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Establishment of solid material fire safety evaluation method for manned space
activities on the Moon and Mars

Nakaya, Shinji
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In order to evaluate the fire safety of solid plastic materials for manned
space activities under partial gravity conditions aiming at the Moon and Mars, combustion
experiments were conducted for PMMA rods with diameters of 4 and 6 mm. A combustion vessel was
installed in a centrifuge, and the limiting oxygen concentration (LOC) for flammability in
opposed-flows under hypergravity environments was investigated. In addition, a LOC model in
opposed-flow was developed, considering the energy balance. The model parameters were evaluated
using a Bayesian approach: the Markov Chain Monte Carlo method. As a result, we clarified the
characteristics of the LOC under hypergravity. It was also shown that the Coriolis force can be
negligible near the LOC. Furthermore, predictions of the LOC under partial gravity, such as on the
Moon or Mars, showed that it is lower than those in normal gravity and microgravity.
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