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Abstract

An analytical model of return flow is presented outside the surf zone. The governing equation
is derived from the Navier-Stokes equation and the continuity. Each term of the governing equation
is evaluated by the ordering analysis. Then the infinitesimal terms, i.e. the turbulent normal stress,
the squared vertical velocity of water particle and the streaming velocity, are neglected. The driving
forces of return flow are calculated using the linear wave theory for the shallow water approximation.
Especially, the space derivative of local wave heights is described considering a shoaling coefficient.
The vertical distribution of eddy viscosity is discussed to the customary types which are the cons-
tant, the linear function and the exponential function. Each coefficient of the eddy viscosities which
sensitively affect the precision of solutions is uniquely decided from the additional boundary condi-
tion which the velocity becomes zero at the wave trough level. Also the boundary conditions at
the bottom and the continuity relation are used in the integration of the governing equation. The
theoretical solutions of present model are compared with the various experimental results. The
solutions show a good agreement with the experimental results in the case of constant or exponential
function type eddy viscosity.
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a8 2. return flow2 NPERESH WMEME2AS| LLEE(CASE C1-1~C1-4, Ho/Lo=0.042).
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