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Multiple Solutions for Natural Convection Between Two Horizontal
Plates with Periodic Temperatures
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Abstract

Multiple solutions in natural convection of air (Pr=0.7) between two horizontal walls with mean
temperature difference and the same periodic non-uniformities are investigated. An analytical solution is
found for small Rayleigh number, and the general solution is investigated by using a numerical method.
In the conduction-dominated regime, two upright cells are formed between two walls over one wave
length. When the wave number is small, the flow becomes unstable with increase of the Rayleigh
number, and multicellular convection occurs above a critical Rayleigh number. The multicellular flows
at high Rayleigh numbers consist of approximately square-shape cells. And several kinds of multiple
flows classified by the number of cells are found.
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