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Effect of local wettability change on liquid plug length in microgravity

Jin YOSHIDA, Takehiko KUMAGALI, and Manabu IGUCHI

Liquid plugs are generated in a partially filled horizontal circular pipe during the period from normal gravity to
microgravity. If the liquid plugs are solidified, the structure of the pipe will be like a bamboo having low weight and
high strength. The structure however is uniquly determined provided that the size of the pipe and the physical
properties and the volume of the liquid are given. In this study the possibility of changing the structure was
investigated by varying the wettability of the inner wall of the pipe. The wettability of the inner wall was locally
varied by coating repellent on the wall. It was possible to make liquid plugs of different structures by this method.
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Fig.1 Liquid plug.
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Fig.2 Glass pipes used in this study.
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P: Photograph
S: Schematic illustration
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Fig.3 Photographs and schematic illustrations of behavior of water [ Type A to C].
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Fig.4 Photographs of behavior of silicone oil [ Type A and B].
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Fig.5 Photographs and schematic illustrations of behavior of water [ Typé Dto G].
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Fig.6 Relation between A and Lyer.
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Fig.7 A Model for mechanism of generation of droplet at poor
wettability region.
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Fig.8 Transient time for liquid plug formation [Type D to G].
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