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Study on Permeability Charatieristics of Coal Body
with Gas Pressure Variation
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Abstract To study the relationship between the permeability of coal body and gas pressure, we estab-
lished the mathematical models of coal permeability and gas pressure variation based on the analysis
of ,stress and strain of coal body absorbing gas, and carried out the experiments in the condition that the
temperature is constant, radial strain is restrained strictly and moisture remains invariable. Using the
methods which measuring the gas seepage discharges of coal samples with different adsorptive charac-
teristics under different pore pressures and pressure drops to determine the permeability. The seepage
discharge was measured by water drainage method combined with the gas micro-flow meter method,
and the measurement results were analyzed comparatively with the curve of mathematical model. The
results show that the permeability changes with the gas pressure, and the influence degree of gas pres-
sure is different for different adsorption of coal samples. The change trends of the theoretical gas per-
meability of coal samples and the experimental values are basically accordance, while the
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maximal relative error between the theory and experiment values reaches to 8.62%. Therefore, the per-
meability under a certain gas pressure can be calculated according to the basic parameters and mathe-

matical permeability model of coal samples.

Key words change of gas pressure; permeability;
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Table 1 Basic parameters of coal samples
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Fig.3 The curve of gas pressure and penetration coefficient relations
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Table 2 The error analysis of permeability test
and theory numerical

Y . anr  Hx
B MPa SN MBI 0%nmd) s
@0°um?)  (10°um?)
0.1 0.81 0.778 0.032 3.951
05 0.73 0.677 0.053 7.260
10 0.64 0.618 0.022 3.438
z 15 0.61 0.600 0.010 1.639
W20 0.58 0.588 0.008 1.379
25 0.56 0.583 0.023 4.107
3.0 0.54 0.581 0.041 7.593
0.1 0.78 0.82 0.040 5.128
05 0.69 0.694 0.004 0.580
B 10 0.62 0.619 0.001 0.161
g 15 0.6 0.581 0.019 3.167
5 20 0.58 0.560 0.020 3.448
25 0.56 0.548 0.012 2.143
3.0 0.55 0.542 0.008 1.455
0.1 0.94 0.949 0.009 0.957
05 0.82 0.817 0.003 0.366
= 10 0.74 0.730 0.010 1.351
T s 0.65 0.681 0.031 4.769
7 20 0.63 0.651 0.021 3.333
25 0.61 0.632 0.022 3.607
3.0 0.59 0.619 0.029 4.915
0.1 20 2.015 0.015 0.75
05 16 1513 0.087 5.438
j; 10 12 1179 0.021 1.750
s 0.98 1.006 0.026 2.653
LY 0.9 0.905 0.005 0.556
25 0.8 0.842 0.042 5.250
0.1 2.7 2,678 0.022 0.815
05 21 1.919 0.181 8.619
1o 15 1.473 0.027 1.800
2; 15 13 1.257 0.043 3.308
2.0 12 1134 0.066 5.500
25 11 1.057 0.043 3.909
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