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Optical correction of laser-Doppler-anemometry
of cylindrical tube flow

Li Qien

s (Institute of Chemical Engineering, South China Institute of Technology, Guangzhou)

Abstract: A calculating procedure for optical correclion of LDA measurement of cylindrical
tupe flow is presented. The calculated deviation error is less than 1.86 X107 in the ideal case
of the tube filled with liquids having the same refractive index as the tube wall. This method
can also be used to i)redict the position limit of the measured points.
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%1 n,=1, n,=1.45, n,=1.3%,

A=0, K=10.75°

Hh G} 7 1A v} fia)

dy (mm) h (mm) d, (mm) k (mm) Vo d, (mm) Ve
3 0.0908 —0.7393 —0.9344 —0.7463 0.7519 0.8332 0.7223
6 0.3729 —1.4458 -—0.3863 —1.5053 0.7519 1.8306 0.6949
9 0.8811 —2.0692 —0.9235 —2.2964 0.7519 2.9749 0.6695
12 1.7069 —2.4978 —1.8179 —3.1625 0.7519 4.2519 0.6457
12.7 1.9680 —2.5416 —2.1040 —3.3858 0.7519 4.5676 0.6404

®2 n,=1, n,=1.45, n,=1.00 A=0, K=10.75°

h A = A1 ] Al

d, (mm) h (mm) d, (mm) h (mm) Vo d, (mm) v,
—0.01051 0.000334 0.0521 —0.000453 1 —0.0507 1.0169
—0.04366 0.0040A8 0.2427 —0.00491 1 -0.2074 1.0346
—0.1050 0.03041 0.7398 —0.03046 1 —0.3752 1.0469
—0.2055 : 0.392733 2.5530 —0.27472 0.9999 —0.8787 1.0732
—0.2271 0.88837 3.4862 —0.49599 0.9999 —0.9588 1.0767

%3 n,=1.83, n,=1.45, n,=1.383, A=0, K=10.75°

#h ] =7 1A ) ]

d, (mm) _h (mm) | d, (mm) h (mm) v, d, (mm) v
3 —0.00599 0.000057 0.01409 —0.000033 1 —0.01336 1.0045
6 —0.02689 0.000648 0.06856 —0.000392 1 —0.05402 1.0090
9 —0.07077 0.004948 0.23160 —0.002981 1 —0.12343 1.0137
12 —0.18233 0.08663 1.0759 —0.04833 0.99999 —0.22386 1.0187
12.7 —0.22000 0.24440 1.6745 —0.11267 0.99999 —0.24383 1.0195

x4 n,=1.45 n,=1.45 n,=1.33 A=0, K=10.75°
e Hh Al 7 Il ] G
=

g (Y de (mm) h (mm) d, (mm) h (mm) v, d, (mm) Vs
3 —0.03087 0.27221 0 .07059 0.26992 1.09023 —0.34073 1.11358
6 —0.12940 0.55624 0.31320 0.53385 1.09023 =0.82877 1.13813
9 —0.32116 0.89154 0.89856 0.77079 1.09023 -1.47731 1.16415
11.6 —0.64668 2.0875 8.10982 0.65830 1.09023 —2.18226 1.18813
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%5 n,=n,=n,=145 A=0, K=10.75°

il 1A = I] 1) 1]
d, (nm) h (nm) d, (nm) h (nm) Vs d, (nm) Vo
3 —0.003725 0 0 0 1 —0.002794 1
6 0 0 0.007451 0 1 0.007451 1
9 —0.003725 0 —0.003725 —0.001490 1 0.003725 1
12 —0.003725 0.005798 0.004657 0.000403 1 0.018627 1
12.5 +0.002794 0 0.007451 0.007224 1 0.011176 1
Pz, HEAR, NELTLFH, & 90°, EEREBME A,
Po=11.6mmpf, fREEik 3.11mm, JjY $ = % ®
ro—11.8mm [, fH2EHmME] 4.08 mm, 4 Sha O an aea
1] oadway J.D., Karahan E.; DISA Information,
s o H% 11.9mm, BHERE K A AR 5 3
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