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STUDY ON EFFECTS OF THE SPECIFIC PIPE WITH DIRECTIONAL RESISTANCE
PROPERTIES ON SEAWATER EXCHANGE
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The water in the pipe installed in a breakwater flows back and forth because of waves and a tidal current, so
that if wall roughness with directional resistance properties is established in the pipe, the roughness behaves
differently in response to the direction of flow. As a result, an one-way residual flow is produced and
contamination in the port is swept away to the outer sea, and the water quality in the port is expected to be
improved rapidly. In this paper, it was tried to make an one-way residual flow across the breakwater in the port
by using a pipe with particular devised shape of wall roughness. At first, a square pipe with the Wall
Roughness which has directional resistance properties was examined experimentally. Next, 2-dimensional
numerical simulations were carried out to estimate the validity of this method in a model port. From these
results, it becomes clear that this method can make an one-way residual flow and is quite efficient to improve
the water quality in a semi-closed port.

Key Words : seawater exchange, directional resistance property, water purification, One-way pipe
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