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Abstract: An
optimization platform was built by using optimal Latin

automatic  integrated  multi-objective
hypercube design method, approximation model, multiple-
island genetic algorithm and compiled program. Based on the
platform, the installation position of spoiler was obtained to
meet the optimization objective requirements with attack
angle and ground clearance as experimental variables. By
simulation results, the validity was confirmed and the internal
mechanism was revealed. Finally, the scope of efficient

application was clarified.
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Fig.1 Integration schematic diagram
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P R CGRF R Microsoft Visual Studio 2010).
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Fig.2 Structure map of input/output file path
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Tab.1 Input files path configuration
Destination

Fixed File Name;
{rundir} /model. exp
{rundir} /model. prt
{rundir} /ug. bat
{rundir} /ugupdata. exe

Simcode Source

In model.
D:\model\nx\model. exp
D.\model\nx\model. prt
D:\model\nx\ug. bat
D:\model\nx\ugupdata. exe

Siemens

NX

Mapped none;

model. x Fixed File Name;
ICEM In mov:ieli {rundir} /model. x_t
CFD D.\model\icem\icem cfd. bat érunﬁri ;lcem ctff' balt
D:\model\icem\projectl. rpl rundir;/projectl. rp
Mapped none: Fixed File Name;
fluent. msh {rundir} /fluent. msh
Fluent In model:; fundif; /1 uent, ms

{rundir} /fluent. bat

D:\model\fluent. bat {rundir} /model. jou

D:\model\model. jou
=2 HYXHREFIEE

Tab.2 Output files path configuration
Simcode

Source Destination

Siemens Mapped yes:

NX D:\model\nx\model. x_t Isight File Manager

Mapped yes:

ICEM CFD D:\model\icem\fluent. msh

Isight File Manager

Specific Location
{rundir} /fluent. cas
{rundir} /fluent. dat
{rundir} /output. jou

D: \model\fluent\fluent. cas
D:\model\fluent\fluent. dat
D: \model\fluent\output. jou

Fluent
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Fig.3 Experiment matrix
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Fig.4 Vehicle model
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Fig.5 Distribution of surface mesh
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Tab.3 Mesh parameter setup

X3 MRS /mm RIS /mm A Z/mm
=y 24.0 64.0 7.4
A 24.0 64.0 7.4
Wh 12.0 64.0 7.4
RE 2.0 16.0 7.4
T 200. 0 200.0 7.4
BET 200. 0 200.0 0
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Tab.4 Boundary conditions
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Fig.6 Results of computational fluid dynamical

simulation
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Tab.5 R? of approximation models

JE DAY Co BHXER CL BEMXERH
W) o7 T 0.945 4 0. 806 0
ERXZTR 0.973 1 0.900 6
i 0.962 7 0. 885 2
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Fig.7 Results of orthogonal polynomials

approximation model
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Tab.6 Aerodynamic feature of original model and
optimization objectives

4 UERWIES

SR BER A Bh S HERA P, A SOX LG T 3 AU
RV RSB BB SR, ik 7 Pin. Rk B s
1B REERER —1. 80 %, M4k B A% 2 B R 3L
RA N BRBGRE A H R+ 1. 55% F1—6. 10%, itk
E#% 3 LA REEF S RBARE S FIR+2. 157
+5. 09%. Bk I BUERLE XA - BB TR
PERE 2.

RT RUEREIE

Tab.7 Validation of optimization results

b %ir| ZERRR Co CL

_ BAEHE 0.284 0 ~0

BBt 1 RIS AY 0.278 8 ~0
_ BEHH 0.297 3 —0. 106 5
fLfeE 2 RIS 0.3019 —0. 100 0
_ BEiE 0.367 2 —0.173 0
kB3 T RIS AY 0.377 3 —0.181 8

%) G C BHF /N F+5/N
JREEAER 0.2831 0.083 5 294 87
HiLEFE1  0.2788 ~0 290 ~0
HiLBEFE2  0.3019  —0.1000 314 -104
B3 0.3773  —0.1818 392 -189

B 8 NEERFEREGHMM BARSMREEHRHN
e Y R TR 32 E 4 PR G BE(E Y 0,65 m = 577,
PR IRE B (RN . f 8 rl, BRI ZEE
ERMRERMAS. LB 1 PRREASE
TRTERFAT X BRSSP0/ (B i FH AR RS
PREDY, HILFER T ERE SIS IH 150 B
b5 2 sp BRI AN, BE B J7 R J77KF- 5 A i
FRE—RE N TES, RN BREAEILE A ZER
BhorE, HILE RS SRR S T3 s A 4k
Hir 3 HERBMAE/N, BRE R BB ER s
B H T BB AR X, B e = AR KT
F [ P Bl RE 7 38 o0 2

B 9 o Bl X B T IR Pk B (IR Ve E
[—10,45] Pa). 1 [& 9 A1, 0L HAR 1 BE B X
W& AT IRA , HA SRy m 0. 3156 Ak Har 2
REERLRIE BRSBTS EXRG, H3IH
J13Hn 5. 025 AL BAR 3 FR RN H X 5ERL
BRI B X RS, ARSI 29. 712%.

5 g

(1) 2 A SRR 65 FEAH S 1L B 58 AL
J& » ERETCH AR TR AR R A 285 24
NTTBA.

(2) 5N TFEBBIHZ REEA QA L, &I
TR T SRR IR 84, 6 6 I TAE &



1062 H B K% %A RBER $43%

c PLALEEEL 2

d {RfbARE 3
B8 HExtiRmEikgE
Fig.8 Streamline of symmetry plane
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Fig.9 Pressure and streamline of transverse plane
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