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Electromagnetic Performances Comparison between Medium and High Speed PM

Synchronous Machine in EV Centralized electrical drive System
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Abstract: The power of electrical drive system of passenger EV ranges from 50kW to 100kW, the maturest and widely used
powertrain is centralized single motor drive mode. It replaces internal combustion engine (ICE) with an electrical machine while
keeps other components of powertrain unchanged. Electrical machines used in this application have rated operation speed at about
4000-8000r/min and output torque 100-300N-m. As the output torque is nearly proportional to machine volume at specific
electrical and magnetic load, low speed machine tend to have larger mass and PM usage regarding to higher speed one. For
example, a high speed PM synchronous machine with rated speed 15000r/min has volume half of the one commonly used
(4000-8000r/min). This paper takes BMW 13 drive machine as a benchmark and use JIMAG software to calculate electromagnetic
performance of a 75kW, 18000r/min high speed PM synchronous machine, then explores the feasibility, pros and cons of using it

in passenger EV electrical drive system.
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