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Fig. 1. An isometric view of bifurcation geometry proposed by Chen and Lu [7] and two
symmetry planes of its daughter branches

Cuows 451 pad g Jol ()& Clorius ) JSb 55 .08 o Iy dsl] doxtn
W]OMUW(LY9L\)L">W4>L“’9(RY9R\)WI)
092 P ro el g S e mdge (SBT3l ingh 5

O r el ( (K8,8 5l aied 93 pl il odd a8 5 jlas (0 a9l ad LS g
ol sl i seled )0 Loy aS Cuwl Agg)lS Sy Hlad tals S
Sgingh 4 olpe Sge Glyis &3S0 )8 (o 390 0jg>
(V) doles j3 5 (08 Hlme SaS &y (Si8)5 s S o)Ll [IV-VA]

LWV o V] conl ou yuues

48 = (1= oy 100 ")
D

D g SB5 Joo 3 ooy ae b Dy ish iy 3 8
Gl 00 yastie diges Hlais & ¥ JSS p0 &S Cunl Wlw by ylad
VA 298 o0 ol dtaod 4o 4y B9y (290 (KB)5 (IS & )90 &

(AS <Y-7) cas (A

(YL<AS <Vl ) apde (o

(V12 AS ) wos (z
S5 b sl 0 GiloJbo Al g 01 X1 Jals S8 S
JLo).: 31y )I j)).'a.‘? uw.hlf 09>u9w| YD ﬁ]ﬁ oYl ks"L"" o
5 V] oldlas 5 0ad o)l5 (55,8 IS5 Bllao &8 48 o Cuns

Ay

oA 03y 0y Igwli=g)S Juo jl (1 (gt N8 (Silodnd sl
G b o SB)S ppan 5l g oad a8 )5 i )3 plil b2 w25 el
adlas €8 (B 5 g S e (Gl oS o9y il
Iy (B g (oS 2y9lp &S Canl ()] yils ivs ool Gan ol o
Lol bl ol gs) 2 o8 Beind o Giledse coonl
OB b Bllae an Wl (i85 g aio Sl zg s Sl 9o Glojen jg
a5 9 (y 390 CB3 ) (198U Sl b S cpl i (pl (S s

ol 48,55 )8

by il Y
o s =) Y

5 Smdw (SELIe Jlo 4 ©jgo 4 dviin il adlas

A > dwrin wlie) (295 LD 9 5 (939y9 B3 Sy 5l JSie
o alio) i dea Al ol D a8 L ([V] o) 5 (i bawgs o0 48,5
el oad a)S a3 (W] )SKen 5 Sl gy )5 (5950
Ly cigo g TD Job 53909 515 S35l gl ) S5 el
29> L5 93 9800 )l VU )3 (29 43D 93 5l 5 0ad e 0y
el V/ 0D Jgb 4 dn > Qe s dngly b (sldmino & jg0 4 u]
AD IS Job & amio clod > asls 5l SO S 0 i
03,8 blyaspFoojlula Sk FD glas b )5 adlis bty oo

N 22 50D Jsb 4 ules 50 9 3580 B yoxio 555 o dmio |



FAMS B FASD dxao NF- o JL» A D)Louﬁ oY 0)9d &).:.‘5).:.01 L_gxgl.{\o (ewdigeo 4.1).;3;

(&)

(@)

Fr 5 (0955 pom (W Oj90 4 adlh 93 2 )3 Al (S35 1 polo gl i T JSS

Fig. 2. Geometry of the present study with 80% AS in both branches: a) Concentric
and b) Eccentric
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Fig. 3. Profile of eccentric stenosis with 80% AS
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Table 1. Density and viscosity of blood in Newtonian
and non-Newtonian (Carreau-Yasuda) model
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Fig. 4. Numerical mesh for 20% AS
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Table 2. Three numerical grids for mesh size study
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Table 3. The effect of grid size on maximum WSS in apex and middle of stenosis
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Fig. 5. The effect of grid size on axial velocity profile in both symmetry planes of the left branch with 20% AS and non-Newtoni-

an viscosity
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Fig. 6. Validation of axial velocity profile by numerical results of Chen and Lu [7]
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Fig. 7. Validation of axial velocity profile by numerical and experimental results of Gijsen et al. [4]
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Fig. 11. Comparison of non-Newtonian axial velocity profile in both symmetry planes of the non-planar branch
with 20%, 50%, and 80% of occlusion (“C” and “E” stands for Concentric and Eccentric, respectively)
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Table 5. Maximum non-Newtonian WSS in apex and middle of concentric and eccentric stenosis (Pa)
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