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An Open Tank System of Valveless Pumping

We present a mathematical model of flows driven by periodic pumping without
valves (valveless pumping) in an open tank system. The model consists of a cylin-
drical elastic closed tube with two open tanks under gravity. The two dimensional
elastic tube is constructed based on the immersed boundary method and the tank
model is governed by a system of ordinary differential equations based on the law
of conservation of energy. We have observed the difference of fluid heights in the
tanks by the periodic compress-and-release action that is applied to an asymmetric
region of the elastic tube. As the previous research on the open systems of valveless
pumping, we have also observed that the direction and magnitude of a net flow in
our open tank system are determined sensitively by the driving frequency and the
compression duration. We are able to explain the occurrence of local maximum
or minimum mean flows (difference of tank heights) due to the resonances of the
system.
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