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Conventional PM Motor 
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Stator 

Rotor PM 
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Vernier Motor EMF 
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0 =0.6c

c0 = slot width/slot pitch 

EMF Factor 

Effect of Slot Opening on EMF 
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Effect of q = slots/pole/phase on EMF 



  WEMPEC 

0 5 10 15 20 25 30 35 40
0

0.5

1

1.5

2

2.5

gm

 
0( =0.6)verK c

=2q

1
2
3

a

a

a

g mm
g mm
g mm

=
=
=

0( =0.1, =2)convK c q

=1q

EMF Factor 

EMF Factor vs. q, ga and gm 
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Power Factor vs. q and gm 
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FEA results 
Derived eq. 
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Analytical Equations Fully Verified by FEM 
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Conv. q=2 

Vernier q=1 

Vernier q=2 
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Back EMF Calculated with Finite Elements 
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PM Vernier Motor 

• The torque producing capability of 
a PM vernier motor can exceed 
that of a conventional motor by 2-3 
times with a power factor of 0.82 
 

• For a 4 Pole Vernier to reach 1800 
RPM requires a 300 Hz Supply 
 

• A Ferrite PM Vernier Motor having 
the same size as a 

    conventional Rare Earth PM  
    motor  but with better efficiency   
    has been demonstrated using FEM 
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Time for questions? 
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