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Measurements on a Ship's Sloshing Flows by PIV

Deog Hee Doh, Yong Beom Pyeon, Yong Beom Cho, Tae Sil Baek, Soon Hong Kwon,
Jeong Han Lee, Yoon Sik Hwang, Min Cheol Ryu

Abstract

The sloshing flows in the cargo tank model of a ship are measured by PIV and are analyzed
with the results. The measurement system is consisted of a Nd-Yag laser(120md, 15Hz), two
cameras(1k x 1k) and a host computer. Four experimental cases were tested for the tank model,
in which swaying motions are made by 6 DOF-motion platform. The amplitudes of swaying are
9.76mm and 29.29mm, and the frequencies are 0.633Hz and 0.828Hz. The measurement regions
are the vertical plane 50mm away from the front wall of the tank where a pump tower is

installed. It was verified that the flow patterns of the sloshing are similar each other when the
swaying amplitudes are similar.
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Fig. 1 PIV experimental setup
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Table 1. Experimental conditions

ase | water Tevel swaving frequencyiHz
v | rater Ve amplitudelmm] |

A 30% 9,76 0.633

B 30% 29,29 0.633

C 70% 9.76 0.828

D 70% 29.29 0.828
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Fig. 5 Velocity profiles for U, V(case A)
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Fig. 6 Velocity profiles for U, V(case C)
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