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Abstract

Aiming at the problem of dust pollution in the cutting area of fully mechanized mining face, a new
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local negative pressure dust control method was proposed. The dual coupling model of air flow
and dust was established, and the air flow migration rule and dust diffusion pollution mechanism
of the traditional ventilation method and the new local negative pressure dust control method
were compared. The results show that after the implementation of the new local negative pressure
dust control method, a large number of fresh air flow enters the sidewalk in advance on the up-
wind side of the shearer drum through the dust insulation plate and suction tuyere, and generates
negative pressure near the shearer on the side of the coal wall. The wind speed in some areas on
the side of the coal wall is lower than 0.5 m/s, and the dust diffusion is limited. The dust concen-
tration in some areas of the sidewalk was lower than 25.0 mg/m3. Most of the dust is confined to
one side of the coal wall, and the average dust concentration of the sidewalk is significantly lower
than that of the traditional ventilation mode. The article provides new strategies for clean produc-
tion of coal in fully mechanized mining faces.
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Mk ) E BRI R, MO B REIRET A R 5 &[], AR AR R M REIORIE . —[2], M
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Figure 1. Geometric model
B 1 JUREY

3.2. MREHEFAR FHRE
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Table 1. Boundary conditions
=1 OIBREH

2 R ZH
T k-epsilon Realizable
FrER R (m/s) 1.1
FEGER AR HE X (m/s) 1.2
BRI AT 1 (m3min) 600
5t BRI 2 (m3/min) 620
HER i A Velocity-inlet
XU i SRR Pressure-outlet
RIEHLIR fA] Dust Source
BTk Scheme SIMPLEC
BET DPM Escape
L Coa Rosin-Rammler
2 kL S E (kgls) 0.003
Ky AR SR Surface
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Figure 2. Wind flow distribution diagram of part of the cross section near the coal mining machine
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Figure 3. Dust concentration distribution diagram of a section near the coal mining machine
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Figure 4. Dust particle diffusion diagram
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Figure 5. Dust concentration comparison along the route
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