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ABSTRACT 

 
 The present study is numerical simulation result to solve two-phase flow around a two-
dimensional (2D) barge platform in forced-rolling. A platform with a draft equal to one 
half of its height was hinged at the center of gravity and free to roll with waves that had 
the same period as the natural roll period of a barge platform. In order to simulate the 
2D incompressible viscous two-phase flow in a wave tank with the barge platform, the 
present study used the volume of fluid (VOF) method based on the finite volume 
method with a standard turbulence model. In addition, the dynamic mesh technique 
was used to handle the motion of the barge platform induced by the fluid-structure 
interaction. Consequently, the present results are able to predict the relevant aspects of 
the flow field and roll motion of the barge platform structure. 
 
1. INTRODUCTION 

 
     Recent depletion of fossil fuels and nuclear energy due to safety concerns has been 
actively performed to develop new energy resources. Among them, wind power is 
research and development into alternative energy sources. As a result, reliable energy 
for the production of wind turbines size is bigger. And increasingly installed in deep sea 
areas are being expanded. Accordingly research on deep sea wind turbines and 
offshore wind turbines being installed on the floating structure research is being. In the 
field of shipbuilding plant was conducted large study on barge type floating structures. 
In this study, a commercial code ANASYS Fluent of VOF (Volume of Fluid) method 
using on the two-phase flow in a barge floating structures when subjected to forced 
rolling behavior of the barge is numerical analysis. And that applies to the barge type 
floating structures of bilge keel using the reduction of degrees of freedom to design and 
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       The numerical result and experiment result have a similar trend where the damping 
coefficients in Fig. 7 and Fig.8. The roll added-mass increases slightly as the angular 
amplitude also increases, while the roll damping coefficients change significantly even 
in high wave frequencies. Fig. 9 shows that effect of bilge keels. Horizontal bilge 

keels(β=0°-45°)  are better than vertical bilge keels(β=45°-90°). Barge with bilge 

keels at β=15° will appear to provide the largest roll damping coefficients. 

 

CONCLUSION 

 

In this study, VOF (Volume of Fluid) method using on the two-phase flow in a 
barge type floating structures when subjected to forced rolling motion of the barge is 
computational analysis. When barge has a rolling, Depending on the direction of barge 
rotation, velocity field is formed. The flow separation and the vortices generated at 
sharp edges such as keels increase the damping force of the barge in motion and bilge 
keels would also give additional friction resistance. Therefore, bilge keels are effective 
in damping the rolling motion of barges. 
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