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Choice of scattering particles during measuring turbulent

flow field with particle dynamic analyzer

Qiu Jianrong, Ma Yuyi

(National Coal Combustion Laboratory, HUST)

Abstract: The technology of laser Doppler velocity measurement in fluid depends
on the presence of suitable particles. How to choose the scattering particles during mea-
suring turbulent flow field with particle dynamic analyzer (PDA) is discussed in this pa-
per. The results show: (1) The choice of scattering particle is the main factor of influe-
ncing the velocity measurement; (2) In the study’of turbulent flow field by PDA, the
requirements of scattering particle choice are mainly small size, low particle density,
high particle refractive index and suitable concentration.
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Fig.1 Normal velocity dis-
tribution at a cross section
behind bluff-body

0 — measurement value with
hot-sphere anemometer A
— measurement value with
PDA (scattering particles are
plastics powder) X — mea-
surement value with PDA
( scattering particles are tal-
cum powder)
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Table 1 Critical diameter of scattering particles ( >20.85)

partcles taleum powder  plastics powder  glycerme  TiO, ALO;
erl P, 2100 1200 900 3500 2900
limiting 1(kHz) 5.1 6.3 8.5 1.0 4.5
diameter (pm)  10(kHz) 1.8 2.1 3.0 1.1 1.4
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Table 2 Relation between scattering particles diameter and relative velocity

pulsating frequency w{kHz) 1 1 1 . 3 .
) 30 B, B
iameter d,(pm) 1 3 5
/ J
relative velocity 77(%) 98.9 93.0 87.5 JMKE‘E&E&@HO %%EF'E
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Table 3 Measure value in different turbulent fluctuation frequency!®!

turbulent fluctuation frequency w(kHz) 4.99 20.84 32.15 51.46
particle diameter d,(pum) 1.011 1.011 1.011 1.011
7 measurement value( % ) 100.0 92.0 79.0 60.0
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Table 4 Index of refraction of some scattering particles

particles talcum powder  plastics powder glycerme organic glass AL O,

index of refraction 1.57 1.59 1.47 1.47 1.61
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Fig.2 Normal Doppler signal Fig.3 Abnormal Doppler signal
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