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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kimya Miihendisligi Tasarim 11

Chemical Engineering Design 11

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulamasi, Saat/Hafta
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Implementation, Hours/Week)
Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
KMM 422E 8 4 7 3 -- 2
Béliim / Program Kimya Miihendisligi/Kimya Miihendisligi
(Department/Program) | (Chemical Engineering/Chemical Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) | (English)
Dersin Onkosullar1 | KMM 431/ KMM 431E
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- - 100 -

(Course Category
by Content, %)

Dersin icerigi

(Course Description)

Tasarim projelerine giris. Sabit yatinm ve isletme maliyetlerinin 6ngoériilmesi. Miithendislik
ekonomik analizi. Sistem performansinin analizi. Proses optimizasyonu. Proseslerde problem ve
darbogazlarin giderilmesi. Yazili ve Sozlii iletisim. Rapor Yazma. Girisimcilik. Etik ve
profesyonellik. Siirdiiriilebilirlik.

Introduction to design project. Estimation of capital and manufacturing costs. Engineering
economic analysis. Tools for evaluating system performance. Process optimization. Process
troubleshooting and debottlenecking. Written and oral communications. Report writing. Green
engineering. Chemical product design. Enrepreneurship. Ethics and professionalism.
Sustainability.

Dersin Amaci

(Course Objectives)

1. Onceki derslerde kazanilmis olan temel bilimler, kimya miihendisligi ve miihendislik
bilgilerinin kimyasal proses/iiriin tasariminda kullanilmasi konusunda deneyim
kazandirmak

2. Kimyasal proseslerin teknik analizi, sentezi, tasarimi ve mithendislik ekonomisi bilgilerini vererek
proses/iiriin tasariminda kullanabilme becerilerini gelistirilmek

3. Kimyasal proseslerin tasariminda ve gelistirilmesinde bir simulasyon programini
(ChemCAD) kullanma deneyimi kazandirmak

4. Etik, profesyonellik, girisimcilik, kimyasal proseslerde giivenlik ve gevresel etkiler ilgili bilgileri
vererek, bu bilgileri proses/iiriin tasarrmmda uygulama becerilerini gelistirilmek

5. Sozlii/ yazili iletisim ve takim g¢aligmasi becerilerini gelistirmek

1. To provide experience to apply knowledge in basic sciences, chemical engineering, and
engineering sciences on chemical process or product design

2. Toteach basics of the technical analysis, synthesis, design and economic analysis of
chemical processes; to train students on the application of these issues on chemical process/
product design

3. To provide experience in using chemical process design simulation software (ChemCAD) to
design new processes and to improve existing chemical processes

4. To teach ethics, professionalism, entrepreneurship, process safety and environmental issues
related to chemical process design; to train students on the application of these issues

5. To provide students experience in effective oral and written communication and team work




Dersin Ogrenme
Ciktilar:

(Course Learning

Bu dersi bagari ile tamamlayan 6grenciler:

1. proses tasarimindaki gerekli bilesenleri anlayarak, bunlar1 kimyasal bir proses ya da iiriiniin
tasariminda uygulayabilecekler

2. kimyasal proselerin sabit yatirim ve igletme masraflarint ongoérebilecek ve proseslerin
ekonomik analizini gergeklestirebilecekler

3. ekipman ozellikleri ve temel proses kosullari ile tasarimin hedefleri arasindaki iligkileri

Outcomes) anlayarak bir prosesin hem belirli bolimlerinin, hem de tiimiiniin  teknik analizini
gerceklestirebilecekler
4. proseslerin tasariminda ve analizinde deneyimlere dayanan kurallardan yararlanmay1
ogrenecek ve uygulayabilecekler
5. proses giivenligi ve ¢evresel etkilerinin kimya miihendisligi uygulamalarindaki roliinii analiz
edebilecek, c¢evre-saglik ve giivenlik acgisindan kabul edilebilir proseslerin tasarimin
gerceklestirebilecekler
6. etik ve profesyonelligin kimya miihendisligi uygulamalarindaki dnemini anlayacaklar.
7. bir proses simulasyon programinin (ChemCAD) proses tasarim problemlerinde dogru bir
sekilde kullanilmasini 6grenecek, bu tiir programlardaki sinirlamalarin da farkinda olacaklar
8. Ingilizce teknik rapor yazma ve sdzlii sunum yapma; takim ¢alismas1 yapma becerilerini
gelistirecekler
Students who pass the course will be able to:
1. understand the essential elements of the process design and demonstrate ability to design a
chemical process or product
2. estimate capital and manufacturing costs and perform engineering economic analysis
3. understand the relationships between design intent, equipment specifications, and key
process conditions; perform technical analysis of the process units and the overall process
4. use heuristics and rules-of-thumb for interpretation of information in the analysis and design
of chemical processes
5. demonstrate an understanding of roles of process safety and environmental protection in the
practice of chemical engineering
6. demonstrate an understanding of ethics and professionalism
7. understand the use and limitations of process simulation software (ChemCAD) in the
process design problems
8. improve team work skills and oral/ written communication skills in English for technical
audiences
Ders Kitab1 Richard Turton; Richard C. Bailie; Wallace B. Whiting; Joseph A. Shaeiwitz; Debangsu
(Textbook) Bhattacharyya, Analysis, Synthesis and Design of Chemical Processes, 4th ed., Prentice Hall,
NJ, 2012.
Diger Kaynaklar e Sinnot, R. K., Coulson & Richardson’s Chemical Engineering, Vol.6, Chemical

(Other References)

Engineering Design, 4th ed., Butterworth-Heinemann, Oxford, 2005.

e Towler G, Sinnot, R., Chemical Engineering Design, Principles, Practice and Economics
of Plant and Process Design, 2nd ed., Elsevier-Butterworth Heinemann, 2013

e Couper R.J, Penney W.R., Fair, J.R., Walas S.M, Chemical Process Equipment Selection
and Design, Revised 2nd ed., Elsevier-Butterworth Heinemann,2010

e Coker A. K., Ludwig's Applied Process Design for Chemical and Petrochemical Plants,
4th ed. Vol.1, Gulf Professional Publishing, 2007

e Biegler L. T., Grossmann I. E., Westerberg A. W.,Systematic Methods of Chemical
Process Design Prentice Hall PTR, 1997

Odevler ve Projeler

(Homework & Projects

1. Odev: Proses kosullarinin anlasilmasi: Onemli proses akimlari ve temel islemler igin
sicaklik, basing ve bilesim gibi kosullarin se¢im nedenlerinin analizi (2 soru)

2. Odev: Proses performans degerlendirilmesi (1 soru), Temel islemlerin performans egrileri

(1 soru)

Odev: Reaktor performansi degerlendirilmesi (1 soru)

Odev: Proses kontrolii (1 soru)

Odev: Sabit yatirim masrafi degerlendirmeleri (1 soru), Isletme masrafi degerlendirmeleri

(1 soru)

6. Odev: Proses ekonomik analizi (1 soru)

7. Odev: Proses optimizasyonu (1 soru)

8. Odev: Etik ve profesyonellik iizerine bir vaka ¢alismasi (1 soru)

ok w

TASARIM PROJESI (DONEM PROJESI):
Proje takimlar1 7. yarilda KMM 431 (Kimya Miihendisligi Tasarimu 1) dersinde basladiklar:

tasarim projesi ¢aligmalarina, 8. yartyllda KMM 422E (Chemical Process Design 2) dersinde




devam ederler. Bu ¢alismada, 7. yartyil sonunda sunmus olduklar1 donem sonu proje
raporlarinda belirlenen hatalar diizelterek ve:

-secilen temel ekipmanlarin ayrintili tasarimini

-secilen temel ekipmanlarin performans analizini

-proses kontrol stratejilerini

-prosesin giivenlik ve gevresel etkilerinin degerlendirmesini

-prosesin ekonomik degerlendirmesini yaparak projelerini tamamlarlar.

Donem sonunda her takim bir final proje raporu hazirlar ve 6nceden belirlenmis bir program
dahilinde proje sonuglarini sozIi olarak sunar. S6zlii sunumlar, sinif arkadaslari, dersin 6gretim
iiyeleri, proje danigsmanlari ve biri yurt disi biri yurt i¢i bir tiniversiteden davet edilen dis
degerlendiriciler 6niinde gerceklestirilir.

1. HW: Understanding process conditions: analyze the reasons why the specific temperatures,
pressures, and compositions selected for important streams and unit operations (2
questions).

2. HW: Tools for evaluating process performance (1 question), Performance curve for
individual unit operations (1 question)

3. HW:Prediction of reactor performance (1 question)

4. HW:Regulation that are important for the successful control of processes. (1 question)

5. HW:Estimation of capital costs (1 question); Estimation of manufacturing costs (1
question)

6. HW: Engineering economic analysis (1 question)

7. HW: Process optimization (1 question)

8. HW: A case study on ethics and professionalism (1 question)

DESIGN PROJECTS (TERM PROJECT):

Teams continue to improve their year-long process/product design projects, which have been
started and partly completed during the 7th semester in KMM 431. The projects are improved
by emphasizing the corrections of shortcomings in the interim project reports, which were
submitted at the end of 7" semester. Detailed design of selected major equipments, evaluation
of performance of selected unit operations, plant-wide control structure, evaluation of process
in safety and environmental issues, and economic evaluation of the project are done during the
8" semester.

At the end of semester, each team submit a “final project report”. In a scheduled project day
teams make oral presentations to the audience composed of the class mates, course instructors,
project supervisors, and external evaluators from an abroad and an inland university.

Laboratuar
Uygulamalan

(Laboratory Work)

Smif i¢i proje toplantilart takim galigmasi olarak uygulanmaktadir

In class project meetings are carried as a group activity

Bilgisayar Kullanim
(Computer Use)

Proje ¢alismalar1 ve 6devlerin bir kisminda ChemCAD simulasyon programi kullanilamaktadir.

ChemCAD simulation program is used in design projcts and some of the homework
assignments.

Diger Uygulamalar Seminer: 1. Proje nasil yiiriitiiliir, 2 . Girisimcilik 3. Is goriismesi (seminer ve uygulama)

(Other Activities) Semipar: 1. How to project 2. Entrepreneurship 3. Job interview (seminar and in-class
exercise)

Basan Faaliyetler Adedi Degerlendirmedeki Katkisi, %

Degerlendirme (Ac'givities) (Quantity) (Effects on Grading, %)

Sistemi Y1l I¢i Sinavlarn 2 15

(Assessment Criteria)

(Midterm Exams)

Kisa Smavlar - -

(Quizzes)

Odevler 8 10
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 35
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Kimyasal {iriin tasarimi, Proseslerde islem kosullarinin secimi ve anlasilmasi, 1. proje | 1,3,4,8
toplantist
2 Proses performansi degerlendirilmesinde kullanilan yontemler, Temel islemlerin | 1,3,4,8
performans egrileri, 2 proje toplantisi
3 Coklu temel iglemlerden olusan sistemlerde performans degerlendirmeleri, 3 proje | 1,3,4,8
toplantist
4 Coklu temel islemlerden olusan sistemlerde performans degerlendirmeleri, Reaktor | 1,3,4
performansi degerlendirmesi, 3 proje toplantisi
Kimyasal proseslerde kontrol, Arasinav 1 1,3,4
Proses sabit yatirim giderlerinin belirlenmesi, Proses igletme giderlerinin belirlenmesi,5. | 1,2,8
proje toplantisi
7 Proses isletme giderlerinin belirlenmesi, Prosesin ekonomik analizi, Kar analizi 1,2
8 Seminer: Girisimcilik, 6. proje toplantis 1,2,6,8
9 Proses optimizasyonu, 7. proje toplantisi 1,2,3,8
10 Etik ve profesyonellik, 8. proje toplantisi, Arasimav 2 1,6,8
11 Saglik, giivenlik ve ¢evre, Seminer: Proje nasil yiiriitiiliir 1,5
12 Yesil miihendislik, Is goriismesi (seminer ve uygulama) 1,5
13 | 9-10. proje toplantis1 (Proje final raporlarinin yazimi) 8
14 Proje sozlii sumunlari 8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Chemical product design, Understanding process conditions, 1. project meeting 1,3,4,8
2 Tools for evaluating process performance, Performance curve for individual unit | 1,3,4,8
operations 2. project meeting
3 Performance of multiple unit operations, 3. project meeting 1,3,4,8
4 Performance of multiple unit operations, Reactor performance, 4. project meeting 1,34
5 Regulation and Control of Chemical Processes, Midterm 1 1,34
6 Estimation of capital costs, Estimation of manufacturing costs, 5. project meeting 1,2,8
7 Estimation of manufacturing costs, Engineering economic analysis, Profitability 1,2
analysis
8 Entrepreneurship (Seminar), 6. project meeting 1,2,6,8
9 Process optimization, 7. project meeting, 1,2,3,8
10 Ethics and professionalism, 8. project meeting Midterm 2 1,6,8
11 Health, Safety and the Environment, How to Project (Seminar) 1,5
12 Green Engineering, Job interview (Seminar and in-class exercise) 1,5
13 9, 10. project meetings (Report writing) 8
14 Project oral presentations 8




Dersin Kimya Miihendisligi Programyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

. Matematik, fen bilimleri, sosyal bilimler ve miihendislik bilgilerini kimya miihendisligi

problemlerine uygulayabilme becerisi

. Kimya Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve

¢O6zme becerisi

. Bir sistemi, sistem bilesenini ya da siireci alternatifler arasindan ekonomi, ¢evresel etki, sosyal,

politik, etik, saglik ve giivenlik faktorleri; iiretilebilirlik ve siirdiiriilebilirlik gibi gercekci
kisitlar1 kullanarak se¢im yaparak tasarlama becerisi

. Miihendislik ¢éziimlerinin saglik, giivenlik ve ¢evre {izerinde kiiresel ve toplumsal baglamda

yarataca@ etkileri anlamak i¢in gereken kapsamli bir egitim

o1

. Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi

. Miihendislik uygulamalar1 igin gerekli teknikleri, becerileri ve modern miihendislik ve bilgi

islem araglarini kullanma becerisi

7.

Tek ve ¢ok disiplinli takim ¢aligmas: yiiriitme becerisi

=l (o]

8.

Bireysel ¢aligma becerisi

9.

Yasam boyu O6grenmenin Onemini benimsemis olarak, bilim ve teknolojideki gelismeleri
izleyerek kendini siirekli yenileme becerisi

10. Tiirkge sdzlii ve yazili etkin iletisim kurma becerisi

11. Ingilizce sozlii ve yazili etkin iletisim kurma becerisi

12. Mesleki ve etik sorumluluk bilinci

13. Cagdas konular hakkinda bilgi sahibi olma

5|3 | = x|

14, Kalite konular1 hakkinda bilgi ve farkindalik

1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

an ability to apply knowledge of mathematics, science, and engineering to chemical
engineering problems

X

an ability to identify, formulate, and solve engineering problems in chemical engineering
and related fields

X

an ability to design a system, component, or process by making choices among alternatives
using realistic constraints such as economic, environmental, social, political, ethical, health,
and safety factors; manufacturability; and sustainability

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

@D

an ability to design and conduct experiments, as well as to analyze and interpret data

—h

an ability to use the techniques, skills, and modern engineering and computing tools
necessary for engineering practice

. 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

S|3|=—|X|=|—|T|

14.knowledge and awareness of quality issues

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)

16.01.2014




