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Abstract: Risk assessment of dust explosion accident in space and planetary environment have not
been considered. In order to establish fire safety protocols for dust explosions in space and
planetary environment, it is necessary to investigate the flame propagation mechanism near
flammability limit in the extremely low speed flow field. In the present research, aluminum
combustion experiments were conducted in a microgravity environment using parabolic flight of
aircraft MU300. The dust concentration, particle speed and aluminum luminous flame were
measured by the simultaneous high-speed visualization systems. Results demonstrated that the

discrete flame for lean mixtures was observed.
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Fig.1 The experimental apparatus for
parabolic flight of aircraft MU300.
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Fig.2 The schematic image of
optical diagnostics.
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Fig.3 Time histories of particle speed u
(m/s) before ignition timing (=0 s).
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Fig.4 Time histories of dust concentration C

(g/m*) before ignition timing (=0 s).
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Fig.5 Flame propagation behavior of
22 um aluminum particle in microgravity.
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