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Flame propagation of methane-coal dust explosion in closed vessel

BI Ming-shu LI Jiang-ho
( School of Chemical Engineering Dalian University of Technology Dalian 116024 China)

Abstract: Flame propagation of methane-coal dust compound explosion in different initial conditions in a 1.2 m long
vertical pipe was quantitatively investigated. The effect.of methane concentration coal dust concentration coal dust
particle diameter and ignition delay on the flame propagation characterization was experimentally researched. The ex—
perimental results show that the flame velogity. significantly increases in methane-coal dust explosion compared with
methane-air explosion. The maximum flame velocity appears at the distance of 0. 425 m from ignition position. Explo—
sion pressure rises with the flame prepagation and reaches the maximum pressure when the flame propagates to the end
of the pipe. Flame propagation velocity is faster when the methane concentration closes to chemical equivalence ratio.

Flame propagation velocity increases first and then decreases with the coal concentration and ignition delay time. The
most dangerous condition of flame propagation is 500 g/m’ for dust concentration and 500 ms for ignition delay time.

The flame velocity decreases when dust size increases.

Key words: methane; coal dust; compound explosion; flame propagation
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Table 1 Test results of flame signals
L/m
N ° t/ms oy /(mes7h) ty/ms oy /(mes™h)
0. 068 m 1.2 m o L o175 201 18.5
3.4 15.2
N N N N 2 0.225 34.8 20. 1
1 o 30400 53.2 29.5
7.9 20.9
0.68 L. 4 0.450 59.5 31.9
— 5 0.625 82.8 37.9
4.6 9.4
6 0.675 93.8 43.2
7 0.850 167.3 56.5
2.2 8.1
8 0.900 190.5 62.7
’ 9 1075 352.7 89.8
1.2 2.1
10 1.125 395.3 113.6
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