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This talk focuses on optimal magnetic design and control of interior permanent magnet
synchronous machines (IPMSM) to improve their torque density, reduce torque
pulsation, and to mitigate their acoustic noise and vibration. Novel magnetic
configurations (double stator IPMSM) and a new sculpturing technique for the rotor of
IPMSM will be introduced first. In addition, a maximum torque per ampere control
strategy for these motor drives will be introduced. This presentation will also summarize
the work on modeling and prediction of radial stator vibration of the IPMSM drives.
Experimental and numerical results will be given to support the proposed technique.

Online health monitoring of induction motor drives will form the second segment of this
talk. Using a novel self-powered sensor, vibration and surface temperature of induction
motor drives will be monitored. This information will be pre-processed and key
information will be broadcast to clouds where machine learning algorithms are used to
detect abnormal conditions such as inter-turn short circuit and bearing faults.
Application of the above technology in commercial HVAC systems will be demonstrated.
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