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Gao Xiang' Cen Kefa'
Abstract The effect of a insoluble solid inclusion on optical property of a haze droplet is investigated. The
efficiencies such as scattering, absorption, and extinction of a haze droplet with five nuclei including cellulose,

quartz, polystyrene, hematite, and soot are calculated by using a core—shell model, respectively. Besides the

haze size, the parameters including size of non—absorbent nucleus, weak— absorbent one, strong— absorbent

core are discussed. The results showed that scattering of a PM.; haze droplet with a non—-absorbent nucleus is

=

stronger than that with an absorbent one. The scattering of a PM,; haze droplet is nonlinearly dependent on its
humidity environment.
=1

size parameter y, the nucleus size x, and the complex refractive index m,. Absorption of the droplet is

determined by its relative diameter B and m,. The above results may give guidance for further study on

accurate assessment of haze visibility and laser diagnostics of multiphase flow complex medium in high
OCIS codes 120.5820; 260.2710
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Fig.1 Model of heterogeneous haze droplet with solid inclusion
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Table 1 Refractive index of core

Core component Refractive index (A =0.532 pm) Reference
Cellulose 1.47-0i [18]
Quartz 1.56-0i [19]
Polystyrene 1.6-0i [18]
Hematite 3.1-0.091 1]
Soot 1.83-0.71i [20]
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Fig.3 Calculated results of scattering efficiency factor (... with five kinds of haze drop size parameter
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Table 2 R, in different B sections

Kernel relative size S

y

0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1 0~1
2.95 1.027 1.184 0.898 1.303 1.764 1.235
4.43 1.010 0.939 1.114 1.173 1.466 1.140
5.90 0.992 1.021 1.025 1.143 1.301 1.097
8.85 1.015 1.038 1.038 1.061 1.155 1.061
11.80 1.004 1.040 1.056 1.049 1.098 1.049
14.76 1.000 1.013 1.043 1.047 1.078 1.036
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Table 3 Mean relative deviation &, and standard deviation o, of Q..

Parametor Hematite core droplet Soot core droplet
B =0 B >03 B >0 B >02
& -0.378 -0.179 0.027 0.192
& -0.247 -0.065 0.034 0.179
&3 -0.158 -0.033 0.063 0.150
B -0.076 -0.003 0.029 0.089
&s -0.037 -0.005 0.005 0.035
o, 0.336 0.148 0.338 0.116
o, 0.331 0.132 0.301 0.060
o, 0.275 0.075 0.187 0.0438
o, 0.226 0.056 0.146 0.034
o5 0.161 0.038 0.094 0.023
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Table 4 B, when Q.. has 1% change

Size parameter Kernel relative size B

% Cellulose Quartz Polystyrene Hematite Soot

2.95 0.199 0.169 0.160 0.097 0.120

4.43 0.317 0.285 0.275 0.183 0.157

5.90 0.235 0.195 0.181 0.095 0.115

8.85 0.189 0.195 0.210 0.101 0.101
11.80 0.129 0.111 0.105 0.118 0.117
14.76 0.193 0.155 0.141 0.056 0.079
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