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DersinTanimi

Giris. Siireg kontrol sistemlerinin tanitimi. Siire¢ kontrol sistemlerinde kullanilan algilayicilar ve
eyleyiciler. Siire¢ kontrol sistemlerinin dinamik davraniglari ve modellenmesi. Siireg kontrol sistemlerinin
modellerinin deneysel verilerden elde edilmesi. Cok serbestlik dereceli siire¢ kontrol sistemleri. Ileriyol
ve geribesleme kontroldrler. I¢ model kontrol yapilari. PID kontroldrii parametre ayar ydntemleri. Ozel
stireg kontrol yapilari: Smith ongoriiciileri; Oran kontrol; Referans deger ayarlayicilar; Kaskad kontrol.
Kestirimei kontrole giris. Iki girig- Iki ¢ikish (TITO) siire¢ kontrol yapilara giris

(Course Description)

Introduction. Presentation of process control systems. Sensors and actuators used in process control
systems. Dynamic behavior of process control systems, and its modelling. Obtaining the models of
process control systems from experimental data. Multi degree of freedom process control systems.
Feedforward and feedback controller. Internal model control structures. PID controller tuning methods.
Special process control systems structures: Smith predictor; Ratio control; Set-point regulator; Cascade
control. Introduction to predictive control. Introduction to two input-two output (TITO) process control
systems.

Dersin Amaci

1.Siire¢ kontrol sistemlerinin ve elemanlarmnin tanitilmasi.

2.Siire¢ kontrol sistemlerinin modellerinin elde edilmesi.

3.Cok serbestlik dereceli kontrol yapilarmm tanitiimasi ve kontroldr tasarim.
4.PID kontrolorler parametre ayar yontemlerinin analizi.

5.0zel siire¢ kontrol yapilari ve tasarim ydntemlerinin irdelenmesi

(Course Objectives)

1.Presenting process control systems and its components.

2.0btaining the models of process control systems.

3.Presenting multi degree of freedom process control systems and controllerdesign.
4.Analyzing PID controller tuning methods.

5.Studying special process control system structures and design methods.

Dersin Ogrenme
Ciktilan

Bu dersi basartyla gegen Ogrenciler:

1. Siire¢ kontrol sistemlerinin tanitilmasi ve temel elemanlarmm 6grenilmesi.

2. Siireg kontrol sistemlerin modellenmesinde farkli y 6ntemlerin 6grenilmesi.

3. lleriyol ve geriyol kontrol yapilarmm 6gretilmesi ve bu yapilar i¢in kontrolortasarlay abilmek.
4. PID kontrolorleri i¢in endiistriyel ay ar y ontemlerinin analizi.

5. Ozel siire¢ kontrol sistemlerinin tanitilmasi.

6. Kestirimei kontrol ve ¢ok degiskenli kontrol ydntemlerinin tanitilmast

(Course Learning
Outcomes)

Student, who passed the course satisfactorily can:

1. Learning process control systems and to teach basic components.

2. Learning different modelling methods for process control systems.

3. Learning feedforward and feedback structures controller and to be able to design controllers for these
structures.

4. Analy zing different industrial PID controller tuning methods.

5. Introducing special process control sy stems.

6. Introducing predictive control and multivariable control methods.




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilan
1 Girig. Siire¢ kontrol sistemlerinin tanitim. |
2 Siire¢ kontrol sistemlerinde kullanilan algilayicilar. I
3 Siire¢ kontrol sistemlerinde kullanilan eyleyiciler. I
4 Siire¢ kontrol sistemlerinin dinamik davraniglart ve modellenmesi. I-I
5 Siire¢ kontrol sistemlerinin modellerinin deneysel verilerden elde edilmesi. I-II
6 Cok serbestlik dereceli siire¢ kontrol sistemleri. Ileriyol ve geribesleme kontrolorler. I
7 I¢ model kontrol yapilari. m
8 PID kontrolorii parametre ayar yontemleri. v
9 PID kontrolorii parametre ayar yontemleri. v
10 Ozel siirec kontrol yapilar:: Smith dngériiciileri. \%
11 Ozel siirec kontrol yapilar:: Oran kontrol; Referans deder ayarlayicilar. v
12 | Ozel siireg kontrol yapilar: Kaskad kontrol. \Y
13 Kestirimci kontrole giris. VI
14 Iki girig- Iki ¢ikish (TITO) siire¢ kontrol yapilara giris. VI
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction. Presentation of process control systems. I
2 Sensors used in process controlsystems. I
3 Actuators used in process controlsystems. I
4q Dynamic behavior of process controlsystems, and its modelling. I-I
5 Obtaining the models of process controlsystems from experimenta data. I-I
6 Multi degree of freedom process control systems. Feedforward and feedback controller. I
7 Internal model control structures. I
8 PID controller tuning methods. v
9 PID controller tuning methods. v
10 Special process controlsystems structures: Smith predictor. v
11 Special process controlsystems structures:Ratio control; Set-point regulator. \Y%
12 Special process controlsystems structures: Cascade control. \"
13 Introduction to predictive control. VI
14 Introduction to two input-two output (TITO) process controlsystems. VI




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
1123
Miihendislik, fen ve matematikilkelerini uygulayarak karmasik m tihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zelgereksinimleri saglik, glivenlik ve X
refahi1goz 6niine alarak ¢6ziim tireten mithendislik tasarimi uygulama becerisi.
Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik goziimlerinin
kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6zéniinde bulundurarakbilinglikararlar X
verme becerisi.
Uyeleri bidikte liderlik saglayan, i sbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gcikarmak icin mithendislik X
yargisinikullanma becerisi.
Uygun 6grenme stratejileri kullanarakihtiyag¢ duyuldugunda ye ni bilgi edinme ve uygulama becerisi. X
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course toControland Automation EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3

An abilityto identify, formulate, and solve complex e ngineering problems by a pplying principles of

engineering, science, and mathematics. X
An abilityto apply engineering design to produce solutions that meet s pecified needs with consideration

of public health, safety, and welfare, as well as global, cultural, social, e nvironmental, and economic X
factors.

An ability to communicate effectively with a range of audiences. X

An abilityto recognize ethical and professional responsibilitiesin engineering situations and make
informed judgments, which must consider the impact of engineeringsolutions in global, economic, X
environmental, and sodetal contexts.

An ability to function effectively on a team whose members together provide | eadership, create a

collaborative andinclusive environment, establish goals, plan tasks, and meet objectives. X

An abilityto develop and conduct appropriate experimentation, analyze andinterpret data, and use X
engineering judgment to draw condusions.

An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies. X

Scaling:1:Little, 2: Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)
11.03.2021




Ders kaynaklari ve Basari degerlendirme sistemi(Course materials and Assessment criteria)

D. E.Seborg, D:A. Mellichamp, T. F. Edgar, F. J. & Doylellll, F.J., 2010, Process
dynamics and control. John Wiley & Sons.

Ders Kitabi P.W.Murrill, 2000, Fundamentals of Process Control Theory, ISA: The
(Textbook) Instrumentation, Systems, and Automation Society, ISBN:978-15561768.
P.C.Chau, 2002, Process control:a first course with MATLAB, Cambridge
University Press, ISBN:978-05210025.
L.A.Kane, 1999, Advanced Process Control and Information Systems forthe
Process Industries, Gulf Professional Publishing, ISBN:978-08841523.
Diger Kaynaklar C.A.Smith, 2002, Automated Continuous Process Control, Wiley-Interscience,
(OtherReferences) ISBN:978- 04712157.

F.G.Shinskey, 1988, Process Control Systems: Application, Design, and
Adjustmen, Mcgraw- Hill, ISBN:978-00705690.

Odevlerve Projeler
(Homework & Projects)

Ogrencilere verilecek 6devleriki hafta sonra toplanacaktir.

All homework problems are to be handed in two weeks afterthey are
assigned.

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(ComputerUsage)

Ogrencilere édevlerde Matlab Control Toolbox ve SIMULINK programlarindan
yararlanmalarionerilmektedir.

Students are proposed to make use of Matlab Control Toolbox ve SIMULINK
programs for theirhomeworks.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yiligi Sinavlari
1 0
(Midterm Exams) 30%

Kisa Sinavlar

0,
(Quizzes) 2 10%

Odevler

0,
(Homework) 2 10%

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(OtherActivities)

Final Sinavi

0,
(Final Exam) . =0
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