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MULTI-PHYSICS ANALYSIS

OF ADJUSTABLE

SPEED MOTOR DRIVES

Adjustable speed motor drives exhibit electromagnetic, structural and thermal phenomenon which can
interactively affect the performance of the drive system in terms of its efficiency, acoustic noise, torque
density, and safety. These systems contain a physical interface between the power electronic circuit and
the terminals of the electric machine. It is a necessity to predict the performance of the drive system under
normal and transient conditions. This tutorial will provide an insightful and enabling understanding of the
interrelated multi-physics phenomena which includes, electromagnetic, fluid dynamics, structural,
thermal, and physical interface with power electronics drivers. Examples from induction, permanent
magnet synchronous machines, and switched reluctance machines will be provided to explain the impact
of the multi-physics analysis in the context of real world applications. The contents of this 3 hours tutorial
are selected such that practicing engineers and graduate students as well as research scientists can benefit
from.

