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Numerical Investigation of Conjugate Natural Convection Heat Transfer
in Porous Enclosure with Lattice Boltzmann Method

M. R. Rezaie! and M. J. Maghrebi®*
M.Sc. Student, Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
%prof, Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

In this study, the laminar conjugate natural convection inside a porous enclosure with two solid walls is
studied numerically using the lattice Boltzmann method. The Porous media is simulated at the representative
elementary volume scale. The Darcy—Brinkman—Forchheimer model is used to model the porous media in
the range of 10“<Da<10" for Darcy, 10°<Ra<10° for Rayleigh, 0.4<e<0.9 for porosity, 0.1<t,<0.4 for wall
thickness ratio and 1<A,<100 for thermal diffusion ratio number at pr=1. The influence of porous media is
considered by introducing the porosity to the equilibrium distribution function and by adding a force term to
the evolution equation. The effects of these parameters on heat transfer are investigated by an average
Nusselt number. The results with respect to changes in heat transfer regime from conduction to convection
show that any increase in Darcy, Rayleigh, porosity and thermal diffusion ratio number cause an increase in
heat transfer coefficient. On the other hand, any increase in wall thickness ratio causing weakening of heat
transfer coefficient.

Keywords: Conjugate Natural Convection Heat Transfer; Porous Enclosure; Lattice Boltzmann Method;
Darcy—Brinkman—Forchheimer.
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