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Experimental study on effect of large-scale explosion
venting component on interior deglagration pressure

SUN Song, WANG Mingyang, GAO Kanghua, ZHAO Tianhui, GUO Qiang

(State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Im pact ,

Army Engineering University of PLA, Nanjing 210007, Jiangsu, China)

Abstract: The effect of the large-scale explosion venting component on the interior deflagration pres-
sure at different volume fractions of ethylene was studied by installing a vent panel on the end of the
cavity whose size is 2 m X 1.2 mX0.6 m. Two vent panels with different vent static-pressures were
selected to be tested under the ethylene volume fraction ranging from 4% to 11% and three typical
pressure-time curves were obtained. The result shows that the actual breakdown-pressure of the vent
component was larger than that under a static load and there existed a maximum breakdown-pressure
under the optimum concentration. The opening duration of the vent component had an important im-
pact on the cavity interior pressure and it was as much as up to several tens of milliseconds at low-con-
centration. However, the opening duration was only a few milliseconds at stoichiometric concentra-
tion and the Lee JHS model still has good applicability for a rectangular cavity with a large-scale ven-
ting component. When the ethylene volume fraction is high, the large-scale venting component would
cause the outside air to pour into the cavity and react with unburned gas as a result of having an overly
large relief area, thereby leading to a secondary explosion, so increasing the relief area would bring
damage to the structure under a high volume fraction.

Keywords: gas explosion; large-scale venting component; ethylene; deflagration pressure
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