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Influence of Wind Speed on Dust Diffusion and Mass Concentration in Low-concave Open—Pit Mines
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Abstract: In order to reduce the adverse effects of loading dust on the occupational health of workers in low-concave open-pit
mines and formulate effective dust reduction measures, based on the theory of gas-solid two-phase flow, the Euler-Lagrange
model and Fluent numerical simulation software were used to explore the influence of different wind speeds on the diffusion and
mass concentration distribution of loading dust near the side slope of low-concave open-pit mines. The results show that the
flow separation occurs after the airflow passes through the steps, forming a low-speed turbulent zone, a counterclockwise
structural vortex and a clockwise small vortex in the carriage, which makes the flow field structure near the —12 m horizontal
mining working face and the carriage of the open-pit mines very complicated. With the increase of wind speed. the aggregation
time of loading dust in the carriage is shortened, the diffusion rate of loading dust is increased, the distance of diffusion
pollution effect along the X-axis is increased, and the maximum dust mass concentration aggregated in the structural vortex is
significantly reduced. The dust mass concentration in the carriage is higher than 100 mg/m®, and the dust mass concentration
at the height of the respiratory zone decreases along the way, and the decrease of dust mass concentration is reduced. According
to the numerical simulation results and the occupational exposure limit of 8 mg/m?, the area of the dust pollution is determined
to be within 15 m in front of the front of the car. Measures are formulated such as using fog gun trucks, sprinkler trucks and
equipping protective equipment, and good dust removal effect is obtained.
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Fig.5 Spatial distribution of dust particles
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PR AR 38 i DX RN s 1 e i W X, A0 B T
TRCEAE (OE | B0 -1/ S ¢ B Sl wly Y 2 o 1 o Y U
UL R DX A8 2 TS 08 A7 7 A 0 v 3 2 8 1 XAt O
ZRIX . A DRI Y 1 R ARG i 3 DX T X Tl 5 )
YO L R, e O 4 R, A RPN /NS s B 1
TRV 7 DA S R AL A ) 3

(2) WGB3 28047 B 4 RN 7 42 Jo o v 32 o A
A BRFEW . A GE — i I 2 B4 4 T 4R SR AR
— I [R] 5 o P 25 R0 3 b AR A v 3 XU AL A 3 [
SRR 5 3 53 B 0T I B e e A X i AR i A X2
B 2B AR U IX . B XU A
R AL AE A L 0 SR B I ) 4 e, o) 1 ] R
IR IF U X Y #50r BE B R0, 25 K T I N
R4z 2 Jor i v J3E o A0 S Hm B I L R N 4 2 B R
ST 100 mg/m’,

(3) DAUTHT P 2 e FEE AR 1) 47 242 JoT vk AT 4K
RFW WG — TE I 87 2R XUTa) (X Bl 1)) 1
A e BE AL B 47 2 Jo e ik R R A R 3 U A i L HL
W B 2 A B W B AR Y 4 2B B W L. B
IR B8 150 2 28047 2 T 0 A e 18 7 HEC ) R B R
PH AN X RS e 5 e i BE R 1S I 454 B
e SR AT R RE el )N . BECE DI 8] B SE L 47 2R
WORLHY X Bl BT G 52 e BE B 1S K,

(4) ARPEBLAUSE R KA 1.6~3.3 m/s
WAEAEIS 223K J7 15 mo LA A B9 26 4 20 it 5 vk
B THO A% Al R AE 8 mg/m” , 8 7 A4 4205
e 5 0 A B Y DI, O E TR SR A K
ek 22 FNC 25 1Mk N B 7 20 36 4 S5 1 il L A T AT
TER AR BSCR
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