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Cogging torque

Task:

Calculate the cogging torque. 

Problem specification:

Stator slots number Z1 = 48 

Rotor poles number 2p = 12 

Permanent magnet coercive force

Hc = 950 kA/m 
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Pole shoe optimization

Task:

Calculate air gap flux 

density harmonics. 

Problem specification:

Stator slots number Z1 = 48 

Rotor poles number 2p = 14 

Current density j = 4  /  ² 
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Synchronous machine power-angle curve
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z-length is 65 mm

Task:

Calculate the average torque

Problem specification:

Phase current density j =   А/  ² 

Coercive force of NdFeB permanent 

magnets Hc = 730  А/m 

  w    ng   δ =   ° (electrical degrees).
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Halbach array generator voltage
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Task:

Calculate the electromotive force (EMF).

Problem specification:

Stator phase coil number of turns w = 90, 

Permanent magnet coercive force 730 kA/m, 

Rotor poles 2p = 4, 

Synchronous rotation speed n = 750 rpm. 

  

 
 

  
 
 

      

     

     

       

EMF = -w * dΦ/dt = 

= -w * ΔΦ / Δt,

where

Δt = 
Δφ/   
n/  
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Halbach array generator voltage
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Unbalanced magnetic pull

Task:

Calculate the force acting on the rotor.

Problem specification:

Permanent magnet coercive force 955 kA/m, 

relative magnetic permeability 1.2. 

Air gap length 2 mm,

    ic  cc n  ici   ε = 5 %         i  g p   ng  . 
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Turbine generator synchronous inductance

Problem specification:

The B-H curve The B-H curve

for the tooth zone for the rotor and stator yoke

: 
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Task:

Calculate phase 

coil inductance.

Inductance = 

= 2*Magnetic field energy / Current²

https://quickfield.com/advanced/synchronous_inductance.htm


Turbine generator synchronous inductance
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More recordings and simulation 

examples at

www.quickfield.com

This recording is over

Your feedback is welcome: support@quickfield.com
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