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 Calculate the magnetizing current, the total 
flux, the length and areas of the various flux 
paths, and the flux densities.  

 From these required ampere turns to produce 
the flux densities are calculated.  

 The magnetizing current is then calculated 
from the number of conductors or turns
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 Calculation of the reactive current due to 
leakage

 Calculation of performance

 Calculation of starting conditions
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 Induction motor breakdown torque is 
primarily determined by the magnitude of 
leakage reactance.

 Leakage Reactance - What is it?
 Leakage Flux - Flux which links only one of the two 

windings
 Leakage Reactance – Reactance due to leakage flux
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 Slot Leakage – Rotor and Stator
 Leakage due to flux crossing the rotor and stator slots

 Zig-Zag Leakage
 Leakage Flux crossing the tooth tops

 End Leakage
 Leakage flux linking the end turns of the primary and end rings 

of the secondary
 Belt Leakage

 Differential leakage flux due to a difference in distribution of 
two coupled windings

 Skew Leakage
 Differential Leakage flux due to rise in net mutual air gap flux 

from skew angle 
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 Low Pole Count vs. High Pole Count 
Designs

 Flux Paths
 Same number of Stator and Rotor Slots
 Different Pole Counts
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Leakage Flux



 Modify rotor slot leakage to better calculate 
this leakage path in high pole count designs 
with closed slot rotors
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Closed Slot Leakage Factor
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16 Pole Simulated Performance Curve With Original Slot Leakage 
Formula

Breakdown Torque – 20.49 in-lbs



16 Pole Simulated Performance Curve With Modified 
Slot Leakage Formula

Breakdown Torque – 5.34 in-lbs
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 Closed Slot Rotor Leakage
 Dependant on slot bridge dimension
 Becomes an issue on high pole count designs

 Developed empirical factor applied to rotor slot 
leakage to better predict the performance on 
high pole count closed slot rotors
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