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ABSTRACT:

The impact of radiation and suction/ injection in an MHD oscillatory stream past a vertical within constant wall temperature. The fluid is subjected to a transverse
attractive field and the velocity slip at the lower plate is taken into consideration. The non-dimensional governing conditions are solved in the closed shape by
utilizing the Perturbation method. Correct arrangements are achieved for velocity, and temperature. The effects of main parameters are discussed in various flow
fields and presented through graphs.
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1. INTRODUCTION

The slip impact on the MHD oscillatory stream of fluid in a porous channel with heat and mass exchange and the chemical response has applications
within the areas of designing, geophysics, farming, etc. These applications are geothermal stores, heat separators, oil recuperation, and cooling of an
atomic reactor. Numerous chemical designing forms like polymer expulsion forms include cooling framework. In this cooling framework, superior
electromagnetic properties are regularly utilized as cooling fluid as their stream can be directed by outside attractive areas in arranging to improve the
quality of the ultimate item. The oscillatory flow could be a periodic flow that oscillates around a zero value. Oscillatory flow is continuous and always
around zero value. Rajesh [1] examined the effects of mass transfer on flow past an impulsively started infinite vertical plate with Newtonian heating and
chemical reaction. Raju et al. [2] studied Unsteady MHD free convective oscillatory Couette flow through a porous medium with periodic wall
temperature. Reddy et al. [3] examined thermal radiation and chemical response impacts on MHD blended convection boundary layer slipstream in a
porous medium with heat source and ohmic heating. Samuel et al. [4] considered MHD oscillatory slipstream and heat exchange in a channel filled with
porous media. Singh et al. [5] examined the current impact on visco-elastic MHD oscillatory convective stream through a porous medium in a vertical
channel with thermal radiation. Kulkarni [6] examined an MHD stream of an elastic-viscous incompressible fluid through a porous medium between two
parallel plates beneath the impact of an attractive field. lbrahim et al. [7] Chemically reacting MHD boundary layer flow of heat and mass transfer over
a moving vertical plate with suction.

The boundary layer flow, heat, and mass transfer over a stretching surface have benefitted believed attention due to its demand in the industrial and
manufacturing processes. Such demanded applications are of polymer, chemical industries, controlling of cooling and heating processes and blood flows.
Sakiadis [8] considered boundary layer behavior on a continuous solid surface: Boundary layer equations for two-dimensional and axisymmetric flow.
Ali et al. [9] studied laminar mixed convection from a continuously moving vertical surface with suction or injection. Magyari et al. [10] considered heat
and mass transfer characteristics of the self-similar boundary-layer flows induced by continuous surfaces stretched with rapidly decreasing velocity.
Chakma [11] explained An analytical solution for MHD flow past a permeable vertical stretching surface with the existing chemical reaction. Raptis et
al.[12] analyzed Viscous flow over a non-linearly stretching sheet in the presence of a chemical reaction and magnetic field. Umamaheswar et al. [13]
Studied unsteady MHD free convective visco-elastic fluid flow bounded by an unbounded slanted permeable plate within the nearness of a heat source,
gooey scattering, and ohmic heatings. Das et al. [14] Considered Magnetohydrodynamic blended convective slip flow over a slanted porous plate with
viscous dissipation and Joule heating.

There are a few examinations on the impacts heat and mass exchange on fluid flow in several physical circumstances. Since of its significance in
mechanical applications such as control transformer-electronics,semi-conductor-electronics, retention reactors, parallel dissemination systems, solar
vitality frameworks, and polymer handling within the plastics businesses. In specific, a blended convec tion boundary layer stream over an extending
sheet is broadly utilized in chemical and auto-mobile businesses. Dipankar Chatterjee et al. [15] investigated MHD stream and heat transfer behind a
square barrel in a channel underneath a strong essential appealing field. Turkyilmazoglu [16] considered heat and mass trade of MHD minute organizes
slip stream. Mishra et al. [17] studied Mass and heat transfer effect on MHD flow of a visco-elastic fluid through a porous medium with oscillatory
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suction and heat source. Abdul Gaffar et al. [18] considered numerical ponder of stream and heat exchange of non-Newtonian digression hyperbolic fluid
from a circle with biot number impacts.

In view of these facts, the present paper focused on exploring systematically the impact of radiation and suction/ injection in an MHD oscillatory stream
past a vertical within constant wall temperature . The fluid is subjected to a transverse attractive field and the velocity slip at the lower plate is taken into
consideration. The non-dimensional governing conditions are solved in the closed shape by utilizing the Perturbation method. Correct arrangements are
achieved for velocity, and temperature. The effects of main parameters are discussed in various flow fields and presented through graphs.

2. MATHEMATICAL FORMULATION

Consider the unsteady laminar flow of an incompressible viscous electrically conducting fluid through a channel with slip at the cold plate. An outside
attractive field is set over the ordinary to the channel. It is accepted that the fluid Porous media incorporates a small electrical conducting and
the electromagnetic drive delivered is additionally exceptionally little. The stream is subject to suction at the cold wall and injection at the heated wall.
Select a Cartesian facilitate a framework (, ). Where lies a along the center of the channel, and are the separate measured within the ordinary area
such that = a is the channel's half-width as appeared in Fig.1.1.

y' =0 Yy =a
P
Suction —_—3 Injection
[
wall wall

Fig.1.1 Physical model of the problem

According to these assumptions, the set of governing equations for the present paper can be constructed as follows:
*
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The radiative heat flux qr can be expressed as the form
Ao oT*
AT (1.4)

* *
Where k is the mean absorption coefficient, O s the Stefan-Boltzmann constant and the the temperature differences within the flow are sufficiently

* *4 T,
small so thatT can be expressed as a linear function of T after using Taylor’s series to expand T about the free stream temperature 0 and

neglecting higher- order terms.

T* = 4T,°T 31,
(1.5)
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Thus substituting Eq. (1.5) in Eq. (1.4), we get
q 160T,® OT
r=-— A
3k oy w6)

Then the heat transfer equation becomes
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The corresponding initial and boundary conditions are

oYKW yso
as dy
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(1.8)
Introduced the following dimensionless variables
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By using dimensionless variables, the governing equations can be reduces to ot 8}/ dx ayZ
(1.9)
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The corresponding initial and boundary conditions reduces to
du

u=y—, =0, on y=0
dy

u=0, 6=0, on y=1 1.1
Gr

In Egs. (1.9) - (1.10), K is the porosity parameter, Sis the Suction/injection parameter, M s the magnetic parameter, is the Grashof number,

Pr is the prandtl number, R is the Radiation parameter, and 4 is the Navier slip parameter.

3. SOLUTION OF THE PROBLEM

In order to solve the non-linear system of equations (1.9) to (1.10) with the boundary conditions (1.11).

dp it _ ot _ oot
_&_ge Ut y) =uy(y)e' ™, 6(t, y) = 6,(y)e (1.12)

Where A is any positive constant and @ s the frequency of oscillation. Substituting equations (1.12) into the equations (1.9) and (1.10) and the
boundary conditions (1.11) are reduces the following non-dimensional forms

u:+su;—(M2+§+ia))uO=—l—Gr90 113)

0, +SPro, +((-iw) Pr+ R)d, = 0 (1.14)

The non-dimensional boundary conditions are,
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U, (0) = 7, (0),6,(0) = 0,u(1) =0,6,(1) =1 (1.15)
In view of the above solutions, the velocity and temperature equation becomes

u(y,t) =(Ae™ +Be™ +Q, +Qe™ +Q.e™)e'

(1.16)
6(y,t) = (Ae™ +Be™ e (1.17)
y NU , :
The parameters X can be defined and determined as
The rate of Shear stress is
- ou — Mgy B My My LVAYNL
r=—=(Ame™ +Bme™ +Q,+Qme™ +Q,me™ e
(1.18)

The rate of Heat transfer/Nusselt Number is
00 i
Nu, = —=(Ame™ +B,m,e™)e'”
oy A o (1.19)

4. RESULTS AND DISCUSSIONS

The set of non-linear ordinary differential equations (1.13)-(1.14) with the boundary conditions (1.15) are difficult to solve analytically, hence they are
solved numerically by using the Perturbation technique in MATLAB. Figs 1.2 - 1.11 are tactical representations of different flow parameters on velocity
and temperature fields. As long as there is no special indication, the entire investigation is based on the fixed values of physical parameters Pr = 0.63,
Gr=3,w=n/2,A=1,M=K=s=R=1.

In Fig. 1.2, the effect of the retarding effect of Lorentz forces present in the magnetic field on the fluid flow is presented. It is observed that

maximum flow occurs in the absence of the magnetic field, and further increase in the magnetic field parameter (M) is seen to decrease the fluid velocity.

In Fig. 1.3, presents the plot of increment in channel porosity parameter (K ) on the velocity profile. As observed, the porosity parameter (K ) of the

(Gr)
medium increases, there's an increase within the fluid velocity . In Fig.1.4, shows the buoyancy effect on the fluid flow during heating as observed,
and an increase in the Grashof number enhances the fluid flow velocity. As observed in Fig. 1.5, as the Navier slip parameter (?/) increments at the
cold wall, there's a comparable rise within the velocity at the cold wall. In Fig.1.6, the result appears that as the injection parameter ( ) increases,

there's an increase within the fluid velocity. Whereas as the suction parameter (S) decreases, there's a decrease within the fluid velocity due to cooling.

In Fig.1.7, displays the effect of pressure gradient ( ) on velocity. In Fig.1.8, it is observed that an increase in the radiation parameter ( ) decreases
the fluid velocity due to internal heat generation that enhances the fluid flow.

From Fig.1.9, it is observed that an increase in the frequency of prandtl number(Pr ) increases the fluid temperature within the channel. From Fig.1.10,
it is observed that an increase in radiation parameter (R) decreases the fluid temperature inside the channel. In Fig.1.11, the result appears that as the
injection parameter (s) increases, there's an increase within the fluid temperature. Whereas as the suction parameter (s) decreases, there's a reduction
within the fluid temperature.
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CONCLUSIONS
An analysis is done systematically on Study of flow characteristics of conducting fluid embedded in porous media. The governing equations for the
velocity field, temperature by perturbation technique in terms of dimensionless parameters. The findings of this study are as follows:

1. As the porosity parameter , Navier slip parameter , Grashoff number , pressure gradient are increased, then velocity profile increases between the
boundaries.

2. As magnetic parameter , chemical reaction and radiation parameter are increased, then velocity profile diminishes between the boundaries.

3. As the injection parameter increased, the velocity, temperature are increased between the boundaries. Whereas as the suction parameter reduces, the
velocity, temperature decreases between the boundaries.

4. As the radiation parameter increases, the temperature profile decreases between the boundaries.

APPENDIX
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