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Abstract : Experimental investigations were performed to examine the effects of different electrostatic discharge ignition
energies on LPG/air mixture explosions in an explosion chamber. The chamber consisted of 500 mm in length, with
a 100 x 100 mm’ cross section. Three different ignition energies were used: 0.30 mJ, 46 mJ and 98 mJ. Flame propa-
gations were recorded by a high speed video camera. The results of flame speed and pressure obtained from the different
ignition energies were discussed. It was found that as the energy increased, different flame initiations occurred. This
caused the time interval in both the flame and pressure developments. It was also found that the flame speed and the
pressure were less sensitive to both 0.30 mJ and 46 mJ, except for the ignition energy of 98 mlJ.

Key Words : LPG, flame propagation, explosion pressure, electrostatic discharge energy

1M 2 Hsiglo] T ZUAE S4o] L vlA=
9131 Hjertager =, Phylaktou 2 Andrews”, Moen

Zup 5} Zulo] XzFAC o ) )
g e e T S S URA NS 50 Mokay 500 o) A2 Sawsick ofsel A
g, Wit s Ul A% Yohs YUE S0 g gobsi, Hiortager %7, Phylaktou ) Andrews”
et Ho] ofsf Hp-He. oS ekl FE L planar FE)2] H3ko] point Feje] As} )

dadS 3% saE ol B O Euleln) Sli4ug /1S WHIL Mo-
3 H o 2l o] A] A Z _ _ _
-‘-—]’7‘1 303 ]EH =2 ‘r‘] =] ﬂ?‘_ —:—:’—71] 27} ] en %5)374_ McKay %6)_% X{]Eﬁ]—?“; —%EHQ/] znqgl_%]_o]

ok, A HiAle Fdo] dojt 3 AT S4e
TEshE dTtelal F HAls 7HAd =8 Het
AAIE ke Aok k] - A7)
AAUAE aLsA] oL, i @A dge A
o} AqUAIE 7HE 714 At ST ARg-Sto]
FU7E S48 18cke A5 w¥ekL AL &
Ae FiAE S4e s ¥ & 7t

B9 #Ha HalolufA] Aol Pk ek

ofgs & FItl 9 ZPO RO HolE do
ZtkaL sl ey o] 52 Aqte ©hA A3k
Fefoll =gk=]o] ok

A7) 2o o | Ao g ZWAE 54 B9
913 Bradley S, Zhen Y Leuckel” o] 2|3 3]
oL 23 %|9ict Bradley 52 4.09 mJ~10.40 mJ <]
AstelrA|of| w2 we-37] Sha9] FaE%
gt =2 A2 Q1 A4S Al=sklar, L At &}
= #1919 dofel|A|oA StaEes FFE A

" To whom correspondence should be addressed. o o Ly o 10 _
pdj70@seoultech.ac.kr %ﬂ__‘ 7/"1»‘§ L}E]—ME]- 131]4_’ UH‘F‘ T @ﬁ]—oﬂbﬂ

—

26



FE7| oA RO THE LPG/S7| 2822 HESJo| et X d7

A& HWAYA7]+= pyrotechnic H3L7|(1 J o]/ hHE ©]
23} Zhen Y Leuckel® Q] A3l o)| A wek-27] &3}
59 Fhd4e W Zakoree 3o z|2] A7|9
w2} ngshA S Wt
Zd7 s EAT TEste] HfolluR|2] G
gt A7t gollE Bt 71 Ase A
7] 2ukae] Bwet Zlo] giyio|ck AA|E, LPGH
FAAN A= A7 Aua B X753, 22
)2 QI3 A - Zio] vhAyst 7hsAde] o A
a1, o] wfj ¥ 7Hs3E WA E = m) FEQ]
Ao g Kol 3hgof wet 11 Fwr) 37 WS
o], FAF EAL Aog Zo= getEch 1
AUt A7 7] U Ao wE LPG/E
7] EHEO] Zul7)E EAo) T3 AYH A=
Al v glch
01011 B ?'HOML
2 LPG 34

]
=
O
o s B4 *E

427] Wdolv 7] 7)o
A 3t g vl
oz zAsle] Husha
A o), Qe f‘foi LPG | FA14de] tfalo]
AA7] WA= Qlgh ik HW* = B7KerL
A} FALFA GSHCED) =5 283 o CFD]
auE Y HEY wEg @%6}% ol 83 7124
22 ZgEe} ddEnh

Fig. 1 2 o] AL ARgA o] Aees
LERHTE Z320 9= polycarbonate A2 = 100 x 100

mm’ 2] gh 2ol Zo] 500 mm, F7] 10 mm= A4
shel Aapstaich Zugee] & & LRH 7
B2 NqAsiel on Zubau| Yo ARz Ao
£(30 30 mm’)S F3}YLOZEE 250 mm A7
M7)5kgL.

ﬂi{f_— LPG(C4H|0 96%, C3H3 4%, by VOI)% /\}%
st o, Qoo B sroa FH7] ol
Ao W FEAFE A 15t MFC(Mass
flow controllers)&2 LPG-&7] &9 =& °F 4
%z o Eqete] Bubule] Fstedc 4l A
A4< 919 531 wEsigon, 1 ANE P
Ak

wrele S 24317] Yk Y=EAIA(Kistler 701

AE FH AR ol AA|skoih dEAlA =R
B &3 &+= As-2 Amplifier(Kistler 5019B)E %
3] $Z3}o] A/D Board(DT521)E F35lo] AlA| o]
A ESEEE AY S OE go R HEsh - A
g W Z2I3e)] A=y skick 7‘@} -
Yol A S 1y 9 SFEEEE 54
3}7] 9J8ke] 1147 pHZHKODAK SR- ULTRA o=
ol-gste] 24 500 ZQlow 253k

BA7] RN E WEA717] 8 HsPgA|
(KIT101)E ARESHATE o] A= AR (K-
HD1502PM&,0~+15 kV), Condenser box(C =35 pF~
1000 pF)& ATt HEo A= E=1/2 CV(]
714, E: st A], C: AL, V: HhHer A
Abstglom, & Aglof ARg-E 42 Table 17} 2t
7|4, AU Al= E(=03 ml), Ex(=46 m)),

i

m{x

A/D
Converter

Pressure

Syst
Sensor ystem

Thm plastic
. film

- -
Ignition energy
power supply )
I Obstacle
MFC system |
00 v

Fig. 1. Schematic of the experimental set—up.
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Table 1, Three different energies used in the tests,
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Fig. 3. Flame speeds versus times for three ignition energies:
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Fig. 2. Flame propagations images by three different ignition energies: £, £2 and Es,
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Fig. 5. Variations of pressure rise rates for three ignition en—
ergies: £, £2 and Ea,
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