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Abstract :

The need for upfront modeling, simulation, and design optimization has increased in the process of vehicle

development. Detailed optimization studies that combined the transient CFD(Computational Fluid Dynamics)
approach, based on the Lattice Boltzmann Method(LBM), and the Response Surface Method(RSM) were presented to
improve exterior design and enhance performance. This paper investigated the optimization of the aerodynamic design
of a commercial bus. The most influential parameters were identified to ensure significant aerodynamic drag reduction
relative to a base configuration. The results clearly showed that improvement in the aerodynamic design of the rear end
would be crucial in reducing fuel consumption. An optimized rear end design with an extension spoiler has 5% less
drag. At the same time, wind tunnel tests with a fully detailed clay model confirmed the improvement in performance

based on simulation results.
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Fig. 2 Wind tunnel test of 1/4 scale model under moving
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Fig. 7 Global design sensitivity of spoiler and rear end

o o] Zo] 5ol

g s]o] glet. elojule] Pabe o

=]
o] HHMNEE mEeATh 2xdeiel glof bt
o] HA A 22 H ) 5 %, 6.5 % N 7He o] o
25911 Fig. 89] o =2 3H= Fig. 40 =419 BSD

defure] elE Avolmz A AA S

are ek

el thel A& ST o9 o]

Z

A

A 510 015 H2kel7] ) AL wLg HaH O
R EERE DR ED

Table 19113 ¥H 5 2412 59l Qloj7] 349

Aol tiste] BSD 9 9wk 117
:E: a3 Ahrdo] AvS Hlus

‘&l thell TBS &Ll o} 2}

T oox it pg oﬁi )

-
o

A
32
)
)
©
-
Er

e D U R O\

o F

A
AT

2k

e
=
Ao g u#3TBS o] v g34dS &

Transactions of the Korean Society of Automotive Engineers, Vol. 26, No. 2, 2018 267



- Hgy| - Axigl

=L

dils

(a) Extension spoiler

Fig. 10 Velocity distribution and rear wake structure

(b) Rear end
Fig. 8 Optimized design concept of spoiler and rear end

Fig. 11 Velocity and streamline of rear body surface
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Fig. 16 Pressure distribution on the rear body surface and
mean wake flow structure at the y=0 plane
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(a) Base (b) Optimum  (c) Combined optimum
Fig. 18 Mean wake flow structure at the y=0 plane and vortex
tube behind the bus

BASE Optimum

Combined optimum

Fig. 19 Wind tunnel test results of rear body optimum and
combined optimum
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