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] 34 (Detonation) & HAI= ki 17| wiio] dAPAon= dojupr7h 444
& dolete A A el Atk (AlChe, 2000). ®& TNT 57k ®dlo] ojgh <
AT-E HW INTS7F Zdel ofgk ALtghs A5gka vug A3} £33 Ao
715 75l tsiAe A dAlstal = Wi 2 ﬁ(Deﬂagratlon)Q] 7370—01]%

AR AAkgre] A ygtta Baska 9)
BAe 7k 7hart o= Al S %%k)oﬂ/ﬂ Ebel=A 5 A sofyt
MRS 3T £ dorz A ¥ow  (Eggen, 199), W&
Baker-Strehlow 292 31919] g W3 Fofj&o] ol et 319 £=&
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<X 2> d3rt29] 7)EE(AETE) 9

M7t e] FF A% 2 HF 2=(TC) 718k ()
ZE 21 0.364
Zzgd 21 0.364

et 21 0.124
AR -30 0.382
R o} 21 0.183
<3 3> FFSHISD o 93 dFF T+
Z3H (e 3% A
kPa (psi)
0.2 003 | #e Feo] I
0.7 010 | & freldo] <=
1 015 | frel7t g e debAel oY
2 03 | He AT d57F sk FEe] 10% T
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g 7te] Ay dojHokar Harstal itk (AlChe, 2010). o3t Axs &
lat7] $1ate] Y&H (Vo] 10 m’el Age=e] s Ao i Ao (P)o
20 MPa(2 x 10" Pa)o] i #14e8= We] 7|14 Bl & n|(x)7}F 1.4, 2] 3 TNT 3he}

o)
o] Aol 4184x10° Jkg?l 4S9l WEAUAY} INTEHS Astalslon
<E 5>9) ARt Aot

<E 5> SAAELo] mE AU AN Az i

Model F9A 47194 (Pa) HZ ol U1 (M]) TNTZ#(kg)
Baker model 2 x 10’ 390 93
Kinney model 2 x 107 1060 253
Brode model 2 x 10' 497 119
Crowl model 2 x 10° 858 205

<GE 5> Aol & F ko] WEAUAY] ALt ghell gl Kinney
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EF  42x10°
Qmr 4184 % 10°

Wy = = 1000 kg

<3 6> AtazAtgel Wigh oA B TNTEH] At

Model £71%9 (MPa) el |34 (M) TNTZ % (kg)
Baker model 9.7 4200 1000
Brode model 9.7 6300 1500
Kinney model 9.7 8300 2100
Crowl model 9.7 6900 1600

3) AAfaLe ArbAste] vl

AA AL g5 92 300 m=2 Z2AFE Y Brode ¥ Kinney model S A&
sto] dojd TNTE &S SAZ F3¢S AXtetdion 1 43 dFE <1 7>
of A TE AANALILe} Bl s HHA
A =3k 21 Kinney models thAh

£ [29 5]~[2" 6]o YEAT

<E 7> AAA 2 szt A3 v

Z 329t a5t e Brode model?] Kinney model®]
(kPa) A% A=l (m) At A (m)

7 AT E7bs A=Y & 205 229

6 A= dF7F o 230 258

5 thao] AdE 93 265 296

4 Tl 2 AE gE 313 350

3 AE9 HA 938 @ 386 432

2 Fd gHAI2.1 kPa) 516 577
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Digital pressure Thermocouple Pressure
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Gas outlet : A : Gas outlet : B
|| |1 ! 1
CHs— 0.05 m T
Vacuum
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Gas outlet : A Q Gas outlet : B
|| | ! 1
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Concentration of CH,, vol%

—— Tube of 0.4 m length
—@— Tube of 0.8 m length
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CHy +a0O,+b Ny —>nl CO, + no HO + n3 Oy + ny No + ns CO
+ng Ho +n7 O+ng OH + ng H+ ng NO + ny N
nc - nm+tn =1
ng . 2me +t2ng+ng tng =4
no - 2m; +n +2n3+n; tny tng + nyp = 2a
nN - 27yt nyp tnpg = 2b
7 A BHPD Ak Tt ok

Pi = Ani
A* = (Taas / TPy / (1 + a + b)}

Zzte] Yol ojs) AABFAREK) 2 olah AZo] HATT

120, < O g = Kl-[(ny)"%/A]

CO + (1/20; <  CO D om = K2 [(ng)"Y/A]
(1/2Ns + (1/2)0, < NO Do = K3+ ()" (ng)"”?
12N, < N D = K4-[(ny)"¥/A]
(1/2H0 + (1/40, < OH D ons = K5 ()" [(ny) /(A7)
(1/2)0; + Hy < HO o = K6 ()" (ng) A

2H + (120, < HO © oy = K7 (no)-(my) "% A®

T3 2HP) R FEAE(Pm)S v 2

P=30) = A~ZMm), Pu=(Zn)-RT) / Vo
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Abstract

Study on analysis model and effect factors in fire and explosion accidents

Ou-Sup HAN

Center for Chemicals Safety and Health,
Occupational Safety and Health Research Institute, KOSHA
339-30, Exporo, Yuseong-Gu, Daejeon 305-380, Korea

Objectives : We investigated the explosion models to estimate the effect of
explosion pressure caused by leaked gas due to damage of storage tanks and
piping. Also, experimental study was conducted to examine the influence of
explosion pressure and propagation velocity due to the obstacles placed in the
explosion space.

Methods : The damage results of actual gas explosions with the empirical
explosion model were investigated in order to identify the accuracy and usability
of existing models. And we compared the behaviors of flame propagation of
methane-air mixtures using with the 3D explosion simulation code (VEXDAM).

Results : We have conducted the explosion damage evaluation using the
models of explosion pressure and rupture energy in actual gas explosion
accident. As the result, it was found that Brode model was most accurate for
the calculation of overpressure conversion distance. We used the parameter

named barrier ratio in order to generalize the effect of explosion pressure and
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flame propagation velocity in the closed explosion space with obstacles. From
experimental observations, the explosion pressure regardless of the number of
obstacles increased with barrier ratio. In the same concentration of 10%
methane, the flame propagation velocity without obstacle (barrier ratio = 0)
was 346 m/s but 24.2 m/s (increase about 8 times) with barrier ratio of 0.98.
In the same barrier ratio, explosion pressure and flame propagation velocity
increased sharply with increasing of the number of obstacles. We have
conducted the 3D explosion simulation (VEXDAM) using the same
experimental condition and obtained the similar results for the effect of barrier

ratio.

Key Words : Methane, Gas explosion, Explosion pressure, Flame propgation

velocity, Explosion simulation
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