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Applicability of clinostat for simulating water infiltration in porous media
under microgravity

Naoto SATO!, Yuichi MARUO!, and Kosuke NOBORIO?

Abstract

Horizontal infiltration experiments are usually performed to simulate moisture transfer under microgravity
(uG) on the ground. However, when comparing the infiltration rates between horizontal infiltration experi-
ments carried out on the ground and those carried out in the space station, the infiltration rates in the space
station, i.e. under true uG, are reported as being lower than those on the ground. Horizontal infiltration experi-
ments on the ground cannot truly simulate uG environments. To simulate moisture movement in porous media
under uG on the ground, it is necessary to seek methods other than horizontal infiltration experiments. In this
study, moisture imbibition experiments were performed using a 3D—clinostat, and infiltration rates were com-
pared with those measured by horizontal infiltration experiments to investigate the performance of the 3D-
clinostat as a true uG maker. For loamy soil and glass beads with small hydraulic conductivities, the influence
of gravitational direction became negligible thus we confirmed that Washburn’s equation was valid. The in-
filtration rate for the loamy soil using the 3D—clinostat was consistent with that of the horizontal water infiltra-
tion experiment, which means that the reduction of infiltration rates in the space station did not occur in the ex-
periments using the 3D—clinostat. We concluded that the 3D—clinostat could not properly simulate the physical
properties of water altered by uG although it successfully dissipated the effects of gravitational direction.

Key words: Porous Media, Water Movement, Microgravity, Clinostat, Horizontal Infiltration
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