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Dynamics of wall-adjacent aerosol particles in a dilute system and wall effect

YANG Yifei, JIANG Zeyi,» ZHANG Xinxin, ZHANG Xinru, LIU Cuicui

School of Mechanical Engineering. University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT  The trajectory function of a single aerosol particle in a dilute gas system close to a wall was theoretically studied with
consideration of different forces such as gravity-buoyancy, particle-wall interaction and Brownian force- The results indicate that there
is a wall effect layer in which the particle shows a different dynamic characteristic from that in unlimited space- The wall effect layer

is about 90 radii of the particle. which is much higher than the effective range of particle-wall interaction: about 1 radius- Finally. as-

sociated discussion was made to understand the effects of surface characteristic and particle size on the wall effect layer-
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Fig-1 Flow chart for numerical simulation
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Fig-2 Schematic drawing of the simulation cell
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Fig-3  Wall effect layer (¢=0.1m, A4,=1.217X 102 J): (a) particle concentration when ¢=1ms; (b) fitting curves obtained from (a)
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Fig-4 Wall effect layer at different Hamaker constants (@=0.1/'m). (a) particle concentration at different Hamaker constants: (b) fitting curves
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Fig-5 Wall effect layer at different particle radii (A, =1.217X 107 J) : (a) particle concentration at different particle radii; (b) fitting curves
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