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Fig.2 Observed explosion overpressure dependent on the parameter combination

for present experimental datasets
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An experimental research on the premixed flammable gas cloud explosion
induced by semi-spherical shaped grate obstructions

BI Ming-shu' LI Sheng-juan®, DING Xin-wei'
(1. School of Chemical Engineering, Dalian Unwersity of Technology,
Dalian 116012, Liaoning, China;

2. Department of Power Engineering, Shanghai Unwersity of Science and Technology
Shanghai 200093, China )

Abstract: An experimental system consisting of pressure transducers, data acquisition card, computer and electric
spark ignition device was set up to study the premixed flammable gas cloud explosion in a space with semi-spherical
shaped grate obstructions. The tested gas mixture was acetylene/ air of a fuel concentration 13.3%;. The radii of gas
cloud in experiments ranged from 0.25m to 1.25m, and the radii of obstructions 0. Im and 0.3m, in which the bar
grating width varied from 15mm to 60mm, and the interspaced ratio was from 20 % to 75 %. Based on a multi-ener-
gy model as well as the experimental data regression and deviation analysis, a fitting formula has been obtained to
relate the cloud deflagration pressure to the cloud radius, the distance from ignition point, the obstruction character-
istics and the laminar buming speed of mixture. The results of deviation analysis shows that the fitting formula is ef-
fective on a higher confidence level.
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