2023 - 2024 / OOTO273 - Thermodynamics / Thermodynamics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Thermodynamics / Thermodynamics

Ders Kodu / Course Code

0O0TO273

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Associate / Associate

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 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

On kosul olan ders yoktur.

There is no prerequisite course.

Amaci / Purpose

Temel kavramlar (sistem, gevre, hal degisimi, gevrim,), Termodinamigin sifirnci kanunu Isi
ve is doniisiimleri Saf maddenin termodinamik 6zellikleri (6zellik bagintilari, p-v, T-s
diyagramlari) Saf maddenin termodinamik ézellikleri (Ozellik bagintilar, p-v, T-s
diyagramlari) ideal gaz denklemi ve ideal gazlarin hal degisimleri Termodinamigin 1.
Kanunu Termodinamigin 2. Kanunu Motor gevrimleri, gevrimlerin karsilastinimasi igten
yanmali motorlarda ig, verim, gug bilir .

Basic concepts (system, environment, phase change, cycle), Zeroth law of
thermodynamics Heat and work transformations Thermodynamic properties of pure
substance (property relations, pv, Ts diagrams) Thermodynamic properties of pure
substance (Property relations, pv, Ts diagrams) Ideal gas equation and ideal gases.
1st Law of Thermodynamics 2nd Law of Thermodynamics. Engine cycles, comparison
of cycles. Knows work, efficiency, power in internal combustion engines.

igerigi / Content

Sistemler, fazlar ve durum nicelikleri, ideal gazlarin kinetik teorisi, Basing, is ve kimyasal
potansiyel. Isi ve 1si kapasitesi, Birinci yasa, Carnot déngusu, Ikinci yasa, 1st makinalari,
Termodinamik yasalarin uygulamalari

Systems, phases and state quantities, Kinetic theory of ideal gases, Pressure, work
and chemical potential. Heat and heat capacity, First law, Carnot cycle, Second law,
heat engines, Applications of thermodynamic laws

Onerilen Diger Hususlar /
Recommended Other
Considerations

Yok

None

Staj Durumu / Internship Status

On Lisans icin 15/30 is giinii olup veya staj projesi ile tamamlanmaktadir.

It takes 15/30 working days for Associate Degree or completed with an internship
project.

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

Miihendislik Yaklasimiyla Termodinamik - Yunus A. Cengel

Thermodynamics with an Engineering Approach - Yunus A. Cengel

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gor. Elif BALTA

Lecturer Elif BALTA




OGRENME GIKTILARI / LEARNING OUTCOMES

Temel kavramlar (sistem, ¢evre, hal degisimi, gevrim,) bilir.

Knows the basic concepts (system, environment, state change, cycle,).

Termodinamigin sifirnci kanunu Isi ve is donustimlerini bilir.

Know the zeroth law of thermodynamics, heat and work transformations.

Saf maddenin termodinamik 6zellikleri (Ozellik bagintilan, P-v, T-s diyagramlar), ideal gaz denklemi
ve Ideal gazlarin hal degigimlerini bilir.

Thermodynamic properties of pure matter (property relations,P-v, T-s diagrams), ideal gas equation
and state changes of ideal gases.

Termodinamigin 1. ve 2. Kanunu, Motor gevrimleri, cevrimlerin karsilastinimasi, igten yanmali
motorlarda is, verim ve guig bilir.

1st and 2nd Law of Thermodynamics, engine cycles, comparison of cycles, work, efficiency and
power in internal combustion engines.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Sistemler, fazlar ve durum nicelikleri
Systems, phases and state quantities
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 ideal gazlarn kinetik teorisi
Kinetic theory of ideal gases
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Basing, is ve kimyasal potansiyel. Isi ve isI kapasitesi.
Pressure, work and chemical potential. Heat and heat capacity.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Gergek gazin hal denklemi
Equation of state of real gas
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Tersinir ve tersinir olmayan prosesler

Reversible and irreversible processes
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Sistemler, fazlar ve durum nicelikleri
Systems, phases and state quantities
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Birinci yasa, Carnot déngusu.
First law, Carnot cycle.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Vize sinavlar
Midterm Exams
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 ikinci yasa, 1s1 makinalari.
Second law, heat engines.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Euler denklemi, Gibbs-Duhem bagintisi
Euler equation, Gibbs-Duhem relation
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Termodinamik yasalarin uygulamalari

Applications of the laws of thermodynamics
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Termodinamik potansiyeller
Thermodynamic potentials
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Termodinamik potansiyeller
Thermodynamic potentials
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Legendre donlsimleri
Legendre transformations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final sinavlari

Final exams
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
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:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 9.00 9.00
Ev Odevi / Homework 1 20.00 20.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 19.00 19.00
Okuma / Reading 1 20.00 20.00
Problem C6zim / Problem Solving 1 30.00 30.00
Toplam / Total: 7 100.00 100.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 100.00/25.00 = 4.00 ~ 4.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 100.00 / 25.00 = 4.00 ~ 4.00

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilar / Program Outcomes

1.1.2

1.1.3

114 [ 115|116 |1.1.7 118 | 1.1.9 (1.1.10({1.1.11]1.1.12|1.1.13|1.1.14

1.Temel kavramlar (sistem,
cevre, hal degisimi, cevrim,)
bilir. / Knows the basic
concepts (system,
environment, state change,
cycle,).

2.Termodinamigin sifirinci
kanunu Isi ve is donlsumlerini
bilir. / Know the zeroth law of
thermodynamics, heat and
work transformations.

3.Saf maddenin termodinamik
ozellikleri (Ozellik bagintilari, P-
v, T-s diyagramlari), ideal gaz
denklemi ve ideal gazlarin hal
degisimlerini bilir. /
Thermodynamic properties of
pure matter (property
relations,P-v, T-s diagrams),
ideal gas equation and state
changes of ideal gases.

4. Termodinamigin 1. ve 2.
Kanunu, Motor ¢evrimleri,
cevrimlerin karsilastinimasi,
Icten yanmali motorlarda is,
verim ve gug bilir. / 1st and 2nd
Law of Thermodynamics,
engine cycles, comparison of
cycles, work, efficiency and
power in internal combustion
engines.

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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