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Introduction

• The theory of non-Newtonian fluid flow over a stretching surface has become a

field of active research for the last few decades due to its wide range of

applications in technology and industry. Such applications include polymer

extrusion from a dye, wire drawing, the boundary layer along a liquid film in

condensation processes, glass blowing, paper production, artificial fibers, hot

rolling, cooling of metallic sheets or electronic chips, food stuffs, slurries and

many others.



Introduction Cont

Many researchers and scientists, Nadeem and fang (2011) analyzed the

boundary layer flow over a stretching surface on various non-Newtonian

models. The various non-Newtonian fluids are power-law fluids, micropolar

fluids, viscoelastic fluids, Jeffrey fluid, Rivlin Ericksen fluids, Casson fluids,

Walter’s liquid B fluids etc. Although various types of non-Newtonian fluid

models are proposed to explain the behavior, one of the most important

types of non-Newtonian fluids is the Casson fluid. The Casson fluid is a plastic

fluid, which yields shear stress in Constitutive equations.



Introduction Cont
Some of the examples of Casson fluid model are jelly, soup, honey, tomato sauce,

concentrated fruit juices, drilling operations, food processing, metallurgy, paints,

coal in water, synthetic lubricants, manufacturing of pharmaceutical products,

synovial fluids, sewage sludge and many others. Human blood is also considered as

Casson fluid because of the presence of several substances like protein, fibrinogen

and globin in aqueous base plasma in the blood. Human red cells from a chain like

structure, known as aggregates or rouleaux. If the rouleaux behave like a plastic

solid then there exists a field stress that can be identified with the constant stress

in Casson fluid (2009)



Literature Review

AZIZ [2013] carried out an analysis to discuss the steady laminar flow

over a flat plate with convective boundary condition. MAKINDE and

AZIZ [2015] extended the work of AZIZ [2020] by considering the MHD

flow through a porous medium with buoyancy force. HAMAD et al

[2019] analyzed the variable diffusivity fluid combined with heat and

mass transfer in the presence of thermal boundary condition. They

discussed the solution employied by LIE group method [2020].



Literature Review Cont

Three dimensional boundary layer flow of Jeffery fluid with convective surface

condition was discussed by SHEHZAD et al [2019]. HAYAT et al [2020] presented

homotopic solutions of buoyancy driven flow of Maxwell fluid near a stagnation

point in the presence of convective condition. Boundary layer flow of nanofluid

with thermal convective boundary condition was investigated by MAKINDE and

AZIZ [2018]. ALSAEDI et al [2014] extended the analysis of by considering

stagnation point flow with heat generation/absorption.



Literature Review Cont

The present investigation is focus on Heat and mass transfer of

magnetohydrodynamic (MHD) Casson fliud in the presence of

nanofluid, viscous dissipation, thermal radiation and magnetics effect

subjected to convective boundary conditions



Problems development



Boundary conditions



.



SIMILARITY VARIABELS



The equations of linear momentum, energy and 
concentration in dimensionless form become



Embedded Flow parameters



Result validation



Casson parameter effect on the Temperature 
profile



.
The figure above witnesses that the temperature and thermal

boundary layer thickness decrease for the higher values of Casson

parameter. Higher value of Casson parameter corresponds to a

decrease in the yield stress that causes a reduction in the fluid

temperature and thermal boundary layer thickness



Magnetic effect on the velocity profiles



Magnetic effect on the Temperature profiles

.



.The figure above illustrates the effects of magnetic parameter

on the temperature. Here, an increase in magnetic parameter

leads to an enhancement in the temperature. Physically, larger

value of magnetic parameter shows stronger Lorentz force.

Such stronger Lorentz force is an agent providing more heat to

fluid due to the fact that higher temperature and thicker

thermal boundary layer thickness occur



Magnetic effect on the Concentrations profiles



Thermal radiation effect on the Temperature 
profiles



Conclusion
•Higher value of Casson parameter leads to a decrease in the

temperature and nanoparticle concentration.
• Effects of Lewis number on nanoparticle concentration are

more pronounced in comparison with the temperature.
• Increasing values of Biot numbers Bi1 and Bi2 correspond to

an increase in the fluid temperature and nanoparticle
concentration.
• Temperature is enhanced for the higher values of

thermophoresis and Brownian motion parameters.
• Effects of thermophoresis and Brownian motion parameters

on nanoparticle concentration are quite opposite.
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