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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Sistem Dinamigi ve Kontrol System Dynamics and Control
AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 333E 5 35 5 3 1 -

Béliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) (English)

Dersin Onkosullar
(Course Prerequisites)

MAT 201 veya MAT 201E
MAT 201 OR MAT 201E

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- 75 25 -

Dersin Icerigi

(Course Description)

Sistem dinamigi ve kontrole giris, Lineer sistemlerin transfer fonksiyonu, Lineerlestirme, Gegici rejim
analizi, Kararlilik analizi, Temel kontrol algoritmalar1 ve yapilari. PID ayar metodlari, Frekans cevabi
analizi, Temel kontrol6r tasarim metodlar1 ve 6rnekleri.

Introduction to system dynamics and control, Transfer function of linear systems. Linearization, Transient
response analysis, Stability analysis, Basic control algorithms and structures, PID tuning methods,
Frequency response analysis, Basic controller design methods and examples.

Dersin Amaci

(Course Obijectives)

1. Sistem dinamiginin ve otomatik kontroliin temel bilgilerini makina miithendisligi 6grencilerine vermek.
2. Uygulamali drnekler ile zenginlestirerek temel kontrolor tasarim metodlarini tanitmak.

students,

1- To provide basic knowledge on system dynamics and automatic control to mechanical engineering

2- To introduce basic controller design methods with a curriculum enriched by application examples.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler agagidaki konularda temel bilgi sahibi olacaklardir;
I. Kontrol sistemlerinin yapisi,
I1. Dinamik sistemlerin modellenmesi ve analizi, (a)
Il. Lineer sistemlerin gegici ve siirekli rejim cevabi,(€)
IV. Temel kontrol algoritmalar1 ve PID ayar metodlari (c),
V. Lineer sistemlerin kararlilik analizi,(e)
VI. Frekans cevabi ile temel analiz ve tasarim metodlart,(c,K)

Students who pass the course will have fundamental knowledge on :
I. Control systems structure.
Il. Modeling and analysis of dynamical systems.
IIl. Transient and steady-state response of linear systems.
IV. Application of basic control algorithms and PID tuning methods.
V. Stability analysis of linear systems.
VI. Analysis and design methods of frequency response.




Ders Kitabi - Modern Control Engineering, Katsuhiko Ogata — Prentice Hal
(Textbook)
Diger Kaynaklar - Modern Control Systems, Richard C. Dorf, Robert H. Bishop - Addison Wesley

(Other References)

Control Systems Engineering, Norman S. Nise - John Wiley&Sons, Inc.

- Automatic Control Systems, Benjamin C. Kuo, Farid Golnaraghi - John Wiley&Sons, Inc.
Feedback Control of Dynamics Systems, Franklin Powell, Emami Naeimi - Addision Wesley
- Otomatik Kontrol Temelleri, N. Ozdas, T. Dinibiitiin, A. Kuzucu — Birsen

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalari amaci ile 8dev verilecektir.

Homework assignments will be given for better understanding of concepts.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullamim MATLAB

(Computer Use) MATLAB

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %

Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 40%

(Assessment Criteria)

(Midterm Exams)

Kisa Simmavlar
(Quizzes)

Odevler 3 10%
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 10%
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smmawv1 1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Otomatik Kontrole Giris, Laplace Doniigiimleri |
2 Laplace Déniisiimleri, Diferansiyel Denklem Coziimleri I
3 Lineerlestirme, Transfer Fonksiyonlar1 ve Blok Diyagramlari i
4 Sistem Dinamigi, Elektriksel, Mekanik, Isil ve Akigkan Sistemler 1]
5 Sistem Dinamigi, Elektriksel, Mekanik, Isil ve Akiskan Sistemler 11
6 Dinamik Sistemlerin Gegici ve Siirekli Rejim Cevabi 11
7 Dinamik Sistemlerin Gegici ve Siirekli Rejim Cevabi Ara Sinav 1 11
8 Geri Beslemeli Kontrol, P, P1, PD, PID Kontrol v
9 Geri Beslemeli Kontrol, P, P1, PD, PID Kontrol v
10 Kararlilik, Routh Metodu, PID Ayar Metotlari \Y
11 Kontrol Sistem Performanst \Y
12 Frekans Cevabi Analizi (Bode Diyagramlari) VI
13 Frekans Cevabi Analizi (Nyquist Yer Egrisi) Ara Sinav 2 VI
14 Frekans Cevabi Analizi (Bant Genisligi, Kazang ve Faz pay1) VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Automatic Control, Laplace Transformations I
2 Laplace Transformations, Differential Equation Solution I
3 Linearization, Block Diagrams and Transfer Functions ]
4 System Dynamics, Electrical, Mechanical, Thermal and Fluid Systems 1
5 System Dynamics, Electrical, Mechanical, Thermal and Fluid Systems 11
6 Transient and Steady-State Response of Dynamical Systems 11
7 Transient and Steady-State Response of Dynamical Systems Midterm Exam 1 1l
8 Feedback Control, PID Control (\Y4
9 Feedback Control, PID Control v
10 Stability, Routh Method, PID Tuning Methods \Y
11 Control System Performance v
12 Frequency Response Analysis(Bode Plots) Vi
13 Frequency Response Analysis (Nyquist Locus) Midterm Exam 2 Vi
14 Frequency Response Analysis (Bandwidth, Gain and Phase Margins) VI




Dersin Makina Miihendisligi Programiyla iliskisi

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

Katki

Seviyesi

1|2

3

Matematik, fen bilimleri ve mithendislik bilgisini makina mithendisligi problemlerini ¢6zmede
kullanabilme becerisi

X

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

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

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

SlQ|=|D |

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 iligkin bilgi sahibi olma

xl—- —

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

Ogrencinin sectigi makina mithendisligi uygulama alanlarindan birinde daha ayrmntili 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

X

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|—=h| 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: 1: None, 2. Partial, 3. Full

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

1.3.2011




