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Blood Flow Characteristics in the Abdominal Aortic Bifurcation with Stenosis
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Abstract

XHe Tt FAFELE A FELAe VAL FFFEA
o2 wiln 59 AFERE FAL A2 Asd &8
The three dimensional, steady flows of blood and blood At 3

analogue fluids in the abdominal aortic bifurcation are

simulated using the finite volume method. The objective of Hudgixsu BB §584

this investigation is to understand the generation and

progression  of  site-specific  atherosclerosis from a Holul Pl LgA B2u/AAASE

hydrodynamic point of view. Due to complexity of blood in o gy EXNE nds 2d dEY, 59 53 o)

conducting experimental study, aqueous polymer solutions are Aol Ny E FUUE 5 o A9 AR EHLS A

used as the substitutional fluids. For comparison purpose of
the flow characteristics of blood and substitutional fluids,
rheologically different fluids such as water soluble polymers
of Carbopol-934 and Separan AP-273 are employed for the
numerical simulation. In order to understand the role of
hydrodynamics in the formation and development of
atherosclerosis lesions flow velocities, pressures and shear
stresses along the vessel are calculated for steady flows
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Fig. 1 Apparent viscosity versus shear rate for blood and
blood analogue fluids.
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Table 1 Rheological properties and density of blood and
blood analogue fluids

Properties . |Rheological Reological
Fluids o (kg/m) model values
Mo =0.056 Pa-s
N =0.00345Pa-s
Blood 1050 Carreau A =331 s
q =0357
Mo =0.018 Pa-s
Separan AP-273 N»=0.0016 Pa-s
500 wppm solution 10004 | C u A =25s
qg =062
Carbopol-934 Modified | "=0028Pa:s
. 1003.6 n =0.799
1.0 w% solution power-law Yo=01s"!
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Fig. 2 Idealized geometric configuration of the abdominal
aortic bifurcation model
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Fig. 3 Centerline velocity variations for blood and blood
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Fig. 4 Pressure variations for blood and blood analogue fluids
in the aortic bifurcation model
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Fig. 5 Shear stress along the inner and outer wall for blood and
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blood analogue fluids in the aortic bifurcation model .
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Fig. 6 Centerline velocity variations for blood and blood analogue
fluids in the abdominal aortic bifurcation with stenosis
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Fig. 7 Pressure variations for blood and blood analogue fluids
in the abdominal aortic bifurcation with stenosis
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Fig. 8 Shear stress along the inner and outer wall for bload and
blood analogue fluids in the abdominal aortic bifurcation
with stenosis
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