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Abstract: The present front-loading research investigated that the combustion characteristics and
flame propagation mechanism of dust explosions for lunar and planetary exploration, and planet
residence. In order to decide the experimental conditions for microgravity experiments, the
flammable limits of various powders and the influences on the particle size on the characteristics
and flame speed in a gravitational field were examined. The experimental equipment under
microgravity conditions consisted of a powder ejector system, combustion tube, flame arrestor and
high speed camera was designed. The flame propagation of dust explosions under microgravity
conditions was numerically investigated by using the simplified model of heat conduction

equation.
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Fig.1 MEC as a function of mean particle diameter

L]

400 mm

L]

L]

T

Y

1

Air tank |

Ignition High-speed
system Cortrol unit Camera

Solenoid valve control

Fig.2 Microgravity experimental equipment
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Fig. 3 Effect of particle size on the flame propagation

behaviors of aluminum
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