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A Experimental Study on the Characteristics of Gas Explosion due to
Vent Shape and Size
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Abstract : The majority of both small and large-scale experiments on gas explosion have been carried out in the
explosion instruments with cylindrical tubes of a high length/diameter ratio and vessels of a high height/length ratio,
focusing on investigating the interaction between propagating flame and obstacles inside the tubes or vessels. The
results revealed that there is a strong interaction between the propagating flame and turbulence formed after the flame
passes the obstacle. However this paper focuses on analyzing the pressure impact or profile outside the vent in vented
gas explosion in a partially confined chamber by performing gas explosion experiments in a reduced-scale experimental
assembly properly constructed. This study has considered eight different cases in gas explosion based on variation of
three kinds of parameters such as height of vessel, shape of the vent and vent size, and reveals that the large vessel
with big size circle vent is more danger to the target than others because the overpressure is spread out faraway
horizontally and vertically.
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Fig. 1. Schematic diagram of experiment assembly.
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Fig. 2. Experiment vessel #1 with 20cm heigh.
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Fig. 4. Drawing of pressure sensor position.
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Table 1. ANOVA table
29 s ¢ v Fo P
A 24.700 1 24700 | 455 | 0.043
B 36.129 1 36129 | 6.664" | 0.016
C 25.404 1 25.404 | 4.686" | 0.041
AxB 0.062 1 0.062 0012 | 0915
AXC 1.201 1 1201 0222 | 0.642
BxC 14.562 1 14.562 2679 | 0.115
ABxC | 11.050 1 11.050 2038 | 0.166
E 130.118 24 | 542
T 247.032 31

S": Sum of ,Square, ¢": Degree of Freedom, V' Sum of Square of
Average, Fo: Distribution Value, P": Significant Probability

Table 2. Pooling of ANOVA table

29 N ¢ 14 Fo P
A 24.700 1 24700 | 4406 | 0.045
B 36.129 1 36129 | 64457 | 0017
C 25.404 1 25404 | 45327 | 0.042
E 156.957 28 5.606
T 247.032 31
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Table 3. 8 Models by volumes & vent shape & vent ratio

model NO| volume(L) vent shape | vent ratio(%) | Models
1 196 circle vent 12.76 LCW
2 196 circle vent 4.60 LCN
3 196 square vent 12.76 LRW
4 196 square vent 4.60 LRN
5 98 circle vent 12.76 SCW
6 98 circle vent 4.60 SCN
7 98 square vent 12.76 SRW
8 98 square vent 4.60 SRN
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height vessel.
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