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Abstract: The Chebyshev spectral collocation method ( CSCM ) was used to simulate natural
convection in the square porous cavity under a local thermal equilibrium condition. Using the
Chebyshev-Gauss-Lobatto collocation points, the dimensionless govering equations can be spatially
discredited. The matrix diagonalization method was used to solve these discredited equations. The
simulation results were in well agreement with the existing data. Meanwhile, the exact solutions
were further constructed to valid the method and the CSCM effectiveness was proved. Finally, the
effects of Rayleigh number on the streamlines, the isotherms and the Nusselt number were studied
based on the CSCM simulations.
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Fig. 1 Physical model and coordinate system
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Table 1 Average Nusselt number for different grid
numbers
Ra Ra
Sk
S 1000 100

FIASH 24 x24 30 x30 36 x36 24 x24 30 x30 36 x36
Nu 14.224 13.862 13.743 3.120 3.117 3.116
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Table 2 Comparison of average Nusselt number

Ra
A 10 100 1000
B2k 14] — 3. 118 13. 637
B[ 15] 1. 065 2. 801 —
SRR 1] 1. 079 3. 160 14. 060
MATTHR SR 1. 073 3. 116 13. 692
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