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Abstract

When a ship is damaged and flooded, the motion of the damaged ship is significantly
influenced by the flooding water dynamics. The flooding water in the damaged ship has
been treated as a lumped mass under the quasi-static assumption in most of previous
researches. To calculate the motion of damaged ship rigorously, it is necessary to analyze

the coupled dynamics of flooding water.

In this study, a series of numerical and

experimental studies is conducted for the damaged part of ITTC RORO passenger. FLOW3D
is used for investigating the feasibility of the state of the art CFD technique. An applicability
of the coupled motion analysis of damaged ships can be confirmed by agreement between
the numerical results and the model experiments. A CFD technique is considered for the
numerical modeling of the dynamics of flooding water.
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Table 1 Particulars of damaged part

Model scale 48.57
Damage side Starboard
Damaged length 8.244 m
(SOLAS guide) (0.03x1+3.0)
Length 26.714 m
Breadth 25.000 m
Height 9.025 m
Draft 6.400 m
Engine Blocks 13.18x6.4x5.73

Fig. 4 Photos of model test(Upper: Simple
model - Inlet 1, Lower: Real model- Inlet 1)
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> Load measurement: Force and moment

> (ATl 6 Axis Loadcell), 50 Hz
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> Flow measurement: High speed
> camera(Relake), 250 frame/sec
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Fig. 5 Force and moment of Simple model-Inlet 1
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Table 2 Grid generation
Grid 30/Structured grid
X | 120~130
Mesh | Y | 120~130 Total : 900,000
~1,300,000
z 60~90
Computation time : 144~220 hour / P4 2.8
GHz

Table 3 Boundary conditions

Top Pressure 1 am
Bottom Wall
Left/Right | Outflow |Water level : 6.4 m
Front/Back | Outflow |Water level : 6.4 m

@—— Pressure = constant

<«— F=0(Void Cell)

F-1 (Fluid Cell)

Fig. 6 Definition of VOF function(F)

Fig. 7 Grid system

Fig. 8 Boundary set-up

0<F<I (Surface Cell)

(or PV¥ = constant)
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Fig. 10 Snapshot of flow3D analysis model
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Fig. 11 Comparisons of experiment and numerical simulation for Simple model
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