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Abstract

In order to study the oil tank sloshing effects on the structure of oil heater support, the flow field
of oil tank under sloshing condition has been calculated using VOF multiphase mode. The CFD
software FLUENT has been used for 2d explicit N-S equations and the first order implicit is used for
time discretization scheme. The oil heart pressure under different time, amplitude and tank location
has been discussed, then the flow force result is added to structure intensity analysis, and the oil
heater support structure had been optimized. As a result, the maximum stress is reduced by 39.4%.
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Figure 1. Geometry description of oil heater fixed on ship
structure
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Figure 2. Main parameters of oil tank sloshing calculation
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Figure 3. The force results of oil heater under different L
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Figure 4. The force results of oil heater under different A and H
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Figure 5. The force results of oil heater of L = 16.5 m, A =
10°, T=1s
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Figure 6. The phase interface change process of L = 16.5 m,
A=10°,T=1s
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Figure 7. Geometry description of oil heater support: (a) Original;
(b) Optimization
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Figure 8. (a) The equivalent stress distribution of original structure (x+); (b) The equivalent stress distribution of
original structure (x-)
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Figure 9. (a) The equivalent stress distribution of optimization structure (x+); (b) The equivalent stress distribution of op-
timization structure (x—)
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