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A Numerical Study on the Two-Dimensional Turbulent Natural Convection
Using a Low-Reynolds Number k-¢ Model
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Abstract

The turbulent buoyancy-driven flow in 2-dimensional enclosed cavities heated from the vertical
side is numerically calculated for both cases of a Rayleigh number of 5x 10" for air and 2.5x 10"
for water. Three different turbulence models are considered : standard k-e model of Ozoe and
low-Reynolds-number model of Lam and Bremhorst, and another low-Reynolds-number model of
Davidson. The results indicate that the use of low-Reynolds number models is recommended for
the indoor airflow computation, and the results from Davidson model are reasonably close to the
reported experimental data. A sensitivity study shows that the amounts of wall-heat transfer and
the velocity profiles with the Lam and Bremhorst model largely depend on the choice of the wall
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