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A Study on Interacting CHa-Air and Ho/No-Air Premixed
Counterflow Flames
Chang Woo Moon, Jeong Park, Dae Seok Bae and Jeong Soo Kim

ABSTRACT

Using a counterflow burner, downstream interactions between CHs-air and Ho/No-Air premixed flames with
various equivalence ratios has been experimentally investigated. Flame stability maps on triple and twin
flames are provided in terms of global strain rate and equivalence ratio. Lean and rich flammable limits are
examined for methane/air and hydrogen/nitrogen/air mixtures over the entire range of mixture concentrations
in the interacting flames. Results show that these flammable limits can be significantly modified in the pre-
sence of interaction such that mixture conditions beyond the flammability limit can be still burn if it is
supported by stronger flame. The experiment also discusses various oscillatory instabilities in a stability map.
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Fig. 1. Schematic diagrams of counterflow burner and
flow system.
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Fig. 2. Intensity as a function of distance along burner
axis; (a) triple flame, (b) lean CH4/Air flame mer-

ging.
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Fig. 3. Triple flame stability maps at (a) the rich 15% H./
85% No/Air mixture and the lean CH4/Air mix-
ture, (b) the lean 15% H2/85% Na/Air mixture and
the rich CH4/Air mixture.
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Fig. 4. Comparison of The extinction boundary for lean
30% H2/70% No/Air premixed mixture and lean
CHo./Air premixed flame.
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