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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kimyasal Reaksiyon Miihendisligi I

Chemical Reaction Engineering |

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KMM312E 6 3 7 3 0 0
Béliim / Program Kimya Miihendisligi
(Department/Program) | Chemical Engineering
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) [(English)

Dersin Onkosullar
(Course Prerequisites)

TER 201 MIN DD veya TER 201E MIN DD veya KIM 252 MIN DD veya KIM 252E MIN DD
veya TER 203 MIN DD veya TER 203E MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Miihendislik Tasarim
(Engineering Design)

Temel Bilim Temel Miihendislik
(Basic Sciences) (Engineering Science)

Insan ve Toplum Bilim
(General Education)

100

Dersin Icerigi

(Course Description)

Kimyasal reaksiyon miihendisliginin temelleri: Kiitle denklikleri, stokiometri ve kinetik. Ideal akis, kesikli
ve yar1 kesikli reaktorlerin tasarimi. Geri doniimlii reaktorler ve membran reaktorler. Basing diisiisii etkisi.
Reaksiyon hiz verilerinin toplanmasi ve analizi. Coklu reaksiyonlar. Is1 etkisi ve izotermal olmayan
reaktorlerin tasarimi.

Fundamentals of chemical reaction engineering: Material balances, stoichiometry and kinetics. Design of
ideal flow, batch and semi-batch reactors. Recycle and membrane reactors. Pressure drop effects. Collection
and analysis of rate data. Multiple reactions. Heat effects and non-isothermal reactor design

Dersin Amaci

(Course Obijectives)

1. Ogrencilere, kimyasal reaktdr ve reaktor bilesimlerini analiz etme ve tasarlama becerisi kazandirmak

. Ogrencilere, reaksiyon hiz ifadesini gikarabilmek icin veri toplama ve analiz etme becerisi kazandirmak

. Ogrencilere, diferansiyel denklem ¢ozmek, simiilasyon yapmak ve veri analizi iceren reaksiyon
miithendisligi problemlerini ¢6zmek i¢in yazilim kullanma deneyimi saglamak

. Ogrencilere, elestirel diisiince ve agik uclu problem ¢6zme deneyimi saglamak

. Ogrencilere, takim i¢inde ¢alisma deneyimi saglamak

. Ogrencilere, Ingilizce sozlii sunus yapabilme deneyimi saglamak
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. To train students to analyze and design chemical reactors and reactor combinations

. To train students to collect and analyze reaction rate data to derive rate expressions

. To provide practice with computer software that can be used in the solution of reaction engineering
problems involving differential equations, simulation and data regression analysis

4. To provide practice at developing critical thinking skills and solving open ended problems

5. To provide experience for the students to work in teams

6. To provide practice in preparing oral presentation in English
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Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

1. Ogrenciler akil yiiriiterek ezberlemeden reaksiyon miihendisligi problemlerini ¢ozebilecek

2. Ogrenciler homojen ve hetorejen reaksiyonlarin gerceklestigi izotermal, adyabatik ve adyabatik olmayan
stirekli, kesikli ve yar1 kesikli reaktorleri tasarlayabilecek

3. Ogrenciler kinetik verileri inceleyip reaksiyon hiz ifadesini ¢ikarabilecek

4, Ogrenciler segicilik ve iiriinii belirleyebilmek igin coklu reaksiyonlari analiz edebilecek

5. Ogrenciler diferansiyel denklem ¢dzmek, ¢oklu reaksiyonlarin gergeklestigi reaktorleri simiile etmek ve
veri analizi yapmak i¢in bilgisayar ve yazilim kullanabilecek

6. Ogrenciler mithendislik problemlerini ¢6zmek igin takim iginde ¢alisabilecek

7. Ogrenciler Ingilizce sunuslarla etkin iletigim kurabilecek

Students will be able to

1. Solve reaction engineering problems through logic rather than memorization.

2. Size isothermal, adiabatic, and non adiabatic flow and batch reactors for homogeneous and
heterogeneous reactions.

3. Analyze kinetic data and determine the rate expression (reaction order and specific reaction rate) for a
reaction.

4. Analyze multiple reactions to determine selectivity and yield.

5. Use computers and software to solve differential equations, simulate reactors with multiple reactions

and to carry out data analysis.

Work together in same-discipline teams to solve engineering problems.

7. Communicate effectively by giving oral presentations in English.
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Ders Kitabi H. S. Fogler, Elements of Chemical Reaction Engineering, 4th ed., Prentice
(Textbook) Hall, 2006.
Diger Kaynaklar

(Other References)

Odevler ve Projeler

(Homework & Projects

Donem boyunca 12 adet 6dev verilecektir. Bu ddevlere ek olarak 6grencilerin
Ingilizce s6zlii iletisim becerilerini 6l¢gmek icin her takima bir proje verilecek ve
takimlarin bu projeleri sézlii olarak sunmalari istenecektir.

12 homework assignments will be given during the semester. Additionally, in order
to assess the oral communication skills in English of the students, a project will be
assigned to each team and the teams will be requested to present their projects orally.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Bilgisayar kullanimi zorunludur.

Computer use in this course is compulsory.

Diger Uygulamalar
(Other Activities)

Donem boyunca 12 sinif i¢i resmi takim ¢alismasi gergeklestirilecektir.

12 in-class formal teamwork sessions will be conducted.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 2 30
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 12 20
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar 12 10
(Other Activities)

Final Sinavi 1 40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Girig, Kimyasal reaktorler i¢in genel kiitle denklikleri 1
2 Ideal kesikli, piston akigli ve karigtirmali tank reaktorlerin tasarim esitlikleri 1,26
3 Reaksiyon hiz ifadesi ve kimyasal denge, Reaksiyon stokiometrisi 1,2,56
4 Hacim degisimli reaksiyonlar, Ideal reaktor tasarimi; reaktor siralanmasi ve boyutlandirilmasi 1,256
5 Dolgulu reaktorler ve basing diisiisii 1,2,56,7
6 Yarikesikli, geridoniimlii ve membran reaktorler 1,2,5,6
7 Kesikli reaktorlerle hiz ifadesi verilerinin toplanmasi ve analizi 1,3,5,6,7
8 Diferansiyel reaktor ve diger siirekli reaktorlerle hiz ifadesi verilerinin toplanmasi ve analizi 1,3,5,6,7
9 Coklu reaksiyonlar ve segicilik/iiriin iliskisi 1,4,56,7
10 Coklu reaksiyonlarin yiiriitiildiigii reaktorlerin simiilasyonu 1,2,4,56,7
11 Enerji denklikleri, Yatiskin halde calisan adyabatik reaktdrlerin tasarimi 1,2,4,56
12 Yatiskin halde ¢alisan, izotermal ve adyabatik olmayan reaktorlerin tasarimi 1,2,4,5,6,7
13 Denge doniismesi, Ara 1sitma ve sogutma, Coklu yatiskin hal 1,2,4,5,6,7
14 Yatiskin ve izotermal olmayan reaktorlerin tasarimi 1,2,4,5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, General material balances for chemical reactors 1
2 Design equations for ideal batch, plug flow and stirred tank reactors 1,2,6
3 Reaction rate laws and chemical equilibrium, Reaction stoichiometry 1,2,5 6
4 Reactions with volume change, Ideal reactor design: Reactor sequencing and sizing 1,2,5,6
5 Packed bed reactors and pressure drop effects 1,2,56,7
6 Semi-batch reactors, Recycle reactors and membrane reactors 1,2,5,6
7 Collection and analysis of rate data from batch reactors 1,3,56,7
8 Collection and analysis of rate data from differential reactors, PFR's, PBR’s and CSTR’s 1,3,56,7
9 Multiple reactions and selectivity/yield relationships 1,4,5,6,7
10 Simulation of isothermal reactors with multiple reactions 1,2,4,56,7
11 Energy balances, Design of adiabatic reactors operating at steady state 1,2,4,56
12 Design of non-isothermal, non-adiabatic reactors operating at steady state 1,2,4,56,7
13 Equilibrium conversion, Interstage heating and cooling, Multiple steady states 1,2,4,5,6,7
14 Unsteady-state, non-isothermal reactor design 1,2,4,5




Dersin Kimya Miihendisligi Programyla Iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
112 |3
1 Matematik, fen bilimleri, sosyal bilimler ve miihendislik bilgilerini kimya miihendisligi N
problemlerine uygulayabilme becerisi
2 Kimya Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve N
¢Ozme becerisi
3 Bir sistemi, sistem bilesenini ya da siireci analiz etme ve belirli gereksinimleri karsilayacak N
sekilde tasarlama becerisi
4 Miihendislik ¢oziimlerinin saglik, giivenlik ve ¢evre iizerinde yaratacagi ulusal ve uluslararasi
etkilere duyarlilik
5 Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi
6 IB/IOde_I‘I_l miihendislik teknik ve araglart ile biligim teknolojilerini etkin bir sekilde kullanma N
ecerisi
7 Tek ve ¢ok disiplinli takim ¢aligmasi yiiriitme becerisi \
8 Bireysel calisma becerisi
9 Yasam boyu dgrenmenin Onemini benimsemis olarak, bilim ve teknolojideki gelismeleri
izleyerek kendini siirekli yenileme becerisi
10 Tiirkge sozlii ve yazili etkin iletisim kurma becerisi
11 Ingilizce sdzlii ve yazili etkin iletisim kurma becerisi N
12 Mesleki ve etik sorumluluk bilinci
13 Cagdas konular hakkinda bilgi sahibi olma
14 Kalite bilinci
: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2| 3
1 an ability to apply knowledge of mathematics, science, and engineering to chemical N
engineering problems
2 an ability to identify, formulate, and solve engineering problems in chemical engineering and N
related fields
3 an ability to design a system, component, or process to meet desired needs \
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 N
necessary 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

Diizenleyen (Prepared by) Tarih (Date)

26.06.2014

Imza (Signature)




