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Development of a Numerical Analysis Code for Natural Convection
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ABSTRACT

Numerical simulations of the two-dimensional, steady state, incompressible flow in a

rectangular enclosure with a variety of aspect ratios, have been accomplished using a FVM

(Finite Volume Method) based code. Computations cover Rayleigh numbers from 10* to 10°,

aspect ratios from 1 to 20. Results show that the aspect ratio, the Rayleigh number, are the

key parameters to determine the heat transfer and fluid flow characteristics in an enclosed

rectangular cavity. By comparing them, the calculated results with a developed code are well

similar with previous literatures.
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10* 1.19 | 1.8x10™° | 0.00341 | 0.71 9.81 12 2 0.021277 | 0.021277
10° 1.19 | 1.8x10™° | 0.00341 | 0.71 9.81 12 2 0.045841 | 0.045841
10° 1.19 | 1.8x10™° | 0.00341 | 0.71 9.81 12 2 0.098761 | 0.098761
2
Ra Nu (Hortmann et al.) Nu (Present) Error (%)
10* 2.24475 2.23995 0.2
10° 4.52164 4.52295 0.03
10° 8.82513 8.82042 0.05
3
(Ra=10°) Nu
40x40 8.80204
80x80 8.82042
160x160 8.82678
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