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Modeling Microgravity Combustion of Dust Cloud
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Abstract: The combustion characteristics of metal powders in the form of dust clouds have been

widely studied from energy utilization and safety engineering viewpoints. In this study, we attempt

to model the propagation of combustion waves in dust clouds under microgravity conditions. The

model considered in this study is simple; in particular, it neglects changes in gas density due to

combustion, allowing the use of given flow fields. The model’s parameters include ignition

temperature and combustion time. It is examined to see if the model can reproduce previous

experimental results. Then, the influence of gravity is discussed.
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Fig. 1

Temperature distributions numerically obtained by

the point-source model. Top: 7, = 0; bottom: 7. = 1.
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Fig.2 Comparison between model predictions (solid line,
the point-source model, and the dashed line, the continuum
model) and microgravity experiments® (open triangle).
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Fig. 3  Influence of propagation direction on the

propagation speed for aluminum particles of d, =10 p.

Particle diameter is 10 pm.
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