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Fig. 1 The process of algorithm solving
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Fig. 9 Waveform and flow field variation for finite water depth
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Study of sloshing pressure distribution rules simulation using OpenFOAM

CHEN Yichao'?, XUE Mi'an""*, PENG Tiancheng'?, YUAN Xiaoli’, ZHU Aimeng'’

( 1.Key Laboratory of Coastal Disaster and Defence, Ministry of Education, Hohai University, Nanjing 210098, China;
2. College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China;
3. College of Science, Hohai University, Nanjing 210098, China )

Abstract: A developed sloshing model based on open source code OpenFOAM is validated against
with shaking table experimental data. The sloshing pressure distribution rules in rectangular tank at
different frequencies under the conditions of 0. 15 and 0. 33 of liquid depth to tank length ratio are
studied by using the developed numerical model. The response curve of the maximum impact pressure
and its mean square deviation to frequency shows that 0. 33 of liquid depth to tank length ratio is more
likely to cause violent sloshing than 0. 15 of liquid depth to tank length ratio. There are different rules
for response curve of sloshing pressure to frequency under different liquid depths. The maximum
pressure increases slowly first and then decreases rapidly with increasing frequency for shallow water
sloshing. However, the maximum pressure increases rapidly first and then decreases slowly with the
increase of frequency for finite water depth. The vertical distribution of the sloshing pressure along
the bulkhead shows that the maximum impact pressure is located slightly above the free surface and
the pressure distribution rule along the bulkhead below the location of the maximum impact pressure

satisfies the quadratic polynomial form.

Key words: liquid sloshing; OpenFOAM; pressure distribution; quadratic polynomial



