[ Downloaded from mme.modares.ac.ir on 2024-09-23 ]

[ DOR: 20.1001.1.10275940.1395.16.4.37.6 ]

134-129 PP A4 o losis 16 0951395 i35 (ORI S (Wi Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

B9 K0 J18 (b y il Ol gk g 50 S ylsly

Oledo! (ol ixio oKl (Sl wdige dyiSs semmiil-1

el Vs Vg xio e hjgel dumwge « SilSe owdige bl =2
32958 st plol ol (s ol&Kuiily oS58 ¢ )boliwl =3

Ot S ol imiuo olSuily (Kb g wdine yLutily -4
eshirani@ictp.it 84916 63763 _iw; Gsiio lodal *

s s coleyb!
@ V5o 1SS0 B 50 pr guy g 398 )3 e JLbissl &Y & il ol 4 g L Sy S )3 (b (A Sy IS (g e
@l ol 5l Gun ggdge Cosnl & drgi b 0gd Cgume (ol clacglon Sbml 13 pre )56 5 22 S S8l Jole lsie 1;324;: ﬁ j’:
o3dbst Sy oeily 855 o) 55 Ot S pd dlie 3 Bbie SogSie oy Ay (B U5 S sl s 1395 5,5, 24 rcalu > <)
O Syl 5 oy JoulS oSl S5 4 oY o0 ool Ll by 31 )3 508 JoulS <8 o (gl cox 57l IS
odol Cusd & b5 (izmed Cusl By G S st Sojelsty By B b (Sl Jols gl by ol 39 3l iy b GRS
S len jop Jlaisl ot 1 5 Ly OIS p (B dlise (2l 3 508 JlS (655)08 Jome 5 (S35 0> il enind i s9abog yem el aSed by,
sy U195 (S @l 5 0ad (b)) oS58 (sl 35250 5300 @S L ol ls & il S5 4 p)Y il (Boye (B Szl Jpso

el Jloo 53 3loe pgcdllan] daly gy (3l Jde o 4 02y Sl slosind 2 sy S b Soglie

Effective parameters on variation of wall shear stress in microvessels

Mina Alafzadeh®, Ebrahim Shirani?*, Effat Yahaghi®, Nasser Fatouraee*

1-Department of Mechanical Engineering, Isfahan University of technology, Isfahan, Iran

2- Foolad Institute of Technology, Fooladshahr, Isfahan, Iran

3- Department of Physics, Imam Khomeini International University, Ghazvin, Iran

4- Department of Biomedical Engineering, Amirkabir University of Technology, Tehran, Iran
*P.0.B. 84916 63763 Isfahan, Iran, eshirani@ictp.it

ARTICLE INFORMATION ABSTRACT

Original Research Paper Variation of wall shear stress (WSS) in the microvessels may damage the endothelial layers. It also
Received 11 January 2016 changes the mass diffusion and sediment and may be considered an important factor in the formation of
Accepted 03 February 2016 the fatty plaques and causing heart disease. According to the importance of the issue, the aim of this

Available Online 12 April 2016 paper is to study the effective parameters on the wall shear stress in microvessels. In this paper, the

hybrid method, combined lattice Boltzmann and immersed boundary methods are used to simulate the

gﬁfgrosrt‘rjés red blood cell (RBC) motion in the plasma flow. It should be mentioned that red blood cell has
Lattice Boltzmann method- immersed significant effect on WSS; in this regard the present results show that the blood rheological behavior has
boundary an important effect on WSS. The results also demonstrate the effect of stenosis severity and RBC
Elastic module location in different regions on wall shear stress and consequently cause heart, coronary disease. It

Bending resistance should be noted that the presented results have been evaluated by previous numerical results for

microvessels and the results show the ability of lattice Boltzmann method to simulate complex
problems, especially for modeling the deformable solid objects suspended in the fluid.
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Fig. 3 The effect of flexibility of RBC on wall shear stress
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Fig. 7 WSS variation along the stenosis as the function of RBC location
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