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Electro-dynamic suction pumping at small scales AUSTIN BAIRD,
LAURA MILLER, UNC: Chapel Hill — Dynamic suction pumping is characterized
by a bidirectional elastic wave and a non-linear frequency flow relationship. This
pumping mechanism has been proposed as the driving mechanism for the verte-
brate embryonic heart at the tubular stage. In this study, we consider the tubular,
valveless heart of a chordate, the Ascidian Clavelina picta. These hearts operate
at a Womersley number of about 0.3. We investigate traditional dynamic suction
pumping on these small scales and show computationally and experimentally that
significant flow isn’t achieved. We propose a different pumping mechanism that
couples traveling waves of depolarization to the contraction of the boundary. Active
contractile waves replace passive elastic waves, but the resulting kinematics are sim-
ilar to dynamic suction pumping. This pumping mechanism can be computationally
shown to drive fluid flow at the low Womersley numbers found in Ascidian hearts.
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