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Project title Numerical Study of Blood Flow through Bifurcation
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Abstracts

This project is to study numerically btood flow through a bifurcation of
Lefevre type by using a finite element method via COMSOL. The calculation results
are reported in terms of Wall Shear Stress (WSS) and velocity vectors. These may
help explain the cause of the accumulation of fat or plague on blood vessel walls
resulting in artery blockage. Assumptions are made such as steady state, non-
Newtonian fluid in accordance with Carreau-Yasuda model, rigid arterial walls. Three
models of bifurcations with different bifurcation angles of 45, 50 and 80 degrees are
examined. The flow conditions are given of the entrance velocity 0.28 m/s equivalent
to Reynolds number of 212 based on the diameter of the mother vessel. The highest
values of WSS are found in the case of bifurcation angle of 45 degrees followed by
those of 80 and 50 degrees, respectively. Velocity vectors in cross-sectional areas at
both bifurcation junction and daughter vessels are also presented. The cross-
sectional area at the beginning of the bifurcation junction shows swirling-motion of
the blood flow. Then, the area at the middle of the junction exhibits four quadrants
of flow. At the end of the junction, the flow starts being divided into two branches.

Along the daughter vessels, the flow tends toward the outer side of the vessels.
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