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Figure 1 Numerical results of mean-velocity profile on grids with
different resolutions.
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Figure 2 Numerical results of Reynolds stress on grids with different
resolutions.
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Figure 3 Schematic diagram of numerical simulation.
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Figure 4 Vorticity correlations. (a) Streamwise air flow, (b) streamwise water flow, (¢) spanwise air flow, (d) spanwise water flow.
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Figure 5 Mean-velocity profile of wind-driven flow.
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Figure 6 Dominant components of wind-driven wave in different
stages.
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Figure 7 Time history of amplitude increase of dominant component
of wind-driven wave.
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Figure 8 Power spectrum of wind-driven wave.
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Figure 12 Schematic diagrams of F, (panel (a)(c)) and @, (panel (b)(d)), (a)(b) results in turbulence-dominated stage, (c)(d) results in wave-
dominated stage.
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Figure 13 Cross-section plots of F,, (a)(c) streamwise, (b)(d) spanwise, (a)(b) results in turbulence-dominated stage, (c)(d) results in wave-
dominated stage.
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channel flow, subscript ¢ denotes channel flow, subscript t denotes two-
phase flow, (c) results of two-phase flow in wave-dominated stage.
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Figure 15 Relationship between Reynolds stress and streamwise velocity, (a)(b)(c)(d) results in turbulence-dominated stage. (a)(b) streamwise
velocity, (c)(d) Reynolds stress, (a)(c) air-side results (y=0.023 m), (b)(d) water-side results (y=0.017 m), (e)(f)(g)(h)(i) results in wave-dominated
stage, (e) isolines of wave height, (f)(g) streamwise velocity, (h)(i) Reynolds stress, (f)(h) air-side results (y=0.027 m), (g)(i) water-side results
(y=0.014 m).
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Study on vortex structure near wind-driven air-water
interfaces

LI JiaJia, CHEN ChunGang & XIAO Feng

Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,
China

A one-fluid numerical model for two-phase air-water flows is developed using finite volume scheme and free surface
capturing method. Proper numerical dissipation introduced by advection scheme assures computational stability when
dealing with the discontinuous density field and singularities in source terms. Furthermore, numerical dissipation
implicitly represents the subgrid-scale effects instead of using an eddy-viscosity model in turbulence calculations. As
exploratory research in this field, generation and evolution of wind-driven waves are simulated by proposed model
and vortex structure in air side is studied based on the numerical results. Features of vortex structure, relations
between vortex structure and Reynolds stress and characteristics of streamwise vortex transport are analyzed through
comparison with channel flow.
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