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Effect of non-Newtonian viscosity on the fluid-dynamic
characteristics in artificial stenotic vessels

, Sang Joon Lee

Hyung Kyu Huh’

Abstract : Although blood is known to have shear-thinning and viscoelastic properties, the effects of such

hemorheological properties on the hemodynamic characteristics under various vascular environments are not

fully understood yet. In this study, three refractive index-matched blood-analogue fluids with different

viscosities, one Newtonian and two non-Newtonian analogues, are tested. They correspond to healthy blood

with 45% hematocrit (i.e., normal non-Newtonian) and obese blood with higher viscosity (i.e., abnormal

non-Newtonian). Particle image velocimetry (PIV) technique and streakline flow visualization method

employed to obtain their velocity field information. are used in current experiment. The centerline jet flow

patterns, the length of the recirculation zone, the transitonal Reynolds number, and the maximum wall

shear stresses are quantitatively evaluated. The shear-thinning effect on the hemodynamic characteristics is

not so significant at Reynolds numbers higher than 1000.
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Fig. 1 (a) Variations in the refractive indices. (b) Variations in the
viscosities of the blood analogues
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Fig. 2 Comparison of the mean stream-wise velocity fields of the
blood analogues according to three flow rates (a=0.2,
b=05 and ¢=1.0 L/min)
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