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Abstract: The present study analyses the combined effects of non-linear thermal radiation and velocity slip in 

the boundary layer flow over stretching surface of a Casson nanofluid considering the effect of magnetic field 

and Brownian motion. A system of nonlinear ordinary differential equations is obtained here after applying the 

similarity transformation on the boundary layer basic equations and solved them numerically using Runge-

Kutta-Fehlberg fifth-order method with shooting tech- nique. The Prandtl number, magnetic parameter, slip 

factor, Brownian motion parameter, Lewis number, thermal radiation parameter, Casson fluid parameter and 

thermophoresis parameters play the key role in the Casson nanofluid flow, heat and mass transfer. The effect of 

various important physical parameters on the local Nusselt and local Sherwood numbers is addressed in this 

study. In the study, it is observed that local Nusselt number reduces with augmentation in the value of the 

Brownian motion parameter, thermophoretic parameter and radiation parameter. Results confirm that 

conduction form increases with rise of magnetic parameter. Enhancement of slip velocity boosts the temperature 

profile and the influence of Casson parameter be suited to rise concentration profile.  
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I. Introduction 

Now a days, the usage of biological fluids as printer inks, multi-grade oils, lubricating greases, gypsum 

pastes, ceramics, paints, fruit juices, polymers, liquid detergents, blood etc. in industrial manufacturing process 

change the flow characteristic considering stress during viscos- ity and in this way deflect from the classical 

Newtons law of viscosity. In this situation, many researchers proposed and introduced several models of non-

Newtonian fluids based on their mul- tiple flow characteristics. Casson fluid is one of such indicative non-

Newtonian fluid which is envisaged to reflect the shear thinning characteristic. When the shear stress rises to a 

level nu- merous higher than the produced stress, Casson fluid acts like a Newtonian fluid. Casson first time 

indicated and predict the flow character of pigment-oil suspensions of printing ink. Cas- son fluid is considered 

for suitable rheological data better than general viscoplastic models for different fluids. When the shear stress is 

the smaller comparison to the produced stress then Casson fluid behaves like solid and in case shear stress turns 

greater than the produced stress when it starts to deform. Nanofluid is defined to be a fluid, produced by a 

suspension of solid nanometer-sized particles (1-100 nm), termed as nanoparticles in base fluid. Metals, oxides, 

carbides or carbon nanotubes are the main components of nanoparticles. These nanoparticles increases thermal 

conductivity and the convective heat transfer coefficient effectively of the base fluid [1]. In industrial uses, 

cooling of a metal or glass sheet, thermal radiation play an important role. The thermal conductivity of these 

fluids gets into the heat transfer between the fluid and heating surface. Choi [2] first time employed a 

momentous technique to mix the nanoparticles in the base liquid which exposed enhancement in the thermal 

conductivity of the fluid up to two times on an average. In recent time the industrial revolution is more 

influenced by considerable application of nanotechnology. The exploration on various viscosities of nanofluids 

and flourish- ing the model on thermal conductivity have been carried out by numerous researchers over the past 

decade. Kuznetsav and Nield [3] showed the existence of nanoparticles on natural convec- tion boundary layer 

flow past a vertical sheet in their studies. Makinde and Aziz [4] studied the boundary layer flow of a nanofluid 

towards a stretching surface considering convective boundary condition. Influence of thermal radiation and slip 

velocity on heat transfer in nanofluid over a stretching sheet is examined by Pal and Roy [5]. Investigations on 

Casson nanofluid considering boundary layer flow using different ge- ometries have been performed in a large 

scale during the last few years. The role of thermal radiation on Casson fluid flow and heat transfer behavior 

with suction/blowing along an unsteady stretching surface was considered by Mukhopadhyay [6]. The flow 

natures of a Casson fluid in porous medium along with thermal radiation over an exponentially stretching sheet 

studied by Pramanik [7]. He concluded that an increment in the value of the Casson parameter decrease the 

velocity field. The steady magnetohydrodynamic heat and mass transfer of a Casson nanofluid towards a 

vertical stretching surface considering the effects of thermal radiation and Brownian motion was investigated by 

Pal et al. [8]. Sarojamma et al. [9] studied the effects of heat and mass transfer of the MHD Casson fluid flow in 

a vertical channel. They showed the flow behaviors of Casson fluid towards the stretching walls in parallel 

channel considering heat and mass transfer characteristics with a uniform transverse magnetic field. The effects 

of thermal radiation shows a momentous role in space technology, high temperature processes and regulating 

heat transfer in polymer processing industry for the excellence of the final product depends mainly on the heat 

regulating factors. The radiative effects on boundary layer flow considering different phenom- ena were studied 
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by many investigators. Bhattacharyya [10] considered the impact of thermal radiation and heat transfer of 

Casson fluid over a stretching sheet with a two-dimensional mag. 
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