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Abstract

The objective of this paper is simulating blood flow through the branched and stenotic tube
numerically. SC-Tetra, which is one of the commercial code using FVM method, was utilized for this
analysis. The flow is assumed as an incompressible laminar flow with the additional condition of
non-Newtonian fluid. As the constitutive equation for the fluid viscosity, the following models were
solved with goveming equations ; Cross Model, Modified Cross Model, Carreau Model and
Carreau-Yasuda Model. Final goal was achieved to get analytic data about shear stress, at specific
points, changing the geometry with various factors like the bifurcation angle, diameter of the branches,
the ratio of stenosis, and etc.

The material property of blood was referred from the related papers. Furthermore, to verify results
they were compared with those of the published papers. There were some discrepancies based on the
different solver and the different data post-processing method. However, many parameters like the
location of low shear stress, which arised from bifurcation or stenosis, and the tendency of various
factors were found to be very similar.
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Table 1 The Models for the blood viscosity

=] A4 &9
A=1.007s,
Cross NN In(My+1) m = 1.028,
Model | =M 1+(A)" | =0-56poise,
N = 0.0345poise
A =3.736s,
Modified m = 2.406,
Cross N Mo _ L a=0.254,
Model Mo~ Mo [1+(Ay)"] 1, = 0.56poise,
1o = 0.0345poise
A=3.313s,
Carreau —n.. . hd n = 0.3568,
Nodel 7;1—73700 +OT 2 = 056poise,
1o = 0.0345poise
A=1.902s,
Carreau V1 n=0.22,
Yasuda | T2 1+ “ a=125,
Model Mo ™ MNeo 1, = 0.56poise,
N = 0.0345poise
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Figure 1 Basic Geometry of the Bifurcated Tube
Model

Figure 2 Basic Geometry of the Stenotic Tube Model
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Figure 3 Basic geometry of end-to-side anastomosis



Axial WSS along the centre line of the host artery bed at high shear rate
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Figure 4 The WSS distribution of the former paper
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Figure 5 The WSS distribution along the center line
bed of the tube
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Figure 6 The WSS distribution with respect to the
bifurcation angle
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Figure 7 The WSS disribution with respect to the
branch diameter
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Figure 8 The WSS distribution with respect to the
stenosis ratio
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Figure 9 The effect of the stenosis factors
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