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A Study on the Improvement of PIV Performance
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Abstract

The present study is aimed to improve the PIV performance by suggesting a two - frame par-
ticle identification technique and by introducing estimation method of wall pressure distribu-
tion from the velocity data. Adopted image processing system consists of one commercial image
board slit into a personal computér, 2 - D sheet light generator, flow picture recording appara-
tus and related particle identification software. A revised particle tracking method essential to
PIV performance is obtained by particle centroid correlation pairing(CCP) and its effectiveness
is ascertained by comparison with multi - frame identification. As another contribution to PIV
performance, wall pressure estimation by solving Poisson equation for pressure is newly sug-
gested. Preliminary examinations are carried out for correct boundary conditions. Graphical
representations reveal that newly suggested method is capable of reasonable estimation of wall

pressure distribution.
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Fig. 2 Flow Chart of PIV Processing
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Table 1. Particle Identification by Threshold Level

(Re=5x10%
Threshold level 50 | 70 | 90
Identlﬁed partlcle number 365 | 304 | 268
Auto removed particle number 35 302 2;674

Manually removed particle number | 340 | 286 | 253
Elapsed time(sec) (80486 - 50MHz) | 3.3 | 2.4 | 2.2

®: threshold 90 n

O : threshold 50
Unit :

03 L
Pixel

Fig. 5 Variation of Centroids due to Threshold
Level
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Table 2. Comparison of Identification Method
(a) 2 - Frame method

Reynolds number 1x10° 3x10° 5x10°

Used buffer 0-1|/2-3{0-1|2-3|0-1/2 -3

Identified
particle number

129 | 128 | 223 | 231 | 304 | 349

Auto - removed

] x | 127 | 223 | 218 | 302 | 320
particle number

Manually removed

1 1 2 28
particle number x 23 | 216 207 | 286 0

Elapsed time(sec)

(80486 — 50MHz) 06|06 |14 32 | 24104
(b) 4 - Frame method

Reynolds number 1x10° 3x10° 5x10°
Used buffer 0-3|2-5/0-3|/2-5/0 3/2-5

Identified

. 118 | 122 | 181 | 181 | 226 | 238
particle number

Auto - removed

R X 122 | 181 | 175 | 225 | 216
particle number

Manually removed | 40| 1g0 | 175 | 204 | 205
particle number

Elapsed time (sec)
(80486 - 50MHz)

0303 |12| 12 25|72

Aol B2 23t¢] A|Egto] ER ] o] o] A
FaEYAS] SAdE HAE F7F A 2
TETo T B AT FUonR

FEFANA HAE F U Baxz
Q_i}(averagmg error)®] FA = A3t 28y
ZY P AHCl F8] A&, AE EY,
golz =257 3 A $Re=1X1000 & F L8
Aztel TAFF7E ZHEA o} AEdlA
o glol Al HrakAl o] ol 2R 7L A shet. whet
M ZY dzhel AIZEZHA o] gobAl Ak o] F
A7 fEH AA] ZA UF A2 A Fole ’LEﬂ
&l 7}94 A A & g Folof .

Zedn 4z P FLUAFHLYA
/3_4‘? A A2 Holszs F Re=5x10¢ of
o] FrEYASFE vlas] B, 2249 B¢
b EYAS Aol A o 37% ol deolu Bt
Re=3x10%¢) A= <k 4% A= 2 A2l o7}

e, o B $e #AE YAF S FELA
o) g5 50| 7zt 96% 2 97%c|th. ol 2 Zo] ¥

Particle Vectors for 2—frame

§ - /:4’:'".3 W\
i | /’f//// L

///'

/
W7

//f

t [

\ S
\\\

\\\

—

7/
s
[}
\it
N

Dy

Fig. 6 Velocity Vectors by Two - Frame Method

Particle Vectors for 4-frame
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Fig. 11 Equi - Baric Lines by Poisson's
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Fig. 15 Pressure Estimation by PIV - Poisson
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