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Abstract

Unsteady flow of two immiscible fluids between two permeable beds of different
permeability is analyzed. The flow region between permeable beds is divided into
two regions. The flow region between the nominal surface of the lower permeable
bed and the interface y = 0 is named as Region-1 and the flow region between
the interface and the upper permeable bed is designated as Region-2. The flow in
Region-1 is described by Couple stress model and the flow in Region-2 is governed
by Navier-Stokes equations. The flow is assumed to be driven by an exponentially
time dependent pressure gradient. Expressions for the velocity distributions in the
two regions, interface velocity and the mass flow rate are obtained. The effects of
physical parameters such as couple stress parameter and viscosity ratio on the flow
are found and shown graphically.
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