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Effects of car models proportion and wind tunnel eross section) on
aerodynamic characteristics-of car

XU Xia®2ming , ZH'AO-You2qun

(College of Energy and Power-Engineering,
Nanjing University of Aeronauties and Astronautics,~Nanjing 2100 16, China)

Abstract: In consideration-ofthe flow field characteristics of car aerodynamics, thre€di2
mensional incompressible Navier2Stokes equations-and RNG-k2E (renormalization group k2E)
model were used in simulation.\, Seconderder upwind difference scheme was applied to obtain
the physical quantities of control pedal;—and SIMPLEC method was adapted for iteration.
Different car model proportions and wind tunnel cross sections were simulated, the effects of
car models proportion and wind tunnel cross section on aerodynamic characteristics of car
were analyzed.-The results show that: in a certain range of car models proportion, aerody2
namic parameters of car changes gently; the simulation results of different car model propor2
tions in three typical wind tunnel models vary greatly.
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Table'\l- Resultfor different blockage ratios
/% /N /N /N /N /N /N
012 a 46 23156 21 64 200 92 a 2422 8 90 a 15 8 75 a 0915
01 225 a 58 29 85 3125 2d 60 a 2423 12 45 a 20 121 25 a 1010
0125 a73 3491 4102 32 89 a 2426 13 79 a 28 15151 a 1038
01275 a 87 4511 41 87 40 24 a 2451 18 07 a 34 17173 a 0982
03 104 53181 5174 48 07 a 2457 19 16 a 37 181 79 o 0875
01 325 122 6316 6l 64 54 52 a 2457 22 85 a 42 221 43 0 0889
0135 141 73157 7167 63 90 a 2468 29 12 a 46 281 66 a 0977
014 11 84 94 76 9199 84 77 a 2485 34 10 a 62 35148 a 0927
0l 45 2 33 1231 26 12 49 11a 77 a 2501 47 46 a 79 461 67 a 0963
0rs 2 88 1531 46 15 45 138 01 a 2522 59 76 a 98 58178 a 0982
0155 3 49 184 63 18 51 168 12 a 2535 64 69 121 651 48 a 0906
0l 6 415 225 18 22 16 203 02 a 2571 831 96 1 46 82150 a 0959
01 65 4 87 264 94 25 96 238 98 a 2577 93 94 1 67 941 27 a 0933
01 659 300 273 22 24 61 244 61 a 2590 97 98 11 76 961 22 a 0929
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Figl 2 Wind tunnel with n@symmetry

cufangle rectangular

3 4
1, s
Ol 87%~ 1122% 41 15%~ 4 87%
> 5
11 04% 11 04% . Fig 5 Wind tunnel modeling with semicircle and
, 1104% ~ 1122% 4 15%~ 41 87% symmetry cut2angle rectangular-cross section

2

Table 2_-DPrag coefficient\of three cross/sections of

0.260
wind tunnel
0255
= 0
W 0.250 /%
R
= o245k a 46 012422 012456 012393
as8 012423 01 246 8 012394
0.240 L - L : -
0.46 1.46 2,46 3.46 4.46 5.46 11 04 012457 012510 012477
% F 1 22 012457 012498 012474
B 3 AS[R] BH ZE Hb i B 2R 3 4 15 012571 012539 012907
Fig. 3 Drag coefficient of different\blockage ratios 4 87 012577 012604 012937
0.105
3
0.100 . . .
Table 3 Lift coefficient of three cross sections of
& 0.095 wind tunnel
s
0.090 -
N
0.085 /%
0.080 1 1 1 1 ]
0.46 146 246 346 446 546 a 46 010915 011017 010826
Pt a 58 01 1010 010934 010974
B4 ARFEPHLERK TR 1 04 010815 010939 010835
Fig. 4 Lift coefficient of different blockage ratios 122 010889 010891 010871
12 4 15 010959 010973 011047
4 87 01 0933 01 0938 011029
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Fig 7 Car modeling with wheels
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Table4 Aerodynamic parameter of car modeling with

Téar view-mir ror

/% /N /N
46 18 62 011892 - 2493 A2540
as8 23 61 011902 - 2978 12393
a73 29 38 011922 - 3d 06 2361
87 34 72 011887 - 43 09 12342
104 43 23 011899 - 45 96 2392
n22 5124 011985 - 6376 12460
141 59 25 011989 - 7361 2467
184 71 71 011986 - 104175 2683
233 97 53 011978 - 130155 2642
288 124 06 012046 - 166167 a2732
3149 144 10 011988 - 203181 aA2761
415 174 29 011990 - 234182 2673
487 198 32 011928 - 247178 12420
300 201 78 011911 - 263199 2504

0 46% ~ 01,73%

5

Table5" Aerodynamic parameter of car modeling

with wheels

! % /N /N
a 46 21 22 012161 2181 a 0286
a 58 24 87 012163 3181 a 0307
a 73 33111 012160 5103 a 0328
a 87 40 75 012198 3164 a 0196
104 48 93 012218 2150 ao0113
122 57 81 012240 737 a 0286
141 64 80 012254 9102 a 0305
1 84 89 02 012279 8142 a 0216
2 33 1111 75 012289 14 01 a 0287
2 88 141 76 012326 14 80 a 0276
3 49 172 74 012363 19 34 a 0264
4 15 205 39 012367 211 86 a 0252
4 87 240 09 012338 331 21 a 0323
3 00 254 44 012413 34 79 a 0330
5
1 5%

41 15% ~ 4 87%

11 04% ~ 1122%
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