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Development of a novel high-speed motor in which the rotor rotates faster than
the rotating magnetic field
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In this research project, we proposed a new high-speed motor, a
speed-increasing type Vernier motor, in which the rotor rotates faster than the rotating magnetic
field, and clarified its characteristics through analysis and experiments using a prototype motor.

Since the rotor and the rotating magnetic field rotate at different speeds in the proposed motor,
the dq coordinate system used in conventional synchronous motors cannot be used. Therefore, we
defined a new coordinate system that rotates synchronously with the hypothetical rotor, and proposed

a method to calculate the characteristics using the inductance on the coordinate system. As a
result, the characteristics of the proposed motor can be expressed in the same way as those of a
conventional synchronous motor. The validity of the coordinate system that rotates synchronously
with the virtual rotor was verified by experiments using a prototype motor, and the results were in
good agreement with the analytical results.
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