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	Future University in Egypt
Faculty of Engineering and Technology


Course Specifications:

Electrical Machines EPR 441
	Program at which the course is given:
	
	All mechanical departments

	Major or minor element of program:
	
	N.A.

	Department offering the course:
	
	Mechanical engineering department

	Academic year/ Level :
	
	

	Date of specification approval :
	
	



 Catalogue Description:
Magnetic circuits. Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, basic characteristics, and experiments of each of the following machines: DC Machines, 1-ph Transformers, 3-ph Induction Motors, and 3-ph Synchronous Machines.                                     	    

Prerequisite Course(s):  EPR 263     

Instructor: 	Dr. Moneer M. Abu-Elnaga
                            E-mail: mmabuelnaga@fue.edu.eg                                                               
                            Tel:   Ext. 1314
                           Office Hours: According to the schedule posted.


          
A- Basic Information
Title: Electrical Machines                                                                            Code: EPR 441
Credit Hours: 3                                                                                     Lectures: 3
 Tutorials: 2                                                                                         Total: 5 


B- Professional Information
1. Overall aims of course:
By the end of the course the students will be able to:
1) Understand the construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of DC Machines.
2) Understand the construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 1-ph Transformers.
3) Understand the construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Induction Motors.
4) Understand the construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Synchronous Machines.
5) To perform the required experiments to get the load characteristics of each of the previous machines.

2. Intended learning outcomes (ILOs)

a- Knowledge and understanding:

a1. Identify basic applied and engineering science.
a2. Identify principles in the of design of mechanical components, different materials, and manufacturing technologies in the field of mechanical power engineering and some other engineering disciplines.
a3. Identify principles in the field of design of fluid flow, thermodynamics, gas dynamics, turbo- machinery, heat transfer engineering and fundamentals of thermal and fluid processes
a4. Develop conceptual and detailed design of construction projects and fluid power systems.. 
a5. Design of applications in energy technologies, and design of power stations, considering the constraints which mechanical power engineers have to judge to reach at an optimum solution .
a 6. Design of combustion, internal combustion engines, and boilers. installations.
a7. Design of refrigeration & air conditioning, and automatic control systems and to demonstrate knowledge of mechanical power engineering contemporary issues.
a8. Identify engineering economy, legislation, business and management techniques and practices appropriate to mechanical power engineering applications. 


b-Intellectual Skills:

b1. Define the mechanical power engineering problems and evaluate designs, processes, and performance and propose improvements.
b2. Derive different solution alternatives for the engineering problems, analyze, interpret data and design experiments to obtain new data, and evaluate the power losses in the fluid transmission lines and networks
b3. Analyze the performance of the basic types of internal combustion engines,
hydraulic machines, fluid power systems, subsystems and various control valves and actuators. Analyze the solution alternatives and choose the optimum one.


 c-Professional and practical skills:

c1. Use laboratory, workshop e4quipment and field devices competently and safely.
c2. Analyze the record data in the laboratory.
c3. Prepare engineering drawings, computer graphics, and write specialized technical reports.
c4. Write computer programs pertaining to mechanical power and energy engineering to describe the basic thermal and fluid processes mathematically, and use the computer software for their simulation and analysis..
c5. Conduct various mechanical engineering measurements, design, operate, repair and maintain fluid hydraulic power systems and flow networks for diverse applications
                c6. Finish drawings both manually and using CAD
c7. Work in mechanical power and energy operations, maintenance and overhaul and carry out maintenance of different types of projects.

d-General and transferable skills:

d1. Collaborate effectively within multidisciplinary team.
d2. Share ideas, communicate effectively and work in stressful environment and within constraints.
d3. Lead and motivate individuals and work with others according to the rules of the professional Ethics.
d4. Use digital libraries and/or Learning systems and demonstrate efficient  IT capabilities..














3. Course contents:

	No
	Topic
	Lecture
	Tutorial
	Labs
	Total

	1
	Revision of 3-ph circuits and magnetic circuits.
	
	
	
	

	2
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of DC Machines.
	
	
	
	

	3
	Starting and speed control of  DC motors.
	
	
	
	

	4
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 1-ph Transformers.
	
	
	
	

	5
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Induction Motors
	
	
	
	

	6
	Starting and speed control of  Induction Motors.
	
	
	
	

	8
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Synchronous Machines.
	
	
	
	















4. Teaching and learning methods
4.1- Lectures
4.2- Tutorial 
4.3- Class discussions and activities 
4.4- Homework and self-study 
5. Assessment schedule:
	Assessment method
	No
	Description
	Week No
	Weight (%)
	

	Reports and quizzes
	1
	Quiz
	Week 4
	10
	

	Mid-Term Exam 1
	2
	Written Exam
	Week 6
	15
	

	Mid-Term Exam 2
	3
	Written Exam
	Week 11
	15
	

	Attendance
	4
	Presentation
	Week 15
	10
	

	Lab
	5
	
	Week 16
	10
	

	Final Exam
	6
	
	
	40
	

	
	100 %
	




6.  List of references:
6.1 Essential references (textbooks)
Electric Machinery fundamentals”, Chapman, S. J., McGraw Hill Co., 4th edition, 2005
6.2 Recommended books (references)
1) “Basic Engineering Circuit Analysis”, J. D. Irwin, Fourth edition, Macmillan, most recent edition.
2) (2) “Electric Circuits”, James W. Nilsson and Susan A. Riedel, Addison Wesley, most recent edition.

7.  Facilities required for teaching and learning Computers
· Teaching Aids (Presentation board, overhead projector, data show)

      











Course Content/ILO Matrix
	
	Course Content
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	
	Revision of 3-ph circuits and magnetic circuits.
	•
	
	
	
	
	•
	
	
	•
	
	•
	•
	

	
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of DC Machines.
	•
	•
	
	
	
	•
	•
	
	•
	
	•
	•
	

	
	Starting and speed control of  DC motors.
	
	•
	•
	
	
	•
	•
	
	•
	•
	•
	•
	•

	
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 1-ph Transformers.
	
	
	
	•
	
	
	•
	•
	
	•
	•
	•
	•

	
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Induction Motors
	
	•
	•
	•
	
	•
	•
	•
	•
	•
	•
	•
	•

	
	Starting and speed control of  Induction Motors.
	
	
	
	•
	•
	•
	•
	
	•
	•
	•
	•
	•

	
	Construction, theory of operation, equivalent circuit, (voltage, current, power and torque) equations, and basic characteristics of each of 3-ph Synchronous Machines.
	
	
	•
	•
	
	
	•
	•
	•
	
	•
	•
	•




Assessment Methods /ILO Matrix

	
	Assessment
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	
	Reports and quizzes
	•
	•
	•
	•
	•
	
	
	
	
	
	
	
	

	First Assignment
	Mid-Term Exam 1
	•
	•
	•
	•
	•
	•
	•
	•
	
	
	
	
	

	Mid Term Exam
	Mid-Term Exam 2
	
	
	
	
	
	
	
	
	
	
	•
	•
	•

	Second Midterm
	Attendance
	•
	•
	•
	•
	•
	
	
	
	•
	•
	
	
	

	Oral Exam
	Lab
	•
	•
	•
	•
	•
	
	•
	
	
	
	
	
	

	
	Final Exam
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