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Abstract

This experimental study investigated on the eddy making effect on the roll motion of a
rectangular barge in a two-dimensional wave tank. The structure was used to simulate a
simplified rectangular barge in the beam sea condition. The structure with a draft one half
of its height was hinged at the center of gravity and free to roll by waves. The rectangular
barge was tested with regular waves with a range of wave periods that are shorter, equal to,
and longer than its rolt natural period. Particle image velocimetry (PIV) was employed to
obtain the velocity field in the vicinity of the structure. The coupled interactions between
the incident wave and the barge were demonstrated by examining the vortical flow fields to
elucidate the eddy making effect during the roll motion. For incoming wave with a wave
period same as the roll natural period, the barge roll motion was reduced by the eddy
making damping effect. At the wave period shorter than the roll natural period, the structure
roll motion was slightly reduced by the vertical flow around the barge. However, at the
wave period longer than the roll natural period, the eddy making effect due to flow
separation at structure corners indeed amplifies the roll motion. This indicates that not only
can the eddy making effect damp out the roll motion, it can also increase the roll motion.

#Keywords: Rectangular barge(AFZtE HEXI), Roll motion(B S8 2S), Vortex(2), Eddy making
damping effect(2tF 2t4 H&H), PIV(ZXL & S-EHY)
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Fig. 2 Setup of free-rolling structure with
coordinate system and fields of view (unit: mm)
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Fig. 3 Particle image velocimetry image sample
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Table 1 Experimental conditions

7(s) wl(rad/s) A(m)}) H(m) KA
0.5 12.57 0.39 0.010 0.0805
0.6 10.47 056 0.017 0.0950

0.015 0.0616
0.7 8.98 0.77 0.023 0.0944
0.029 0.1191

0.8 7.85 1.00 0.029 0.0912
0.85 7.39 1.13  0.033 0.0919

0.016 0.0372
0.027 0.0628
0.93 6.76 1.35 0.032 00745
0.040 0.0931

1.0 6.28 1.56 0.044 0.0887
1.1 5.71 1.88 0.057 0.0953

0.032 0.0453
1.2 5.24 2.22 0.060 0.0849
0.067 0.0948

1.3 4.83 2.57 0.060 0.0732
1.4 4.49 2.93 0.061 0.0653
1.5 4.19 3.29 0.062 0.0591
1.6 3.93 3.65 0.060 0.0516

1.8 3.49 436 0.061 0.0440
0.026 0.0162
2.0 3.14 5.05 0.059 0.0367

Note: Bold numbers indicate the cases with PIV
velocity measurements.
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Linear potential theory
Experiment
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