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Moisture transport in porous media under low temperature, low pressure and small
gravity conditions
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Abstract: Moisture transport in porous media is one of the most important subjects to
design space utilization from the viewpoints of hydrology, agriculture and civil
engineering: mechanism of water cycle in a planet, environmental control of plant,
construction of a base on a planet. Since space has a different environment from the earth,
however, laws of moisture transport on the earth may not be valid in space. For example,
since interaction between solid surface and water is dominant rather than gravity under
low temperature, low pressure and small gravity conditions, the specific mechanism, such
as sublimation from ice to vapor, transport by vapor phase and condensation from vapor
to liquid phase, will be more important in space than in the earth. In this study, we have
measured changes in temperature in sand columns to understand phenomena of phase
transition and transport of water in porous media under low pressure. As a result, we
found that sand froze due to evaporation depending on its water content. The result
shows that water can exist as ice in the ground of a planet under low pressure. We need
more experiments to measure water movement in the frozen sand.
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Fig.1 Sand columns in the chamber
under vacuum
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Fig.2 Frozen wet-sand in the chamber
under vacuum
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Fig.3 Temperature as a function of
time in 0.5 % and 6 % sand-columns
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Fig.4 Temperature at the depth of 11
cm for the sand column with different
initial water content
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Fig.5 Evaporation loss vs. water
content
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