
1

Electrical Drive of a Hybrid Car with 

Permanent Magnet Synchronous Motor

• Professor R. Magureanu
• PhD Student M. Priboianu
• PhD D. Creanga



2

 

Vehicle Class 
Small & Medium Size Cars 

(B & C Class) 
  

Luxury Class 

(High Class) 

Light Trucks 

(Delivery Vehicles) 

 
Application specified by 

 
CRF 

 
VOLVO 

 
VOLVO & CRF 

 
Main targets of the hybrid 

configuration 

 

Strong reduction of consumption 
through the ICE downsizing and 
torque booster through the electric 
machine contribution. 
Reduction of noxious 

 

Increase of comfort and safety. 
Over-boosting at low speed. 
High power generation at high 
efficiency. 

 

Strong reduction of consumption 
using an ICE with a torque roughly 
equivalent to the High Class 
configuration one and an electric 
machine similar to the B&C Class 
configuration. 
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Integrated motor-generator for mild hybrid electric vehicle
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Iron sheets
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Mechanical configuration
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ICPE S.A. Bucharest Motor 
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The DSP controller and the inverter
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Speed and Torque for NEDC Driving Cycle
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Motor 
performance
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Mechanical computation 
(strength and elongation)
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7500 rot/min

9000 rot/min

Mechanical Behavior at Different Speeds
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Magnetic Field Computation

No Load

Load (370 A)
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The Stator The Rotor


