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Abstract: To study the evolution law of gas combustion and explosion disaster in narrow and long con-
fined space, the three-dimensional simulation software FLLACS was used to establish two confined
space models, i.e., the fully confined space model and the semi-confined space model, respectively.
The flame propagation patterns of the two models were compared, and the flammability and explosion
disaster law of the two models under different working conditions was analyzed. The results show that
the combustion and explosion flame forms of the two models are significantly different. For fully con-
fined space, the increase of aspect ratio will promote flame propagation and increase the fluctuation of

explosion pressure value. The methane concentration slightly higher than the chemical equivalent ratio
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produces the maximum explosion pressure, and the pressure of rich combustion explosion is higher

than that of lean combustion explosion. For semi-confined space, the increase of gas cloud volume in-

creases the flame propagation distance and the flame velocity at the open end. The addition of obsta-

cles initially enhances and then diminishes the intensity of the explosion flame, leading to a broader

range of maximum explosion pressures and velocities. The analysis results of this study offer valuable

insights for preventing and controling urban gas explosion risks in narrow and long confined spaces.

Keywords: long-narrow confined space; FILACS; gas; flame propagation; explosion disasters; explo-

sion pressure
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