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Aerodynamic Optimization for Car Body Under
Constraints of Inner Space

WEI Gan , YANG Zhigang, LI Qiliang
(Shanghai Automotive Wind Tunnel Center, Tongji University,
Shanghai 201804, China)

Abstract; The process costing genetic algorithm combining
with the constraint operator of inner space based on vehicle
ergonomics is used to optimize the aerodynamic performance
of car body.
without wheels satisfying constraints of inner space with

Three-dimensional optimizational car bodies

different structures and sizes are obtained. The coefficients of
aerodynamic drag (Cp) of those optimized car bodies are
within the confines of 0.070 to 0.090, and their aerodynamic
performances are all good. Under the constraints of inner
space which comprises long fore-capsule, big crew capsule and
high rear-capsule, a cheese head optimized car body whose Cp
is 0.0728 and a socket head optimized car body whose Cp is
0. 0860 are obtained. When the size of inner space constraint
is smaller and the structure is simpler, the aerodynamic
optimization result is better. When the style of the car body is
more complex, the constraint of inner space makes a greater
difference to the aerodynamic optimization results.
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Fig.1 Side views
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Fig.2 Top view and cross section
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Tab.1 Constraints of inner space

PR ZS [E] FAR AR 1 AR 2 AR 3
e b de % 2N X X
R % & % K
1. % fi& % =]

AR IR 25 [ R 55T 9 T AR B,

(1) ARG 2 B PO R B T 11 R s 1 24
WY ERRLR. B 3 H B4R SE R AR BB LR 73 3 KL/
e R H_E R,

(2) HEAHES [E] 23R b R A AR I 2 B 4k 3
FrxtEb. B 3 o R SEER N B B O ML I 4 B 4.
PHER 2 (6] By S B A A BE AR T 4 S IR AR, BB I
fEAL B ) bR 3l AR AR B 30 SeRiE = M 2% b
JER LR B R il AR L B 4 B UL ] B 4R B T R
i R AL B, RBTEX N EENME T J5
6. T ELE, HAERS , B — Xt A 43R L
KB KRBRMEGEXNREXR, HRRBE—
AMEETA B RS T S R R AL E.
SRR B HALE, WA 0% 5 Tk B % N8

ZS[6), BRI R AR =S AR, 8 T RIBARE T,
JHIR 25 18] B A BEAT AR L. IR 0 FE 2 BT 7R R AR AR
R AIBER T . 27075 182 (8] PR RE A< 3 M BE A T4
KRMEM ERBY KT G =M, T UAHHET
XA 18] B BB AN 25 [E] 23R

WA 3 fras , ZRERFHG, /D3R 5 I _E Bk RE
PiRBEE BN, RN LR AL EGE
2. A EE NI RARE T RN ES7EHL
W PRI, A AT EL.

— MRS

....... ARG LR
- KT L

0251

~
N 0.15F

0.05F

X/L
B3 z=RAREFREERER
Fig.3 Diagram for the constraint operator of

inner space
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Tab.2 Aerodynamic performance of the

optimized bodies
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Fig.4 Optimized results of cheese head 3D car
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Fig.5 Optimized results of socket head 3D car
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Fig.6 Contour of static pressure on the surfaces of the

optimized bodies
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