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Abstract - Explosion quantities and flashing mass resulting from the variation of
temperature are calculated by a computer program, BLEVE ESTIMATOR, to carry out
the risk assessment of BLEVE. The damages caused by the BLEVE are estimated
under the explosion of the simulation condition similar to the Puchun LP gas station
accident, and the results are compared with the commercial program SAFER of Dupont
Co.

Explosion quantities and flashing mass increase exponentially with the increase of
explosion temperature. These values for propane are relatively higher than those for
n-butane. In conditions of higher vessel temperature, vessel pressure, and liquid ratio
of containment, higher overpressures are calculated.
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temperature for the different
vessel containment by BLEVE
ESTIMATOR at 14 Kg/cm®.
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Table 2. Condition of risk assessment.

Propane n-Butane
Vessel volume 35m’ 28m’
Vessel internal 9.2 Kg/em® 2.1 Kg/cm®
pressture at 25C at 25C
Design pressure 18 Kg/cm® 18 Kg/cm®
Vessel thickness 9.5 mm 95 mm
Temperature ;400 _ 40T -101C ~40T
range
Relative o o
humidity 65% 65%
Ambient 95 25T
temperature
Vessel 25, 59, 85°C 25, 96, 134C
temperature
Liquid ratio 10, 20, 40, 10, 20, 40,

60, 80, 100% 60, 80, 100%
1, 10, 20 ton 1, 10, 20 ton

Vessel weight

n-Butane 4 tond A%, £714% 8 m’, &

£ 96T, ¢¥ 18 Kg/em® ZdA
Overpressure W3} ARE BLEVE
ESTIMATORS} SAFERY] 93] +#3 A&

Fig. 6 ol Jetdided, 50 m A oA
£ Overpressured #o]7} @i RoE YER
=3

£71L52 288ue W A we
Overpressure ¥ 32 SAFERE 34 Fig. 7
o Jetiged, A8d m& Overpressurex

&AL, £71 =7t =TS
Overpressure’} & 4 % AU
27144 18 Kg/cm®lA  Propane®

n-Butane® Zz} 2334 S W ZEdeE2R
B Agldl w& Overpressure¥ BLEVE
ESTIMATOR® F#3to Z+Z Fig. 8 & Fig. 9

_73_

o Jeqth Eudoz Ry Ags) 942

2 -‘?_‘ 2T =
Overpressuret A H 1, Propane®}
n-Butane® %]

24 4% Overpressure’}

e ¢ F AU

—— BLEVE ESTIMATOR
+ - SAFER

Distance (m)

Fig. 5. Comparison of BLEVE ESTIMATOR
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f ¢ Fraction of liquid that

flashes to vapor, (-)

Hernt ¢ Heat of combustion of TNT,
%2000, (Btu/b)

my : Mass of liquid present
following the flashing process,
(Ib)

my; : Mass of liquid present prior
to the flashing process, (Ib)

My ¢ : Mass of vapor present
following the flashing process,
(Ib)

My : Mass of vapor present prior
to the flashing process, (Ib)

Ny : Number of moles of vapor
that flashes, (Ibmole)

Po . Standard pressure, (psia)

P : Initial pressure of the
compressed gas, (psia)

P, : Final pressure of expanded

gas, (psia)
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Initial pressure of the
superheated liquid, (psia)

: Gas constant, (Btu/lbmole R)

Radius from the explosion
source, (ft)

. Standard temperature, (R)
! Temperature of compressed
gas, (R)

Temperature of the
superheated liquid, (R)

Change in the internal
energy of the vessel contents,
(Btu)

: Specific internal energy of
the liquid following the
flashing precess, (Btu/Ib)

* Specific internal energy of
the liquid prior to the flashing
process, (Btw/lIb)

: Specific internal energy of
the  vapor
flashing process, (Btu/1b)

: Specific internal energy of
the liquid prior to the flashing
process, (Btu/lb)

: Volume of compressed gas,
(ft%)

Equivalent mass of TNT,
(Ib)

: Scaled distance, (ft/Ib"®)
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