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PIV Measurements of Three-Dimensional Wake Around a Road Vehicle

Jinseok Kim, Sungcho Kim, Jaeyong Sung, Jeongsoo Kim and Jongwook Choi

Abstract

The PIV measurements are performed to get the quantitative flow visualization around a road vehicle. The
model scaled with 1/48 is located in the middle test section of the closed-loop water tunnel and the measuring
system consists of CCD camera, diode laser, synchronizer, and computer. The experimental data are obtained
at two Reynolds numbers of 50,000 and 100,000 based on the model length. The quasi-three-dimensional iso-
vorticity surfaces, based on two-dimensional velocity field data, are generated. There is little difference
between the results in part of the recirculation region and the vorticity contour according to the Reynolds
number. Also a little bit complicated three dimensional flows are predicted behind the road vehicle.
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Fig. 1 Schematic diagram of the PIV system
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Fig. 2 Six fields to be measured

Fig. 2 OlA 20l= B2 20|
S0I(H), Z(W) wars 22

2l A U2 (rear spoiler)
g9 x-y BoH(63mm x 49

=2
=
m

m)

HoREH z/W=0.11 & OISAIF 6 JHS HEE
2 2=C0h 2 AE0AME dol=X #(Reynolds
no.)Jb 22t 50,000, 100,000 & Mo KESEE
ZHMEHCH Ol dolsX L0 AIRHE E420|
= AESX 28 20|12 St

3. 21t &€ HE

ASA £& F22 62 Fig. 3 0|2 A=H
2 Fig. 4 AZCH, dOoI== £Ib 212 50,000
2 et 100,000 & Mol ZWE LIEFH 2401,
F2AOBAASY RSE2 488 &9 =2A8sH
Z8t0] 78 HIOIEOICE Fig. 3 9 |AE2
SAUEGO z2/W=0 HIAE 2 722 M
A A(recirculation region)0f &&= 21
AL, O colsx =0 OE &Y
O AW, Y 2HUHA 2 729
(single vortex)Jt @A E A8 o
b. 20l 3 X Bfel(separation) S0l
te Z&(focus)t oH&E(saddle point)
ULH, 0Ol JI20 &S YHolsX
1210 z/W=0.11 2} z/W=0.22 AOIOIl A
, Hatol S22l & (bifurcation line)dt &
gt & (limiting streamline) 0l &4
AL MEIEO2 7z/W=0.22 HEZ9
HAWMANE NSA FHoAN S5 A0 LaMsD,
AH g Hground effects) S22 A
(backward—facing step)UlAQ 22 2 X ARE

fon

0%

fir 12
0 % 1o

—

2t

Ju

O

30

Lt

4> 00 2= 4> 12 10 12y HT 1O 1
i
>

>

=
1]
2

oo > >
mo rer ¥ =2

F=R=13
&

AL @ olXEe NsSX ]I S
S&s 3 A Y= 20icts RO0ICH AOA

Hg st oY FEE z/W =0.33 Ol&0 &8 o
Ol&t EXNoHX AN =L
& (vorticity)= RE9 IHALS

— TT o . o=

O, Oty 2AHOEANS HEXQ 6D ZH

LIEtLHE A

Ol

S0 = 2Tt EXGIY D22 |8 &
Ol ATt SH0lL I ol ¥ =M &0l 2
=5 F4L0 s 8 300 & > A28 o

T NHZMEsE =&l(circulation)tT &EICH
Fig. 4= RS7X2 BHaE BIIfld 2X3sE
o ERE @ AXY dolsx 0 WetM
LIEHH XOILH 22 |AXAHds dioisX =0
& =s2L2 Bals X EALCH BFALA
SELZ HELE 29 A== A AZYY 2

O 85510 AN d2Zez 248 1 Y
ot EVHEN =3F2Z2= ISk FRECE
Olsottot AZEHE W22 oIl JuNo=z
2liai0 2 A2 2l A2 Hofl @4&

Ct. Fig. 5 2 Fig. 6 2 S2E(iso-vorticity) 2t&

2= 2 3 ARIOD WIS AN, A
2101 AEYAR| 2HOIN 2O AT BEsHs
g 2+ Ak



(a) Re=50,000 (b) Re=100,000
Fig.3 Streamlines

Fig. 5 Iso-vorticity surfaces at Re=50,000

(a) Re= 50 000 (b) Re=100, 000

Fig. 4 Vorticity contour

Fig. 6

Iso-vorticity surfaces at Re=100,000
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