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Abstract

In order to study the hazards of gas explosions in coal mine roadways, a numerical simulation ex-
periment was conducted in a 200-long tunneling roadway to investigate the influence of different
initial energies (different gas concentrations and volumes) on the consequences of the explosion.
The research found that at the same concentration. The larger the volume, the greater the explosive
overpressure and temperature that can be achieved, and the longer the flame propagation distance.
Under the same maximum equivalent ratio, the flame propagation distance at 200 m3 is approxi-
mately twice that at 100 m3, and the high-temperature state lasts longer, with the high-pressure
area being farther away.
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Figure 1. Roadway model
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Figure 2. Verification of grid independence
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Table 1. Initial parameter table

=1 RS HR

ZH BEBE
REAEE B 0 m/s
R Yo i AL FEE 0
TR RS 0m
T 20°C
WS 100,000 Pa
CFLC 5
CFLV 0.5
FURERA 0m’
KR ] 0s

Figure 3. Explosion test system
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Table 2. Relative error comparison table

= 2. ERHRER R

T 25 (m) S5 4E (barg) AL (barg) FHXT 1R 22 (%)
0.5 10.856 10.076 7.18
1 10.408 9.615 7.62
1.5 10.115 9.316 7.90
2 9.970 9.08 8.93
2.5 9.658 8.892 7.93
3 9.677 8.887 8.16
3.5 9.948 9.136 8.16
4 10.408 9.453 9.18
4.5 11.03 9.991 9.42
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Figure 4. Flame propagation diagram of gas explosion
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Figure 5. Overpressure distribution diagram
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Figure 6. Graphs of explosion pressure and temperature of different volumes and concentrations varying with distance
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Figure 7. Dynamic temperature variation diagrams of each monitoring point in the tunnel
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