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ABSTRACT
The study deals with the investigation of velocity of a boundary layer flow of a visco-elastic liquid over an non-linear stretching sheet.
For analyzing velocity profiles have been employed for reducing the nonlinear model equation to a system of ordinary differential
equations by employing analytical method velocity distribution are studied.
It is found that with the increase of magnetic field intensity the fluid velocity at a particular point of the sheet the fluid velocity
decreases.
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INTRODUCTION

In reality most of liquids are non-Newtonian in nature, which are abundantly used in many industrial applications, such as in the
manufacture of plastic films and artificial fibers, aerodynamic extrusion of plastic sheets, cooling of metallic sheets in a cooling
bath, crystal growing, liquid film condensation process,  continuous polymer sheet extrusion, heat treated materials traveling
between a feed roll, wind up roll or on a conveyer belt, geothermal reservoirs and petroleum industries. In view of this, the study
of visco-elastic boundary layer flow problem has been further channelized to non-Newtonian fluid flow Hence in this paper
investigate the non-Newtonian visco-elastic boundary layer flow past a stretching sheet and velocity distribution characteristics are

examined for two different kinds of function A visco-elastic parameter and V, velocity component.

MATHEMATICAL FORMULATION
We consider a steady, two-dimensional boundary layer flow of an incompressible liquid subjected to a transverse effect (see the
Fig. 2). The liquid is at rest and the motion is affected by pulling the sheet on both ends with equal forces  parallel to the sheet

and a speed u, which varies quadratically with distance from the slit asu = CX+ dx?.

The steady, two-dimensional conservation of mass and the momentum boundary layer equations for the quadratically stretching
sheet problem involving non-Newtonian liquids are:

WL N, @
ox oy
2 3 3
uﬁ—u+v8—u:ua—g+uﬂi u 8u2+va—l; : 2
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Subject to the boundary conditions:
u=cx+dx’ at y=0,
V=V, +0X at y=0, 3)
u=0 as y—oo.
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Here u and v are the components of the liquid velocity in the x and y directions, respectively, 4 is the dynamic viscosity and v is
the kinematic viscosity. Further, we assumed and O quite small that facilitates the assumption of a weakly two-dimensional flow

and A" the visco-elastic parameter.

We now make the equations and boundary conditions dimensionless using the following

definition:

Equations (1) and (2) take the non-dimensional form as follows:

*

Where A, =— (visco-elastic parameter).
c

Introducing the stream function w(X,Y) as

we get from equation (6) the following equation:

The boundary conditions to be satisfied by y can be obtained from the equations (3), (4) and (7) as:
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In order to convert the partial differential equation (8) in to ordinary differential equations the following similarity transformation
are used:

y =X (Y)= B X2F(Y), (10)
Substituting equation (10) in the equation (8), we get the ordinary differential equation in the form:
7+ ff7—(f)2 + A, (Ff"—ff"")=0, (11)
Where /11 is the dimensionless visco-elastic parameter.

The boundary conditions, for solving equation (11) for f, can be obtained from equations (9) in the form:

f(0)=—2v,, f'(0)=1, f'(x0)=0. (12)
The solution of equation (11) subject to (12) is
f)=ta—ey—2v,, (13)
S
Where ‘s’ satisfies the equation
s*(AV.)—-s?(L+4,)—(sV,-1) =0. (14)

In the above equation put A, = O the equation (14) reduces to s? + sV, —1=0 which is same as the equation we used in the
Newtonian liquids.

Substituting equation (10) into equation (7), we can get velocity components U and V as:
U = XF'(Y) = B X"(Y), (15)

V = —F(Y)+ 28" XF'(Y). (16)

Having obtained the velocity distribution we discuss the heat transport in the aforementioned forced convective flow due a stretching
sheet.

RESULTS AND DISCUSSION
A boundary layer problem for momentum in viscoelastic liquid flow over a stretching sheet is examined in this paper. Parameter s

which is function of the V¢ and /11 (see table 1) contributes to the slope of above exponentially decreasing velocity profiles. Thus‘s’
is an important parameter in the present study.

It is clear from equation 14 that s, which is function of the V. and /11 see the table 1 contributes to the slope of above exponentially
decreasing velocity profiles. Thus‘s’ is an important parameter in the present study. From Figs. 3and 4 itis evident that s is an
increasing function of V, and /11 thus implying that increasing Vc and /11 gives us steeper gradients in the axial and transverse
velocity profiles.

CONCLUSION
The effect of two different kinds of function 4 visco-elastic parameter and V, velocity component studied in this paper increasing

of the visco-elastic and velocity component which will contributes to the slope of exponentially decreasing velocity distribution in
the flow region the strength of viscosity should be as mild as possible which will increase the speed of the flow of the liquid.

€ 2024 EPRAIJRD | Journal DOIL https;/doi.org/10.36713/epra2016 | https;//eprajournals.com/ | 294 |



SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241] Journal DOI: 10.36713 /epra2016 ISSN: 2455-7838(0Online)

EPRA International Journal of Research and Development (IJRD)
Volume: 9 | Issue: 3 | March 2024 - Peer Reviewed Journal

e,
Gy
o

AR
i

A
e

Force

SI It +++++++"‘+++“+"‘+“+"‘+“+=:"E
bR
S

/ » Stretching sheet

Solid blocks

b

i

”
i
T

&

i
2

i

2
SR
SRR
LR

R
BEE
e
e

2
S
SRR
SR
ket
S,
bk "+

Y

£
2}
e

o

B

i

Cooling liquids

Fig. 1: Schematic of the 3-D stretching sheet problem.
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Fig. 2: Schematic of the 2-D stretching sheet problem.
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Table 1 Values of s for different values 4, and V,

}-"
Fig. 4: Effectof A, on velocity profile f'(Y)

A V, s
0.904988
0.1 0.873176
0.2 0.2 0.844208
0.3 ' 0.817719
0.4 0.793399
0.5 0.770987
0 1.10499
0.1 1.03802
0.2 0.2 0.982586
0.3 ' 0.935613
0.4 0.895085
0.5 0.859613

VC /Il s
-0.4 1.12539
-0.2 1.03802
0 0.1 0.953463
0.2 0.873176
0.4 0.798309
-0.4 0.992148
-0.2 0.935613
0 0.3 0.877058
0.2 0.817719
0.4 0.758983
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