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On the effect of blood flow and oxygen mass transfer on development of
atherosclerosis
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Abstract

In curvedarteries, due to the geometry effects balanced oxygen distribution on arterial walls is affected. T
disorder has a significant contribution in genesis and development of atherosclerosis plaques. In this si
the blood oxygen mass transport in the lahiof a curved artery and through its wall were investigated. In
order to find the distribution of oxygen concenteration along the vessel, oxygen mass transport equations
their boundary conditions were solved, numerically. The oxygen carried by hebitogind oxygen
consumed in the avascular region were considered as two important physiological parameters. Re
indicated that the presence of centrifugal forces and formation of secondary flows in curved geomet
cause a considerable decrease ingexymass transport to the inner bend wall in comparison to the oute
side. Furthermore, with increase in Reynolds number and decrease in curvature radius, secondary f
become more powerful, which cause an enhancement in flow mixing and reduce the axtyommtration
differences between the outer and the inner bend walls. These results help to predict the potential regio
formation of atherosclerosis plaques

Keywords: Oxygen mass transfer; Artery; Atherosclerosis; Hemoglobin
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1 Dean vortex pattern



