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Numerical Simulation of Dust Mass Concentration Distribution in

Screening Workshop of Asbestos Concentrator
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Abstract: In order to master the regularities of dust movement with time and space in the screening
workshop of asbestos concentrator and obtain the optimized parameters of dust removal by ventilation,
screening workshop of No. 1 concentrator in Mangya Asbestos Mine was considered as the research back-
ground. Based on the theory of gas-solid two-phase flow, the discrete phase model (DPM) of computational
fluid mechanics was used to simulate the dust concentration in screening workshop. By comparing with
field measurement of dust concentration distribution,simulation results are essentially coincident with the
measured data. The results indicate that the dust concentration near the screening equipment is higher,and
the value decreases as the distance from the screening equipment increases. The dust concentration is lower
under trap wall condition than the reflect,and the dust trapping effect is better. The dust settling effect is
better when the inlet wind speed is about 0.6 m/s. When the exhaust dust cover is installed and the wind

speed of main exhaust pipes is maintained at 14 m/s, the average dust-removal efficiency can reach 90%,
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and the asbestos fiber concentration can be controlled below 2.52 {/mlL.

Key words: asbestos screening workshop; dust concentration; migration regularity; discrete phase;

numerical simulation
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Fig.1 The geometrical model of screening workshop
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Fig. 2 The meshing of screening workshop
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Tab.1 The calculation model parameters
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Dec 23,2016
ANSYS Fluent 14.5 (34, dp. pbns. ske)
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Fig. 4 The speed cloud in screening workshop
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Fig. 5 The particle trajectory of dust particles
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Fig. 6 The dust concentration distribution
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Fig. 7 The dust concentration cloud in

screening workshop
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Fig. 8 The dust concentration cloud under

reflect wall condition
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Fig. 9 The dust concentration cloud at

different inlet wind speeds
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Fig. 10 The dust removal effect at different

extraction wind speeds
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Tab.2 The concentration of asbestos fiber in screening workshop
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Wtk 1 2 4 5 6 7 8 9 10
SEASE N O gEWE/(fe mL1)  23.21 20.83  14.16 1244 17.60  19.82  6.22 9.86 4.11 3.26
LB AR/ e mL) 2,52 2.34 1.55 1.42 1.86 2.10 0.96 1.11 0.64 0.58
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Fig.12 The pictures of asbestos fibers on

the sampling membrane under microscope
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Fig.13 The measured and simulated data of dust

concentration before and after installation of collector
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Fig. 14 The workshop photos before and after the

() ZAEHT

installation of the exhaust dust collector
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