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H; : Step height (=10cm)
%, y : Streamwise and vertical directions
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BEETHAE L TEREINS. §RONy — B
FITUZXLANS BHESHREDIZ, BEEY 1 XA
INETEBE, ZOYAM XBHMA DMK CHE/NY —
VEBNTERLILD, T, KETEDERLER
FHOEIRE CBHEIEZTI 2L dk®), <0
SHERRIRE L 25 b, BERICL BEARY MV
EDORREESHEAT . 0T, WREBDHNFED

: Measurement point

: Interrogation region

: Search region
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LDA - 10 cm/s
PIV — 10cm/s
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ERMBBE IV LD, BRBLFELET D INE
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BEE 3 A = A D R R R ) e i D I N e ) 2
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Summary

Particle Image Velocimetry (PIV) is a method for measuring velocity distribution of fluctu-
ating water flow or air flow through the digital image processing of multi-couples of images
obtained by flow visualization. Using the PIV, velocities at many points in a series of digital
images could be easily measured without inserting a measuring probe into flow, which results
in a drastic reduction in measuring hours. The PIV also has a secondary advantage in that
an experimenter can visually confirm flow patterns in measuring velocity distribution. De-
spite these advantages, it is not easy to obtain the velocity measurements with high precision
because of the difficulty in determining the measurement parameters in the PIV system.

In this paper, two measurement parameters used in the density correlation method and the
gray level difference accumulation method of the PIV system, an interrogation region and a
search region, were experimentally investigated by comparing the velocity distributions meas-
ured by a Laser Doppler Anemometer (LDA) and the PIV. An open channel backward-facing
step flow was used for the investigation because this flow has a great variety of velocity dis-
tributions in a relatively short experimental section.

The interrogation region is a square frame of pixels, and a two-dimensional distribution
pattern of gray level in this region is compared with that in its neighbors in the density cor-
relation method. The search region is a square frame of pixels in which the similar pattern
to that in the interrogation region is searched in the density correlation method. The results
indicated that the interrogation region should have an adequate size of pixels in which a defi-
nite distribution pattern of gray level was secured. The search region should be determined
by considering the maximum velocity, the frame rate of CCD and the spatial resolution of im-
ages.



