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A developed code based on the unified conservation laws of incompressible/compressible fluids is applied to analyze similarity
in pressure oscillations caused by pulsating air pockets in sloshing tanks, It is shown that the nondimensional time histories of
pressure show good agreements under Froude and geometric similarities, provided that there are no pulsating entrapped air
pockets, However, the nondimesional period of pressure oscillation due to the pulsating air pocket becomes longer as the size
of the sloshing tank increases, The discrepancy in the nondimensional period is attributed to the compressibility bias of the
entrapped air, To get rid of the compressibility bias, the ullage pressure in a sloshing tank is adjusted based on the Bagnold's
impact number, The variation in the period of pressure oscillation according to the ullage pressure is explained based on the
spring—mass system, It is shown that the nondimensional period of pressure oscillation is virtually constant when the ullage
pressure is adjusted based on the Bagnold's impact number, regardiess of tank size, It is found that the Bagold’'s impact number
should be the same, if the time history of pressure is important while an entrapped air pocket pulsates,

Keywords : Bagnold's impact number(Bagnold 244), Entrapped air pocket(Ze! 27|), Compressiblity bias(2i=4 =), Similarity(AEAP),
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Fig. 1 Schematic of a sloshing tank under sway motion
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Table 1 Nondimensional period of pressure oscillations
according to the size of the sloshing tank

L Tw/2n To/21
fixed P adjusted P

0.5m 0.00293 0.00402

0.75 m 0.00355 0.00405

Tm 0.00408 0.00408

1.5 m 0.00556 0.00404

2m 0.00691 0.00402
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