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Study on the analysis of system and hemodynamics of the Korean artificial heart

qer® 38 2% & 233% 9 ya®
E. B. Shim, H. J. Ko, C. H. Youn, B. G. Min

Flow in the blood sac of the Korean artificial heart is numerically simulated by finite
element method. Fluid-structure interaction algorithm is employed to compute the 3D
blood flow interacting with the sac material. The motion of the actuator is simplified by
a time-varying pressure boundary condition imposed on the outer surface of the sac.
Numerical solutions show that there are a strong flow into the outlet and a stagnation
flow near the inlet during systole. Shear stress distribution is also delineated to assess
the possibility of thrombus formation.
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Fig. 1 Schematic of the Korean artificial heart
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Fig. 2 Several fields related to computational analysis of hemodynamics
of the Korean artificial heart
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Fig. 3 Time varying pressure condition on the sac surface
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Fig. 4 Circuit diagram of the lumped parameter model
for human cardiovascular system.
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Fig. 5 Short term control for hemodynamic autoregulation
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Fig. 6 Original and maximally deformed shape of the blood sac
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Fig. 7 Simulated results on cardiovascular system using lumped parameter model
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(2) Velocity vectors (b) Shear stress distribution

Fig. 8 Computed results in systolic phase
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