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On the dust distribution law and control of belt haulage roadway

LIU Wei, ZHI Xueyi, YUAN Mingchang, CHEN Zuyun

(School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China)

Abstract:Through field measurement and analysis of dust concentration in 245 belt haulage roadway, we found
that the dust concentration at transfer point and drop point exceeded the standard. Therefore, the physical
model of underground transportation roadway is established, and the dust movement in belt transportation
roadway is numerically simulated by Fluent software, by determining the law of dust movement in roadway.
The results show that, when the average wind speed is 3 m/s, the dust concentration in roadway is the lowest.
The dust concentration in the roadway is proportional to the belt running speed. According to the results of
numerical simulation, combined with the actual situation of a large metal mine, a set of dust reduction
measures suitable for belt haulage roadway were formulated. After the measures were installed and
implemented, the falling point with the highest dust concentration in the belt haulage roadway was reduced
from 60.5 mg/m® to 9.5 mg/m’, with a remarkable dust reduction effect. Thus, the working environment in the
roadway was greatly improved.
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Fig. 1 Layout of dust concentration measuring points
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Fig. 2 Dust concentration distribution in the belt
transportation lane
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different operating speeds

0 10 20 30 40 50
AT I8 i R 0 5 /m
Bl6 FARRHEESTEETHRRESS

Fig. 6 Dust concentration distribution

under different belt speeds



110 Herktty s 14

2020 & 12 H

2) TE PR FE A 2 8500 AN S R A A8 AT
BEh 2 mis (PSR XA [R] #E EXGHE S B0 R AT
T E] 1.5 m PRI R R U R A AR VR R A A iR AT
L, g5 R s 7 K& 8 Fros , I 7 & 8 Rl LUFE
e, AR XU S8 R Ry A Wk BE B R R R B D
Th 2 e KA JR 818 T BRI AR AR A 2R VR B
PR B T AR R P 40 m 5 BEAT PR AR A TR
AW R A OB B 2, ok T 0, 2 RGR A 3 mfs B
By 2R Ve B IR B — AN EME, BEARRARFTE 15 mg/m® LU
A, TS i 16 A T8 KGR P TR E 3 m/s LR REL,

,a—l S %008

ima v=0.5 m/s v=1 m/s
= sos e ———
pou v=2 m/s
L p—— p—

I t v=3 m/s v=4 m/s ,_f

7 AEREEETHLRRESHRE
Fig. 7 Cloud diagram of dust concentration
distribution under different wind speed conditions
50

401

R (mg-m)
s 3

0 10 20 30 10 50
AT IE Y AR A 1 /m
B8 ARNEZGTHERESH
Fig. 8 Dust concentration distribution
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Table 2 Specifications of spray nozzles
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Fig. 9 Schematic diagram of air—-water spray
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installation on the tape surface
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Fig. 10 Schematic diagram of dust reduction

scheme at reprinting point
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Fig. 11 Schematic diagram of dust drop at the mine exit
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Fig. 12 Schematic diagram of the installation

position of the tape cleaning module
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Fig. 14 Comparison of total dust concentration
before and after dust fall
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