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268.

EXPERIMENT A'17

Date
Time

Duration
Position
Water depth
Forward draught
Aft draught
Wind dírection
VtÍnd velocíty
Vfave height
PSTREF

Rudder Iímit

Regulator structure

1974-10-r4
19.06
27 mln
N o9o 07 | E 53o 261

deep
20.2 m

20.2 m

SW (I¡ see Appendix A)

1 Beaufort (1-1.5 m/s,
1 m (roIlings)
2ogo

Not active

NC=1
RL = 0.98

K=8
IRR=l

light aÍr)

NA=3
IREG = 10

Final values

NB=1
IRDIF = 0

aI
a2

a3

b1

15.448J

25.5571

-s.s28l
0.84s 

I

-3.27L)

4.372

-6.843
2.867

-0.059
9.035

L2.163

-5.735
0 .079

-8.878

3.L29

-0.017
-0.767

0.015

-0.109

a +aI 2

p=

+a = 0. l8I
3

97



269.

Statislics (mean value and standard deviat,ion)

DELTA

PSÏ.PSIREF
AN

U

VI = 0.835

= 0.688V
2

L.2L * 1.98 deg

-0.0I7 t 0.544 deg

85.65 * 0.58 rpm

L5.29 x 0.25 knots



..¡rdÉ ú

270.

.lI

Ë

H
t-

å
t

Ê

¡

I

¡

a

I
æ

ttt
I(¡
Jg
t

È
u)
I

ae
lrt
}ll
A
lrv
-Èfì
1>
G
ÀölÐ
-.
þtt
"JL

-'tï-taaa



27r.

\

!âl

&
rt
$d&.
ait-

t

a

a

Ig

(t
Ë

IÞJg
I

tb
It
I

oc
Ë
âov
rF
Èt\ç
fB

,a

I

atIo

-rr'ro



27 2.

\I

ãi

¡E
-
HÉ
l-

i
Ð.:t

I

t'g

G
lDJtI
È
l,
I

C)d
H
â
1,v
r¡a
È
ÍbrF
Ë

a

o

I

a,ar
3

a

"*..,q



{ôr

273.

\f

I

¡^
!t

ì.4

a
g
È-

I
¡8

U'
ù
H

tI
rF
¡o

.
3
I

C)g
l¡l
f\¡
ñ
ulv
,IF

ù
T\
ilrte
þ
Ë¡J
fL

a

l¡F

¡.$ tË# "S'.gst'



274.

\

ã!arú
uÕ
-ù-

t

E

Ë
!

t
t
âav
!F

Ê
ID
{3

riiF!(f



275.

*..:*.--.*J-.._,1. - -.:_:;-..-. -f

\I

â
-,.

-a

âÞ
B
tr
ãt

o(F
tp
À
TLY
ID

È
ta
lr
lÐ

c 'tg'ftË's



276.

\

c,a
s
J

Èl

I

7

ûl¡.
cD
Ê,
ta

(Ft
I

iF

ð
âo
V
IF

fL
ÍLrF
€
Þ
Êt
#t-

Àa:t 9e'8s¿'B

TE



277 .

\

g
HÉ
l-

¡
(D
¡t

?

nÞ
E

sI
iÞ

a
â
Bv(Þ
Èh
F
G
lD
C}

d g'

!i*-ç
¡

Ë3'9¿'



.j&ìHr

278.

.\r

g
Hr¡t-

¡

¡

t

a

I(g

U'
ù
H

II

rp
ao

rF
ao
I

CTt{
s
A0
.Fv
tD
Àh
F¡Ë¡Ú.

l-
Ë¡

d
a atûcT

g8'ø-g8l'



279.

\

I

r¡a
J

s
EI
t-

IB-Ìt

r+EC -' ;

I

I

It
Ë

b
0t
a
À

ã
ÀI

o
F
ûr

t
IT
¡i
;rp
f)
(F
Y
(Þ

Ètra
l-
iÐ
c

l*,'*

)

aI a a



I
r{ d

I

a

R
I?

P
¡I

 -
Û

T
 {O

 
'E

E
E

T
f,R

fiN
 R

ñN
ffi

T
E

n3

Q
< b1 c
7

a
3

I
'a

a t

{G t¡
¡ I

I

I I

a
I

t

flr
f f

ñt



281.

EXPERTMENT A18

Date
Time

Duration
Position
Water depth
Forward draught
Aft draught
lVind directi.on
Wind velocity
Wave heÍght
PSÏREF

Rudder limit

Regulator structure

]-97 4-10-14
22.04
27 min
N o8o 18 ' E 53o L2t
deep
20.2 m

20.2 m

SIV (1¡ see Appendix A)
2 Beaufort (2-3.5 m/s, light breeze)
2-3m(rollings)
207.5o (Sailmaster)
Not actíve

NA=3
ïREc = 15

NB=l
ïRDIF = Q

NC=1
RL = 0.98

(=5
IRR=1

2.096

0

-0

a1

az

a3

b1

FÍnal values

-L6.32
26.390

-L0.022
1.034

-1.19s

P-

al * 
^2 

*.3 = 0.033

2.566

-3.199
L.077

-0 .021

4.247

5.634

-2.67L
0.027

-6.009
0.001

0.063 55.943

006

880
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Statistics (mean value and standard deviation)

DELTA

PST-PSTREF

AN

U

-1.06 i 1.87 deg

-0.059 t 0.167 deg

86.13 x 0.28 rpm

l-6.20 * 0.11 knots

VI = 0.493

= 0.381V
2
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EXPERTMENT A19

Date
Time

Duration
Posi-ti-on
Water depth
Forward draught
Aft draught
!Íind direction
fVínd velocity
lfave height
PSTREF

Rudder limlt

Regulator structure

L97 4-L0-L4
23.00
30 min
N o8o o4'.8 53o o6t
deep
20.2 m

20,2 m

ShI (1; see Appendix A)

2 Beaufort (2-3.5 m/s ,
2-3m(rollíngs)
207 .6o (sailmaster)
Not actÍve

NC=1
RL = 0.98

K=5
IRR=2

light breeze)

BR = 0.2
NA=3
IFEG = 15

FÍnal values

NB=1
IRDIF = Q

al
a2

a3

b

-17.159
28.05r

-10.999
1.036

-0.560

p=

ul*"2*"3=-0.107

f a.ne
[ -u. oro

L.rn,
| -o.oro

[rr.ruu

7.545

-2.74L
0.024

-34.852

1.855

-0.004
s.513

0.001

-0.086 413.370
1
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Statistics (mean value and standard deviation)

DELTA

PSI.PSIREF
AN

U

V1 = 0.415

= 0.410V
2

-0 .23 t 1.86 deg
0.054 * 0.247 deg

85.78 t 0.25 rpm

l-6.17 t 0.06 knots
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EXPERIMENT A2O

Date
TÍme

DuratÍon
Position
Water depth
Forward draught
Aft draught
Wind di'rection
!üÍnd velocity
lVave height
PSTREF

Rudder limit

Regulator structure

0 - 15 min: Kockums I

kp = 1.0

15 32 min: AUÎPI
NA=3
IREG = 15

Final values (AUTPI)

L4.L7

20.518

-7.202
0.837

-11.302

1974-r0-15
01.13
32 mÍn
N ozo 30 ' E 53o oo'
deep
20.2 m

20.2 m

SW (1; see Appendix A)

2 Beaufort (2-3.5 mrls, light breeze)
2-3m
208.10 , 208.20 (sailmaster)
Not active (0-15 mín)
tloo (15-32 min)

PID-regulator
kD = L23 " kl = L/L23 s -1

309.

T =15ss

ar
a2

a3

b1

NB=1
IRDIF = 0

NC=1
RL = 0.98

K=5
IRR=1

11 * .2 * 
"3 = - 0.855

P unknown



310.

Statisti'cs (mean value and standard deviation)

0-1'5 lrrÍ'ñ (ero¡ 15-32 mln (AUTPI)

DELTA

PST-PSIREF

AI\f

U

VI
V

2

0.32 * 0.63 deg
0.033 * 0.140 deg
85.87 t 0.20 rpm

L6.46 * 0.20 knots

-0.01 * 2.6I deg
0 .509 t 0.771 deg
85.87 * 0.46 rpm

16.40 t 0. lI knots

0 .071

0.060

1.535

1.53s



] ',, ,x

t
G

' a E

F
LO

Î )
ç 

m
O

P
t 

( 
I 
) 

IE
R

O
 -

?C
 2

9 
'B

E
LC

O
C

 0
Ë

6

a

C
ç) - I

I
I

I
a

IF r\
t I

(, H H

H
E

a
t

a

$

ø
.

ø
,

LL
ú.

r
H



È !
,:_

¿
l

a

P
LO

Ï 
)F

 n
2æ

! 
(e

l Z
E

R
O

 -
 t 

G
 t 
6 

'D
E

LC
O

fl 
oE

C

a a tÍ} I

,
I

I
a

g¡ I

(, ts N
)

H
E

a
a

i,

/

6.
¡

1
ll



313.

,eñ

:E
trl
Ë,
F.a
l-

a

a

a

a

a

Ð

g'
td
Ë¡

g,
G
Þ¿
¡d
ct
I

3
3

a

G'
ffi
e,t{
A
çtv
rÞ

s
t\t
G
l-
C)Jt

!

'g¡ -

\:.-'.

's-ø

r^.r



314.

t
r^l
:EÉÞ

gD
lål
c¡

{G
ÞJ
EÚ
CI
I

3
s

C't
H
å!rv
ir

&
ôa
ß
Þ
C)JL

'g[-'E-

iriql



1 { J

ì
LN tÐ

t
cÐ

P
LO

I 
ñ?

tP
l (

ül
 Z

Ë
R

O
 'C

rt
 C

.l 
'P

P
 D

E
C

/-
S

tît 6 a € I

U
J H (J
t

t

I

g.
Itg

,,



316.

H

E
l¡.!
-
È-

a

a

a

ô(9

a
G
a2

æ
I

O6

3
âov
tt

&
a\lE
Þ
C'
åC

a

a

a.E€}a

'qrw



6. b.þ15.5
a

5.

¡-l

tF
CI-l
Ð
]\lI
:.\l
v

-(F
ra
rÛ

t
C

fi
ä
-fgt

o
a

a

a

a

{

ñ
g

. 
L'EE

a



i t p

P
Lo

T
 R

zæ
t 
(g

l O
 t 

'V
t 

tn
F

T
S

tf) f- t ts l.î
t

(\
¡ a e

(, H æ

ltH
[ {

H
t

-



t3ç""t',:

e¡. ?5 5 et.25 a

F6' -{
Ðh¡
t:
AB
a,

o
-

I
€tl¡

tt
I{a,

t9a

a

a

a

{
3ff't
-

¡-a

l¡ElÊ,

-' 6Tg

o



320.

:E
tr¡E

o

€¡t

ttt
à
lrl
fÐ

t
û

-ao
it-

ao
I

C'
¡Ë
lü
]{
A

3v
ID
Èê
a\lC
Þ
C)J
ô

'ag

[ "g-90"0-sfl'



32r.

a

-r

Èt

-
trlt
l-

¡
6

a($

rt
¡d
C¡

l¡
l¡lg
I

u,
ê

a
ù
a

AD
et
&f

È
Ð
f\l
A
I
ID

Í)
Fv
.D

û
ßta
f-
C)*t
û.

t

q.¡4t¡l

t'gøe'69¿:B T¿



F
T

Û
T

 â
E

æ
2 

.?
T

 þ
G

 
-R

€G
I'I

ñT
O

R
 P

Ê
R

A
ilg

T
gR

S

¡

I

ts
¡

.¡
t I

c_
 Q

¿

æ
-{

r
br

a

G
¡ a B a\ I

Q
s

C
î al

(, t\) N
)

1l
ìË

 tl
l,

a
a

¡
a

ø
.

I



323.

EXPERTMENT 421

Date
Time
Duratíon
Positiôn
lrlater depth
Forward draught
Aft draught
üfind dÍrection
Wind velocity
Wave height
PSTREF

Rudder limit

197 4-10-15
08.54
40 mín
N o5o 33' E 52o 14'
deep
20.2 m

20.2 m

SW (1¡ see Appendix A)

2 Beaufort (2-3.5 m/s, light breeze)
1 - 2 m (1Í9ht sea from SW)

20go

Not active

The aft doppler log was ad.justed during the experÍment' whÍch
affected the V2-measurement.

Requlator structure

NA=3
IREG = 15

Final values

-10.640
]-5.967

-5.930
0.679

]"6.434

NB=1
TRDTF - O

NC=1
RL = 0.98

K=5
IRR=1

4.LL6

0.112

0.094

ar
a2

t3
br

3.853

-6.r7L
2.595

0.021

5.922

.999

.314

.L32

.322

11

-6
-0
-6

0.018

-0.029 92.L24

p=

aL+a2*.3=-0.603



324.

Statistícs (mean value and standard deviation)

DELTA

PSÏ-PSIREF
AN

U

vl = 0'145

v2 = o'141

-0.22 x 0.91 deg

-0.I22 t 0.207 deg
85.81 * 0.27 rpm

16.04 t 0.L2 knots
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336.

EXPERTMENT A22

Date
Time

DuratÍon
Position
Water depth
Forward draught
Aft draught
Wind direction
Wínd velocity
ülave height
PSIREF

Rudd.er limit

l9 74-10-15
09.45
36 min
N o5o 2Lt E s2o o'7 |

deep

20.2 m

20.2 m

SW (f¡ see Appendíx A)

2 Beaufort (2-3.5 m/s,
1 2m
20go

Not active

NC=l
RL = 0.97

t(=5
IRR=1

light breeze)

The aft doppler log was adjusted durÍng the experÍment, whÍch
affected the V2-measurement.

Regulator structure

NA=3
IREG = 15

Final values

NB=l
IRÐIF = 0

ar
az

a3

b1

-L2.
19.

-7.

708l

64?l

066 I

670 I

æ6J

5.915

-8.7L2
3.64L

0.03s

8.260

17.106

-9.595
-0.161

-8.057

p= 6.

0.

1.

0.

3.

928

150 0.020

5L7 0.093 L40.644

aL+ a2 *.3 = -Q.L27
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St.atÍstics (mean value and standard devÍatíon)

DELTA

PSI-PSÏREF
AN

U

V

-0.17 r 0.85 deg

-0.091 x 0.2L7 deg
85.86 ! 0.27 rpm

L6.29 x 0.17 knots

1

2V

= 0.131

= 0.128
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349.

EXPERTMENT A23

Date
Time

Duratíon
Position
Water depth
Forward draught
Aft draught
!{ind direction
Vtind velocify
Wave height
PSIREF

Rudder limit

Requlator structure

19 74-10-15
10.54
17 min
N o5o ozt E 5lo 58 '
deep
20.2 m

20.2 m

S!{ (1¡ see Appendix A)

2 Bea,ufort (2-3,5 m/s ,
1 2m
20go

Not actÍve

NC=1
RL = 0.99

K=5
TRR=I

light breeze)

43.533

NA=3
IREG = 15

NB=l
IRDTF = Q

tI
a2

a3

b1

Final values

-13.563
20.540

-7.076
0.662

2.7L9

p=

aI * u2 *.3 = - 0.099

2.400

-3.215
1.166

0.005

3.654

6.306

-3.47r
-0.061
-4.87L

2.770

0.066

0.901

0.007

0.026



350.

Slatistics (mean value and standard deviation)

DELTA

PSI.PSIREF
AN

U

-0.40 È 0.91 deg

-0.034 * 0.167 deg
85.84 x 0.26 rpm

16.33 t 0.16 knots

V

V

1

2

= 0.128

= 0.112
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362.

EXPERIMENT A24

Date
Time

Durat,ion
Position
ülater depth
Forward draught
Aft draught
WÍnd direction
lilÍnd velocity
!{ave height
PSTREF

Rudder llmit

Requlator structure

19 74-10-15
I3.34
30 min
N o4o 26t E 5ro 38 '
deep
20.2 m

20.2 m

SW (1; see Appendíx A)

2 Beaufort (2-3.5 m/s ,
1 2m
20go

Not actlve

NC=1
RL = 0.98

K-5
IRR=1

tight breeze)

NA=2
IREG = 15

Final values

NB=1
IRDIF = 0

al
az

bl
LI

L47

888

925

P-

0.789

-0.781

-0.029
4.425

0 .006

-0.118 61.401

0

0

817

029

862-4

ar*ar=-0.407



I I

a

G
, ^t

P
LO

Î ñ
23

P
2 

-t
T

 2
6

.R
Ë

C
I.L

A
T

O
R

 P
ffi

f,I
€T

Ë
R

S

a< bL
ç¡

q
3

(, o\ H

I

a7
f I

ru
, 

(H
'



363.

Statísti'cs (mean value and standard deviation)

DELTA

PSÏ-PSTREF

AlÍ

U

vl = 0'893

v2 = o'885

0.29 t 1.78 deg

-0.510 t 0.555 deg

85.59 * 0.38 rpm

16.14 * 0.11 knots
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37s.

EXPERIMENT ^A'25

Date
Time

Durati-on
Position
$Iater depth
Forward draught
Aft draught
Wind directíon
Wind. velocity
lVave heÍght
PSIREF

Rudder limit

Regulator structure

19 74-10-15
14 .31
26 min
N o4o 13' E 5lo 3l'
deep
20.2 m

20.2 m

SW (1¡ see Appendfx A)

2 Beaufort (2-3.5 m/s,
1 2m
20go

Not actÍve

NC=1
RL = 0.98

l(=5
IRR=1

1Íght breeze)

0.049

0.237 53.165

NA=3
IREG = 15

Flnal values

-14. LT2

NB=2
IRÐIF = 0

al
a2

a3

b1

b2

2L.22L

-7.7L5
0.654

0.025

-0.588

P-

3.7L4

-3.107
0.24L

-0.L27

-0.103
1.914

L0.445

-7.804
-0.408
-0.375
-3.132

8.t24
0.538

0.48s

L.465

0.054

0.045

0.133

ar*ar*.3=-0.606



376.

Stat.istics (mean value and standard deviation)

DELTA

PSI.PSÏREF
AN

U

V1 = 0.155

= 0.150V
2

0.2L t 1.10 deg

-0.003 t 0.171 deg

85.55 * 0.21 rpm

16 .30 t 0.08 knots
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EXPERIMENT A26

Date
Time

Durat,ion
Position
Water depth
Forward draught
Aft draught
!üind directfon
Vtind. velocÍty
Wave heÍght
PSIREF

Rudder limit

Regulator structure

19 74-10-15
L6.20
26 mÍn
N 030 4g'
deep
20.2 m

20.2 m

SVü (1; see
3 Beaufort
2m
20go

Not active

NC=2
RL = 0.98

E 510 L2l

Appendix A)

(4-5.5 m/s, gentle breeze)

t(=5
IRR=1

388.

75.302

12.069 63.850

NA=3
IREG = 15

Fínal values

NB-)
IRDIF = 0

ar
az

a3

b1

b2

cl

-13.790
2I.190

-7.3L6
0.686

0.018

-2.277
0.112

p=

5.758

-8.857
4.861

0.140

0. r35

4.980

-2.338

20.833

L.206

1.107

2.224

-5.993

0.099

0.084

0.283

0.041

27.467
.22.2"13

-L.L74
-L.077

-7.260
7.22L

0.083

0.163

0.075

al+42*"3=0.084



389.

Statistics (mean value and standard deviation)

DELTA

PSÏ.PSTREF

A¡ü

U

-0.34 i 0.89 deg

-0.001 * 0.140 deg

85.55 t 0.24 rpm
16.32 t 0.09 knots

V

V

1

2

= 0.110

= 0.099
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EXPERIMENT .A27

Date
Time ¡

Duration
PosÍtfon
VÍater depth
Forward draught
Aft draught
WÍnd dírection
!üind velocíty

Wave heÍght
PSTREF

Rudder límit

Requlator structure

19 74-10-1s
18. s8

33 min
N o3o Lzt E 5oo 51'
deep
20.2 m

20.2 m

SVt (1; see AppendÍx A)

2 - 3 Beaufort (2-5.5 m/s,
to gentle breeze)
1 2m
20go

Not active

NC=1
RL = 0.98

K=5
IRR=1

48.538

-70.648
30.878

-2.95L
-2L.429

118,547

-55.218
5.103

24.290

27.L90

-2.37L
-10.183

401.

1f9ht,

0.246

1.009 91.117

NA=4
IREG = 15

Final values

NB=l
IRDIF = 0

p=

tl
a2

a3

a4

bt

-L2.
L7.

-4.
-1.
0.

0341

s''l
7281

337 I

467:|

o3t

4.809

-6.943
3.299

-0.356
0.040

7.065

11 * ^2 
* .3 * .4 = - 0.581



402.

Statistics (mean value and standard deviatÍon)

DELTA

PSI.PSÏREF
AN

U

V1 = 0.081

= 0.078V
2

0.17 *, 0.74 deg

0.005 t 0.153 deg

85.52 * 0.26 rpm

15.92 x 0.09 knots
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4L4.

EXPERIMENT A28

Date
Time

Duration
Position
Water depth
Forward draught
Aft draught
Wind dÍrectÍon
Wind velocity

Wave height
PSTREF

Rudder limit

Regulator structure

L97 4-L0-L6
07 .57
21 min
N 000 06r E

deep
20.2 m

20.2 m

10 1

SW (1; see Appendix A)

3-4 Beaufort (4-8 m/s,
moderate breeze)
4m
2o go

Not actÍve

NC 0 K 4

4go

NA=3
IREG = 20

Final values

NB=2
RL = 0.98

gentle to

0.152

a1

a2

t3
b1

-5.815
8.792

-2.997
0.480

0.L62

2.3L6

-2.846
0.996

-0.255
-0.009

6.999

-5.081
-0.163
-0.599

p= 4.934

0.479

0 .683

0.152

0.080

aI * ^2 
* "3 = - 0.020



415.

Statisûics (mean value and standard deviation)

DELTA

PSI-PSTREF

AN

U

V
1 = 0.383

= 0.I42V
2

1.55 t 0.95 deg
0.033 t 0.226 deg
85.60 * 0.25 rpm
L5.67 * 0.05 knots
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427.

EXPERIMENT A29

Date
Time

Duratlon
PosÍtion
Water depth
Forward draught
Aft draught
lilind directfon
Wind velocity

hlave height
PSIREF

Rudder lfmit

19 74-10-16
09 .12
32 min
s 000 og' E

deep
20.2 m

20.2 m

S (8¡ see Appendix A)

3'4 Beaufort (4-8 mrls, gentle to
moderate breeze)
4m
2ogo

Not active

NC=0 K-5

4go 021

Probably misleadÍng measurements of u, vl and v2 due to aír-
bubbles below the doppler logs.

Regulator structure

NA=3
IREG = 15

FÍnal values

¡.9.280

L3.473

-4.185
0 .966

0.562

NB=2
RL = 0.98

tl
a2

a3

bl
p=

2.540

-3.550
1.533

-0.021
-0.002

7.286

-4.426

-0.L27

-0,153

3.621

0.L77

0.L77

0.032

0.022

aI * uZ *.3 = 0.008

0.



428.

Statistics (mean value and standard deviation)

DELTA

PST.PSIREF

AN

U

v
1 = 0.393

= 0.L74V
2

1.48 t 1.03 deg

0 .001 t 0 .260 deg

85.62 * 0.28 rpm

6.36 * 0.36 knots
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440.

EXPERIMENT A3O

Date
Tíme

Duration
Posi-tion
hlater depth
Forward draught
Aft draught
Wind dÍrectlon
Wind velocity

$Iave height
PSIREF

Rudder limÍt

Regulator structure

r97 4-t0-L6
14 .06
31 min
s olo zot E 48o z3l
deep
20.2 m

20.2 m

SSW (1¡ see Appendix A)

3-4 Beaufort (4-8 m/s r gentle to
moderate breeze)
3-4m
20 go

Not active

NC=0 K=5NA=3
IREG = 15

Final values

-12.381
18.843

-6.589
t.079

NB=].
RL = 0.98

tI
a2

a3

2.842

-4.235
1.900

-0.031

7.s73

-3.935
0.044

2.532

-0.016 0 .004

p=

ul * ^2 * "3 = - 0.L27



44I.

Statistics (mean value and standard devíation)

DELTA

PSI.PSTREF

AN

U

V1 = 0.443

= 0.252V
2

I.38 t 1.37 deg

-0.024 t 0.253 deg

85.67 t 0.26 rpm
20.24 t 0.09 knots
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EXPERTMENT A31

Ðate
Time
Duration
Position
üIater depth
Forward draught
Aft draught
lVind directíon
Vtínd velocity

Wave heíght
PSTREF

Rudd.er lÍmÍt

Requlator structure

NA=4
IREG = 15 RL = 0.98

Fínal values

-11.
14.571

-3.058
-0.575
0.961

0.549

19 74-10-16
15.15
31 min
s oro 37t E 4Bo 15'
deep
20.2 m

20.2 m

S (8i see AppendÍx A)

3-4 Beaufort (4-8 m/s, gentle to
moderate breeze)
3-4m
2ogo

Not actÍve

NC 0 K=52NB

5.357

-9.784
7.583

-2.736
0.166

-0.020

43.765

-57.6L4
23.409

-2.452
-0.988

86.994

-38.119
3.911

1.538

18.345

-L.657

-0.573

0.2L9

0.097

453.

0.076

a1

a2

a3

a4

b1

p=

uL 1 u2 * .3 f an = - 0.397



454.

Statistics (mean value and st,andard deviation)

DELTA

PSI.PSIREF
AN

U

vr = 0'363

v2 = o'116

L.57 å 0.91 deg

-0.063 t 0.171 deg

85.65 * 0.25 rpm

18.64 * 0.09 knots
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EXPERIMENT A32

Date
Time

Duratlon
PosÍtlon
lVater depth
Forward draught
Aft draught
Wind directÍon
Wínd velocÍty
lr7ave height
PSIREF

Rudder limÍt

Regulator structure

466.

L97 4-L0-r7
09.13
20 min
s o5o Aet E 46o 04 '
deep
20.2 m

20.2 m

SE (7 ¡ see Appendix A)

4 Beaufort (6-8 m/s, moderate breeze)
5m
2ogo

Not active

NC 0 K 5NA=3
IREG = 15

FÍnaI values

-13.014
20.353

-7.757
0.645

0.327

NB=2
RL = 0.99

t1
a2

a3

b1

0.549

-0.840
0.371

-0.003
0.002

L.846

-L.L32
-0 .030

-0.036

0.869

0.036

0.037

0.005

0.003

p=

aI * u2 * a, = - 0.418

o. oo5l



467 .

Statistics (mean value and standard deviation)

DELTA

PSI-PSIREF
AN

U

V 1 = 0.840

= 0.568V
2

1.65 * 2.01 deg

-0.003 n 0.405 deg

85.99 r 0.33 rpm

7.89 t I.83 knots
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EXPERIMENT 433

Date
TÍme

Duration
Position
lfater depth
Forward draught
Aft draught
Wind direction
Wind velocity
Wave heÍght
PSIREF

Rudder llmÍt

Regulator structure

479.

L97 4-L0=L7

10.56
30 min
s 060 06' E 45o 59 '

deep
20.2 m

20.2 m

SE (7 i see Appendix A)

4 Beaufort (6-8 mrls, moderate breeze)
4-5m
2ogo

Not actÍve

NA=3
IREG = 15

Flnal values

-10.30
16.913

-6.688
0.367

3.424

NB=1
IRDIF = 0

NC=l
RL = 0.98

(=5
IRR=3

2.487

0.101

7.357

IDPSI = $

ar
a2

a3

b1

p=

3.999

-5.027
1.810

0.017

2L.433

7.92L

-3.620
-0.092

-26.568

0.013

0.053 L72.894

.l + .2 * .3 = - 0.077



480.

Stati's'tics (mean value and standard deviation)

DELTA

PSI-PSIREF
AN

U

1.71 t 1.36 deg

0.028 * 0.239 deg

86.11 x 0.22 rpm

L0.77 * 0.93 knots

V

V

1

2

= 0.535

= 0.243



481.

a
\.Ð
¡.í¡

I-

lÀlE
t-

a

c5¡€

t
I

[-*

ü(s

c.,
ê("t
J
lrl
Ê¡

f
f
,

C'
0r
¡¡'ts
¡J\
rF
v
Ilt

G(t
e¡
ffi
&a
l-
Ë'J&

'ft-.7
ç

.t
t;'¿



,l c

P
LO

T
 R

33
P

I 
{3

} 
Z

E
R

Û
 -I

I ¡
I 

'D
E

LT
R

S

a

t\ (\
¡ fv ¡ t € I

È æ N
)

lIH
E

IH
I

J$
"

æ



t:
I
I
L

I 488.

s

a
3
ù-

a

€
.:Û

a

a

GI

at
l-c'zv
(\l
Ð¡

çtE
rdf\l
â
(D
V
!F

èct
f?
G
;-
C'JÈ

rF

Þ
I

a

tg

a

'lbú-'a:ld

'1Ð¡t--''ru
.9t



:i \¿
¡

l".
J a

(t
¿ f\ I a

J' I

P
Lo

T
 R

33
P

t{
rt

} 
Z

gR
o 

-{
T

 
"O

E
LÏ

R
 O

E
G

È æ (,

1l
 tt

t 
rH

t
I

a
It,

¡ã lil
 .

4ø
.

a



484.

o
ã
JT

:E
t^¡t
!-

t
qF¡
.¡t

I

[-*

as

ltt
\(¡
t¡¡
Ê¡

À
o,
t

ôl
a

o
ßr

a
(D
I

çDg
l¡l
'u¿\
It
t,
t
À(
c!
G
l-
C'JÈ

[ 't-t

i
I

it**T!i r,
i,

I

.B-
?

t.l¡

'a7



485.

a

-a
-g
Frl
ù-

Ë
o.E

=(rt

o€
t
æ
A
@ry
|!r
â.
{s
trt
fß
t-
c'Jè

I

I

I

I

i

i.

i

I

I
I

I

I

I

I

i
I

t

I

I

'sl¡J

a

U

Lð



496.

3

-E
g
j-

t-

a

t,l-
ctÐtba
Ðt

t?
tÉ

CI
A
f\
Yl
a

sgt
E
t-
G,J
È

rtqall 04



:r ,¡ {

V
'

f\ G
¡

P
IO

T
 R

3{
tP

 t
 ( 

I }
 Z

S
R

O
 -

O
 .5

 I 
.5

 
'U

l 
K

N
O

T
S

a

6¡ u) fv
a

C
J I rn
a t9 I

;Þ æ \¡

t

f 
lff

 rF
l,

t

a
Ig

.
3û

.
a

t¿
û.



4 i I

tl, G
) e

&
c

P
L0

1 
Ê

33
P

t{
t0

)¿
Ë

R
0-

8.
tO

"t
 'R

 Í
}E

G
/S

a

G
¡

I

ttl e5
¡ B I

È @ ro

e
llH

g 
rf

lt
a

a

t

6 a

g
¡

a
a



{

rf
? (\
¡ fì¡

P
L0

1 
R

33
P

tfi
tt 

Z
E

A
O

 -
0

.t
O

.l 
"R

U
R

 D
E

G
/S

 (
B

R
¡O

.2
)

lr'
, g e5
, I

È \o o

1l
rf

f 
tll

t

{

t'

e"
30

.
a



1

.¿

lrt c*

P
LO

l f
t3

3P
t 
(lz

t 
Z

Ë
R

O
 -8

.t 
0"

1 
"E

IP
S

IO
T

 O
E

C
/S

 (
 IO

P
S

I 
15

)

G
,¡ a

6¡
å

ut ei
¡ s¡ I

ü

a 6 I

È \0 H

fl¡
€t

¡u
ø

.
3ø

.
-¡

s:



P
t0

1 
Ê

33
P

r 
{ 
r3

$)
?;

s7
 2

û8
 

'P
S

 I 
P

S
 ¡ 
R

E
F

 fl
E

C
I ì

;;i ìi

a

C
I

r\
t

f\¡

I

È \0 N
)

a

1l
Æ

 r
H

t

1l

t

a

a
o.

34
.

lc
g.

)s
.



i

4r 'f .t;

P
LO

Î 
R

:X
IP

2 
-lE

ì 
t6

 
'R

Ê
G

U
LR

T
O

R
 P

nR
R

ilE
T

E
R

S

r 
'a

æ
'rt

n-
-*

 
. -6

>+
-.

.r
'f\

,O
-y

Ê
r-

--
+-

 
Þ

r 
é.

._
 A

\f'
-/

.+
î 

C
I

lrI

.-
¿

'-r
- 

A
3

a
L

,-
a4

-4
.

?

li
N a ñ rt

I

a

eÐ ú\
¡ I

È \o (¡
,

a

1¡
 H

ã 
tÎ'

l I

a
lû

.
a

{å
8,

56
.



EXPERIMENT A34

Date
Tlme
Duration
Position
Water depth
Forward draught
Aft draught
WÍnd dÍrection
Vtind velocity
Wave height
PSIREF

Rudder limlt

Regulator structure

494.

L97 4-t0-L7
L4.20
33 mín
s o7o 04 ' E 45o 26l
deep
20.2 m

20.2 m

SE (7 i see Appendix A)

4 Beaufort (6-8 m/s, moderate breeze)
4-5m
2ogo

Not actÍve

NC=0 K=4NA=3
IREG = 20

NB=2
RL = 0.98

al
a2

a3

b1

Fínal values

-9.729
13.809

-4.053
0.828

0.667

P-

b

al * ^2 
* "3 = 0.027

L.234

-L.427
0.455

-0 .038

0.008

2.924

-L.724
0.007

-0.073

L.620

0.035

0.074

0.007

0.003 0 .008



495.

Statj-sli,cs (mean value and standard deviation)

DELTA

PST.PSIREF

AN

U

V1 = 0.662

= 0.305V
2

1.89 r 1.54 deg

-0.072 * 0.250 deg

86.05 t 0.24 rpm

16.91 * 0.23 knots
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508.

Statistics (mean value and standard devÍation)

DELTA

PSI.PSTREF

AN

ü

1.75 t 1.66 deg

0 .001 t 0.283 deg

86.14 * 0.28 rpm

17.01 * 0.20 knots

V

V

I
2

= 0.662

= 0 .356



EXPERTMENT A35

Date
l[íme

Duratlon
Position
Water depth
Forward draught
Aft draught
hfind direction
Wfnd velocity
üIave height
PSTREF

Rudder limit

Regulator structure

507 .

L97 4-10-17
L5 .46
28 mín
s o7o zst E 45o 15 '
deep
20.2 m

20.2 m

SE (7 ¡ see Appendix A)

4 Beaufort (6-8 m/s, moderate breeze)
4-5m
2ogo

Not active

NC=0 l(=5NA=3
IREG = 15

Final values

NB=)
RL = 0.99

ar
az

a3

b1

15.

0.

s6el

7æl
783 I

8e4 I

56sl

p=

0.544

-0.745
0.257

-0.001
0.004

L.740

-1.055
-0.032

-0 .035

0.871

0 .035

0.033

-4,

0.

.l * a, * â3 = - 0.589

0.004

0.003 0.004
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Stati's;tÍcs (mean value and standard deviation)

0-'4 5 tnÍn

DELTA

PST-PSIREF

AN

U

V1

V
2

1.68 t 1.77 deg

-0.001 r 0.321 deg
86.03 t 0.30 rpm

16.55 *, 0.24 knots

0.699

0.416

52L.

5-45 min

1.66 r I.45 deg
0.005 i 0.2I9 deg

86.05 * 0.25 rpm

16.55 * 0.24 knots

0.534

0.2s8



EXPERTMENT .436

Date
Time
Duration
Positi.on
Water depth
Forward draught
Aft, draught
Wind direction
Wínd velocÍty
l{ave height
PSÏREF

Rudder limít

Regulator structure

520.

L97 4-L0-L7
L7.29
45 min
s o7o s4t E 44o 58'
deep
20.2 m

20.2 m

SE (7 i see Appendix A)

3 Beaufort (4-5.5 m/s, gentle breeze)
3-4m
2o go

Not actíve

NC=0 K=5NA=3
IREG = 15

Final values

-11.35
16.107

-4.851
0.902

0.576

NB=2
RL = 0.99

t1
a2

a3

b1

p=

0 .567

-0.702
0.251

0.000

0.004

1.611

-1.031
-0.030
-0.032

0.938

0.035

0.032

004

002

0

0 0.003

al * 
^2 

*.3 = - 0.101
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