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Study on Surface-Tension-Convection Control Using Temperature and Electric Field
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A study aiming at the control of surface-tension driven convection (STDC)

through manipulation of temperature and electric fields has been conducted. The geometries are a
liquid bridge (LB) formed in the gap between the opposing rods, a droplet suspended on the end face
of the downward rod, and a horizontal liquid layer. The working fluid is silicone oil. The results
are as follows. (1) Interfacial heat transfer affects the instability of STDC and the critical
Marangoni number and dimensionless oscillation frequency are correlated with “ heat-transfer
ratio.” (2) In microgravity, the thermal radiation from LB is an important control factor for
temperature/velocity distribution. (3) Application of an electric field to a droplet attenuates STDC

if the temperature difference and apﬁlied voltage are small while it generates a complicated
convection if both are large. Also, the dependence of surface tension on temperature/electrical
potential was measured in a horizontal liquid layer.
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