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ADbstract Conclusion
In this paper, a new PM-assisted synchronous reluctance machine Is proposed, where two types of PM @ By theoretical analysis, it can be observed that only when the saliency ratio is higher than 2.73,
materials of rare earth PM and ferrite PM are felicitously arranged in its rotor. Considering the can it achieve a PM-assisted reluctance motor.
complexity of the rotor structure and multiple flux barrier properties, a hierarchical design method Is @ By incorporating both rare-earth PM and non-rare-earth ferrite PM materials into rotor flux

employed In Its rotor design, in which the design is divided into two levels: magnetic saliency design level
and PM usage design level. In saliency design level, a reasonable flux barrier shape with high average
torgue Is achieved. And in PM usage design level, the low torgue ripple, high efficiency and high power
factor Is obtained, and meanwnhile a low rare earth usage Is retained. Finally, based the hierarchical design,
the electromagnetic performance are investigated to verify the feasibility and validity of the proposed
motor and design method.
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barriers, the proposed motor can not only offer the comparable electromagnetic performance,
but also achieve a low rare-earth PM usage, which offers a competitive price advantage
compare with the pure rare-earth motors.

€ The proposed hierarchical design method is verify to be effective in the motor design, especially
for the motor with complex flux barriers and multi-excitation sources.
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