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Abstract

The present paper deals with the study of flow
dynamics of blood with stenosis artery in the
presence of transverse magnetic field a
computational modelling of blood circulation
is carried out and the mathematical equations
occurring during the modeling are solved by
using Finite Element Method. Various factors
like velocity, pressure, wall shear stress, and
energy are taken in account. The partial
differential equations accounting  the
complexities are removed by non-dimensional
sing them. Boundary conditions are used to
simplify the mathematical process. On axis,
zero radial gradient condition is applied. The
arterial wall is subjected to zero temperature
and no-slip conditions.

Keywords: Wall shear stress, magnetic field,
radial gradient.

1. Introduction:

The dynamics of blood flow plays an
important role in development and progression
of various heart diseases. At this time it is
worldwide health concern. A large number of
researchers have already worked on some
similar area. Dabri at el (2013) did work on
%aecaléu ggquufg\%matl\(/g}y a,béﬁa\$|2(§)r14%)f deﬂg\tl\(/e
under water velocimetry. Ruzia (2015) made
an  investigation on  vertex enhanced
propulsion. Collin (2016) did work on strength

prediction of ecological success. Witlessly at
el (2017) did work on vertical axis wind

turbine. Breath at el (2018) studied eco system
in the pelagicrealm.J.C.et al (2019) did work
on the phenotypic plasticity. J.O.et al (2020)
worked on vertex pinch of
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cho.Rosinfield (2021) studied circulation
generation and vortex ring. Kartika and Dabril
(2022) studied the mechanism of biogenic
ocean mixing.

Mathematical Modelling and Governing
Equations:-

In the presence of transverse magnetic field M
width current density L. the force acted on the
blood as we have conceded as non-Newtonian
fluid

The motion will be Govern by the following
equations

L+We (LxM) =6[2 + & + B +

ce

e (1)

€n o
Taking into account Guam Law of Magnetism
A. @ =0 And M= [, be applied magnetic
field

Pressure is constant and E=0. Then

L+L (rx@)=6(1 x

B o

) e )
Where M=is the Parameter
Using the velocity and current density along
axial and radial Co-ordinate system, we have
Lr=6M 0 (mw+u) Lz=6M 0 (mu-w)

1+m? 1+m
It results the Momentum and Energy equations
are as follows
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Since the flow is incompressible axisymmetric
and blood as a Non-Newtonian fluid so the
equation of continuity will be in the form

>0

U4 du 4 dw = Q... (7)
r dr dz

And Momentum equation WiII be

e du

1)[d2 +1du+d2u u 8
o rdr _dEZ_ rz.]p ...... (8)

e(dt+l +I_;_ , a1+
[ +ldo+d P 9)

in blood flow through a steroid astery in the
presence of the Transeverse the Magnetic
field. The initial and wall condetios are as
w=0 T=0 atr=0

do =0, dt =0 QRERA=0
dr dr

=0 = atr=R
Wall Shear Strem...................... (

rd=-0 (- 2
REERERARER :-

Velocity profile in a stenosed artery
versus Magnetic field

Mn =05 ,0,0,67

— Ha=0.0 (Blood)
— Ha=5.0(Blood)
--- Ha = 5.0 (Hybrid)
--= Ha =10.0 (Hybridid)
-~ Ha = 5.0 (Hybridid)
- Ha = 10.0(Hybridid)
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— Ha = 15.0 (Hybrid)
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It proves that magnetic permeability induces
changes within the fluid flow that enhance the
convective heat transfer along the walls. Cells'
fluid temperature profile: it was observed that
walls' shear stress decreases as magnetic
parameter increases. That causes stress
decrement on velocity gradient at the vessel
wall thereby decreasing the wall shear stress.

Q) alalel(e)

1
1(1-0@)[1- @,#] ds = roal
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JRE 1.8: Variation of stenosis severity along the axia
direction of an artery
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FIGURE 1.8: Variation of stenosis severity along the axial
direction of an artery

Results & Discussion

Since the flow is subjected to an applied
magnetic field and pulsatile pressure gradient.
The applied magnetic field deliberate external
force on flow of blood in considered artey. It
was observed that increase in magnetic
parameter, increase the velocity. The imposed
magnetic field poses a force on moving
particles within the fluid, which aligns the
flow and reduces the velocity gradient.
Magnetic parameter plays a significant role in
regulating the flow behavior. The influence of
magnetic parameter on the temperature. The
influence of magnetic parameter generated by
the electromotive force transverse to the
current in blood corresponds to decrease the
temperature. It proves that magnetic parameter
induces charge with the fluid flow that
enhance the connective heat transfer leading to
a coller fluid temperature profile. It was
observed that wall shear stress decreases as
magnetic parameter increases that causes the
reduction of velocity gradient at vessel wall
thereby the decreasing the wall shear stresse.
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