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Self-excitation of Edge Flame

Jeong Park™ , Sung Hwan Youn™,

Yong Ho Chung’, Won June Lee’, Oh Boong Kwon"

ABSTRACT

Self-excitations of edge flame were studied in laminar lifted free- and coflow-jet as
well as counterflow flames diluted with nitrogen and helium. The self-excitations,

originated from variation of edge flame speed and found

in the above-mentioned

configurations, are discussed. A newly found self-excitation and flame blowout, caused
by the conductive heat loss from premixed wings to trailing diffusion flame are

described and characterized in laminar lifted jet flames.

Some trials to distinguish

Lewis—number—induced self-excitation from buoyancy-driven one with O(1.0 Hz) are

introduced, and then the differences

are discussed.

In counterflow configuration,

important role of the outermost edge flame in flame extinction is also suggested and

discussed.
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Fig. 1 Flame stability map with a function of
fuel mole fraction and nozzle exit velocity with
D=1.0 mm.
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Fig. 2 Flame blowout caused by significant

heat loss.
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Fig. 3 Characterization of heat-loss-induced
self-excitation with a functional dependency of

Strouhal number on related physical
parameters.
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Fig. 4 Characterization of buoyancy-induced
self-excitation with a functional dependency of
Strouhal number on Richardson number.
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Fig. 5 Characterization of buoyancy-driven
self-excitation; (a) triple flame propagation and
(b) flame front propagation.
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Fig. 7 Temporal lift-off height at at Xz =0.6,

Uo=1300 cm/s for Vco=20 cm/s (regime II).
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Fig. 8 Phase diagrams of stand-off distance

and displacement velocity at various self-
excitation modes.
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Fig. 9 Distinct flame extinction modes in
counterflow nonpremixed flame.
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<Numerical Simulation> Edge point
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Fig. 10 Comparison of energy fraction for each
terms In energy equiation.
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