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References & Circuit Simulator

Can be downloaded from;

1. http://elearning.utm.my/22232/
2. https://people.utm.my/rasli1/

Circuit simulator:  Matlab

http://elearning.utm.my/20211/
https://people.utm.my/rasli1/


Observation

• [4]p677 – p694



Rotating Machine

• Discussion outline
✔ Basic concept
✔ Application
✔ Structure
✔ Operational
✔ Specification
✔ Equivalent Circuit
✔ Testing



General





Application

• Could be

✔ Generators

✔ Alternator

✔ Motors

✔ Transmission gears



Structure



3-Phase Structure



Operational (Generator)







Operational (Motor)





Induced Voltage (Generator)
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Induced Torque (Motor)



The total  induced torque on the loop:



Induced Voltage and Torque

As a conclusion, the induced voltage is dependent upon:
a. Flux level (the B component)
b. Speed of Rotation (the v component)
c. Machine Constants (the l component and machine 
materials)

Also for the torque is dependent upon:
a. Strength of rotor magnetic field
b. Strength of stator magnetic field
c. Angle between the 2 fields
d. Machine constants



Induced Voltage in 3-Phase

The induced voltages at each phase will be as follows:

The maximum induced voltage is when sin has a value of 1, hence,



Induced Torque in 3-Phase
Therefore the torque equation may be represented in the following form:

Note that K is a constant value.
Since BR= μHR,

The constant k is a value which will be dependent upon the permeability
of the machine’s material. Since the total magnetic field density will be the 
summation of the BS and BR, hence:

If there is an angle δ between Bnet and BR,



Equivalent Circuit (Generator)



Equivalent Circuit (Motor)



Testing (Generator)

• Insulation test

• Test of dielectric withstanding voltage (DWV)

• Impulse test

• Partial discharge test



Testing (Motor)

• Insulation test

• Voltage test

• Current test

• Impulse test

• Continuity test

• Impedance test


