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Normal and Micro Gravity Experiments on Propagation Speed

of Tribrachial Flame of Propane in Laminar Jets
J. Lee, S. H. Won, S. H. Jin, S. H. Chung, O. Fujita and K. Ito

ABSTRACT
The propagation - speed of tribrachial flame in laminar propane jets has been
investigated experimentally under normal and micro gravity conditions. The

displacement speed was found to vary nonlinearly with axial distance because flow
velocity along stoichiometric contour was comparable to the propagation speed of
tribrachial flame for the present experiment. Approximate solutions for velocity and
concentration accounting density difference and virtual
determining the propagation speeds of tribrachial flame. Under micro gravity condition,
the results showed that propagation speed of tribrachial flame is largely affected by the
mixture fraction gradients, in agreement with previous studies. The limiting maximum
value of propagation speeds under micro gravity conditions are in good agreement with
the theoretical prediction, that is, the ratio of maximum propagation speed to the
stoichiometric laminar burning velocity is proportional to the square root of ‘the density
ratio of unburmned to burnt mixture.
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Fig. 1 Highspeed direct photographs
showing flame propagation : (a) upward
injection with #, = 65 m/s and (b)
downward injection with #, = 7.6 m/s
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Fig. 2 Highspeed shadowgraphs showing
the influence of buoyancy on flame
propagation : (a) upward injection with uy =
6.5 m/s and (b) downward injection with
= 76 m/s (numbers indicate time after
ignition in [ms])
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