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Nazari, M., Kayhani, M.H., Shakeri E., “The effedfsfluid to solid conductivity ratio,
Rayleigh number and interstitial heat transfer ficieht on the N.T.E. free convection
in a porous enclosure”. Journal in Transport poroeslia, accepted.

Nazari, M., Kayhani, M.H., Shakeri E., “Natural Gection Heat Transfer in the Porous
Cavity in the Presence of Biochemical Heat Sourdechvis Dependent on Solute
Concentration Generation Rate: Comparison Betwemrs@nt and Variable Porosity”.
Journal of porous media, accepted.

Nazari, M., Kayhani, M.H., Shakeri E., “Thermal N&quilibrium Heat Transfer in a
Porous Cavity in the Presence of Bio-Chemical Heaitrce”. International Journal of

Heat and Mass Transfer, submited.
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2-SIMPLE Algorithm
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4-Finite Element

5-Varol

6- Patankar and Spalding
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Abstract

In the present study, natural convection in a psroavity is investigated numerically
by finite volume method. It is assumed that a remthermal bioprocessccurs, which
may lead to make internal heat generation in titycarhe source term in the energy
equation is proportional to the generation ratesafite concentration governed by a
Monod model. It is assumed that the vertical walls at constant temperatures and
bottom wall and top wall is with the isothermal f@enatures.This problem is concerned
for both cases, that in the one case the porougtyc@s assumed to be a non-
homogenous with thermal equilibrium. In this caseeé-layer porous medium is
considered inside the cavity to investigate thea# of porosity variation and there is
an internal heat source in this cavity. The effedtsariable porosity on heat transfer,
biochemical heat source, flow pattern and masssteans investigated. The obtained
results in the case of variable porosity are coegbawith those of constant porosity
condition. In two case the porous cavity is assutneoe an homogenous with thermal
non-equilibrium, that there is a internal heat seun the fluidphase. The influences of
the non-dimensional parameters on the flow pattiemperature distribution and mass
transfer are also presented. The temperature liison is shown for both solid and
fluid phases at the mid-plane and center of thetyaVhe Darcy model was used as
momentum equations in the porous medium region. flind inside the cavity is
assumed to be an incompressible, Newtonian and dBwmss). The fluid flow is

assumed to be two-dimensional, unsteady and laminar

Keywords:Natural convection Biochemical heat sourcefinite volume method,
Biochemical reactionMass transfer, Darcy modelpcal thermal non-equilibrium

model
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