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REVIEW

Magnetic Field’s Effect on Two-phase Flow of Jeffrey
and Non-Jeffrey Fluid With Partial Slip and Heat
Transfer in an Inclined Medium

Sunday Lot*, Waheed O. Lawal, Adedapo C. Loyinmi

Department of Mathematics, Tai Solarin University of Education, Ijebu-Ode, Nigeria

Abstract

In this paper, the effect of magnetic field on two ephase flow of Jeffrey and non-Jeffrey fluids in an inclined medium
is investigated. The flow in both medium is assumed to be set in motion by constant pressure gradient. The electrical
conductivity in the non-Jeffrey fluid in phase I is considered to be zero, so that the constant magnetic field strength Bo in
the transverse direction only affects the Jeffrey fluid in phase II. The equations governed the flow of the fluid were
solved using perturbation method. The effect of magnetic field, Jeffrey and thermal slip parameters on the temperature
and velocity profile were examined through several graphs. It is noticed that the increase in magnetic field, decreased the
fluid velocity and increased the temperature profile in phase II while it has partial effect in the velocity and decreased the
temperature of phase I. Also, the increase in the thermal slip parameter has no effect on the velocity of both phases but,
decreased the temperature profile of the non-Jeffrey fluid in phase I and increased that of the Jeffrey fluid in phase II.

Key words: Heat transfer, Inclined medium, Jeffery, Magnetic field, Two-phase flow, Fluid

1. Introduction

O ne of the states of matter is phase. It can be a
fluid or solid. The simultaneous flow of

different phases is multiphase flow. Multiphase flow
study in energyerelated industries and applications
is imperative. The easiest case of multiphase flow is
two-phase flow. The interactive flow of different
phases with common interfaces in the medium, with
a phase responsible for the volume or mass of
matter is a two-phase flow.
Jeffry fluids are non-Newtonian fluids. Examples

are oil, gels, adhesives and paints. While, non-Jef-
frey fluid are the Newtonian fluid. Examples, water,
alcohol, sugar. The two immiscible fluids flow such
as water and oil, which are essential in regaining
processes of oil, can be an example. Transfer of heat
analysis aspect of immiscible fluid and the fluids
flow are very significant in petroleum transportation
and extraction. For example, an oil-filled rock al-
ways contains different fluids which are in the

pores. Water occupies part of the space volume and
the rest can either be oil or gas, the two together. [1],
Studied well-known Reynolds modes of viscosity in
an asymmetric channel under the effect of Jeffrey
fluid with variable viscosity. Peristaltic transport of a
Jeffrey fluid under the effect of slip in an inclined
asymmetric channel. The result shows that, the
peristaltic flow of a Jeffrey fluid in an inclined
asymmetric channel is under take when the no-slip
condition at the channel wall is no longer valid
[2e6]. Flow of Jeffrey fluid through narrow tubes,
shows that the flow exhibits the anomalous Fah-
raeus-Lindquist effect and the effective viscosity
decreases with Jeffrey parameter and core magnetic
parameter but increases with tube haematocrit and
tube radius [7e10]. Characteristics of Jeffrey fluid
model for peristaltic flow of Chyme, shows that the
magnetic field highly influence the peristaltic flow
problem [11]. The pulsatile flows of a Jeffrey fluid in
a circular tube having internal porous lining. Shows
that the Jeffrey parameter enhances the fluid
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velocity and mass flux in the channel [12]. The free
convection flow of Jeffrey fluid through a vertical
deformable porous stratum, the skin friction get
reduced when the porous materials is deformable
on and the effect of increasing the Jeffrey parameter
is to increase the skin friction in the deformable
porous stratum [13]. Effect of the thickness of the
porous material on the parallel plate channel flow of
Jeffrey fluid when the walls provided with porous
lining. The penetrable layer thickness in the channel
with rate redesigns with growing potential gains of
porous layer thickness [14e18]. The response sur-
face optimization for the electro magneto hydro-
dynamic Cu epolyvinyl alcohol/water Jeffrey Nano
fluid flow with and exponential heat source.
Response surface methodology is utilized to deter-
mine the output response variables of model de-
pendencies [19].
The importance of heat transfer and twoefluid

flow in nuclear and chemical industries have been
studied extensively. The following are some
important for the designing of two fluid systems;
determination of the void fraction, reaction quality,
identification of the two fluid flow areas, two-fluid
heat transfer coefficient and drop pressure. In
modelling problems of its kind, several complexities
are added through the presence of a second
immiscible fluid phase as to the nature of transport
phenomenal interaction and the conditional inter-
face of the phases. Two phase magneto hydro-dy-
namic flow and heat transfer in an inclined channel.
Among others, an approximate solution was ob-
tained using perturbation method [20e24]. The
suitable values of the ratio of viscosities, thermal
conductivities, height and the angle of inclination
increased or decreased the velocity and tempera-
ture. The influence of heat transfer on peristaltic
transport of a Jeffrey fluid in a vertical porous stra-
tum established that the shear-thinning reduces the
wall shear stress [25,26]. Peristaltic flow of Wil-
liamson fluid in an inclined asymmetric channel
with slip and heat transfer, the pressure rise de-
creases with an increase in slip parameter [27e29].
Magnetic field is a region around a magnetic

material or moving electric charge within which the
force of magnetism act. The flow of electrically
conducting Jeffrey fluid through a medium with
transverse magnetic field in the presence of heat
transfer has been attracted to many researchers. The
peristaltic transport of a Jeffrey fluid under the effect
of slip in an inclined asymmetric channel. MHD
mixed convective flow viscoelastic and viscous fluid
in a vertical porous channel. The study is useful in
understanding the influence of buoyancy and
a magnetic field on enhances oil recovery and

filtration system [30e33]. The effect of magnetic field
and wall slip condition on peristaltic transport of
Newtonian fluid in an asymmetric channel, the ef-
fect of phase difference, Knudsen number and
magnetic on the pumping characteristics and ve-
locity field are discussed [34]. A peristaltic transport
of caisson fluid in contact with Newtonian fluid in a
circular tube with permeable walls. Shows that the
shear e thinning reduces the wall shear stress [35].
The thermal and velocity slip effects on peristaltic
flow with carbon nanotubes in an asymmetric
channel under the effects of magnetic field. The
magnitude of pressure gradient increases with the
increase in Gr and ɸ and the velocity field for
SWCNT is greater than that compared to MWCNT
in view of N and ɸ [36]. The MHD two-phase fluid
flow and heat transfer with partial slip in an inclined
channel. The fluid velocity is decreased with an in-
crease in magnetic field in both cases of no-slip

Nomenclature

Symbols
a Ratio coefficient expansion of phases
u*i Dimensionless velocity of phases (ms�1)
u Velocity of the fluid (ms�1)
bi Expansion of thermal coefficient (K�1)
c Specific heat (at constant pressure) (Jkg�1K�1)
h1 Velocity slip parameter of the phases (ms�1)
Ii Thermal slip constant(K)
3 Product of Prandtl and Eckert number
Ec Eckert number
T Dimensionless temperature of the phases (K)
Bo Magnetic field (T)
mi Phases dynamic viscosities (Pa.s)
g Gravitation acceleration (ms�2)
ri Phases fluid densities (Kgm�3)
vi Kinematics viscosities of the phases (m2s�1)
s2 Electrical conductivity of fluid of phases (Sm�1)
h The ratio of heights of phases (m)
f Angle of the channel with horizontal (Radians)
yi Thermal slip parameters of phases (K)
l Jeffrey parameter
Gr Grashof number
y*i Dimensionless variable
Pr Prandtl-number
hi Height of the phases (m)
Re Reynolds-number
ki Thermal conductivity of fluid (Wm�1K�1)
M Hartman-number
k Phases ratio coefficient of thermal conductivity of

fluid (Wm�1k�1)
n Phases ratio of densities of fluid (Kgm�3)
P Non edimensional gradient pressure (Pam�1)
m Dynamics viscosity ratio of the coefficient (Pa.s)
Ti Temperature of the fluid of phases (K)
Tw Surface plates temperature (K)
ui x-direction (velocity of phases) (ms�1)
ðui� Þ Velocity average (ms�1)
x; y; z spatial coordinate
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condition and slip condition [37]. The magnetic field
and gravity effect on peristaltic transport on a Jeffrey
fluid in an asymmetric channel and the result indi-
cated that the peristaltic transport of fluid with fig-
ures without magnetic field and gravity field has the
same behaviour in the same field [38]. Effect of a
magnetic field on unsteady free convection oscilla-
tory systems. When temperature and spaces con-
centration fluctuate with time around a non-zero
constant, “couette flow” across a porous medium
[39e42]. The unsteady magneto-hydrodynamics
(MHD) heat and mass transfer for a viscous
incompressible fluid through a vertical stretching
surface embedded in a Darcy e Forchheimer porous
medium in the presence of anon-uniform heat
source/sink and field eorder chemical reaction. The
result is helpful in significant variations of gravita-
tional force [43]. The entropy generation optimiza-
tion of cilic regulated MHD ternary hybrid Jeffrey
nanofluid with Arrhenius activation energy and
induced magnetic field. The findings can be applied
to enhance heat transfer efficiency in biomedical
devices, optimizing cooling systems [44e47]. Expo-
nential space and thermal-dependent heat source
effects on electro-magneto-hydrodynamic Jeffrey
fluid flow over a vertical stretching surface. The
results may be helpful in many engineering and
industrial application like manufacturing lubrica-
tion, natural gas networks and spray processes
[48e52].
To the researcher's knowledge, the problem of the

magnetic field effect on the two-phase flow of Jeffrey
and non-Jeffrey fluid with the partial slip and heat
transfer in an inclined medium has not been studied
before. Therefore, the objective of the present study
was to investigate the magnetic field effect on the
steady two-phase flow of Jeffrey and non-Jeffrey fluid
with partial slip and heat transfer. The novelty of the
present study is to use themagnetic field, thermal slip
and Jeffrey parameter to examine the velocity and
temperature profile of the non- Jeffrey and Jeffrey
fluid in an inclined medium and to also, examine the
relationship and differences between effect of mag-
netic field and thermal slip parameter on the velocity
and temperature of the two fluid. The Jeffrey fluid in
the lower medium is electrically conducted while the
non- Jeffrey fluid in the upper medium has electrical
conductivity equal to zero. Therefore, the constant
magnetic field applied perpendicular to the phases
only affects the lower medium phase.

2. Problem formulation

In consideration of the steady two-phase flow of
Jeffrey and non-Jeffrey fluid in an medium at an

inclined angle ðfÞ to x-axis. A system of cartesian
coordinates is selected in a way that the horizontal-
axis considered along the medium and vertical-axis
is normal to it as shown in Fig. 1. Non-Jeffrey elec-
trically conducting fluid is filled in phase I 0 � y � h1

with thermal conductivity (ki), viscosity (mI) and
density (rI). The Jeffrey electrically conducting fluid
is filled in phase II h2 � y � 0 with electrical con-
ductivity (s2), thermal conductivity (k2) density (r2)
and viscosity (m2). In the direction perpendicular to
the medium an external magnetic field “B0” is
applied. The pressure gradient (vPvx) of both phases
flow remains constant. The governing momentum
and energy equation [37] under this assumption are
given as below:
Phase I

m1
v2u1
vy2

þr1gb1 sin fðT1 � Tw1Þ¼vP
vx

ð1Þ

v2T1

vy2
þ m1

k1

�
vu1

vy

�2

¼ 0 ð2Þ

Phase II

m2

1þ l

v2u2
vy2

þr2gb2 sin fðT2 � Tw2Þ � sB2
0u2¼vP

vx
ð3Þ

k2
v2T2

vy2
þ m2

1þ l

�
vu2
vy

�2

þ sB2
0u

2
2¼ 0 ð4Þ

The acceleration due to gravity is represented
by (g) while (r1) and (r2) the fluid densities (k1) and
(k2) the coefficient of the thermal conductivities (u1)

Fig. 1. Physical configuration and coordinate system.
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and (u2) are the velocities of x-component (T1), (b1)
and (b2) the thermal expansion coefficient for both
phases, (T1) and (T2) the temperatures and (l) is the
Jeffrey parameter. Referring to Fig. 1, the velocity
interface and boundary condition are:

at y¼ h1; u1 ¼ h1
vu1
vy

at y¼�h2 ;u2 ¼ h2

1þ l

vu2
vy

at y¼ 0; u1¼u2; at y¼ 0; m1
vu1
vy

¼ m2

1þ l

vu2

vy
ð5Þ

The constant different temperatures main-
tained by the wall are TW1 and Tw2 with y ¼ h1 and
y ¼ h2 respectively, where h1 and h2 are the velocity
slip lengths, the and T2 boundary conditions are
given by:

at y¼ h1; T1¼Tw1

� d1
vT1

vy
; at y¼�h2;T2 ¼ Tw2 þ d2

vT2

vy

at y¼ 0; T1¼T2; at y¼ 0; k1
vT1

vy
¼ k2

vT2

vy
ð6Þ

where the thermal slip constant is l1 and l2. The
dimensionless variables and parameters are intro-
duced as follows;

u$
1¼

u1

u1
; u$

2 ¼
u2
u2

; y$1 ¼
y1
h1

; y$2 ¼
y2
h2

; q¼ ðT � Tw2Þ
ðTw1 � Tw2Þ

m¼m1

m2
;k¼k1

k2
;n¼r2

r1
;a¼b2

b1
;Gr ¼rgb1h3

1ðTw1 � Tw2Þ
v21

;

M¼Boh
ffiffiffiffiffi
s2

m2

r
;Pr ¼

m1cp
k1

P¼
�

h2
1

m1u$
1

��
vP
vx

�
;Re¼u$

1h1

v1
;Ec¼ u$2

1

cpðTw1 � Tw2Þ ð7Þ

Here the non-dimensional gradient of the pressure
(P), Eckert number (Ec), Grashof number (Gr)
Prandtl number (Pr), Reynolds number (Re), Hart-
mann number (M), and average velocity (u$1).
The problem takes the following form in the new

variables:
Phase I

v2u1

vy2
þGr sin f

Re
q1 ¼ P ð8Þ

v2q1
vy2

þ PrEc

�
vu1
vy

�2

¼ 0 ð9Þ

Phase II

1
1þ l

v2u2
vy2

þGr sin f

Re
q2 �M2u2 ¼ P ð10Þ

v2q2
vy2

þ PrEc

�
k
m

��
1

1þ l

��
vu2

vy

�2

�M2PrEcu22¼ 0 ð11Þ

with the dropped asterisks it is understood that all
the quantities are now dimensionless. The bound-
ary conditions for interface, velocities and temper-
ature (5) and (6) in non-dimensional form are:

at y¼ 1; u1¼g1
vu1
vy

;at y¼�1;u2¼
� g2

1þl

��vu2
vy

�
ð12Þ

at y¼ 0; u1ð0Þ¼u2ð0Þat y¼ 0;
vu1

vy
¼ 1
m

�
1

1þ l

�
vu2

vy

ð13Þ

at y¼ 1; q1¼ 1�l1

�
vq1
vy

�
at y¼�1;q2¼l2

vq2
vy

ð14Þ

at y¼ 0; q1¼q2 at y¼ 0;
vq1
vy

¼
�
1
k

�
vq2
vy

ð15Þ

Where g2 ¼ h2
h2
are the parameters of the thermal slip

and h1 ¼ d1h1; h2 ¼ d2h2 are parameters of the ve-
locity slip.

3. Method of solution

The perturbation method was used to solve the
equations governing the momentum (8) and (10)
also with the equations of the energy (9) and (11)
subject to the interface and boundary and condi-
tions (12), (13), (14) and (15) for the temperature and
velocity distributions. Due to the dissipation terms
included, the equation of energy is non-linear and
coupled. The approximation of the solution of (8) e
(11) with the boundary condition (12), (13), (14) and
(15) for small values of 3 <1 (¼PrEc) is valid because
in most of the practical problems, the Eckert num-
ber is very small and in order 10�5 as [22]. The
assumed solutions are of the form:

ðui;qiÞ¼
X∞
j¼0

�
uij;qij

�
3j ð16Þ

Where ðuiÞ and ðqiÞ are the perturbations in ðuÞ and
ðqÞ respectively. Neglecting the terms of O ð32Þ, with
equation (16) in equations (8)e(15) after comparing
the similar powers of 3. The following equations are
obtained:
Phase I
Order-zero equations
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v2u10

vy2
þGr sin f

Re
q10 ¼ P ð17Þ

v2q10
vy2

¼ 0 ð18Þ

Firsteorder equations

v2u11
vy2 þGr sin f

Re
q11

¼ 0 ð19Þ

v2q11

vy2 þ
�
vu10
vy

�2

¼ 0 ð20Þ

Phase II
Order - zero equations

1
1þ l

v2u20
vy2

þGr sin f

Re
q20 �M2u20 ¼ P ð21Þ

v2q20
vy2

¼ 0 ð22Þ

Firsteorder equations

1
1þ l

v2u21
vy2

þGr sin f

Re
q21 �M2u21¼ 0 ð23Þ

v2q21
vy2

þ
�
k
m

��
1

1þ l

��
vu20

vy

�2

�M2u220¼ 0 ð24Þ

The interface and dimensionless form of the
boundary conditions of (12), (13), (14) and (15)
become:

at y¼ 0; u10¼u20 and
vu10
vy

¼ 1
m

	
1

1þ l



vu20

vy
ð25Þ

at y¼ 1; q10¼ð1� h1Þ
vq10
y

and at y¼�1;

q20¼h2
vq20
vy

ð26Þ

at y¼ 1; u11¼g1
vu11

vy
at y¼�1; u21¼

� g2

1þ l

��vu21
vy

�

at y¼ 0; u11 ¼ u21 at y¼ 0;
vu11

vy
¼ 1
m

�
1

1þ l

�
vu11
vy

ð27Þ

And

at y¼ 1; q11 ¼ ð1� h1Þ
vq11
vy

at y¼�1; q21 ¼ h2
vq21
vy

at y¼ 0; q11 ¼ q21 at y¼ 0;
vq11
vy

¼ 1
k
v21
vy

ð28Þ

Solutions of equations (18) and (22) (17) and (21)
using boundary conditions (25) and (26) are:

q10¼ c1yþ c2 ð29Þ

u10¼
Gr sinðfÞ

�
1
6 y

3c1 þ 1
2c2y

2

�

Re
þ1
2
Py2þ c3yþ c4 ð30Þ

q20¼ c5yþ c6 ð31Þ

u20¼ e
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
c7þ e�

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
c8

þGr sinðfÞðc5yþ c6Þ � PRe

Re

ð32Þ

Also, the solution of equations (19) and (24) and
(20) and (23) with boundary conditions (27) and (28)
are:

q11¼� 1
30

c9y6 � 1
20

c10y5 � 1
12

c11y4 � 1
6
c12y3 � 1

2
c23y

2

þ c13yþ c14
ð33Þ

u11¼ c17y8 þ c18y7 þ c19y6 þ c20y5 þ c21y4 � c22y3 � c23y2

þ c15yþ c16
ð34Þ

q21¼ 1
12

c30y4 � 1
6
c24y3þ c40y2þ

�
c38e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ c34

�
y

þ c36e
2
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
c37 � 1

4
c33e

� ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

Mð1þ lÞ
þ c35 þ c39e

� ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

ð35Þ

u21¼ c57þ c43e
2
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þðc44þ c61Þe

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

þðc45 þ c60Þ�
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ c46y4þ c47y3

þ
�
c58þ c49e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p �
y2þ

�
c59þ c52e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

þ c53e
� ffiffiffi

M
p ffiffiffiffiffiffiffi

1þly
p �

þ c55e
�2

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

ð36Þ

u1¼
�
c17y8þ c18y7þ c19y6þ c20y5þ c21y4þ c22y3þ c23y2

þ c15yþ c16
�
3þ

�
1
6
y3c1þ1

2
c2y2

�
þ1
2
Py2þ c3yþ c4

ð37Þ
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u2¼
�
c57þ c43e

2
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þðc44þ c61Þe

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

þðc45þ c60Þe�
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ c64y4þ c47y3

�

þ
�
c58þ c49e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p �
y2þ

�
c59þ c52e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p

þ c53e
� ffiffiffi

M
p ffiffiffiffiffiffiffi

1þly
p �

yþ c55e
�2

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p �
3þ e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
c7

þ e�
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
c8 þ ðc5yþ c6Þ

ð38Þ

q1¼ 3

�
� 1
30

c9y6 � 1
20

c10y5 � 1
12

c11y4 � 1
6
c12y3

� 1
2
c23y

2þ c13yþ c14

�
þ c1yþ c2

ð39Þ

q2¼ 3

�
1
12

c30y4 � 1
6
c24y3þ c40y2þ

�
c38e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ c34

�
y

þ c36e
2
ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
þ c37e

ffiffiffi
M

p ffiffiffiffiffiffiffi
1þly

p
� 1
4
c33e

�2
ffiffiffi
M

p ffiffiffiffiffiffiffi
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4. Result and discussion

The problem of the magnetic field effect on the
two-phase flow of Jeffrey and non-Jeffrey fluid with
partial slip and heat transfer in an inclined medium
with the velocity/thermal slip condition is investi-
gated analytically. Due to the small values of 3 up to
order one, the method of regular perturbation is
used, giving the appropriate solutions analytical of
compiled non-linear equations (8)e(11) and the boundary conditions (12)e(15). The thermal slip

parameter that is the pertinent parameters Y1 andY2,

Jeffery parameter l, velocity slip parameter h1, h2

Fig. 2. Jeffrey parameter effect on velocity distribution.

Fig. 3. Jeffrey parameter effect on temperature distribution.

Fig. 4. Magnetic field effect on velocity distribution.

Fig. 5. Magnetic field effect on temperature distribution.
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and magnetic parameter M are discussed and
plotted for the fluid velocity and the temperature
profile. The following parameters are fixed
throughout the competition in the study (Gr ¼ 5,
3 ¼ 0.05, m ¼ 0.5, ɸ ¼ p/6, K ¼ 1, Re ¼ 5, k ¼ 1 and
P ¼ �1).
The Fig. 2, shows the Jeffery parameter effect on

the fluid velocity u (y) in the case of velocity slip
condition h1 ¼ h2 ¼ 0.1 and the thermal slip
Y1 ¼ Y2 ¼ 0.1. By observation the Jeffrey fluid ve-
locity in phase II increases as the Jeffery parameter
increases and shows insignificant in the non- Jeffrey
fluid in phase I.

In Fig. 3, the observation is that the temperature
profile W (y) decreased in the non- Jeffrey fluid in
phase I and showed no significant effect in the Jef-
frey fluid in phase II with the increase in the Jeffery
parameter. This is due to the fluid kinetic energy
which varies to its temperature, at higher tempera-
tures evaporation proceeds more quickly. The
remaining fluid reduces in kinetic energy and the
fluid temperature decreases as the faster-moving
fluid escapes.
In Fig. 4, the magnetic field effect on the velocity

of the fluid with slip condition h1 ¼ h2 ¼ 0.1, Jeffery
parameter l ¼ 1 and thermal slip Y1]Y2 ¼0.1
respectively. It is found that the velocity decreases
in phase II and shows a partial effect in phase I as
the magnetic field value increases. It is found that
the magnetic field has the power to slow down the
movement of the fluid in the medium since the flow
direction is normal to it and it gives an increase to
the resistance force.
Fig. 5, shows that in phase II, there is a decrease in

temperature and an increase in temperature in
phase I as the magnetic field values increase. The
flow direction is normal with the magnetic field.
This makes it the probability to decrease the Jeffrey
electrically conducting fluid temperature in phase II
and increase the temperature of the non-Jeffery
fluid in phase I.
In Fig. 6, it was found that the thermal slip pa-

rameters increase as the velocity of the fluid u (y)
increases on both the Jeffrey and non- Jeffrey in the
phases. It is found that the increase in the thermal
slip of both fluids supports their increase in velocity.
Fig. 7, Shows that there is a decrease in temper-

ature profile on both phases with the increase in
thermal slip parameter Y1]Y2. This is because the
increase in the thermal slip of both fluids is against
the temperature profile of both phases.

5. Validation of code

The validation Table 1 above is for data validation
of the present study with the previous results in [37].
The Jeffrey fluid in phase II of the present study and
the velocity equation (U20) of both studies were used
to carry out the verification. Taken l ¼ 0 at M ¼ 2.0
and M ¼ 4.0.

Fig. 6. Thermal slip parameter effect on velocity distribution.

Fig. 7. Thermal slip parameter effect on temperature distribution.

Table 1. Comparison of the present velocity distribution (U20) with the velocity distribution in [37] for variations of magnetic field parameter at l ¼ 0

Y
M ¼ 2.0 M ¼ 4.0

U20 in [37] U20 in Present Study U20 in [37] U20 in Present study

�1.0 0.045265236 0.045263029 0.025438225 0.02537512
�0.5 0.324573216 0.324571335 0.237312345 0.237314211
0 0.402326321 0.402325268 0.346555219 0.346537497
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6. Conclusion

The problems of magnetic field effect on two
phase flow of Jeffrey and non eJeffrey fluid with
partial slip and transfer of heat in inclined medium
are investigated. The non-linear flow equations ob-
tained are compiled. The regular perturbation
method with the perturbation parameter (3) is used
to solve governed equation. Due to the increase and
decrease in the Jeffrey and non- Jeffrey fluid velocity
and temperature profile as the magnetic field,
thermal slip and Jeffrey parameter increase, the
following conclusions are made:
The magnetic field decreases the velocity distri-

bution and increase the temperature profile of the
Jeffrey fluid but has partial effect on the velocity
distribution and decreased the temperature profile
of the non- Jeffrey fluid.
The increase in the thermal slip parameter, in-

crease the velocity and temperature of both Jeffrey
and non e Jeffrey fluid of two phases.
Finally, the increase in Jeffrey parameter, increase

the velocity slip and shows no significant effect in
the temperature profile of Jeffrey fluid while it
shows no significant effect in the velocity slip
and decreased temperature profile in non e Jeffrey
fluid.
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