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Fig. 1 Anti-roll tank test platform
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Fig. 2 Load measurement schematic drawing
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Tab.1 Conversion relation between platform model

and actual ship
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Fig. 3 Phase difference between anti-roll moment

and ship motion
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Fig. 4 Dimensions of anti-roll tank model (unit; mm)

AR KA XS L 3 A1 2 85 43 0 o VR
1B 38 325 A8 N A

6 R AE SX VD (6] — 1 5% W (B X A T
30 FE A B P A R ARG SR B P AR AR
BHJE 2544 . 3 B 5 B AR [ 19 $4 B 22 28 T K e 9 1Y
TR, XoF 7K I T B BELA . 0 1) 3 o B R S R K
L TR Y LG A G R WA R R KR AL T K
S LB R AS BT PR VT B AR R A BE

U AL RS 78U i XoF 1 9 T 700 ) dn 3 2
A 3 frs.

k2 URARIRNKE
Tab. 2 Test cases of U-shape tank

P IR AR/ () WiE R/ %

VAV /mm

1,2,4 55,70,85,100 145
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Tab.3 Test cases of flume tank

i AL/ ) 35 2/ 0 AL /mm
1,2,4 55,70,85,100 65,105,145
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Tab. 4 U-shape tank free decay test results

3% 4/ 0 AL /mm B ]/ s e L RIVE
55 145 4.08 18. 26
70 145 4.01 17.92
85 145 3.90 17. 46
100 145 3.88 17.35
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Tab.5 Flume tank free decay test results

it 3% 4/ 0 AL /mm B ]/ s ER L RIVE
55 65 6.04 27.03
55 105 4. 66 20. 86
55 145 3.98 17.79
70 65 5.92 26.48
70 105 4.54 20. 31
70 145 3.91 17.50
85 65 5.87 26. 25
85 105 4.56 20.41
85 145 3.85 17.23
100 65 5.73 25. 64
100 105 4.57 20.42
100 145 3.86 17.28
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U-shape tank amplitude results with single variable
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Tab. 6 Peak frequency and corresponding moment

of U-shape tank test
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Fig. 6 U-shape tank phase results with single variable
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Fig. 7 Flume tank single variable results
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Experimental study of anti-roll tank performance conducted
on rolling platform

PEI Fei, LIN Yan®

( School of Naval Architecture and Ocean Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The dimension of the anti-roll tank installed on a certain drill ship is strictly restricted. An
experimental study based on rolling platform is conducted to test the performance of anti-roll tank in
order to provide reference for anti-roll tank design on ship. By employing anti-roll tank test platform
and small-scale model, experiments of U-shape tank and flume tank are carried out. 1°, 2°, 4° exciting
amplitude and 55% ., 70% ., 85%, 100% passing ratio cases are tested in [requency domain. Flume
tank is tested under different liquid levels of 65, 105 and 145 mm. By recording and analyzing
amplitude and phase of liquid induced moment, sound tank structure parameters are obtained to
provide good anti-roll performance. According to the experiment result, tanks provide larger anti-roll
moment and better phase under large exciting amplitude. Application of damping pad for reducing
passing ratio expands effective band of anti-roll moment phase for both tanks. Change of liquid level
affects both amplitude and phase of anti-roll moment significantly in case of flume tank. Both tanks
gain better performance under large exciting amplitude, 70%-85% passing ratio can meet both
amplitude and phase demand of anti-roll moment and 145 mm liquid level is best choice for both tanks.
But it must be noted that, for flume tank, change of liquid level can adjust peak frequency of tank for

different situations, a level too low will lead to unnecessary damping resulting in negative influence.

Key words: anti-roll tank; rolling platform; phase control; parameter design





