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Study on Low-Voltage and High-Current
Slotless Ultra High-Speed Motor with Improved Power Density
Takahumi Ogisu™®, Student Member, Toshihiko Noguchi, Member (Shizuoka University)

This paper describes an ultra high-speed permanent-magnet slotless motor design for a supercharger mounted on an automotive
engine. In this paper, a 1.5 kW , 150,000-r/min PM motor fed by 12-V battery is discussed. The motor is specially designed to

achieve its efficiency over 97 % (excluding mechanical losses) and to raise its power density to 22.3 W/cm® at the same time.
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Table 1. Five design conditions with respect to magnet thickness.
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Fig. 2. Electrical efficiency in low-output range of #4 and #5.
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Fig. 3. Loss analysis result with respect to back yoke width.
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Fig. 4. Cross section diagram of designed ultra high-speed slotless

motor.
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Fig. 5. Caluculated losses at rated operation (excluded mechanical

losses ).
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