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Abstract

Purpose — The purpose of this paper is to investigate the effect of inclined magnetic field, variable viscosity
and Cattaneo—Christov heat and mass flux theories on the steady MHD free convective boundary layer flow
of viscous, incompressible and electrically conducting water-driven silver and titanium-oxide nanofluids over
a vertical stretching sheet.

Design/methodology/approach — The boundary layer equations of momentum, energy and nanoparticle
concentration are partial differential equations in nature, which are reduced to nonlinear ordinary differential
equations by means of similarity transformations. The resulting nonlinear equations are solved analytically
by means of optimal homotopy analysis method.

Findings — Assessments with numerical results are performed and are found to be in an excellent agreement.
Numerical results of the skin friction factor, the local Nusselt number and the local Sherwood number are
obtained through tables. The effects of various physical parameters on the velocity, temperature and
nanoparticles fraction are incorporated through graphs. The study analyzes the efficiency of heat transfer of
nanofluids in cooling plants and rubber sheets,

Originality/value — No research works have been conducted to evaluate the effects of various physical
phenomena on the copper and titanium nanofluids flow.

Keywords Heat and mass transfer, OHAM, Inclined magnetic field, Ag and TiO, nanoparticles,
Cattaneo—Christov model
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Nomenclature

u, v components of velocity in x and y C nanoparticles volume fraction
directions (m/s) Dy Brownian diffusion coefficient (m?/s)

x coordinate along the stretching Dy thgrmophoresis diffusion coefficient
sheet (m) (m%s)

¥ distance normal to the stretching B, magnetic field strength (A/m)
sheet (m) M magnetic parameter

Uy stretching sheet velocity (m/s) N, Brownian motion parameter

C skin friction coefficient N, thermophoresis parameter

¢ specific heat at constant pressure (Nm% Re Reynolds’s number
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Abstract
analytical algorithm namely homotopy u transform method (HPSTM) 1o find the
and nonlinear time-fractional regular equations. The RLW equations describe
allow water waves in oceans. The derived results are very significant and imperative for
emonstrates how two efficient techniques, the Sumudu transform
d to find exact and approximate solutions of linear and nonlinear
aged by application of He’s polynomials. The result shows that
d-off errors. It has been observed that the proposed technique

In this work, we apply an efficient perturbation Sumud
exact and approximate solutions of linear ized long wave (RLW)
the nature of ion acoustic waves in plasma and sh
explaining various physical phenomenons. The suggested method basically d
scheme and the homotopy perturbation technique can be integrated and applie
time-fractional RLW equations. The nonlinear expressions can be simply man
the HPSTM is very powerful, efficient, and simple and it climinates the roun
can be widely employed to examine other real world problems.
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1. Introduction physical problems, called perturbation methods. These meth-
ods have some limitations. Since many nonlinear physical
systems have no small parameters. So, small parameters are
the basic requirement for approximate solution which shows
complication sometimes. In many cases, unsuitable choices
chem : of small parameter introduce serious effects in the solutions
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