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Objective: Accurare numerical investigation of the valveless pumping effect known

as Liebau phenomenon.
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A valveless pump.

Applications: Pumping in cardiovascular systems, design of micro-pumps.

Model for flow in elastic tubes:
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Forcing term

pa(x, t) = p0 + 2 p0

(x− xL)(xR − x)

(xR − xL)2
sinωt.
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Similar behavior is observed with rigid pipes:
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