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Study of Aerodynamic Interference between Running Cars

Minjun Lee* - Dooguen Cha* - Heejung Bae* - Gihyun Kwan** - Jiwoong Kim** - Moonsang Kim***

ABSTRACT

Reduction of the aerodynamic drag is one of the most hot issues of car industries. Many
researchers have studied in the area of drag reduction methodology using experimental tools or
numerical tools. In general, car shape design is the main focus to reduce the drag in aerodynamic
research area. However, not many people have studied the aerodynamic interference between running
cars to figure out the drag variation. In this research, the aerodynamic interference between two
running cars have been analyzed by using numerical tools, FLUENT 6.2. Several different models of

cars and two different distances between two running cars are considered.

Key Words: Aerodynamic Interference, CFD, Automobile

Jlisdy .M B
B skakel ol & Al 42420 Navier-Stokes W42
O =z} Zo0lo A =
L1 T ake] Ao ‘lT_o d =X FHe zE g A =
% 4 A AET. 2eu A4 E Fol
Lo 3 2ol Be A3 vedd 45 wAE A2 &
p 37 X (density) RS Holw B33 5 FAE sty v
. . A3 Hu|BuAAS Eo]of &)y ! ALA
u 871 A AT (absolute viscosity) ° 12884 S FoloF ab7] wiiel] Abd
A4 Ao B4R Lol weh HAdE A
B T | L ineti ) i

k H5 2EolUA|(turbulent kinetic energy) S1Ql we] =17 o|Ea 2~ wre] glolth
€ O 2ElUAY akE(dissipation rate) 19309t o] AFE 7]Z&o] H]eFHgo g uk
A Ane] A2 £Eb 4H w&sH w
2 AFHE AT 7 e 90 S
DA, FRFFUg FSFFRNATIAT theet B Ropl A AFEE ol 8% S L

ok bLAgQ 0_] 5}%5L1q]a_}ﬂ q]g;‘y% P . o =
T A, awIIURL FEIFL AT Aol sl o] FofA A HAh. wEb Fele
ojaﬂx} E-mail: mskim@kau.ac.kr o231 AFS rwro g WAL HFAAE 3



M 43 25 2010.6 =0l X=sxtF 24| B S A o3 27
AEok A AFHE ol & A A ATt
As 7] Al Abekodnt. o] 2 Al A3 A Table 1. Size of Cars
9o QS B AAHoR K2 uL3 AS ZAo] (mm) | =°| (mm)
S w23 AZgs AF ARES IS F Sonata 4800 1300
Al = A Sedan 4800 1300
252 A QoA F719E Ade] =Y Truck 5000 2000
gol| wt 8 A BASE FgHoly dY T Bus 12000 3300
3 e 3R 54 AFA ATl gl
A A 247 HATH 1]
olel BEAL AFake] Aol dnaH 2.2 Flow field
o} e AFA Aol AHAA FFS nA7]
o] 53] agsiof & FiEEolth. AEA} 2.2.1 Size of Flow field
o] n&HF8 Al npgke] Jgo] wE hHd
P gwel 1 FeAdo] AAsA 8AHH 5ol A7]= Fig. 19149 #o] Inner
aden, F7IAF A 55 SAF dTe v boxo] - ol 2H, HW 2L,, ¥ 5L, ©
goZ Q3 Agoly WX B Fof ok t}. Outer box¢l Far fieldd 72 TestE &3}
AvkelE Agsta /7= st of o] 15H , AW 10L,, F% 40L, 2 AA3
w ATE Y F9 7 AEA Aol B =
o8tz 74 #WAZS CFD(Computational Fluid
Dynamics)& ©o]&3te] Hla FAeux o},
AFz =9 $U A 45 s A l
gate G WA B otk B AT F i e L
A45F Apele] Al el, At Fidel| wel FHAk = L
b A HE F19eA des ARt
B Ao AHEF 8= Fluent 6.2017, ‘“H
AA= Gambit 2.28 o] 83te] AT Gl o b
. Fig. 1 Size of Flow field
2. Model Geometry and Flow Field
2.2.2 Grid
2.1 Geometry of car Gambit 2.2% clgste] Fig.2sh ol W4
AAE Ak, MAd AxE FEAo Y
slo] Aol "o = Ao gyl vk &

HA md= A4ge AEAE Sonataol™,
obal 2 dle Sedan, Truck, Bus 37FA|2 AA 3}
Aok, A= kel A= Sonatad] Hol(L)E
NFEoZ Ly, 2L, 5 27HA= AAs. =

gt Sonata@t = A-E vl CaseZ A3}
t}. Table 1 oA <} o] AA AFEe] AVE

1
e s AFES 2UY dgor, A4 44
o Belge AaAA Fge

A3 Gl e AAA Bl gl strH[2].

Fig. 2 Grid



28 0l

e
A4
>

EENEE

CHIIE . 2ANE - ASA S22 AAE

g EHol e A FAZ U@
Aed ANE 9ske] Fig. 3149 2o mw

o] houndary layer AAE AA3sslct.

Fig. 3 boundary layer

2.2.3 Fluid, Boundary Conditions and

Turbulent model
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3. Results and Discussions
3.1 Velocity Magnitude
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Fig 7. Sedan & Sonata (2L)
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3.2 Static Pressure
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3.3 Vorticity magnitude
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Fig. 16 Vorticity Distributions

3.4 Pressure Coefficient Distributions
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3.5 Drag Reduction

Table 2= ¢ m= Aed Aolul, Fig.
189 el A4 s,

Sonataoll A ¥AElE gEe U= 33 uw ®
o okl thE A7t @

Fa QS Ho FA.
sonata®} &x7Fe] Aw W3l 88 wWslo
T8 Ao Ak gkt g Bl

st 473 2 dFE VA= Ae & 7 UM

ox b

A Wl RE R Bl A Clstel 2 9
g withn 2 5 Yeh3]



31

i)

2010.6

=1

M 43 2

Table 2. Drag

e AW W
o O
ao.i ST W g
N op m%%%ﬂ
o S Ho . —
T Mo o AP
mﬁmm O xR
s ﬂ_OIOW WT
T W = o ¥
mR O
= ‘m_l,._auurb
=) LIJILM Z_.o
0 N oK
% X g8 9
R a@sﬁpﬂ.
T = O )
B A R
—~ 1r1_|_,o._a£
oW N _Aﬂu X g 7 o
dw oo LR
N W T B
T o A TYH g
® O T g
B ooy o dT YT R T
o0 | g N || = ||,
Slo|I ||| 3N |9
Alc|C|loc|lc|lc|oc|o
™
[l
N
= Al R R RS
=
(a9}
5
o5 ® e ® | B
ARIN-B-AE-0-R I
S|&l28 28 ¢
%! = 2
od

4

N

o

P

5 A

2l

3}
=

7

R At 3

x

Drag

of
D5

)

=

ofp

ol
i
_l|_

Fig. 18 Drag Comparisons

TruckL

SedanaL

87|
5

1999, 12¢ A-5x}3st
9]

~ bl
PR
&

1]

il

= T K
. ﬂﬁm
© SE
ST
N JMUB
o
ﬂ N
=) = 3
B o N
Mo ‘mﬁﬂ
N
™N 0
w 1urm
bo oo =
o "
N <
& Al
= X
=B o
,m.LﬂNLX
® W F
>
~ )
ﬂﬂ
o &
=0
[
Nk iy
NS
T
T 5
T
R
N qr Kl
__,AM.H,M.O
= Xa
N
AEZ_
8o
Ar e
o o
e Br
L.z,LI
o

N N
Yo Mo

=t}
=

b
EEX

e} %

(1) 2ztAE 7 Wsgll



