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Experimental verification of small-scale universality in turbulent mixing of
high Schmidt number scalar
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In this study, we investigated the small-scale characteristics of
concentration fluctuations of a high Schmidt number (approximately 3500) substance in turbulent jet
and grid turbulence fields using a fiber-optic concentration measurement probe capable of measuring
fluorescence dye concentration fluctuations in the liquid phase with extremely high spatial and
temporal resolution. As a result, it was found that in both flow fields, when the initial Reynolds
number is low, the gradient of the concentration fluctuation spectrum in the viscous-convective
range deviates significantly from the value of -1 predicted by turbulent statistical theory. On the
other hand, the spectral shape in the viscous-diffusive range was found to be nearly consistent
across all experiments, regardless of Reynolds number or flow field, confirming its universality.
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