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PRACTICAL ASPECTS OF COMPUTER-AIDED DESIGN OF SHIPS
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SYNOPSIS

The advent of powerful yet inexpensive minicomputers has literally
revolutionized the capabilities of the ship design community. A design group
equipped with a complete computer-aided design software package and an in-house
"sypermini* has the potential to produce better ship designs faster and cheaper
than groups relying on the conventional manual approach.

This paper examines the potential for increased efficiency and quality in the
ship design process through the use of a computer-aided design procedure. A
distinction is made between the practical use of a network of ship design
programs and the use of a so-called integrated system with specialized command
languages and automatic interaction between program elements. As discussed in
the paper, the use of an evolving network of computer-aided ship design programs
at Giannotti & Associates, Inc. in recent years highlights this distinction and
. suggests that the successful incorporation of increasingly complex and
sophisticated design tools requires a reappraisal of present trends towards
"automation®.

1.0 INTRODUCTION

The fact that virtually any size ship design group can now afford extremely
powerful computers will have a major impact on the course of computer-aided ship
" design. A design group equipped with modern computational hardware has the
potential to produce better ship designs faster and cheaper than groups without
such equipment, Whether this potential is realized depends on a number of
factors. For the practicing ship design group, large computers and
sophisticated ship design or analysis software can be a double-edged sword. On
one side, they help by cutting through laborious computations, organizing
information, performing complex analyses not previously economical to do, and
freeing the designer for the creative aspects of ship design. On the other
side, computer programs may be used without full knowledge of the theory and
1imit§tions involved, computer output may be unquestioned and accepted as
correct and final, "over-analysis" may be performed, the amount of generated
information may exceed the capabilities of the designers to assimilate, and the
computer-aided ship design process may actually incur more total costs than a
conventional procadure.

* Giannotti & Associates, Inc. -1-
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Program Name

WEIGHT

¥wiT

Drogram Name

Program Name

SHCP

SMP

MITA, MITN, M
HULDEF

SHWE

UPDATE

PIPLG

NGHG

Tadle [ll-4 Jontlo
Poseidor C-Series

Purpose

Estimates an¢ calculates light ship and loaded
weight curves, buoyancy, bending moment ancd shear
curves, KG and LCG.

Hydrostatics - Curves of form and trim diagram.

Damaged ang intact stability righting arms, “loodable
length.

Midship o~ other section design assistance. Section
moduli, neutral axis, weight, KG, etc.

Frequencyv-domain strip theory ship motion and 1oads
program.

Time domain ship simulation program.

Computer motion sickness indicators for specified
locations on the ship,

Predicts guantity of green water shippen anc resultant
loads.

Maneuvering characteristics program.
Evaluating sensitivity of selected responses tc
variations 1n sea spectra characteristics,

2-DOF motior optimization program.

Table III-A (Cont.}
Paseidon C-Series

Purnose

Analyzes, evaiuates and optimizes 3.7 stee!

structures,

ship

Gereral Sur~pose ‘inite element proc-ar,

Table III-R
Poseidon N-Series [Partial List)

Purpose

Ship Hull Characteristics Program for hydrostatics,
stability and longitudinal strength.

6-DOF Ship Motions/Loads Program

5.DOF Ship Motions/Loads/Hull Flexure and Sea Sickness
Hyl} Fairing Program using cubhic splines.

Weight estimating data.

Complimentary weight collection., maintenance, storage
modification program.

Program for sizing pipe networks for incompressible
fluids.

Ship Electric Power Analysis.

802

Remarks

Interactive. See
subroutines in Section
3.1.6.

Interactive,
Interactive,

Lewis forrm and/or
Frank close-fit,

Strips and 3-0 Source
representation.

-19

Uses date from SML
program contained in
ship performance
master file.

Uses date from SML
program,

llse data from SML
procram.

Uses data ‘rom SML.

Remarks

Owned and developed
hy Owen Huaghes,

Remarks

-18-

U.S. Navy Program

U.S. Navy Program

MARAD/USN

UISN

USN

USN

HISN
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