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The large-scale steady structure in turbulent thermal convection
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Rayleigh-Benard convection at high Prandtl number (Pr) and high Rayleigh number (Ra) was investigated by means of
laboratory experiments. To study it isimportant for the processes occurring at the interior of the Earth such as mantle
convection. Temperature field and flow pattern were observed by encapsulated liquid crystals. Convection pattern changes
from steady laminar, to unsteady laminar, to turbulent, and to 'large-scale flow', as Raincreases. 'Large-scale flow' is the
organized state of turbulence, and it has steady elongated convection cells. The structure of 'large-scale flow' has three distinct
scales, thermal boundary layers, plumes, and mean horizontal flow. Based on the results, a model of 'large-scale flow'
convection which is applicable at high Pr was constructed.



