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ABSTRACT

With the development of global economy and technology, intelligence is an inevitable trend in ship develop-
ment. Applying automatic control to ship navigation control systems to improve its hydrodynamic performance is a
current research hotspot. Taiwan is an island country and lacks resources such as raw materials. Therefore, most raw
materials are imported into my country, and bulk ships play an important role. This study uses Computational Fluid
Dynamics (CFD) software to build a bulk ship model. Under the action of regular waves during navigation, the flow
field characteristics of the interaction between the ship model and waves during navigation are analyzed to observe
the rolling effects caused by it. The Volume of Fluid (VOF) method is used to track the free liquid surface or fluid
interface to capture the mathematical model of the six-degree-of-freedom ship motion under the action of regular
waves, and calculate the ship resistance, ship wave forming resistance and related changes in the flow field. The data
is then analyzed for flow field speed, pressure field, and ship resistance under different ship speeds and different
wave conditions. Finally, the post-processing software is used to analyze the related changes in resistance and lateral
force of the ship model, as well as the speed, pressure, and resistance of the ship model. It is expected that the simu-
lation data of this study can provide reference for subsequent applications and ship design related to the operation
practice of bulk ships.



