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Loss Analysis and Efficiency Evaluations of Synchronous Reluctance Motor
Using Coupled FEM & Preisach Modelling

Yong Hyun Cho", Il Kyo Lee’, Jung Ho Lee"
Hanbat National University”

Abstract - This paper deals with the loss analysis and efficiency
evaluations in a synchronous reluctance motor (SynRM) using a
coupled transient finite element method (FEM) and Preisach
modeling, which is presented to analyze the characteristics under the
effect of saturation and hysteresis loss. The focus of this paper is
the efficiency evaluation relative to hysteresis loss, copper loss, etc.
on the basis of speed, load condition in a SynRM. Computer
simulation and experimental result for the efficiency using
dynamometer show the propriety of the proposed method.
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Fig. 2 i-, loci in each load condition at 2000 rpm

<E 1>2000RPMOIM £&1 24 AlZ20|M
<TABLE 1>LOSS EVALUATION IN SIMULATION AT 2000RPM

load ouput  Hysteresis  Copper  mechanical the phase
(kg-cm) w) loss Loss loss rest current
(W) (W) W) loss GV
W)

6 122 13.70 4.7 5 4.6 2.2

8 163 12.96 9.03 5 8.01 2.7
10 204 9.92 15.65 5 15.43 3.68
12 244 16.02 25.61 5 21.37 4.7

<E 2> 2000RPMOjIAS] E2 24 AF
<TABLE 2> EFFICIENCY EVALUATION IN EXPERIMENTAL
TEST AT 2000RPM

Load input output Efficiency g-axis phase  current
(kg-cm) (W) (W) (%) current  current angle
(G A (deg.)
6 150 122 80 2.35 2 39.2
8 198 163 82 2.8 2.77 47.9
10 250 204 83 3.3 3.65 55.2
12 312 244 78 3.9 4.7 61.5
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Fig. 3 Efficiency in each load condition
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Fig. 4 Loss analysis in each load condition
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