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Abstract

The Navier-Stokes equations in the Oberbeck-Boussinesq approach are used for description
convective flows of viscous incompressible fluids in a two-layer systems. A finite-difference method
is utilized to developed the numerical algorithm for modeling buoyancy driven flow in cavity vertical
or horizontal sides which are differentially heated. The algorithm is based on the method of splitting
{O.M. Belotserkovskii, V.A. Gushin, V.V. Shennikov [1]). The approximation is carried out on a
staggered grid. Critical comparison with benchmark solution {2] confirms the accuracy of method,
and results for the buoyancy-driven flow in square cavity with vertical sides, which are differently
heated, are presented for Rayleigh numbers of 106, The results of two-dimensional (2-D) numerical
simulations of thermal convection in two-layer system are compared with the experimental data of
N.L. Dobretsov and A.G. Kirdyashkin [3]. The dependence of two-layer convection for wide range of
relation of the viscosity, the thermal diffusivity and layer thickness was made.



