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On Selection of Back emf of Permanent Magnet
Synchronous Motor

Mi Chunting Luo Bin Ji Xiaoyin Jiang Zongrong
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Northwestern Polytechnical University, Xi‘an 710072

The authors have not found papers in the open literature dealing with the selection of back emf of
Permanent Magnet(PM) Synchronous Motors (SM). The authors hold the view that this is so because de-
veloped countries possess already inverter—fed PM motor drives, which are better than line—start PMSM
ones.

The contributions of this paper are: )

(1) The authors put forward for the first time equations for computing back emf of PMSM with ac-
ceptable accuracy. The software of computing back emf makes use of egs.(2) and (8).

(2) The relationships between back emf and power factor, overload capacity, efficiency and starting
performance are given in egs.(1), (5), (8) and (9).

The equations have been applied to the design of a 0.8kW rare—earth PMSM. 25,000 such PMSM
drives have been put in use by textile manufacturers. Compared with previous PMSM drives, the amount
of rare—earth PM material used drops from 0.49 kg to 0.34 kg, while motor efficiency and power factor
remain to be 91% and 90% respectively.
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