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MARINE DESIGN SOFTWARE

Since 1979 the Wolfson Unit has been supplying computer programs
that enable naval architects to perform accurate calculations, over a
range of design problems, on their office computing facility.

The Unit has many years of experience in applying the programs to the
calculation of stability and other design data for unusual and complex
hull forms as well as for conventional ship types. The program packages
include comprehensive documentation that allows the user to gain the
maximum benefit from the system without requiring experience in
computer techniques. These packages are backed up by the
comprehensive advisory services of the Wolfson Unit staff and their
continuing programme of software development.

HYDROSTATICS, STABILITY, LOADING AND DAMAGE

The HST program is for Hydrostatics, Stability and Tank Capacities. The
program prepares tabulated results of hydrostatic particulars at a range
of draughts and trims and fixed or free to trim GZ and KN stability data.
Downflooding points may be entered to establish their angles of
immersion. The program also compiles tank capacity tables for
soundings or ullages, suitable for inclusion in tank calibration books.
Centre of gravity, free surface moment, trim and list corrections can also
be calculated.
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Typical Screen from the HST Program

The HST Loading module includes Weights and Centres, Loading
Conditions, Longitudinal Strength, Maximum KG and Stability Criteria
and Inclining Experiment.

The Weights and Centres is a data base creator for other programs in
the Hydrostatics and Stability suite, although it has capabilities which
make it useful as a general purpose weights and centres calculator.

The Loading Conditions determines the sailing state of a vessel in any
specified condition of loading. The output is suitable for inclusion in a
stability information booklet.

The Longitudinal Strength uses weight and lightship information to
calculate displacement conditions for calculation of shear force,
bending moment and deflection data.

The Maximum KG and Stability Criteria calculates a number of stability
criteria, mainly based on IMO requirements, using intact stability results.
Included is a selection of standard stability criteria files. Effects of beam
winds, passenger crowding, high speed turns and any general heeling
moment can be calculated.

The Inclining Experiment calculates the as-inclined GM, displacement,
and centre of gravity. Weights may then be removed or added as
required to determine the lightship condition.

The HST Damage module includes floodable lengths and damage
stability.

The Floodable Length produces floodable length curves relating to an
input margin line and a range of permeabilities.

The Damage Stability performs stability calculations on a vessel in a
variety of damaged conditions. Various compartments can be created,
and may be linked together to allow very complex flooding or
asymmetric hull shapes to be modelled.

LINES FAIRING

ShipShape is a free Windows based program for creating, fairing, and
interpolating a set of ship's lines. It has been configured to interface
with the existing Wolfson Unit Hydrostatics and Stability suite of
programs. The program is highly flexible and can be used to create
many different hull forms, including merchant and fishing vessels, chine
craft, yachts and multi-hulls. It employs a fairing method which is
intuitive for the user and produces the exact shapes the designer
wishes to achieve.
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Typical Screen from ShipShape

RESISTANCE AND PROPULSION

The Propeller Design Program predicts basic propeller performance
using design and off-design methods, from standard series charts for
both conventional and ducted propellers. The data used are entirely
non-dimensional and so may be applied to any size of vessel. Data
cover the full Wageningen B-series of 2 to 6 bladed propellers, the
Gawn series of high speed, 3 bladed propellers, and the Kaplan series in
nozzles.

The Power Prediction Program calculates the calm water resistance
and effective horsepower, including parametric variations and the
effects of appendages, for a range of craft. The calculation methods
available include:

Ship forms: Merchant ships, single or twin screw. Tugs & Trawlers.
BSRA methodical series.

High speed forms: NPL round bilge. Series 64 round bilge. SSPA round
bilge. Davidson Regression. Savitsky planing hulls. Wolfson Unit
Regressions.

Sailing yacht forms: Delft Series.
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SHIP MOTIONS

The ShipMotions program is a Windows based program for predicting
wave responses and statistical information from an initial hull
geometry. The motion can be calculated with five degrees of freedom;
heave, sway, roll, yaw and pitch. Different types of spectra may be used
to generate the statistics, and wave spreading may be invoked. The
wave angles may be from any direction between ahead and astern.

The ShipMotions program has been derived from a set of programs
that have been developed over the past twenty years by the
Department of Ship Science at the University of Southampton for the
M.O.D. The program results are constantly being validated against full-
scale ship trials and, when appropriate, against model tests in regular
and irregular seas.

The prediction of ship motions relies on several calculation routines.
The core routines are vertical and lateral motions, the data from these
routines are used to calculate Total Motions, Subjective Motions, Time
Series and Sustained Speed.
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