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جامعة المنوفية

كلية الهندسة الإلكترونية

قسم هندسة الالكترونيات الصناعية والتحكم



Department offering the program:          Industrial electronics and Control Engineering  Department offering the course:              Industrial electronics and Control Engineering  


Course Specification

		1. Course basic information :



		Course Code: ACE315

		Course Title:

Control Systems Applications - 1

		Academic year: 2015/2016

Level (3) – Semester : 1



		Department requirement

		 Teaching hours: Lecture   [1] - Tutorial  [0]   - Lab [2]



		2- Course objectives

		1. Introducing the types of continuous control systems.

2. To learn the fundamental electronic component to simulate continuous control systems.  

3. To study the different control techniques and theories such as P, PI, PD, and PID controllers.

4. To learn how design the PID controller for continuous plants. 



		3- Intended Learning Outcomes: (ARS)

		Course (ILOs)



		A- Knowledge and Understanding:

		a3) Know Characteristics of engineering materials related to control system applications.

a4) Understand principles of design including elements design related to control system applications.

a8) Describe current engineering technologies as related to control system applications. 

a16) Interpret principles of design of control systems with performance evaluation.

		a3-1) Know Characteristics of engineering materials related to continuous control systems. 

a4-1) Understand principles of design including elements design related to P, I and D controllers.


a4-2) Understand principles of design including elements design related to PI and PD controllers.

a4-3) Understand principles of design the Ziegler and Nichols (ZN) method.

a8-1) Describe current engineering technologies as related to PID controller. 

a8-2) Describe current engineering technologies as related to PI and PD controllers. 

a16-1) Interpret principles of design of PID control systems with performance evaluation.





		B- Intellectual Skills

		b5) Assess and evaluate the characteristics and performance of control systems applications. 

b6) Investigate the failure of components of controlled systems.


b13) Develop innovative solutions for the practical industrial problems.


b14) analyze the performance of analog control systems.



		b5-1) Assess and evaluate the characteristics and performance of P, I and D controllers. 

b5-2) Assess and evaluate the characteristics and performance of PID controller.


b6-1) Investigate the failure of components of controlled systems.

b13-1) Develop innovative solutions for the practical industrial problems using PID controller.

b14-1) analyze the performance of PI and PD controllers.


b14-2) analyze the performance of PID controller.



		C- Professional Skills

		c5) Use computational facilities and techniques, measuring instruments, workshops and laboratory equipment to design experiments, collect, analyze and interpret results.


c15) Use relevant laboratory equipment and analyze the results correctly.

c17) Use appropriate tools to measure system performance.

c21) Design and perform experiments, as well as analyze and interpret experimental results related to control systems.



		c5-1) Use computational facilities and techniques, measuring instruments, workshops and laboratory equipment to design PI and PD controllers.

c5-2) Use computational facilities and techniques, measuring instruments, workshops and laboratory equipment to design PID controller.

c15-1) Use relevant laboratory equipment and analyze the results of the PI and PD controllers.


c15-2) Use relevant laboratory equipment and analyze the results of the PID controller.

c17-1) Use appropriate tools to measure the PID controller performance.

c17-2) Use appropriate tools to measure the Ziegler and Nichols (ZN) method performance.

c21-1) Design and perform experiments, as well as analyze and interpret experimental results related to PID controller.



		D- General Skills

		d1) Collaborate effectively within multidisciplinary team.


d3) Communicate effectively.


d6) Effectively manage tasks, time, and resources.


d9) Refer to relevant literatures.

		d1-1)Collaborate effectively within multidisciplinary team.


d3-1) Communicate effectively in lecture and lab time with the staff member.


d6-1) Effectively manage tasks, time, and resources while writing reports.


d9-1)Refer to relevant literatures.



		4- (a) Course Contents

		Types of controlled systems – Fundamentals of P, PI, PD and PID controllers - Ziegler and Nichols (ZN) method for tuning the PID controller – control system simulation – Hardware implementation for the PID controller



		4- (b) 

List of experiments




		Experiment 1


Controlled system simulation, the proportional-action controlled system

Experiment 2


The integral-action controlled system, the square-law controlled system

Experiment 3


Delayed closed-loop controlled systems of the first, second, and higher order

Experiment 4


The P controller

Experiment 5


The I controller

Experiment 6


The D controller

Experiment 7


The PI controller

Experiment 8


The PD controller

Experiment 9


The PID controller

Experiment 10

P controller in a P controlled system

Experiment 11

P controller in first, second and higher order controlled system

Experiment 12

The P, PD, PI and PID controllers in a controlled system of higher order

Experiment 13

Ziegler and Nichols (ZN) method for tuning the P, PD, PI and PID controller





		5- Teaching and Learning Methods

		· Lectures.


· Labs.


· Research assignments.



		6- Teaching and Learning Methods for disable students

		· Give the students specific tasks.


· Assign a teaching assistance to follow up the performance of this group of students.


· Repeat the explanation of some of the material and tutorials.



		7- Student Assessment



		a-Assessment Methods

		- Weekly exp. Results report.


- Quizzes


- Mid term, and final exams



		b- Assessment Schedule

		- Exercise sheet/ Lab assignment :                Weekly


- Quizz-1:                                                       Week no   5        


- Mid-Term exam:                                          Week no  8


- Quizz-2:                                                        Week no  10


- Lab exam:                                                     Week no  15


- Final – term examination:                             Week no  16 -18                 



		c- Weighting of Assessment

		- Class tutorial and quizzes :                              10     %


- Mid-term examination:                                    10    %   


- Practical exam:                                                 20   %


- Final – term examination:                                60   %                


                                                           Total        100  %



		8- List of text books and references:



		a- Course notes

		There are lectures notes prepared in the form of a book authorized by the department



		b- Text books

		[1] K. Ogata,  "Modern Control Engineering " (5th Edition)  , Wiley and Sons, Sep 4, 2009.

[2] Lab. manual



		c- Recommended books

		[1] W. S. Levine, "Control System Applications " (2nd Edition) CRC Press, 2011.





		d- Periodicals, Web sites ……etc

		http://www.qariya.info/vb/showthread.php?t=18182







9-Course  contents - ILOs Matrix

		D- General and transferable skills

		C- Professional and practical skills

		B- Intellectual skills

		A- Knowledge & Understanding

		Week

		Content Topics



		d1,d3,d6,d9

		c5

		b6

		a3

		1

		1. Introduction to lab instrumentation



		d1,d3,d6,d9

		c5

		b6

		a3

		2

		2. Types of controlled systems



		d1,d3,d6,d9

		

		b5

		a4

		3-5

		3. P, I and D Controllers



		d1,d3,d6,d9

		c5, c15

		b14

		a4, a8

		6

		4. PI Controller



		d1,d3,d6,d9

		c5, c15

		b14

		a4, a8

		7

		5. PD controller



		d1,d3,d6,d9

		c5, c15, c17, c21

		b5, b13, b14

		a8, a16

		8

		6. PID controller



		d1,d3,d6,d9

		c5, c15, c17, c21

		b5, b13, b14

		a4, a8, a16

		9-11

		7. P, PI and PID controller for controlled system



		d1,d3,d6,d9

		c17

		

		a4

		12

		8. Ziegler and Nichols (ZN) method



		d1,d3,d6,d9

		c5, c15, c17, c21

		b13

		a16

		13-14

		9. Applications





Teaching and Learning Methods - ILOs Matrix

		Teaching and Learning Methods

		A- Knowledge & Understanding

		B- Intellectual skills

		C- Professional and practical skills

		D- General and transferable skills



		Lectures

		a3, a4, a8, a16

		b5, b6, b13, b14

		

		d3



		Tutorials.

		

		

		

		



		Exercises

		

		b5, b6, b13, b14

		

		



		Labs and/or case studies

		

		

		c5, c15, c17, c21

		d1, d3, d6



		Reports and assignments

		a3, a4, a8, a16

		b5, b6, b13, b14

		 

		d6, d9





Assessment Methods - ILOs Matrix

		Assessment Methods

		A- Knowledge & Understanding

		B- Intellectual skills

		C- Professional and practical skills

		D- General and transferable skills



		Weekly sheet exercises

		

		

		c5, c15, c17, c21

		d1,d6,d9



		Reports

		a3, a4, a8, a16

		

		

		d3,d6,d9



		Quizzes

		a3, a4, a8, a16

		b5, b6, b13, b14

		c5, c15, c17, c21

		d3,d6



		Laboratory exam

		

		b5, b6, b13, b14

		c5, c15, c17, c21

		d3,d6



		Midterm, and Final Written exams

		a3, a4, a8, a16

		b5, b6, b13, b14

		

		d6





Authorized from department board at   13/9/2015


Authorized from college board at   04/10/2015


Course Coordinator
                 Head of Department


Dr. Ghada El-banby                                       Asso. Prof. Mohamed El-Brawany

      Dr. Ahmad M. El-Nagar
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