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A Study on the Transition of Explosion to Fire of
LPG and Its' Prevention
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ABSTRACTS

The purpose of this study is to investigate the transition mechanism and prevention mechanism of
gas explosion to fire. Transition phenomena of explosion to fire of LPG in the explosion vessel of its
size of 100 cm x 60 cm x 45 cm was visualized using the high speed video camera and the mechanism
was analysed from the videograph. Newspaper size of 30 cm x 20 cm was used for combustible sam-
ple in this experiments and LPG-air mixture was ignited by 10 KV electric spark. Experimental
parameter was gas concentration, size of vent area and position of combustible solid. Size of vent area
were varied as 10 cm x 9 cm, 13 cm x 10 em, 27 cm x 20 cm, and 40 cm x 27 cm, and the position of
combustible was varied in 4 point. Carbon dioxide was used to study the prevention mechanism of
explosion to fire transition of LPG. Based on this experiment we can find that transition possibility
of explosion to fire on solid combustible from explosion is depends on concentration of LPG-air mix-
ture and the exposure time of solid combustibles in high temperature atmosphere of flame and burnt
gas. And cooling or inerting of the atmosphere after explosion can be prevent the transition of explo-
sion to fire on solid combustibles from gas explosion.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Symbol and position of solid combustibles
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Fig. 2. Photograph of explosion to fire transition phenomena
(vent size : 27*20, LPG 3%, newspaper).

Fig. 3. Photograph of explosion to fire transition phenomena
(vent size : 27*20, LPG 4.5%, newspaper).
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Fig. 4. Photograph explosion flame propagation phenomena
(vent size : 27*20, LPG 6%, newspaper).
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Fig. 5. Explosion flame propagation speed of LPG-air
mixtures with the variation of solid combustibles position.
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Fig. 6. Explosion pressure with the variation of LPG
concentration and position of combustibles.
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Fig. 7. Explosion pressure with the variation of vent size.
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Fig. 8. Ignition delay time of solid combustibles with the
variation of LPG concentration.
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Fig. 9. Ignition delay time of newspaper with the variation
of vent area.
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Fig, 10. Extinguishment of explosion to fire transited flame
on solid combustibles by CO, injection (LPG 6%).
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Fig. 11. Reignition of solid combustibles by air injection
after transition of explosion to fire (LPG 6%).

A2 7AEY A AAFETT 14-16%2 S 17
sk B Aol 2% Co, wEdl 98 AR
o7} A He FL& olu] 7o Zuef 25
A2t AR Ao WEEHAY e Rew #
@t LPG BXE7} 45%0)2 714 Ed sz
Holsle A44g WAy 93 H3dd o8 &)
W EF7Ea7E F2%t F 600 msoll COpt AR =S
A3sle] A3 23 A8 AFEEA 0 363 msoll &
37t HR o 7FE S F 627 ms CO7F AR A
295E 25 9T 5 Ul

A CO8 FAEF Bl COS WS Yol 9
R A9F 7 ke FAEC AVI=EY COo,
WA F1E FR389 Fig 103 & 2708 AY
stgle O Ade Fig 119 ARl JehiTh Fig.
1A By Hpgh 7o) 7kaZdt & 750 msol] A 8o
AA3EY E2 F 825 msell &717F ey
A Ao Fs)E sge] 29EA 2T HE Yol
FitEe AL B 4 Atk mEbA oA wEgry
Hobs €00 A4 g o8] glge) 2858E AL
A% 4 Uik

2 AHE A 7t 29 F Az dolg
A37] A 7heEdol 98] Aastart vhoe
WEHI RF77 WEZ FEe AF) 2o
&3t 7} e A9 7kaEd) o8 sz A
°olg UAE F IS ¢ F Jon Tt Fie| 7
7o ule} Zkslde] wEa 9EF 9] RFYAIze]
t27ls AT Holx 1% olule) AslkZ wa
& Je ALFo] o)A E 7ha Ed & A2
o} Mol XY F UL ZAee ATHED)

M)

4. =

LPGE o} &3t 71a4 7tae] Egef wiE /1A E
29 A Holdde YT A ohg ) g AHE
& dg F AUk
L 7k B8 5 AR do] 42 Errs9
ol me} the e B 4 e G ug
< ZAse Fustgd oA dRsie A FslE
o GHHRT £ A9E Atk REo 7 Eus)
T Aarks £F 3 A FYHE 3719 IR @
A Zstst.

2. PR 2 R EFEA Zuel A9
SR AAE A27rse] HE F SRR Ry
717 FrdH e A BAZE low figre] £9)
ol WMErE AN ] Hetd g & 4 AU

3. MR 27 AL S Eirbge
F7ket] A RelMe Ak WEETE wEY
HEfEol Fot ANHOZ fEEe Akl Bo] &
LHEZE A3 A 7] DojFon, ArEst F 3
2 S7IURgEe] @] i At wEES
7b =3 AT R USRS RolA FEAAA
Z¥o) F7rskse).

4. 7t=EE F sz Hold FE vAE F
& AARE ER7ES FE, AR o gl #F
2 ZEstge BAEYS ¢ F ok

5.7k FL ¥ s Re] Aol WRE] A% &
stekAl o] WEAIZES Zuside) F B o3l &

o 7
2

J.‘N_'.

A& LBt dATIoF 8t Holx 1% o
At FAE HEA TS ANodo] FE5T Ao
asi=

23

1]

1. K. H. Oh, A study on the Damage Estimation of
Indoor Gas Explosion. Report KGS 98-006, Korea
Gas Safety Coporation, 1998.

2. K. H. Oh, A study on the Explosion Characteristics
and Leakage of Gas at Indoor. Report KGS 99-007,
Korea Gas Safety Corporation, 1999.

3. K. H. Oh, A study on the LPG Explosion Charac-
teristics of Non-uniform Concentration. Transactions
of Korean Institute of Fire Sci. & Eng., Vol. 17, No.
4(2003).

4. K. H. Oh, A study on the Explosion to Fire Tran-
sition Phenomena of Liquified Petroleum Gas. J. of
Klls., Vol. 8, No. 4.

T of Korean Institute of Fire Sci. & Eng., Vol. 18, No. 2, 2004



26 o - olde

5. S. E. Lee, A study on the Explosion to Fire Tran- Delmar Publishers(1998).
sition and Fire Prevention. Hoseo Univ. Master thesis 8. Turumi, H. and T. Hayashi, “The Effect of Vessel
(2000). Size on Gas Phase Explosion Pressure in Closed
6. T. Hirano, 7F2~453% 1505 #f. #83C &, Japan(1984). Vessels”, Research Report RIIS-RR-18-3, Research
7. James, G. Quintiere. Principles of Fire Behavior. Institute of Industrial Safety(1969).

SrE A & B, A8 A2 5, 2004 4



