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Surface-Tension Effects on the Flow Caused by a Two-Dimensional Pulsating
Source Moving with a Constant Speed beneath the Free Surface

by
Hang S. Choi*, and Jae S. Choi**
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Abstract

This paper deals with the flow caused by a two-dimensional pulsating source, which moves
with a constant horizontal speed beneath the free surface. The analysis is based on linear
potential theory including surface tension effects. In the case of suberitical reduced frequencies
r<1/4(r=Uw/g, U=constant speed, w=circular frequency, g=gravitational acceleration), six
wave components are found, Two of them are largely affected by surface tension, which
propagate ahcad of the source in the direction of and opposite to the steady translation, respec-
tively. The rest are almost identical with those found by Haskind (1954), i.e. for which the
surface tension effect is negligible. For low oscillation frequencies, the resonant frequency still
exists at = only slightly greater than 1/4. For oscillation frequencies greater than v(=w?/g)>

20, the surface tension effect is so significant that it disperses generated waves and consequently
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the singular phenomenon is removed. However, in addition to the gravity breaking, capillary

breakings occur when the translation speed coincides with the minimum capillary celerity.
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