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Abstract: The flame spread over a thin PMMA film is measured in microgravity condition with
varying the ambient flow velocity, the diluent gas such as N,, CO,, Ar, and He, the ambient

pressure and the sample width in order to find out the impact of these factors.

The result shows

that the flame spread near a quiescent condition is suppressed due to mainly two heat losses; one
is a radiative loss and the other is a conductive heat loss sideward. The scale analysis is very

helpful to decouple these effects.
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Fig. 1 Experimental apparatus for drop experiment.

TELLE | BMRER | HLEE BE | BRIUERS
CplJ/mol.K]| A g[W/mK] | aglmm/sec]| plke/m] [um]
N:-0: 29.2 0.0251 21.2 1.18 N/A
C0:-0. 34.9 0.0184 13.2 1.61 44
Ar-0: 234 0.0196 20.3 1.51 N/A
He-0: 234 0.0506 58.7 0.22 N/A
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3. AT —UIENT

KR DT R NF =T RAEEZ DRI, K
T, B X OEME TG @x&—w%Fé 20
L oBEMbEN-AF—LEZHNTEZ D

Properties of ambient gas at 30% O, level.

7y
y Environment (e) ke [sed V=V +V,
LA 21

i 3l
Gas (g)
Pyrolysis zone TL
N\ ay
X;
. L
Preheat zon ‘M Solid (s)

Fig.2 Schematic of flame structure for scale analysis.
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Flame spread rate with varying ambient flow velocity in microgravity; a) at W=5mm, b) at
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c) at W=20mm. The ambient pressure is 100kPa and the Oz level is 30%.
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Flame spread rate with varying ambient flow velocity in microgravity; a) at W=5mm, b) at
c) at W=20mm. The ambient pressure is 50kPa and the O, level is 30%.
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