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Introduction
 Primary AC motor drives

 Induction motors
 Permanent Magnet Brushless (Synchronous Motors)
Both have similar stators but different rotor construction

 Stator windings produce 
sinusoidal field distribution 
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Sinusoidally-distributed Stator Windings

d



0 
magnetic axis
of phase a

1

2
345

6

7

1'

2 '

3 ' 4 ' 5 '

6 ' ai


ai
7 '

 ˆ( ) sin( ) . / 0s sn n no of conductors rad     

( ) sin( )
2
s

s
Nn   

0 0 ˆ ˆ( ) sin( ) 2s s s sN n d n d n       

Conductor density

Total 

0   

3



© Copyright Ned Mohan 2010

Air‐gap Field Distribution
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Field quantities have different
magnitudes and units but same shape
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Three‐phase sinusoidally‐distributed 
stator windings
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Similarly,                                   ; 
And

Space Vector to Represent Sinusoidal Distributions
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 Properties of sine(cosine) 
 sum of two sine = sine
 integral/derivative of sine = sine

 Complex number representation
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 Similar expressions for B and H
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