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A Sea-Trial Test of a Pendulum-type Mass Driving Anti-Rolling System
for Small Ships
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ABSTRACT

Reduction of a ship’s rolling is the most important performance requirement for improving

the safety of the crew on board and preventing damage to cargos as well as improving the

comfort of the ride. A mass driving anti-rolling system (MD-ARS) might be one candidate of

several systems against the ship’s rolling. In this paper, a sea-trial test on a pendulum-type
MD-ARS passively operated is carried out in Suyoung, Busan. After the system is installed

on the cabin of the small leisure boat, a series of test is conducted before and after operating
the system. Through the test, it is confirmed that the roll rate of the ship is pretty well
reduced by the system.
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: Rolling angle of the ship [rad]

: Rotary inertia moment at ship mass
center [kgmz]

: Damping coefficient of the ship [Ns]
Ship mass [kg]

: Gravitational acceleration [m/s’]

: Metacentric height [m]

: Exciting moment by wave [Nm]

: Mass [kg]

: Damping ratio [Ns/m)]

: Stiffness [N/m]

: Mass moment of inertia of my about its
mass center [kgmz]
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my : Moving mass of MD-ARS [kg]

R : Length of the pendulum [m]

: Angular displacement of my [rad]
T : Natural period [s]
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Fig. 1 An Installed Pendulum-Type MD-ARS
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Fig. 2 Filtered Roll Rate Responses of the Ship
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Fig. 3 Filtered Roll Rate Data
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Table 1 Roll Rates of the Ship in the Near Wharf

(unit: degree/sec)

Test For the First 10 Seconds For the Last 10 Seconds
Condition No. Max. Min RMS Max Min RMS
1 40.69 -39.22 26.61 6.02 -6.11 3.54
2 40.88 -38.83 26.25 4.86 -4.90 217
OFF 3 32,51 -32.45 21.52 414 -4.40 249
4 33.54 -31.90 22.01 6.26 -4.02 244
Average 36.91 -35.60 24.10 532 -4.86 2.66
1 40.59 -38.73 26.09 3.67 -3.72 1.66
2 41.44 -40.78 25.75 243 -292 1.14
ON 3 39.25 -37.58 25.22 3.39 -3.37 1.46
4 38.03 -41.37 25.61 290 -3.42 1.46
Average 39.83 -39.62 25.67 310 -3.36 143




Table 2 Roll Rates of the Ship in the Far Wharf

{unit: degree/sec)

Condition No. Maximum | Minimum RMS Power Density at Dominant Frequency
1 17.98 -18.17 5.46 35.05dB @ 0.47Hz
OFF 2 18.29 -18.27 5.91 36.24dB @ 0.47Hz
Average 18.14 -18.22 5.69 35.65dB
1 20.25 -20.95 5.54 35.02dB @ 0.49Hz
ON 2 33.16 -35.26 6.28 35.77dB @ 0.46Hz
Average 26.71 -28.11 5.91 35.40dB
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