130-117 asioo 12 6oy [4 0455 11393 Jlus /oo 1L g bao jlw Sl

WA
fufdfub-zb?(}bﬁgv{f

A &
”/”bap Iy

Sy S5 5slow oy 30 (9 G imST oy JUGl g by pil (o) p

3u'-~’° L] 5l gl g 24-3-05'-:-‘ S0 ‘1:.995) ol oz
Ao g 58 oLRESIS (SKilSo oyl ol )5 il !
Ao oawg 59 oLRESS (Sl 09,5 Sl ?
oS s SRS « anma pole g 43 i (55999 9 pale olRa g3 (53l ouSdd s ¢ (55T Jrokd g s W sl 9,5 ot

OlosS «aid iy (559U 9 (oo
1393105123 : s iy o 5 1393103126 s 5L o 5 1392109120 w1

onS

S 05l 55y OS] Gjlgie 22385 el GBS ) 4 S Dl () Solindgen 5 dwain Jdo 4 waed gloS) 0
JUST (g0 gy & G Gl 5o )b S,y (K85 anwgs 5 (b 0 (25 JB he )bl (nl 45 5595 o0 o0
W55 50 OiemST CdBlE 2565 (50 5] Candy jalate 4 el oals Bl (Gaman odias I, SO B 5 0)lend 10 5 H5eeS 0
ot 2 slSad Loy o Ja (5] o iy ] 3 05l (550 s 5 ] o J o5l S¥olas
i s o s & g b A8l e iy cal 50 e it BBl Ol & 5, o 5 o e 5enS]
515 05 e & 3o oy S alioble S 2alS sl slasl i (5SS 5 sdpad ki 5 350 3,5 slig,e
G iy 538 4396 sla ol > Ll glads 2olS g juden; e Gli8l L aizmen 058 o0 0000 25 03 ojlgo b aslie o 5,
B s B a3 slaojlns (69, ST Sbale jlade DS el a0 g by DS Gl Sely cnl & aiboe

il oo dude S, S8 T g Lo S5 (gl date 4l iy i 50 o0 Cewds b 0gd o

Ol gen « 5, (KB8)5 « 51 5nS o > JLO.@‘G&MJS Olols

On the effect of blood flow and oxygen mass transfer on development of
atherosclerosis

M. Raoufi', H. Niazmand? and E. Ebrahimnia-Bajestan®"
! M.Sc. Student, Mech. Eng., Ferdowsi University of Mashhad, Iran
2 prof., Mech. Eng., Ferdowsi University of Mashhad, Iran
% Assist. Prof. Mech. Eng., Energ. Dept., Inst. Sci. High Tech. Envir. Sci., Graduate University Adv. Tech., Kerman, Iran

Abstract

In curved arteries, due to the geometry effects balanced oxygen distribution on arterial walls is affected. This
disorder has a significant contribution in genesis and development of atherosclerosis plaques. In this study,
the blood oxygen mass transport in the luminal of a curved artery and through its wall were investigated. In
order to find the distribution of oxygen concenteration along the vessel, oxygen mass transport equations and
their boundary conditions were solved, numerically. The oxygen carried by hemoglobin and oxygen
consumed in the avascular region were considered as two important physiological parameters. Results
indicated that the presence of centrifugal forces and formation of secondary flows in curved geometries
cause a considerable decrease in oxygen mass transport to the inner bend wall in comparison to the outer
side. Furthermore, with increase in Reynolds number and decrease in curvature radius, secondary flows
become more powerful, which cause an enhancement in flow mixing and reduce the oxygen concentration
differences between the outer and the inner bend walls. These results help to predict the potential region for
formation of atherosclerosis plagues.

Keywords: Oxygen mass transfer; Artery; Atherosclerosis; Hemoglobin.
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