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Experimental study on distribution of negative pressure and flow rate under

conditions of deformation and instability of boreholes

ZHANG Xuebo'*? ,WANG Wenyuan® ,SHEN Shuaishuai’
(1. Collaborative Innovation Center of Coal Work Safety, Jiaozuo 454003 , China;2. State Key Laboratory Cultivation Base for Gas Geology and
Gas Control, Jiaozuo 454003, China ;3. College of Safety Science and Engineering , Henan Polytechnic University , Jiaozuo 454003, China)
Abstract : In order to study the effect of borehole deformation and instability on gas drainage and determine the instability and collapse area
of the borehole, according to the characteristics of gas flow and variable mass flow in the borehole and the borehole deformation, the gas
drainage experimental system considering the deformation and instability of boreholes was constructed. The drainage test system was tested
and the negative pressure and flow distribution law of the borehole were analyzed under the conditions of different borehole deformation and
instability and different negative pressure, and a calculation method of negative pressure loss considering borehole deformation was pro-
posed. The results show that; (DThe negative pressure of complete hole drainage is approximately linearly distributed along the length of
the hole, and the negative pressure loss is relatively small, the negative pressures at different parts of borehole are similar with each other,
and the drainage flow of the borehole is also roughly linearly distributed along the length of the borehole. The larger the orifice negative

pressure , the larger the borehole drainage flow, and the larger the borehole negative pressure loss. It is worth noting that borehole negative
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pressure is still much smaller compared with the orifice pressure, accounting for only 2.93% ~3.62%. @When the bottom of the hole is
collapsed, the negative pressure loss in the collapse section is larger than that in complete section. Because the flow in the collapsed sec-
tion is small, its negative pressure loss is not large, accounting for only 2.75% ~4.03% of the negative pressure at the orifice. When the
hole collapses, the total negative pressure loss of hole collapse accounts for 4.68% ~6.14% of the negative pressure of the orifice, which is
higher than the total negative pressure loss of complete hole, and the total drainage flow is slightly lower than the total drainage flow of
complete hole. The hole collapse at the bottom of the hole has little effect on the gas drainage effect. 3) When the hole is blocked at the
bottom of the hole, the coal in the collapsed section of the borehole is connected with the surrounding coal to form a continuous medium,
the gas flow in the collapsed section becomes seepage, and the drainage pressure becomes the gas pressure of the coal seam, which is in
line with the complete hole and plugging. Compared with the drainage flow at the time of the hole, the drainage flow at the time of the hole
collapse is significantly reduced until the flow rate drops to zero. Hole plugging has a great impact on the gas extraction effect. @) Based on
the calculation theory of borehole negative pressure loss, the negative pressure distribution and flow distribution test results under different
deformation and instability of boreholes, a calculation method of borehole negative pressure loss considering borehole deformation was pro-
posed and was verified. The research results can provide theoretical basis for the determination of borehole instability and collapse area as

well as the precise protection of borehole instability and collapse.

Key words : borehole deformation; drainage borehole; negative pressure distribution; flow distribution
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