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SEAKEEPING AND MANOEUVRING - PROF. RHM HulusmANs

Research of the Chair of Ship motions and manoeuvring is at present
focused on the following areas: 1. Non-linear behaviour of fast craft in waves;
2. Extreme wave events in relation to stationary floating structures; 3. Very
Large Floating Structures at sea; 4. Prediction of manoeuvring forces based on
CFD methods.

High speed ships traveling in waves experience large amplitude motions
which can lead to strong non-linear effects in the loads on the hull girder. These
non-linear effects are due partly to the large changes in the wetted part of the
hull in waves and partly due to non-linear pressure effects. Extreme wave
events (breaking waves etc.) can lead to high impact loads on stationary
floating structures , e.g. bow loads on Floating Production and Storage vessels
for the oil industry. Hydrodynamic analysis of such behaviour is now moving
towards application of CFD methods to determine the local flow at the bow. In
order to simulate open sea conditions, the CFD region will be connected to an
outer region which will be described by potential flow methods. This will allow
waves to enter the region local to the bow and reflected waves to travel away
from the bow thus minimizing reflections from the CFD boundary. Very Large
Floating Structures are being investigated world-wide for various applications
such as airports and for floating cities. This research is aimed at developing a
novel concept of a large floating structure based on the use of air cushions to
support the structure and distribute the wave loads thus optimizing both motion
behaviour and structural costs. Manoeuvring models for ships have traditionally
been based on equations of motions using experimentally determined drag,
mass and lift coefficients. This research aims to investigate the applicability of
CFD methods in determining the hydrodynamic coefficients for existing
mathematical models. Use is made of a RANS code developed by MARIN and
modified to accomodate oblique flow.

PROPULSION AND RESISTANCE - PROF. T VAN TERWISGA (PART TIME)

Research at the Chair of propulsion and resistance is focussed on three
areas: 1. Cavitating Flows; 2. Ship-Propeller-Engine system in Service
Conditions; 3. Drag reduction through air lubrication.

Cavitation remains an important field of investigation in Marine Technology.
Almost all propellers in operation show cavitation in some but mostly in all
working conditions. Cavitation often is an important source of vibrations and
sometimes even cavitation erosion. Cavitation on propellers should therefore be
controlled as much as possible in both the design and during operations. As
cavitation often appears to be extremely unsteady and unstable, this poses a
continuing challenge to designers and research groups. The more so because
an acceptable cavitation control and a high propulsive efficiency are often
conflicting requirements. The Delft Cavitation Tunnel has proven to be a
strategic tool for enhancing our understanding of the physics and engineering
characteristics. There are currently two PhD projects addressing this issued:
One on unsteady sheet cavitation (E.J. Foeth) and another on propeller radiated
pressure fluctuations (E.v.Wijngaarden).Ship-Propeller-Engine system analysis
and simulation is important to reduce e.g. radiated noise from the propeller and
to reduce wear of the propulsion system during its operation. To this end, a close
cooperation exists with the section of Marine Engineering. There is currently a
PhD project concerned with the development of a model podded propeller for
testing in operational conditions (G. Oosterhuis), and a recent PhD project on
improved propulsion control for Naval Vessels (A.Vrijdag). Initiatives in the third
area on Drag reduction through air lubrication are currently under way.
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