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OPPOSED-FLOW FLAME SPREAD OVER A THIN SOLID MATERIAL IN
ZHANG Xia

NARROW CHANNELS IN NORMAL AND MICROGRAVITY

(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Apparatus to simulate microgravity combustion in normal gravity is important for the fire
safety of manned spaceflight. The narrow channel is such an apparatus in which the buoyant flow is
restricted effectively. However, the comparability of flame spread in different gravity is still an open

question. In present paper, opposed-fiow flame spread over a thin solid material in narrow channels in

different gravity was compared experimentally and numerically. The comparison of flame appearances

and flame spread rates in normal and microgravity suggested that the 1 cm high horizontal channel
can suppress natural convection effectively. Such apparatus can be used to simulate the microgravity

flame spread in channels with the same geometrical size. Therefore, the simulation of microgravity
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flame spread on the ground may be realized by first using the horizontal narrow channel on the ground
effect of the channel size on the flame spread.
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to simulate microgravity flame spread in the channel with the same size, and then considering the

microgravity; flame spread; thin solid material; narrow channel; simulation on the
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Fig.1 The Experiment System
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Fig.2 A Sketch for Flame Spread
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Fig.3 The Photographs of Flames
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Fig. 4 Flame Spread Rates as a Function
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