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Numerical Simulation of Two—dimensional Sloshing Phenomena Using
Marker—density Method
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Abstract

Two dimensional sloshing phenomena in regularly excited liquid cargo tank are
numerically simulated with finite difference method. Navier—Stokes equations and continuity
equation are computed for this study. The free—surface is determined every time step
satisfying kinematic boundary condition using marker—density method. And the exciting force
is treated by adding the acceleration of the tank to source term. The results are compared
with other existing experiment results. And the comparison results show a good agreement.
The sloshing phenomena in the tank of the 138K LNG carrier in sway motion is simulated
with present calculation methods in low filling level. To find the relations between impact
pressure and excitation condition, the calculations are performed in various amplitudes and
periods. The averaged maximum pressures are compared each other.

#Keywords: Sloshing(Z24!), LNG carrier(8JtA 28HM), Marker—density method(Z =&t 4=

&), Free-surface(Xt2%=2), Liquid cargo tank(2 X &2 &)
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Fig. 9 Sloshing phenomena at different tank
fill height (Lloyd's Register 2009)
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Normal filling level
§% H or below

10% H. see 3.3

Fig. 10 Typical permissible filling levels of
LNG carrier (Lloyd's Register 2008)

Table 2 Tank dimensions of 138K LNG
carrier

real ship model

Height 26.86 m 0.895 m
Breadth 37.40 m 1.247 m
Length 52.84 m 1.761 m
Lower chamfer 3.87 m 0.129 m
Upper chamfer 529 m 0.176 m
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Fig. 11 Computational domain and pressure
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LNG carrier
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