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Abstract: In order to obtain the ideal aerodynamic performance in automobile styling structure design, such
process as parametric geometry modeling and modification, meshing, CFD flow field calculation, sampling and
optimization design, which are rather time-consuming and laborious, must be carried out. In view of this, based on
parametric geometry modeling and on the secondary development of UG, the data exchange of geometric models can be
realized, and the automatic mesh command of ICEM is set up based on script files, with the operation log files set up to
achieve CFD boundary conditions, control equations and parameter calls. Then, by in Isight software, batch processing
files are used to realize such links as data calls, startup, shutdown and other related operations, including geometric
model modification, mesh generation and fluid analysis and calculation, so as to establish an efficient integrated
optimization technology. This method can be verified by the aerodynamic drag reduction of the international standard
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mode with attachment. The results show that the Isight integrated optimization platform could highly integrate with

UG, ICEM and FLUENT, which could realize automatic three-dimensional model modification, meshing and flow field

calculation. It could reduce the manual operation and errors, thus saving a lot of time and computing resources, which

will greatly improve the optimization efficiency.

Keywords: CFD flow field calculation; vehicle styling; parametric geometry modeling; secondary

development of UG; integrated efficient optimization
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Table 1 Table of sample points and corresponding
aerodynamic drag coefficients

5a=3 a b c d C,
1 100 20 52 52 0.311 30
2 71 98 48 18 0.313 42
3 93 78 91 50 0.306 74
4 88 49 141 34 0.316 57
5 44 68 16 66 0.31775
6 76 24 102 10 0.307 59
7 49 27 138 57 0.310 13
8 34 51 95 73 0.304 73
9 46 85 80 41 0.307 15
10 27 100 23 44 0.316 19
11 61 73 134 59 0.311 34
12 66 32 12 48 0.309 46
13 59 17 62 70 0.309 92
14 54 71 5 32 0.308 32
15 95 59 27 28 0.313 44
16 17 83 123 55 0.308 21
17 63 54 34 5 0.308 53
18 78 15 37 19 0.314 78
19 15 12 84 62 0.309 28
20 5 37 131 46 0.304 07

MG R B R4k G, BIERITE
HAZERZM R, BRMAZRERFa. b, c.
d X R TRY ) xeyL xy s gy xg, SR C,
IR yyo WRIA, 13 BT 15 WAL R
R (W B AT Z R 4 G/ NE) L sk

2 iR,
x2 MEEER RHE
Table 2 RSM coefficient table

I ER I N

WAL 0.308 5 xi -2.338 9e-7
x 4.683 4e-5 X%, -1.144 7e-6
X, -4.205 le=5 X% 8.370 9e~7
X3 =5.910 3e-5 X ¥x, -2.857 4e-7
X, 8.497 4e-5 % -4.954 6e-7
xi 1.050 6e-7 x,%x, -6.973 0e-8
X7 1.216 4e-6 x5%x, -5.988 8¢-7
xi 3.921 9¢-7
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Table 3  Verification chart of resistance coefficients

a/mm  b/mm c¢/mm d/mm c’ c" %f: /%
100 20 52 52 0.3113 03140 0.87
46 85 80 41 0.3072 0.3095 0.75
34 51 95 73 0.3047 0.3073 0.85
59 17 62 70 0.3099 03115 0.52
63 54 34 5 0.3085 0.308 8 0.10
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