Int. J. Adv. Res. Sci. Technol. Volume 5, Issue 2, 2016, pp.563-564.

ISSN 2319 — 1783 (Print)
ISSN 2320 — 1126 (Online)

& International Journal of Advanced Research in
i Science and Technolo
IJARST 9y

journal homepage: www.ijarst.com

MHD two fluid channel flow in two parallel Non conducting walls.
S.V.V Rama Devi** and S. Sreedhar?

!Dept. of Engineering Mathematics, Dadi Institute of Engineering Technology, Anakapalle, Visakhaptnam-531002, India.
2Dept. of Engineering Mathematics, Raghu Engineering College, Visakhapatnam-531162, (A.P.), India.

*Corresponding Author’s Email: ramadevi@diet.edu.in

ARTICLEINFO

ABSTRACT

Article history:
Received
Accepted
Available online

107 Apr. 2016
110 May. 2016
116 May. 2016

Keywords:
Fluids,
Conducting,
Viscosities,
Analytically,
Graphically.

It is assumed that the fluids in the two regions are incompressible,
immiscible and electrically conducting, having different viscosities, electrical
conductivities. With these assumptions and considering that the magnetic
Reynolds number is small the basic equations of motion, current, the no-slip
boundary conditions at the walls and interface conditions between the two-
fluid regions have been formulated. The resulting governing linear
differential equations are solved analytically, using the prescribed boundary
and interface conditions to obtain the exact solutions for velocity
distributions such as primary and secondary distributions in both regions.
Also, their corresponding numerical results for various sets of values of the
governing parameters are obtained to represent them graphically and are
discussed in detail.
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Introduction:

2
dw,

O, O
(s i)_p"'pl‘ﬁ +By[oy, (E, —W,By) + 0, (E, +U,B;)]=0

The purpose of the present study is to gain a Oy OX dy?
detailed understanding of the flow pattern in the Region — 11
theoretical description of MHD two-fluid flow driven o Jop 4
by a constant pressure gradient through a horizontal *{1*5(1*72)}&‘*/32"2?22*' Bo[-0, (E, +U,B,) + 0, (E, —W,B;)] =0

channel consisting of two parallel walls under the 5 42
influence of a transversely applied uniform strong Gy R, 5y, L
magnetic field, in presence of Hall currents. This study Oo dy

has been carried out when the walls are made up of In the above equations, the subscripts 1 and 2 refer
non-conducting material. to the quantities for region -1 and |1 respectively, such as

u;, U and wy, w, known as primary and secondary
velocity distributions in the two regions respectively. E,
and E; are x- and z- components of electric fields. While,

0,,, 0y, ando,,, 0,, are the modified conductivities

parallel and normal to the direction of electric field
respectively The boundary condition on velocity
requires the no slip condition. In addition, the fluid
velocity and sheer stress must be continuous across the
interface y=0.

+By[03, (B, —W,B,) + 05, (E, +U,B,)] =0

Basic governing equations with boundary and
interface conditions and mathematical analysis of
the problem:

The fundamental equations to be solved are the
equations of motion and current for the steady state
two-fluid flow of neutral fully—ionized gas valid under
assumptions above and simplified as:

Region -1

AN du The boundary and interface conditions foru,, W,
_[l_s(l_;n)}afs*'pﬂﬁﬁ*'Bo[_o-u(Ez+U1Bo)+o'21(Ex_W1Bo)]:0 y 1 1
01

and u,,w, are:
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uy(h,) =0 w,(h)=0,w,(=h,)=0
u,(0) = u, (0), w, (0) = w, (0),

du, du, and
Hy dy = H, dy
dw,  dw, at y=0

Ay dy =t dy

To make equations dimensionless, we use the

- - - - L] u
following non-dimensional variables: U"1=

_l' U2
Up

=U, y.i:(L](izlz), Wi=Wi, wio=We
: u
u, h; up p
up:[_é_pj h? |, ki=1-s(1- 1), k=-s%2,
ox J pvy Oo1 Cn

E E J,
=5, ™ Bs' “ToBu
oUp oUp Ooi DU,
I, = J; (i=12), H 2 (Hartmann number)

O'OiBOUp

= Bzm{&} o (ratio of the viscosities) = 44
= B? , |
Py £

h(ratio of the heights)= h | 0, (Ratio of the electrical

hl
ivities) = & o
conductivities) - [0'12 ] Do, = ( 22 j;
Oz O O
1 _ou 2 m _on
1+m?> oy, 1+m? oy
(Hall parameter) w
— e
11
L
T T

Solutions of the problem:

Exact solutions of the governing differential
equations with the help of boundary and interface
conditions for the primary and secondary velocities uj,
u, and wy, w, respectively. The numerical values of the
expressions given at equations and computed for
different sets of values of the governing parameters
involved in the study and these results are presented
graphically from figures land 2, also discussed in
detail.
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Fig. 1: Primary Velocity profiles for different 6, and
H.=10, 0=0.333, s1=1.2, s2=1.5, h=0.8.
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Fig. 2: Secondary Velocity profiles for different 6 ¢
and H,=10, 0=0.333, s1=1.2, s2=1.5, h=0.8.

Results and discussion:

The effect of the ratio of electrical conductivity
O, is shown in figs.1 and 2. It is found that, there is
no much significant variation on both primary velocity
and secondary velocity distributions as o, increases.
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