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Design and Comparison of Vernier Permanent Magnet Machines
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IV. CONCLUSION

In this paper, a general design guideline for split-slot low-
speed VPM machines is developed, which illustrates the op-
eration principle and the relationship among the stator slots,
coil poles, and PM pole-pair number. Three VPM machines in-
cluding rotor-PM Vernier machine, stator-tooth-PM Vernier ma-
chine, and stator-yoke-PM Vernier machine are designed and
their back-EMF waveformes, static torque, and air-gap field dis-
tribution are predicted by TS-FEM. The TS-FEM analysis re-
sults agree well with the theoretical analysis. From the compar-
ison results, the rotor-PM machine has the highest torque den-
sity and the lowest cogging torque and is a promising design for
direct-drive applications. However, when considering the PM
cost, the stator-tooth-PM Vernier machine uses the least PM ma-
terials when compared to its counterparts.
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