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On the Visualization of Three-Dimensional Vortical Structures
in the Wake behind a Road Vehicle by PIV Measurements
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Abstract

Three-dimensional vortical structures in the wake behind a road vehicle has been visualized with the help of two-
dimensional PIV measurement data. A three-dimensional velocity field has been reconstructed from several sectional
measurement data in the x-y, y-z and z-x planes. Isovorticity surface observed by stacking only the sectional data in
each plane, does not show the vortical structures within the recirculation region but represents only the strong shear
flows. Thus, in the present study, the velocity component normal to the x-y plane is obtained by interpolating those
velocities in the z-x plane. Then, a 4, -definition which captures the local pressure minimum or vortex core, is applied

to visualize the vortices in the recirculation region. The final results represent a successful configuration for the three-

dimensional vortices.
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Fig. 1 Schematic diagram of the PIV
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Flg 2 The longltudmal and streamwnse measurement
planes behind a load vehicle.
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Fig.3. Streamline Patterns and vorticity
distributions in the x-y plane. The
characters “F” and “S” denote the positions
of focus and saddle point, respectively.

25t A2 M2 0120 Fig. 5OiME zx HEHUA
dHE 582 2&2 UEHHJUCTH Fig. 5@ 20l
y/H=0.1 2 HIS® ZXHUAHM=s SHRUHA Zast
28 MEFH ol MHSX =LA S 4 2
ol 3N ELECH 0O 2 A0l 2dH SAFUA
= 935800 UEHUHH, 1 9582 AR0l He
CEEHMmode)2 x-y BUHOAM HHE AHH0U of
GECh EEA HIZ FEU HF D= Fig. 5(b)2

<o =
Fes 5

g e

Al =2

yH = 05 0AE KHE X Ine
SOl GHURIA 9 MOl oKD, SHO AT
2 BAHI GHAES L > UCK

f=1
oz 2



0.75 -0.75

(b)x/L=05

Fig.4. Streamline Patterns and vorticity
distributions in the y-z plane.
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(b) y/H=0.5

Fig.5. Streamline Pattems and vorticity
distributions in the z-x plane. The characters
“F* and “N” denote the positions of focus and
node, respectively.
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Fig.7. Iso-surface of the absolute vorticity ( [@l) and

A, obtained from the whole three dimensional
reconstruction.
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