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Abstract. In this paper a two-dimensional double diffusive natural convection system is
considered. A mathematical model of heat and moisture transport driven by combined
thermal- and solutal-induced buoyancy forces is described. A numerical model based on the
Finite Element Method (FEM) is proposed. The results of numerical analysis are presented
and discussed.

Introduction

It is obvious that natural convection appears in many situations, cspecially in
heat and mass transfer processes. This process is driven by density changes caused
by temperature and solute concentration. In nonisothermal systems with a solvent
and solute, the interaction of natural heat convection with mass transport leads to
acomplex {low and transport phenomenon called double dilfusive convection
[1-4].

It can be found in many natural systems and engincering applications. Many
theoretical and numerical works on the phenomenon have been performed. The
analysis of similarities for natural convective flows caused by coupled buoyancy
cllects of thermal and mass diffusion was done by Gebhart and Pera [5]. The nu-
merical investigation of heat and mass convections caused by both aiding and op-
posing buoyancy forces was performed by Mahajan and Angirasa [6]. A numerical
study was also conducted by Sripada and Angirasa |7] to investigate the unsteady
{Tows driven by heat and solute diffusion.

The paper deals with the mathematical modeling and numerical solution
of double diffusive convection in a square cavity filled with fluid. The considered
process s nonisothermal. Initially, a layer [illed with warm salt water lics
above a region containing cold tresh water. The line of division is horizontal and
sharp. It divides the whole area into two identical parts. In such a system. one can
observe the phenomenon called Rayleigh-Taylor instability. This is a kind of inter-
face instability between two fluids of different densities | 8].
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compare the rate of heat and solute diffustion driven by diflerent values ol diflusivi-
ty coelticients.

Conclusions

The presented mathematical model can be wsed as the basis ol any double-
dilfusive system. The computer program made with use ol the finite clement
method is the base of further work which will focus on modelling the solidification
of binary alloys with double diffusive convection.
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