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Abstract: Steady-state thermal analysis was performed on a thermal equivalent circuit to determine the heat generation
during operation of an interior permanent magnet synchronous motor (IPMSM). New machines must be compact and
light and produce high torque density under extreme environmental conditions. Thermal analysis of an IPMSM is
particularly important because excessive heat generated from the core and magnet reduces the IPMSM's output and has
adverse effects on the durability. Therefore, steady-state thermal analysis of an IPMSM was performed for changes in
the design variables using a thermal equivalent circuit. The changed variables were the axis length and thickness of the
housing. The results of this method were compared with those of the finite element method to verify the accuracy and
reliability.
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Table 3 Thermal resistance in plane wall and cylinders

Plane wall Cylinders
Conduction L In(r, / 1)
resistance Roona = A cond =5
Convection 1 1
. R =— R =
resistance conv 4 conv = s Lk
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@ Convective coefficient

Fig. 2 Air gap convection in rotating machines
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Fig. 4 Thermal equivalent circuit of IPMSM
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Fig. 5 Temperature of parts according to changes in axis
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