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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi/ Course Name

TERMODINAMIK | / THERMODYNAMICS |

Ders Kodu / Course Code

507002012018

Ders Tiirii / Course Type

Ders

Ders Seviyesi / Course Level

Lisans / First Cycle

Ders Akts Kredi / ECTS

4,00

Haftalik Ders Saati (Kuramsal) /
Course Hours For Week
(Theoretical)

3,00

Haftalik Uygulama Saati / Course
Hours For Week (Objected)

0,00

Haftalik Laboratuar Saati / Course
Hours For Week (Laboratory)

0,00

Dersin Verildigi Yil / Year

2

Odgretim Sistemi / Teaching System

Birinci Ogretim / Face to Face

Egitim Dili / Education Language

Tiirkge / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci/ Purpose

Temel termodinamik yasa ve prensiplerinin anlatimasi. Termodinamigin 1. ve 2. yasasin
caligiimasi ve enerjinin korunumu kavramina giris. Entropi kavramina girig ve enerji
déniisiiminde énemi. Klasik termodinamikle ilgili mihendislik problemlerini tamimlamak,
formiile etmek ve ¢ozimlemek ve bu uygulamalan degisik tip sistem ve proseslerde
uygulamak. Sistemlerin enerji etkilesimlerini cdziimlemede kullanilan termodinamik
yasalanm tammiamak ve dgrencilerin temel termodinamik kavramlarim makine
miihendisligi alaninda karsilasacagi problemlere uygulayabilmesini saglamak. Ogrencilere
temel termodinamik analizlerin nasil ¢gdziimlenecegini 6gretmek.

Description of fundamental laws and principles of Thermodynamics. Practicing the first
and second laws and providing an introduction to conservation of energy principle.
Introduction to entropy concept and its significance in energy transition. Defining,
formulating and solving the problems related with conventional thermodynamics and
applying it in different types of systems and processes. Defining the laws of
thermodynamics used in the solution of energy interaction of systems and providing
the students the ability to apply concepts of thermodynamics to the problems that

he /she can encounter in mechanical engineering field.

igerigi / Content

Termodinamik kavramlar ve tanimlar. Saf maddelerin termodinamik ozelikleri. Sifinnc
yasa. Is ve 1s1. Termodinamigin birinci yasasi: kapal ve acik sistemlere uygulanmasi.
Termodinamigin ikinci yasasi. Carnot gevrimi. Entropi.

Thermodynamic concepts and definitions. Thermodynamic properties of pure
substances. Zeroth Law. Work and heat. First law of thermodyanmics: And its
application to closed and open systems .Second law of thermodynamics.Carnot cycle.
Entropy.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None
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Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

DERS KITABI:

1. Y.A.Cengel, M.A.Boles, “Termodinamik Miihendislik Yaklasimiyla®, McGraw-Hill,
7.Basim, Palme Yayincilik, 2013.

YARDIMCI KITAPLAR:

1.Ali Giingdr, "Coziimlii Problemlerle Termodinamik”, Palme Yayincilik, 2015,
2.Borgnakke C., Sonntag R.E., “Termodinamigin Temelleri", 8. Basim'dan geviri Palme
Yaymnlan , 2018.

3.Moran M.J.,Shapiro H.N.,Boettner D.D.,Bailey M.B., Miihendislik Termodinamiginin
ilkeleri, 7.Baski, Wiley,

Palme Yayincilik, 2015,

TEXTBOOK:
Y.A.Cengel, M.A.Boles, “Termodinamik Mithendislik Yaklasimiyla”, McGraw-Hill,
7.Basim, Palme Yayincilik, 2013.

RECOMMENDED BOOKS:

1.Ali Gling0r, "Coziimli Problemlerle Termodinamik”, Palme Yayincilik, 2015,
2.Borgnakke C., Sonntag R.E., “Termodinamigin Temelleri", 8. Basim'dan ceviri Palme
Yaymnlan , 2018.

3.Moran M.J.,Shapiro H.N.,Boettner D.D.,Bailey M.B., Miihendislik Termedinamiginin
ilkeleri, 7.Baski, Wiley,

Palme Yayincilik, 2015,

Ogretim Uyesi (Uyeleri) / Faculty

Prof. Dr. Hiiseyin Giinerhan, Dr. Ogr.Uyesi Ozay Akdemir, Dr. Ogr.Uyesi Gékhan Guirlek

Prof. Dr. Hiiseyin Giinerhan, Assist. Prof. Dr, Ozay Akdemir, Assist. Prof. Dr, Gékhan

Member (Members) Giirlek
OGRENME CIKTILARI / LEARNING OUTCOMES
1 Kutlenin korunumu, enerjinin korunumu ve termodinamigin ikinci yasasinin anlasilmis olmasi Understand of Conservation of mass, Conservation of energy and second law of thermodynamics
2 is ve is1 etkilesimlerinin égrenilmesi Learn work and heat interactions
3 m.mm: w_x_m,ﬂ__.___mc__: maddelerin _mqaoa:mﬁ_x @_Nm:___ﬂ:.w:_:.,: ve bazilanmn degisimierinin hesaplamimasi Understand and learn thermodynamic properties of basic compressible substances and calculation
yontemlerinin tamamiyla anlasiimasi ve égrenilmesi methods for the changes on them
4 Termodinamigin birinci yasasinin anlasiimasi ve uygulanabilmesi Understand and apply of first law of thermodynamics
5 Mmﬂwﬁﬁmmﬁw%mﬁo. Gevrimi ve Camot Prensiplerinin anlagilmasi ve problem irdelemelerinde Understand and use Irreversibility, cycle and principles of Carnot in problem discussions
6 Gergek ve ideal gevrimler ve prosesler konusunda irdelemeler gergeklestirebilme Realize examination over actual and ideal cycles and processes
7 Entropi kavraminin anlasilmasi Understand the concept of entropy

HAFTALIK DERS ICERIGIi / DETAILED COURSE OUTLINE

E.U.




Hafta / Week
Teorik Dersler / Theoretical Uygulama Lab ._@mm_mm_ﬂ_ﬂu MHM%MMM Methods On Hazirlik / Preliminary
Techniques
1 Termodinamik kavramlar ve tanimlar Rehberli problem ¢ozimu
Thermodynamics concepts, and definitions Problem Solving Sessions
: ; Ogretim Y :
Teorik Dersler / Theoretical Uygulama Lab .wmn__umﬁ_ﬂ“w_.ﬂmm%mﬂm Methods On Hazirlik / Preliminary
Techniques
2 Saf maddelerin termodinamik dzellikleri, p-v-T yiizeyleri Rehberli problem gézimi
Thermodynamic properties of pure substances, P-v-T surfaces Problem Solving Sessions
: ? =<k Baret :
Teorik Dersler / Theoretical Uygulama Lab ._l.wxqm_”__ﬁﬂ“ __w_.ﬂnw%_ﬂm Methods On Hazirlik / Preliminary
ﬂmn_._:_ncmw
3 Mikemmel gaz ozellikleri,sikistinlabilme faktoru Rehberli problem ¢ézimii
Properties of ideal gases, compressibility factor Problem Solving Sessions
Teorik Dersler / Theoretical Uygulama Lab wmun”“__aﬁ%.ﬂw%mnm Methods On Hazirlik / Preliminary
Techniques
4 Is1 ve is kavramlan ve uygulamalan Rehberli problem ¢ozimui
Heat and work concepts and applications Problem Solving Sessions
i Ogretim Yént .
Teorik Dersler / Theoretical Uygulama Lab #muﬂ%ﬁz%ﬂ%%ﬁm Methods On Hazirk / Preliminary
Technigues
5 Mmmﬂ%eama_wa birinci yasasinin kapali sistemlere uygulanmasi, i¢ Rehberii problem ¢éziimii
Application of first law of thermodynamics to the closed systems, Problem Solving Sessions
internal energy




Ogretim Ydntem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlk / Preliminary
Technigues
6 M_mmﬂ_oa_nma_o_z birinci yasasinin kapali sistemlere uygulanmasi, i¢ Rehberli problem ¢ézimi
)vE__nmz_o: of first law of thermodynamics to the closed systems, Problem Solving Sessions
internal energy €
: : gretim Yont
Teorik Dersler / Theoretical Uygulama Lab ._@M_M””E._mzw_.ﬂmm%mﬂm Methads On Hazirlik / Preliminary
Techniques
7 Ara Sinav
Midterm Exam
i Yoéntem v
Teorik Dersler / Theoretical Uygulama Lab Wmn_ﬁnﬂwﬂq_Qmanmgm Methods On Hazirlik / Preliminary
Techniques
8 Termodinamigin birinci yasasinin acik sistemlere uygulanmasi Rehberli problem ¢ézimii
Application of first law of thermodynamics to open systems Problem Solving Sessions
; retim Yontem
Teorik Dersler / Theoretical Uygulama Lab ._Omur:_xﬁnmwm._mnaﬂm Methods On Hazirlik / Preliminary
Techniques
9 Termodinamigin birinci yasasinin acik sistemlere uygulanmasi Rehberli problem ¢ézimii
Application of first law of thermodynamics to open systems Problem Solving Sessions
¥ : Ogretim Yont :
Teorik Dersler / Theoretical Uygulama Lab %Mrw_wq_ﬂ“ %_._...wmm nﬂ_ﬂm Methods On Hazirlik / Preliminary
Technigues
10 Sirekli ve zamanla degisen agik sistemlerin enerji analizi Rehberli problem ¢ozumu
Energy analysis of steady and unsteady open systems Problem Solving Sessions
> : gretim Yont
Teorik Dersler / Theoretical Uygulama Lab ._n.u_wmw“__h_.wn _,ﬂ_w%_ﬂm Methods On Hazirlik / Preliminary
Techniques - — =y
Termodinamigin ikinci yasasi, tersinir durum dedgisimleri, Carnot 1 - 1”- 4/.,
11 cevrimi Rehberli problem ¢ozimi o.+ « ._o '/...
o - J.1 # 3 - .

Second law of thermodynamics, reversible state changes, Carnot
cycle

Problem Solving Sessions
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4 5 Ogretim Yo
Teorik Dersler / Theoretical Uygulama Lab ._.%_”M__ﬁﬁhm\ %MW%%M Methods On Hazirlk / Preliminary
Techniques
12 Tersinir olmayan durum degigimleri, entropi tamimi, Clausius esitsizligi|Rehberli problem ¢dziimii
Irreversible state changes, Clausius inequality Problem Solving Sessions
: ; Ogretim Yént
Teorik Dersler / Theoretical Uygulama Lab .ﬂmw___ﬂnu_xﬁ_.,_x MMM%_MHM Methods On Hazirlik / Preliminary
Techniques
T dS badintilan, saf maddenin entropi degisimi, sivi ve katilann - R,
13 mikemmel gazlann entropi dedisimleri Rehberti problem ¢bziimii
Mo._u_.wmam_mn_o:mzﬁ. entropy change of pure substances liquids and Problem Solving Sessions
Teorik Dersler / Theoretical Uygulama Lab Sgtedm yonlemys On Hazirlik / Prefimina
; Teknikleri/Teaching Methods s
Technigues
Acik ve kapal sistemlerde ikinci yasa uygulamalan, miikkemmel : Eon
14 gazlann tersinir izantropik hal degisimieri Rehberli problem ¢oziimii
Second law applications in open and closed systems, reversible . .
isentropic state changes of ideal gases Problem Solving Sessions
: im Yon
Teorik Dersler / Theoretical Uygulama Lab w.wm”w_nﬁnw_.mpmm%_ﬂm Methods On Hazirlik / Preliminary
Techniques
Acik ve kapal sistemlerde ikinci yasa uygulamalan, mitkkemmel ; s T
18 gazlanin tersinir izantropik hal degisimleri Rehberli problem ¢6ziimil
Second law applications in open and closed systems, reversible ; :
isentropic state changes of ideal gases Probieny Sohing Sessions
; : tim Y& i
Teorik Dersler / Theoretical Uygulama Lab ._Omum”m__ﬁﬂz %ﬁ%%_ﬂw Methods On Hazirlik / Preliminary
Techniques
16 Final Sinay Problem Solving Sessions
Final Exam Problem Solving Sessions -




DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yanyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities zmms ! Percentage of
umber T
Contribution (%)
Ara Sinav [ Midterm Examination 1 100
Toplam / Total: 1 100
Basan Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
I Sal Katki Yiizdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nu aw__,..m ; Percentage of

Contribution (%)

Final Sinawvi / Final Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Bagsan Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:




IS YUKU / WORKLOADS

Siresi | Toplam I YUki
v Sayi / (Saat) / (Saat) / Total

Einiider/Worklonds Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2,00 2,00
Final Sinavi / Final Examination 1 2,00 2,00
Derse Katiim / Attending Lectures 28 2,00 56,00
Bireysel Calisma / Self Study 14 1,00 14,00
Ara Sinav Igin Bireysel Galigma / Individual Study for Mid term Examination 1 10,00 10,00
Final Sinavi iciin Bireysel Calisma / Individual Study for Final Examination 1 25,00 25,00
Odev Problemleri igin Bireysel Galisma / Individual Study for Homework Problems 5 2,00 10,00
Quiz / Quiz 5 0,50 2,50
Toplam / Total: 56 44,50 121,50

Dersin AKTS Kredisi = Toplam Is Yiiki (Saat) / 30,00 (Saat/AKTS) = 121,50/30,00 = 4,05 ™ 4.00 / Course ECTS Credit = Total Workload (Hour) / 30,00 (Hour / ECTS) = 121,50/ 30,00 = 4,05 ~ 4.00




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Cikulan / Learning Outcomes

Program Ciktilan / Program Outcomes

1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6|1.1.7

1.1.8

119

Tl

114114

1.1.1

1.1.1

1.1.1

1.1.1

1.Kiitlenin korunumu, enerjinin korunumu ve termodinamigin ikinci
yasasinin anlasilmis olmasi / Understand of Conservation of mass,
Conservation of energy and second law of thermodynamics

2.1s ve 1si etkilesimlerinin 6grenilmesi / Learn work and heat
interactions

3.Basit sikistinlabilir maddelerin termodinamik 6zeliklerinin ve
bazilaninin degisimlerinin hesaplaniimasi yontemlerinin tamamyla
anlagilmas ve dgrenilmesi / Understand and learn thermodynamic
properties of basic compressible substances and calculation
methods for the changes on them

4. Termodinamigin birinci yasasinin anlasiimasi ve
uygulanabilmesi / Understand and apply of first law of
thermodynamics

5.Tersinmezlik, Carnot Cevrimi ve Carnot Prensiplerinin anlasiimasi
ve problem irdelemelerinde kullanilabilmesi / Understand and use
Irreversibility, cycle and principles of Carnot in problem discussions

6.Gergek ve ideal gevrimler ve prosesler konusunda irdelemeler
gergeklestirebilme / Realize examination over actual and ideal
cycles and processes

7.Entropi kavramimin anlasiimasi / Understand the concept of
entropy

Katki Diizeyi / Contribution Level : 1-Cok Diigiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high




