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Effects of Ambient Pressure on Flame Spread over
Thermally-Thick Solid Material
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Abstract: Experiments were conducted to observe the upward and downward flames spreading over a thermally-
thick polymethylmethacrylate(PMMA)sheet, and the effects of ambient pressure and oxygen concentration on
flame spread and extinction were investigated. For the downward spreading flame, the dependence of flame
spread rate on the ambient pressure and oxygen concentration can be described as V, « p“Y(fz . According to the
Damkohler number, the variation in flame spread rate with ambient pressure can be divided into two regimes,
namely chemical kinetics controlled regime and heat transfer controlled regime. For the upward spreading flame,
two flame spreading modes are identified with respect to a critical ambient pressure, which depends on oxygen
concentration. When the ambient pressure is lower than the critical value, the flame is in the retreating flame base
mode; when the ambient pressure is higher, the flame spread takes the fuel regression mode. The critical pres-
sure between these two modes decreases with the increase in oxygen concentration.
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Fig.2 Schematic of experimental setup(unit mm)
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Fig.6 Variation in flame downward spreading velocity
with ambient pressure at different oxygen concen-
trations
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Fig.7 Flame spread velocity as a function of p? 3ch2
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