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Abstract

In this paper, the natural convection in a rectangular enclosure has been investigated numerically using
direct simulation Monte Carlo method at various Knudsen number to observe the miniaturization effects.
Since the real enclosure is bounded by solid walls, specular boundary conditions which used for lateral side
walls in the past studies are not suitable for solid walls. Two ways of prescribing wall-molecule collision
rules are used to achieve an adiabatic wall condition. The results show that as Knudsen number increases, i.e.
the scale of enclosure smaller, the Rayleigh number of flow pattern transition becomes lower. The critical
Rayleigh number can be affected by the different side wall boundaries when the simulations are at lower
Knudsen number. In addition, the flow patterns may also be changed with different adiabatic wall boundary
treatment. This illustrates that the thermally driven flows in a rectangular enclosure are very sensitive to the
changes of size and boundary condition.
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