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Abstract

The objectives of the present study are to numerically and experimentally investigate the steady and
pulsatile flow phenomena in the circular tubes, to quantitatively compare the flow characteristics of
Newtonian and non-Newtonian fluids, and to find meaningful hemodynamic information through the
flow analysis in the human blood vessels. The particle image velocimetry is adopted to visualize the
flow fields in the circular tube, and the results from the particle image velocimetry are used to
validate the results of the numerical analysis. In order to investigate the blood flow phenomena in the
circular tube, constitutive equations, which are suitable to describe the rheological properties of the
non-Newtonian fluids, are determined, and the steady and pulsatile momentum equations are solved by
the finite volume prediction. The velocity vectors of the steady and pulsatile flow in the circular tube
obtained by the particle image velocimetry are in good agreement with those by the numerical
analysis. For the given mass flow rate, the axial velocity profiles of the Newtonian and the
non-Newtonian fluids appear differently. The pulsatile flow phenomena of the Newtonian and the
non-Newtonian fluids are quite different from those of the steady flow.
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Table 1 Density and size of the selected particles

Properties Density Diameter
Particles (kg/m’) (um)
Conifer powder 920~940 30~70
Glass Bead-Ilollow | 1100~1200 8~12
Poly-Vinyl chloride | 1200~ 1400 100~150
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