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Stabilizing Mechanism for Methane Rich-Lean Flame

Wonnam L.ee, Dongkyu Seo

ABSTRACT

Recent studies of a triple flame suggested that the presence of triple point (triple line in
this planar configuration) could explain the mechanisms of stable fuel-lean premixed
flames with equivalence ratio lower than the flammability limit. In the present study,
for better understanding of the stability mechanisms of fuel rich-lean premixed flames,
the fuel-rich flames were replaced with hot coils that will provide heat flux into the
fuel-lean flames. It is found that the fuel-lean premixed flames could be stabilized
without any triple point (triple line): however, the equivalence ratio limit for stable
fuel-lean flame in this case 1s higher than that of the present work with the presence
of fuel-rich flames. These results demonstrate that heat flux coming from fuel-rich
flames should be considered in order to properly understand the roll of a triple flame
for stable fuel rich-lean flames.

Key Words : Flame stability, Slot burmer, Premixed flame, Triple flame.
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Fig. 1 Schematic of slot nozzles and
heating coils
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Fig. 5 C. Spontaneous emissions for varying
rich flames equivalence ratio
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Fig. 7 Spontaneous emissions of a fuel rich
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premixed flame.
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Fig. B Stabilities of lean premixed flames
for adding heat release
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Fig. 10 Stability role of heat and chemistry
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