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c;mcentratton proﬁles. The findings show that higher values of the Prandtl number,
Soret and t{w suction parameter impede flow velocity, heat transfer temperature and
concentration profiles while the Dufour number reinforces fluid flow velocity and

fluid temperature fields.
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2.0 MATHEMATICAL FORMULAT!()_N OF THE PROBLEM
The constitutive equation for second-grade fluid 1s;

T =-pl+ ud + a4, + a4
where T is the Cauchy stress, = p/ is the spherical part of the siress due to constral

the identity tensor, 4, @; and @, are measurable material constants. They dcnole._r’ci ;
A, and A, are Rivlin and Ericksen kinematical tensors and they denote, respectively,
Ericksen kinematical tensors, are described in [7] as;

A =(grad V)+(grad V) @

(1

nt of incompressibility. D is the scalar pressure, [ .
pectively, the viscosity, elasticity and cross-viscosity.
the rate of strain and acceleration. The Rivlin ang

A =S4+ A(grad VY + A (grad V) 4

Theoretical investigations have indicated that for an exact model, satisfying the Clausius Duhem inequality and the assumption that the
specific Helmholtz free energy be a minimum in equilibrium, the following conditions must hold:

u20 >0 a+a,=0 C))
Consider an unsteady two-dimensional mixed convective boundary layer flow of an electrical conducting non-Newtonian second grade
fluid through an infinite vertical plate heated in the presence of thermal and concentration buoyancy effects. The problem is being treated
under boundary layer and Boussinesq approximation. The effect of viscous dissipation and Joule heating are also taken into account. The x-
axis is taken in the upward direction of the plate and y-axis is normal to it. A constant magnetic field of strength B, is applied

perpendicular to the plate and the ‘effect of the induced magnetic field is being neglected. All the other fluid properties are then assumed to
be isotropic and constant.
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Fig. 1: Geometry of the problem
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2 ) ’
¢'+?_S,(vo+(x+%)—l)(l+x+x’)¢'+S,S(()'— S,S‘.(1+x+x')0 =0 2D
Subject to the boundary conditions:
=1 0=1, ¢=1 A= 0
(22)

By =0, 670, $=0 as x=1
30  METHOD OF SOLUTION

Briefly discussed here are the basic pri a nonlinear ordinary differentid
equation in the form;

Lu+Ru+Nu=g (23)

Where: g is the systems input and 2 is the systems output, L is the linear operator to be inverted; usually the

differential operator, R is the linear remainder operator while N is assumed to be the analytic nonlinear operator. Iti
and its inverse L depends on the kind of equation to be solved. Generally, ; _ @ W for the P l
g

nciples of the ADM using an initial yalue problem for

highest order of the

s jmportant

to note that the choice of L
tor X Clearly.
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order differential equation so that 1t’s nverse [ follows the p-fold definite integration operator from X,

L'Lu=u- - ! !
¢ where @ covers the initial values as, ,_ PZI s (x-x,)" . Applying the inverse linear operator 7" to both sides of
< il
equation (23) gives LT
u=y(x)~L"(Ru+Nu)
(24)

Where: 7(X) = £
Y ( ) ¢ +L £ . The ADM, then decomposes the solution into a series.

5
20 (25)

m .
alio decomposes the nonlinear term Nu into a series,
Nu --'ZA.
Z (26)

where the A, which depends on,

U, u,.u
02Uy, Uy ,..., U, are called the Adomi ials : .
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el 0 2
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R ON . Soret and the Dufour numbers. Alterip
Key factors to consider in altering fluid flow velocity include the Prandtl number. O()bviously i sty A ig
tempature fields will require adjusting prandtl number. suction and dufour parz-lmc'lcrs ; st consliidaat _ds
witnessed for Soret effect with the concentration fields. Prandtl measures the ‘r.elatlve‘ llnp(')-[?y?cc<t?ow'c;<c< i impnmu.: s
viscosity and is usually large for small thermal conductivities and high viscosities. It mvarh.l Y.- ‘uunl‘lh»t‘ “ories clieate’ n_"‘“ ;‘
of viscosity to thermal dissipation. In multicomponent fluid mixtures it is important to t'ake mt;’ dCSL o recki enc} ‘”J v
the mass flows brought about by temperature gradient also refered to as then}}nl diffusion or the S0 gy Hows
due to density gradient also known as diffusion thermal effect or the Dufour effect.
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