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Research on evaluation of air-solid two-phase particle distribution
and mean concentration by laser scattering

Sheng Deren
Department of Energy Zhejiang University Hangzhou 310027

Abstract Based on Mie scattering theory the basic principle and test method to evaluate air-solid
two-phase particle distribution and mean concentration is presented. A series of experiments have been
made to prove the theory with the powder of aluminum oxide in an air-particle free jet.
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Fig.2 Scheme of standard particle generator
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Table 1 ~ Scattered signal peak ranged D p = k7" Dy 4
by standard particle k
peek particle diameter
peek
range 70pm  63pum  59pm 999,
1 37~45 132 144 230
2 45 ~55 142 273 200
3 55~67 109 218 148 1 30kHz 40kHz  50kHz
4 67~81 177 212 92 0.321mL/min 99%
5 81~98 168 79 98
6 98~ 118 137 63 71 N,
7 118 ~143 55 9 29 N, = Ct/ u- St. At 5
8 143 ~174 37 2 0 Ct Table 2 Transit area matrix
9 174~210 19 0 0 ” AS x 107w’
at $=0.21
10 210~255 46 0 0
AS, 4.74 AS¢  4.92
At
S AS, 5.09 AS, 1.97
t
AS;  3.91 ASg 1.32
C 2
AS,  6.36 ASy 0.82
AS 2 B=0.21 §,=3.67mm x

ASs  6.03 AS, 1.65
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Table 3 Particle size distribution and concentration at x/D =5 y=0

particle diameter

particle number

particle concentration

pm 10%/m? cm®/m?
10.0~23.1 1.3322
23.1~27.3 1.0083
27.3~32.3 0.7037
32.3~38.2 0.5047
38.2~45.2 0.0961 91.5
45.2~53.8 0.0934 *
53.8~63.3 0.0067
63.3~74.9 0.0003 4
74.9 ~88.7 0.0577
88.7~105.0 0.0577
2
3
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Fig.3  Air-solid two-phase experiment unit
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