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Development of a PIV Measurement Method using Micro-bubble as Tracer

- Measurement of Flow around a Ship Model and Study for the Effect of Wave Height -

OHBA Hiroki, HOSHINO Kunihiro, KURODA Mariko
SAWADA Yuki and TSUJIIMOTO Masaru

Abstract

The stern flow field is changed with the ship motion induced by waves. Measurement of the stern flow field in waves is
important in evaluating propulsion performance. In this study, a PIV (Particle Image Velocimetry) system using a micro-bubble
as a tracer was used to measure the flow field around a VLCC (Very Large Crude oil Carrier) model. First, the comparison
between the resistance test and self-propulsion test is carried out. From the comparison, the effect of propeller suction is

quantitatively clarified by the measurement. Next, it was found that the amplitude of time variations of the stern flow field is

proportional to the wave height by the tests with 3 kinds of wave height.
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Condition Full Ballast
Item Ship Model Ship Model
ship length between perpendiculars (Lpp) [m] 324.00 4.160 324.00 4.160
ship breadth (B) [m] 60.00 0.7704 60.00 0.7704
draught at midship (d,,) [m] 20.50 0.2632 8.450 0.1085
trim by the stern (7rim) [m] 0.000 4.300 0.055
longitudinal centre of buoyancy (Icb) [YLpp] 33 1.5
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Item Model
propeller diameter (D) [m] 0.1219
propeller pitch ratio (P/D) 0.72
expanded blade area ration (ag) 0.41
number of propeller blade (Z) 5
boss ratio (B.R.) 0.17
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