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Abstract

For the unconfined vapor cloud explosion accident by the continuous release of
gas-liquid flow of various saturated liquids in a vessel at ground level, overpressures
were estimated and analyzed with various release conditions and materials by TNT
equivalency model with vapor dispersion.

We found that at same release conditions, overpressure showed n—heptane >
xylene > n-hexane > toluene > n-heptane > benzene, respectively and that
overpressure was increased with increasing the hole diameter and the storage
pressure, but it was increased with decreasing the wind speed, the interested
distance, and the vessel thickness.
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Table 1. Chemical and physical properties of release materials.
Material AHclk]/mol] Tu(K] LFL{%] UFL[%]
n-Butane 2878.5 272.7 1.6 8.4
n-Pentane 3536.2 309.2 1.5 7.8
n-Hexane 4194.8 3419 1.1 75
n-Heptane 4853.5 371.6 1.1 6.7
Benzene 3301.5 353.3 1.3 79
Toluene 39479 383.8 1.2 7.1
o-Xylene 4596.3 417.6 1.0 7.6
m-Xylene 45945 412.3 11 7.0
p-Xylene 4595.3 4115 1.1 7.0

B3 FEXRAS Aadd e g vud & F2F9 A, AZYY, v
g& e Atnygsie] #AAY, 283 &7 FAR e, o559 FExAn W
H o= Table 29 YeERR AT

Table 2. Standard release conditions and simulation ranges of release conditions.

Hole Storage Wind Interested Thickness
Parameter diameter[m] |pressurelatm]’' speed[m/s] | distance[m] [m]
Standard ‘
condition 0.2 5 : 30 200 0.07
Range 0.1~0.3 2~7 | 25~40 100~1000 0.06~0.09
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Table 3. Calculated parameters at standard conditions.
Material Total release| Flash Gas release{ XirL XurL |Overpressure
rate[g/s] | fraction[-] | ratelkg/s] [m] [m] {kPa]

n-Butane 193.958 0.2691 52.193 138342 | 56.287 5.221

n-Pentane| 197.315 0.2533 49,972 130.730 | 53.594 5.450

n-Hexane 183.671 0.3068 56.346 153.714 | 54672 6.872

n-Heptane 174.967 0.3508 61.375 151.792 | 57.381 7.434

Benzene 224.163 0.1931 43.285 141.383 | 52555 5.286

Toluene 198.078 0.2598 01.462 148.878 | 56.622 6.248

o-Xylene 183.820 0.3170 58.275 161.669 | 55.001 7.485

m-Xylene 177.849 0.3212 57.121 152.835 | 56.455 7.104

p—Xvlene 187.361 0.3096 58.005 1564.170 | 56.945 7.178
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Fig. 1. Effects of hole diameters on overpressures.
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Fig. 2. Effects of storage pressures and wind speeds on overpressures.
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