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Dersin I¢erigi

(Course Description)

Kiitle aktariminin temel prensipleri . Difiizyon katsayilari. Siireklilik esitligi ve
kabuk dengesi yontemi. Diflizyon modelleri. Konveksiyonla kiitle aktarimi ve
kiitle aktarim katsayilari ve hesaplamalar. Iki fazli sistemlerde dolgulu kolon
tasarimi.

Basic principles of mass transfer, Diffusion coefficients, Equation of continuity
and shell balance method, Diffusion models, Convective mass transfer and
mass transfer coefficients, Design of packed column in two phase systems.

Dersin Amaci

(Course Objectives)

1.Ogrencilerin kati siv1 ve gazdan olugan sistemlerde meydana gelen kiitle
aktarimi konusunda bilgilenmelerini saglamak.

2.Boyut analizi yaparak momentum 1s1 ve kiitle aktarimi arasinda ilgili
benzetisimleri yapabilmeleri i¢in gereken bilgileri vermek.

3.1ki faz kiitle aktarimimin gergeklestii dolgulu kolonlarin tasarimu igin
gereken bilgi ve becerileri kazandirmak.

4.Problem ¢oziimiinde bilgisayar ve ilgili programlari kullandirarak

geligtirmek.

1.To teach students the basic principles of mass transfer in solid liquid and
gas systems.

2.To train students to make analogies in momentum heat and mass
transfer using dimensional analysis.

3.To train students to design the packed columns for two-phases mass
transfer.

4.To train students to use computer in problem solving.

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Bu dersi basartyla gegen dgrenciler:

1.Kiitle aktariminin temel prensiplerini dgrenerek bunlar1 problemlerin ¢dziimiinde
kullanabileceklerdir.

2.Kat1 s1v1 ve gazdan olusan sistemler i¢in difiizyon katsayisini hesaplayabileceklerdir.
3.Diflizyon olaymin gergeklestioi proseslerin model denkliklerini tiiretebileceklerdir.
4.Laminer ve tiirbiilant akimlarda fiziksel durumlara bagli olarak kiitle aktarim katsayilarini
hesaplayabileceklerdir.

5.Boyut analizi yaparak momentum 1s1 ve kiitle aktarimu ile ilgili benzetigimleri
yapabileceklerdir

6.1ki faz kiitle aktariminin gergeklestigi dolgulu kolonlari tasarlayabileceklerdir.
7.Problem ¢oziimiinde bilgisayar ve ilgili programlar1 kullanabileceklerdir




Student, who passed the course satisfactorily can:

1.Demonstrate knowledge of the principles of mass transfer and use this knowledge in
problem solving

2.Calculate the diffusion coefficient for solid liquid and gas systems.

3.Derive model equations diffusional processes.

4.Calculate mass transfer coefficients in laminar and turbulent flow.

5.Make analogies in momentum heat and mass transfer by using dimensional analysis.
6.Carry out design calculation for packed columns where the two phase mass transfer
takes place.

7.Use computer spreadsheet programming and a programming language in problem
solving.

Ders Kitabi Geankoplis C. J, 2003, Transport Processes and Separation Process
(Textbook) Principles, Pearson Education Inc.
Hines A.L. Maddox R.N, 1985, Mass Transfer Fundamentals and Applications,
Prentice Hall.
Diger Kaynaklar Seader J. D. Henley J. E, 1998, Separation Process Principles,

(Other References)

Jonh-Wiley&Sons.
McCabe L.W. Smith C.J. Harriott P, 1993, Unit Operations of Chemical

Engineering, McGraw-Hill.

Odevler ve Projeler

(Homework & Projects)

Dersi 6grenmeleri i¢in grencilere 6devler verilecektir.

Homeworks are given students for learning lessons.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimu

(Computer Use)

Ogrenciler 6devlerde ve sinifici ¢alismalarda bilgisayar ve ilgili programlari
kullanacaklardir.

Students will use software programme and a programming language in
homework solving and in-class problem session

Diger Uygulamalar

(Other Activities)

Dersi sinifta 6grenmeleri igin 6grencilere sinifigi ¢calismalar yaptirilacaktir

In-class problem sessions will be carry out for learning lessons in class.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 %40

(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 6 %10
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar 6 %10
(Other Activities)

Final Sinavi 1 %40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Kiitle aktariminin temel prensipleri ve tanimlar. Diflizyon katsayilari. 1-2
2 Gaz s1vi ve katilar i¢in difiizyon katsayilar1 ve hesaplanmasi. 1-2-7
3 Stireklilik esitligi ,Kabuk dengesi (Shell balance) yontemi. 1-3
4 Diflizyon modelleri, Gaz sistemlerde yatiskin hal kiitle aktarim esitlikleri. 1-3
5 Siv1 sistemlerde yatiskin hal kiitle aktarim esitlikleri, Kimyasal reaksiyonlu kiitle aktarimu. 1-3
6 Konveksiyonla kiitle aktarimi. 1-3-4
7 Kiitle aktarim katsayisi tanimlar1 ve hesaplamalar. 1-3-4
8 Eddy difiizyonu ve tiirbiilent akimlar icin kiitle aktarim katsayilar1, Boyutsuz gruplar. ARA 1-3-4-5
SINAV 1
9 Fazlar arasi kiitle aktarima. 1-3-4-7
10 Film kiitle aktarim katsayilar1 ve arafaz derigimlerinin bulunmasi. 1-3-4-7
11 Tiim kiitle aktarim katsayilar1 ve arafaz derisimlerinin bulunmasi. 1-4-5
12 Siirekli temas sistemlerinin (dolgulu kolonlarin) tasarimi, Operasyon egrilerinin tiiretilmesi. 1-4-6
13 Film ve tiim kiitle aktarim katsayilari ile siirekli temas sistemlerinin tasarimi. ARA SINAV 2 1-4-6-7
14 Aktarim tinitesi yiiksekligi ve sayisi ile siirekli temas sistemlerinin tasarimi. 1-4-6-7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic principles of mass transfer and definitions, Diffusion coefficients. 1-2
2 Determination of diffusion coefficient in gas liquid and solid systems. 1-2-7
3 Equation of Continuity, Shell balance method. 1-3
4 Diffusion models , Steady-state mass transfer equations in gas systems. 1-3
5 Steady-state mass transfer equations in liquid systems, Mass transfer with chemical reaction. 1-3
6 Convective mass transfer. 1-3-4
7 Definition and determination of mass transfer coefficient. 1-3-4
8 Eddy diffusion and mass transfer coefficients for turbulent flow, Dimensionless groups. 1-3-4-5
MIDTERM EXAM 1
9 Interphase mass transfer. 1-3-4-7
10 Film mass transfer coefficients and determination of interphase concentrations. 1-3-4-7
11 Determination of overall mass transfer coefficients and interphase concentration. 1-4-5
12 Design of continuous-contact-systems (packed columns), Derivation of operational lines. 1-4-6
13 Design of continuous-contact-system with film and overall-mass transfer coefficients. 1-4-6-7
MIDTERM EXAM 2
14 The height and number of transfer unit and design of continuous contact systems. 1-4-6-7




Dersin Kimya Miihendisligi Programuyla fliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
1|2 3
1 | Matematik, fen bilimleri ve miihendislik bilgilerini kimya miihendisligi problemlerine X
uygulayabilme becerisi .
2 | Kimya Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tamimlama ve ¢dzme X
becerisi.
3 | Bir sistemi, sistem bilesenini ya da siireci,ekonomi, ¢evre, sosyal,politik, etik, saglk ve giivenlik, X
tiretilebilirlik ve siirdiiriilebilirlik gibi gergekei kisitlar1 goz oniine alarak belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi.
4 | Miihendislik ¢dziimlerinin saglik, giivenlik ve gevre iizerinde yaratacagi ulusal ve uluslararasi
etkilere duyarlilik.
5 | Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi.
6 | Modern miithendislik teknik ve araglari ile bilisim teknolojilerini etkin bir sekilde kullanma X
becerisi.
7 | Tek ve ¢ok disiplinli takim ¢aligmasi yiiriitme becerisi.
8 | Bireysel calisma becerisi.
9 | Yasam boyu 6grenmenin dnemini benimsemis olarak, bilim ve teknolojideki gelismeleri izleyerek
kendini siirekli yenileme becerisi.
10 | Tiirkge sozlii ve yazih etkin iletisim kurma becerisi.
11 | Ingilizce sozlii ve yazil etkin iletisim kurma becerisi.
12 | Mesleki ve etik sorumluluk bilinci.
13 | Cagdas konular hakkinda bilgi sahibi olma.
14 | Kalite bilinci.
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of
Program Outcomes Contribution
12| 3
1 | An ability to apply knowledge of mathematics, science, and engineering to chemical X
engineering problems.
2 | An ability to identify, formulate, and solve engineering problems in chemical engineering and X
related fields.
3 | An ability to design a system, component, or process by making choices among alternatives X
using realistic constraints such as economic, environmental, social, political, ethical, health,
and safety factors; manufacturability; and sustainability.
4 | 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.
5 | An ability to design and conduct experiments, as well as to analyze and interpret data.
6 | An ability to use the techniques, skills, and modern engineering and computing tools necessary X
for engineering practice.
7 | An ability to function on same- and multi-disciplinary teams.
8 | An ability to function independently
9 | A recognition of the need for, and an ability to engage in life-long learning
10 | An ability to communicate effectively orally and in writing in Turkish
11 | An ability to communicate effectively orally and in writing in English
12 | An understanding of professional and ethical responsibility
13 | A knowledge of contemporary issues
14 | A knowledge and awareness of quality issues
1: Little, 2. Partial, 3. Full
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