
ENGINEERING TRANSACTIONS • Engng. Trans. • 53, 1, 43-53, 2005 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

FLOW THROUGH P OROUS MEDIA INDUCED BY AN IMPERVIOUS 
ROTATING DISK IN THE PRESENCE OF MAGNETIC FIELD 

P. K. S h a r m a(l), R. C. C h a u d h a r y(2),

Department of Mathematics, 

University of Rajasthan, 

Jaipur-302004, India. 
(l)e-mail:pawkumar20©yahoo. co. in 

<2le-mail:ramacharanchaudhary©rediffmail.com 

The flow of an electrically conducting viscous incompressible fluid, due to an infinite im
pervious rotating disk bounded by porous medium is discussed. It is assumed that the flow 
between the disk and the porous medium is governed by Navier-Stokes equations and that in 
the porous medium - by Brinkman equations. A uniform magnetic field is applied in the direc
tion norma! to flow. At the interface (porous medium - elear fluid boundary), a modified set 
of boundary conditions is applied. Analytical expressions for the velocity and shearing stress 
are calculated and effects of various parameters upon them are examined. 
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1. INTRODUCTION

In recent years, the requirements of modern technology have stimulated the 
interest in fluid flow studies, which involve the interaction of several phenomena. 
One such study is presented, when a viscous fluid flows over a porous surface, 
because of its importance in many engineering problems such as flow of liquid 
in a porous bearing (JOSEPH and TAO [1]) and porous rollers, and its natural 
occurrence in the flow of rivers through porous banks and beds and the flow 
of oil through underground porous rocks (CUNNINGHAM and WILLIAMS [2]). 
DARCY [3] initiated the theory of the flow through a porous medium and later 
on BRINKMAN [4] proposed modifications of the Darcy law for the flow through a 
porous medium. The flow of viscous fluid over the porous medium is divided into 
two regions, namely, the Region I where the fluid is free to flow and in Region II 
where the fluid flows through the porous medium. To link flows in two regions 
certain, matching conditions are required at the interface of two regions. This 
type of couples flows, with different geometry and with several kinds of matching 
conditions, have been examined by several authors, viz. JONES [5], JOSEPH and 
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