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Abstract

Velocity field behind a container ship model with a rotating propeller has been
investigated using PIV (particle image velocimetry) system. Four hundred instantaneous
velocity fields were measured at 4 different blade phases and ensemble-averaged to
investigate the spatial evolution of vortical structure of near wake within one propeller
diameter downstream. The phase—averaged mean velocity fields show the potential wake
and the viscous wake formed due to the boundary layers developed on the blade surfaces.
The interaction between bilge vortex developed along the hull surface and the tangential
velocity component of incoming flow causes to have asymmetric flow structure in the
transverse plane.

#Keywords: PIV( X AT ), propeller wake(E2®2 £8), tip vortex(EME E2EA), trailing
vortex(Z A (trailing) 22 A), bilge vortex(2 Xl £ EIA), viscous wake(E A BHR)
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Table 1 Principal dimensions of prototype and
model of KRISO 3600TEU container model

Parameters | Fuli scale (m) | Model scale (m)
L{Lpp) 230.0 1.50
B 32.2 0.21
D 23.0 0.15
T 10.8 0.07
Cs 0.65
Re 10° 9x10°

DLWL

. Y/Lpp

-0.06 -004 -0.02 0 oo2 0.04 006
X/Lpp

Fig. 1 Body plan of KRISO 3600TEU container
ship
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Fig. 2 Geometry of KP505 propeller model
used in this study
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Fig. 10 Contour plots of phase—~averaged vorticity at four different phases at Z/D=0.25
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