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Optimizing Aerodynamic Performance Using 2D Vehicle Model
Jonghyun Jung - Seungjae Min’

Department of Automotive Engineering, Hanyang University, Seoul 04763, Korea

Abstract : Due to reinforced vehicle emission regulations and rising fuel price, the need to increase the fuel efficiency
is ever rising in the field of automotive industry. CFD softwares and hardwares have significantly developed, that it is
now able to compute complicated flow around vehicle body.

This paper uses 2D vehicle model for computation and optimization. The model is set that 2D vehicle model is in the
wind tunnel, and k-¢ model is used to compute the model. Based on the computation result, fixed constraints and
variables for optimization are chosen. Optimization is done by using COBYLA optimization method and parametric
sweep. Finally, the numeric result between the original model and optimized model is compared, and analysis is done to
inspect the reason for the improvement.
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Fig. 1 Modeling of 2D car using CATIA’s sketch tracer tool
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Fig. 2 Modeling of wind tunnel and major parameters
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Fig. 3 Mesh around a vehicle
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Fig. 4 Resulting velocity and streamline around a vehicle
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Fig. 5 Constraints and design variables for optimization
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Fig. 6 Choosing shape of hood using Simulink

5) ERA ¥ tilell theh F HAskE 918,

Ef T 5 2 20%0] slldsE 190mm 4ol
o thEA miAHSE AA s} AR B ok
ow o, Ega AW s A S
Al AFrste], ERA s sk yeks] Awel 4]
o Pihs ¥ dEstaa vk EQA
taile] Aol s T T9) e HpHo R
SimulinkZ o] &3] 7]2 JAS AAs g o,
o] EsHA| FlojuheA] e Be] F7)of o
St A Var TS 23 3ok

47 Wl ot vl
S g mae) WSS Aeld Ak vy Eet
Z

Transactions of the Korean Society of Automotive Engineers, Vol. , No. , SHEH = 3



Transactions of KSAE, Vol. , No. , pp. - (51D

/3 ELICk

EEY SH HE2 Irjs FA

Table 1 Parametric curve equations and range for selected
design variables

Part Parametric equation|Range

Roof Var_Rxsin(n*s) |Var R : 0 ~ 0.3
Front o . ~
Overhang sxtan(Var_FO°) |Var_FO : 0 ~ 25
Rear 5 . ~
Overhang sxtan(Var_RO°) |[Var_ RO : 0 ~ 10
Hood Var_H#(-s%+s)  |Var_H : 0 ~ 04

Trunk Tail |Var_T#sin(m#s®) |Var. T :0 ~ 1

where s : Value on each part between 0 and 1
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Fig. 8 Computation result of coarse mesh model
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Fig. 9 Optimization result using COBYLA solver
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Fig. 10 Optimization of trunk tail using parametric sweep
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Fig. 12 Effect of roof camber on drag force (upper) and drag
coefficient (lower) of a vehicle
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(right) the optimization
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Fig. 15 Availability of a tail and effect on flow behind a trunk
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