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Abstract

In this paper, a numerical simulation of steady
laminar and turbulent flow in a two dimensional
mode! for the total artificial heart is presented.
A trileaflet polyurethane valve was simulated at
the outflow orifice while the inflow orifice had a
The
solutions of the simulated model show that regions

trileaflet or a flap valve. numerical

of relative stasis and trapped vortices were
smaller within the ventricular chamber with the
flap valve at the inflow orifice than that with
the trileaflet The predicted Reynolds

inflow valve within the

valve,
to the
ventricular chamber were also found to be smaller
with

stresses distal

the flap valve than with the trileaflet

valve., Analysis of the

numerical  solutions

suggests that geometries similar to the

flap
valve(or a tilting disc valve) results in a better
flow dynamics within the total

artificial heart

chamber compared to a trileaflet valve.
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Figure 3: Velocity vectors in steady flow past a
L flap valve at the inflow orifice:(a) laminar fiow
; with Re=600: (b} turbulent flow with Re=6000
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Figure 2: Velocity vectors in steady flow past a
trileaflet inflow valve in a total artificial
heart:(a) laminar flow with Re=600:(b) turbulent
flow with Re=6000
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Figure 4: Reynolds shear stress profile for steady
3 (a) flow in a total artificial heart at Re=6000:(a)

triteaflet valve at the inflow orificei{b) flap
valve at the inflow orifice
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