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A critical condition for combustion mode transition of flame spread in narrow
channel

Matsuoka, Tsuneyoshi
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Two series of experiments were conducted with two kinds of fuel geometry to
form a narrow channel: parallel plates and cylinder. Based on a comparison between cylindrical and
rectangular channels, the geometrical effects on the flame spread were clarified. The regression
mode, which is known as a unique near-limit behavior that has observed for the flame spread in
cylinder, is confirmed to occur for that in parallel ﬁlates. Experiments with a step change in
oxidizer velocity enabling the mode transition were then performed to observe the response of the
flame. It is found that the resulted mode is different depending on the channel geometry.

An in-situ method to extract the outer surface shape of deforming thermoplastic materials during
combustion was proposed. A visualization system was developed and the proposed method was validated
by using the system. A holographic interferometry for measurement of temperature field in the solid
was also constructed.
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