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Figure 1 Drive motor shell model
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Figure 2 Shell model with flow channel structure
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Table 1 Physical parameters of water at 65 °C

B/ He#toe / s J1 %5/
T L o AR
(kg'm™) (kJ-kg'-K™) (107 Pa-s)
65 980.5 4.187 3 0.4329
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Table 2 Grid independence verification results

wiskty  msoes R KL
PUiEEE R 8 823 708 95.777 6 713.13
ARSI 9542 128 96. 085 6 860. 66
ViigEMy 13 819 299 95. 841 6 795. 46
FNHEIEJE 10 117 462 85. 122 17 849. 36
“2VF 12902 737 85.542 18 161.93
VOEZE 14 012 731 85. 658 18 274. 19
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Figure 3 Temperature distribution of the inner wall of the four channels



6 1

VO, 25 LR A IRl ALY 20

PERE A R BELLAT 7 71

DR AW 140 R AR 25 AR, B K T 1wl
RN RRAR o X ph T IR T 45 R AR TR, 7K O R
FRIR) BT LA B8 R 188 % JL-F- A TR o [R] st el T
B A AE I A e (1, TR SO A5 P

IEEZZ D340 NI BOHT AR 7 11 R 7 458 2 A %
LU NIPIER Y75 T AR U AR E TUY QTR IO

B4 M@EREENDT
Figure 4 Pressure distribution in the four channels
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Figure 5 Relationship between the maximum
temperature of the inner wall surface and

the power of the drive motor
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Figure 6 Relationship between the pressure difference
between the inlet and outlet and the power

of the drive motor
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Numerical Simulation on Cooling Channel Performance of Driving Motor of
Electric Vehicle

SHEN Chao', ZHANG Yizhe', YANG Jianzhong', LI Huan', ZHANG Dongwei’

( 1.School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Mechanical and Power Engineer—
ing, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To explore the influence of channel structure on the heat dissipation effect of electric vehicle drive
motor of four different powers, the three-dimensional model of fluid flow and heat transfer in the shell was es—
tablished. Fluent simulation was employed to calculate the flow field and temperature field of two different
channel structure drive motors of different power. The results showed that only the six-channel structure could
supply the demand of the heat dissipation when the motor power was more than 100 kW. When the motor power
was 80 kW and 90 kW, the maximum temperature of the inner wall surface of the four-channel structure was
12.05% and 12. 48% higher than that of the six-channel structure, respectively. At this time, the two kinds of
channel structure could meet the heat dissipation requirement, but the pressure loss of the four-channel struc—
ture was 61. 87% and 61. 38% lower than that of the six-channel structure under the two kinds of power, re—
spectively. Therefore, considering the difficulty of processing and the pressure bearing capacity of the shell, the
four-channel circumferential "Z" shape structure should be preferred at lower power.

Keywords: motor cooling; Fluent; enhanced heat transfer; channel pressure; channel structure



