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A new method for calculating the permeability coefficient of coal seams
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(1.School of Emergency Management and Safety Engineering, China University of Mining and Technology—Beijing, Beijing 100083, China; 2.School of
Safety and Emergency Management Engineering, Taiyuan University of Technology, Taiyuan 030000, China)

Abstract: The permeability coefficient of coal seams is a key parameter that judges the difficulty of gas flow in coal
seams. In the current calculation formula for the permeability coefficient of coal seams, the coefficient of the nonlinear
partial differential equation with variable pressure is assumed to be a constant, which leads to significant errors in the the-
oretical derivation results and results in significant deviations in the permeability coefficient measured on site. To solve the
inaccurate determination problem of the coal seam permeability coefficient, this paper derived the process of using the ra-
dial flow rate method to test the coal seam permeability coefficient, and pointed out the problems of this method during the
derivation process. Based on the Langmuir's gas content and Darcy's law, a dimensionless model was established, and the

model solution results were inverted and fitted. A new calculation formula for the coal seam permeability coefficient was

Wi EHE:2023-10-16  1EEIA#E:2023-12-13  HEHE: THEEZ DOI: 10.13225/j.cnkijecs.ST23.1300
EETA: HRARB AT R EITHE (51874315)
EE BN BT (1964—), T, PR EL A, B2, A4S0, E-mail: qyp_0127@163.com
BIRAEE: X 1E (1989—), Z, PG E A, PR, E-mail: 15135150829@163.com
31 RE: ZBECE, X, T8I0 2. B2 S R B SR D). B, 2024, 49(2): 833-844.
QIN Yueping, LIU Jia, SU Xiangyun. A new method for calculating the permeability coefficient of coal .
seams[J]. Journal of China Coal Society, 2024, 49(2): 833—844. T 5 3



https://doi.org/10.13225/j.cnki.jccs.ST23.1300
mailto:qyp_0127@163.com
mailto:15135150829@163.com

834 # % F #® 2024 44 49 %

obtained, which was verified by on-site drilling data. The current testing method for coal seam permeability coefficient
was revised, and an accurate and reliable new method for calculating the coal seam permeability coefficient was proposed.
The results indicate that using a parabolic equation to represent the coal seam gas content and treating variable p' as a
constant to derive the coal seam permeability coefficient calculation formula is equivalent to fitting the gas content into a
proportional relationship with the square of pressure. There are theoretical problems and significant errors in actual calcu-
lations. Using the Langmuir dimensionless model to calculate Y’ for inversion fitting can solve the shortcomings of cur-
rent calculation methods. When the product of the adsorption constant b and the original gas pressure p, (the dimension-
less original gas pressure) is different, the function curve of the dimensionless gas emission velocity Y’ and the dimension-
less time Fo' is significantly different. Therefore, the permeability coefficient calculation formula containing the dimen-
sionless original gas pressure was obtained. When the coal seam and drilling conditions are constant, the values of the coal
seam permeability coefficient A calculated from the gas emission volume at different times have a good reproducibility.

The new on-site measurement method for the permeability coefficient of coal seams is completely the same as the current

method without adding additional workload. However, the new calculating method is more accurate and reliable.

Key words: coal seam permeability coefficient; dimensionless; inversion; Langmuir equation; Darcy’s law
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Fig.1 Diagram of radial gas flow in layer-through boring
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Table 2 Fitting relationship formula
In Fo’ b Po=0.5 po=1 Po=2 po=4 Po=8
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Table 3 Calculation of coal seam permeability coefficient
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Fig.10 Calculation values of coal seam permeability coefficient by using borehole radial flow rate method
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