dgt7)Ale 3] =53 BY, A318 A2E, pp. 181~187, 2007 181

(=

gl

9 FAE 250 Pvziy A

7[3!3 (=R}

=
(20063 99 21 A<, 200613 1Y 3028 AAEE)

0!

Development of the Scanning PIV Method with Single Optical Axis
Hyoung-Bum Kim
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Abstract

Conventional PIV method uses two optical axis configuration during the image grabbing process.
That is, the illumination plane and the recording plane must be parallel. This configuration is very
natural to grab the whole field without the image distortion. In the real problem, it is often to meet
the situation when this configuration is hard to be fulfilled. In the present study, the new PIV method
which uses only single optical axis to grab the particle images is developed. This new PIV method
becomes possible by utilizing the scanning method similar to the echo PIV technique. One particle
image of the scanning PIV consists of scanned several line images and by repeating this scanning
process, two particle images were grabbed and processed to produce the velocity vectors. An
optimization study was performed to find parameters which minimize the measurement errors. The
effects of particle diameter, beam overlap ratio and particle number density were investigated.
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Fig. 3 Timing diagram of conventional PIV
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Table 1 The feasibility test of parameter study (O: success, A: mediocre, x: failure)

Particle number
400 600 800 1000

Beam overlap
ratio (%)

Particle 0.25 O O X (@] O X O O x O O %
diameter 0.375 O A x O X x A x x
(xw) 0.5 A A x A x X A x X A x X

87.5 75 50 87.5 75 50 87.5 75 50 87.5 75 50
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Fig. 7 The error ratio comparison by varying the
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