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In this thesis a maneuvering mathematical model of a blunt-body ship installed with mariner type VecTwin
rudder (hereinafter, MVT rudder) has been developed from captive and free running experiments and some
recommendations have been proposed for installing the MVT rudder based on simulation results. Firstly,
suitability of the mariner type super VecTwin rudder (hereinafter, MSV rudder), which is a variant of MVT
rudder, to a large vessel is confirmed by carrying out several free running experiments. Free running
experiments of the VLCC model ship were carried out both with MSV rudder and mariner rudder respectively
and the experiment results were compared for assessing the suitability of the MSV rudder to a large vessel
vis-a-vis mariner rudder. To figure out the performance of the MVT rudder on a maneuvering ship,
maneuvering simulation model of a large vessel installed with MVT rudder was developed.

For developing the maneuvering simulation model, a set of hydrodynamic hull coefficients are required. In
this paper, a practical prediction method for hull forces for blunt-body ship has been proposed to express the
motion of a large vessel installed with the MVT rudder or the MSV rudder from cruising speed to low speed
maneuvers. For easy application of the proposed method, a regression model for blunt-body ships has been also
proposed based on the results of twenty one different blunt-body ships which were calculated by the proposed
method. The regression model has been so designed that Hydrodynamic coefficients can be predicted only by
using ship’s principle particular and stern hull form parameters.

Rudder performance tests of the VLCC model, ship with MVT rudder were carried out in towing tank. The
experiments were carried out at various speeds and rudder angles to ensure that the mathematical model of the
rudder is suitable for cruising speed as well as for low speed maneuvering. The mathematical modeling for
MVT rudder was based on the measured force on the MVT rudder at the experiments.

During rudder performance tests it was observed that flow to the MVT rudder is not parallel to ship’s center
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line, which results in reduced maneuvering performance and also causes asymmetric maneuvering
characteristics. Numerical simulations with the developed model were carried out and “virtual zero rudder
angle arrangement”, in which the initial angle of each rudder is set at an angle corresponding to the inflow angle
to the rudder, was developed to overcome the above two problems

Following results were obtained with this research :

The VLCC model ship with the MSV rudder showed sufficient maneuverability as compared to mariner rudder
in the free running experiments. A method of calculating hydrodynamic coefficients has been proposed, and
mathematical models of a MVT rudder and propeller have been developed based on experiment data for
developing the simulation of the ship. The simulation with the proposed model compares favorably with the
free running experiment data at various speeds. A new concept “virtual zero rudder angle” for improving the
maneuvering performance and reducing asymmetrical maneuvering of VLCC ships fitted with the MVT rudder

has been validated with the numerical simulations.
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