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On the Prediction of Inner Pressure for the Tank in Rolling Motion
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Abstract : The inner liquid pressure of an airtight tank in rolling motions is investigated by means of forced oscillation tests, and the
simple method to estimate the inner liquid pressure is proposed. A rectangular solid tank, which is fully filled with water, was used in
the forced oscillation test of rolling motion. The inner pressure variations in time were measured at several points on the nner walls
of tank. Measured pressures are compared with the calculated ones, and estimation methods of the inner liquid pressure of the tank in
rolling motion are studied based on the considerations of the origin of pressure.
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Fig. 1 Setup of experimental device of rolling
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Table 1 Amplitude of pressure in various condition
Per Pipe Pressure gage
Roll | o diame | Center of Tank | Side of Tank
ANZ- | (sec) (m) |PIC|P.C|PC|PC|PiS|PS | PiS | PeS
0 1.03]/0.15{1.19|1.26]1.07]|0.15{1.26|1.26
2 25 ]1.10{0.25[1.31]1.421.11|0.23]1.49|1.42
10° 50 [1.2910471163{1.7111.30{052/157{1.63
0 0.83/{0.15]1.09|1.08/0.87,0.16|1.14|1.09
4 25 (094]0.30(1.29/1.25(0.92|0.25/1.30{1.21
50 |1.07]0.38(1.40|1.32|1.13]0.34|1.46|1.31
0 2.31(0.36]2.40|2.44{2.28|0.35|2.31|2.44
2 25 |2.68(1.21({3.8613.93|2.62|1.06{3.81|3.78
91° 50 12.83[1.17|391]|391/268]1.09|4.13|3.73
0 1.7510.2312.02/2.10{1.80|0.29]2.00| 2.10
4 25 |1.85]059(2.77|2.39|2.04]0.78|2.94 | 2.61
50 [2.37(091(321]294(217]0.73|3.02{2.82
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Fig. 3 Comparison of pressure time history ; Measured and
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