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Direct numerical simulation of the coupled air-water turbulent flow has been carried out. Streaky structures with different
spacings are observed in both gas and liquid phases near the interface. However, the spacings are almost same in shear-based units in
both phases (/.,/." ~ 100 ). We apply a Lagrangian method to passive scalar transfer for high Schmidt numbers (Sc = 100, 300, 500,

GG

1000). With increasing the Schmidt number, scalar markers tend to cluster around the low speed streak regions in the liquid phase. Quasi-
streamwise vortices which penetrate a very thin concentration boundary layer in the liquid phase play an important role in mass transfer.
Due to the large density difference between gas and liquid, the interphase interaction is observed in the gas side. On the other hand, in the
liquid phase, effects of shear fluctuations imposed by the gas flow are negligibly small and turbulent structures in liquid are determined

only by the Reynolds number of the liquid flow.
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Table 1 Computational parameters
Rer X Rer IOL/pG X l‘rL/ZTG R
Gas phase Liquid phase Density ratio | Viscous length ratio
Case 1 300 150 841 2.0
Case 2 150 150 841 1.0
Cri=0a-Cg; (1)
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Fig. 6 Mean concentration at a low Schmidt number (Sc=1.0)
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Fig. 7 Concentration fluctuations at a low Schmidt number (Sc=1.0)
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