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Abstract

In this paper, to study the influence of blood flow in stenotic vessels on thrombosis, according to
the Navier-Stokes equation of viscous incompressibility, a mathematical model of blood flow in
Y-shaped bifurcated stenosis arteries is established, and computational fluid dynamics (CFD) me-

SERER

XESIH: BAK, TIRAR. Y B SO A5 s ik i o i i sh i BUEASHL]. B A #2232k &, 2021, 10(5): 1631-1638.
DOI: 10.12677/aam.2021.105173


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.105173
https://doi.org/10.12677/aam.2021.105173
http://www.hanspub.org

BAR, TIRAR

thods are used. The numerical simulation results of the effects of different stenosis degrees of the
disease-free and diseased vessels on the blood flow velocity field and wall pressure are obtained.
The results show that: on the one hand, the speed of blood flowing through the junctions of the
vascular branches and the stenosis will suddenly change, the wall pressure will increase suddenly,
and it will be accompanied by the generation of local vortices. On the other hand, as the degree of
narrowness continues to increase, the vortex area will continue to increase. These conditions will
cause damage to the inner wall of the blood vessel. Platelets and blood cell particles in the blood
adhere to the damaged wall due to the action of coagulase, thereby increasing the possibility of
thrombosis.
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Figure 1. Schematic diagram of the vascular
branch geometry model
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Figure 2. Flow line diagram and pressure diagram of blood flow when v = 0.5 m/s. (a) Velocity streamline diagram; (b)
Pressure distribution diagram
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Figure 3. Pressure graph and streamline graph of blood flow at K = 10.0%. (a) Velocity streamline diagram; (b) Pressure
distribution diagram
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Figure 4. Pressure graph and streamline graph of blood flow at K = 13.3%. (a) Velocity streamline diagram; (b) Pressure
distribution diagram
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Figure 5. Pressure graph and streamline graph of blood flow at K = 16.7%. (a) Velocity streamline diagram; (b) Pressure
distribution diagram
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Figure 6. Pressure graph and streamline graph of blood flow at K = 50%. (a) Velocity streamline diagram; (b) Pressure dis-
tribution diagram

& 6. K = S0%BTMiARFREEFENE . () REREE; Ob) EANHE

I MTAN TR A AR R B 3 PS8 e 28 PRI A s g A BRI R0, B 7 X3 AN BT K A DX AN T K
PR AT AN ETIE K, P AR I B T AR MR A AR MR LA B H DI R . 2K = 10%0H, st Es)
ik J= BB A IR IIRT B, AR DXARR A, JUP AR, DB kB A A7 2 X0 I e s R 2k 1 R i
FELLBUNET . 2 K =13.3%I0, R XK, TG Emin, IF Hie il ARk X A = A, X2
PRUONAEARE DA MR TR AERAE . 2 K = 16.7%I, RGO, 45 My o i /NSO I 4 A - HEAR
MDA S, B K MARTE AR X 3R T2 K = 50%, EIReas il s — e Ry, @8 JLFA Rk

DOI: 10.12677/aam.2021.105173 1636 I Bk


https://doi.org/10.12677/aam.2021.105173

BAER, TIRAR

Sy, WRIFEE R R LR ZEEL, A A T A T o R T
4. &g

AR SO IR B R A ] R4 N-S J7 REAREAY SR B THSRIRAAR 732 2 et T 9 A% I R i e e A%
FEEEN K =10%. 13.3%. 16.7%H1 50%H] Y 2450 XS M ah b A7 17 BUERAL, 20l E e T
AR ML R B B2 B JT B, SR BUE 45 F il 7 BAR I 73 47 o

() BRI o XA AL B, 2 R AR, TE RIS X3, AR REE R i i =2 . A
I % A7 B PRI () B T R g JRAR I O, oF I A B A LIS A A7, AR X — DX 33 P SR 194 1L/ BT I 4
FLF H Tk R A F B S AR s BT b, %67 BACED IR “Bo@ RAe i B [15].

(2) MMM AEPA XIS, 27 RIG, TERARE X, F AR DX bR T =) B W i
I HLBETH i 7 () W F HE BLAE B A BT FE ARBR B I, X A AL BT, R W AR K, AT e e
TR e ) 3 10, 3% 550 SR AT [ 1600 B A% LA P LU 3 BT (0t ) AL 3 T e AR — 3

(3) AFHTANIRIBE AR AR B 0T HLIAT AT me v 0, R R FERROR, Wi AR, I H ik 3 — e FE
B, RS8P A 2L, AN 2 SO R AR, AT TR BT (9 AT R BE K

M BRI LA, TR B AR AL SIS AZ 1) & e 5 MR 80 ) FARHE B YA G o AR SO BT I IS
(T AN K e g it T RN U5, BRI N IR IRIETT )7 RPN YE . BT H 5T M5A i
ARATPLE B S AN & N ARZ) K M IR AN s, PIUAERT SN, A SO LB AN AT R 4 10 A= i
s, A RE AN RIIRE H NI BE o 5 B8 IV o 1 LA BE, B P45 SRR I It i R i AU B i &5
FEARSRBIBE T, A4 S T INAE A I R 2 B 0 ) = 4E 30 ik 7y S B A 7Y

=
PSR KRR A AR AT LI 2R TH R B2 BT E (202011216).

SE 3k
(1] FEttae X4 AN 2 2 Sk o B8 St 4 T 47 B TR RBOR (7], AR 77 248, 2020(1): 113.
1 RIE. RSk g sh K BUE R LD (2GS, 1M siliskes, 2005.
(31 BARFF. Sk LS A (0 AR A R URE 7T [D]: [t AR50 lisk: sk R, 2017.
] Beratlis, N., Balaras, E., Parvinian, B., et al. (2005) A Numerical and Experimental Investigation of Transitional Pulsa-

tile Flow in a Stenosed Channel. Journal of Biomechanical Engineering, 127, 1147-1157.
https://doi.org/10.1115/1.2073628

[S] Varghese, S.S. and Frankel, S.H. (2003) Numerical Modeling of Pulsatile Turbulent Flow in Stenotic Vessels. Journal
of Biomechanical Engineering, 125, 445-460. https://doi.org/10.1115/1.1589774

[6] Ghalichi, F. and Deng, X.Y. (2003) Turbulence Detection in a Stenosed Artery Bifurcation by Numerical Simulation of
Pulsatile Blood Flow Using the Low-Reynolds Number Turbulence Model. Biorheology, 40, 637-654.

[7] [WE, BRER, HIESE, & RNk XOw A8 AN A S B2 i TF B4 ) %t 98 [C)//CDAJ—China H [E ] 7
4. L CDAJ-China, 2010: 121-129.

[8] A%k, SImt, KM, 25 Y B0 MOk Ak A i shxd A g ma ], dbat Dok K224, 2010,
36(9): 1153-1158.

(9] FR&AL XA ZE. AR R R s) 7 A EE RO Sk R[] B Tk RS2 244), 2008, 34(2):
189-196.

[10] ZRFIL. FIFH L JCR B SEORIR T 4 32 v 0], RHAE R, 2010(26): 518.

[(11] Wik, BTSRRI Eh 1 548 FE[D]: (-2 180, Jbat: JbRtsgid KA, 2009.
[12] mhefas. ARIEEEERE S FRETFMM]. AZA: bR R, 2007: 5-10.

[13] S, 5k, kM. P2 PH2A0@ R AL, 2001,

DOI: 10.12677/aam.2021.105173 1637 IR Esid


https://doi.org/10.12677/aam.2021.105173
https://doi.org/10.1115/1.2073628
https://doi.org/10.1115/1.1589774

BAR, TIRAR

[14] B, SR, HIE. NEAEY BN M M sh B AUE AT, Bee i ss ik 500, 2016, 46(4):

150-155.
(15] M. J& T MR S0 F1 5 BB R FE A AL ER 73 Hr S e PR BRI BE FE[D]: [ 2260830, Brra: IR K,
2020.

[16] AR, AR, 43 S op sl ko 22 6t IR s O R2ma[T]. N J122 53], 2013, 30(3): 417-421.

DOI: 10.12677/aam.2021.105173 1638 IR Esid


https://doi.org/10.12677/aam.2021.105173

	Y型分叉狭窄动脉血管中血液流动的数值模拟
	摘  要
	关键词
	Numerical Simulation of Blood Flow in Y-Shaped Bifurcation Stenosis Arteries
	Abstract
	Keywords
	1. 引言
	2. 模型建立
	2.1. 几何模型
	2.2. 数学模型
	2.2.1. 粘性不可压缩Navier-Stokes方程
	2.2.2. 边界条件
	2.2.3. 参数选取


	3. 数值模拟
	3.1. 恒定初始速度对无病变血管壁压力的影响
	3.2. 不同程度动脉狭窄对血管内血液流动的影响

	4. 结论
	基金项目
	参考文献

