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MHD nonlinear steady flow and heat transfer over a porous surface stretching with a power-law velocity 
and of constant heat flux is investigated . The governing nonlinear partial differential equations are reduced 
to nonlinear ordinary d ifferential equations by using similarity transformation. As the presented solution 
method requires the magnetic field to vary in space in a specific manner, a special form for the variable 
magnetic fie ld is chosen. Resulting equations are numerically solved by Runge-Kutta shooting method. 
Values of skin-friction and rate of heat transfer are obtained. The effect of magnetic field , stretching 
parameter, magnetic interaction parameter, suction parameter and Prandtl number over a flow fie ld and 
other physical quantities have been discussed in detail. 

1. INTRODUCTION 

In recent years, the study of flow problem with heat transfer over stretching surfaces has generated 
considerable interest because of its numerous industrial applications such as in the manufacture 
of sheeting material through an extrusion process. A number of technical processes concerning 
polymers involve the cooling of continuous strips or filaments by drawing them through a quiescent 
fluid. Information regarding the momentum exchange and heat transfer along such a stretching 
surface may be useful in determining the heat transfer rates in manufacturing processes. 

Application of suction or blowing finds vital role in industrial applications. As it was pointed out 
recently [4], heat transfer coefficient in film boiling could be substantially enlarged by continuously 
removing fluid through a porous heated surface. In view of all these practical applications, this work 
is devoted to a problem of such kind. 

Sakiadis [12J was one of the first to discuss the laminar boundary layer flow of a viscous and 
incompressible fluid caused by a moving rigid surface. The flow over a linearly stretching sheet for 
the steady two-dimensional problem was analysed by Crane [9J. These types of flows usually occur in 
the drawing of plastic films and artificial fibres. Subsequently, several investigators studied various 
aspects of this problem such as the effect of the mass transfer , wall temperature and magnetic field. 

Carragher [5J analysed the same problem as Crane to study heat transfer and obtained the Nusselt 
number for the entire range of Prandtl number (Pr). Dutta et at. [10J considered the temperature 
field in flow over a stretching sheet with uniform heat flux. Chen with Char [8J delineated the effects 
of variable surface temperature and variable surface heat flux over the heat transfer characteristics 
of a linearly stretching sheet. 

The flow and heat transfer characteristics of an electrically conducting fluid with the effect of 
magnetic field over a stretching sheet are of vital importance in the industrial applications. Due 
to such applications, investigations on the convective heat transfer in an electrically conducting 
and heat generating fluid flowing over a linearly stretching surface with a uniform free stream were 
carried out. 

Chakrabarti and Gupta [7J outlined the hydromagnetic flow and heat transfer in a fluid initially 
at rest over a stretching sheet at a different uniform temperature. The flow and heat transfer over 
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5. C ONCLUSIONS 

In the absence of suction, the results are identical to that of Thiagarajan [13]. 

• The effect of suction is to reduce the velocity, temperature, skin friction and also the rate of heat 
transfer for increasing values of suction parameter. 

• It is observed that the effect of magnetic field is to decelerate the flow while its influence over 
the temperature is null. 

• The effect of increasing stretching parameter is to increase both the dimensionless velocity and 
temperature . 

• It is interesting to note that the temperature reduces due to increase of Prandtl number. The 
thickness of the boundary layer is reduced due to increase in Prandtl number. 

• The effect of m over the temperature is less significant when there is suction while its effect over 
temperature is very dominant when there is no suction. 

• The increase of m on non-dimensional velocity has no effect on it whether there is suction or 
not. 
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