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INTERACTIONS BETWEEN VORTICES,
TURBUL ENCE AND FREE SURFACES

Wu Chuijie
LNM, Ingitute of Mechanics, Chinese Academy of Sciences, Beijing 100080
The Air Force Ingitute of Meteorology , Nanjing 21110

Ma Huiyang
Graduate School of Academia Snica, Beijing 100039

Abstract Today , the study of unsteady , nonlinear interactions between vortices, turbulence and
356 -



free surfacesis a very active research field in fluid mechanics. It has both theoretica and inpor-
tant practica backgrounds. The interactionsinvolve very complicated nonlinear and unsteady pro-
ceses, including vortex-vortex , wave vortex interactions, the breaking, reunion, and merging of
vortices near free surfaces. Moreover , the conplex dynamical processes of formations and devel-
opmentsof semi-coherent structures near free surfaces are vital to the interactions. Some inpor-
tant results have been obtained in the researches during the past decade. The basc processes of
the interactions between vortices and f ree surfaces are more clearly understood. But for the inter-
actions between turbulence and free surfaces, there are still quite a lot of badc phydca processes
which are still unclear. The recent advances and inmportant results in the studies of interactions
with experimenta , anaytica and numerica methods are reviewed in thispaper. We a9 outline
me unslved problems, and point out the future research directions.

Keywords vortex; free surface; computational fluid mechanics; experimentd fluid mechanics
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