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Ming-Sheng Shen*  Ying-Kang Li* Reui-Kuo Lin**

* Department of Marine Engineering, National Taiwan Ocean University, Master student
** Department of Marine Engineering, National Taiwan Ocean University, Assistant Professor

Keywords: Multihull vessel, computational fluid dynamics, volume of fluid method, wave-making effect

ABSTRACT

Regardless of whether it's a passenger ferry aiming to shorten travel time between destinations or a requirement
for fast navigation during patrol operations by coast guard or navy, the commonality lies in the necessity for higher
sailing speeds. Multi-hull vessels capable of maintaining stability amidst high-speed sailing and rough sea conditions
have gained favor among ship owners and military or law enforcement agencies. This study employs computational
fluid dynamics to simulate hydrodynamic characteristics of high-speed multi-hull passenger vessels, primarily focus-
ing on the wave-making effects at various speeds.

The research constructs three-dimensional geometries and fundamental characteristics of the vessels, while uti-
lizing actual wave conditions around Taiwan as the basis for wave simulations. Analysis is conducted on the vessel's
motions and wave-making effects in three degrees of freedom under different sailing speeds. For vessels navigating
in broad waterways, a numerical channel is established with parameters such as sailing time and speed. Results en-
compass flow field around the vessels, pressure distribution on the hull, resistance, and variations in vessel motion
under different speeds and wave conditions.

This paper explores hydrodynamic simulations of multi-hull vessels sailing at various speeds in expansive mari-
time areas using computational software. The findings indicate that the proposed model yields satisfactory simulation
results and potentially reduces the need for manpower and resources required in physical model testing. The study
aims to provide insights into the resistance, motion behavior, and wave interaction of multi-hull vessels commonly
used in passenger or military/law enforcement operations sailing at different speeds in the vicinity of Taiwan, there-
by offering ship owners a better understanding of their basic performance characteristics before procuring such ves-
sels.



