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Abrasive Mass Flow Rate's Impact on the Coal Breaking Effect of Abrasive Air Jet
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[Abstract] Aiming at addressing issues in hydraulic permeability enhancement technology for coal mine gas

Changjiang Chen® "
2 ChinaHenan Polytechnic University
extraction, such as the "water blocking effect," water—induced softening of coal, and borehole instability, this
study investigates the influence of abrasive mass flow on coal—breaking efficiency and determines the optimal
abrasive mass flow, validated through experiments. Using CFD—DEM coupled gas—solid two—phase flow
simulations, the impact of abrasive mass flow on abrasive kinetic energy was revealed: as the mass flow increases,
the total kinetic energy of the abrasive particles first rises and then declines, peaking at 24 g/s. Field tests
conducted at the E2309 working face of the Gaohe Mine demonstrated that, compared to hydraulic flushing,
abrasive air jet technology achieved nearly the same average coal output per meter while reducing borehole
sealing time. Additionally, the average gas extraction volume of the test boreholes increased by 18.68%, and the
average gas extraction flow rate rose by 61.1% compared to hydraulic flushing boreholes. By eliminating the
water blocking effect and creating a stable pressure—relief space, abrasive air jet technology significantly enhances
gas extraction efficiency and safety in soft coal seams, offering a reliable technical solution for green and efficient
permeability enhancement in coal mines.
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