MEM-213 METALURJIi TERMODINAMIGI 1

| METALURJI VE MALZEME MUHENDISLIGI

Egitim ve Ogretim Yontemleri Krediler
Y 1 . .. .

arm Teori| Uyg.] Lab. | Proje/Alan Calismasi1 | Odev | Diger | Toplam Kredi Q::;Z

3 42 15 8 75 3 3
Ders Dili Tiirkce
Zorunly / Zorunlu
Secmeli
On sartlar Yok
Dersin Termodinamige giris. Sistem ve Cevre. Termodinamik degiskenler ve fonksiyonlar. Enerji kavrami-
icerigi enerjinin sakinimi, termodinamigin 1. kanunu ve enerji bagmtilari. Is1 kapasitesinin tanimi. Entalpi ve

entalpinin standard konumu. Krischoff bagintisi-entalpinin sicakliga bagimliligi. Kimyasal tepkime
standard entalpisi. Yiiksek sicakliklarda tepkime entalpisi. Hess yasasi. Yanma ve yanma hesaplarinda
entalpi denklemleri. Alev sicakligi ve hesaplamalari. On isitmanm yanma verimliligine etkisi. Carnot
gevrimi. 2. kanun ve entropi. Entropinin Standard konumu, 3. kanun ve 0° K de entropi. Oda sicakliginda
ve yuksek sicaklikta tepkime entropi hesabi. Gibbs serbest enerjisi. Standard konum ve kimyasal tepkime
serbest enerjisi. Yiiksek sicaklikta tepkime serbest enerji hesabi. Aktivite ve aktivite katsayisi aktivite
serbest enerjisi iligkisi. Kimyasal tepkimede denge ve denge sabiti. Kimyasal tepkime denge sabiti ile
standard serbest enerjisi arasindaki bagnt1.

Dersin Amaci

Termodinamigi tanimlamak ve metalurjide ki yerini belirlemek. Kimyasal tepkimelerde termodinamik
yaklagimlar.

Ogrenme Dersi alan dgrencilerin, metalurjide ve kimyasal tepkimelerde termodinamik yasalar dogrultusunda ¢ok
Ciktilar: ve sayida problem ¢oziimleriyle konular1 kavramalar1 amaglanmaktadir.
Yeterlilikler
Ders Kitabi Cesitli kaynaklardan derlenen ders notlari.
ve/veya
Kaynaklar
Degerlendirme Varsa (X) olarak .
(")lg:giitleri isareftlzyiniz Yiizde (%)
Ara Smavlar X 35
Kisa Sinavlar
Odevler X 5
Projeler
Donem Odevi
Laboratuvar
Diger
Dénem Sonu Sinavi X 60
Ssrrtslmlularl Prof. Dr. A. Tamer OZDEMIR (tozdemir@gazi.edu.tr)
Hafta Konular
1 Termodinamige giris. Sistem ve Cevre. Termodinamik degigkenler ve fonksiyonlar.
2 Enerji kavrami-enerjinin sakinimi, termodinamigin 1. kanunu ve enerji bagmtilar1.
3 Is1 kapasitesinin tanimi1. Entalpi ve entalpinin standard konumu. Krischoff bagintisi-entalpinin sicakliga
bagimlilig1.
4 Kimyasal tepkime standard entalpisi. Yiiksek sicakliklarda tepkime entalpisi. Hess yasasi.
5 Problem ¢oztimleri
6 Yanma ve yanma hesaplarinda entalpi denklemleri.
7 Alev sicaklig1 ve hesaplamalari. On 1sitmanin yanma verimliligine etkisi. Problem ¢dziimleri.
8 Ara smav
9 Carnot ¢evrimi. 2. kanun ve entropi.
10 Entropinin Standard konumu, 3. kanun ve 0°K de entropi. Oda sicakliginda ve yiiksek sicaklikta tepkime
entropi hesabi. Problem ¢oziimleri.
11 Gibbs serbest enerjisi. Standard konum ve kimyasal tepkime serbest enerjisi. Yiiksek sicaklikta tepkime
serbest enerji hesabi.
12 Aktivite ve aktivite katsayisi aktivite serbest enerjisi iligkisi.
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13 Kimyasal tepkimede denge ve denge sabiti.
14 Kimyasal tepkime denge sabiti ile standard serbest enerjisi arasindaki bagnti.
15 Problem ¢oziimleri

MEM -213 Metallurgical Thermodynamics 1 Metallurgy And Materials Eng.
Teaching Methods Credits
Semester ; ;
Lecture] Pract.] Lab. Projsiﬁtcllgleld Homework | Other | Total | Credit] ECTS Credit

3 42 15 8 75 3 3
Language Turkish
Compulsory /
Elective Compulsory
Prerequisites No

Course Introduction to Thermodynamics. System and surrounding. Definition of thermodynamical variables and

Contents functions-state varaiables and functions. Energy concept-consevation of energy, First law of
thermodynamics and energy equations. Definition of heat capacity. Entalpy concept and standard state of
Enthalpy. Krischoff law-effect of temperature on entalpy. Standard entalpy of a chemical reaction. Entalpy
of a chemical reaction at high temperatures. Hess law. Typical combustion reactions and Entalpy
equations and calculations in combustion. Flame temperature and evaluation of the flame temperature.
Effect of pre-heating on efficiency of combustion. Carnot cycle. Entropy and second law of
thermodynamics. Standard state of entropy-entropy at 0° K-third law of thermodynamics. Entropy of a
chemical reaction at room and different than room temperatures. Free Energy concept-Gibbs free energy.
Standard state and standard free energy of a chemical reaction. Equation for free energy of a chemical
reaction at high temperatures. Activity concept. Definition of activity and activity coefficient. Relation in
between activity and Gibbs free energy. Equilibrium condition of a chemical eqution and the equilibrium
constant. The derivation of the relation between the equilibrium constant and Gibbs free energy of a
chemical reaction at its standard state.

Course As previously given in Materials | and 11, some selected topics are chosen, to understand and evaluate the

Objectives inter-mechanisms and some physical aspects and approaches in details.

Learning Students attending this course will particularly practice to solve the problems in the field of atomic

Outcomes and | diffusion and will attain the ability of mathematically analysing the subject. Further, by realizing some

Competences aspects of the under facts in related mechanisms and so the physical changes in the structure, students may
achieve to the talent of designing new materials.

Textbook and Lecture notes

/or References

Assessment If any, mark as Percent

Criteria (X) (%)
Midterm Exams X 35
Quizzes
Homework X 5
Projects
Term Paper
Laboratory Work
Other
Final Exam X 60

Instructors Prof. Dr. A. Tamer OZDEMIR (tozdemir@gazi.edu.tr)

Week Subject

1 Introduction to Thermodynamics. System and surrounding. Definition of thermodynamical variables and
functions-state varaiables and functions.

2 Energy concept-consevation of energy, First law of thermodynamics and energy equations.
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3 Definition of heat capacity. Entalpy concept and standard state of Enthalpy. Krischoff law-effect of
temperature on entalpy.

4 Standard entalpy and entalpy of a chemical reaction at high temperatures. Hess law.

5 Sample problems.

6 Typical combustion reactions and Entalpy equations and calculations in combustion.

7 Flame temperature and evaluation of the flame temperature. Effect of pre-heating on efficiency of
combustion. Example problems.

8 Midterm Exams

9 Carnot cycle. Entropy and second law of thermodynamics.

10 Entropy and second law of thermodynamics. Standard state of entropy-entropy at 0° K-third law of
thermodynamics. Entropy of a chemical reaction at room and different than room temperatures. Related
problems.

11 Free Energy concept-Gibbs free energy. Standard state and standard free energy of a chemical reaction.
Equation for free energy of a chemical reaction at high temperatures.

12 Activity concept. Definition of activity and activity coefficient. Relation in between activity and Gibbs
free energy.

13 Equilibrium condition of a chemical eqution and the equilibrium constant.

14 The derivation of the relation between the equilibrium constant and Gibbs free energy of a chemical
reaction at its standard state.

15 Example problems.




