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Study on the Flow in Viscous Flow Field around Breaking &
Non-Breaking Waves Generated by a Submerged Cylinder

Yong-Hon Shin - Beom-Soo Hyun

Abstract

An experimental study has been carried out at circulating  water channel to
investigate  the non-breaking and breaking waves generated by a submerged
circular cvlinder steadily moving under the free surface. Free surface profiles
observed at various submerged depth and velocity of cvlinder were complemented
by the measurements of the pressure distribution on cyvlinder surface as well as the
head losses, velocity  distribution, turbulence  intensity  distribution  and velocity
distribution using PIV(Particle Image Velocimetry) technique occurring at the wakes
of cvlinder and breaker, and their mutual correlation was investigated. It was found
that the process of wave breaking procecded with the following  sequence: the
generation of steady non breaking wave. its growth, appearance of breaker and
consequent decrease of steady wave, and finally predominance of turbulent breaker,
as the submergence depth was deccasing. The inception wave breaking occurs at
the inclination angle of 12 degree approximately. The effects of submerged depth on
pressure distribution were characterized by the increase of static pressure and the
delav of separation point on upper side of cvlinder as its depth was decreasing.
The measured head loss distribution showed the increase of head loss at breaking

wave region and even the merging of the wakes of breaker and body at shallow
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submergence. It was found that the head loss profile is a excellent indicator of the
strength and region of breaker. The measured turbulent intensities showed the
dramatic increase of turbulence level near the breaker, implying the faster decay of
turbulence than that of head losses shown. The detailed structures of the vertical
flow is obtained from the velocity field measured by PIV technique. The vorticity
distribution behind the breaker and cylinder well demonstrate the vortices shedded
from the cylinder as well as those originated from the breaker. It has been obvious
that the vortices from breaker greatly affect the whole wake field at the ratio of
submergence depth and cylinder diameter(S/D) is 1.0.
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