DERS TANIMLAMA FORMU

Dersin Kodu ve Adi MEM 213 Metaliirji Termodinamigi I (AKTS)

Dersin Yariyil 1

Termodinamige giris. Sistem ve Cevre. Termodinamik degiskenler ve
fonksiyonlar. Enerji kavrami-enerjinin sakinimi, termodinamigin 1. kanunu ve
enerji bagintilar1. Is1 kapasitesi-Ozgiil 1s1 (Dulong-Petit yasasi). Entalpi ve
entalpinin standard konumu. Krischoff bagintisi-entalpinin sicakliga bagimliligi.
Kimyasal tepkime standard entalpisi. Yiiksek sicakliklarda tepkime entalpisi-
cevrim metodu. Hess yasasi. Yanma ve yanma hesaplarinda entalpi denklemleri.
Alev sicaklig1 ve hesaplamalar1. On 1sitmanin yanma verimliligine etkisi. PV-
siteminde izotermik ve adiyabatik iglemler. Carnot ¢evrimi. 2. kanun ve entropi.
Cevrim tiirleri (Otto, Diesel, Bryton gevrimleri ve verimlilik). ideal gazlarda ve
Dersin Katalog Tamim (icerigi) ideal gaz karisimlarinda entropi. Entropinin Standard konumu. 3. kanun ve 0° K
de entropi. Hal doniisiim entropisi. Richard ve Trouton kurallari. Oda
sicakliginda ve yiiksek sicaklikta tepkime entropi hesabi-¢evrim metodu. Gibbs
serbest enerjisi. Standard konum ve kimyasal tepkime serbest enerjisi. Yiiksek
sicaklikta tepkime serbest enerji hesabi-¢cevrim metodu. Serbest enerjide tam
diferansiyel kavrami. Kimyasal potansiyel. Kapali ve acik sistemler ve sicakliga
bagli olarak serbest enerji entropi gegisi. Maxwell denklemleri. Aktivitenin
tanim1 ve aktivite katsayisi, aktivite serbest enerjisi iliskisi. Kimyasal tepkimede
denge ve denge sabiti. Kapali system igin kimyasal tepkime denge sabiti ile
standard serbest enerjisi arasindaki baginti.

Cesitli kaynaklardan derlenen ders notlari.
Temel Ders Kitabi

1-Metaliirji ve Malzeme Miihendisleri i¢in Termodinamik
Siiheyla Aydin

2-Introduction to Metallurgical Tehermodynamics

R. Gaskell

3- Kimyasal Tetmodinamik

INamik K. Tunali, Baylan R. Tiirkmen

4-Miihendislik Termodinamigi,

M. Giirii, H. Yalgin

'Yardimel Ders Kitaplar:

Dersin Kredisi (AKTS) 3

Dersin Onkosullar
(Ders devam zorunluluklari, bu
maddede belirtilmelidir.)

Dersin Tiirii Zorunlu
Dersin Ogretim Dili Tirkge
Dersin Amaci ve Hedefi Termodinamigi ve yasalarini tanimlamak. Metaliirji ve malzeme bilimindeki

yerini belirlemek. Metaliirjik kimyasal tepkimelerde termodinamik yaklasimlar
ve ¢coziimlemeler.

Dersin Ogrenim Ciktilar: Metaliirjik sistemlerde-kimyasal tepkimelerde termodinamik yasalar
dogrultusunda gesitli problem ¢dziimleriyle aktarilan konular1 kavramalari
amaclanmaktadir.

Dersin Verilis Bicimi Ytz Yiize.




Dersin Haftahlk Dagilim

1. Hafta:
Termodinamige giris. Sistem ve Cevre. Termodinamik 6zellikler, degiskenler ve
fonksiyonlar. Hal fonksiyonu. Tersinir ve tersinmez iglem. Isi, is ve enerji.

2. Hafta: Enerji kavrami-enerjinin sakinimi, termodinamigin 1. kanunu ve
enerji bagintilari.

3. Hafta:

Is1 kapasitesinin tanimi1. Entalpi ve entalpinin standard konumu. Krischoff
bagntisi-entalpinin sicakliga bagimliligi.

4. Hafta:

Kimyasal tepkime standard entalpisi. Yiiksek sicakliklarda tepkime entalpisi.
Hess yasasi.

5. Hafta
Problem ¢6ziimleri

6. Hafta
'Yanma ve yanma hesaplarinda entalpi denklemleri.

7. Hafta
/Ara sinav.

Dersin Haftalik Dagilimmu

8. Hafta
Alev sicaklig1 ve hesaplamalari. On 1sitmanim yanma verimliligine etkisi.
IProblem ¢oziimleri.

9. Hafta
PV-sisteminde Izotermik ve adiyabatik déniisiimler. Carnot ¢evrimi. 2. kanun ve
entropi.

10. Hafta _
Cevrim tiirleri ve verimlilik. Ideal gazlarda ve ideal gaz karisimlarinda entropi.

11. Hafta

Entropinin Standard konumu, 3. kanun ve 0°K de entropi. Hal doniisiim
entropisi. Richard ve Trouton kurallar1. Oda sicakliginda ve yiiksek sicaklikta
tepkime entropi hesabi. Problem ¢oziimleri.

12. Hafta
Gibbs serbest enerjisi. Standard konum ve kimyasal tepkime serbest enerjisi.
Serbest enerji i¢in Cevrim metodu-problem ¢oziimii

13. Hafta
Serbest enerjide tam diferansiyel kavrami. Kimyasal potansiyel. Kapali system
icin sicakliga bagl olarak serbest enerji entropi gegisi. Maxwell denklemleri.

14. Hafta
Aktivite tanimi1. Basit kimyasal tepkimede denge kavrami ve denge sabiti.
IAktivite katsayisi ile serbest enerjisi iligkisi.




Ogretim Faaliyetleri

(Burada belirtilen faaliyetler icin harcanan
zaman krediyi belirleyecektir. Dikkatli
doldurulmasi gerekmektedir.)

Haftalik teorik ders saati
Okuma Faaliyetleri

Internetten tarama, kiitiiphane ¢alismasi
Ara sinav ve ara sinava hazirhik
Final smavi ve final sinavina hazirlik

Degerlendirme Olgiitleri

Sayisi Toplam
Katkis1
(%)
Ara smav 1 40
Odev
Uygulama
Projeler
Pratik
Kisa Sinav
Dénem ici Calismalari Y1l
I¢ci Basartya Orani (%)
Finalin Basartya Orani1 (%) 60




Dersin Is Yiikii - Toplam Siire Dsoonnem
il Hafta (Haftal Topl:m
Sayisi k Saat) is Yiikii
Haftalik teorik ders saati 14 3 42
Haftalik uygulamali ders saati 14 0 0
Okuma Faaliyetleri 14 1 14
Internetten tarama, kiitiiphane ¢aligmast 14 1 14
Materyal tasarlama, uygulama 14 0 0
Rapor hazirlama 14 0 0
Sunu hazirlama 14 0 0
Sunum 14 0 0
Ara smav ve ara smava hazirlik 14 0.5 7
Final sinav1 ve final sinavina hazirlik 14 0.5 ’
Diger
Toplam ig yiikii 84
Toplam is yiki/ 25 3,36
Dersin AKTS Kredisi 3
Ders Ciktilari ile Program Ciktilari No Program > 13 |a |5
Arasindaki Katki Diizeyi Ciktilar
1 Matematik, fen bilimleri ve ilgili
miihendislik disiplinine 6zgi
konularda yeterli bilgi birikimi;
bu alanlardaki kuramsal ve
uygulamali bilgileri, karmagsik
miihendislik problemlerinde
kullanabilme becerisi.
2 Karmagik mithendislik
problemlerini saptama,
tanimlama, formiile etme ve
¢dzme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
se¢me ve uygulama becerisi.
3 Karmagik bir sistemi, siireci,
cihazi veya lirlinii gercekei kisitlar
ve kosullar altinda, belirli
gereksinimleri karsilayacak
sekilde tasarlama becerisi; bu
amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda
karsilagilan karmagik problemlerin
analizi ve ¢ozliimii i¢in gerekli olan
modern teknik ve araglari
geligtirme, segme ve kullanma
becerisi; bilisim teknolojilerini
etkin bir gsekilde kullanma becerisi.




5 Miihendislik problemlerinin veya
disipline 6zgii arastirma
konularinin incelenmesi i¢in deney
tasarlama, deney yapma, veri
toplama, sonuglar1 analiz etme ve
yorumlama becerisi.

6 Disiplin i¢i takimlarda etkin X
bi¢cimde caligabilme becerisi

7 Disiplinler arasi takimlarda etkin
bigimde ¢alisabilme becerisi

8 Tiirkce s6zli ve yazili etkin
iletisim kurma becerisi; en az bir
yabanci dil bilgisi.

9 Etkin rapor yazma ve yazilt

raporlar1 anlama, tasarim ve liretim
raporlar1 hazirlayabilme, etkin
sunum yapabilme, acik ve anlasilir
talimat verme ve alma becerisi.

10 'Yasam boyu 6grenmenin
gerekliligi bilinci; bilgiye
erigebilme, bilim ve teknolojideki
geligsmeleri izleme ve kendini
siirekli yenileme becerisi.

11 Etik ilkelerine uygun davranma,
mesleki ve etik sorumluluk bilinci;
imiihendislik uygulamalarinda
kullanilan standartlar hakkinda
bilgi.

12 Proje yonetimi, risk yonetimi ve
degisiklik yonetimi gibi, is
hayatindaki uygulamalar hakkinda
bilgi;

13 Girigimcilik, yenilikgilik hakkinda
farkindalik; stirdiiriilebilir
kalkinma hakkinda bilgi.

14 Miihendislik uygulamalarinin
evrensel ve toplumsal boyutlarda
saglik, gevre ve giivenlik
iizerindeki etkileri ve ¢agin
miihendislik alanina yansiyan
sorunlar1 hakkinda bilgi

15 Miihendislik ¢6ziimlerinin
hukuksal sonuglar1 konusunda
farkindalik bilinci

Dersi Verecek Ogretim Eleman(lar) ve
Tletisim Bilgileri

Prof. Dr. A. Tamer OZDEMIR, e-posta: tozdemir@gazi.edu.tr
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Course Description Form

Course Code and Name

MEM 213 Metallurgical thermodynamics |

Course Semester

Catalog Content

Introduction to Thermodynamics. System and surrounding. Definition of
thermodynamical variables and functions-state variables and functions. Energy
concept-conservation 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. Isothermal and adiabatic processes
in PV system. Carnot cycle. Entropy and second law of thermodynamics. Otto,
Diesel and Bryton cycles and efficiency. Entropy of ideal gas and Entropy of
mixing. Standard state of entropy-entropy at 0° K-third law of thermodynamics.
Entropy of a chemical reaction at room and different than room temperatures.
Rules of Richard and Trouton. 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. Free Energy and exact differential.
Temperature dependence of free energy and its relation with entropy. Maxwell
equations. Activity concept. Definition of activity and activity coefficient.
Relation in between activity and Gibbs free energy. Equilibrium condition of a
chemical equation 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.

Textbook

Lecture notes compiled from several sources.

Supplementary Textbooks

1-Metaliirji ve Malzeme Miihendisleri i¢in Termodinamik
Siiheyla Aydin

2-Introduction to Metallurgical Thermodynamics
R. Gaskell

3- Kimyasal Termodinamik

INamik K. Tunali, Baylan R. Tiirkmen

4-Miihendislik Termodinamigi,
M. Giirii, H. Yalgin

Instruction Language

Credit 3
Prerequisites of the Course
( Attendance Requirements)
Type of the Course Theoretical
Turkish

Course Objectives

Introduces thermodynamics with definitions of work, energy and related laws.
To underline how thermodynamics can be adopted in Metallurgy and Materials.
Give basics to solve problems concerning chemical reactions.

Course Learning Outcomes

Purpose is to put forward the talent of solving several problems based on
Metallurgy and Materials by using the facts of thermodynamics.

Instruction Methods

Lecturing face to face




\Weekly Schedule

1. Week:

Introduction to Thermodynamics. System and surrounding. Definition of
thermodynamical variables and functions-state variables and functions. Heat,
work and internal energy.

2. Week:
Energy concept-conservation of energy, First law of thermodynamics and
energy equations.

3. Week:
Definition of heat capacity. Entalpy concept and standard state of Enthalpy.
Krischoff law-effect of temperature on entalpy.

4. Week:
Standard entalpy of a chemical reaction. Entalpy of a chemical reaction at high
temperatures. Hess law.

5. Week
Related problems.

6. Week

Typical combustion reactions and Entalpy equations and calculations in
combustion.

7. Week

Mid-term exam.

Weekly Schedule

8. Week
Flame temperature and evaluation of the flame temperature. Effect of pre-
heating on efficiency of combustion.

9. Week
Isothermal and adiabatic processes in PV system. Carnot cycle. Entropy and
second law of thermodynamics.

10. Hafta
Several heat engine cycles and efficiencies. Entropy of ideal gas and Entropy of
mixing.

11. Week

Standard state of entropy-entropy at 0° K-third law of thermodynamics. Entropy
of a chemical reaction at room and different than room temperatures. Rules of
Richard and Trouton. Problem solvings.

12. Week

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.

13. Week
Free Energy and exact differential. Temperature dependence of free energy and
its relation with entropy. Maxwell equations.

14. Week

Activity concept. Definition of activity and activity coefficient. Relation in
between activity and Gibbs free energy. The derivation of the relation between
the equilibrium constant and Gibbs free energy of a chemical reaction at its
standard state.




Teaching and Learning Methods

Haftalik teorik ders saati
Ara sinav ve ara sinava hazirlik
IFinal smavi ve final sinavina hazirlik

IAssessment Criteria

Total Score (%)

Numbers Total
weighting
(%)
Midterm Exams 1 40
Assignment
Application
Projects
Practice
Quiz
Percent of In-term Studies (%)
Percentage of Final Exam to 60




Workload Activi Toplam Siire DSiinem
ctivity Hafta (Haftal To(p))?:m
Sayisi k Saat) is Yiikii
Weekly Theoretical Course Hours 14 3 42
Weekly Tutorial Hours 14 0 0
Reading Tasks 14 1 14
Studies 14 1 14
Material Design and Implementation 14 0 0
Report Preparing 14 0 0
Preparing a Presentation 14 0 0
Presentations 14 0 0
Midterm Exam and Preperation for Midterm 14 0.5 7
Final Exam and Preperation for Final Exam 14 0.5 ’
Others
Total Workload 84
Total Workload / 25 3,36
Course Credit (ECTS) 3
Contribution Level Between Course Learning Program Outcomes
No 3 |4 |5
Outcomes and Program Outcomes
1 Sufficient knowledge in
mathematics, science and related
engineering disciplines; the
theoretical and practical
knowledge in these areas, the
ability to use in complex
engineering problems.
2 The ability to identify, formulate,
and solve complex engineering
problems; selecting and applying
appropriate analysis and modeling
methods for this purpose.
3 The ability to design a complex
system, process, device or product
under realistic constraints and
conditions to meet specific
requirements; the ability to apply
modern design methods for this
purpose
4 /Ability to develop, select and use
modern techniques and tools
necessary for analysis and solution
of complex problems in
engineering applications; ability to
use information technologies
effectively.




5 IAbility to design experiments, conduct
experiments, collect data, analyze and
interpret results for examination of
engineering problems or discipline-
specific research topics.

6 The ability to work effectively in X
disciplinary teams.

7 The ability to work effectively in
interdisciplinary teams.

8 Effective communication skills in
Turkish oral and written
communication; at least one foreign
language knowledge.

9 IAbility to write effective reports and
understand written reports, to prepare
design and production reports, to make
effective presentations, to give clear and
understandable instructions and to receive.

10 IAwareness of the need for lifelong

learning; access to knowledge, ability
to follow developments in science and
technology, and constant self-renewal.

11 Conformity to ethical principles,
professional and ethical responsibility;
Information on standards used in
engineering applications.

12 Information on practices in business,
such as project management, risk
management and change management.

13 Entrepreneurship, awareness about
innovation; information on sustainable
development.

14 Information on the effects of
engineering applications on health,
environment and safety in universal
and societal dimensions, and the
problems that are reflected in the era of
engineering.

15 IAwareness of the legal consequences
of engineering solutions.

The Course’s Lecturer(s) and Contact
Informations

Prof. Dr. A. Tamer OZDEMIR, e-mail: tozdemir@gazi.edu.tr
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