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Numerical Study on Tribrachial Flame Propagation
in a 2-D Mixing Layer

Jun Hong Kim, Hong Jip Kim and Suk Ho Chung

ABSTRACT

Propagation characteristics of tribrachial flames have been studied numerically in a
two—dimensional fuel/oxidizer mixing layer. A flame is initiated by imposing a high
temperature ignition source. Subsequent propagation of a tribrachial flame is traced. The
flow redirection effect at the leading edge of a tribrachial flame increases the propagation
speed beyond the corresponding stoichiometric laminar burning velocity. The effect of
mixture fraction gradient on the propagation speed of a tribrachial flame is analyzed in a
mixing layer considering that mixture fraction gradient increases as a tribrachial flame
propagates toward upstream. As the flame curvature at the leading edge increases with
decreasing mixture fraction gradient, the flow redirection effect becomes more pronounced
on the flame propagation speed. As a result, the propagation speed of a tribrachial flame .
increases with decreasing mixture fraction gradient.

Key Words @ Fuel/oxidizer mixing layer(d2/At8Al¢] &%), Tribrachial flame
propagation(4x 3t #A3), Damkohler number, Mixture fraction
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Fig.5 Contour of reaction rate with time for
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