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An experimental validation of the cross-independence hypothesis
by using a large-scale turbulence

H. Makita, S.Takasa' and N. Sekishita®
" Toyohashi University of Technology

ABSTRACT

Tatsumi’s cross-independence hypothesis was experimentally verified in homogeneous quasi-isotropic turbulent
fields of R, =~ 240~350. The PDF of the velocity-sum at two separated points was almost Gaussian in the whole
wave-number range. But for the velocity-difference, it obeyed Gaussian in the low wave-number range and gave
non-Gaussian distribution in the viscous subrange. Correlations were calculated between the velocity-sum and the
velocity-difference to examine the statistical independence of the cross-velocity. The even-order correlations of the
cross-velocity were almost completely independent. But the odd-order correlation did not show such independence,
because the PDF of the velocity fluctuation is not strictly symmetric and the skewness can not be zero. Fusther
modification is desired for the hypothesis by taking into account the existence of the viscous subrange and the
asymmetrical PDF of the practical turbulent fields.
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