Ara Sinav / Midterm Examination 1 15.00 15.00
Final Sinavi / Final Examination 1 15.00 15.00
Toplam / Total: 34 81.00 128.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 128.00/30.00 = 4.27 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 128.00 / 30.00 = 4.27 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9 {1.1.10(1.1.11|1.1.12|1.1.13

1.Termodinamigin temel
kavramlarini, sifirinci yasayi
kavrayabilme. / Understanding
of basic definitions and zeroth
law of thermodynamics.

2.Saf maddenin 6zelliklerini,
ideal gaz hal denklemini
kavrayip, teknik konularin
¢ozumlenmesinde
kullanabilme / Understanding
of properties of pure
substances, ideal gas equation
of state and ability to use the
solving of technical issues.
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3.Termodinamigin 1. yasasi ile
ilgili temel bilgileri kavrayp,
kapali ve acik sistemlere
uygulayabilme. /
Understanding of first law of
thermodynamic and applying
the first law of thermodynamic
to the closed and control
volumes.

4.Enerjinin transferi konusunu
kavrayip, isi is ve kutle yoluyla
enerji transferine iliskin teknik
konulari ¢6ztiimleyebilme. /
Understanding of energy
transfer by heat, work and
mass and ability to solve
technical problems.

5.Termodinamigin 2. yasasi ile
ilgili temel bilgileri kavrayip,
sistemlere uygulayabilme. /
Understanding of second law of
thermodynamic and applying to
the systems.

6.Gaz akiskanli gu¢ gevrimleri
ve sogutma cevrimleri ile ilgili
temel bilgileri kavrayip,
sistemlere uygulayabilme. /
Understanding of the basic
knowledge on gas power
refrigeration cycles and
applying to the systems.

7.Gaz buhar karigimlar ve
iklimlendirme ilgili temel bilgileri
kavrayip, sistemlere
uygulayabilme. /
Understanding of gas-vapor
mixtures and air conditioning
(climatization) processes and
applying to the systems.

Katki Dlzeyi / Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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