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Development of Numerical Wind Wave Tank using Scheme
- to Solve Gas and Liquid Mixing Flow Field

- Construction of Completely Conservation Algorithm -
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Takeshi SUZUKI***

Synopsis

It is very important to forecast the wind-induced waves in shallow water area, which has complex
geographical features like the place in the bay. or around the peninsula. Various phenomena such as
the white caps and the depth-induced wave breaking are generated in that area. We still can’t
understand fully and can’t treat all of them theoretically and numerically. We have to make some
estimation models of the white caps or the depth-induced wave breaking for more accurate wave
forecasting. We should not only use physical wind wave tanks, but also develop numerical tanks to
understand the dynamics at the air-sea interface.

In this work, we develop a numerical scheme to solve gas and liquid mixing flow-field such as that _
between wind and wind waves. It is based on C-CUP method, in which the liquid phase and the gas ‘
phase are treated as compressible fluids, and the surface tension is properly included. We applied this

scheme to the dam break problem and the bubble rising phenomena to verify its accuracy.

As the result, it was found that the conventional C-CUP method has such a problem that numerical
diffusion is generated at the air-water interface. We adapfed a completely conservation algorithm to
solve its problem.

Next, we explain outlines of our numerical scheme and show some results. Finally, we evaluate the
validity of those results, and summarize the conclusions and the left problems.
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