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Effect of Electric Fields on Flame Speed of Propagating Premixed

Flames in Tube
S. K. Ryd’, S. H. Won", M. S. Cha"", and S. H. Chung"’

ABSTRACT

The effect of electric fields on flame speed has been investigated experimentally by
observing propagating premixed flames in a tube for methane/air mixtures. The flame
speeds were measured in both the normal and micro gravity conditions to substantiate
the measurements. The results show that the flame speeds were enhanced by both the
AC and DC electric fields, as the flame approached to the high voltage electrode located
on the one end of the tube. The enhancement of flame speed was proportional to the
square root of the electric field intensity, defined as the voltage applied divided by the
distance of flame from the high voltage electrode, when the electric field intensity is
sufficiently large. When the electric field intensity was low, there existed critical
intensities, below which the electric fields did not influence the flame speed. This
critical electric field intensity correlated well with the flame speed.
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Fig. 5 Variations of flame position with time
in AC electric fields for f = 60, 150, 300, and
600 Hz with ¢ = 0.7 and Vac = 9 kV.

2 AT AN ERo] gFgARSE] 92
FE A7 L ol nAYG AF A
cAe WY vedde AE BAgEH HAA
2 gaddezyy He Hojxglernz 3
dol FA He AAHY AP A= WY
AE 53 oA o, Hael FFLe] ¢

# AY Xl we 2448 4 U 0% HUg
7l 98 FE¥ WA == 24T AAY
A £ A4 2YE FYAgen, 42 @

shol] whE AMFAESES] WiE AFHA E%

Jo L

EF@7NRA=E E (E=V/Hoe Al g
o AR stgAdde] AFe e Wt E
T Fad= 2 Ao oe ANF A= W
zhe] Bl 2Ade]l mie FIF s B2
drrt zotd ¢ glde AL ovigd. AU
o] A ¥ AF}E viAHW O(MHz) °)
Zasici4]. WEe B HEY FHSFE 1kHz
ol zteltt, o] Af{oAY B AY FE Hs A
Al AAHA JEFHF 2P Aol 34
AEE 49 Aole FAYAHLz o F
A EH F, AFA7NZANE stge] Aot
e B¢ A7 FES WU doid F An
ol LFF/NHY A FAY & YW A
2 A= wgle] mE FAE olse AF AT
A g Adolg, AFFHE WY FR9 &
HolA stgHTEEe] Foto dE =E Ao
2

3.1 sedd™asE 53
A7) o BHYAREE F7tE AN ©
E X dolE & u|B& oA Mool Aelx ¢
e A% S e WEFoEA ANE & UG,
Fig. 6& @] 066, f = 60Hz Vac = 3, 6, 9
kv we) sdAmEEe] 71 ASE RIF
7% Eol e @42 Jehigdoh A, RE
Ay deolg o] Eoll HWo] ATBALS /AL
4 ¢ ok EAZ ASe 7187 E log-log 2
gz 052 Ptk F ArFe] 2 AL
of a8 — EY2 olt}, Az Hr\Fe] e A
Sl ASE AS; - E 2 893 gojur] A
zs] 0o 2 drizith o]t o= YAZ o
o BARANME FdAFEEe ARHoZ 9
gg 2 BitE JA AR 25 Et EAG
& oot

AAA7H ZE ES Eol e a5 Auw
Ag Jehdy) 98 F sHA Fu9 fitting §5
(AS; ~ EV*+ C, AS, ~|E- E.RIGHI®=
shgioh.

AS;~E'’+C & ©14% fitting® Fig. 6°
HHoz BASGen of W R = 093]tk o
E 23 A7NAREs 2838 € 0 Fd9Gs
E9 Z7bl AZZREY 1243 2 ARBA
& 714 e B2 wdel 9 fittinge EZF 7
&g we PAGHAY, AARNY FES
AAs Aoy dadE HAAx Qe Aem



Al 328 KOSCO SYMPOSIUM =8 320069 % 7)) 141

2. AN AEE AYstrl 98
AS; ~ |E~ E.REGHE'S fitting& H2E33
oo Fig. 6o Fdez2 Jelfnt o @ n =
0521, R = 0.93°]th. Fittinge Eoll A& aS; 4
g dolete] BES A & wepzith

1000 ¢
F 1 #2068
£=60 Hz

-

=3

S
T

4

A S, [emis)

=3
T

7 df Mesh
i

1 gt t

el Lo iiaatd

10 100 1000 1
Electric field intensity £ = VA c/X' [Vimm)

Fig. 6 Flame speed Enhancement with AC
electric field intensity for mesh electrode.
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