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Course description: Magnetic circuits ,single phase transformers : types, construction , ideal & practical transformers, equivalent circuit , testing , voltage regulation and efficiency ;three phase transformers: construction , connection & groups ; inrush currents & harmonics, preventing maintenance & testing; direct current machines : construction & classification; elementary DC machine; excitation;windings;EMF,torque & power relations , armature reaction and commutation ; DC generators , performance characteristics & applications; DC motors : performance characteristics, starting, speed control and applications, preventive maintenance.(Pre.315020212

Course layout :

Unit 1 : introduction to electrical machines fundamentals: 

     1.The role of electrical machines & transformers.

     2.  Review of magnetic circuits

     3. Fundamental lows of electromagnetic applied to electrical machines.

     4. Types of electrical machines. 

Unit 2 : Electrical transformers : 

        1.The role of transformer in power system .

        2. Construction and operation of transformer. The no-load current for ideal 

        & real transformers .   
        3.The equation of EMF & the transformation ratio. 

        4.The equations of voltages & and currents ,  the equivalent circuit & its 

           phasor diagram for various louds.

        5. Open circuit and short circuit tests. Determination the parameters .

        6.Losses , efficiency, all-day efficiency,

        7.Characteristics , voltage regulation.

Unit 3. : three phase transformers:

         1.Geting three phase transformer from three single phase transformers.

         2. connection groups , their phasor diagrams .
         3. Parallel operation of transformers.

         4. Autotransformers.
Unit 4 : DC machines :

1. The importance of DC machines.

2. Operation principle of simple DC machine. Main construction.

3. Windings of DC machines.
4. EMF & torque equations. armature reaction.

5. commutation in DC machines. The two reactions theory.

6. Types of excitation. DC generators : types , operation & characteristics.

7. Types of DC motors . operation, starting & characteristic

8. Losses, efficiency of DC machines.

Grading :

                First exam.                                 20%

                Second exam                              20%
                Final exam                                  50%

                Activities                                     10% 
Text book:

     1.Paresh Sen  :"Principle of electrical Machines & Power Electronics", John 

        Willey & sons.

      2.George Mcpherson "An introduction to electrical machines & transformers"

          John Willey & sons

      3,Stephen J. Chapman "Electric Machinery Fundamentals" McGraw-Hill 

         International edition. 
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