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Edge-flame Instability in A Low Strain-rate Counterflow
Diffusion Flame

June Sung Park* - Hyun Pyo Kim* - Jeong Park** - Songcho Kim* - Jeong Soo Kim*

ABSTRACT

Experiments in methane-air low strain rate counterflow diffusion flames diluted with nitrogen
have been conducted to study the behavior of flame extinction and edge flame oscillation in
which lateral conduction heat loss in addition to radiative heat loss could be remarkable at low
global strain rates. Onset conditions of edge flame oscillation and flame oscillation modes are
also provided with global strain rate. It is seen that flame length is closely relevant to lateral heat
loss, and this affects flame extinction and edge flame oscillation. Edge flame oscillations in low
strain rate flames are categorized into three: a growing oscillation mode, a decaying oscillation
mode, and a harmonic oscillation mode. The regime of flame oscillation is also provided at low

strain rate flames.
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Fig. 1 Representative direct photo and schematic
diagram of low strain rate counterflow
diffusion flame configuration.
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Fig. 2 Measured and computed critical nitrogen mole
fractions of the fuel stream at extinction with
global strain rate for various velocity ratio.
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Fig. 4 Representative flame oscillation modes: (@) a
glowing oscillation mode, a;=10 s, Xw=0.448,
V=3, (b) a harmonic oscillation mode, a=10
s-1, Xwe=0407, Vr=3, and (¢} a decaying
oscillation mode, a=125 57 X =0.712, Vr =3,
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Fig. 5 Flame stability map and their flame oscillation
modes with giobal strain rate; Vr =3,
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