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Optimal design of a single-phase capacitor-run premium-efficiency permanent-magnet
motor without an inverter
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70W 82%

IEC 120W AC (IE3) (IE4)
50Hz 2  120W  IE3 IE4 60.8% 66.5%

This study presents a small single-phase capacitor-run permanent-magnet motor
with super premium efficiency. There is the trade-off relation between efficiency and starting torque in
line-start permanent-magnet motors that have the braking torque by permanent magnets in starting. The
small but high-efficiency single-phase capacitor-run permanent-magnet motor with fully starting

capability has been designed, built and tested.
IE4 super-premium efficiency of the motor less than 0.12 kW is not presented. Standard IEC/EN 60034-30-1

on efficiency classes of line operated AC motors was published by IEC on March 6, 2014. The efficiency
value of IE4 of 2-pole, 50 Hz, 0.12 kW motor is 66.5%. The rated output power 70 W of our motor is very
low. Nevertheless, it has been found that the efficiency of our proposed motor with the excellent
starting capability is 82.0%, and superior to 0.12 kW IE4 super-premium one.
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