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Research on the Wind Cooling Heat Dissipation Performance
of Electric Vehicle

XU Xiao-ming, HE Ren
(School of Automotive and Traffic Engineering, Jiangsu University ,Zhenjiang 212013, Jiangsu , China)

Abstract: The influence of different operating condition and battery position on the wind cooling heat
dissipation performance of electric vehicle running on highway is researched. The results show that the
thermal power of battery increases with the decrease in environmental temperature and increases with
increase in the charge and discharge rates; the heat dissipation performance of natural wind cooling of
power cabin in electric vehicle is improved with the increase in vehicle speed and the environmental
temperature and the decrease in charge and discharge rates; the heat dissipation performance of natural
wind cooling of power cabin in electric vehicle is improved and then decreased with the increase in distance
between battery and power cabin, and the distance of 230 mm meets the best heat dissipation performance.
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Fig.2 Rectangular wind tunnel model with section

shape of asymmetric chamfer
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Fig.3 Layout of temperature measurement and insulation

design of 55 Ah battery
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Tab. 1

Average temperature rise and heating power of

battery during charging and discharging

FEH ik
HiH SEHRTE, BRI, SEERTL, KRR/
C W C 4
20 15.51 5.42 17.34 7.60
KIF
12. 80 4.36 14.73 6.35
WEERE/ C
40 10. 87 3.56 13. 80 5.76
0.8 13.34 3.63 15.10 5.07
KIE]
1.0 12. 80 4.36 14.73 6.35
FEHCHAR %/ C
1.2 14. 86 5.57 18. 11 9.19
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Fig.5 Velocity field distribution of vehicle at

100 km/h for y =0 m
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Fig.6  Temperature field distribution of vehicle at
100 km/h for y =0 m
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Fig.8 Change in peak temperature rise and interior
temperature difference of battery pack with

vehicle speed
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Tab.2 Temperature data of batterypack at the different

environment temperatures

Ky v 5 REEELE/ C
(km-h") 20 27 40

iR Tt/ C 12.74 10. 46 9.07
80

NEB I KT 2ZE/C 7.83 6. 60 5.85

e T/ C 12.33 10. 14 8.81

” WFBER2E/C 776 6.55 5.81
e iRTt/C 11.97 9.83 8. 54

10 BRI 2E/°C 7,70 6.50 5.77
e Tt/ C 11. 64 9.56 8.32

e MR RIR2ZE/C 7.63 6. 45 5.73
IR T/ C 11.31 9.31 8.08

20 B RT2E/C 7,57 6.39 5.68
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Fig.9 Change in peak temperature rise of battery pack with

vehicle speed at the different environment
temperatures
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Fig. 10 Change in interior peak temperature difference with

vehicle speed at the different environment
temperatures
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Fig. 11  Change in peak temperature rise of battery pack with
vehicle speed at the different charge and discharge

rates
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Tab.3 Temperature data of battery pack at different

charge and discharge rates

K=y 4 5 FRERAT R/ C
(km-h™") 0.8 1.0 1.2
T iETt/ 8.48 10. 46 14. 45
80
Wt KiEZ2/C 5,60 6. 60 8. 80
Tt/ C 8.23 10. 14 13.97
90
Wil RE2Z/C 5.56 6.55 8.70
iR It/ 7.98 9.83 13. 54
100
Wt RE2ZE/C  5.52 6.50 8.59
Tt/ C 7.76 9.56 13.17
110
W RIE2Z/C 5.47 6.45 8.51
TR Tt/ C 7.55 9.31 12.82
120
Wi KIEZE/C 5.43 6.39 8.43
9.05
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Fig. 12 Change in interior peak temperature difference with
vehicle speed at the different charge and discharge

rates
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Fig. 13 Schematic diagram of battery pack in different

positions of vehicle
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Tab.4 Temperature data of battery pack in different

positions of vehicle

ST BVt 2 1 B/ mm
%y P
(km+h™") 150 185 200 215 230 250
BERTE/°C 11,37 10.50 10.46 10.43 9.77 9.85
80

NI KIRZE/C 7.74 6.66 6.60 6.55 6.18 6.28

T /°C o 10.97 10.18 10.12 10.10 9.51 9.58

” MR KIEZ/C 7.61 6.61 6.55 6.50 6.14 6.23
e T/C 10.55 9.87 9.83 9.80 9.25 9.32
10 W KIRZ/C 7.46 6.56 6.49 6.44 6.10 6.18
REIRTE/C 1023 9.60 9.56 9.54 9.01 9.11
1o MK ZE/°C 7.36 6.51 6.44 6.39 6.06 6.14
BERT/C 0 9.89 9.34 9.31 9.28 8.77 8.88
20 Wi RIE2/C 7.23 6.45 6.39 6.34 6.01 6.10
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