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#include "udf.h"
DEFINE PROFILE(inletvelocity,thread, position)
/

real u;
face tf;
real inletvelocity = 0.0,
real umax=0.262;
real time=CURRENT TIME,
real pl = -226.74254365108171782594581600279;
real p2 = 354.56425583340302409851574338973;
real p3 =-190.30876396340119072192464955151;
real p4 =22.49031976290437029319946304895;
real p5 = 5.6844866435134164817100099753588;
real p6 = -0.021248791738814897661624669922276,
real p7 = 191342.70719368447316810488700867;
real p8 = -517003.26884152367711067199707031;
real p9 = 555448.6199921688530594110488891;
real p10 = -296685.36016842623939737677574,
real pl1 = 78805.4055523487040773034;
real p12 = -8329.3601080192547669867053;
if (time < 0.46322*T)
/

begin [ loop(f, thread)

/

F _PROFILE(f, thread, position)
=umax*(pl*pow(time/T,5)+p2*pow(time/T,4)+p3 *pow(time/T,3)+
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p4*pow(time/T,2)+p5 *pow(time/T, 1) +p6*pow(time/T,0)),
{

end_f loop(f, thread)

{
else if (time >= 0.46322 & & time<(0.556)

/
begin_f loop(f, thread)

/

F PROFILE(f, thread, position)
=umax*(p7*pow(time,5)+p8*pow(time ,4)+p9*pow(time ,3)+
pl0*pow(time ,2)+pl 1 *pow(time ,1)+p12*pow(time ,0)),;

{

end_f loop(f, thread)

{

else if (time>=0.556*T && time < T)
/

begin_f loop(f, thread)

/

F PROFILE(f, thread, position) = 0,
{

end_f loop(f, thread)

{

if (time>=T && time < 1.46322*T)
/

begin_f loop(f, thread)

/

F _PROFILE(f, thread, position) =umax*(pl*pow((time -1),5)+
p2*¥pow((time -1),4)+p3*pow((time -1),3)+p4*pow((time -1),2)+p5*pow((time
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-1),1)+p6*pow((time -1),0)),
{
end_f loop(f, thread)

{
else if (time >= 1.46322*T && time<1.556)

/
begin_f loop(f, thread)

/

F _PROFILE(f, thread, position) =umax*(p7*pow((time -1),5)+
p8*pow((time -1),4)+p9*pow((time -1),3)+
pl0*pow((time -1),2)+pl1*pow((time -1),1)+p12*pow((time -1),0)),

{

end_f loop(f, thread)

{

else if (time>=1.556*T & & time < 2*T)
/

begin_f loop(f, thread)

/

F PROFILE(f, thread, position) = 0,
{

end_f loop(f, thread)

{

{






Abstract

Most of the veins in the body are curved vessels are known to be one of the causes of
atherosclerosis. Vasoconstriction, narrowing the cross-sectional area of blood vessel
happens due to this disease. Narrowing the vascular area significantly affects the normal
hemodynamics of the bloodstream which can greatly affect the disease progression.
During clinical observations, clogging has been reported in arteries of varying diameters.
The plaques lead to cloggings with different lengths and percentages. A study on the
dynamics of blood flow in the arteries with stenosis will provide a diagnosis of vascular
diseases. In such areas, the flow is extremely complex and a proper understanding of

current physics is not possible except by the dynamical examination of blood fluids.

In the present thesis, the effect of dynamic parameters of blood flow on the different
curvature ratios of the vessel, percentage and stonesis length ratio of the clog, and the
blood concentration has been simulated by Fluent using a 3D tube with 90-degree
curvature. The present study was conducted to investigate the effects of symmetric clogs
at 25%, 50% and 75% of the vessel diameter, curvature ratios of 0.167, 0.093and 0.052,
length ratio of stenosis 0.667, 0.5, 0.31, and power index changes on blood behavior.

The results of this study indicate that the maximum outer wall shear stress for a vessel
with 75% stenosis, stonesis length ratio of 0.667, and curvature ratio of 0.167 is 41.5
times bigger than the maximum outer wall shear stress of a sound vessel in the time of its
maximum velocity of the systole. Also the maximum shear stress applied on the vessel
with 50% stenosis, 0.167 curvature ratio, and stenosis length ratio of 0.31 is 7 times of
the maximum shear stress on the wall of a sound vessel in the time of the maximum
velocity of systole.

Key words: atherosclerosis, Curved vessel, Blood flow, Non Newtonian fluid, Pulsatile
flow
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