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A study on the analysis of domestic gas explosioh

Jae Ou Cha and Sang Sub Kim'
Dept. of Mechanical Engineering, Inha University
Institute of Gas Safety Technology, Korea Gas Safety Corporation’
(Received 10 September 2003 ; Accepted 15 October 2003)

L+ ot

AUelA 7ta Z%A AHE 4537 AA 2 HgEe] dsE FAHH S F3
HA At Ao os] stayEol 4T AU F2FAREE FHOoH, A
g ¥&o 272AL ALAY FHLEE ALE] A8 ZF sk EfuE % E
Aetvl o} 58] 3§ reduced mechanisme A& on FHAA FE 7} J7t29] F&
H 2F d2EEE EWt2Y FRAASEA HEAATD - ZEAN EF YA
g 2542559 AFANA dFHIY AL E 29y Foh sEH AHzE 43
7] Y& Ade dAde A, 3due A= AFAFAE AL FHF &
o o3 stgAsAEe Wil e YHYs 2UL A Hen, FE AV wetA
Ao e AW FFFE ol M2 d2A YEue AR AU

Abstract - Numerical analysis was conducted to predict the damage of indoor gas
explosion for the propagation of explosion flame. Indoor gas diffusion distribution due
to gas leakage was obtained by diffusion equation that adopted initial conditions from
reference. Enthalpy of each gas—mixture ratio and reduced mechanism was applied to
calculate flame temperature, and laminar combustion velocities with the variant of each
gas concentration from reference were applied to the gas mixture. Turbulent
combustion velocity was modeled by coupling of turbulent energy and laminar
combustion velocity in x~-& model. For the analysis of flame propagation cartesian
and cylindrical coordinate were used to indoor position and flame propagation
respectively. The study analyzes the cause of pressure rising with the variation of
flame propagation by glass damage, and the result shows that indoor pressure rising
with ignition position varies window dimension

Key words : gas explosion, laminar combustion velocity, turbulent energy, flame
propagation
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Fig. 1 Two-dimensional model for
calculation.
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Chart 1. The flow chart of program.
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Fig. 2 Indoor flow field.
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‘ Fig. 3 Indoor concentration profile.
count time LX=3.0; LY=20; XFd=05;
‘ ul0gas=0.5; rad0=0.001; dif=0.0001;
Clim=0.003;
output
end
C. Eaax: A AAD
LX=3.0; LY=2.0; XFd=0.5;
ulgas=0.25; rad0=0.001; dif=0.0001;
Clim=0.003;
Fig. 4 Indoor flow field.
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Fig. 5 Indoor concentration profile.
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(Cf ~ concentration of gas, Uﬂ the velocity
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My= Vypo, - intial mass of gas in the roo
My= Vo, - mass of burned gas in the

room
t
Moo= ﬁ So U,dt - mass of gas going

through out broke window

pg ~ density of initial gas.
05 — density of burned gas,
Vo '~ volume of the room.
V4 - volume of burned gas,
S« — surface of window,

T, - intial temperature,

T, - temperature of gas product

Uyy=V(2(P-P)p, - mass flow at the
window

S’ - distance from window
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a) After ignition

b) After glass damage

Fig. 6 Flame propagation with various
" conditions.

Input geometrical data (1)

LY =20, LX =30, LZ =20; xF =05
yF= 05, radw = 0.3; xW = 30; yW = 10;
input geometrical data (2)

LY =20 LX =30 LZ =20 xF =1

0; yF = 05; radw = 0.3; xW = 3.0; yW = 1.0;
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Fig. 7 Pressure with far ignition point
from window.
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Fig. 8 Pressure with near ignition
from window.
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My= Vypq intial mass of gas in the roo

‘My= Vpop mass of burned gas in the room

Mo = 5%!50, U,edt © mass of gas going
through out broke window

0p * density of initial gas

0y ° density of burned gas

Vs ¢ volume of the room

V, * volume of burned gas

S © surface of window

T, © intial temperature

T, : temperature of gas product

U=V (2(P— P)p, mass flow at the

window

S’ - distance from window

_29_

>
2
£)
o
r
-4

e d

[1] Kuo Keneth K. “Principle of Combus-
tion”, John Wiley & Sons, (1986)

[2] Strehlow Roger A. “Combustion Funda-
mentals”, Mc.Graw-Hill Company, (1988)

[3] Glassman 1, “Combustion. Academic Pre-
ss”. New York, (1977)

4] Williams F.A., “Combustion Theory”,
Addison-Wesly, (1965)

[5] Shetinkov E.S., “Physic of Gas Combust-
ion”, Moscow, Nauka, (1965)

[6] Hitrin L.N.,, “Physics of Combustion and
Explosion”, Moscow
Publisher, (1965)

[7] Pomerantzev V.V., "Principle of Combus-
tion Practice”, Leningrad, Energy, (1973)

University

F=7t2384 A7A A4% 20039 12€



