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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Proses Kontrol

Process Control

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yal’lylll Kredisi AKTS Kredisi Ders Uygu|ama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
KMM 411/
KMM 411E ! 3 ° 3 0 0
Boliim / Program Kimya Muhendisligi
(Department/Program) Chemical Engineering
Dersin Tiirii Zorunlu Dersin Dili Turkge/ingilizce
(Course Type) (Compulsory) (Course Language) | Turkish/English
Dersin Onkosullar Yok
(Course Prerequisites) (None)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik | Miihendislik Tasarim | insan ve Toplum

katkisi, %
(Course Category
by Content, %)

Bilim
(General Education)

(Basic Sciences) | (Engineering Science) | (Engineering Design)

100 %

Dersin icerigi

(Course Description)

Proses Kontrol temel kavramlari, Laplace dénlgumleri, transfer fonksiyonlari, 1. ve 2. mertebe
proseslerin dinamik davranimlari, proses datasindan ampirik model gelistiriimesi, geri beslemeli
kontrol ediciler, kontrol sistemi ekipmanlari-donanimlar, kapali ¢evrim kontrol sistemlerinde
kararllik, blok diyagram, PID kontrol edici dizayni, performans kriterleri, tuning, frekans cevap
analizi, Bode diyagrami, Nyquist diyagrami, frekans cevap analizine dayanarak kontrol sistemi
dizayni, ileri beslemeli kontrol sistemleri.

Basic concepts in process control, Laplace transforms, transfer functions, dynamic behavior of
first-order and second-order processes, development of empirical models from process data,
feedback controllers, control system instrumentation, stability of closed-loop control systems,
block diagram, PID controller design, performance criteria, tuning, frequency response analysis,
Bode diagrams, Nyquist diagrams, control system design based on frequency response
analysis, feedforward control.

Dersin Amaci

(Course Objectives)

1.C")§1rencilerin, prosesleri kararsiz hallerde degerlendirmeleri, cézimlemeleri

ve yorumlamalari i¢in gerekli bilgileri kazandirmak.

2.0grencilerin, belirli bir proses icin nasil bir kontrol sistemi gerektigi ve bu
sistemden, giris degisimlerine gore nasil bir cevap alinacagi hakkinda analiz

ve sentez bilgileri kazandirmak

3.Matematiksel bir paket program (MATLAB-SIMULINK) kullaniimasini saglamak.
4.Kutiphane ve internet olanaklarin kullanarak arastirma yapmasini saglamak

1.To train students to understand and analyze unsteady processes.

2.To train students to choose an appropriate control system for a specific
process and evaluate the system response to the input parameters.

3.To train students to use software (MATLAB-SIMULINK) in problem solving.
4.To provide experience in literature search in the library and on the web.

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

1. Dinamik sistem problemlerinin ¢6zimunde yararlanacaklari matematiksel bilgiyi ve bu
bilgilerin muhendislik problemlerine uygulanmasi konusunda gerekli bilgiyi almis olacaktir.

2. Proses kontrol konusunda gerekli altyapiy1 kazanmis olacaktir.

3. Kimya muihendisligi ile ilgili alanlardaki kontrol uygulamalarina yonelik ¢alismalar yapmis
olacaklardir.

4. Bir sistemi veya sistem bilesenini tasarlarken g6z éniinde bulundurmalari gereken kontrol
stratejileri ve yontemleri hakkinda bilgi sahibi olacaklardir.

5. Matematik paket programlarindan birini etkin bir sekilde kullanmis olacaklardir.

6. Web ortaminda arastirma yapmis olacaklardir.

7. Teknolojideki yenilikleri takip eden arastirmalari gergeklegtirmis olacaklardir.

Student, who passed the course satisfactorily can:

1. Demonstrate adequate mathematics knowledge for the solution of dynamic system
problems in engineering.

2. Demonstrate knowledge on process control.

3. Carry out application of process control in chemical engineering

4. Demonstrate an understanding of the strategies and methods considered in the
design of a system and/or system components.

5. Use computers and software effectively.

6. Carry out search on the web.

7. Carry out literature search on technological progress.




Ders Kitabi
(Textbook)

D.E. Seborg, T. F. Edgar, D.A. Mellichamp, Process Dynamics and Control
(3 ed.), John Wiley & Sons., 2011, (ISBN : 9780470128671).

Diger Kaynaklar
(Other References)

G.Stephanopoulos, Chemical Process Control, Prentice Hall, Int., 1984,
(ISBN:0-13-128596).

W.L. Luyben, M.L. Luyben, Essentials of Process Control, McGraw-Hill,
1996, (ISBN-13: 978-0070391727).

B. W. Bequette , Process Control; Modeling, design and Simulation, Prentice
Hall, 2003, (ISBN-13: 978-0133536409).

D. R. Coughanowr, Steven E. LeBlanc, Process Systems Analysis and
Control, , McGraw-Hill, 3rd Ed., 2008, (ISBN-13: 978-0073397894).

B.A. Ogunnaike, W.R. Harmon, Process Dynamics, Modeling and Control,
Oxford University Press, 1994, (ISBN-13: 978-0195091199).

Odevler ve Projeler

(Homework & Projects)

5 adet 6dev verilecektir.

5 homework assignments will be given.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlar 2 30
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Proses Kontrol temel kavramlari 2,3

2 Laplace déntgtmleri 1

3 Transfer fonksiyonlari 1,2

4 1. mertebe proseslerin dinamik davranimlari 1,2,3

5 2. mertebe proseslerin dinamik davranimlari 1,2,3

6 Proses datasindan ampirik model gelistiriimesi 1,5

7 Geri beslemeli kontrol ediciler 2,34

8 Kontrol sistemi ekipmanlari-donanimlar 3,4,6,7
9 Kapali ¢gevrim kontrol sistemlerinde kararlilik, blok diyagram 1,2,4,5
10 PID kontrol edici dizayni, performans kriterleri 2,34
11 Tuning 2,34
12 Frekans cevap analizi, Bode diyagrami, Nyquist diyagrami 2,3,45
13 Frekans cevap analizine dayanarak kontrol sistemi dizayni 2,345
14 ileri beslemeli kontrol sistemleri 2,7

COURSE PLAN
Course
Weeks Topics Outcomes

1 Basic concepts in process control 2,3

2 Laplace transforms 1

3 Transfer functions 1,2

4 Dynamic behavior of first-order processes 1,2,3

5 Dynamic behavior of second-order processes 1,2,3

6 Development of empirical models from process data 15

7 Feedback controllers 2,34

8 Control system instrumentation 3,4,6,7

9 Stability of closed-loop control systems, block diagram 1,245
10 PID controller design, performance criteria 2,34

11 Tuning 2,34

12 Frequency response analysis, Bode diagrams, Nyquist diagrams 2,345
13 Control system design based on frequency response analysis 2,345
14 Feedforward control. 2,7




Dersin Kimya Miihendisligi Programyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1

2

3

Matematik, fen bilimleri, sosyal bilimler ve miihendislik bilgilerini Kimya Mihendisligi
problemlerine uygulayabilme becerisi

v

Kimya Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve ¢ézme
becerisi

Bir sistemi, sistem bilesenini ya da siireci alternatifler arasindan ekonomi, gevresel etki, sosyal,
politik, etik, saglik ve giivenlik faktorleri; iiretilebilirlik ve siirdiiriilebilirlik gibi gercekei kisitlart
kullanarak se¢im yaparak tasarlama becerisi

Miihendislik ¢6ziimlerinin saglik, giivenlik ve cevre iizerinde kiiresel ve toplumsal baglamda
yaratacag etkileri anlamak icin gereken kapsamli bir egitim

Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi

Miihendislik uygulamalar igin gerekli teknikleri, becerileri ve modern miihendislik ve bilgi islem
araclarim kullanma becerisi

Tek ve ¢ok disiplinli takim ¢aligmas yiiriitme becerisi

= (@}

Bireysel ¢alisma becerisi

i

Yasam boyu 6grenmenin dnemini benimsemis olarak, bilim ve teknolojideki gelismeleri izleyerek
kendini siirekli yenileme becerisi

Tiirkge sozlii ve yazili etkin iletisim kurma becerisi

Ingilizce sozlii ve yazili etkin iletisim kurma becerisi

Mesleki ve etik sorumluluk bilinci

Cagdas konular hakkinda bilgi sahibi olma

53 |—|x|w

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

v

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

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

—

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

an ability to function independently

a recognition of the need for, and an ability to engage in life-long learning

an ability to communicate effectively orally and in writing in Turkish

an ability to communicate effectively orally and in writing in English

an understanding of professional and ethical responsibility

a knowledge of contemporary issues

S|3|=|R =T

knowledge and awareness of quality issues

1: Little, 2. Partial, 3. Full

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

22.01.2014




