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Abstract

Aiming at the problem of dust pollution in a fully mechanized mining face, this paper analyzes the
dispersion mechanism of dust of each particle size in a fully mechanized mining face under the ac-
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tion of local negative pressure. Through the establishment of a two-way coupling model of airflow
and dust, the movement law of the airflow field in a fully mechanized mining face and the mecha-
nism of dust dispersion under different particle sizes are analyzed, and the dust concentration
along the sidewalk and coal wall is compared and analyzed. The results show that the wind speed
on one side of the coal wall is obviously lower than that on the other side of the sidewalk through
the dust barrier and suction outlet, and a large amount of dust is drawn out by the suction port
under the action of local negative pressure, and the dust dispersion is limited. The dust concentra-
tion in some areas of the sidewalk is only 15.0 mg/m3, and the dust concentration of each particle
size on the sidewalk side is lower than that on the sidewalk side. With the increase of the disper-
sion distance, part of the dust-carrying airflow invades the sidewalk, and the dust concentration
on the sidewalk side increases gradually, but the concentration of large particle size dust de-
creases with the increase of roadway distance.
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Figure 1. Geometric model
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Table 1. Boundary conditions
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KR it SH
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A 1 (m3/min) 600
W AT 2 (m¥/min) 620
SRS
bR 30 A Velocity-inlet
R i 2R Pressure-outlet
KR Dust Source
BRI Scheme SIMPLEC
BETT DPM Escape
RS i Rosin-Rammler
T AR ROk S (kgls) 0.003
Ty AR G Surface
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Figure 2. Airflow distribution map of fully mechanized mining face
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Figure 3. Dust concentration distribution of different particle sizes
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Figure 4. Dispersion diagram of dust particles
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Figure 5. Comparison of dust concentration with different particle sizes
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