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Effect of Electromagnetic Field on Convective Heat Transfer and Concentration of Fluid

Flow in Porous Media: Case Study Local Thermal Non-Equilibrium Models
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Abstract

This paper presents a theoretical study of electromagnetic wave (mode TE10) heating process in porous. This
research using finite difference time domain method solve Maxwell’s equations for simulation distribution of electro-
magnetic field. The local thermal non equilibrium (LTNE) assumption is considered in energy equation. Based on finite
volume Algorithm SIMPLE, the model is applied to solve momentum, referred to as Darcy-Brinkman-Forchhiemer’s
model, concentration, and energy equations for describing the flow pattern, distribution of concentration, and the level
of temperature, respectively. The study analysis the influences of power input of electromagnetic wave, velocity and
concentration input on the transport processes in porous media. Results obtained from the execution shown that, the
proposed function of the govern parameters consistency with prior theoretical equations and past studies. The effects of
velocity and fluid flow concentration have significant affect on the distribution of temperature and concentration as well
as the flow patterns in porous media.

Keywords : Darcy-Brinkman-Forchheimer’s model, Distribution of concentration, Electromagnetic wave (mode TEm)’
Local thermal non equilibrium (LTNE) models.
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