On the viscoelastic effects in blood flow simulations
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Abstract

The main goal of this presentation is to demonstrate and discuss the dif-
ferences between the results of numerical simulations of blood flows obtained
using generalized Newtonian and generalized Oldroyd-B models. Several ideal-
ized blood vessel geometries are assumed to simulate some of the representative
blood flow conditions found in living organisms. Numerical solution of the corre-
sponding governing systems of PDE’s is carried out using an original numerical
code based on finite-volume semi-discretization on structured grids. A simpli-
fied explicit Runge-Kutta multistage scheme is applied for time-integration.

Keywords: Non-Newtonian, Oldroyd-B, shear-thinning, finite-volume.

References

[1] T. Bodnar and A. Sequeira. Shear-thinning effects of blood flow past a formed
clot. WSEAS Transactions on Fluid Mechanics, 1(3):207-214, 2006.

[2] F.J. H. Gijsen, E. Allanic, F. N. van de Vosse, and J. D. Janssen. The influence
of non-Newtonian properties of blood on the flow in large arteries: unsteady
flow in a 90° curved tube. Journal of Biomechanics, 32:705-713, 1999.

[3] A. Jameson, W. Schmidt, and E. Turkel. Numerical solutions of the Euler
equations by finite volume methods using Runge-Kutta time-stepping schemes.
In ATAA 14th Fluid and Plasma Dynamic Conference, Palo Alto, June 1981.
ATAA paper 81-1259.

83



[4] A. Leuprecht and K. Perktold. Computer simulation of non-Newtonian effects
of blood flow in large arteries. Computer Methods in Biomechanics and Biome-
chanical Engineering, 4:149-163, 2001.

84



