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Flame Interaction at Leading Edge of a Triple Flame
Regarded from the Burning Velocity
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Upstream velocity field and curvature of a triple flame generated with methane-air mixture are
experimentally investigated in various fuel concentration gradients. The flame curvature, which is
measured from visible flame images, rises by increasing the concentration gradient. PIV data
indicate that the triple flame burning velocity is almost constant. The flame strain rate goes up with
the increase in concentration gradient. C.J. Sun et al. propose the theory on the burning velocity,
which takes into account the effect of flame curvature, strain and Le number. The burning velocity
by their theory is smaller than the measured triple flame burning velocity and shows the tendency to
decrease by increasing the concentration gradient. This result indicates that there is another effect
which strengthens the burning intensity. The effect also cancels the others, which weakens the
burning intensity. There is tendency for this effect to go up by increasing the concentration gradient.
It suggests presence of the flame interaction between the premixed and non-premixed flames at a
leading edge of the triple flame.
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Fig.1 Experimental setup of a 2-D methane-air triple
flame
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Table I Non-dimensional concentration gradient in
this work
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36.6
31.9
29.5
25.0
21.3
16.8
12.2
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Fig.2 Typical laser tomographic image for PIV mea-
surement
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Fig.3 Visible premixed flame position of a triple flame
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Fig.4 Effect of non-dimensional concentration gradi-
ent on curvature of leading edge of a triple flame
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Fig.5 Typical velocity vector image from PIV mea-
surement
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Fig.6 Velocity profile at upstream of a triple flame (y-
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Fig.9 Effect of non-dimensional concentration gradi-
ent on burning velocity of triple flame compared
experimental data with theoretical data
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INETOWHFRE» >R T, 20 &> % Triple
Flame icB1J % TR A KK L IEECAK A OHET
BORBTERMCESHT L1, BEsEgET?
DFECTRHR S8 Z W 0B ICEHL <, 5%0
RETOH D, LLahs K clllEy—gt
B 5 BE O TEAKKIZBWT, Triple Flame
ERBRDEIFER b DR ZIEL, T D KK DOHERR
Wi & Ep L 2 BREETEE & v 5 ERER T 5 2 &
T, KEMOHETH L v ) BN En 28 5 1+
LEBTE, TREIVBEISIROKE S0EN
WX BKRBOMAETHOKESNFHTEL2 LI
%Y, Triple Flame DK %5k % PRI+ 2 > 2 TH
BERBHRO—D 5Btz 3,

4. % B

BEIORER2ET LAY Y « BRPRESH S EIE
3% Triple Flame 2B L T PIV % F\> T K £ B
DEMEGEBIE L, 2O SPEEIIRORE %
ERICBOE LA RET CHIE SN2 KA & S
DFENDSRD & 5 itz B,

(1) KEMEREOHRE, Le¥, HEOBE L ¥ %
FRE LB & H X U RS 3, EE
FE &3 Triple Flame DBREHE L 1 & HH & iz
S, F 7‘:‘@”%% 15 Triple Flame 0K %SGl ==
ERRBERSE 0 5 BRE D 2 KA MIEDRIEIE, JBEZ S
FERKEWIZERE 3,

(2) E#lL7:(1)0FERKCELTCZOEREE 2
DELTDEI R ENETONS, £T Le BEhE
(B EWME OBEIRILBENR), WE OBIILHENE, K
REROFIE, HFOHBE BIBE KEOEGHE
THEEFERT 5 &, FEED Triple Flame D RABER
B, FRE KK & BRI OIBUKE & O
ETHBOREPFEHELTCHB LW S, & TEBICR,
Y ol KRBREOREISEZ 2 L BEZ 5B
REVEEKEEEORTHORE W X D MR
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