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Experimental study on vented gas explosion in industrial container

HUANG Zhen'” ,CHEN Xian-feng”, DONG Li-hui', LI Zhen'

(1. School of Resource and Safery Engineering , China University of Mining and Technology( Betjing) ,Beijing 100083, China ;2. Digital Laboratory of Natural
Resources and Environmental Engineering , Wuhan University of Technology , Wuhan 430070, China)

Abstract ; In order to provide theoretical knowledge about reducing the explosion probability within confined space, this
study investigated the process of premixed methane-air explosion and the interaction law between gas pressure and
speed in a confined space. The experiment was conducted under a small explosion experiment platform to capture the
gas explosion dynamic images by phenomenological method ,revealing the changes in flame propagation characteristics
macroscopically. In addition,with the high-speed photography and schlieren camera system,the transient flame propa-
gation process,and the flame transition from layer flow to turbulence were recorded intuitively. The ratio of different
pressure relief openings and the venting law of different vent lamination strength were also studied. The experimental
result shows that the explosion pressure within constrained environment not only determines the flame propagation ve-
locity but also affects the flame structure.

Key words : methane-air premixed gases;vented explosion ; pressure relief openings ratio;vent lamination strength
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Fig. 1 Experimental system
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Fig. 2 Experimental combustion pipeline
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Fig. 3 Experimental pipeline structure
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Fig. 4 High speed camera
(5)BBERG., SUERGME S Bs, ih £t
TR LIRSS RS Fa ] ) 1 B RS AR AR |

£ FHAT U9 24V250W 4,

Fig. 5 Schlieren system
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Fig. 6 Explosion pressure-time curves of different
membrane strength
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Table 1 Explosion peak pressure of different

membrane strength

itk R 5 A 18]/ ms JEF1EAE/ kPa
R 66 55.251
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Fig. 7 Explosion pressure-time curve of different

proportional vents
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Table 2 Explosion peak pressure of different proportional

HHE 1T % it 6]/ ms JE 1WA/ kPa
5 64 66. 924
10 56 38.437
15 52 32.597
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Fig. 8 Flame propagation process of high speed

schlieren diagram
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Fig. 9 Front position and speed transmission of flame

versus lime curve
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