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Development of Stereocopic-PIV and its Application to the
Measurement of the Near Wake of a Circular Cylinder
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Abstract

A new stereoscopic PIV is developed using two CCD cameras, stereoscopic photogrammetry,
and a 3D-PTV principle. The wake of a circular cylinder is measured by the developed
stereoscopic PIV technique. The B mode vortical structure of the wake over the Reynolds
number 300 is clearly seen by the developed technique. The arrangement of the two cameras
is based on angular position. The calibration of cameras and the pair-matching of the
three~dimensional velocity vectors are based on 3D-PTV technique.
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2. Stereoscopic PIV
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Fig. 1 Calibrator

Table 1 Measurement errors in calibration

7 plane Average error Standard deviation
(mm) X Y VA X Y z
-9 0.02 003 028 003 004 030
-6 002 002 021 0.03 0.03 023
-3 002 002 020 .0.03 003 022
0 0.02 003 018 0.03 003 024
3 002 005 014 003 0.05 015
© 002 005 039 003 006 040
9 0.03 009 0.14 004 010 0.8
Total | 409 004 022 003 005 0.26

Average
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Fig. 3 Calibrator image before transformation
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(b} camera image 2

(a) camera image 1

Fig. 4 Calibrator image after transformation
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Fig. 6 Instantaneous 3D vector distribution.

Fig. 7 Mean 3D vector distribution.

Fig. 8 B mode structure (Brede et al., 1996)
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Fig. 9 Averaged velocity profile x/D=0 (centerline).
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