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Evaluation of Blast Pressure Generated by an Explosion of
Explosive Material

Yong-Kyun Yoon

Abstract Explosions of vapor cloud formed due to the leakage from installations with flammable fuels have
often occurred in Korea and foreign countries. In this study, TNT equivalency method and Multi-Energy
method for vapor cloud explosion blast modelling are described and demonstrated in a case study. As
TNT equivalency method is simple and direct, it has been widely used for modelling a vapor cloud
explosion blast. But TNT equivalency method found to be difficult to select a proper correlation between
the amount of combustion energy produced from the vapor cloud explosion and the equivalent amount of
TNT to model its blast effects. Multi-Energy method assumes that the strength of vapor cloud explosion
blast depends on the layout of the space where the vapor cloud is spreading. Strictly speaking, the
explosive potential of a vapor cloud is dependent upon the density of the obstructed regions. In this study,
Flixborough accident are analyzed as a case study to assess the applicability of TNT equivalency method
and Multi-Energy method. TNT equivalency method and Multi-Energy method found to be applicable if
coefficient of TNT equivalency and coefficient of strength of explosion blast are selected properly.

Key words Vapor cloud explosion, TNT equivalency method, Multi-Energy method, Coefficient of TNT
equivalency, Coefficient of strength of explosion blast
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Fig. 1. Peak overpressure vs. scaled distance(After Assael
and Kakosimos, 2010)
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distance(After Assael and Kakosimos, 2010)
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Table 2. Overpressure assumed at each location separated
from blast source

Distance from Overpressure
Location blast source assumed
(m) (kPa)
A (Offices) 120 50
B (Restaurant) 130 40
C (Communications) 220 25
D (Storage tanks) 290 18
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Fig. 3. Overpressure vs. scaled distance(TNT equivalency
method).
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Table 3. Overpressure calculated by the empirical equations at o, = 4%, 10%
Overpressure
Distance (kPa)
(m) = 4% = 10%
Yoon Mills Kinney Yoon Mills Kinney

120 108.9 26.8 24.6 181.4 46.9 43.6

130 95.3 235 21.4 158.7 40.1 37.2

220 39.6 11.4 9.8 65.9 16.9 15.1

290 25.0 8.3 6.9 41.6 11.8 10.2
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Table 4. Overpressure assumed and calculated.

=3 33

Overpressure
Location Distance : (kPa)
(m) Assumed T (l\e/[(?:ls\:aizr:;iomn;:thod Multi-Energy method
A 120 50 46.9 65.8
B 130 40 40.1 54.4
C 220 25 16.9 23.0
D 290 18 11.8 15.1
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Mills4}3} Kinney4}2 ¥43g71sk= 202 LRt
3 719} B4 Sl Millsafo] 374 Tijtel] 7Hd
ARt 3 Alsehe AeR 24EIE INT 57K
Fe 7 o YU OR INT S7Hle] Adter
dH 1045 Agstlont Al Aok Felet 2
IS @7 fside INT S7HE 10% oo
AdAshe Aol 28 Zlos Azidn:

INT 57b89] 749 %3 Wgo] Uojt 2
PRSI dukAo Rt $71e Bl 2
o] A% Yofupy] wRe] Felat E g 1]
She chgeld Aol 3718 = sl o fefst

o

ol g 4 Qe FLHEASE 1002 slo] sy
gt Ak Az7E 130m oHiel Bfells 4 YR
ot 2 3 YEREL A=7E 130m ol fAER)
Hollre 4 ekt 22 ghe ek

INT 57bie} ZUerss @a Aol Bt
A HEERe Aol @7l sk ofF T ASE

A e she 7 INT S7PHI} thgold

1000

800

600

s

P_(kPa)

400

200

0 T T T T T T
0 50 100 150 200 250 300 350

x (m)

(b) Coefficient of strength of explosion blast = 10



O] ’:]___-E_‘g‘ 2017—5:}1—35 /\ﬂthH"B:}—E_ EL}]—&]—%%‘?‘H]
Aol efgl A ATk ATl AUk
Shirof 7S =Ytk

)

A7), 2017, Fabte] olgt FulekTA Al

H
W3 AT Sk - duj(gsteldulgatE]x]), Vol
35, No. 1, pp. 1-17.
2. &8+t 2016, ol w2 FHojet A SA% 7L

o

sto} - ulmi(chgialepatn 2stal ), Vol 3, No. 4, pp.

Tel: 043-649-1318
E-mail: yoon63@semyung.ac.kr

28-34.

. Assael, MJ. and KE. Kakosimos, 2010, Fires, explosions,

and toxic gas dispersions, CRC Press, pp. 149-206.

. CPR, 2005, Methods for the calculation of physical

effects, CPR 14E, Chap. 5, pp. 5.1-5.81.

. Eckhoff, RK., 2016, Explosion Hazards in the Process

Industries, Elsevier Inc., pp. 23-30, 421-432.

. Karlos, V. and G. Solomos, 2013, Calculation of blast

loads for application to structural components, JRC
Technical Reports, pp. 4-23.

. Sochet, 1., 2010, Blast effects of external explosions,

8h Int. Sympo. on Hazards, Prevention, and
Mitigation of Industrial Explosions, pp. 1-32.

. Van den Berg, A.C., 1985, The Multi-Energy method;

A framework for vapour cloud explosion blast
prediction, J. of Hazardous Materials, No. 12, pp.
1-10.

. Van den Berg, A.C. and A. Lannoy, 1993, Methods

for vapour cloud explosion blast modelling, J. of
Hazardous Materials, No. 34, pp. 151-171.





