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Effect of modeling and ground clearance on aer odynamic
characteristics of cars

XU Xiao-ming, ZHAO You-qun

(College of Energy and Power-Engineering,
Nanjing University of Aeronautics and A stronautics;-Nanjing 2100167, China)

Abgtract : Analyzed the—-aerodynamic characteristics-through smulation of different
treatment methods of \car modeling, placement of._engine ,-ground clearance and the removal
mode of the cooling air in engine cabin with FLUENT software. The results show that :
adding the wheel s has the greatest-impact on the aerodynamic characteristics, thereis a best
place for engine, and different ground clearances have great impact on the result of smula
tion. So, selecting the removal mode of the cooling air in engine cabin has to consder both
the drag coéfficient and lift coefficient.
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1
0.0031 0.0205,
. 0.0223
0.2310,
1
Table 1 Aerodynamic parameter of different
disposal ways
I'N N
B 4 5 Wik A 69. 57 - 101.74 0.1708 - 0.2497
S R S
87.68 - 114.64 0.1739 - 0.2274
C 116.30 2.16 0.1944 0.0036
3.2
2
C\ & 5 B A 74 Aend
1
FHg.1~ Car mode
2
2 FHg.2 Pacement of engine
2.1 2 .
100km/ h, 100m/'s, 40mm  600mm  750mm,
N-S RN G k& 750mm
: 2
: SIMPL EC Table2 Aerodynamic parameter of different placement
o engine
2.2
FLUENT 3D L/ mm /N /N
RN G k€ ; 450 154.13 41.07 0.2533 0.0675
: 100km/ h (28m/ s) , : 600  153.74  39.55  0.2527  0.0650
0.5%, ’ 750 153.03 37.34 0.2515 0.0614
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Fig.3 Ground clearance
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i W80 Fig.7 Drag codficient of three removal modes
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Fig.5 Lift coefficient of different ground clearance
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3 R( :N)
Table 3 Viscousforce in drag force ( Unit :N)

/

6 Fo( ‘N
Table 6 Pressureforce in lift force (Unit: N)

(kmv/ h)
100 15.55 15.40 15.32
130 24.88 24.59 24.49
160 36.54 36.13 35.99
190 50.31 49.72 49.54
220 66.08 65. 30 65.08
4 Fo( :N)

Table 4 Pressureforce in dragforce (Unit :N)

/

/

(km/ h)
100 137.48 137.50 141.10
130 226.41 226.69 232.52
160 341.42 341.72 350. 49
190 479.92 480. 41 492.21
220 641.94 642.65 657.22
0.070 (
0.065
[
R
‘ 4 —— FUHRA
R 17 —a— & AL
—a— TR
0.050 1 1 1 1
100 130 160 190 220
733 /(km/h)
8
Fig.8 Lift coefficient of three removal modes
5 R ( :N)
Table5 Viscousforce in lift force (Unit: N)
/
(km/ h)
100 0.92 0.89 1.01
130 1.47 1.43 1.62
160 2.17 2.12 2.39
190 2.99 2.93 3.30

220 3.94 3.86 4.35

(km/ h)
100 36.43 37.75 33.25
130 60. 28 63.59 58.78
160 91.47 98.18 89. 66
190 131. 94 144.38 128.65
220 175,62 194.61 174. 46
4
1) 0.0205,
0.2310, 0.0031
0.0223;
2) 450 mm 600 mm
750 mm, '
750 mm ;
3) ,
4)
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