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Synchronous Induction Synchronous Induction

Wound rotorWound rotor Single cageSingle cage salient Permanent M
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Permanent M shuntSeries Compound
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 Understand the basic theories of induction machine
 Understand how squirrel-cage and wound rotor three-phase induction motors operate 
 Know about the function and operation of motor starters
 Know about a range of industrial applications 
 Describe the construction of a three-phase induction motor.
 Discuss torque, speed, efficiency and power factor characteristics of three-phase 

motors

Learning outcomes

Induction machines
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A stationary stator 

 Consisting of a steel frame that supports a hollow, cylindrical core
 Core, constructed from stacked laminations (why?), having a number of evenly spaced 

slots, providing the space for the stator winding 

An induction motor has two main parts

Construction

An induction machine can be Star- or Delta -connected:
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A revolving rotor 
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Equivalent Circuit
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We can draw the IM equivalent circuit as follows:
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If we neglect r1 and x1 then the equivalent circuit becomes as follows:

Now we can calculate the rotor current as:
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Or
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The power-flow diagram of induction motor



11

2rmechag pPP 

frictionoutmech pPP 

outfrictionrcoreragcorerin PppppPppP  211

agcorestatin PpIrP  

2

113

outmechcorerotag PppIrP  

2

123

Pag is air gap power

111 cos3   IVPin

2

111 3 Irpr 

  mechagr P
s

s
PsIrp




1
3 2

222

The Efficiency

in

out

P

P




12



13



14



15



16


