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Abstract

In the present study, the flow behaviors of square jets surface discharged and submerged discharged into shallow water were
each simulated using computational fluid dynamics, and the results were compared. As for the verification of the models, the results
of the hydraulic experiment conducted by Sankar, et al. (2009) were used. According to the results of the verification, the present
application of computational fluid dynamics to the flow analysis of square jets discharged into shallow water was valid. As for the
wall jet, which is one form of submerged discharges, at the bottom wall boundary, the peak velocity of the jet rapidly moved from
the center of the jet to the bottom wall boundary due to the restriction of jet entrainment and the no—slip condition of the bottom
wall boundary, and, as for the surface discharge, because jet entrainment is limited on the free water surface, the peak velocity
of the jet moved from the center of the jet to the free water surface. This is because jet entrainment is restricted at the bottom
wall boundary and the surface so that the momentum of the central core of the jet is preserved for considerable time at the bottom
wall boundary and the surface. In addition, due to the effect of the bottom wall boundary and the free water surface, the jet
discharged into shallow water had a smaller velocity diminution rate near the discharge outlet than did the free jet; at a location
where it was so distant from the discharge outlet that the vertical profile of the velocity was nearly equal (&4 =20~30), moreover,

it had a far smaller velocity diminution rate than did the free jet due to the effect of the finite depth.
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