2023 - 2024 / EMAK202 - Thermodynamics / Thermodynamics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Thermodynamics / Thermodynamics

Ders Kodu / Course Code

EMAK202

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 7.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
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

yok

not required

Amaci / Purpose

Bu ders klasik termodinamik prensiplerini icerir. Kutle, eneriji, isi, is, verim, ideal ve gercek
termodinamik cevrimler ve farkli termodinamik prosesler icin temel bir anlayis gelistirmek
amaclari arasindadir. Ayrica ders amaclari icinde acik ve kapali sistemler icin birinci ve
ikinci termodinamik yasasi, gercek gaz yasasi ve genel enerji denkleminin incelenmesi de
yer almaktadir.

This course covers classical thermodynamics principles. Kutle aims to develop a basic
understanding of energy, heat, work, efficiency, ideal and real thermodynamic cycles
and different thermodynamic processes. In addition, the first and second
thermodynamic law, real gas law and general energy equation for open and closed
systems are included in the course objectives.

igerigi / Content

Tanimlar ve Temel Kavramlar / Saf Maddenin Ozellikleri / Termodinamigin |. Yasas:
Kapali Sistemler, Agik Sistemler / Termodinamigin Il. Yasasi: Kapali Sistemler, Agik
Sistemler / Entrop / iMihendislik Sistemlerinin Il. Yasa Cézimlemesi / Gaz Akigkanh Glg
Cevrimleri / Buharll Gii¢ Cevrimleri / Temel Sogutma Gevrimleri

Definitions and basic concepts / Pure Chemical Properties / Thermodynamics |. Law:
Closed Systems, Open Systems / Thermodynamics Il. Law: Closed Systems, Open
Systems / Entropy / Engineering Systems |l. Law Analysis / Gas Power Cycles / Vapor
Power Cycles / Basic Refrigeration Cycles

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

yok

no

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

Thermodynamics: An Engineering Approach,8th Edition, Yunus Cengel, Michael A. Boles,
McGraw Hill Education, 2015- Turkce ceviri- Rustem Buyuktur

Thermodynamics: An Engineering Approach,8th Edition, Yunus Cengel, Michael A.
Boles, McGraw Hill Education, 2015- Turkce ceviri- Rustem Buyuktur

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Arif Senol Sener




OGRENME GIKTILARI / LEARNING OUTCOMES

Termodinamik terminolojiyi dogru kullanmak Using thermodynamic terminology correctly

Temel termodinamik ozellikleri aciklayabilmek To be able to explain the basic thermodynamic properties

Birinci ve ikinci yasayi turetebilmek ve tartisabilmek To be able to derive and discuss the first and second laws

Termodinamik akiskanlarin iliskilerini ve ozelliklerini kullanarak problem cozebilmek To solve the problem by using the relations and properties of thermodynamic fluids
Temel termodinamik cevrimlerin analizini yapabilmek To be able to analyze basic thermodynamic cycles

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Tanimlar ve Temel Kavramlar
Introduction and Basic Concepts
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Saf Maddenin Ozellikleri
Properties of Pure Substances
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Saf Maddenin Ozellikleri
Properties of Pure Substances
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Termodinamigin |. Yasasi Kapali Sistemler
The First-Law Analysis of Thermodynamics for Closed Systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Termodinamigin |. Yasasi Kapali Sistemler

The First-Law Analysis of Thermodynamics for Closed Systems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Termodinamigin |. Yasasi Agik Sistemler
The First-Law Analysis of Thermodynamics for Control Volumes
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Termodinamigin |. Yasasi Agik Sistemler
The First-Law Analysis of Thermodynamics for Control Volumes
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Termodinamigin ikinci Yasasi
The Second Law of Thermodynamics
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Entropi
Entropy
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Muhendislik Sistemlerinin Il.Yasa Céziimlemesi

The Second Law Analysis of Engineering Systems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Gaz Akiskanl Gii¢ Cevrimleri
Gas Power Cycles
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;:{ﬁrgsggi\% Methods On Hazirlik / Preliminary
Technigues
13 Buharli Guig Cevrimleri
Vapor and Combined Power Cycles
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁﬂ&gﬁgﬁgmz Methods On Hazirlik / Preliminary
Techniques
14 Sogutma Gevrimleri

Refrigeration Cycles
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number L
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 N y Percentage of
umber S o
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 40.00 40.00
Bireysel Calisma / Self Study 13 3.00 39.00
Derse Katilim / Attending Lectures 13 3.00 39.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 50.00 50.00
Toplam / Total: 30 98.00 170.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 170.00/25.00 = 6.80 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 170.00 / 25.00 = 6.80 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Termodinamik terminolojiyi
dogru kullanmak / Using 5
thermodynamic terminology
correctly

2.Temel termodinamik
ozellikleri aciklayabilmek / To 5
be able to explain the basic
thermodynamic properties

3.Birinci ve ikinci yasayi
turetebilmek ve tartisabilmek /
To be able to derive and 4
discuss the first and second
laws

4.Termodinamik akiskanlarin
iliskilerini ve ozelliklerini
kullanarak problem
cozebilmek / To solve the 4 4
problem by using the relations
and properties of
thermodynamic fluids

5.Temel termodinamik
cevrimlerin analizini
yapabilmek / To be able to 5
analyze basic thermodynamic
cycles

Katki Duzeyi / Contribution Level : 1-Cok Diislik / Very low, 2-Dusiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yuksek / Very high

717




