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Automatic Shape Optimization of Hatchback to
Reduce Aerodynamic Drag

ZHANG Yingchao, XUE Xuedong, DING Wei, XIAO Hongwel

(State Key Laboratory of Automotive Simulation and Control, Jilin
University, Changchun 130022, China)

Abstract: Taking a hatchback car as the research object to
optimize its aerodynamic performance on styling stage, this
paper was devoted to improve the efficient of optimization and
reduce the blindness in aerodynamic drag reduction and
optimization. By applying morphing software, optimization
software, and fluid analysis software, an automatic optimizing
process was developed, which could optimize different
variables and levels at the same time even when there are no
people involved, and finally bring up the best drag reduction
scheme in combination.
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Fig.1 Initial model renderings
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Fig.2 Pressure on the central plane of symmetry
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Fig.3 Turbulent kinetic energy on the
central plane of symmetry

3 EES|IHIMZAENMILIET

3.1 BiItEESHK

A SCHE SRR R ) A 3 Ao A% AR T B AR %
b6 MRITZERFTSHMAHE, RIEEEK
Hucho,Janssen f1 Emme- Lmann 2 A # H R %
BRI Je iR A AR TR 20 JE ), B e 2 ARk &
ME T4 FFE M BB SR R RT3l 1%
ETES) , BT LAAS SCHE U B AR T 3 [ B, 25 SR B RN
W& LA S S A B ESK R B RRASTE , ] i 2% JE )
MALS BT RER T8 TR G, Tl E NS
UM s RGERE. FENROTARME 4 T
78 T XU 80 £ 1) SR £ B2 Dy 33°, 7B JE Y Rl 2 [ 28°
35°]. REMMLE A RGO 127, IR B R AR
WL, 15° ] B MM R IR M R 4%, e E W7
TEFEEIZL0%, 107, J5 U3 AR A SR 1h A R 45°, 3K
BN 2 [35°, 60° . Tt fo & i IR 1 & B
1. 165 m, R BRI TEEZ[1. 088 m,1. 242 m]. 7
FERR R E 1 R R 4 R 5 B e B R R
R 90%.
3.2 BIAiiniE

AR AL R AL A X B % it @ . DOE 48
RECS) 5 Xt 4 B v A — AN A R 4T CED 345 B AR 17



E11M

I, A R E MBI A St 1773

) A U T T _t
~
= ﬁ ° °
AR BE90%L g JE R E A [35°,60°]
R T IS
[90%L.L] Y, ¥

14 TRMAEREE
Fig.4 Diagram of deformation

) Ca {8 ; R A DOE 4B R g i (U A, B RE LA
W AR B S AN BT AR R Z R R R LR A
& AR IR AR B R4 T 50, FF s AN B
AR HATIRE. , AT . B 5 s i fli T A%
IR 4 Dep Meshworks., 3+ 8 3 1K 3 )1 22 844
STAR-CCM+ K #H & 1t Ak 38 v 53 3 78 0 AL B
Isight H¥EER A SRR,

ST

MeshWorks STAR-CCM+ ;&M{ﬁfﬂ
5 fiimis
Fig.5 Optimization processes
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Fig.6 Schematic diagram of pareto
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Fig.7 Schematic of main factors
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Fig.8 Interaction between hood tilt angle and

rear window inclination angle
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Fig.9 Interaction between hood tilt angle

and tail shrinkage
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Fig.10 Curve of fitting aerodynamic drag and respective design variables
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