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Exact solutions of flow between two concentric pipes and flow over porous wall
by a new couple-stress theory
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Considerable research has been done to study force-tractions and couple-tractions acting on the surface
Received 22 November 2016 of solid and fluid elements. Navier-Stokes equations have been developed based on these researches in

Accepted 17 January 2017

c ¢ the domain of fluid mechanics. However, a number of researchers have emphasized that the Navier-
Available Online 22 February 2017

Stokes equations are not sufficient and they should be modified because of couple-stress effects. In this
paper, after presenting couple-stress theory, two flow geometry between two concentric pipes and flow

észer_‘its}essmeory over porous wall is considered and their behavior is compared with classical case. It has been shown

Length scale that the force-stress tensor is not symmetric by calculating two components of the force-stress tensor for

Velocity flow between two concentric pipes. In addition, it can be considered that length scale is an effective

Flow rate parameter on small scale flow by calculating flow velocity profile for these two geometries and by
comparing them with classical solution. However, the effects of length scale on the velocity profile and
the flow rate decrease with increasing geometrical scales of the problem. These results can be used to
study fluid flows with small-scale characteristics such as bio fluids, lubrication and micro
electromechanical systems.
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