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Laminar Dissipative Flow in a Porous Channel
Bounded by Isothermal Parallel Plates

Kamel Hooman, Mofid Gorji_ Bandpy
( Mechanical Engineering Department, Mazandaran University , Po box 484, Babol, Iran)

Abstract: The effects of viscous dissipation on thermal entrance heat transfer in a parallel plate chan-
nel filled with a saturated porous medium, is investigated analytically on the basis of a Darcy model
The case of isothermal boundary is treated. The loca and the bulk temperature distribution along with
the Nusselt number in the thermal entrance region were found. The fully developed Nusselt number,
independent of the Brinkman number, is found to be 6. It is observed that negleding the effects of vis-
cous dissipation would lead to the wellknown case of internal flows, with Nusselt number equal to
4.93. A finite difference numerical solution is also utilized. It is seen that the results of these two
methods_ analytical and numerical_are in good agreement.

Key words: heat transfer; Nusselt number; forced convection; porous media; viscous dissipation



