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PIV Measurements of Hull Wake behind a Container Ship Model with
Varying Loading Condition and Reynolds number

Jung-Yeop Lee, Bu-Geun Paik and Sang-Joon Lee
Abstract

Flow characteristics of hull wake behind a container ship model were investigated experimentally with
varying loading condition and Reynolds number. Large-scale bilge vortices of nearly the same strength are
formed in the near-wake region. They are symmetric and counter-rotating with respect to the wake centerline
for all loading conditions tested. With going downstream for both design and ballast loading conditions, the
strength of the bilge vortices decreases and the wake region expands due to diffusion and viscous dissipation.
Under the design loading condition, the bilge vortices start to appear at St=0.363 transverse plane above the
propeller-boss. For the ballast loading condition, however, the bilge vortices start to appear at St=0.591 below
the propeller-boss. They move upward as the hull wake goes downstream and Reynolds number increases.
These wake characteristics, under the ballast loading condition, may weaken the propulsion and cavitation
performances of the propeller, which are usually optimized for the design loading condition.
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Table 1. Principal dimensions of the ship model

Dimension
1422 m
0.199 m
0.117 m
0.0667 m

Parameters
Lpp
B (breadth)
D (depth)
T (mean draft)
Cjp (block coefficient)
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(b) Measurement sections and coordinate system

Fig. 1 Schematic diagram of experimental set-up
and coordinate system
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$t=0.591 (X/Lpy=0) St=0.363 (X/Ly,;=0.0114)
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(b) Design loading condition

Fig. 2 Mean velocity and vorticity fields of two loading conditions at transverse planes, looking toward the
upstream direction, in the near-wake region along X-axis for Re=7.60x 10
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Fig. 3 Comparison of the starboard side longitudinal
vortex center trajectories along Y-axis
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Fig. 4 Axial velocity profiles at propeller plane
(station 0.363) and Z/(B/2)=0.1
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