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Numerical Simulation of Mechanical Cavtation Parameter Optimization
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Abstract :[ Purposes]In order to study the anti-reflection effect of mechanical cavitation technolo-
gy on soft and low—permeability coal seam, a fluid=solid coupling numerical model for gas extraction
is established on the basis of the engineering background of No. 3 coal seam in Tangan Coal Mine.
[Methods] The effects of cavitation section length and spacing on gas extraction effect were studied
by using COMSOL Multiphysics software. [Results] The results show as follows: Increasing the
length of cavitation section or decreasing the spacing of cavitation section can increase the contact area
between coal and air in the cavity, generate new cracks in the coal body or enlarge the original cracks,
increase gas migration channels, make gas desorption faster in the process of pressure relief, and in-

crease permeability of coal body. Considering the improvement of coal seam gas extraction effect and
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the saving of engineering cost and construction time, the reasonable length and spacing of cavitation

section should be 1 and 10 m, respectively. A field test was carried out in the No. 3 coal seam of Tan-

gan Coal Mine to compare the influence of different caving section lengths and caving section spacing

on the extraction purity. The field investigation results are in agreement with numerical simulation re-

sults. Compared with ordinary drilling, the pure gas extraction from single hole of mechanical cavita-

tion drilling 1s increased by 2.95~3.65 times, indicating that mechanical cavitation drilling is more suit-

able for soft and low—permeability coal seam than ordinary drilling.

Keywords:soft low—permeability coal seam; mechanical cavitation parameters; ordinary drilling;

gas extraction; numerical simulation
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Fig. 1 Geometric model of mechanical caving borehole along bedding
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Fig.2 Comparison between simulation results and measured data
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cavitation section is 0. 5 m
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Fig.4 Changes of coal seam gas pressure when the length of
cavitation section is 1 m
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Fig.5 Changes of coal seam gas pressure when the length of
cavitation section is 1. 5m
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Fig.6 Two-dimensional intercept distribution diagram
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Table 4 Drilling parameters for site construction
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Fig. 13 Variations of gas extraction net quantity in different caving
section lengths and different caving spacing
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Fig. 14 Changes of gas extraction purity at different spacing of

cavitation holes (the length of cavitation section is 1 m)
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