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Calculation of Temperature Rise of High Density Permanent Magnet Motor Based on
Multi-domain Co-simulation
ZHANG Qi, LU Xi-rui, HUANG Su-rong, ZHANG Jun
(Automation Department of Shanghai University, Shanghai 200072, China)

ABSTRACT: In order to accurately analyze the temperature
rise of the high density permanent magnet motor (HDPMM),
the new temperature calculation conception of the HDPMM
based on multi-domain co-simulation was proposed and its
calculation process was elaborated. According to the theory
of heat transfer, the calculation method of equivalent heat
transfer coefficient for the stator winding was deduced,
which effectively consider the influence of the wire
insulation, impregnating varnish and fine air gap in slot on
the temperature rise of the motor. Based on multi-domain
co-simulation, a 48-slot 8-pole HDPMM was simulated for
its iron loss, AC winding copper loss taking the skin effect
into account, permanent magnet eddy loss, and thermal field.
The temperature of the prototype motor was tested. The
good agreement between the tested data and the simulated
data verifies the validity and precision of the simulation
approach.

KEY WORDS: multi-domain; co-simulation; high density;

fluid-solid coupling; temperature field
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Fig.1 Flow chart of temperature calculation of

HDPMM based on multi-domain co-simulation
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Fig.4 Iron loss calculation of prototype machine
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