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Atmospheric suspension settling characteristics of
biological extinction material

Chen Xi, Hu Yihua, Gu Youlin, Zhao Xinying, Huang Baokun,Yang Biao

(1. State Key Laboratory of Pulsed Power Laser(National University of Defense Technology), Hefei 230037, China;
2. Anhui Province Key Laboratory of Electronic Restriction, Hefei 230037, China)

Abstract: The biological material has the characteristics of low production cost, wide particle size
distribution and no pollution, it can be used as a new type of extinction material. In order to study the
atmospheric suspension settling characteristics of biological extinction material FANS 233D, the settling
velocity according to the Stokes law and the weighted average algorithm of particle number was
calculated. A cluster—cluster aggregation model was used to simulate the fractal structure of the biological
aggregated particles while Newton’s second law was used to calculate the settling velocity of aggregated
particles with different fractal structures. The results indicate that the average settling velocity of the
aggregated particles with different original particles increases with the increase of the number of original
particles , the settling velocity of aggregated particles with the same number of original particles is related
to the porosity and fractal dimension. The study on the atmospheric suspension characteristics of
biological extinction material provides a theoretical basis for its practical application.
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Tab.1 Average settling velocity of two dispersed

particle swarms

Material p/g-cm™ vim-s™
A 1.5 0.047
B 1.5 0.005
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Fig.1 Schematic of biological aggregated particles(M=20)
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Fig.2 Change of settling velocity with the number of

equivalent circles of the projected area
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Fig.3 Change of settling velocity with numbers of

original particles
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Fig.4 Change of average settling velocity with numbers of

original particles
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Fig.5 Change of porosity with original particles
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Fig.7 Schematic of biological aggregated particles(M=50)
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Tab.2 Average number of equivalent circles

of projected area in different porosity

intervals
P N P N
0.5-0.55 16 0.75-0.8 22.5
0.55-0.6 16 0.8-0.85 23.9
0.6-0.65 16 0.85-0.9 26.9
0.65-0.7 18.2 0.9-0.95 29.2
0.7-0.75 21.3 0.95-1.0 31.2
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Tab.3 Average number of equivalent circles

of projected area in different fractal

dimension intervals

D, N Dy N
1.7-1.8 31.5 2.2-2.3 24.3
1.8-1.9 30.2 2.3-2.4 21.2
1.9-2.0 29.2 2.4-2.5 20.8
2.0-2.1 26.7 2.5-2.6 18.2
2.1-2.2 25.7 2.6-2.7 16
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Fig.8 Change of the number of equivalent circles of projected

area with porosity
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