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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Sistem Modelleme ve Simulasyonu

System Modeling and Simulation

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | U_IY gtula_mla Il:agora';uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KON 214/ Bahar 3 5 3 0 0
KON 214E
Boliim / Program Kontrol ve Otomasyon Miihendisligi Boliimii/ Kontrol ve Otomasyon Miihendisligi
(Department/Program) | Programu (Control and Automation Engineering Department/Control and Automation
Engineering Program)
Tiirkge/Ingilizce
Dersin Tiirii Zorunlu Dersin Dili (Turkish/English)
(Course Type) (Compulsory) (Course Language)
Dersin Onkosullari YOK
(Course Prerequisites) | ( N/A)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

%100 -

Dersin icerigi

(Course Description)

Sistem modelleme ve simiilasyonuna giris. Laplace transformasyonlari. Matematiksel modeller. Mekanik
sistemlerin modellenmesi. Elektriksel sistemlerin modellenmesi. Elektromekanik sistemlerin modellenmesi.
Akigkan sistemlerin modellenmesi. Isil sistemlerin modellenmesi. Karmagik sistemlerin modellenmesi.
Lineer olmayan sistemler ve lineer estirme. Giris ¢ikis sistemlerinin analitik ¢oziimleri. Giris ¢ikig
denklemlerinin niimerik ¢éztimleri i.

Introduction to system modeling and simulation. Laplace transformations. Mathematical models. Modeling
of mechanical systems. Modeling of Electrical systems. Modeling of electromechanical systems. Modeling
of fluid systems. Modeling of thermal systems. Modeling of complex systems. Nonlinear systems and
linearization. Analytical solutions of input-output equations. Numerical solutions of input-output
equations..

Dersin Amaci

(Course Obijectives)

1. Ogrencileri dinamik sistemlerin modelleme ve simiilasyonunu yapmak iizere egitmek

2. Ogrencilere mekanik, elektrik, elektromekanik, akiskan, 1s1l ve bunlardan olusan karma sistemlerin
modellemesini ve lineer olmayan sitemlerin lineerlestirilmesini 6gretmek

3. Ogrencileri dinamik sistem cevaplarinin analitik ve niimerik olarak ¢dzmeyi 6gretmek

4.Kontrol Miihendisligi problemlerini ¢6zmek i¢in yazilim paketleri kullanabilme deneyimi saglamak
5 .Elestirel diistinme becerilerini gelistirme ve agik sorunlarin ¢oziimii i¢in yetilerini attirma imkani
saglamak,

1. 1.To train students to model and simulate of dynamical system.

2. To teach students to develop accurate mathematical models for mechanical, electrical,
electromechanical, fluid, thermal and mixed systems and make linearization of nonlinear systems.

3. To teach students to solve response of dynamical systems analytically and numerically.

4. To provide experience in using software packages to solve control engineering problems.

5. To provide practice for developing critical thinking skills and solving open ended problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Dinamik sistem modelleme ve simiilasyonunun kontrol miihendisligi igin dnemini anlamis olma,
II. Dinamik sistemleri zaman ve frekans tanim bolgelerinde modelleyebilme,
I11. Isaret akis diyagramlarini kullanma,
IV. Blok diyagramlarini kullanma,
V. Mekanik, elektrik, elektromekanik, akiskan, 1s1l ve karma sistemlerin matematiksel modelini ¢ikarma,
VI. Dinamik sistem cevaplarini analitik ve niimerik olarak ¢6zebilme,
VII. Lineer olmayan dinamik sistemleri lineerlestirebilme
VIIL. Lineer ve lineer olmayan dinamik sistemlerin analiz ve simiilasyonlarinda yazilim geregleri
kullanabilme,
IX. Birinci ve ikinci dereceden lineer sistemlerin basamak cevabini yorumlayabilme
becerilerini kazanir .

Students who successfully complete this course will be able to

I. Understand the importance of modeling and simulation of dynamical systems in control engineering

Il. Model the dynamical systems in both frequency and time domains

I11. Use signal flow graphs

V. Use block diagrams

V. Develop accurate mathematical models for mechanical, electrical, electromechanical, fluid,

thermal, and mixed systems ,

VI. Solve the response of dynamical systems analytically and numerically

VII. Make linearization for nonlinear dynamical systems

VIII. Use software tools to model, analyze and simulate linear and nonlinear dynamical systems
IX. Interpret step response for 1st and 2nd order linear systems




Ders Kitabi
(Textbook)

e Ogata, K., "System Dynamics", 4th Edition Prentice Hall, 2004, ISBN: 0-13-142462-9

Diger Kaynaklar
(Other References)

e Woods, R. L., Lawrance, K. L., "Modeling and Simulation of Dynamic System", Prentice-

Hall, New York, USA, ISBN:

e Cochin, I., Catwallender, W., "Analysis and Design of Dynamic Systems", Prentice Hall,

1997.

e Gawthrob, P., Smith, L., "Meta Modeling: Bond Graphs and Dynamic Systems", Prentice

Hall, 1996

Odevler ve Projeler

(Homework & Projects

Ogrencilere verilecek ddevler iki hafta sonra toplanacaktir.

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

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrencilere 6devlerde MATLAB/SIMULINK, Control Toolbox, Symbolic Toolbox
programlarindan yararlanmalar1 onerilmektedir.

Students are proposed to make use of MATLAB/SIMULINK, Control Toolbox, Symbolic

Toolbox programs for their homeworks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2

%40

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

%10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

%5

Final Sinavi
(Final Exam)

%45




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Girig ve Laplace Transformlari |
2 Matematiksel Modeller I
3 Matematiksel Modeller ", v
4 Mekanik Sistemler V, VI
5 Mekanik Sistemler V, VIII
6 Giris-Cikis Denklemleri : Analitik Coziimler VI, IX, VIII
7 Giris-Cikis Denklemleri : Analitik Coziimler VI, IX, VIII
8 Girig-Cikig Denklemleri : Niimerik Coziimler VI, VIII
9 Elektriksel Sistemler V, VIII
10 Elektromekanik Sistemler V, VIlI
11 Akigkan Sistemler V, VIII
12 Is1l Sistemler V, VI
13 Karma Sistemler V, VIl
14 Lineer olmayan sistemlerin lineerlestirilmesi VIl
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction and Laplace transforms |
2 Mathematical models ]
3 Mathematical models(cont.) i, 1Iv
4 Mechanical Systems V, VIII
5 Mechanical Systems (cont.) V, VIII
6 Input-Output Equations : Analytical Solutions VI, IX, VIII
7 nput-Output Equations : Analytical Solutions (cont.) VI, IX, VIII
8 Input-Output Equations : Numerical Solutions VI, VIII
9 Electrical Systems V, VIII
10 Electromechanical Systems V, VI
11 Fluid Systems V, VIII
12 Thermal Systems V, VIII
13 Mixed Systems V, VI
14 Nonlinear Systems and Linearization VI




Dersin Kontrol Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
1 (2 |3
1 Matematik, temel bilim ve miihendislik kavramlarini ve bilgilerini kontrol miihendisligi X
problemlerinin analiz ve ¢6ziimiinde kullanabilmek.
2 Deney tasarlamak, yiiriitmek ve deney sonuclarinda elde edilen verileri uygun sekilde analiz edip X
yorumlamak.
3 Verilen 6zelliklerde bir siireci, kontrol sistemini veya bunun bir par¢asini ekonomik, ¢evresel,
sosyal, politik, etik, saglik, giivenlik, tiretilebilirlik ve siirdiirtilebilirlik gibi gercek kisitlar altinda X
tasarlamak.
4 Ayni veya cok disiplinli takimlarda gorev almak. X
5 Kontrol miihendisligi problemlerini belirlemek, formiile etmek ve ¢6zmek. X
6 Mesleki ve etik sorumluluklarinin farkinda olmak. X
7 Etkin bir sekilde iletisimde bulunabilmek. X
8 Miihendislik ¢ozlimlerinin kiiresel, ekonomik, ¢cevresel ve toplumsal kapsamda etkilerini anlamig X
olmak.
9 Hayat boyu 6grenmenin gerekliligine inanmis olmak ve buna uygun davranmak. X
10 Giincel konular hakkinda bilgi sahibi olmak X
11 Kontrol miihendisligi uygulamalarinda kullanilan modern miihendislik araglarini kullanmak igin X
gerekli teknik bilgi ve yeteneklere sahip olmak.
12 | Kontrol mithendisligi uygulamalarinda kullanilan karmasik donamim ve yazilim pargalarinin
tasarimi icin gerekli olan uygulamali elektrik, elektronik, bilgisayar ve ilgili diger miihendislik X
bilgilerine sahip olmak.
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Control Engineering Curriculum
Level of
Program Outcomes Contribution
1 21 3
1 an ability to apply knowledge of mathematics, science, and engineering principles to analyze and solve X
control engineering problems
2 an ability to design and conduct experiments, as well as to analyze and interpret data to reach an X
appropriate conclusion
3 an ability to design a control system, component, or process to meet desired specifications, performance, X
and capabilities
4 an ability to function on and/or develop leadership in same and multi-disciplinary teams X
5 an ability to identify, formulate, and solve control engineering problems X
6 an understanding of professional and ethical responsibility X
7 an ability to communicate effectively X
8 the broad education necessary to understand the impact of engineering solutions in a global and societal X
context
9 a recognition of the need for, and an ability to engage in life-long learning X
10 | a knowledge of contemporary issues X
11 | an ability to use the techniques, skills, and modern engineering tools necessary for control engineering X
practice
12 a knowledge of applied electronics, computer and information systems to design and analyze complex X
systems for control engineering applications
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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