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ABSTRACT
Natural convection in differential heated cavities hasnbe@ely studied experimentally and nume-

rically, however experimental results usually differ framamerical solutions. Since in most of those
experimental enclosures absolute temperatures of the alrelatively high, it has been traced that
these discrepancies could be due to both surface or sunfdogas radiation. Nevertheless, few studies
have been done taking into account only surface radiation-frarticipating medium) and much less
taking into account surface and gas radiation (partiaigathedium). When gases contained inside the
cavity are participating in radiation the governing egorsi of motion of the fluid are coupled to the
integro-differential equation of radiative transport Through a new term, the divergence of radiative
heat transfer, affecting the fluid flow.

The aim of the present work is to analyse the effect of sunfad@&tion as well as both surface and gas
radiation on the turbulent natural convection in two ddier aspect ratio differentially heated cavities.
The first case corresponds to a tall cavity of 28.6:1 aspéict aad1.92 - 10'° Rayleigh number. The
second case is a cavity of aspect ratio 5:1 with a Rayleighbeurof 4.48 - 10'°. Both simulations
are compared with experimental data available in the titeeaand the previous numerical results ob-
tained by the authors in [1] using— ¢ andk — w low-Reynolds number two-equation eddy-viscosity
turbulent models. Radiation is simulated using the Fingtume Method (FVM) or the Discrete Ordi-
nates Method (DOM) with low and high-order numerical schgj@l The turbulent flow is described
by means of Large Eddy Simulation (LES) and Regularizatiood®ling (RGM) using simmetry-
preserving discretizations [3].

Numerical results are carried out by using the CFD code TERM@DS which is an intrinsic 3D
parallel CFD code applied to unstructured meshes[4]. loaaes a explicit finite volume fractional-step
based algorithm is used. The pressure equation is solvedebysrof a parallel Schur decomposition
solver. Discretized algebraic radiative transfer equetiare solved using the parallel iterative solver
GMRES.
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