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Abstract

Taking the open IP21 four-stage motor as the research object, aiming at the problem of how to im-
prove the heat dissipation capacity of the motor, this paper establishes an open motor model in So-
lidworks and performs fluid simulation on the motor in Flow Simulation, and through orthogonal
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experimental design, the number and position of the heat dissipation holes of the motor shell and
the radius of the fan blades of the motor are taken as orthogonal test factors, and the temperature
of the motor shell obtained by fluid simulation is used as the test index to optimize the heat dissi-
pation structure of the motor. The results show that the temperature of the motor casing is the
lowest when the number of heat dissipation holes is 22, the position of the heat dissipation holes
is the upper and middle parts (evenly distributed), and the radius of the fan blades is 69 mm, and
the temperature of the motor casing is 43.18°C.
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Table 1. Table of factor levels
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2 A, B, C,
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Table 2. Orthogonal test schedule
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WES A B C
1 A B, C,
2 Ay B, C,
3 A B; G
4 A, B, G,
5 A, B, G
6 A, B; C,
7 Ay B, G
8 As B, C
9 As B; C,
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Figure 1. Simplified model
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Figure 2. Boundary condition settings
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Figure 3. The temperature of the motor housing
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Table 3. Test results table
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E S A B C BN REE
1 A, B, o 4330°C
2 A, B, G, 46.41°C
3 A B3 C; 51.13°C
4 A, B, C, 4691°C
5 A, B, C; 50.32°C
6 A, B; C 47.07°C
7 A, B, C; 49.96°C
8 A, B, o 4730°C
9 A, B; G, 47.16°C
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Table 4. Analysis of variance table

F A HESNER
Y =g A B C

K, 140.84 140.17 137.67
K, 144.30 144.03 140.48
K 144.42 145.36 151.41

HBLA eI/ C ky 46.95 46.72 45.89
ks 48.10 48.01 46.83
ks 48.14 48.45 50.47
R 1.19 1.73 4.58
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Figure 4. The level of each factor is related to the temperature of the motor housing
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Figure 5. Motor housing surface temperature diagram
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Figure 6. Motor housing temperature diagram
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