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Abstract — Salt wedge into the river from the sea or fresh water flume (fresh wedge) in the ocean from the sea
has density current characteristics. However, when temperature and salinity simultaneously determine the den-
sity of wedges, one of salinity and temperature can distributed in the reversed profiles against gravity , even
though the density profile is stable. In this case, the double diffusive process is critical in determining mixing
rate. The present work studies relative contribution of shear driven mechanical mixing component and double
diffusive layering process, when warm salty denser water is introduced into the cold fresh lighter water column.
Laboratory experiment releases warm salty denser water into cold fresh lighter water controlling discharge
amount to achieve the steady state of density current. When longitudinal density rate becomes 15, the released
amount ratio of salt and heat changes sharply and in the releasing point, vigorous mixing occurs with increase
of discharged amount due to double diffusion. Double diffusion distabilizes gravitational stability and enhances
the mixing rate up to 6~10 times at the lower density ratio comparing to the higher density ratio.
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Fig. 1. Schematic of the experimental facility. The conveyor belt was not used in this experiment.
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Fig. 3. Temperature and salinity vertical profiles: Each numbers on
the top of the each plot tells distance from the releasing point.
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