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Abstract of Thesis

Hydrodynamic performance prediction is of paramount importance in ship design, particularly concerning high-speed
vessels where hydrodynamic forces are amplified due to rapid motion. Accurate hydrodynamic predictions are crucial for
optimizing high-speed ship designs, reducing resistance, and achieving the delicate balance between speed and efficiency.
This becomes even more significant in the context of the Energy Efficiency Design Index (EEDI), a standardized measure for
evaluating the energy efficiency and environmental performance of ships. Energy-saving devices (ESDs) play a pivotal role
in meeting EEDI standards in the maritime industry. Among various ESDs, interceptors hold promise due to their simplicity
and proven effectiveness in reducing ship resistance and controlling trim. Thus, this research focuses on interceptors to
enhance high-speed ship hydrodynamics and energy efficiency. The study utilizes both Experimental Fluid Dynamics (EFD)
and Computational Fluid Dynamics (CFD) methods to investigate the hydrodynamic effects of high-speed ships equipped
with interceptors. It examines various aspects, including interceptor placement, adjustments of Angle of Attack (AoA),
resistance reduction, and trim control. The running attitude of the high-speed ships was examined using free heave and pitch
methods, while the fundamental hydrodynamic forces were studied using the fully captive methods approach. It is revealed
that interceptor configurations can substantially reduce resistance, especially within specific F, ranges. The influence of AoA
adjustments on lift force and trim moments is also explored. The study delves into the local flow around the ship's hull,
illustrating how interceptors significantly reduce hull resistance. The fluid pressure dynamics and their impact on ship
performance are analyzed, highlighting the potential for enhancing hydrodynamic efficiency by adjusting interceptor designs.
Ultimately, the research provides valuable insights into the complex interplay of interceptor configurations, pressure
dynamics, lift generation, and their influence on high-speed ship performance. These findings contribute to a deeper
understanding of how interceptors can optimize ship designs and reduce resistance in various operational contexts.

The dissertation is structured into seven chapters, each serving a distinct purpose in the research. Chapter 1 introduces
the study, providing background information on the significance of interceptors in high-speed ship hydrodynamics outlining
the research objectives and work process. It also offers a theoretical review, covering essential concepts in ship hydrodynamics
and the influence of interceptors.

Chapter 2 explain the details of the EFD methodology, including model geometry, towing tank usage, and resistance
testing methods. This study explains two kinds of EFD measurement settings: free heave and pitch and fully captive. The use
of Optitrack™ for motion measurements during free heave and pitch is also briefly introduced.

Chapter 3 explains this study's CFD approach, introducing the software, geometry generation, and simulations. The
simulation settings for numerical analysis are briefly introduced, including the grid generation and boundary condition. The
rectangular plate simulation and results will be presented here in addition to the initial setting and code generation for the
subsequent simulation.

Chapter 4 is dedicated to uncertainty analysis, emphasizing the importance of verification and validation. It presents
uncertainty analysis results for EFD, grid independence studies, and CFD validation.

Chapter 5 investigates running attitude, specifically how interceptors affect trim and resistance in high-speed ships.

Chapter 6 In this chapter, a CFD approach of fully captive methods will be employed to scrutinize the local flow around
the hull. Some aspects like resistance, fluid pressure, pressure distribution, lift force, and interceptor efficiency will be
discussed.

Finally, chapter 7 concludes the dissertation by summarizing the research findings, discussing contributions, and
suggesting future research in high-speed ship hydrodynamics. In addition, the concept of "Vary-Angle Interceptor” will be
briefly introduced.
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