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Abstract of Thesis

Ship motion responses, added resistance and added powering in waves have been predicted by a wide variety
of computational tools. However, the validation of the computational flow field is still challenging. This research
is a CFD study of the seakeeping and propulsion performance of the KRISO container ship (KCS) model, which is
a high Froude number (Fn) ship with low block coefficient CB, appended with a rudder, with and without
propeller condition, in calm water and in regular head waves. The viscous flow simulation was performed by using
CFDSHIP-IOWA. The wave conditions proposed in CFD Workshop 2015 were considered, i.e. the wave ship
length ratio A/LL.=0.65, 0.85, 1.15, 1.37, 1.95 and calm water. The objective is to validate CFD results by EFD data
(from the experiment conducted in Osaka University towing tank) for ship vertical motions, added resistance and
wake flow field. The detailed flow field for nominal wake and self-propulsion condition have been analyzed for
AL=0.65, 1.15, 1.37 and calm water. Furthermore, bilge vortex movement and boundary layer development on the
propeller plane was compared with the previous research done in our lab for KVLCC2 tanker model. The propeller
thrust and wake factor oscillation in waves have been studied as well. The seakeeping and propulsion
performance have been compared with the similar CFD work done by FORCE and University of Iowa.

The dissertation is arranged in 6 chapters.

The dissertation begins with a chapter describing the background of the research and the literature review.

Chapter II describes the objective and the conditions of this study. The ship geometry and the propeller
geometry are described and the conditions are outlined in this chapter.

Chapter III is about the Experimental setup. The experimental setup, in which the experiments were
conducted in Osaka University towing tank, has been described. The outcome of these experiments has been
taken as the reference EFD values for the comparison of CFD study.

Chapter IV is about the CFD methodology. At first, the generation of different grid blocks have been
described. Next portion is an overview of the CFDShip-lowa Version 4.5. In this study, Osaka University
Averaged Body Force Propeller Model has been used. In the third portion of this chapter, this Averaged Body
Force Propeller Model has been described. At the end of this chapter, the computational domain and the boundary
conditions have been outlined.

The results are thoroughly analyzed in chapter V. At first, the motion responses and the added resistance
has been compared with the EFD results and other similar CFD results (FORCE and University of Iowa). Next,
the bilge vortex movement and the boundary layer development at the propeller plane has been studied. The
nominal wake at the propeller plane has been compared to the EFD results. In the next portion of this chapter,
the vortex behavior and the velocity field before & after the propeller plane and after the rudder have been
analyzed and compared with the EFD results for the self-propulsion condition. The effective wake factor for
different wavelength have been studied. Furthermore, the thrust and torque value and their time history has
been studied and compared with the EFD results and CFD results of Iowa. Next, the added powering variables
and the propulsion efficiency have been compared with the other available results.

Finally, chapter VI is the conclusion of this study. The whole work has been summarized here with the

important features of this study. In addition, the necessary future works have been pointed out.
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