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A Numerical Study For Unsteady MHD Casson Fluid
Flow Over a Permeable Stretching Sheet

Debosmita Choudhury' and Shiva Rao’
L2Dibrugarh University, Dibrugarh-786004, India

Abstract

The goal of this research is to investigate computationally the influence of a heat source and a heat ;ink on
non-Newtonian fluids flowing in a porous medium through a stretching plate under an external magngttc_* ﬁe‘ld
and viscous dissipation. In our study, Casson is used as a non-Newtonian fluid. Using correct szmzlar'zty
transformations. the governing equations are translated into non-dimensional forms. F urt'hermore,’ by- using
bvp4c in the MATLAB software, the numerical outcomes are found. The influence of different szgnzﬁ'cant
parameters on the fluid s velocity, temperature, and concentration profiles is analysed using graphical findings.
The numerical findings of the rate of heat and mass transfer for various parameters are tabulated.

Keywords: Unsteady flow, Magnetic field, Porous Stretching plate, Casson fluid, Heat source/sink, Viscous

dissipation.

1. Introduction

The study of heat and mass transfer through a stretching plate on non-Newtonian fluid has acquired
the interest of numerous academics due to its importance in many industrial applications. Non-Newtonian
fluids such as chemicals, cosmetics, pharmaceuticals are extensively used in factories. Due to their
ampleness applications several engineers and scientists are working on them. This kind of fluid, however,
cannot be characterized by a single constitutive relation. There are several non-Newtonian fluid models
[1-7] that are proposed, among which Casson is the most popular.

The Casson fluid is a liquid that, at zero rate of shear, has infinite viscosity and has no viscosity at
infinite rate of shear [8]. Some examples of Casson fluid include jelly, tomato sauce, and concentrated
fruit juices. The human blood is also characterised as Casson fluid.

. Qasson [9] first proposed this model to predict the behaviour of suspensions of oil pigments in
printing inks. Later on, this kind of fluid was studied by several researchers for numerous flow model.
B"’; Uzn&za e{ al. [10] investigated how a CassF)n ﬂ uid ﬂoxjv‘s and.transfer's 1'1eat t'hrough. amoving tlat plate.

oy ysing the thermal and hydrodynamic slip conditions in a semi-infinite vertical plate. Rao er al.
4 ugizvsfellﬁated the heat 1rar?sfer property of a Casson fluid past the'pléte. Qasim and N'Ol‘c‘dfn [12]
Visoous digs O’W.Of h'e‘at transfer .Of a‘Casson ﬂ.und past a permeat?le shrinking sheet by ftonsld~ermg the
MUkhOpad}., Pdllf)n. [he flow olla Ca.?son‘ﬂ uid ()y‘cr a symn.lemc‘ porous wedge wu:\‘ 111\'e§t1gated by

e generﬁz ci]nd 'Mzindal l']}j' /\ 1,cw lurlh(‘:r (.,ussnn l]llgci cllorts may 'dlS(‘) bc.tound in [14-19].
mode] withm]/‘e Fick’s and Fourier’s laws, Sheikh e afl. |20 developed a fractional Casson fluid

ass transfer and heat transfer.
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