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Abstract : In this study, blood flow in a carotid artery supplying blood to the human’s brain has been numerically simulated
to find out how the blood flow affects the genesis and the growth of atherosclerosis and arterial thrombosis. Velocity profiles
and hemodynamic parameters have been investigated for the carotid arteries with three different stenoses under physiological
flow condition. Blood has been treated as Newtonian and non-Newtonian fluid. To model the shear thinning properties of blood
for non-Newtonian fluid. the Carreau-Yasuda model has been employed. The result shows that the wall shear stress(WSS)
increases with the development of stenosis and that the wall shear stress in Newtonian fluid is highly evaluated compared
with that in non-Newtonian Fluid. Oscillatory shear index has been employed to identify the time-averaged reattachment point
and this point is located farther from the stenosis for Newtonian fluid than for non-Newtonian fluid. The wall shear stress
gradient(WSSG) along the wall has been estimated to be very high around the stenosis region when stenosis is developed
much and the WSSG peak value of Newtonian fluid is higher than that of non-Newtonian fluid.
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Fig. 1. Newtonian and Carreau-Yasuda fit compared to
the experimental properties of blood (4)
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Fig. 2. Schematic diagram of carotid artery with stenosis
Table 2. Geometric characteristics of carotid arteries with stenoses
h 1
(vessel thickness) mm
D 8 mm
(inside diameter of vessel)
Zo 8 mm

(half-length of stenoses)

5
(thickness of stenoses)

25% — 0.536 mm
50% — 1.172 mm
75% — 2.000 mm
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Fig. 3. Physiological mean velocity profile used in the
carotid artery simulation (12)
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Fig. 4. Axial velocity profiles for different area reductions
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Table 3. Time-averaged reattachment points distal to stenoses
Area reduction ratio Newtonian Carreau-Yasuda Model
25% - -
50% Z=1.3000 -
75% Z=5.0064 Z=3.0045
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