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Development of a Magnetic Circuit Model-Based Integrated Design Methodology for
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In this study, we proposed an optimal design method to realize a

multi-integrated motor with the characteristics of two completely different motors, such as a
wire-wound Ffield motor and a permanent magnet motor, with the aim of dramatically improving the
performance of motors for electric vehicles. In the conventional optimal design method, the obtained
solution strongly depends on the initial structure. For example, when a permanent magnet motor is
used as a base and the function of a wire-wound field motor is added, the characteristics of the
wire-wound field motor are weak. Therefore, we proposed a magnetic circuit modeling method that
describes magnetic characteristics based on mathematical equations, and showed its effectiveness. We

also proposed a combinational optimization method for integrated design based on the modeling
method. The performance improvement of the proposed optimal design method over the conventional
design method was confirmed by numerical verification.
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