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Development of a High Efficiency Reluctance Motor Capable of Changing Motor Type
for Automotive Traction Applications
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Reluctance machines are widely attracting attention for the propulsion
system of electrical vehicles. However, reluctance machines have major disadvantages such as low
efficiency. One of the solution to achieve both the high efficiency and high torque density is
changing the motor specification according to the operation point. In reluctance machines, on the
other hand, a number of poles are defined by the mechanical structure of the rotor.

This research proposed a novel reluctance motor which can switch the motor mode between a switched
reluctance motor and a synchronous reluctance motor to enhance the high efficiency region. It is
found that the synchronous reluctance motor mode can enhance the efficiency in low power region.
This enhancement of the high efficiency region is suitable for electric vehicle application.
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