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Elucidation and modeling for the high Peclet number turbulent diffusion and
reactive phenomena near the turbulent/non-turbulent inteface

Sakai, Yasuhiko

13,600,000

In this study, scalar mixing and second-order chemical reactions near the
turbulent/nonturbulent interface in the liquid phase were investigated both experimentally and
numerically. As a result, it was found experimentally that the scaling law of inter-scale transport
of scalar fluctuations in the near-grid region of grid turbulence where turbulent and non-turbulent
flows coexist, the -1 power law in the concentration fluctuation spectrum in turbulent jets, and
that mixing does not progress sufficiently to the molecular level near the turbulent/non-turbulent
interface. On the other hand, the direct numerical simulation revealed that the active reaction near

the turbulent/nonturbulent interface occurs at a distance of about Taylor microscale apart from the
interface, regardless of the Schmidt number.
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