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Sloshing Simulation Based on SPH and Large-Scale
Model Experiment for New shape LNG Tank
Chong Ma, Masayoshi Oka, Takahiro Ando,
Naoya Matsubara
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In this research, the MOSS type tank is selected as the base
design to improve as it does not require the limitation for the
liquid level of LNG. Besides, due to the sphere shape of tank,
the impact pressure of LNG on tank when sloshing occurs can be
expectedly smaller than the shape with corners.

To overcome the shortage of the lower storage efficiency of
spherical tank, new shape tank consisting of spheroid and
cylinder is proposed. Scale model experiments were carried out
for both of conventional type and new type of tank. Numerical
simulation for sloshing based on smoothed particle
hydrodynamics (SPH) is conducted and the simulation results
are confirmed by comparing with the experiments data. Besides,
the calculation results based on StarCCM+ is also supplied by
the coauthor in order to compare the specialty of both numerical
method.

Quantification of Energy-Saving Rate obtained by
Post-Swirl ESDs on DTC Container Ship
N. Sakamoto and C. Kawakita
ERi28411 A
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Unsteady viscous CFD simulations are carried out for
Duisburg Test Case (DTC) with twisted rudder with costa
bulb and discretized rotating propeller. Energy saving rate by
these ESDs is quantified by comprehensive self propulsion
analysis and kinetic energy analysis utilizing CFD results. The
results show that kinetic energy analysis estimates energy
saving rate in the same order of magnitude to self propulsion
analysis, and thus can be a more “generalized” objective
function to evaluate propulsive performance than self
propulsion factors. Current ESDs on DTC are ineffective to
improve its propulsive efficiency, and possible suggestions
are made for their design improvement based on CFD results.

_.5 ks . ‘

Fig. DTC vortical structure at stern, Fn=0.209
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Verification of FW-H Method for Estimation of
Pressure Fluctuation induced by Cavitating
Marine Propeller
N. Sakamoto, C. Kawakita and H.Kamiirisa
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This study is dedicated to investigate the capability of
viscous computational fluid dynamics (CFD) and Ffowcs
Williams-Hawkings (FW-H) acoustic analogy to be one of the
practical tools to estimate propeller cavitation noise.
Five-bladed conventional propeller operating in uniform flow
in a depressurized tunnel without/with cavitation and resultant
noise are of the interest. FW-H simulation demonstrates that
the contribution of monopole and dipole sources to propeller
radiated noise is the same order of magnitude. Especially for
the present cases direct CFD simulation tends to capture the
noise trend better than CFD+FW-H simulation. This is
reasonable due to the nature of FW-H formulation.

Fig. monopole acoustic source
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Study for Computation / Measurement of
Underwater Ship Radiated Noise (USRN) toward
Marine Environmental Protection in Japan
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SAKURADA(NMRI), Takahiro KIIMA (MLIT) , Yoshihito
TOMINAGA(JSTRA), Naoya UMEDA (Osaka University)
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USRN has been a large interest among maritime industries in
terms of environmental protection. This paper presents the
characteristics of the measured USRN in full scale as well as the
near field propeller cavitation noise estimated by viscous
computational fluid dynamics (CFD) simulation.
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Figure Comparison of Sound Source Level by Engine
Output (SB Side, Aimed CPA=100[m])
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