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Numerical Simulation of Pulsatile Flow in Elastic Tubes with Nonuniform
Cross-Sections by Pseudo-Compressibility Method
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In this study, we apply a numerical scheme to calculate a pulsatile flow in an elastic tube with variable
cross section. The purpose is to simulate the blood flow in arterial vessels and to study its dynamics. The
blood is assumed to be an incompressible Newtonian fluid, and the flow field is governed by a set of
unsteady incompressible Navier-Stokes equations. Under the assumption of a thin-wall tube, the motion of
the tube wall can be derived from a force-balance equation using an elastic stress-strain relation. Dynamic
coupling of the fluid flow and the tube-wall motion through the pressure at the tube wall is considered in this
formulation. In the fluid part, the time-dependent incompressible Navier-Stokes equations are first written
into a conservative hyperbolic form and then solved by using a dual time step plus pseudo-compressibility
strategy. A finite volume formulation is adopted, and an upwind difference combined with the TVD scheme
is applied to evaluate the flux terms.
Keywords : pulsatile flow, elastic tube, blood vessel, numerical calculation, Pseudo-Compressibility Method
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