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(A study on the Rotor Design in Single—phase Line—start Permanent Magnet Motor)

HuUYy”
(Won—Ho Kim)

Abstract

The purpose of this paper is the rotor design of a single—phase LSPM(Line-start permanent magnet)
motor. A single-phase LSPM motor has a permanent magnet in the rotor that is same as induction
motor. For that reason, magnet is operated by breaking torque in starting region and alignment torque
in driving region. Therefore, we need the design process considering the trade-off relationship.

In this paper, we propose the design process of a single-phase LSPM motor for a high starting
torque and efficiency with FEM. And we use Taguchi Method for considering tolerance in
manufacture. Finally, we compared the LSPM motor that is designed in this paper and conventional

induction motor.
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Fig. 1.Circuit of the capacitor start and drive
single phase motor
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Fig. 2. Cross-section of the LSPM motor
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Table 1. Target specifications of the LSPM motors
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Table 2. Values of the design variables and the
noises
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Table 3. Experiments of the orthogonal arrays
W1 | A2 | W43 | A4 4
A3 1.8 25 15 1.0
A2 1.8 50 2.0 1.2
293 1.8 75 25 14
84 2.2 25 2.0 14
75 2.2 50 25 1.0
236 2.2 75 15 1.2
A7 2.6 25 25 1.2
98 2.6 50 15 14
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Fig. 5. SN main effect plot of the starting torque
and efficiency
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Fig. 6. The single-phase induction motor used to
compare the performance
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