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The Effects of Active Anti-Rolling Tank Stabilizer System
by the various ship speeds

Chan-Moon Choi, Jang-Young Ahn, Du-Ok Seo and Yong-Jin Chung
College of Ocean Sciences. Cheju National University. Jeju-Do. 690-75. Korea

This experimental paper deals with the performance of tanks that are turned the active A.R.T(Anti-Rolling
Tank) when the fluid transfers from wing tanks to the opposite tank by the power developed by the automatic
control system (INTERING Stabilizer). which was installed in the fishery training ship T/S. A - RA (G/T :
990 tons) of Cheju National University.

In this paper, the author has tested the performance of INTERING Stabilizer from the signals obtained by
the inclinometer in irregular waves and compared with the results obtained in passive mode operation at stop
and at various ship speeds. The performances of the system were confirmed the results as follows through the
tests :

1. The Rates of reduction in significant roll( @13) of performance of Active-Rolling Tank at stop. dead slow

ahead. half ahead. full ahead were obtained 47.2%. 26.3%. 7.7% 9.7%. respectively.

2. The operators had to consider to be different to change according to the various ship speeds for working. and
the author could get the linear regressions about the rates of reduction at the results of a statistical analysis
through the time histories of rolling angles in A.R.T. in irregular waves using various ship’s speeds.

Rates of reduction in significant roll{ ¢13) : y= —3.233x +45.613
Rates of reduction in significant roll{ @119) @ y= —3.157x + 46.840

Key words : passive and active A.R.T. INTRING stabilizer. inclinometer. significant amplitude of roll. rate of
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Fig. 1. Arrangement and Function scheme of INTERING
Stabilizer of T/S. A - RA.
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Table 1. Specifications of the dual - axis Inclinometer
sensor System

Items Specifications
Sensor type SSY0090P
(SSY0194 : Made in USA)
Measuring range + 45 deg.
Calibration o .
(Standard) 0.7 VDC = 1% at 20 deg. tilt
Accuracy i 5 deg. out to 45 deg.

1 deg. out at 30 deg.

Repeatability

at any Angle 0.1 deg.

Resolution 0.01 deg.

Qutput Signals +1.5 V DC max.(vs REF 25)
Settling Time 500 ms at 20T
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Fig. 3. Time Histories of Rolling Angles in A.R.T. in
Irregular Waves at the stop engine condition.
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Fig. 4 Time Histories of Rolling Angles in A.R.T. in
Irregular Waves at the dead slow ahead engine
condition.
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Fig. 5. Time Histories of Rolling Angles in AR.T. in
Irregular Waves at the half ahead engine
condition.
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Fig. 7. Frequency in roll angle occurrence for Passive
- Active AR.T systems by the varied speed
of ship in Irregular Waves.
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Table 2. Results of Statistical Analysis of the operations
in Passive and Active ART

. Type of Anti - | Rates of

Items ConE(:il t19m of Rolling Tank |Reduction
ngine Passive | Active | (%)
Significant Stop 49 | 26° 412
amplitude | Dead slow ah'd | 18" | 13 2.3
of roll Half ah'd 23 2.1 71
(173) Full ah'd 24 22 97
Significant Stop 72 36 50.3
amplitude | Dead slow ah'd | 25° 18" %1
of roll Half ah'd 3.2 30 74
(1/10) Full ah'd 35 30 14.6
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