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Simulated Research on the Influence of Thermal Conductivity of Stator Insulation

System on Temperature Rise of Electric Motor
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(CRRC ZIC Research Institute of Electrical Technology & Material Engineering, Zhuzhou, Hunan 412001, China)

Abstract: At present, the development trend of motor such as downsize, light weight and high power density has put forward
higher requirement to its insulation system. The increase of thermal conductivity of insulation system is beneficial to improve the overall
performance of motor. Based on the basic theory of heat transfer in the motor and numerical method, this paper analyzed the effect of
thermal conductivity of stator insulation system on the temperature rise of the motor. The thermal conductivity of stator insulation system
has the greatest influence on the winding temperature rise. In the application, the thermal conductivity of stator insulation system should be
as close as possible to a critical value.
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Fig. 1 Schematic diagram of winding insulation
structure of stator slot
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Fig. 2 Equivalent models of stator slot insulation
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Tab. 1 Calculation results of temperature field of fan-

cooled PM motor

LA B A HAL IW-(MK) ! R F L PC R T4 C T4 [

0.08 192.1 121.4 142.6
0.1 180.4 121.9 141.1
0.12 172.5 122.3 140.1
0.16 162.2 122.8 138.5
0.18 158.8 123 137.9
0.2 155.8 123.1 1375
0.25 150.7 123.4 136.5
0.3 147.1 123.5 136

0.4 142.5 123.7 134.7

K2 3% KA KB AUEE I LR
Tab. 2 Calculation results of temperature field of forced
air-cooled PM motor

LB A A S IW-(MK) " ZF LM PC TS FC T4 [C

0.08 180.7 127.2 1335
0.1 1713 127.6 1335
0.12 164.6 127.7 1334
0.16 155.6 127.7 132.8
0.18 152.7 127.8 132.7
0.2 150.3 127.8 132.7
0.25 146.5 127.9 132.6
0.3 143.7 128 1325
0.4 140 128 132.3
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Tab. 3 Calculation results of temperature field of water-
cooled PM motor

LA S R ML IW-(MK) ! RFLL4 PC RF4S C T4 [T

0.08 220.4 92.3 106.4
0.1 202.2 92.4 106

0.12 188.8 92.6 105.7
0.16 170.4 92.8 105.2
0.18 163.8 92.8 104.9
0.2 158.4 92.9 104.8
0.25 148.1 92.9 104.4
0.3 140.8 93 104

0.4 131.2 93 103.5

F 4 RAFHEARES T HER

Tab. 4 Calculation results of temperature field of air-

cooled asynchronous motor

LB A A B IW-(MK) " RF LM C TS FC #F400 [C

0.08 203.3 140.9 135.6
0.1 1911 141 135.7
0.12 182.8 141 135.8
0.16 172.3 140.8 136

0.18 168.7 140.7 136

0.2 165.8 140.6 136.1
0.25 160.5 140.4 136.2
0.3 156.9 140.1 136.2
0.4 152.3 139.7 136.4
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Variation curves of temperature rise of the motor with

thermal conductivity of its insulation system
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