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Roll Damping Moment of a Small Fishing Vessel
by Free Rolling Test in Waves
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Abstract

The roll damping characteristics of the three models of a 3 ton class fishing
vessel, that is the bare hull, hull with bilge keels, and hull with bilge keels and a
central wing are investigated by the free roll tests in head waves in a towing tank
with the variations of the forward speed, initial angle and OG. The wave length
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variations are also included. The experimental results are compared with the
numerical results of mathematical modellings by the energy method for these three
models and the energy dissipation patterns are also compared. The roll damping
moment of the models is increased due to waves for zero speed cases, but as the
speed increases, the effect of the waves on the roll damping of the models with the
additional devices is negligible due to the much increased damping caused by the

lift increase.
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Table 1 Particulars of the fishing vessel

Disp.( m*) 7.56
LWL(m) 79
Beam(m) 2.35
Draft(m) 0.73
LCB(m) -0.44624
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Fig.1 Body plan for fishing vessel with
a B.K. and central wing(model
scale, unit in meter)
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Fig.2 Fishing vessel with a central wing

Table 2 Test conditions for fishing vessel

in waves
Initial angle Test
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(deg.) | freq. rad/s) No.
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. 12 3.14, 3.7, 0 10
Stationary 1.058 45
in waves 014212 8, 12, 16, N . o
1.058 20 '
01
0.142 01
Speed i 0.18,
i 12 314 | g | 12
waves Ly
1.058 03,
04
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Fig.3 Comparison between experiment

and energy approach(bare hull Fn

=0.0,0G/d=1.058, w=3.14 rad/s )
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Fig.4 Comparison between experiment
and energy approach
(hull with B.K., Fn=0.0,0G/d=1.058,

w=3.14rad/s)
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Fig.5 Comparison between experiment
and energy approach (hull with
B. K. and wing. Fn = 0.0, 0G/d
= 1.058. w = 3.14 rad/s)
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Fig.6 ¢ vs wave frequency
( bare hull, ¢, = 8 deg. Fn = 0.0)
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Fig.7 ¢ vs roll angle in waves
( bare hull, Fn = 0.0, @ = 3.14 rad/s)
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Fig.8 Comparison of ¢ for 3 models in
waves (¢, = 8 deg, Fn = 0.0)
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Fig.9 Energy variation vs time
(¢, = 8deg, Fn = 0.0, w = 3.14 rad/s)
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Fig.10 ¢ vs roll angle for 3 models in
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Fig.11 Comparison between experiment
and energy approach ( bare hull,

¢, = 8 degFn = 0.2, 0G/d =
1.058. @ = 3.14 rad/s)
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Fig.12 Comparison between experiment
and energy approach ( hull with

B. K.Fn = 0.2, 0G/d = 1.058. w

= 3.14 rad/s )
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Fig.13 Comparison between experiment
and energy approach (hull with
B. K. and wing, Fn = 0.2, OG/d =
1.058, w = 3.14 rad/s)
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Fig.16 Energy variation vs time
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