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Technical Note:
Numerical analysis of heat transfer of non-Newtonian fluids in porous media

M. Nazari*", R. Mohebbi? and M. H. Kayhani®
! Assistant Prof., Department of Mech. Eng., Shahrood Univ., Shahrood, Iran
2 Assistant Prof., Department of Mech. Eng., Damghan Univ., Damghan, Iran
% Prof., Department of Mech. Eng., Shahrood Univ., Shahrood, Iran

Abstract

In this paper, the lattice Boltzmann method (LBM) has been used to study fluid flow and forced convection
heat transfer between two parallel plates partially filled by porous medium. A porous medium with regular
arrangement of square obstacles has been used to provide a pore-scale analysis of complex flows. Despite
the large use of LBM in the literature, the study of heat transfer with partial arrangement of porous material
and employing thermal lattice Boltzmann method are the new contributions of this paper. Two different
power-law fluids, shear thinning and shear thickening, with three different porous blocks are investigated.
Effects of Reynolds number on the velocity, temperature profiles and Nusselt number are examined. Also,
the rotating cells behind the obstacles in the porous medium are shown and the related effects on the heat
transfer rate are analysed. The results show that using a porous medium inside the channel leads to an
increase in the average Nusselt number. Decreasing the power index and increasing the number of obstacles
can also enhance the heat transfer.

Keywords: Non-Newtonian fluid; Power-law model; LBM; Porous media.
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