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SEAKEEPING PROGRAMS

1. INTRODUCTION

With the introduction of an interactive service on a mainframe
University computer it became quickly apparent that the
department's ability to perform seakeeping calculations quickly
and succinctly was lacking. To rectify this deficiency the

two suites of programs (refs 1,2) have been implemented on the

Honeywell 6080.

Both of these programs require extensive input data where

mistakes are easily made. To overcome this problem a pre-processing
program has been written which asks for all the data by questions
on the visual display unit (V.D.U.). This program also generates
the data files for the lateral and the vertical motion program
modules.

Also with the department's acqﬁzrement of:ggéphié;'téfminéls and
ﬁewlett Packard plotters that are able to plot on-line from

the Honeywell 6080, there was2an obvious need for a graphics
program. This program is capable of being run by the pre-~

processing program or alone.

A further module has been written that allows the total motion
and relative total motion to the wave system at any point in
or outgide the ship. This module is also capable of being run

by the pré—process;ng program or alone,



In all these program modules the user does not have to know
anything about the Honeywell operating system. All data files
are automafically generated as is the printing of the output
files. It is hoped that the programs have been written in

a way that makes the user at ease with the system and not

battling to understand the computer.

2. PROGRAM MODULES

There are five program modules in the seakeeping suite.

A) Generate.

This is the main control program that generates data files
from the input data that the user types at the V.D.U. It
also allows modification of most of this input data once the

data files have been created.

The other main role of this program is to control the data flow

between the other four program modules.

Most questions concerning the input of data concern a choice.
The questions are answered by typing a number. Since all the
programs are written in FORTRAN, a distinction between number
types is required. For example if the ship displacement is

required a value of 10000 tonnes may be required. This wvalue



must be input with a decimal place i.e. as IOOOQfD{hoE'Iboéb.

Where the answers to questions are required, "an integer is
required, for example a one, then that value is typed as 1

not as 1.0.

The humber with a decimal is called a regal number, the number
withoﬁt a decimal is called an integer. It is important

to acknowledge this difference since it can have drastic
effects especialkly when a real number is to be input when

an integer is actually input. At the end of the report a
list of the input data is given which types every input

variable.

B) Vertical Plane Motions (Heave and Pitch).

This program is run automatically by module {R). It takes

as input a data file generated by (3) and ca;culates%éll

the two dimensional hydrodynamic properties that are required
‘to solve the frequency equations of motion. It also performs
simple spectral calculations on the two rigid body motions

either allowing long crested seas or short crested seas.

If the user has specified weight as input, the module also
calculates the vertical bending moments and shear forces,

at the user chosen points.



One final capability of the program is the calculation of performance
of a design in head seas by a probabilistic approach to the‘

relative motion, wetness and acceleration. This enables the

designer the capability of determining a limiting speed

envelope for a given sea state.

C) Lateral Plane Motions (Roll, Sway and Yaw)

This program is run autcmatically by module (5) taking as
input a data file also generated by module (A). It calculates
the two dimensional properties of the ship sections for use

in the frequency analysis of the ships response to wave.

With the user specified spectral composition, it is possible
to determine preliminary statistical ship responses either

in long or short crested seas.

D) Graphical Output

This program module allows the response curves to be. plotted
on the Hewlett Packard 7470A A4 plotter. The results are
always plotted as non-dimensional values., The heave, and
sway are non-dimensionalised with respect to wave amplitude,
The angular motions, pitch, roll and yaw with regpect to

wave slope. The wave slope is the wave amplitude divided

by wave length, either in degrees or radians.

There is a choice as to which variable is used as the constant
factor, either heading or ship speed. The resiilting curves

are presented twe graphs per side of A4. Thus heave and pitch



appear on one sheet, roll, sway on another, with the yaw

graph on one sheet of A4.

The actual spectra that have been used in the program are

also plotted on the HP7470A plotter.

E} ‘Total Motions

This program moduie is of use in the calculation of the
coupled motion, velocity and acceleration at any point
within the ship. The module allows the vertical and lateral
plane responses to be added in the correct vector sense.
Absclute vertical and lateral responses are calculated as
well as the relative motion in the vertical plane with

respect to the wave system.

All the responses are dealt with on a statistical basis
alliowing long crested as well as short crest.seaways to

be considered.

It is normal only to calculate the responses of a ship from
following seas to . head seas and not bother with the symmetrical

responses past head seas and back to following seas. The need for the

(gééﬁaﬁééé'iﬁ'ihé—bthéf'Half'of-tﬁe'polar'aiégiém is important when

coupling the responses, particularly when the point is off the
centre line. 1In this case the module calculates an equivalent

peoint off the centreline on the other side of the centreline.



3. RUNNING THE PROGRAMS

A flow chart of the basis data highways between the different
modules is given in figure 1. It will be noticed that the GENEEéTE
program controls the whole suite of programs. It isﬁequaliy
possible to run any one of these program modules as a 'stand
alone program'. All the programs are in uncompiled forg

on the aneywell 6080 under user identity SIIOOl. Each

program is in uncompiled FORTRAN, soﬁeach run of the module

has the overhead in time of the compilation of the source

code. This has not proved to be a handicap, even at the

most severely congested times.
Details of the running of the program is found in Appendix A.

Of the five modules of program two may be chosen to be run
at subsequent times to the generation of the particular
data files. The graphics package may be one,because of the
length of:time required for plotting each A4 graph is.of

the order of 5-10 minutes,depending upon the machine's state
of readiness. This is sometimes inconvenient because the
plotter pen may be left in the down position, leading to an
ink blob on the graph. Thus it is ofteﬁ more convenient

to choose to graph; plot on the HP7470 at a later time.

The other module that may be utilised at a later date is the
TOTAL motions package. This is because there is a limit of only
10 positions along the length that the motions can be calculated

at. Thus for instance if twenty position§ motions are required



then two separate runs are required. The first ten positions

would be run during the initial run of'GENERAfﬁ, followeé"by a

later run with the second set of ten values.

Typical run times are dependent upon the particular combination
of headings, speeds and spectra chosen. There is in both
moduleSvB, and C\é constant calculation time forigéﬁégation

of the two dimensional hydrodynamic properties. The times

for the latéfal motions calculation are much longer because

of the need to calculate a significant roll angle amplitude

to calculate the damping (see ref. 1). A quicker method of

calculation.é%fthe optimum value has now been programmed.

The calculation time for the mode TQTAL is short, of the
order of one minute for one speed, nine hed@iﬁgsvaﬂd

one speed.

Input to the programs are summarised in the appendices.
Typical output from the programs are also listed together

with a typical graph plot.
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APPENDIX A

All the computer statements, in capitals, must be followed by return.

l) Running the general program GﬁNEﬁATE, type

GENERATE SR

(lé'

A

2) To run the total motions: package alone type

oy

FRNH TOTAL = (NWARN) .

3) To run the graphics package type

FRNH GRAF1 = (NWARN,ULIB)LIBRARY/GINOGRAF ;LIBRARY/GINO-F

4) To run the vertical motions package

FRNH SHIP = (NWARN)

5) To run the laterals motions package

FRNH.ROLL = {NWARN).



APPENDIX B

Remember the difference between real and integer numbers

Real numbers regquire a decimal point

Integer

where there
if the user
proceeds to

by the user

numbers no decimal point-

is a limit on a number of conditions, say speeds,
specifies more than the maximum, then the program
ask for the./data again until the number chosen

is equal to or less than the maximum.

With &11 the program input, wait until the = sign appears

after the phrase before inputtind the number or wvariable.

After typing the number press the return key.
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APPENDIX C

The following files are generated by the various programs.

If the generic file name is XXXXXX

REGEN
No. Filename Program
11 XXXXXXLD ROLL (Lateral)
12 XXUXXXVD SHIP (Vertical)
21 XXXXXXTT ROLL (Lateral)
22 XXXXXXVT SHIP (Vertical}
31 XXXXXXGL ROLL {Lateral)
32 XXEXAXXGV SHIP {(Vertical)
33 regular response results ROLL (Lateral)
34 . regular response results SHIP {(Vertical)
37 statistical responses :

from TOTAL TOTAL
38 XXXZXXTO TOTAL
7 Dummy channel GRAF

Channels. 33,34,37 are used to write the data to which ‘has been

_ generated by,ﬁ@e_ﬁég;qggqmodqxgél Thesé datghfiles afe_oqtéﬁt
to the line printer. Thus the user requires no knowledge of
how to print files. These three files are dummy files and
are only generated at runtime. They are removed from the

users catalogue at the end of the job.



APPENDIX D

Module Teotal

This program can take the data positions:asiéﬁgcifiéé
when building the data file or have new values input.

There is a minimum of data regquired,

1) Generic file name (6 characters) as used before.

2) Change the positions? (integer)

If this is zero it uses the values input from “GEﬁERATE
If you want to change these values, then put the value
of new position: you require {(e.g. 7) up to a maximum

of 1l0.

The computer then asks for the X,¥,2 values as defined

in the input to GENERATE.

Typical output is shown in figure 8.



" Appendix E-
" 'GRAF

The graphics module requires only four input values.

1) The generic filename (6 characters).
2) Whether to plot with. speed or wave heading as. a constant.
3} The output device type, either the Tektronix type
‘graphiCS‘terminai or the HP7470A plotter.
4] Tf the output device is the HP7470A, then the terminal
will print a message concerning channel 7. when the

word FUNCTION ? appears, press the return key.

The output from this program is in pairs of responses,

e.g. Pitch and Heave, Sway and Roll, with. Yaw alone.

When one pair, or the Yaw is: finished, the terminal
will display a message to press any key when the plotter

ha% had a new piece of paper inserted. A typical output



SSsU 11
ISSN 0140 3818

-

AN

UNIVERSITY
OF

SOUTHAMPTON

DEPARTMENT OF SHIP SCIENCE

FACULTY OF ENGINEERING

AND APPLIED SCIENCE

\

/

-~

ONLINE SEAKEEPING CALCULATIQNS

BY P.A. WILSON
JUNE 1983

Ship Science Report No 11

_J

~




ONLINE SEAKEEPING CALCULATIONS

BY P.A. WILSON

JUNE 1983

SHIP SCIENCE REPORT w ﬁ!
|



CONTENTS

1. Introduction

2. Program Modules
A Generate

B Vertical Paane Motions
C Lateral Plane Motions
D Graphical Output

E Total Motions

3. Running the Programs
4. References

5. List of figures
Appendices

A Running programs iqdividuaily
B Data requirements

C Files.used and generated

D Module Total

E Module Graf



;-I_O(N-‘gr\)_(}) .o
!

IEE T
=

45( : C\Qﬁm\fa

C  hodeeh P\oe MG,

! Oc r‘c\.pQ\\uS. SN, \@\Y

& - ta\f'a& Po\ous

—@
-S Qv\r\.(\\)\,c\ Se?\.g_ (Pt\") b, (TS
-~
g L\L;\“ ‘Dkr Q e
TR
8 O I 2.

D oXe \-Lavmwi\‘?%‘ ._.__

X

A Roang pozens v disdndhe
R

¢

@\ Y RRRCVYS W Y.L »—ci\i PR

) ‘\\-\,o A S\

'E, MB\,\A\N}\ Q\mg;\

W




SEAKEEPING PROGRAMS

l. INTRODUCTION

ﬁith the 1ntroduction'of an interactive service on a mainframe
University computer it became quickly apparent that tﬁe_
department's ability to perform seakeeping calculations quickly
and succinctly was lacking. To rectifé this deficiency the

two suites of prograﬁs {refs 1,2) have been implemented on the

Honeywell 6080,

Both of these programs require extensive input data where
mistakes efe easlly made, To overcome this problem a pre-~processing
program has been writeen which asks for all the data by questions
on the visual diaplay.unit (V.b.U.). This program also generates
the data files for the lateral and the vertical motion program
modules.

: < :
Also with the department acquirement of graphics terminals and
Hewlett Packard plotters that are able to plot on-line from
. the Honeywell 6080, there ¥asaan obvious need for a graphics
program, This program is capable of being run by the pre-

processing program or alone.,

A further module has been written that allows the total motion
and relative total motion to the waye system at any point in
or cutside the ship. Thés module is also capable of being run

by the pre-processing program or alone.



In al) these program modules the user does not-have to know
anything about the HOneywell opsrating system. All data files
are automatically generated as is the printing of the output
files. It is hoped that the programs have been written in

a way that makes the user at ease with the system and not

battling to udderstand the computer,

2, PROGRAM MODULES
There are five program modules in the seakeeping sulte.

A) Generate.

This is the main contrel program that generates data files
from the input data that the user types at the V.D.U. It
also allows modification of most of this input data ane the

data files have been created.

The other main role of this program is to control the data flow

beéween the other four program mddules.

Most questions concerning the input of data concern a choice.
The questions are anawered by typing a ngmber. Since allhthé
programs are written in FORTRAN, a distinction between number
types is required. For example i€ the ship displacement is

required a value of 10000 tonnes may be required, This value
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must be input with a decimal place i.e. as 100000CnattlDO00O0,
: wYeger

Where the answers to questinns are required, a numbér is

required, for example a one, then that value is typed as 1

not as 1.0,

The number with a decimal is called a real numbey, the number
without a decimal is called an inéeger. It is important

to acknowledge this difference since it can have drastic
effects especiatly when a real number is to be input when’

an integer is actually input. At the end of the report a

list of the input data 1is given which types every input

variable,

B} Vertical Plane Motlons (Heave and Pitch).

4

This program is run automatically by module cé). It takes

as input a data file generated by (A) and calculatesadll

the two dimensicnal hydrodynamic properties that are required
to solve the frequency equatioﬁs of motion. It also performs
simgle spectral calculations on the two rigid body moﬁionsA

either allowing long crested seas or short crested seas.

If the user has specified weiéht as input, the module also
calculates.the‘vertical bending moments and shear forces,

at the user chosen points.



(Caes

I

of

One final capability of the program is the calcula.tic;n(performance

- of a design in head seas by a probabilistic approach to the

relative motion, wetness and acceleration., This enables the
designer the capability of determining a limiting speed

envelope for a given sea state.

C) Lateral Plane Motions (Roll, Sway and Yaw)

Al

This program is run automatically by module (é) taking;as

input a data file also generated by module é}.. It cﬁlculates
the two dimensional properties of the ship sections for use

iﬂ the frequency analysis of the ships response to wave.

With the user specified spectral composition, it is possible
to determine preliminary statistical ship responses either

in long or short crested seaa.

D) Graphical Output

s be

This program module allows the response curves ef=the plotted
on the Hewlett Packard 7470A A4 plotter. The resulté are
always plotted as non—diﬁensional values. The heave,.and
sway are non-dimensionalised with respect to wave amplipude.
The angular motions, pitch, roll and yaw with reapegt'to
wave slope. The wave.slope is the wave amplitude divided

by wave length, either in degrees or radians,

There is a choice as to which variable is used as the constant
factor, either heading or ship speed. The reshlting curves

are presented two graphs per side of A4, Thus heave and pitch



appear on one sheet, roll, sway on another, with the gaw

graph on one sheet of A4,

The actual spectra that”have been used in the program are

also plotted on the HP74704 plotter.

E) Total Motions

This program module is of use in the calculation of.the
coupled motion, veloctty and acceleration at any pgint

" within the ship. The module allows the vertical and lateral
Plane responses to be adﬁed in the comrect vector sense.
Absolute vertical and lateral responses are calculated as
well as the relative motion in the vertical plane with

respect to the wave system.

All the responses are dealt with on a statistical basis
allowing long crested as well as short crest seaways to

be considered.

It i3 normal only to calculate the reséonses of a ship from

following seas to head seas and not bother with the symhetrical
responges past head seas and back to following seas. The nged

for the respongses in th:%%hglf.of theppdlar diagram is important when
‘coupling the responses, particularly when the point is off the

centre line, In this case the module calculates an equivalent

point off the cefitreline on the other side of the centrelina,



3. RUNNING THE PROGRAMS‘

A floﬁ chart of the basis data highways between the different —
: : : éeneesfc

modules is given in figure 1. It will be noticed that the megem

program controls the whole sulte of programs. It issequally

possible to run any one of these program mo@ules_aa a 'stand

alone programp. All the programs are in uncompiled form

on the Honeywell 6080 under user identity SIIOOL, Each

program isvin unoompiled FORTRAN, seaeach run of the module

has the overhead in timé of the compilation of the source

code. This has not proved to be a handicap, even at the

most severely congested times.
Details of the running of the program is found in Appendii A,

Of the five modules of érogram two may be_cposen to be ruﬁ
at subsequent times to the generation of the parficular
data files, The graphics package may be one)hecause of the
length oé%time required for plotting each A4 graph is of

the order of 5-10 minutea)depending_upon the mﬁchine'e state
of readiness. This is sametimes inconﬁenigpt because the
plotter pen may be left in the down position, leading to an
ink blob on the graph. Thus it is often more convénient

to choose to graphy plot on the HP7470 at a later time.

The other mbdule that may be utilised at a late; date 1s.the
TOTAL motions package. This is because there is a limit of only
10 positions aleong the length that the motions can be calculated

\
at., Thus for instance if twenty positions motions are required
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then two separate runs are required. The fisst ten positions
would be run durin;:; the initial run of BREGEN, followed by a

later run with the second set of ten values.

Typical run times are dependent upon the parﬂmlar combination
of headings, speeds and spectra chosen. There is in bOtg"-"\ ‘:_“v‘ on
modules f/, a.n?’/ ¢ a constant calculation time for setewtatror”

of the two dimensional hyéfodynamic properties. The 'tirﬁes

for the lateral motions calculation are much ldnger bc;.cause

of the need to éalculate a significant roll angle amplitude

to cﬁlculate the dampimj (see ref. 1). A gquicker method of

calculation the optimum value has now been programmed.

The calculatdon time for the mode TOTAL is short, of the
order of one minute for one speed, N\N\L headings and

one spped.

Input to the programs are summarised in the appendices.
Typical output from the programs dre also listed together

with a typical graph plot.
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APPENDIX A

R ot PR, e pll )l b ;\;Mg e

1) Running the gmneral program BEGEM, type

GENERMTE"

QENBPTE oy ppern sortowed-by-retarm
Y2 —-‘nfﬁ ‘

2) To run the total motionsppackage alone type

FRNH TOTAL = (NWARN] followed-by—-return.

3} To run the graphics package type

j, FRNH GRAF/ = (NWARN,ULIB)LIBRARY/GENOGRAF ; LEBRARY/GINO-F

4) To run the vertical motions package

FRNH SHIP = (NWARN)

'5) To run the laterals motions package

H mxy( ROLL = (NWARN).
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APPENDIX B

Remember the difference between real and integer numbers

.

- Real numbers rgquire a decimal.potnt

Integerlﬁumbers Eg_deciﬁ@l point
oo s

' Where there is a limit-on a numbér of conditions, shy'SPeeds,
- &f the user specifies more than the maximum, then the program’
proceeds to ask for theddata again until the number chosen

" by the user is equal to or less‘thah the maximum. '

With shl the program input, wait until the = sign appears

héter the phrasé before inputting the number or variable.

e ria® el pam

reVare Ry
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INPUT NO. \ DESCRIPTION

VARIABLE VERTICAL LATERAL COMMENTS
TYPE
2 \J Control variable allowing re-~use of ship already .
defined on file Integer Yes Yes New ship or
old ’
(1f old got to
input no 125)
1l Title used to identify ship files, called generic Alpha
flle name (6 characters) Numeric Yes - Yes
Y 4 aﬁnwm~ That is printed on ocﬁwmnmmo characters vzfeomv Alpha .
B A T Numeric Yes Yes
4 Date, This is output at top of each cutput Mu hu Alpha
12 characters Numeric Yes. Yes
5 Units,. Either metric ﬁ:pﬂm Ano=wmm.smﬂﬂm mmou Integer Yes: Yes
or Imperial (tons, feet (Secs)
6 cpmwwmomsnsn (Tonnes, Tons) Real Yes Yes
7 .bmbanr mmﬂmmm\ nmnmnwhbm length Real Yes Yes
B% ‘Calcudation Type Vertical only (0O) Integer Yes Yes
Laterabndgl$2)2)Both (1)
9 VCG about waterline {(m) - Yes

Real

No




INPUT NO..

DESCRIPTION

VARIABLE

TYPE

VERTICAL

LATERAL

COMMENTS

Roll radius of gyration ¢ beam

Real

No

Yes

see input 12

Yaw radius of gyration + LWL

Raal

No

Yes

If unknown use
0.25

12

Roll natural frequency Rﬁgy\mw

Real

No

Yes

either 10 or 12
is specified

the other is aero.
Afldo the added
moments ofi inertiz
is lumped with
ship iné&rtia

13

Metacentric height @\ o ?ﬁv

Real

No

Yes

If not calculated

< =/ prog. calculates

from section data.
Not corrected

for internal
surfaces.

Longitudinal radius of gyration % LWL

Real

Yes

No

lateral only

Do To got o
nput 23

15

pPisplay output results in dimensional or
non-dimensional form .

Integer

Yes




INPUT NO. DESCRIPTION VARIABLE VERTICAL . LATERAL COMMENTS
TYPE :
16 Calculation ewwmv Heave and Pitch only,using Integer Yes No
summary conditions of mass distribution, or from
input mass distribution or heave, pitch,bedding
moment and shear force from mass distftibution.
17 Number of stations (only if vertical motions Integer Yes No Cnly if input
being calculated) : 8 is ©
o Sonadd Co
18 BEAM~ for each of the sections the Real Yes N o Only if input
beam damft, sectional area coeff- 8§ is O
icient are required at equal N o
19 D ' intervals from the F.P. Real Yes
{nunber 1) to the aft perp-
endicular (number 21) '
20 Sectional area coefficient Real Yes NQ
21 sectional, mass only if the bebddding moments Real Yes quv Only if input
and shear force are required 16 is not O
22 Long term statistics package and Integer Yes No
control of ocutput when spectra are used.
23 Number of Stations 21 gqually spaced stations
Wﬂ l is 0.. 21 is aft . Integer Yes Yes

19 i3 no bulb, no cruiser ‘gtern
20 bulb or cruiser stern
21 bulb and cruiser stern P%




H_zwcq.. NO. DESCRIPTION VARIABLE VERTICAL LATERAL COMMENTS
. _ TYPE
24 EDDY making characteristics of each station INTEGER NO YES
O if section not liable to produce eddies as
ship rolls
\ﬂ. O 1 for V or U usually £oP forward
2 for triangular shapes aft on cruiser seerns
3 for very full sections
25 horizontal H® of n\/\  REAL YES YES only required for
vertical M@
o n\/ﬂ input 8 is 1.
26 waterline (m)) above bageline REAL YES YES
mon. each section at 8 points, up to
load waterline
27 ICG from midships (ol XV REAL - YES YES only if input
21 1s4 ©
28 wave force calculation type for lateral INTEGER NO YES ‘1f total is
motions either a long wave approximation selected calc-
or the total solution ’ ulation time is
doubled
29 Printout of the two dimensional hydrodynamic INTEGER YES YES
properties (0% or not (-1) , )
30 Number of ship speeds (maximum 10) INTEGER YES YES




HZH.GW, NO. DESCRIPTION VARIABLE VERTICAL LATERAL COMMENTS
TYPE
‘u.._. Speed in knots (for each of input 30) real Yes Yes
start at lwwest, work in ascending order
to highest
32 Initial wave angle in degrees real Yes Yes
33 Final wave angle in degrees Real Yes Yes
34 Increment that is used to get from input 32 Real Yes Yes If 32 = 33 then
to input 33 (N.B. a total of 25 wave angles only this is ignored
are allowed). ,
35 Number of wave frequencies (max of 51) Integer, Yes Yes
36 Initial wave frequency (BZJ Nbﬂ\ mm.m‘w Real . Yes Yes work from lowest
- : wave frequency to
37 Final wave frequency (Ba¥ @&/ mm.ﬁ\u Real . Yes . Yes highest wave freg-
: : , _ . _uency
38 Conttol mechanisms ( lateral motions only) Integer No Yes
’ type =
O HNo water tanks of) fins
1 Fins only, 2 tanks only
39 Sectral Type, 1, Pierson-Mos Woi..r\N . Integer Yes Yes

2, ITTC Anw.\ Parameter, 3 JONSWAP (ISSC Approx)
’ WO




VARIABLE

station)

INPUT NO. DESCRIPTION VERTICAL LATERAL COMMENTS
TYPE
40 Number of spectra (Measmum of 10) Integer Yes Yes
41 Sighhficant wave height (m or £t) Real Yes Yes MWNNVN%MWWWMWm
for each specified spectra . nly
42 Mean wave period h o Real Yes Yes If Hb@ﬁﬂ@.ﬁm
2 or 3 only
—
. a
43 Wave spreading of the spectra Integer Yes Yes BroTo AP Ud 4
* Cosine Spreading Power (even) ,_.(n,\z_c‘,\z,rL o?fU
44 Numbwe of bilge keel parts Integer No Yes A0 o
. . <
45 First station spanned by bilge keep I Integer No Yes
46 Number of stations spanned by bllge keel I Integer No Yes
rA
47 Offset of each bilge keel point at each station T . Real No Yes See mhm..\\mdn
\‘)
48 Waterline 6f each bilge keel point at each station ! Real No Yes for clarification
49 bilge keel breadth at this station T Real No Yes aboutd 7,48 must
50 bilge keel length at this station \uM Real No Yes be included in the
values 25,26 at
that station.
| 4
51 X co-ordinate of skeg point meeting hull (in Real No Yes see fig. \ for

clarification if
no skeg put zeros




Servo acceleration coefficient n&mm\ﬁmmmvmvg

INPUT NO. DESCRIPTION VARIABLE VERTICAL LATERAL COMMENTS
TYPE
52 Skeg breadth (m, or ft) Real No Yes see fig. \ for
clarification,if \X
no skeg put aeros
a3 Skeg length (m, or £t} Real No Yes
54 Number of fin pairs Integer No Yes if input 38 is not
1 go to input
55 Normal £in angle used for bilge fin inter- Real No Yes
. ference .
56 Real No Yes
For each of the fins the following control
coefficients
57 Rollaamplitude gain n&ma\ﬂmov Real No Yes
58 Roll velocity gain ﬁmmo\mmamu Real No Yes ﬂw.
59 Roll acceleration gain (deg/degs)) Real No Yes
60 Demand amplitude gain Aamm\ﬂmov Real ‘No Yes
61 Demand velocity gain Aamo\amm%v Real No Yes
62 Demand acceleration gain Ammm\mmmm ) Real No Yes
63 Servo angle coefficient (deg/deq) Real No Yes
64 Servo velocity coefficient (deg/degs Real No Yes
Real No Yes




Real

~ INPUT NO. DESCRIPTION VRRIABLE VERTICAL LATERAL COMMENTS
' TYPE

66 X co—-ordinate of foil number I (stations) Real No Yes hN

&7 Y co-ordinate of foild number I {m or ft) Radl No Yes anmwmﬁ curve slope
) is unknown a value
68 Z co-ordinate of foild number I {m or ft) Rezal No Yes . 1s calculated

e muﬁmwymyef

69 Span of foil I {(m or ft) Real No Yes

70 Root chord of mOHH,H (m or £t) Real No Yes

7 Tip chord of foil I ( m or £t) Real No Yes

72 Lift curve slope of foil I G..mmlf REAL No Yes figure \Mﬁunm»mm

the arrangement

73 Dihedral angle of foil I (deg) Real No Yes

74 Number of propeller shafts (Max 2) Integer No Yes

75 X coordinate of shaft bracket (stns) Feal No Yes

76 ¥ coordinate of shaft bracket (m or ft) Real No Yes As m»ocﬂm.h if

the shaft brackets

77 Z coordinate of shaft bracket (m or ft) Real: No Yes outboard is input first
78 Span of shaft bracket (m or ft) Real R ‘No Yes

79 ‘Root chord of shaft bracket (m or ft) wﬁﬂ. No Yes

80 Tip chord of shaft bracket (m or ft) Real ‘No Yes

81 Lift curve slope of shaft bracket nﬂmm..“_.u Real No Yes

Dihedral angle of shaft bracket (deg) No Yes



DESCRIPTION

INPUT NO. VARIABLE VERTICAL LATERAL COMMENTS
TYPE

83 X coordinate of rudder stock (stns) Real No Yes if ¥=0 then single
84 Y coordinate of rudder stock (m or ft) Real No Yes rudder
.mm 2. coordinate _om rudder stock (m or f£t) Real No ‘Yes oEumHEHma.... program
m_,m Rudder span {(m or ft) Real No Yes assumes twin rudders
87 Rudder Root chord (m or m.ﬁ Real No Yes |

88 Rudder Tip Chord {m or ft) Real No Yes
89 . Rudder 1fft curve slope trad™ 1) Real No Yes

& =
90 longitudinal length of anti~¥olling tank Real No Yes if TFT is not
‘ {m or ft) . | MM.MMH to 2

91 width of tank connection duct {(m or £t) Real No - Yes input number 98
92 Bottom width of tank vertical deg (m or ft} Real No Yes

93 ._ Average fluid depth in tank vertical leg w_mmw No Yes See figure muMﬂ..-

‘ {(m or ft) for clarffication
.mn Inclination of outside wall of tank vertical Real No Yes

leg (m or ft)

95 mm»&.:.. of tank connecting duct (m oxr ft) Real No Yes

96 X co~ordinate of tank (stns) Real No Yes

97 Tank fluid density ﬁﬂonzmm\au or nouﬁ\mﬁwv Real No Yes

98 Tank valve resistance coeffieilent Real NNo Yes see ref (3) fig. 8




INPUT NO. - DESCRIPTION | VARIABLE VERTICAL LATERAL COMMENTS
..mw First station for bending moment owwnﬁ.mﬂhomgm Integer wmm. No only 1f Hmn.ounm 16
: : ) . is noné zero
100 Last station for bending moment calculations Integer Yes No ,
101 Increment for Hm.uﬂm of input 99100 vy Integer Yes No
C .Cm..ﬂ.ww o0

102 Long term statistics package Integer " Yes No if this is_zero
O gives noc call, 1 allow calculation of motions got & AL S Froalet
due to heave . ' : N 4
pitch alone at up to 21 stations i
.2 calls the long term .u§<hw<rro @u.??ﬂﬂp.b.p

103 Number of stations for motions calcudations Integer Yes No

104 Station numbers for each of (103) stations Integer Yes - No

105 Number of stations for slamming assessment

’ package Inyeqger Yag No only if (102)=2

106 Station numbers for each of (105) stationg Integer Yes No

_ {all these must be in list (04) :

107 Number of probability values m _ L Integer Yes No MAX of 10

108 Probability of slamming I Real ‘Yes No

‘109 Probability of wetness I " Real Yes No

110 Probability of acceleration I " Real Yes No




VARTABLE

"INPUT NO. DESCRIPTION VERTICAL LATERAL COMMENTS
' TYPE
111 Sinkage at spped number I Real Yes No one for each )
112 Trim at speed number I Real Yes No - ship speed
113 Freeboard at station I Real Yes No for each of input (105)
. see equation on
114 Pressure for slamming pressure Real Yas No page hFl
‘calculation at station I appendix B
115 Acceleration level at station I for Real Yes No
agsessment of
L6 Total motion calculations positions maximum of Integer Yes No 1f zero go to
" 10 points input (120)
Hrq X coordinate of position I (stn) Real Yes Yes see figure 5
118 ¥ coordinate of position ¥ (m or f£t) - Real Yes Yes for direction
119 Z coordinate of position I {(m or £t) Real ‘Yes Yes
120 - Time series calculation anmmmw Yes Yes N.B. not ovmumﬁpdm yet
O for ne call 1 to call :
121 Plot the output results (1) or not (O) Integer Yes Yes




- INPUT NO.

.Hnﬁmamﬂ.

UmmanwﬂHOZ VARIABLE VERTICAL LATERAL COMMENTS
. . S TYPE

122 Save the two dimensional mH.oHumHﬂwmm. = u Hm.ﬂmmmw.} Yes . Yes

(1} or not (O% N.B. it is recommended that- C

you save these results as it saves considerable

ﬂth. especially in the HmdeWw mode swmb

e-running ship data- .
- END OF DATA
123 Modify any data Integer . Yes Yes —Hm no; bousonw
| datel -PQe keam
NOw S Yeult
o DATA:

In all the guestions that follow, the program 'will )

automatically print ocut the present values of ~ .

the variables, and then pose the question as to

whether you wish to change these values.

If the variable is to be changed then the new

values follow those when previously input. :

' : ‘ . . * |

124 Change date Integer Yes - Yes 0\(/“&
125 Change title Hnﬂ.mmm,,ﬂ, Yes ‘Yes 28 »w YE I~
‘126 Change speeds - Integer Yes Yes
127 Change wave 3mwmw=mm Integer Yes Yes
128 Change wave frequencies Integer Yes Yes
129 Change displacement Integer Yes Yes
131 nﬁwuam waterlines and offsets by section’ Hsnmamw Yes - Yes
132 Change spectrum type _Integer Yes Yes
B Change number of spectra Yes Yes



INPUT NO. DESCRIPTION VARIABLE VERTICAL LATERAL COMMENTS
- TYPB .
134 Change spectral definition Integer . Yes Yes
135 " Change spectral spreading function Integer Yes Yes
136 Change HCG,Roll natural frequency, Integer Yes Yes
’ yaw natural freguency, roll radius -
of gyration and minimum GM
137 Change the vﬂhndonm option of the two Integer Yes Yes
dimensional properties )
138 Change the number of positions hitere Integer Yes Yes
total motions are calculated : .
139 Graphical ocutput Integer ‘Yes - Yes
140 Cilculation type, vertical; Integer Yes Yes
vertical and lateral; lateral .
141 If new two dimensional properties are Integer Yes Yes
being calculated; save the output files
- or not
.th, Time series simulation Integer - "Yes - - Yes ’ Not implemen

yet .

ted



APPENDIX C

The following files are generated by the various programs.

If the generic file name is XK

No. Filename Program 7
11 XXXXXXLD ROLL ' (Lateral)
12 XXXAXXVD SHIP {Vertical)
21 XXNKKXLT . ROLL {Lateral)
22 XXXXEXVT SHIP _ (Vertical)
31 XXXXXXGL ROLL (Lateral)
32 | XXXAXXXGV SHIP " {Vertical)
33 regular response results ROLL {Lateral)
34 regular response results SHfP (Vertical)
37 statistical responses

from TOTAL TOTAL
38 XXHXXXTO TOTAL
7 . Dummy channel GRAF

Channels 33,&{.37 are used to write the data to which )g e\.‘ﬂ M‘\
generated by (grious modules. These data files are output

to the line printer. Thus the ﬁser requires no knowledge of

how to print filles, Thege three files are dmmmy files and

are only generai‘.ed at runtime. They are removed from the

users catalogue at the end of the job.



APPENDIX D

Module Total

S
This program can take the data positiorx as spacified x

when buildiné the data file or have new values input.

There is a minimum of data required,

1) Generic file name (6 characters) as used before.

2} Change the positions? (integer)

If this is zero it uses the values input from REGEN. &ENEQM
If you want to change these vahués, then put the value

of new positions you require (e.g. 7) up to a maximum

of 10,

The computer then asks for the X,Y¥,Z values as defined

-
in the input to RECEN- AENTLRATE

Typical output is shown in figure /[.
; :!!r -



Appendix E

GRAF

The graphics module requires only four input values.

1) The generic filename (6 chétaéters).

2} Whether to plot with speed or wave heading as a constant,

3) The output device type, either the Tektronix type
graphics terminal.or the HP7470A plotter.

4) If the output device is the ﬁP?d?OA, then the terminal
will print a mesaage concérﬂing channel 7, When the

worl FUBCTION ? appears, press the return key.
T Ve
—oadiet

The outpat from this program is in pairs of responses,

e.g. Pitch and Heave, Sway and Roll, with Yaw alone.

When one pair, or the Yaw is finished, the terminal
will display a message to press any key when the plotter

¥1°¢5 -hef had a new piece of paper 1nserted A typlcal output

is given in figures:a-rS“Eﬁa"z'.
4 ® W



