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Development of a water purification device for space residence using droplets
that are self-driven by a surface tension gradient
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For the purpose of realizing space residence, we devised a water
purification system using self-driven droplets. As the basic research, numerical analysis was used
to elucidate the fluid flow when the interfacial tension gradient caused by the concentration
difference and the temperature difference coexist. It was found that even if the driving force
caused by the concentration difference and the temperature difference is in the same direction or in

the opposite direction, the resulting flow cannot be expressed simply by the sum or difference
between the them, and exhibits extremely complicated behavior. In addition, the effect of the
substrate on the conventional droplet behavior in the liquid was remarkable, and the moving speed
was reduced. In addition to this, it was found that the flow phenomenon in the liquid can be
controlled by radiative heat transfer control by changing the ambient temperature.
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