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EQUIVALENT CIRCUIT 

When the stator of single phase induction motor is connected to 
single – phase supply, the stator current produces a pulsating flux. 
According to the double – revolving field theory, the pulsating air – 
gap flux in the motor at standstill can be resolved into two equal 
and opposite fluxes with the motor. 

Since the magnitude of each rotating flux is one – half of the 
alternating flux, it is convenient to assume that the two rotating 
fluxes are acting on two separate rotors. Thus, a single – phase 
induction motor may be considered as consisting of two motors 
having a common stator winding and two imaginary rotors, which 
rotate in opposite directions. 
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CONT… 

The equivalent circuit of single – phase induction motor at 
standstill is shown in the given fig. 
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CONT… 

In this diagram, the portion of the equivalent circuit representing 

the effects of air gap flux is split into two portions. The first portion 
shows the effect of forward rotating flux, and the second portion 
shows the effect of backward rotating flux. 

The forward flux induces a voltage Emf in the main stator winding. 
The backward rotating flux induces a voltage Emb in the main 
stator winding. The resultant induced voltage in the main stator 
winding is Em , where 

Em = Emf + Emb 

At standstill, Emf = Emb 
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CONT… 

Now suppose that the motor is started with the help of an auxiliary 
winding. The auxiliary winding is switched out after the motor 
gains it normal speed. 

The effective rotor resistance of an induction motor depends on the 
slip of the rotor. The slip of the rotor with respect to the forward 
rotating flux is S. The slip the rotor with respect to the backward 
rotating flux is (2-S). 

When the forward and backward slips are taken in account, the 
result is the equivalent circuit shown in fig. which represent the 
motor running on the main winding alone. 

6 



CONT… 
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CONT… 

The rotor impedance representing the effect of forward field 
referred to the stator winding m is given by an impedance 
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CONT… 
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CONT… 

The simplified equivalent circuit of single – phase induction motor 
with only main winding energized is shown in the given fig. 
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CONT… 

The current in the stator winding is: 

 

 

The torque of the backward field is in opposite direction to that of 
the forward field, and therefore the total air – gap power in a single 
phase induction motor is: 
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