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Analysis of [PMSM Temperature Characteristics based on Stator Design Parameters
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(Duk-Hwa Go - Yong-Tae Kim - Gyu-Tak Kim)

Abstract - In this paper, the temperature characteristics by change the width of teeth and yoke in the stat or parameters were
analyzed. An initial model of fill factor 45 [%] was produced. Through the experiment, the validity of the temperature analysis
using the thermal equivalent circuit method was verified. So, initial model was selected as basic model. Also, temperature
characteristic analysis was performed for each width change of the stator teeth and yoke, and the effects of the width of stator
teeth and yoke on the temperature characteristics were analyzed.
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Fig. 1 Thermal Equivalent Circuit
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Table 1 Specification of basic model

[tem Value Unit

Pole/slot 8/12 -
Rated Torque 191 [N-m]
Rated Speed 3,000 [rpm]
Rated Current 23.7 [Arms]
Output Power 600 W]
Air-gap 1.0 [mm]

Br 1.3 [T]

Anbient temperature 25 [c]
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Fig. 6 Design parameter of stator and Analysis position of
magnet flux density
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Table 2 Comparison of the Thermal characteristic and total

loss
Item Basic Optimized
Iron loss 29.64 31.17
Copeer loss 39.1 32.8
Mechanical loss 1751 1751
total loss 86.25 81.48
operating time 60.55 74.1
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Fig. 13 Thermal characteristic of which follow in yoke width
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