A=A AT} 3] ‘Iﬂ 3 EHY 177‘
Bio Fluids

CFDE ol§3 £A% v7d a4

= 1 1 = 2
grd g g

PULSATILE FLOW SIMULATION OF A NON-NEWTONIAN FLUID
THROUGH A BIFURCATION TUBE USING THE CFD ANALYSIS

D. Hwang,l S.-S. Yoo' and H.-K. Park

The objective of this study is to get simulation data about pulsatile flow of a non-Newtonian fluid through a
bifurcated tube. All the process was based on CFD method, with a commercial FVM code, SC/Tetra ver. 6.0 for
solving, and with CATIA RI16 for generating geometries. To define a non-Newtonian fluid, the following viscous
models are used; the Powell-Eyring model, the modified Powell-Eyring model, the Cross model, the modified Cross
model, the Carreau model, the Carreau-Yasuda model and the modified Power Law model. The flow calculation
data using each model were compared with the other data of a existing paper. Finally, the Carreau model was
recognized to give the best result with the SC/Tetra code, and the succeeding simulations are made with the model.
For the pulsating flow condition, the sine wave type velocity profile is given as the inlet boundary condition. To
investigate the effect of geometries and mesh, the pre-test is carried out with various curvature conditions of the
bifurcated corner, and then with various mesh conditions. The final process is to calculate flow variables such as
the wall shear stress (WSS) and the wall shear stress gradient (WSSG). To validate all the result, the simulation is
compared with the existing data of the other papers. Generally speaking, there is a noticeable difference in the
maximum and minimum value of WSS. It is not sure that the values in each data are on the exactly same location.
However, the overall trend is similar. The next study needs to investigate the same situation by experimental method.
Furthermore, if the flow is simulated with more pulsatile conditions, more data of flow field through a bifurcated
tube could be achieved.
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Fig. 2 Inlet Velocity Boundary Condition
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Fig. 3 Basic Geometry of Ref.[5]
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Table 1 Viscosity Models

S Value of
Viscosity models Coefficients
X A =1.007s,
Cross 1Mo _ In(A+1) m=1.028,
Model T~ Mo 1+ (/\A/)'m 7, = 0.56poise,
N, = 0.0345poise
A =3.736s,
Modified n—n 1 m = 2.406,
Cross = . a=0.264
Model Mo~ Ne  [L4+(Ay)"]° 1, = 0.56poise,
1., = 0.0345poise
. A =3.313s,
Carreau NN . n=0.3568,
Model P (140w n, = 0.56poise,
1., = 0.0345poise
A =1.902s,
Carreau - n—n n—1 | n=0.22,
Yasuda 2 =1+ © a=1.25
Model Mo ™ Mo 1, = 0.56poise,
. = 0.0345poise
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Axial WSS along the centre line of the host artery bed at high shear rate
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Fig. 4 WSS Results of Ref.[5]
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Fig. 5 Simulation Result for Comparison
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Table 2 Mesh Number for Each Calculation

Mesh<=
MESH 1 267,111
MESH 2 958,372
MESH 3 3,253,944

| Bio Fluids]

Shearstress (Pa)

000 0oL 002 0.03 0.04 005 008 007

Distance (m)

——MESH1 ——MESH2 MESH3

Fig. 6 Simulation Results for Various Mesh Number
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