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Anomalous scaling of temperature structure functions in turbu-
lent thermal convection1 PENGER TONG, Hong Kong University of Science
and Technology, XIAOZHOU HE, Max Planck Institute for Dynamics and Self Or-
ganization, XIAODONG SHANG, South China Sea Institute of Oceanology, CAS
— The scaling properties of the temperature structure function (SF) are investi-
gated in turbulent Rayleigh-Benard convection [1]. The measured SFs are found to
exhibit good scaling in space and time and the resulting SF exponent is obtained
both at the center of the convection cell and near the sidewall. It is found that the
difference in the functional form of the measured SF exponents at the two locations
in the cell is caused by the change of the geometry of the most dissipative structures
in the (inhomogeneous) temperature field from being sheet-like at the cell center to
filament-like near the sidewall. The experiment thus provides direct evidence show-
ing that the universality features of turbulent cascade are linked to the degree of
anisotropy and inhomogeneity of turbulent statistics.
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