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Abstract

In order to improve the working environment of high concentration dust in the comprehensive
excavating face, taking the comprehensive excavating face of a mine in Huaibei as the research
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object, through theoretical analysis and numerical simulation, an air curtain device is installed in
the front end of the comprehensive excavating machine based on mixed ventilation system system.
By analyzing the changes of dust concentration in the excavation face under different working
conditions, the research results show that the dust concentration in the breathing zone decreases
with the increase of the distance between the air supply cylinder and the face. When the distance
between the two is 25 m, the dust concentration in the back of the roadway is the lowest. When the
width of the air curtain outlet increases, the dust concentration at the rear of the breathing zone of
the roadway decreases correspondingly. However, when the width of the outlet exceeds 8 cm, the
strength of the air curtain jet weakens and the dust concentration increases due to the influence of
the return air flow. When the wind background is opened, the dust is controlled within 0~5 m
away from the headface. With the increase of the initial wind speed, the anti-interference ability of
the air curtain jet is improved. When the wind speed is 12.5 m/s, the dust control effect of the air
curtain is the best.
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Figure. 1. Air curtain dust control and dedusting system

B 1 RETLRER%

Figure 2. Model diagram of air curtain installation
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Figure 3. Principle diagram of air curtain dust control
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Table 1. Solver and boundary condition setting
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i H e
R A s A Steady
TSR Realizable k —&
2 (kgim?) 1.225
£ H(mISY) 9.81
1% A B AT (m/s) 11
KR K F) ELAR (m) 0.8
I SR L 58 E (%) 3.1
W JRFE7 IR (m/s) -85
BRI 7K 7 B4R (m) 0.8
L NE R CL) 2.91
PNBPrE = 3is Velocity-inlet
H AR Outflow
Table 2. Discrete phase parameter settings
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o 423 (mis) 0.6
JUEER % (kgls) 0.002
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Table 3. Solving parameter table
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Figure 4. Cloud map of dust concentration of breathing zone at different dis-
tances from the comprehensive excavation face
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Figure 5. Cloud map of air flow field at different heights from bottom plate (L = 10)
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Figure 6. Cloud map of dust concentration in breathing zone of comprehensive
excavation face at different B
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Figure 7. Cloud image of dust concentration in respiratory zone at different ini-
tial efflux
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Figure. 8. Distribution of dust along the wind at different initial wind speeds of air curtain on both sides of the pressure and
suction air duct. (a) Dust distribution along the pressure air duct side at different initial air curtain velocities; (b) Dust distri-
bution along the suction air duct side at different initial air curtain velocities
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