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Hybrid DNS/LES Simulation of High Schmidt Number Turbulent Mass Transfer Across an Air-Water Interface
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A hybrid DNS/LES scheme, in which DNS with high-resolution grids is applied within the near-surface region while LES with
relatively coarse grids in the outer region, has been developed in order to calculate gas absorption into liquid across an air-water
interface at the high Schmidt number of Sc, = 100. The gas transfer rate is well compared with that previously obtained by a Lagrangian
method. The concentration field near the interface is characterized by fine-scale high concentration streaks produced by the interfacial
shear and low concentration spots associated with upwelling flows which impinge on the interface, i.e., splatting. From visualization,
it is observed that quasi-streamwise vortices in liquid, which are scaled by the shear units, govern the splatting events and enhance the
interfacial mass transfer by replacing the near-surface fluids with those beneath the interface.
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Fig. 1 a): Computational domain and b) grid system for solving
scalar field in liquid with hybrid DNS/LES scheme
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Fig. 2 Mean concentration profiles. .-....: Sc, = 1.0,

===15¢,=30,= =:8¢,=5.0, cmmmmem: Sc, = 100.
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Fig. 3 Concentration fluctuation profiles. For symbols see Fig. 2.
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Fig. 4 Correlation coefficients R ., and R . For symbols see Fig. 2.
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Fig. 5 Instantaneous distributions of a) interfaical scalar flux at Sc, = 100, and b) surface divergence S and the velocity vectors.

—257—

NI | -El ectronic Library Service



