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Fig. 1 Schematic diagram of experimental system
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Table 1 Premixed gas components

PH, /% CDHZ /% ¢CH4 /% Dpir/%
0 0 9.50 90.50

10 1.02 9.18 89.80
20 2.20 8.80 89.00
30 3.58 8.53 88.07

N 2 pirzw, S8 0k HBHZE R 0 0.3 /9 3 AR MIVE RS | R PER G A PR RGY) B.
Vg B e I B K i 300 mm Ak, 3 b A K/ A ], BAR S B ER 2.

(a) Rigid obstacle

(b) Flexible obstacle A

(c) Flexible obstacle B

2 3 Fhisisd). MIVEREISY) . SRrERASY) A FIZEVERERHY) B
Fig. 2 Three types of obstacle: rigid obstacle, flexible obstacle A and flexible obstacle B
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Table 2 Obstacle parameter

Obstacle Material Dimensions Mean density/(g‘crnf3 ) Average elastic modulus/MPa
Rigid obstacle Polymethyl methacrylate 1.190 2800.0
. - 100 mmx10 mmx
Flexible obstacle A Foamed silicone gel 30 1.920 313
mm
Flexible obstacle B Polyurethane foam 0.699 7.4
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Fig. 3 Images of flame in pipeline (¢n,=0)
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Fig. 4 Images of flame in pipeline (¢n,=10%)
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Fig. 5 Images of flame in pipeline (¢n,=20%)

Rigid obstacle Flexible obstacle A Flexible obstacle B

K6 BN KIEEIR (on,=30%)
Fig. 6 Images of flame in pipeline (¢n,=30%)
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Fig. 7 Curves of flame front velocity-position
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Fig. 8 Curves of flame front velocity-position
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Fig. 9 Pipeline upstream pressure-time curves of ¢n, =0
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Effect of Various Material Obstacles on the Promoting Explosion of
Methane-Hydrogen Premixed Gas

JIAO Yifei', XIONG Xiaoman', REN Hao', MI Hongfu*, HE Guogin®, LI Pin', WEI Xin'

(1. State Grid Sichuan Electric Power Company Economic and Technological Research Institute,
Chengdu 610041, Sichuan, China;
2. School of Safety Engineering, Chongging University of Science and Technology, Chongging 401331, China)

Abstract: Three obstacles with different levels of bending strength was selected for experimental research

on the impact of hydrogen-methane mixed gas explosions in order to explore the varying environmental
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hazards of explosion promotion. During the experiment, the images of the flame in the explosion pipeline
and the upstream and downstream pressure were collected. Through the analysis of flame images and
explosion pressure data, the flow field accelerated by expanding gas after explosion generates eddy currents
behind obstacles, and the flow field produces different eddy currents behind obstacles of different materials,
which result in the difference of peak flame velocity of gas in the later stage and the difference of explosion
overpressure in pipelines. This proves the correlation between the intensity of promoting explosions and the
material of obstacles. In the experiments conducted in this paper, there is a proportional relationship between
the intensity of promoting explosions and the bending strength of the obstacle. Moreover, after hydrogen was
added, the reaction of the gas base was accelerated and the peak explosion pressure in the obstacle pipes of
the three materials began to produce obvious differences. It can be concluded that obstacles and rough walls
in the environment will affect the gas explosion effect, and the difference is caused by the characteristics of
the material itself, and the difference is affected by the combustion rate of the gas itself.

Keywords: gas explosion; obstacle; promoting explosion experiment; premixed gas
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