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Analysis of Newtonian and Non-Newtonian Blood Flow in T-Bifurcation Artery
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Abstract: Objective Atherosclerosisis an important factor to cause cardiovascular diseases. Combined with clinical pertinent
cardiovascular cases, to analyze the influence of the distribution of blood flow on atherosclerosis formation in T-bifurcation
artery from local hemodynamics, mainly including entrance velocity of blood flow and blood viscosity model from multidisci-
plinary subject angles, to research the relationship between the distribution of blood flow and the formation of atherosclerosis,
and provide some guidance for clinica diagnosis and treatment. Methods According to the viscous incompressible
Navier-Stokes equation of blood flow, the geometry model of T-bifurcation artery was created by AutoCAD. The computational
fluid dynamics methods was applied to simulate the blood flow in T-bifurcation artery and the influence of diverse initial condi-
tions of blood flow on atherosclerosis formation. Results The numerical simulation results show, comparing with the Newtonian
blood model, the blood flow distribution of Non-Newtonian blood model is reasonable. The wall shear stress of the bifurcated
vessel issignificantly larger than the main vessel, but the wall pressure of bifurcation vessel islessthan the main vessdl. It shows
that this vascular wall under high stress and low wall pressure, causing the blood vessel wall injury very easy, promoting
atherosclerosis formation. There is larger vortex blood flow area near A and B of T-bifurcation artery, and providing favorable
conditions for the formation of atherosclerosis. Conclusion Though the numerical simulation of hemodynamics in T-bifurcation
artery, the entrance velocity of blood flow and the blood viscosity model play an important role in the process of atherosclerosis.
The numerical smulation results agree with the clinical results of CT. And it provides a reliable and availability method for the
further study of the mechanism of cardiovascular diseases.
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Fig.1 The Model of T-bifurcation Artery
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Fig.2 Viscosity of Newtonian and Non-Newtonian Blood Model
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(b) Non-Newtonian Blood Model
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