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Abstract

In view of the serious dust pollution problem in the cutting area of coal mining face, a new method
of “Barrier closure” dust control is proposed. The CFD-DPM method was used to establish a coupled
wind-dust transport model, and the wind-dust transport mechanism was compared between the
original and the new method. The results show that in the original state, due to the lateral deviation
of the dust carrying airflow generated by coal cutting, a large amount of dust flows into the side-
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walk, and the dust concentration in the personnel operation area can reach over 300 mg/m3. After
adopting the method of “Barrier closure”, about 80% of the fresh airflow in the upwind side of the
roadway from the coal miner to the rear roller 3 m in advance of the lateral offset, resulting in the
difference in the pressure energy of the airflow between the space of the coal wall and the space of
the walkway, which slows down the dust-carrying airflow offset. The porous baffle placed at the
back side of the coal mining machine blocks dust from entering the operation area, ensuring that
the clean space at the footpath is up to 30 m long, and the average dust concentration is reduced
from 300 mg/m3 to less than 50 mg/m3, with the dust control efficiency exceeding more than 83.3%.
This study provides a new strategy for cleaner coal production in the integrated mining face.
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Figure 1. Geometric model
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Table 1. Setting table

#1RER
B it S8
it k-epsilon Realizable
HEA I (mfs) 0.95 m/s
ZAA A Porous-jump
ZAN T A Interior
AFAT I
UNEPuR =it Velocity-inlet
R Pressure-outlet
PRLYINAE] Dust Source
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Figure 2. Cross-sectional wind flow distribution diagram near the coal shearer
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Figure 3. Cross-sectional concentration distribution diagram near the coal shearer
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Figure 4. Dust diffusion diagram
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Figure 5. Particle size distribution chart
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