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Theoretical analysis and numerical simulation of influence of the
change of negative pressure and air volume of inner interlocked
tail road on coal spontaneous combustion

YANG Sheng~giang CHENG Tao XU Quan LU Wending HUANG Jin
( School of Safery and Engineering State Key Laboraiory of Coal Resources and Safe Mining China University of Mining & Technology Xuzhouw 221008 China)

Abstract: Based on continuity equation of air leakage seepage flow-diffusion-consumption equation and similarity the—
ory a theory and numerical model about adjusting the negative pressure and air volume of inner interlocked tail road in
U + [-Ventilation was established range of spontaneous combustion and gas density in return airflow roadway were sim—
ulated and analyzed with the change of four different air volume of inner interlocked tail road. Through the theoretical
analysis and numerical simulation finds that the range ability of gas density in return airflow roadway is comparatively
large by adjusting the air volume of inner interlocked tail road but the range of spontaneous combustion is not obvious
changed. A conclusion is arrived that is or isn” t need to adjust the negative pressure or air volume of inner interlocked
tail road to reduce the range of spontaneous combustion is defined by the different real conditions of each coal mines:

when the air volume of the air-intake crossheading is small it” s not significant; on the contrary could not only keep
the gas density in return airflow roadway not transfinite but also reduce the fatalness observably of coal spontaneous
combustion in goaf.
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Fig.1 3D model of goaf in full mining face of isolated island
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Table 1 Comparison of the actual measurement data and °
the numerical simulation data about 80509 working face 5~

m® /min
494, 44 494.38
269. 34 269. 23
233.16 232.74
+ 502. 50 501.97
8. 06 7.60
186. 08 185. 94
40.20 39.95
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Fig.2 Range of spontaneous combustion in the

standard of the wind speed of return airway
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Fig. 3 Enlargement of spontaneous combustion

of return airway
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Table 2 Range of spontaneous combustion m

0.24 m/min 13 6 4
0. 10 m/min 48 58 50
35 52 46

4 113 »

4.1
37 m’/min 2 m’/min

35 m’ /min; 90%
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170. 00 ~ 368. 44 m’ /min. 4
233.16 m’ /min Table 4 Gas density in return airflow roadway with the
170. 00 ~ changes of air volume of inner interlocked tail road
233.16 m’ /min.
205. 00 (m® *min~")  /(m® e min')  /(m®+min") 1%
3 .
190. 00 m”/min 4 233.16 185. 86 39.95 0.42
o 205. 00 179. 05 47. 68 0. 68
4.2 190. 00 175. 11 52.77 0.81
170. 00 170. 26 60. 63 0.96
3 o
3
Table 3 Range of spontaneous combustion with the changes °
of air volume of inner interlocked tail road
/
3 -1 )
(m> * min~") /Pa
/m /m /m
233. 16 75. 68 13 ~48 6 ~58 4 ~50
205. 00 64. 40 15 ~47 8 ~57 4 ~49
190. 00 55.78 16 ~ 46 10 ~54 4 ~48
170. 00 46.00 17 ~ 45 12 ~52 4~47 o 170. 00 m*/min
0.96%
3 1% 4 o
° 5
233.16 -
170,00 =63. 16 m* /min, (1)
75. 68 —46. 00 =29. 68 Pa ( 3)
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