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Rheological Characteristics Analysis of Blood Flow at the Site of
Vascular Lesion Based on CFD
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Abstract; In order to study the influence of vasculopathy on hemodynamic characteristics of blood
flow, the blood flow characteristics were studied before and after changes took place in blood
vessel structure. A method of comparative study focusing on the blood flow characteristics in
artery with and without atherosclerosis was proposed. The geometry model was established based
on data taken from tomography scan. Geomagic Studio was used to convert the pathological blood
vessel model back into healthy vessel model. The blood flow characteristics were investigated
based on the condition of pulsatile blood stream flowing in elastic vessel. The blood flow field in
bifurcation region was simulated with ANSYS software adopting Newtonian mechanical model.
Result indicates that the lesion site on vessel wall suffers larger shear stress. Secondary flow occurs
in the distal end of lesion site with low flow velocity, low shear stress and higher pressure
difference, which indicates that the atherosclerosis will be further affected.

Key words: atherosclerosis; hemodynamics; artery bifurcation; computational fluid dynamics
(CFD) ;vasculopathy

F B BKSKI AR A 5| A B9 I LA e A&
T W UL AET SR P i HL 3l ko R At R AR 2
NG 1 & IR R RS UE A BR T R AR
VARONE SRAE SN S5 B R AAM 2 i Y A 37
P25 R A B B R A ) R Y
M PN B A2 BRSO 7 A RAE SV 2 )i
S B SN A 2 AU, T e 2 i A R 2R O
TEMLAE N B 2R R R BE S )

Wi 2019 -04 -29

KW R W RF LA AR A U 7 ) PREE 25 %6 1
N B B R R0 B & A E
Brooks F1 Ohura %5 3 i3 A= £k 52 56 & B 1L 37t 49 Jifd
TR S P B A A PR T~ — g i AR AT
BRI BE 0 A B 2 A A5 A X A 1
5 BRFE X VR A AR 3 T, BRI A A O SR Bk
2 S I A R 7 81 AU 7 3 R L S T A A R
2L L 255 i R 22 GOk o S bR 3h ik

HETH: BXARBHEATELSRIIE (51806123) ; ILIARA A AR 4% 5 H (ZR2018BEE025) .
TEEE N, BB (1986 - ), B INZRFR A ILR KL s A (1963 - ) 58 INZRTE R, IR 27, -4 S



%14

J MRS, KT CFD 89 58 9% T 305 f 7R 45 o4 149

RGN YRR I OB Y, e AR 3 bk o
SCHRANE I 1R 37 2% 3 3 s ko 25 . Giijsen %5 ]
FH 22 Fh A5y 2 N7 A8 43 SRRz 1Y) — ZE AR 3
W HAEATEBE AL, 2 AL T 22 2 8 58 1M 487 3 52
( multislice computer tomography, MSCT ) FJ = 4
BRSO T 53 435 2R ORS 3 vy , [) 1 4 03 530 %
W) Gogas %5 W 1 95 A8 9 40 Sl A% 1R AT =
A BRITARAL, 2 B3 SCRS Az B A7 B ik ) Pk
WAl 0 B A Yang 253 i % 43 S IfiL
BB LTS5 M B i 9 e B3 S A8 B A R
TR A AR
BB BO I3 3 1 27 B B9 U R R
BRI 53 XA, B 7 1 2 N BRIE EiY
OSHHE TR BT BE T B2 s 1 — e R | 3
TPBUERAL I-4 148 i JLADE AR 5 07 2 R AE
RANER AT 26 1T 4 B BARAE BT B4 1 3 it 14
FEPE. AR B T I A LTI AR S5 B o A2 T 2l A
St DABIFFEARE 2 T 285 1) 10 A8 AR X U 985 722 i R v )
ML 5 ML 8h 71 2% R Pk Z R A B &R A
SO LT R 24 s AR S = 4 I A AR U
G LA RAT T BT BUE R, 23 B 43 L3l ik
AP 8 Ao R v I AT R P e A X i 3 AR R
(R SE I, WF9 B0 Ik I A8 1% 9 722 3l o L 3 30 ) 2
FOR R R A PR AR KBk i 53 E5
TH T, T LA SR R A2 IS X Bl Kk R 46 1 i i g
SEMa B R i LAAS S 43 Ul Bkl 48 B R
it Rk A A8 b T A 0 - HL 38 R [ — 9 7] 1
AR AR SRR A SORF B 28 K A6 ok AR 722 1 I A5
3 SRR R W A2 BT IR SR 5 T R AE Y i
TR 2R T LS I A s A 28 0 I i 37 e P 2 A
FpATN

1 SR APRI SR 7 ik

1.1 HERESLAEEEN

AR SCSE I AR ) LD AR A T B B U A BT ik
SRR AL A8 3 B T2 0 (CT) se AR 8, /3
59 %, Bk, S Wiz R sh ks FERE AL, 1558
Xif £ Bh K 28 G0 TR 5 S 5 50 DA g o 5 SR,
BE M ML CT &, i ZE R E N
0.9 mm,CT #L%EJE Toshiba Aquilion One 512
512 )2 WIRE CT L. 28 J5 1 B 3 43 4 95 kL DL
DICOM #rifids Xt fr 15 .

B 5T DICOM #& UhY B2 2552 A5 S0 5 AR
F Mimics 17. 0, 7E45 44 H R FH 5018 43 B D gE | IX.
B DI RETE WG Tl 3 Ik 28 458 10 52 it , 4 5 iR

(9 2D Wi EHIE i 3D KGR, T 2 Sy e 5L T
CT I IE I 3D EUREE L S AN T T, AN fiE
T BB, Br LK 3D 248 LA STL 4% A
AN ] TR AT 3 — Matic HfEA7 U1 E] | Ok %
FERE BT 70% RT3 SCERAL. I8 J5 R A B 240 5
HEATOUAL , SR T RS A B, AR —
AR READL R d S B2 4 i R F) = T
PET OB DAL 89 BT, IR A 23 T80
BP9 72 L8 (Y LAl 54, A 8] 1a B, PR
T AE A I AR TR A 7 2 5 ST A B D (s Ak B
HITJe A9 0L 48R T REAR T, A Ak P i A = A
Mimics H{RHUH 0I5 R I O 2R
FART L, A T B S BRI AR 23, SR 5 K4k
HH A B 1 S B A T 5B B 5 Y TR
AR A A 21, 75 3] L 22 145 MRy BE Al Y
ft R ALY A 1b B,

(a) o FZAmEE| (b)

N F PRI A5 ] R4

L\ f B(ﬁ;;ﬂﬁi
A 44 D= A
{ Biomn v

%fﬁa%ﬁ!ﬁﬁ /’
PEFIE L

SACHEAE I8,
BRZ RS

1 REMEFRRDENLELRE
Fig. 1 The processing procedure from diseased vascular
model to healthy vascular model
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