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Aerodynamic performance analysis of electric vehicle
with different air-inlet and air-outlet

patterns and battery positions
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Abstract: Using software GAMBIT as pre-processor and software FLUENT as calcula-
tor and post-processor, research was done on the effect of air-inlet and air-outlet patterns
and battery positions on the electric vehicle aerodynamic performance. The results show as
follows: up-outlet mode of wind with one hole has the best aerodynamic performance, and
down-outlet mode of wind has the worst aerodynamic performance; with the distance be-
tween battery and power cabin increasing, the aerodynamic performance of electric vehicle is
improved, and then deteriorated, and the distance of 230 mm fits the best electric vehicle

aerodynamic performance.
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Fig. 1 Wind tunnel model with no-symmetry , 0.1%;
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Fig. 3 Air velocity distribution on plane at
y=0m with 100 km/h of up-outlet

wind mode
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Table 1 Aerodynamic parameters of up-outlet

T/ (mfs)

4 100 km/h
y=0m
Fig. 4 Air velocity distribution on plane at
y=0m with 100 km/h of down-outlet

wind mode

2

wind mode Table 2 Aerodynamic parameters of down-outlet
wind mode
/N 270. 68
/N 42.79 /N 290. 46
x /m® 1.98 /N 74.09
z /m? 8.37 0.3099
0.2888 0.0187
0.0108
3.3
3.2 5 100km/h
4 100 km/h z=0.4m s
y=0m y , ,
34.22m/s. i . 34.32m/s,
’ .
; 30m/s,
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0.2932, 0.0151,

Table 4 Comparison of aerodynamic parameters

with different up-outlet modes

TRHE/(m/s)
/N 270.68 271.52
/N 42.79 44, 38
0.2888 0.2897
0.0108 0.0112
5
5 100 km/h
z=0.4m
Fig.5 Air velocity distribution on plane at ’
2=0.4m with 100km/h of both 150 mm, 250 mm,
sides outlet wind mode 20 mm . o
b
3 150 mm 230mm,
Table 3 Aerodynamic parameters of both sides ’ ;
outlet wind mode 230 mm 250 mm,
230 mm,
250 mm
/N 274,81 X
/N 59.83 s . ’
0.2939 230mm 150,200  250mm
0 0 0
0 0151 1.2%,0.6% 3.7%,
23.8%,13.9% 8.8%,
4
5
6 . 4 Table 5 Aerodynamic parameters with different
. 0.2897, placements of battery pack
0.0112, s
/ / /
mm N N

150 272.37 48. 34 0.2906 0.0122
170 271.62 46. 36 0.2898 0.0117
185 271.15 44,77 0.2893 0.0113

200 270.68 42.79 0.2888 0.0108

215 270. 31 41. 60 0.2884 0.0105

6 230 269.18 36. 85 0.2872 0.0093

Fig. 6 Sketch map of up-outlet wind mode 250 979, 40 10. 41 0.2981 0.0102

with two holes
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