


Volume 18, 2017 - Issue 6
International Journal for Computational Methods in Engineering Science and Mechanics 

105
Views  

1
CrossRef citations to date 

0
Altmetric

 Download citation   https://doi.org/10.1080/15502287.2017.1366596  

Original Articles

Simulation of forced convection in non-Newtonian fluid
through sandstones
Pages 302-308 | Accepted author version posted online: 17 Aug 2017, Published online: 28 Sep 2017

 &M. Y. Gokhale Ignatius Fernandes 

O�er for the Toxicology Open Access!

ABSTRACT

Numerical simulation is carried out to study forced convection in non-Newtonian �uids �owing through sandstones. Simulation is

carried out using lattice Boltzmann method (LBM) for both shear-thinning and shear-thickening, by varying the power law index

from 0.5 to 1.5 in Carreau–Yasuda model. Parameters involved in LBM and Carreau model are identi�ed to achieve numerical

convergence. Permeability and porosity are varied in the range of 10 –10  and 0.1–0.7, respectively, to match actual

geometrical properties of sandstone. Numerical technology is validated by establishing Darcy's law by plotting the graph between

velocity and pressure gradient. Consequently, investigation is carried out to study the in�uence of material properties of porous

media on �ow properties such as velocity pro�les, temperature pro�les, and Nusselt number.
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