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High resolution simulation near the mechanical heart valve is important to solve the problems in the operation of the
valve such as thrombus formation. Lattice Boltzmann method and virtual flux method are used to simulate the blood
flow near the valve. In this paper, the result of the simulation using these methods is compared with that of others
simulation and experiment for validation. As a result, this simulation is able to reproduce the flow field when the valve
leaflets are opening despite shortage of spatial resolution around the leaflets. However, nonphysical vibration appears
in the flow field due to sudden change of the leaflets motion when the leaflets are closed. In future work, we have to

reconsider the leaflets closing motion.
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Fig. 1 Way of interpolation of the physical quantities (left) and way to
compute the virtual flux ( the equilibrium distribution function
pE%" and the noneguilibrium part of the distribution function p ")
(right) on the virtual boundary.
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Fig. 2 Schematic of interpolation of the physical quantities to
calculate the fluid force on the virtual boundary.
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Fig. 6 Schematic view of mechanical heart valve.
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Fig. 9 Generated grid to calculate fluid force on the valve
leaflets by elliptic grid generation (¢ X n = 41 X 21).
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Fig. 10 Inlet velocity and outlet pressure throughout one cardiac
cycle of 1000 ms.
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Fig. 11 Leaflet angle variation and inlet velocity and outlet pressure
distribution from present simulation using RLBM and
VFM.
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Fig. 13 Pressure distribution on x-z plane (y = 0.5D) at the peak
flow (t = 0.25T).
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Fig. 15 Pressure distribution on x-z plane (y=0.5D) when valve
leaflets closed (t = 0.55T).
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