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Abstract— The purpose of this paper is to predict the flow characteristics of blood and the blood analogue fluids in
the stenosed circular and bifurcated tubes by using numerical simulation techniques. Aqueous Separan AP-273 500
wppm and Carbopol 934 1.0w% solutions are used as for blood analogue fluids. Rheological property of the Carbopol
solution is represented by the modified power-law model, blood and Separan solution by the Carreau model. Rea-
ttachment length of Carbopol solution in the stenosed tube is longer than that of blood and Separan solution and
the stenosis effects on the pressure drop along the axis is most serious for Carbopol solution and least for Separan
solution. Separan solution shows lower pressure drops along the axis than blood and Carbopol solution. Pressure losses
of blood and Separan solution in the bifurcation tube with stenosis are much higher than those in the bifurcation
tube without stenosis.
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Fig. 1. Apparent viscosity versus shear rate for rheo-
logically different fluids.

Table 1. Constitutive equations for rheologically dif-
ferent fluids

Model | PSUUVel gyid | Rheological values
Equation
No=0.056 Pa-s,
Blood |n.=0.00345 Pa-s
A =3.313s, q=0.3568
Carreau| Eq.(7)
Separan |10=0.018 Pa-s,
500wppm | n. =0.0016 Pa-s
solution |A =2.5s, q=0.62
Modified Carbopol [m=0.023 Pa-s",
power- | Eq.(6) 1.0w% |n=0.799
law solution |yo=0.0366
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Fig. 2. Idealized stenotic section in the stenosed tube.

~1612 Z4433te] Separan AP-273 500wppm
Soi3t oo Ar 7| HAASFE Carreaurd[9] 2
el 1z, Carbopol 934 1.0w% +88¢) AR 7| HA
Ade FAGYARA[13]E o] 43t vehllL

o, 7} 24 S5t A AeE2 Table 13 7t}

3. RS8R Jlsiety 4

o,
_8.

..d r-{t
)
r.l
i
ot
_P"l_',
r.l
mlo
[
o
o
. =
)
N
ok,
J?.‘-'«
o
b

stk xEo] 20 mmel Pl A=
}E}Y»H(gradual contraction-gradual expansion)
7} Fig. 29} 7o) whs]o] gl gztahd
FARE g o2 sl stk & Aol A
o] A& oA A Q) 2 ZA
TS R e
2 3ok

ﬂﬁi N[o
Wt

. Amope
o, '{LT-
mlo

o
-
p

2 o e ol o l-)'m_:\z}ﬂl
N

o
[o

4
= e
ox

nl
(L/2)
37]1A R, t, L& 7+t 3he) ukA]
o], &2 ZHojo|r}.
2 aTA 48T 2ue
3 2tk wdl e A5 Die) *&% F3o] A% Dusl
A 127135 A D A 2871#0 2 FI)5E= A
Solch. E7)H R Ao E vjehd ERE B
ol Wao] AT FUE ehie Aol

RO=R ——;—{H-cos } ®

ol
o
B
—
o
i

4, $xIeHA

¥ AT vgEA, Bl AT A S

M



g ato] R UF@ By
o
s Q
outer wall
Ve
/' inner wall
. =]
e ¢

N \ -
| 40D; >
; \05,

<

Fig. 3. Geometric configuration for the bifurcation
model.
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Fig. 4. Streamline contours for rheologically different
fluids in the stenotic tube.
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Fig. 9. Effect of stenosis on the centerline velocity
along the axis for blood and Separan solution.
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Fig. 10. Effect of stenosis on the pressure along the
axis for blood and Separan solution.
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