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Dersin Adi: Sistem Modelleme ve Similasyon

Course Name: System Modeling and Simulation

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
KON 214E 4 3 5 3 - -
B6liim / Program Kontrol ve Otomasyon Mihendisligi
(Department/Program) | (Control and Automation Engineering)
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan
(Course Prerequisites)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Mihendislik lik Tasarim Genel Egitim
Katlkis, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
byContent, %) 5
- - %100 -

Dersin Tanimi

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 sistemler
lineerlestirme. Giris ¢ikis sistemlerinin analitik ¢oziimleri. Giris ¢ikis denklemlerinin niimerik

olmayan ve

¢Oziimleri.

(Course Description)

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 linear matching. Analytical solutions of
input and output systems. Numerical solutions of input and output equations.

Dersin Amaci

(Course Objectives)

1. Kontrol mithendisliginde dinamik sistemlerin modellenmesi ve simiilasyonunun

Oonemini 6grencilere 6gretmek. (1)

2. Ogrenciye frekans ve zaman alanlarinda dinamik sistem modellemenin matematiksel
modellerini gelistirmeyi 6gretmek. (1)

3. Ogrencilere mekanik, elektrik, elektromekanik, akiskan, termal, kimyasal ve karisik
sistemler i¢in dogru modeller gelistirmeyi 6gretmek. (1)

4. Ogrencileri dinamik sistemlerin tepkilerini analitik ve sayisal olarak ¢zebilecek
sekilde yetistirmek. (1)

5. Lineer olmayan dinamik sistemlerin lineerlestirilmesini 6grencilere 6gretmek. (1)

6. Ogrencilerin lineer ve lineer olmayan dinamik sistemleri modellemek, analiz etmek ve
simiile etmek i¢in Matlab/Simulink kullaniminda yetkin olmalarina yardimci olmak.
(1.7)

7. Ogrencilere internet ve kiitiiphane kaynaklarini kullanma firsat1 saglamak.(7)

1. To teach students to understand the importance of the modeling and simulation of
dynamical systems in control engineering. (1)

2. To teach student to develop mathematical models of dynamical system modeling in
frequency and time domains. (1)

3. To teach students to develop accurate models for mechanical, electrical,
electromechanical, fluid, thermal, chemical, and mixed systems. (1)

4. To train students to analytically and numerically solve response of dynamical systems.
1)

5. To teach students for linearization of nonlinear dynamical systems. (1)

6. To assist students to become proficient in the use of Matlab/Simulink to model,
analyze and simulate linear and nonlinear dynamical systems. (1,7)

7. To provide students an opportunity to use internet and library resources. (7)




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler,

1.

Kontrol miithendisliginde dinamik sistem modelleme ve simiilasyonunun énemini
kavrar. (1)

Dinamik sistemleri hem frekans hem de zaman alaninda modeller. (1)

Mekanik, elektrik, elektromekanik, akigskan, termal, kimyasal ve karma sistemler i¢in
dogru modeller gelistirir. (1)

Dinamik sistemlerin cevabini analitik ve sayisal olarak ¢ozer. (1)

Lineer olmayan dinamik sistemleri lineerlestirebilir. (1)

Lineer ve lineer olmayan dinamik sistemleri modellemek, analiz etmek ve simiile
etmek i¢in Matlab\Simulink yazilimini kullanir. (1)

Sistem modelleme ve simiilasyon arastirmalari i¢in internetteki ve kiitiiphanedeki
kaynaklarin kullanimi konusunda deneyim kazanir. (7)

Students who successfully complete this course will be able to,

1.

Understand the importance of modeling and simulation of dynamical system in
control engineering. (1)

Model the dynamical systems in both frequency and time domains. (1)

Develop accurate models for mechanical, electrical, electromechanical, fluid, thermal,
chemical, and mixed systems. (1)

Solve the response of dynamical systems analytically and numerically. (1)

Make linearization for nonlinear dynamical systems. (1)

Use Matlab\Simulink software to model, analyze and simulate linear and nonlinear
dynamical systems. (1)

Gain experience in use of resources on the internet and in the library for system
modeling and simulation research. (7)

DERS PLANI




Dersin

Hafta Konular Ogrenme
Ciktilan
1 Girig ve Laplace doniigiimleri |
2 Matematiksel modeller |
3 Mekanik Sistemler |
4 Mekanik Sistemler (devami) |
5 Elektriksel sistemler |
6 Elektromekanik Sistemler I
7 VIZE I
8 Akigkan Sistemleri |
9 Termal Sistemler |
10 Karma Sistemler |
11 Giris-Cikis Denklemleri: Analitik Coziimler |
12 Giris-Cikis Denklemleri: Analitik Coziimler (devami) |
13 Giris-Cikis Denklemleri: Sayisal Coziimler |
14 Dogrusal Olmayan Sistemler ve Dogrusallastirma |
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction and Laplace transforms |
2 Mathematical models |
3 Mechanical Systems |
4 Mechanical Systems (cont.) |
5 Electrical Systems |
6 Electromechanical Systems |
7 MIDTERM EXAM |
8 Fluid Systems |
9 Thermal Systems |
10 Mixed Systems |
11 Input-Output Equations: Analytical Solutions |
12 Input-Output Equations: Analytical Solutions (cont.) |
13 Input-Output Equations: Numerical Solutions |
14 Nonlinear Systems and Linearization |




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariyla iliskisi

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

Katki
Seviyesi

123

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini
belirleme, formiile etme ve ¢6zme becerisi.

X

Kiresel, kiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk,
giivenlik ve refahi goz 6niline alarak ¢6ziim Ureten mihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik
¢O6zUmlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde
bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen,
gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin
muhendislik yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama
becerisi.

Olgek: 1: Az, 2:Kismi, 3:Tam

Relationship of the Course to Control and Automation Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1 2 3

An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data,
and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

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

Tarih (Date) Béliim onayi (Departmental approval)
10.07.2019




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

Ders Kitabi . .
Ogata, K., "System Dynamics", Prentice Hall, 1998.
(Textbook) 9 ysiem By
1. Woods, R. L., Lawrance, K. L., "Modeling and Simulation of Dynamic
System", Prentice Hall, 1997.
Diger Kaynaklar 2. Cochin, I., Catwallender, W., "Analysis and Design of Dynamic Systems",

(Other References)

Prentice Hall, 1997.
3. Gawthrob, P., Smith, L., "Meta Modeling: Bond Graphs and Dynamic
Systems", Prentice Hall, 1996.

Odevler ve Projeler
(Homework & Projects)

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

MATLAB\SIMULINK software and its related toolboxes are required

Diger Uygulamalar
(Other Activities)

MATLAB\SIMULINK Onramp certificates

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari

0,
(Midterm Exams) 1 %40

Kisa Sinavlar

(o)
(Quizzes) 1 %5

Odevler

0,
(Homework) 4 %10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar

2 %1
(Other Activities) %10

Final Sinavi

1 (o)
(Final Exam) %35




