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Study on the High Efficiency Design of 1E4 Synchronous Reluctance
Motor Replacing IE3 Induction Motor

fIEF-2aA-FAMY -0 F

(Huai-Cong Liu * In-Gun Kim - Je-Myung Jeong - Ju Lee)

Abstract - In accordance with global energy conservation policies such as MEPS(Minimum Energy Performance Standard),
electric motor industry is moving to super-high-efficiency machines and research to develop IE4 (International Energy
Efficiency Class4) motors has been launched. In this situation, SynRM (Synchronous Reluctance Motor) has been attracting
attention in place of induction motor which hardly provides super premium efficiency. As a result, much research on SynRM
is being performed at home and abroad. Also, some products have already been appearing in the market. Compared to
induction motor, SynRM has better efficiency per unit area and wider operating range. Although the utilization of control
system in synchronous motor results in higher prices, we still need to concentrate on developments of SynRM so as to
comply with the new policies. This study demonstrated the electromagnetic design methods of super-premium SynRM while
maintaining the frame of existing IE3 induction motor for blower . We documented the design procedures for generating high
saliency which is the most essential and mechanical stress analysis is also treated. In conclusion, we proved the validity of
our design by manufacturing and testing our SynRM models.
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Table 1 Design parameters for Induction motor
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Fig. 5 Saliency Ratio calculation method with D-q flux
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Table 4 Object functions and design variables
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Table 5 Object functions with 2D-FEM analysis results
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