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A Study on the Design of Single Phase LSPM Considering
the Irreversible Demagnetization of Permanent Magnet
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(Dae-Sung Jung - Sung-Chul Go - Hyun-June Park - Sam-Young Kwon - Hyung-Woo Lee - Ju Lee)

Abstract - The growth on consideration of energy savings and motor efficiency has caused the LSPM{Line Start
Permanent Magnet Motor) to be focused as a substitute for conventional induction motors. A Line start permanent
magnet motor able to be driven at synchronous speed is designed based on a single phase induction motor in this paper.
The single phase LSPM is identical to the induction motor except a permanent magnet is installed in the rotor. As the
permanent magnet influences the characteristics of both transient state and steady state, a design considering both
starting and synchronization conditions was used. In this paper, by adopting DOE, a single phase motor has been
designed showing- high power and smooth start. Also, optimal model is selected by weighting function. And the
characteristics demagnetization are analyzed according to the variation of magnet shape. Finally, to verify the design

results, a prototype was measured.
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Table 1 Specifications for single phase LSPM

Specification

Input voltage{V] 220
Rated torque{Nm} 0.34
Stator Rated speedfrpm] 1800
Stack length {mm] 45
Frequency[Hz] 60
Rotor Number of pole L 4
Permanent-magnet Residual  flux L12
(NdFeB) density [T] '
Air gap Length [mm] 0.15
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Table 2 Result of weighting function for optimal model

1 1 14 1 30 0.160 0.427 0.933 1.052
2 2 14 1 30 0.175 0.382 0.841 0.954 1.067
3 1 15 1 30 0.235 0.535 1.027 0.961 0.895
4 2 15 1 30 0.195 0.467 0.952 0.980 1.007
5 1 14 2 30 0.212 0.460 0925 0.932 0.939
6 2 14 2 30 1.185 0.407 0.686 0.948 1.028
7 1 15 2 30 0.280 0.598 0.100 0.955 0.811
8 2 15 2 30 0.290 0.510 0.954 0.855 0.756
9 1 14 1 35 0.225 0.495 0.970 0.940 0.909
10 2 14 1 35 0.240 0.469 0.854
11 1 15 1 35 0.235
12 2 15 1 35 0.220 0565 1.087 1021 0.954
13 1 14 2 35 0.260 0.569 1.065 0.954 0.843
14 2 14 2 35 0.280 0.507 0.955 0.865 0.774
15 1 15 2 35 0.520 0.720 1.230 0.913 0.596
16 2 15 2 35 0,360 0.627 1.114 0.905 0.695
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