Mutah University

Electrical Engineering Department,

Lecturer: Dr Ibrahim M Rida
Course title: Electrical Engineering (2) 



Course No: 0401374

Aims: 

The aim of this course is to introduce students with the basic and main aspects of electric machines including power transformers, DC generators and motors, and three phase AC generators and motors. This course forms an essential material for students who are welling to study for a BSc degree in Mechanical Engineering. 

Objectives:

By the end of this course, students are expected to be familiar with the following topics:

1. Types and construction of transformers, theory and operation of single and three phase transformers, the equivalent circuit of a transformer, and voltage regulation.

2. DC machine fundamentals, the equivalent circuit the different types of DC motors and generators, and commutation in DC machines.

3. AC machine fundamentals, construction synchronous generators and motors and induction motors, equivalent circuit of AC machines, power and torque in synchronous machines, torque-speed characteristics and speed control of induction machines.

Course Duration: 

The course is set for one semester of 16 weeks and 2 hours per week.
Pre-request:

Students attending this course are expected to have attended and successfully passed the course: Electrical Circuits (2).
Assessments:

· First assessment in the 6th week  (25%),

· Second assessment in the 10th week (25%),

· Final assessment after 16 weeks (50%).

The main topics of the course and the recommended references are attached.
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Main Topics

1. Magnetic Circuit: Magnetic field, magnetic circuit lows, behavior of ferromagnetic materials, energy loss in ferromagnetic core, induced voltage.

2. Power Transformers:

2.1. Single phase transformers:

2.1.1. Construction

2.1.2. Principle of operation

2.1.3. Equivalent circuit

2.1.4. Losses and efficiency

2.1.5. Rating

2.2. Auto-transformers: construction and operation

2.3. Three phase transformers

2.3.1. Construction

2.3.2. Types of three phase transformers

2.3.3. Voltage, current and power relations

3. DC Machines:

3.1. Basic principles of DC machines

3.1.1. Generator action

3.1.2. Motor action

3.1.3. Simple rotating machine

3.1.4. Commutation and armature construction

3.1.5. Induced voltage and torque of real DC machines.

3.1.6. Power flow and losses in DC machines.

3.2. DC generator:

3.2.1. Construction

3.2.2. Types and application (shunt, parallel, compound)

3.2.3. Equivalent circuit and terminal characteristics of the different types of DC generators.

3.2.4. Voltage regulation, losses and efficiency.

3.3. DC motors:

3.3.1. Types and application

3.3.2. Equivalent circuit of DC motors

3.3.3. Speed control and efficiency calculation

4. Synchronous machines:

4.1. AC machine fundamentals

4.1.1. Rotating magnetic field

4.1.2. Induced voltage and induced torque

4.1.3. Power flow and losses in AC machines

4.2. Synchronous generators (SG):

4.2.1. Construction

4.2.2. Generated voltage 

4.2.3. Equivalent circuit

4.2.4. Phasor diagram of SGs

4.2.5. Power and torque in SG

4.3. Synchronous motors (SM):

4.3.1. Basic principle of motor operation

4.3.2. Motor operation and characteristics

4.3.3. Synchronous condenser

4.3.4. Starting synchronous motors

5. Induction machines (IMs):

5.1. Construction

5.2. Basic concept and equivalent circuit

5.3. Power and torque in IMs

5.4. Torque-speed characteristics of IMs
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