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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ada Course Name

Kontrol Sistemleri Tasarimi Control Systems Design

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | UTy gtula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK4056/ 8 25 5 2 1 -
MAKA4056E
Boliim / Program Makina Miihendisligi / Makina Miithendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Teknik Serbest Se¢im-Kol Segim I11 Dersin Dili Tiirkge/Ingilizce
(Course Type) (Technical Elective-Option Elective I1l) | (Course Language) (Turkish/English)
Dersin Onkosullar1 | (MAK 333/MAK 333E )
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9
(Course Category - ) 100 -
by Content, %)

Kontrolsistemlerininyapisi, temeltanimlarintekrart, sistemlerinsiniflandirilmast,
Dersin icerisi kontrolsistemlerininbilesenlerininse¢imi, durum-uzayimodelleri, kutupyerlestirmemetodu,
cerig gozlemlenebilirlikvekontroledilebilirlik,Endiistriyel PID kontrolsistemitasarimi, uygulamadrnekleri

(Course Description)

Structure of control systems, review of basic definitions, classification of systems, control system
component selection, state-spacemodels, Pole placement method, observability and controllability, linear
quadratic optimum control,industrial PID control system design, application examples

1. Kontrol Sistemleri hakkinda 6grenci bilgi kapsaminin genisletilmesi,
Endiistriyel kontrol drneklerinin incelenmesi ile uygulama deneyiminin artirilmasi,
3. Kontrol sistemlerinin tasarimi ve projelendirilmesi becerisinin kazandirilmasi

N

Dersin Amaci

(Course Objectives)

1. To broaden the student knowledge on control systems design,
Increase their application and design experience by the study of industrial control systems,
3. To provide the skills of design and project development on industrial control systems.

N

Bu dersi basar1 ile tamamlayan dgrenciler

1. Kontrol sistemleri tasarlayip analiz edebilecek(c,e)

Durum-uzayi yaklagimu ile kontrol sistemi tasarlayabilecek(c)

PID kontrol sistemleri tasarlayip, ileri ayarlama tekniklerini kullanabilecek(c)
Endiistriyel uygulama ve projelendirme deneyimi kazanacak(g,l)

Dersin Ogrenme 5
Ciktilan 3.
4
(Course Learning
Outcomes)

Students who pass the course will be able to

1. Design and analyze control systems

Design control systems in state-space

Design PID control systems using advanced tuning methods

2.
3.
4.  Gain experience in industrial applications and projects




Ders Kitab: Modern Control Systems, Dorf-Bishop. Addison Wesley, 1995
(Textbook)
Diger Kaynaklar 1. Modern Control Engineering, Ogata, Prentice-Hall

(Other References)

2. Control Tutorials for Matlab: http://www.engin.umich.edu/group/ctm/index.html

3. Handbook of Pl and PID Controller Tuning Rules, A. O'Dwyer, Imperial College Press,

¢2006.

Odevler ve Projeler

(Homework & Projects

4 ddev

4 homework

Laboratuar Uygulamalan

(Laboratory Work)

Sistem Dinamig ve Kontrol laboratuarinda ve Mekatronik Merkezinde ¢aligmalar yapilacaktir

There will be visits and demonstrations in System Dynamics and Control Lab and

Mechatronics Center

Bilgisayar Kullanimi

(Computer Use)

Matlabve Simulink kullanilacaktir.

Matlab and Simulink will be used

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 2
(Midterm Exams)

40

Kisa Simavlar
(Quizzes)

Odevler 4
(Homework)

10

Projeler
(Projects)

Dénem Odevi/Projesi 1
(Term Paper/Project)

10

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Kontrol Sistemlerine Giris, |
2 Sistemlerin siiflandirilmasi |
3 Durum uzay1 modeli I
4 Durum uzayt modelinden Transfer Fonksiyonuna gegis 1
5 Durum Gegis matrisi I
6 Kutup Yerlestirme- Ackerman Metodu Il
7 Kontrol edilebilirlik ve gbzlemlenebilirlik 1
8 Kararli hale getirilebilirlik I
9 PID Kontrol yapilari 11
10 PID Kontrol ayar metodlari 11
11 Hiz geribeslemeli servo sistem 11
12 Olii zamanli sistemler- Pade Yaklasimi Il
13 Minimum Fazli ve Minimum Fazli olmayan Sistemler Il
14 Uygulama 6rnekleri v
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Control Systems |
2 Classification of Systems |
3 State-space models 1
4 Transfer function to state space |
5 State Transition Matrix 1
6 Pole Placement- Ackerman Method 1
7 Observability and Controllability 1
8 Stabilizability 1
9 PID Control Structures 1]
10 PID Control Tuning Methods 1
11 Velocity feedback 1l
12 Dead-time systems- Pade approximation 1l
13 Minimum phase and non-minimum phase systems 1l
14 Application Examples v




Dersin Makina Miihendisligi Programiyla iliskisi

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

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miithendislik bilgisini makina miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizat1 kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde se¢me, geligtirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

SlQ |- O

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

Xi—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

TQ| =D |

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

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

A knowledge of contemporary issues in mechanical engineering

xh—- —

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

6 Mayis 2011

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




