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Turbulent Flame Propagation in a Combustion Bomb

Kazuo [INUMA and Toshio YAMADA

Abstract

Turbulent flame propagation process in propane air mixtures contained in a
cylindrical bomb was observed in detail by means of high speed schlieren motion
pictures. Emphasis has been put on clarifying the effects of turbulence on burn-
ing velocity in connection with the structure of flame zone. Burning velocity was
obtained based on a thermodynamic calculations assuming adiabatic lame tempe-
rature.

Although intensity of turbulence is limited to a smaller value in the present
study, the following conclusions have been obtained. (1) Relative increase in
the burning velocity caused by turbulence is more conspicuous with a mixture,
equivalence ratio of which is far from stoichiometric. = However, in the initial
stage of flame propagation, the effect of turbulence can hardly be seen. (2)
With the same flow velocity of mixture, turbulence is more intensified and conse-
quently the increase of burning velocity is more pronounced in rich mixture
flames., (3) The increase of burning velocty observed in this study can be inter-
preted qualitatively by the increase of flame surface area due to large scale tur-
bulence.
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Fig. 1 Combustion bomb
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Fig. 2 Schiieren photographs of flames in quiescent mixture
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Fig. 3 Schlieren photographs of flames in turbulent mixture
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Equivalence ratio: 0.83, 30 ms after ignition
Fan speed: (from left) 320, 480, and 640 rpm.

Fig. 4 Schlieren photographs of flames in turbulent mixture
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Fig. 5 Mean flame radius against time from spark ignition
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Fig. 6 Flame velocity versus flame radius in quiescent mixture
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Fig. 7 Flame velocity versus flame radius in turbulent mixture
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Fig. 11 Burning velocity against equivalence ratio in quiescent mixture
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Fig. 12 Burning velocity against equivalence ratio in turbulent mixture
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