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Fig.4 Formations and interactions of the plumes in RBC
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Fig.5 Velocity and temperature fields in a RBC cell with partition plates
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AN EFFICIENT SOLUTION FOR 2D RAYLEIGH-B ENARD CONVECTION USING FFT

Xu Wei Bao Yurd
(Department of Applied Mechanics and EngineesirBun Yat-sen UniversityGuangzhotb10275 China)

Abstract The computation fficiency of direct numerical simulation (DNS) for Rayleigh-Bénard (RB) convection in
rectangular containers is studied. For unsteady flow of RB convection, the solution of pressure Poisson’s equation is ¢
key issue #ecting the computationfgciency in the whole solving process. Combined with fast Fourier transform (FFT)
and chase method, a direct solution of pressure Poisson’s equation is presented. Comparing the precision and speed w
hopscotch overrelaxation iteration, it is found that the direct solution of pressure poisson equation for RB convection
using FFT is éicient. The results of temperature fields for the plume and the large scale circulation, and the change of
Nunumber for serieRanumbers are given.

Key words Rayleigh-Bénard convection, FFT, direct solution of Poisson’s equation, DNS
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