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HYDRAULIC CHARACTERISTICS OF THE PERMEABLE BREAKWATER WITH
A CYLINDRICAL SHAPED PROJECTING TUBE FOR SEAWATER EXCHANGE
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It is important to keep sea water exchange in a fishing port especially when its internal space is utilized
for aquaculture. Authors have developed a new type permeable breakwater with a cylindrical shaped
projecting tube that has large cross section, and examined their hydraulic characteristics. Experiments
showed that flows in the tube are not only dependent on pressure difference by water level inside and
outside the port. Entrainment flow also gives an influence on the flow in the tube. Entrainment flow
is caused by vertical flow outside the port, but its velocity could not be evaluated correctly by existing

energy formulae.

useful to quantify and control the flow in the tube.

Authors developed a numerical model that describes the characteristics of the
velocity, and examined the experimental results by the model.

The newly developed formula will be

Key Words : Permeable breakwater, water exchange, tube , transmission coefficient ,
reflection coefficient, fishery harbor
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