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Simultaneous Measurements of Velocity Fields at Two Vertically Crossing
Planes by PIV Systems Using Polarization Technique

S. H. Kwon, S. Y. Yoon, and K. C. Kim

Abstract. A new PIV technique was developed for decreasing optical error which was created during
simultaneous measurements of velocity fields at a wall-normal plane and wall-parallel plane by a plane
PIV and a Stereo-PIV systems. For experimental study, two different Reynolds number based on momen-
tum thickness, Reg=514 and 934 were generated in a blowing type wind tunnel under the condition of
zero pressure gradient. The two Nd:Yag laser systems and three CCD cameras “were synchronized to
obtain instantaneous velocity fields at the same time. To avoid optical noise at the crossing line by the
two laser light sheets, a new optical arrangement using polarization was applied. The obtained velocity
fields show the existence of hairpin packet structure vividly and the idealized hairpin vortex signature is

confirmed by experiment.
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Table 1. Flow Parameter

CASE Reg = 514 Reg = 934
U 1.48 m/s 2.87m/s
I+ 0.0755 m/s 0.1361 m/s
8 59 mm 58mm
g 5.42 mm 5.08 mm
H 1.242 1.226
Res 5597 10671
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(a)Instantaneous image at vertical plane
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(b)Instantaneous velocity vector field

Fig, 5. Polarized light sheets.
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Fig. 8. Ensemble averaged velocity field with crossing
light sheets.

Fig. 9. Ensemble averaged velocity field with a single
light sheet.
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(b) 3D Instantaneous velocity vector field

Fig. 13. 3D Instantaneous velocity vector field at y* =
48.4.
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