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Abstract

Experimental investigations on flame spread in droplet arrays have been conducted under supercritical
ambient pressures of fuel droplet. Flame spread rates are measured for n-Decane droplet of diameters
of 0.75 and 1.0mm, using high speed images of OH chemiluminescence up to 3.0MPa. The pattern of
flame spread is categorized into two: a continuous mode and an intermittent one. There exists a limit
droplet spacing, above which flame spread does not occur. Flame spread rate with the decrease of
droplet spacing increases and then decreases after taking a maximum. It is also seen that there exists a
limit ambient pressure, above which flame spread does not occur. Flame spread rate decreases
monotonically with the increase of ambient pressure. Exceptionally, in the case of a small droplet
spacing, flame spread with the increase of ambient pressure is extended to supercritical pressures of
fuel droplet. This is caused by enhanced vaporization with the increase of ambient prossure,
Consequently, in flame spread with droplet droplet spacing, the relative position of flame to droplet
spacing plays an important role. The monotonic decrease with ambient pressure is mainly related to the
reduction of flame radius in subcritical pressures and the extension to supercritical pressures of flame
spread is caused by the reduction of ignition time of unburnt droplet due to the enhanced vaporization
at supercritical pressures,
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Fig. 1 Schematic drawing of experimental
apparatus.
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Fig. 2 Schematic representation of droplet
array generation system.
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Fig. 3 Variation of flame spread distance with
time P=0.1MPa, (a) s=4.5mm (b) s=1.5mm.
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Fig. 4 Typical OH chemiluminescence images
of flame spread at atmospheric condition
» D=10mm, P=0.IMP4a, (a) s=4.5mm and
(b) s=1.5mm.
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Fig. 5 Typical OH chemiluminescence images
of flame spread with ambient pressure ; ;
D=10mm, s=1.5mm, (a) P=0.1MPa, (a)
P=0.8MPa, and (c) P=25MPa.
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Fig. 6 Direct images of typical flame spread
at a supercritical pressure of - fuel
droplet ; D=1.0mm, s=15mm., P=22MPa.
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Fig. 7 Variation of Flame Spread Rate with
Droplet Spacing; (a) D=0.75mm and (b)
D=1.0mm.
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Ambient Pressure at Fixed Droplet
Spacings; (a) D=0.75%rm and (b) D=1.0mm.
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