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EV Reference Application

https://www.mathworks.com/help/autoblks/ug/electric-vehicle-reference-application.html
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(IM) ═ (BLDC)  (PMSM) ῗ (SRM)

Advantages

- Low material cost/ kg

- Robust, reliable, Simple 

Control 

- Less maintenance 

- Efficient, reliable

- High Power Density and 

High torque at low speed

- Low noise, smooth 

operation

- High performance and 

efficiency over operating 

range

- Simple and robust 

construction

- Low cost, long constant 

power range

Disadvantages

- Low efficiency, low power 

factor specially at light 

loads, Heavy, High Copper 

loss

- Higher torque ripples and 

cogging torque leads to 

vibration, noise and poor 

position control

- High Cost

- Demagnetizing risk 

- Requires complex control

- High noise, torque 

ripples

- Complex Control

- High Switching losses

Industry Examples

Tesla model X, Toyota RAV4 

EV, Renault Zoe

Ather, Toyota Prius Tesla Model S, Chevrolet Bolt, 

Hyundai Kona Electric

Jaguar I-PACE Concept, 

Ford Fiesta EV Prototype
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https://www.mathworks.com/help/mcb/gs/estimate-pmsm-parameters-using-recommended-hardware.html
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1515Ref: https://www.mathworks.com/help/mcb/ug/pmsm-characteristics-constraint-curves.html

Á ┼   

MTPA ( )

MTPV ( )

Á   

Figure : Dependency of curves and characteristics on parameters changes

https://www.mathworks.com/help/mcb/ug/pmsm-characteristics-constraint-curves.html
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Animation Credits: Prof M Riaz, University of Minnesota

http://people.ece.umn.edu/users/riaz/index.htm
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Existing 

characteristics

Proposed 

characteristics

ὒ

Ὀ

Initial Design

ὑ ɇὈ

ὑ ɇὒ

Resized 
Design

Where,

ὑ  is the axial resize factor

ὑ  is the radial resize factor

ὑ  is the rewinding factor

Ὀ is the diameter of motor

ὒ is the length of motor
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