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Table 1 Parameters of two different grids

Mesh No. Mesh size in radial direction/(m) Mesh size in axial direction/(m) Number of mesh Number of node

M, 0. 490 0. 500 25000 36036
M, 0.082 0. 050 9000000 9610961
x2 BEEBELR x3 BFEERERER
Table 2 Discrepancy of peak overpressure Table 3 Discrepancy of peak temperature
Axial Absolute Relative Axial Absolute Relative
Pu P, T, Ty,
distance discrepancy discrepancy distance discrepancy  discrepancy
/(m) /(MFa) /(MP2) /(MPa) /%) /(m) /(K /(O /(K) /%)
5 0.561  0.642 0. 081 12.6 5 2191 2193 2 0.1
10 0.653  0.797 0. 144 6.2 10 2168 2175 7 0.3
30 1.018 1.018 0. 000 0.0 30 1953 1945 8 0.4
50 1.048  1.050 0.002 0.2 50 1943 1950 7 0.4
100 1.127  1.126 0.001 0.1 100 1890 1883 7 0.4
150 0.302  0.292 0.010 3.5 150 1792 1798 6 0.3
200 0.220  0.215 0.005 1.9 200 1631 1627 4 0.2
300 0.122  0.120 0.002 2.1 300 1256 1260 4 0.3

400 0.079  0.074 0. 005 5.2 400 906 896 10 1.1
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Table 4 Flame arrival time

Axial distance/(m) tv/(s) tvz /(8) Absolute discrepancy/(s)
5 0.299 0.353 0.054
10 0. 306 0. 360 0.054
30 0.332 0. 387 0. 055
50 0. 358 0.413 0. 055
100 0.420 0.475 0. 055
150 0.523 0.576 0.053
200 0.635 0. 689 0. 054
250 0. 827 0. 882 0. 055
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Fig. 1 Peak overpressure vs. axial distance obtained
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Fig. 2 Change of temperature and overpressure with time at different axial locations
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Relationship between Shock Wave and High-Temperature Flow Produced

by Gas Explosion in Coal Mine Roadways
PANG Lei"*,ZHANG Qi',LI Wei' ,XIANG Cong', TAN Ru-Mei'

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China;
2. Beijing Municipal Institute of Labour Protection ,Beijing 100054 ,China)

Abstract;In order to provide theoretical basis for in-depth studies of coal dust explosion after gas ex-

plosion in coal mines,the unsteady flow field of gas explosion in roadways was numerically simulated

by computational fluid dynamics method. The spatiotemporal relationship between shock wave and

high-temperature flow was acquired, and the numerical method was verified by virtue of experiment.

The study indicated that the near field and part of the far field are prone to secondary explosion of coal

dust in certain period after the gas explosion. The functional relation of region of the possible seconda-

ry explosion with methane-air mixture length,and the distribution characteristic of arrival time inter-

val of peak temperature and peak overpressure in far field with axial distance and methane-air mixture

length were also proposed.

Key words: gas explosion;shock wave;high-temperature flow;numerical simulation
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