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Analysis of dust migration characteristics and optimization of prevention and

control technology in excavation face
LIU Ziwen'*”

(1. China Coal Technology & Engineering Group Shenyang Research Institute, Fushun 113122,
China;2. State Key Laboratory of Coal Mine Disaster Prevention and Control, Fushun 113122,
China;3. Key Laboratory of National Mine Safety Supervision Bureau of Coal Mine Fire and
Gas Prevention and Control, Fushun 113122, China)

Abstract: In order to solve the problem of dust pollution in fully mechanized excavation face, theoretical
analysis, numerical simulation and on-site monitoring methods were used to explore the characteristics of dust
stress, diffusion mechanism and its coupling with airflow field, and an efficient dust control scheme was sought
through the optimization experiment of air volume ratio parameters. The results show that the dust control effect
is the best when the ratio of radial and axial air distribution of the positive pressure air supply duct is optimized to
8: 2. The average dust mass concentration at the head is reduced from 377.2 mg/m? to 30.2 mg/m?, the overall
dust concentration of the roadway is greatly reduced, and the purification efficiency of the dust removal fan is
increased to 74.6%. The field application of this scheme can effectively inhibit the dust diffusion, and the dust
concentration at the driver of the roadheader decreases by more than 91%. The research conclusions provide a

reference for efficient dust prevention and control.
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Fig.l1 motion state of dust particles in turbulent airflow
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Fig.9 schematic of the high-efficiency dust collection system for the comprehensive excavation working face
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