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Table 1

scattering intensity of three type smoke

Calculation values of relative ratio of

B /pm i Bk L
Tso/Ioo 2.055~2.221 1.533~1.779 1.141~1.283
0.632
I120/ T 0.857~0.943 0.716~0.754 0.887~0.921
Teo/Tog 1.541~1.626 1.254~1.356 2.118~2.317
0.537
I120/ 199 0.633~0.719 0.807~0.977 0.854~0.916
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Fig.2 Schematics of lase scattering detection
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Fig.3 Experimental setup of laser

scattering detection
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Fig.7 Relative ratio of scattering intensity of flour
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Table 2 Experimental values of relative

ratio scattering intensity

K /pm A Bk %

Tgo/Iog 2.106 1557 1.204
0.635

1207199 0.941 0.728 0.902

Teo/Iso 1.562 1.294 2.259
0.537

120/ 190 0.676 0.835 0.907
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Study of Scattering Characteristic of Fire
Smoke Based on Mie Theory

Shu Xueming, Fang Jun, Shao Quan, Yuan Hongyong

(State Key Laboratory of Fire Science, University of Science
& Technology of China, Hefei

230026, China)

[Abstract] The scattering characteristic of fire smoke is a major aspect in fire smoke detection foundamental

research. Based on Mie scattering theory, the paper presented some research on comparison between different

algorithms. An improved algorithm was adopted to calculate the scattering intensity and its distribution in all

directions. To verify the theoretical calculation results, a set of experiment was designed to measure the light

intensity in three directions of different fire smoke. From the experiments results, it could be found that the

results of calculation and experiment had a good accord. It can be concluded that the relative ratio of scattering

intensity is an important parameter for certain material, and different kinds of smoke by ‘this ratio.

[Key words] fire smoke; Mie scattering; algorithm; relative ratio of scattering intensity
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