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Numerical Simulation Study on Dust Control Effect of
Combined Drilling and Ventilation in Fully Mechanized Head Face
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Abstract: In order to obtain the best dust control effect of the side wall swirling ventilation in the
comprehensive excavation working face, the flow field of the side wall swirling ventilation is numerically
simulated. Firstly, numerical simulation is carried out on the different suction and suction flow ratios under the
method of the wall-swirl ventilation, and then the axial and radial air volume ratios of the pressure cylinder are
changed for numerical simulation to obtain different suction flow ratios and different shaft diameters. Airflow
characteristics and dust concentration distribution under air volume ratio. Results show that under different
blowing and suction flow ratios, if the blowing volume is too small, although the disturbance to the tunneling
surface is small, the radial wind curtain of the wall-swirl is too weak, and the sealing effect on dust is not good.
If the amount of blowing is too large, the disturbance of the tunneling surface will cause the dust to move to the
rear of the roadway, which is not conducive to the sealing of the dust by the radial air curtain. Under different
axial air volume ratios, as the axial diameter ratio decreases, the strength of the radial air curtain increases, and
the sealing effect on the dust is also enhanced. When the ratio of the suction flow ratio is 0.8 and the air volume

ratio of the shaft diameter is less than 1 : 9, the ideal dust control effect can be obtained, and the dust can be
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effectively controlled at the front end of the tunneling surface to be discharged by the suction cylinder, so that the
dust concentration of the driver of the roadheader is made and effectively controlled.
Keywords: coanda vortex ventilation; blow suction flow ratio; shaft diameter air ratio; air flow

characteristics ;dust concentration simulation
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