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A Study

on the Shock Wave caused by VCE in Enclosure
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Abstract

In order to establish detailed plans for fire protection and reduce the possible fire accidents in the

future,

a study on the shock wave caused by VCE(Vapor Cloud Explosion) is very important.

Destruction phenomena of structure by gas explosion is due to the explosion pressure and heat.
Explosion pressure is a kind of energy converted from the gas mixture explosion. Therefore,
propagation progress of shock wave and flame is very important. This study investigated the shock
wave caused by VCE in enclosure with opened vent port. From a result, the vent port of top at the
straight line of ignition and leak location was opened most rapidly, and the vertical vent port not

opened.
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Table 1 Consumption of energy (Units : kiloton)
Section 2001 2002 2003 2004 2005
Energy

. |198,409(208,636|215,066|220,238 229,333

Consumption

LNG 20,787 | 23,099 | 24,194 | 28,351 | 29,989
. 100,385(102,414|102,380(100,638 | 101,553
Oil(LPG)
(11,390)[(12,272)|(11,912)|(11,937)|(12,240)
Hydraulic 1,038 | 1,327 | 1,722 | 1,465 | 1,297
Nuclear 28,033 | 29,776 | 32,415 | 32,679 | 36,695
Coal 45,711 | 49,096 | 51,116 | 53,127 | 54,791
Other 2,456 | 2,925 | 3,241 | 3,977 | 5,007
Table 2 Accident by facility (Units : case)
Section 2001 2002 2003 2004 2005
House |(24)[14]|26)[11]{(23)[12]| (23)[7] |(23)[10]
Restaurant 21 18 16 19 21
Fist
) 3 2 6 2 3
protection
Factory 3 6 5 1 3
Total 65 63 62 52 60
() : Single House, [ ] : Cooperation House
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Table 3 Type by LPgas accident (Units : case)
Section 2001 2002 2003 2004 2005
Explosion [40(3)[6]|55(2)[-1|49(-)[1]|37(3)[5]|39(1)[-]

Fire 33(-)[4] | 17(1)[3]|28(6)[2] [ 15(4)[1]] 18(2)[2]
Leakage 3(D[2] |12(159)[2]] 6(D[S] | 5[] | 2(D[-]
C.O . 1(8) 209) 1(5) 2(6) 6(6)
Toxicosis
oveen ol L |2 |
Deficiency

() : City Gas, [ ]

N
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: High-Pressure Gas
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Fig. 1 Experimental booth
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Fig. 3 The effect of temperature on LFL and
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Fig. 4 Flame speed vs. distance for centrally and
dege ignited explosions in a  double

configuration(i.e. solid top plate) with obstacles
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Table 4 Safety characteristics derived from
explosion regions of important flammable gases in

maxtures with air and inert gases®.

Explosion limit(amount of flammable

Flammable
gas in mixture with air)
£as lower mol% upper mol%
Methane 4.4 17.0
Propane 1.7 10.9

* The values are valid for room temperature and

atmospheric pressure.
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Fig. 5 Open degree of vent port caused explosion pressure at Booth
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