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Numerical calculation and field application of gas emission

from coal wall in dynamic mining face
LIU Yanqing"’
(LInstitute of Coal Safety and Technology, China Coal Research Institute ,Beijing 100013 , China;
2.State Key Laboratory of Coal Efficient Mining and Clean Uilization , Beijing 100013 , China)
Abstract:In order to accurately predict and calculate the gas emission from the coal wall of the working face during the dynamic mining
period ,No. 22051 fully—mechanized mining face of Chaohua Coal Mine was taken as the research object to establish the multi—component
gas content pressure model of coal seam. Considering the advancing speed of the working face and the change of coal seam permeability un-
der the influence of mining, and by introducing the moving coordinate system and the coal seam permeability distribution model in front of
the working face under the action of mining, the simplified calculation model of gas emission from the coal wall during the dynamic push-
over mining was established, and the corresponding calculation program was compiled by the finite difference method. Based on the gas
balance equation and air volume balance equation, a mathematical model for the calculation of gas emission from the working face was es-
tablished, combined with the on-site gas volume measurement method at the working face, and the gas emission from the coal wall of the
working face was measured.The results of numerical simulation and actual measurement of gas emission from the coal wall of No.22051
working face were compared and analyzed. The results show that in the numerical model of gas emission from the coal wall of the working

face, the parameter value of the average daily advancing speed of the coal face should be calculated from the actual advancing degree of
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the coal face within 25~ 35 days.The mining footage condition of the working face has an important effect on the gas seepage and migration

in the coal seam in front of the coal wall of the working face. Under the current mining conditions and coal seam gas occurrence and seep-

age conditions, the amount of gas emission from the coal wall of the coal face depended on the mining footage within the time range of 25~

35 days, and there were obvious time accumulation and delay effects in the gas emission from the coal wall of the coal face.

Key words:working face advancing speed; finite difference method; coal wall of working face; gas emission
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Fig.1 Ventilation system in No.22051 coal face
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Table 1 Gas pressure and component content in coal seam

— FLr 45 Al o0 o L 31H % RO Bt/
MK G5 : .
58 AR b (m’ - minT)

1 82.84 5.31 13.61 4.11

2 80.49 4.54 12.65 3.86

3 80.78 6.35 14.03 4.02

4 79.98 6.07 13.35 3.87

A 81.02 5.57 13.41 3.97
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Table 2 Langmuir adsorption constants of different

gas components of coal
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RALS . ) . )
HE a/(m® 1Y) HH b/ MPa™!
F e 16.4 0.78
AR 7.3 0.34
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Fig.2 Physical model of gas emission from

coal wall of No.22051 coal face
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Table 3 Calculation results of gas component

pressure in coal seam
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Fig.9 Layout of measurement points of gas and air volume in

No.22051 coal face
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Table 5 Measured results of gas emission from coal wall of No. 22051 coal face

i H A9 TR/ (m® - min™") SR XA N/ (m® - min™)  TARREBE TR Hi 4t/ (m? - min™")
2018-03-02 1145 2.9323 1.961 5
2018-04-07 932 3.467 8 2.471 1
2018-05-11 882 3.158 6 2.055 1
2018-06-22 1025 1.672 3 1.358 2
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Table 6 Calculation result of daily mining speed of No.22051 coal face under different calculation periods

AN RIS B TAR T B A/ (m - d7h)

HUENERY
10d 15d 20d 25d 30d 35d 40 d
2018-03-02 4.22 4.15 3.75 3.62 3.48 3.05 2.65
2018-04-07 5.95 5.74 5.55 5.62 5.15 5.35 5.58
2018-05-11 4.48 3.98 4.22 4.16 3.85 3.45 4.25
2018-06-22 2.82 2.36 2.45 2.12 2.25 2.75 2.92
'(_—___—_—

=

LI K J1/MPa

(a) TAFTHHEZEHE2.12 m/d.
TAETHEA E97.65 kPa

(b) TAETH HEEHEE3.48 m/d.
TAETHAE101.83 kPa

(c) TAFTH HHEREHES.62 m/d.
TAEMSE99.91 kPa

B0 TAEw s r MR LI E ) MR
Fig.10 Simulation results of gas pressure distribution in coal seam in front of coal wall

R7 FARIEEBHEHEETEFRZGT TERRELHRHERUER

Table 7 Simulated results of gas emission from coal wall of coal face under different calculation periods of

daily mining speed of coal face

B E 8 NI BE LR A TR B FL TR L AR R/ (m® + min™!)
10d 15d 20 d 25d 30 d 35d 40 d
2018-03-02 23351 2.310 6 2.163 0 2.112 4 2.104 5 2.084 6 1.785 6
2018-04-07 2.820 3 2.773 9 2.728 8 2.745 17 2.624 9 2.678 4 2.736 1
2018-05-11 24229 2.285 6 2.3351 2.314 1 2.238 4 2.1822 2.3455
2018-06-22 1.772 0 1.553 6 1.597 6 1.433 2 1.499 0 1.739 8 1.817 2
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Fig.11 Relative errors between measured and simulated

results of gas emission from coal wall of coal face under

different calculation periods
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