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Multiphase modeling of blood flow field pattern in capillary to investigate the
phenomenon of platelet margination
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Abstract

In this study, the blood flow field is modeled as three phases consisting of continuous liquid phases including plasma and solid granular phases including
platelets and red blood cells. The capillary is considered as a two-dimensional channel and the Euler multiphase model in Fluent software is used for
solution. The main role of platelets is to prevent bleeding and coagulate. For this purpose, platelets need to come to areas close to the vessel wall and
the vessel-wall contact is through adhesion. This phenomenon is called margination. In this case, the red blood cells collect in the center or nucleus of
the channel. In this study, platelet margination and the effect of plasma viscosity on this phenomenon are investigated. The Newtonian fluid, laminar
flow, the same pressure and inlet velocity of phases are assumed. The results show that as we get closer to the end of the channel, the concentration of
platelets in the wall increases and the concentration of red blood cells in the center increases, which indicates the phenomenon of platelet margination.
Also, with increasing plasma viscosity, the concentration of platelets near the wall decreases and consequently the shear stress of the wall due to platelets
decreases.
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Numerical modeling, Multi-phase flow, Blood platelet, Margination
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