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In this paper a modified Godunov-type wave propagation algorithm is utilised for the modelling of
falling water wave over a dry bed. The defined numerical model is well-balanced and is capable to treat
the influx/efflux source terms and also the friction term within the flux-differencing of the finite volume
neighbouring cells. Additionally, the method employs a rather simple HLLE wave speed for the
propagation over dry-state. First the efflux flow from the bed of a reservoir is analyzed. Then, the
entrance of falling water wave from the middle and edge sides of the reservoir over a dry bottom is
simulated. In order to validate the achieved numerical results for the non-hydrostatic pressure situations
a dimensionless number based upon the inflow velocity, the slot length and the falling height is
introduced. The obtained results of the defined numerical solver are then compared with the numerical
prediction of the STAR-CD which is a commercial Navier-Stokes package. The numerical results
demonstrate that the introduced flux-wave solver is able to simulate the falling water waves over the
dry-state for a given range of the dimensionless number.
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Fig. 1 comparison between results of SWEs and Navier-Stokes
equations for flow movement in the tank in case of water entrance from
middle and bottom of the bed for a) 0.5,b) 1, ¢) 2 and d) 4s
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Fig. 2 STAR-CD 2D results for the case of water entrance from middle
and bottom of the bed with 0.2m/s speed at 0.5s
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Fig. 6 comparison between results of SWEs and Navier-Stokes

equations for flow movement in the tank in case of water entrance from
top edges fora) 0.5,b) 1,¢) 2 and d) 4s
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Fig. 7 STAR-CD 2D results for the case of water entrance from top
edges of the tank with Im/s speed at 0.5s (zoomed screen at right
corner)
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