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Abstract

Hemodynamics of the TPLS(Twin Pulse Life Support System) is numerically investigated to delineate the possibility of
hemolysis in blood. Computational method employing finite element algorithm is utilized to solve the blood flow of the sac
squeezed by moving actuator. We assume that the blood flow interacts with the sac material which is activated by the rigid
body motion of the actuator. Valve dynamics at the ends of the sac is simplified as on/off type motion. We compute the
transient viscous flow in the two-dimensional geometry of the blood sac. Incompressible laminar flow is simulated on the
assumption of Newtonian fluid. Blood velocity has a step gradient near the throat of the sac formed by the moving actuator.
According to the decrease of the gap size of blood passage, the magnitude of shear stress in the blood is dramatically
increased. Numerical solutions show that the maximum value of shear stress in the blood flow in TPLS is relatively smaller

than that of the roller type ECLS.
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Fig. 1 Schematic drawing of two-dimensional
model of TPLS
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Fig. 2 Distribution of velocity vector
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Fig. 3 Contour plot of effective shear stress
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Fig. 4 Variation of maximum shear stress with
time
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