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Abstract

Casson fluid flow has many practical applications food processing, metallurgy, drilling operations and bio-engineering operations. In the present paper we investigate the mixed convection stagnation-point flow of an incompressible non-Newtonian fluid over a stretching sheet with magnetic field under convective boundary condition. The resulting partial differential equations are converted into the ordinary differential equations by the suitable transformations. The velocity, temperature and concentration profiles are computed by employing the homotopy analysis method. The plotted graphs illustrate the flow and heat transfer characteristics and their dependence upon the embedded parameters. Numerical values of skin-friction coefficient, Nusselt number and Sherwood number are given and examined. Comparison of the present results with the existing solution is also given.
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INTRODUCTION


	The stagnation point flow and heat transfer over a stretching sheet are commonly seen in paper production, the spinning of fibers, glass blowing, continuous casting, manufacture of sheeting material through extrusion process especially in the polymer extrusion in a melt spinning process, aerodynamic extrusion of plastic sheets etc. Chiam[1] studied a twodimensional stagnation point flow of viscous fluid towards a linear stretching surface. Mahapatra and Gupta[2] analyzed the heat transfer in the stagnation point flow towards a stretching surface. The steady stagnation point flow of an incompressible micropolar fluid over a stretching surface is addressed by Nazar et al.[3] The stagnation point flow of an upper convected Maxwell fluid has been numerically reported by Sadeghy et al.[4] The mixed convection stagnation point flow of an incompressible viscous fluid towards a vertical permeable stretching sheet is studied by Ishak et al.[5] .The effect of radiation on the mixed convection MHD stagnation point flow in a porous space is examined by Hayat et al.[6] Mahapatra et al.[7] carried out the analysis for the steady two-dimensional oblique stagnation point flow of an incompressible viscoelastic fluid towards a stretching sheet.Groson et.al.[8]carried outtheanalysis Magnetohydrodynamic oblique stagnation-point flow
	Robert et.al. carried out the analysisHydromagnetic stagnation point flow of a viscous fluid over a stretching or shrinking sheet[9] Lok et.al[10] analysis Mixed convection flow of a micropolar fluid near a non-orthogonal stagnation-point on a stretching vertical sheet.Ali et.al.[11] carried out the analysis MHD stagnation point flow and heat transfer towards stretching sheet with induced magnetic field. Ming et al.[12] presented the fractal analysis of Casson fluid flow through porous space. Attia, [13] carried out the analysis, Hydromagnetic stagnation point flow with heat transfer over a permeable surface. Garg[14] carried out the analysis, Heat transfer due to stagnation point flow of a non-newtonian fluid. Nakayama et.al.[15]studied the analysis of, Free convection heat transfer over a non-isothermal body of arbitrary shape embedded in a fluid saturated porous media.. Hassanien, et.al[16] Effect of thermal dispersion and stratification on non-darcy mixed convection from a vertical plate in a porous medium.Dutta et.al[17] studied the, Temperature field in the flow over a stretching surface with uniform heat flux. Chiam[18] carried out the analysis,the Stagnation point flow towards a stretching plate.
	
MATHEMATICAL FORMULATION


	[image: image]
	[image: image]
	[image: image]
	[image: image]
	[image: image]
	[image: image]
	[image: image]
	[image: image]
	[image: image]
	
CONCLUSION


	The nonlinear problem of stagnation point flow of Casson fluid over a stretching surface subject to convective boundary conditions with magnetic field. The main points of the present study are listed as follows:
	1. The velocity and temperature profiles decrease when the non-Newtonian Casson parameter increases β and the concentration profiles increases.
	2. There is a prominent increase in the velocity and boundary layer thickness when λ1 increases. However, the temperature and concentration profile decreases by increasing λ1.
	3. An increase in the Prandtl number also corresponds to the weaker thermal diffusivity which therefore reduces the thermal boundary layer thickness.
	4. An increase the Eckert number thermal boundary thickness increases. Whereas the concentration and the momentum boundary layer thickness decreases with increase of Eckert number.
	5. The temperature field as well as concentration increases with the increase of magnetic field.
	6. The influence of the Biot number Bi on velocity and temperature profiles are qualitatively similar.
	7. The velocityf" (n) is an increasing function of a/c. An increase in a/c decreases the dimensionless temperature and concentration profile.
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