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Bilim
(General Education)

Miihendislik Tasarim
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Temel Bilim
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Dersin I¢erigi

(Course Description)

Akigkanlarin termodinamik 6zellikleri, Akis proseslerinin termodinamigi, Buhar/Siv1 dengesi, Cozelti
termodinamigi: Teori ve uygulamalar, Kimyasal tepkimelerde denge.

Thermodynamic properties of fluids. Thermodynamics of flow processes. Vapor/Liquid equilibrium.
Solution thermodynamics: theory and applications. Chemical reaction equilibria.

Dersin Amaci

(Course Objectives)

=

Akigkanlarin temel termodinamik 6zelliklerini hesaplamayi 6gretmek.

2. Kontrol hacmi ile tanimlanmus agik sistemlere termodinamigin birinci ve ikinci kanunlarini
uygulamay1 dgretmek.

3. Farkli sistemlerden akan akigkanlar i¢in basing, hiz, kesit alan, entalpi, entropi ve 6zgiil hacim

degisikliklerini incelemeyi 6gretmek.

Cozelti ve karisimlart tanimlayan terminoloji, teori ve genel modelleri tanitmak.

Denge halindeki buhar-sivi karigimlarinin bilesimini, sebnem ve habbe noktalarini belirlemeyi

ogretmek.

6. Kimyasal reaksiyon sistemlerine kimyasal termodinamigin prensiplerini uygulamay1 ve sicaklik,

basing ve baglangi¢ bilesimin denge doniisiimiine etkisini belirlemeyi 6gretmek.

Bilgisayar ve bilisim teknolojilerini kullanma deneyimini kazandirmak.

8. Karmasik hesaplamalar igeren bilgisayar program yazma deneyimi kazandirmak.

a s

~

=

To train students to calculate the fundamental thermodynamic properties of fluids.

2. To train students to apply the first and second laws of thermodynamics to open systems represented
by control volumes.

3. To train students to investigate the changes occurring in pressure, velocity, cross-sectional area,
enthalpy, entropy and specific volume of a fluid flowing through different systems.

4. To introduce the terminology, theory, and common models used in describing solutions and
mixtures.

5. To train students to predict the composition, dew point and bubble point of vapor-liquid mixtures in
equilibrium.

6. To train students to apply the principles of chemical thermodynamics to chemical reaction systems
and determine the effects of temperature, pressure, and initial composition on the equilibrium
conversion.

7. To provide experience in the use of computer and information technologies.

8. To provide experience in the writing of a computer program containing complex calculations

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

1. Akigkanlarin temel termodinamik 6zelliklerini hesaplamak.

2.Kontrol hacmi ile tanimli agik sistemlere termodinamigin 1. ve 2. Kanunlarint uygulayabilmek.

3.Farkli sistemlerden akan bir akiskanin basing, hiz, kesit alan, entalpi, entropi ve 6zgiil hacim gibi
termodinamik 6zelliklerinde meydana gelen degisimleri hesaplamak.

4.Saf maddeler veya tekli/coklu faz kosullari igin ¢ozeltilerin entalpi, entropi, fugasite ve aktivite
katsay1si gibi termodinamik ozelliklerini hesaplamak.

5.1deal davranim gdsteren ve gdstermeyen karisimlar igin denge durumundaki buhar/sivi bilesimi,
sebnem ve habbe noktalarinin belirlenmesi.

6.Kimyasal reaksiyona giren karigimlarin denge bilesimlerinin belirlenmesi

7.Bilgisayar programlarini kullanma (Matlab ile program yazma), bilginin WEB ve kiitiiphane araglar
ile arastirilmasi ile ilgili deneyimlerinin artirilmasi




1.Calculate the fundamental thermodynamic properties of fluids.

2.Apply the first and second laws of thermodynamics to the open systems represented by control
volumes.

3.Investigate the changes occurring in pressure, velocity, cross-sectional area, enthalpy, entropy and
specific volume of a fluid flowing through different systems.

4.Calculate thermodynamic properties, such as enthalpy, entropy, fugacity and activity coefficients, and
Gibbs energy, of pure species or solutions in single- or multi-phase conditions

5.Predict the composition, dew point and bubble point of vapor/liquid mixtures in equilibrium for ideal
and real systems.

6.Predict the equilibrium compositions of mixtures undergoing chemical reaction.

7.Provide experience in the use of computer programs, including writing a program in Matlab, and
search information on the web and in the library

Ders Kitab1 Introduction To Chemical Engineering Thermodynamics, 7th ed., J.M. Smith, H.C. Van Ness
(Textbook) and M.M. Abbot, McGraw-Hill, 2005.
Diger Kaynaklar Thermodynamics - An Engineering Approach, Y. Cengel, M.A.Boles, Mcgraw-Hill, 1989.

(Other References)

Fundamentals of Chemical Engineering Thermodynamics, T. Matsoukas, Pearson Education,
2012

Chemical, Biochemical, and Engineering Thermodynamics, 4nd ed., S.I. Sandler, John Wiley
& Sons, Inc., 2006.

Odevler ve Projeler

(Homework & Projects)

Ogrencilere dersi daha iyi anlamalar1 amaci ile diizenli olarak 6devler verilecek ve bu 6devler
belirlenen siire icimde toplanacaktir.

Homework problems will be assigned regularly to be returned at the due date assigned.

Laboratuar Uygulamalar:

(Laboratory Work)

Yok

None

Bilgisayar Kullanim

(Computer Use)

Odevler, genel olarak cizelge yazilimlar1 (Excel gibi) ve/veya MATLAB gibi bir
programlama aracinin kullanimini gerektirmektedir.

The assignments generally require the use of either/both a spread-sheet software
(such as Excel) or/and a programming tool such as MATLAB.

Diger Uygulamalar

(Other Activities)

Donem boyunca diizenli olarak sinif i¢i ¢aligmalar gerceklestirilecek.

In-class studies will be held regularly during the semester.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 2 40

(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler 8 17
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar 5 3
(Other Activities)

Final Sinavi 1 40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Giris, homojen fazlar i¢in 6zellikler ile ilgili iliskilerin tanimlanmasi. 1,7
2 Artik 6zellikler. Hal denklemleri ile artik dzelliklerin hesaplanmasi, iki fazli sistemler, gazlar igin 1,2,3
genellestirilmis esitlikler
3 Korunum denklemleri (kiitle, enerji ve entropi dengesi) . Sikistirilabilen akiskanlarin kanal akist 1,2,3
4 Borudan akis, noziiller, daralma(Kisilma) prosesleri, tiirbinler, Kompresérler, pompalar 3,4,7
5 Denge Kavrami, Faz kurali: Duhem teorisi, Buhar/S1vi Dengesi (BSD): Nitel davranis. Buhar/sivi dengesi 5
icin basit modeller
6 Modifiye edilmis Raoult kanunu ile BSD, K-degeri bagmtilarindan BSD 57
7 Temel ozellik iligkileri, faz dengesi kriteri olarak kimyasal potansiyel, kismi &zellikler, ideal gaz karisimlari, 4
Saf maddeler i¢in fugasite ve fugasite katsayisi
8 Cozelti icindeki maddeler icin fugasite ve fugasite katsayisi, fugasite katsayisi i¢in genellestirilmis 47
bagintilar, ideal ¢ozelti, Artik 6zellikler
9 BSD verilerinden siv1 faz dengesi: fugasite, aktivite katsayisi, Artik Gibbs enerji, veri indirgeme, 457
termodinamik uyumluluk
10 Artik Gibbs enerji i¢in modeller, lokal bilesim modelleri 457
11 Reaksiyon koordinati, Denge kriterlerinin kimyasal reaksiyonlara uygulanmasi, standart Gibbs enerji 6,7
degisimi ve denge sabiti, sicakligin denge sabiti {izerine etkisi
12 Denge sabitlerinin hesaplanmasi, denge sabitlerinin bilesimle iliskisi, Tek bir reaksiyon igin denge 6,7
doniisiimleri, ¢coklu reaksiyonlarda denge.
13 BSD i¢in Gamma/Phi formiilasyonu, Sebnem ve Habbe noktas1 hesaplamalari, flag hesaplamalar 5,7
14 Kiibik hal denklemlerinden BSD 45,7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Property relations for homogeneous phases 1,7
2 Residual properties, Residual properties by equations of state, Two-phase systems, Generalized property 1,2,3
correlations for gases
3 Equations of conservation (mass, energy and entropy balances), Duct flow of compressible fluids 1,2,3
4 Pipe flow, Nozzles, Throttling processes, Turbines (expanders), Compressors, Pumps 3,47
5 The nature of equilibrium, The phase rule: Duhem’s theorem, VLE: qualitative behavior, Simple models 5
for vapor/liquid equilibrium
6 VLE by modified Raoult’s Law, VLE from K-value correlations 57
7 Fundamental property relations, Chemical potential as a criterion for phase equilibria, Partial properties, 4
Ideal gas mixtures, Fugacity and fugacity coefficient for pure species
8 Fugacity and fugacity coefficient for species in solution, Generalized correlations for the fugacity 4.7
coefficient, The ideal solution, Excess properties
9 Liquid phase equilibrium from VLE data: fugacity, activity coefficient, excess Gibbs energy, data 45,7
reduction, thermodynamic consistency
10 Models for the excess Gibbs energy, Local composition models 457
11 The reaction coordinate, Application of equilibrium criteria to chemical reactions, The standard Gibbs 6,7
energy change and the equilibrium constant, Effect of temperature on the equilibrium constant
12 Evaluations of equilibrium constants, Relation of equilibrium constants to composition, Equilibrium 6,7
conversions for single reactions, Multi-reaction equilibria
13 The Gamma/Phi formulation of VLE, Dew point and bubble point calculations, Flash Calculations 57
14 VLE from cubic equations of state 457




Dersin Kimya Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a | Matematik, fen bilimleri ve miihendislik bilgilerini kimya miihendisligi problemlerine ‘/
uygulayabilme becerisi
b | Kimya Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve ¢dzme ‘/
becerisi
¢ | Birsistemi, sistem bilesenini ya da siireci analiz etme ve belirli gereksinimleri karsilayacak
sekilde tasarlama becerisi
d | Miihendislik ¢éziimlerinin saglik, glivenlik ve ¢evre iizerinde yaratacagi ulusal ve uluslararasi
etkilere duyarlilik
e Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi \/
f Modern miihendislik teknik ve araclart ile bilisim teknolojilerini etkin bir sekilde kullanma 1/
becerisi
g Tek ve ¢ok disiplinli takim ¢alismast yiiriitme becerisi
h Bireysel ¢aligma becerisi
i Yasam boyu 6grenmenin 6nemini benimsemis olarak, bilim ve teknolojideki geligsmeleri izleyerek ‘/
kendini siirekli yenileme becerisi
j Tiirkge sozlii ve yazili etkin iletisim kurma becerisi
k | Ingilizce sozlii ve yazili etkin iletisim kurma becerisi ‘/
| Mesleki ve etik sorumluluk bilinci
m | Cagdas konular hakkinda bilgi sahibi olma
n | Kalite bilinci
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of
Program Outcomes Contribution
1 21 3
a | An ability to apply knowledge of mathematics, science, and engineering to chemical v
engineering problems
b | An ability to identify, formulate, and solve engineering problems in chemical engineering and 1/
related fields
¢ | Anability to design a system, component, or process to meet desired needs
d | The broad education necessary to understand the impact of engineering solutions, especially
related to the health, safety and environmental issues, in a global and societal context
e | Anability to design and conduct experiments, as well as to analyze and interpret data V
f | An ability to use the techniques, skills, and modern engineering and computing tools necessary ‘/
for engineering practice
g | Anability to function on same- and multi-disciplinary teams
h | An ability to function independently
i A recognition of the need for, and an ability to engage in life-long learning
j An ability to communicate effectively orally and in writing in Turkish
k | Anability to communicate effectively orally and in writing in English
| An understanding of professional and ethical responsibility
m | A knowledge of contemporary issues
n | A knowledge and awareness of quality issues

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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