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A Study on the Flame Curvature Characteristics in a Lifted Flame
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Abstract - Flame propagation velocity is the one of the main mechanism of the stabilization
of triple flame. To quantify the triple flame propagation velocity, Bilger presents the triple
flame propagation velocity through the experiment, depending on the mixture fraction gradient,
based on the laminar jet flow theory. However, in spite of these many analyses, there has
not been any attempt to quantify the triple flame propagation velocity with the radius of
flame curvature. In the present research, a relation of the flame propagation velocity is proposed
with the radius of flame curvature for the flame stabilization mechanism. As a result, we
have shown that the height of lifted flame is determined with the nozzle diameter and exit
velocity of fuel and presented that the radius of flame curvature is proportion to the nozzle
exit velocity of fuel and height of lifted flame. Therefore, the importance of the radius of
flame curvature has to be recognized. To discribe the flame stabilization mechanism, Bilger’s
formula has to be modified with flame curvature effect.

Key words : triple flame, propagation velocity, radius of flame curvature, stretch rate, displacement
velocity, mixture fraction, laminar burning velocity
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Fig. 1. Schematic of experimental setup.
(a cross—section of cutting nozzle at
right-top)

skl e, /e =+ Fig. 1o e
AREE =Z2 170] 0.15, 0.2, 025, 0.3, 0.35mm
72 0.26, 0.36, 0.46, 0.51, 0.56mm)<] €1
J RS I v Sl ek
7] $13t] =Z ZolE 200mm ©]%d
i8] AA AL E wE
of g F S5
ollateral damage)|tt TAX 52 HA|
x| AE o] gste] AR
< o} Fig. 195709 Az} o]
Al A 2= et
AR TN+ A8, 4847 9 dFi2A
2 FAH9 T A8 99.99% 2] TE AL ALE
st fEgERdS HEvEHE H5E 1, 5, 20,
100, 500, 1500mi/min 8] MFCZ AF8-8}9l 0,
Z& Imx1Imx1.5m 7] o}7 & 8] Yo
AX =k B oA f4EE 7]l o
@S 7] Y8 w=F -l W4 (mesh)E A X5}
Qom, SAFAZ YAE v b
VM- HMX20C)E AF&-3}53 T

—~
o

oY
i
o
N e
i)
iy

o
I ol
== o ol o

ro K
=2

O>' x

Q

1

5 L

i oy
(H oL
o 2

N H O 2 (o [)
M
_O|L

il

299 14399 PElE =F YT
) AR a9 st Sk e

- 36 -



Fig. 2. Real image of lifted flame and mea-—
surement ruller.
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Fig. 3. Height of the lifted flame with exit
velocity of fuel at the several nozzle
diameter.
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Fig. 4. Measuring point to measure the radius
of curvature of the lifted flame (right-
top) and curve fitting of data.
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