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Table 2.1.2 Particulars of Model Propeller

MODEL ACTUAL
DIAMETER 180,00 MM 4,000 M
BOSS RATIC 0.18
PITCH (CONST.) 163.40 MM
PITCH RATIO 0.9080
EXPANDED AREA RATIO 0.7180
MAX. BLADE WIDTH RATIO 0.4060
BLADE THICKNESS RATIO 0.0500
ANGLE OF RAKE 10.00
NUMBER OF BLADES 4
BLADE SECTION M AU - TYPE
DIRECTION OF TURNING HANDED
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TEST CONDITION BARLLAST

Vs=_ knot UM=,_0___m,'sec Fn=__

Vs=,22-2knof Un= 2. ;,_m[sec Fn=o- 37
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Table 2.2.4 Effect of Iteration in Fig. 2.2.2

(Eq. 2.2.8)
Camb./L x 1073
I 1l 2 3
x =0, 2/d =0
. 4.628 4.189 4.222
(Midship, LWL}
x =0, 2/d =1
. 767 3.
*Midship, Bottom) 4.114 3.76 793
Table 2.2.1 Principal Particulars of Ship
and Models
Item Ship Mcdels
1. Length between Perpen-
diculars 100 m 4 m
2. Breadth 10 m 0.4 m
3. Depth 10 m 0.4 m
4, Draft 6 m 0.24 m
5. Block coefficient (Cp) 0.580 0.449
6. Prismatic Coefficient (Cp) 0.612 0.572
7. Midship Coefficient (Cpy) 0.948 0.785
8. Longitudinal Center of
Buoyancy {lcg) 1.381%L 0

—26—




Table 2.2.2 Nondimensional Camber Width
at L.W.L.
5.5. camb. /L x 103
AP, FP 0
1 1 '
92, 5 0.408
9, 1 0.880
1 1
—, l_. .
82 5 1.399
g, 2 1.927
1 1
72, 22 2.506
7, 3 3.041
1
6—, 3 3.517
2 2
6, 4 3.895
5 4.222
Table 2.2.3 Nondimensional Camber Width
at Midship on Various Depth
z/d camb./L x 103
0] 4,222
0.333 4.171
0.583 4.068
0.750 3.972
0.875 3.887
0.958 3.825
1.000 3.793

BpY .

(Z=0)

{x =

Q)
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Fig. 2.2.5 Pressure Distributicn (M.NO. 0305) Mono-Hull
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Fig. 2.2.10 Pressure Distribution M.NO.0306 b = 20 m
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Fig. 2.2.11 Pressure Distribution M.NO.0306 b = 15 m
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Fig. 2.2.12 Pressure Differences between In-Side and Out-Side
Hull Surface at Various Span of Demi-Hulls (M.NO.0306)

559 558 557 556 555
IR
I AT
) W N
4 \\
\

5
\
6 Vi
0.05 0.00 -0.05 -0.J0 -0.J5
Cp
Fig. 2.2.13 Pressure Distribution Calculated in Conditions of
bg = lTO]Q-m b=20m

—392_—



“bTa

JUSTOTFIP0D SDUBISTSOY T30l (Be)v[ ¢°Z

|
ir Y gGte

BAERIEZELT I SErtve e (N

{
¢
t
i
r
—
S/

/
H_uj_

..w\.

21 “s‘sr%/u;

— 33—



JUSTOTFJOD 9DOURISTSOY [PIOL  (Q)pT°T°Z “bTd

QG_M 7] ‘TL.L“..TI.L||I..|1.:|'JM|4I|.W|M .
5956 1} ; ——




(SOE0°ON"W) dad pue dy 3e burddra ¢1°2°Z ~bTd

bl
i
R
|
N
- ; S
: : o] 1
L ||.|IQ#1:Q;E:|N| _ 6

t
i
i
i

-S4

i
o)
i
!
(ddr’ Ho . %)




(90€0°ON'W) dd pue dy e butddig 91'z°z "bTd

e




WwrTLL, fI1°¢'Z2 ‘btg

; et e ..i.|w|...|..
: ’ . ; | : : ! ) . ' : . \ , i .

B e e e - bl bt Sk Retiete i r.r‘4,11\@:!:ﬁ’ﬁ.l.I.Ildr|¢.|.q"|.. ..Glldﬁ.l..ﬁ, - e - e R - .:.IQ..m.Iig_! -
. [ . ! t . . H . . . P .

S IR D 2 md uJ\m L CERT TRy SUR m

i

. |

,,,, . |“.| . Lo . R S . | PR . _ . 1\\ . - o=
i : i : : - _ ; : _ ! . : o i
..... R 2o .t_"a\bﬁ:‘ ‘nwii‘m...:qaq !..Slinvd!.iu”ml..3.....@!,1.!.4...! m@:i.ﬂ e g e e S e -.ulmuml..l.m:. [
: . . ! . . : . - . . . , . : b -
: : i e fromem : -y
: ; | ! v
_ W S
i ;
R B
i i
i i

o 19080 0
...l .. ONSW.!S

HHYW




@@.@MCHW ueop BTI'¢'¢C

T

0

TBTd




(90£0°ON"W) 530 : R
W) se0ejINS TTOH UO SOTTIOI SAeM 0Z°z°¢ "BTd  (SOE0TON'W) $99BJING TINH U0 SOTTIOI oAeM 61°Z°C "bLJ

= 375080 0N




SIULTOTIIBOD SOURISTSIY 2aeM (27277 “bra

FLPEMEM S
IRy TEsEnEissy
..w:uuhﬁﬁaumdma‘m

(aaayuaoyss ) |
4d£mﬁmﬂnum .vsﬁﬁa

|
o)
o




Fig. 2.2.22(a) Pressure Distribution on Hull Surface (M.NO.0305)
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1) SR176WMEHMARIS2EEREE EEBN.. 304 BHI3E3 A

2y K®M “"Multihull Ship OEOHOEEBHICDONT”
FE a4 #3405, 1970,

3) J.B. Hadler, CM. Lee, et. al. "Ocean Catamaran Seakeeping Design
Based on the Experience of USNS Hayes ” S8NAME 1974,11.

Table 3.1.1 Principal Particulars of Model

SRI176 CATAMARAN
Load c¢ondition Full load
Model l Full scale
Scale ratio t/S =1 /22,2222
Length Lpp | 4,500 mm 100.00 ™
Breadth B 450,00 ™M 10,00 ™M
Whole breadth W 1,350.0 ™7 30.00 ™
Draft d 270.9 ™M .00 ™M
Trim t/Lpp 0.0 0.0
Displacement Aa 635.5 k9 7.120.0 ton
Center of XG 62.1 mm T AL
gravity 06 -171.0 mm (-3.08™)
Metacentric KM | 1,165.0 mm 25.894 M
height GM 724 mm (16.10™M)
Natural period Te 1.56 Sec {7.355°¢)

{ ) Measured in model test

Table 3.1.2 Principal Particulars of Propeller

Model Full scale
Diameter Dp 180.00 ™™ 4,000 m
Pitch P 163.4 mm 3,631 m
Pitch ratio P/Dp 0.9080
Exp.area ratio Ae /Ad 0.7180
Boss ratio d/ Dp 0.18
Thick-chord ratio t /c) ™" 0,0500
Number of blades z [
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NON-DIMENSIONAL AMPLITUDES OF MOTION [N REGULAR WAVES

<-4~ ER= 45.0° Fna2.0000

SR176 CATAMARAN (W=0.3L) —+— ER= 90.0° FN<0.0000
-exe- ER=135.0° FNSO. 000D

SWAYING AT CENTER OF GRAVITY

SUATSY. AL

1.0q

0.00

0.0q 2.
VoL /LPP

Fig. 3.2.2 Swaying Amplitudes for Varicus Wave Directions

{(Without Interaction)

NON-DIMENSTIONAL AMPLITUDES OF MOTION N REGULAR WAVES

. ' F s, 2000
SRI76 CRATAMARAN (Y=0.3L) e rug 0o
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Fig. 3.2.3 Heaving Amplitudes for Various Wave Directions

(Without Interaction)
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NON-OIMENS[ONAL AMPLITUDES OF MOTION I[N REGULAR WAVES

s.a-- EA= 45.0° FN=Q. 0000
SR17¢6 CRTRMARAN (W=0.3L) —4—  EA= $0.0° FN20, 0000
--x=- EA=|35,0° FNsD.0000

|
1 ROLLING AT CENTER OF GRAVITY
|

490

Fig. 3.2.4 Rolling Amplitudes for Various Directions

{Without Interaction)

NON-DIMENSIONRL RMPLETUDES OF MOTION [N REGULAR WAVES

—~g- EA: §.0° FN-0.0000
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—+= £Ae P0.0° Fu=1.0000
PLTCRING AT CENTER OF GRAVITY sexec ER3S.07 Fu<).0000

ER=180.07 Fy<0.0000

FlICns. s,

V.20

Fig. 3.2.5 Pitching Amplitudes for Variocus Wave Directions

(Without Interaction)




NON-OIMENSIONAL AMPLITUDBES OF MOTION IN REGULAR WAVES

--4-- EA= 45.0° FNa0.0000
SR176 CATAMARAN [W=0.3L) ~t— A= 90.0° FN<).0000

-ox-- EASL35.0° FNSO.0D0D
YAWING AT CENTER OF GRAVITY

e g
|
.
98 -
C.sa
[y
PR e
g
I AR
Lo BT
0.0 eE
L
e
L
g t +
0.00
Q.00 0.50 1.00 1.50 2.00 2.50
v.L./Lef

Fig. 3.2.6 Yawing Amplitudes for Various Wave Directions

(Without Interaction)

NON-DIMENSIONAL AMPLITUDES 0F MOTION [N REGULLAR WAVES

—o— EAs 0.0° fNeD. 2800

SRI76 CATAMARAN (W=0.3L) AT sl pwn. 2600
—_— E:. §g,c‘ FN-G. 280Q
- IS - aexee =135.G° FN=0. 2800
SURGING AT CENTER CF GRAVITY T EeaiBo 0 Fro. 2800
WRGESw. B
350
r\ o8B ___ N
3.40 T
\ / &H“ﬂa\\‘\
2.50 °)\ °
‘l
2.00
1.50 LJﬂ Y - & & BRI Y &
LA T e L L%
-
1.00
;6‘
0.50
A A = .
e W T  EECEI LI EE L
_ ,.,.W
0.00
o Py 100 1.50 %

Fig. 3.2.7 Surging Amplitudes for Varicus Wave Directions

(Without Interaction)



10

0.00

Fig

Fig,

NON-D[MENSTONAL AMPLITUDES OF MOTION

IN REGULRR WAVES

— EAx 0.0° Fusd.
SR174 CETRMARAN {¥=0.3L) O Eae S b 280
—+— ER= 9G.0° FN=D. 2800
SWAYING AT CENTER OF GRAVITY -ex-- ER=L3S.0° FNsD. 2800

NON-OTMENSTONAL AMPLITUDES OF MOTION

SRi7s CATAMARAN (W=0.3L) -a--

i
|
i
- r
- ,A'-
o g
&
a -
Y- x
:{'A
‘x-‘
bl LRI 1 - - -
0.00 0.50 1.00 1.50 2. 2.50
v.L./LPP
. 3.2.8 Swaying Amplitudes for Various Wave Directions

(Without Interaction)

[N REGULAR WRVES

€A= 0.0° Fw«0.2800
Ea= 45.0* Fu0. 2800
£R= $0.0° FN<0.2800
ER=11E. O FN<0.2800
EA=1B0. 07 FH=D. 2800

—e—
——

CENTER OF GRAVITY T

HEAY NG B

i
|
i T
| - e
0.00 2. 2.50
M. L. 7LPP
3.2.9 Heaving Amplitudes for Various Wave Directions

(Without Interaction)

— 57—



NON-OIMENSTONAL BMPLITUDES OF MOTION [N REGULAR WAVES

SRI76 CATAMARAN (V=0.3L) O e S
-ox-- EAat35.0° FNa. 2800

ARCOLLING RT CEMTER OF GRAVITY

2.
M. L./LPP

Fig. 3.2.10 Rolling Amplitudes for Various Wave Directions

{Without Interaction)

NON-DOIMENSIONRL AMPLITUDES OF MOTION IN REGULAR WAVES

SR176 CATAMARAN ( YeD. 5L S
——— [:x 90.$ Fwa. 2600
- o 1TC T soHes N : °
PITCHING 2T CENTER GF GRAVITY X Heua Fea. 600
Bignia =
!
)
1.43
1.20 =
1.60
o e
. . L R TRRETTT——
. T

0.00 2.00
M.L./LPP

Fig. 3.2.11 Pitching Amplitudes for Various Wave Directions

(Without Interaction)



NGN-OMENSIONAL RMPLEITURES OF MOTION IN REGULRR WAVES

. . o o s-a- ERe 45.0° FNe0. 2800
SR1FS CRIAMARAN {w=0.3L) —+— £As 90.0° FWa0.2800

- “oxes £Aa135.0" Fue. 2600
YAVING BT CENTER OF GRAVITY

s
v aa .
=
20
.
! PO &
o.u H P B PO o
: LTS T A e L N
I
: e t TECER T R EEECECEL LR %
q.20 o
.60
D.Qa L.50 2.50

2.
N_L./LPP

Fig. 3.2.12 Yawing Amplitudes for Various Wave Directions

(Without Interaction)

SR176 CATAMARAN

w=03L
L=180°
2/
3.0
Heaving amplitude
201 Fn=0.28
1.0+ /Fn‘ 0 _
LT
e
\ o
0 //’ LT
I L ] 1
0 0.5 1.0 1.5 2.0 7)/ 25
L

Fig. 3.2.13 Effect of Forward Speed on Heaving Amplitudes

(Without Interaction)




SR176 CATAMARAN

W= 0.3L
)
‘/‘"“A o= 180°

1.5k Pitching cmplitude Fn=028
/

; Frh=0

.01 / / e ——— |
o
/

0S| yd }

(s

e

I 1 _—

0 0.5 1.0 1.5 20 MM 25

Fig. 3.2.14 Effect of Forward Speed on Pitching Amplitudes

(Without Interaction} .

SR176 CATAMARAN

z‘t/hA w» = 90°

Fn =0
1.5k Heaving amplitude !
w=03L sil |
W =0
ok /
L
0.5}
0 1 4
0
20 VL 25
Fig. 3,2.15 Effect of Hull Separation on Heaving Amplitudes .

(Without Interaction)



SR176 CATAMARAN
)-l = 900
Frn=0
ﬁy%m
40F  PRolling amplitude
L W=03L
20} /
0 L L 1 1 i
0 05 1.0 15 0 M 25
Fig. 3.2.16 Effect of Hull Separation on Roll Amplitudes

Fig.

(Without Inte

raction)

SR1756 CATAMARAN
/s W o= 03L
u o=9p°
1o} Fn=0
Swaying amplitude /
0.8r /
/
0.6} /7/\\\\
% - with hydrodynamic interaction
o4t N
“without hydrodynamic inleraction
0.2 /
a " L L i 1
0 05 1.0 15 20 5 25
3.2.17 Comparison of Swaying Amplitudes with and Without

Interacticn



SR176 CATAMARAN

W =03L
2/n p o= 90"
A . . .
Heaving amplitude Fn=10

with hydrodynamic interaction

051 / / without hydrodynamic interaction

L i I i A

05 1.0 1.5 20 ﬁﬁ 2.5

0L
0

Fig. 3.2.18 Comparison of Heaving Amplitudes With and Without

Interaction

SR176  CATAMARAN

W=03L
Pafiry b= 80°
Fn= 0
80T Rolling amplitude ‘
A
F4.0T /
] i with hydrodynamic interaction
/ \v wilthout hydrodynamic interaction
/ .
2-0 r Jo T e
/,t e ——
o <
0 s T Y
0.5 1.0 1.5 20 ML 25

Fig. 3.2.19 Comparison of Rolling Amplitudes with and Without

Interaction



SR 176  CATAMARAN M Fr Measured | Calgulgieg
] - —
Full 1oad even keel 180 L
135° o A Tmoomee-
1.0 30°

x%‘u Surging amplitude

0sr

0 @&_@_‘{% ;‘ i 1 n Y

0 5 1.0 1.5 20 25 30

o

Fig. 3.3.1 Comparison of Surging Amplitudes (Fp = 0)

SR 176 CATAMARAN M Fn Measured | Calculay
180° | 028 o
Full lcad even keel
135% | 015 L | e
1.0f g0° | 0.28
Xa
/ma Surging amplitude
0.5
C]
)
0 0 L 1 i e 5
0 15 2.0 25 &i b ]

Fig. 3.3.2 Comparison of Surging Amplitudes (Fy # 0)

TR R ;
SR 176  CATAMARAN M . n  |Measured | Calkulated
180
Full lcad even keel Y
135 0 L
. 3 0° a a—
YA,{.“ . . m h — .
Swaying amplitude at '6.2'" above B.L. % with Hydrodyncmic interaction
4L}
L [l
3 o3
/ \
2t ;

Fig. 3.3.3 Comparison of Swaying Amplitudes (Fp = 0)




SR176  CATAMARAN M Fn_ [MeasuredCalculaled
Full load even keel 180
135° | 015 N
930° | 028 n] _—
¥
MZ“ Swaying amplitude at 16.2 Mabove 8.L.
3t
2r =
- o]
L v ;
| y \\Wii:i§‘= L _
0 IR S .- I O------23
0 0.5 1.0 15 20 25 30
A4
Fig. 3.3.4 Comparison of Swaying Amplitudes (Fp # 0)
SR176  CATAMARAN M Fn  [Megsured |Cakculatey |
Full load even keel 189 ©
1358° 0 L
2.0f 80° ) .=
| Heaving amplitude * with Hydrodynamic interaction
Ak
B
Ji _d 15 A
rof Lo =S -
0 L i i A ' .
0 05 1.0 1.5 20 25 M_ 0 ¢
Fig. 3.3.5 Comparison of Heaving Amplitudes {(Fn = 0)
SR 176 CATAMARAN M Fn_ |Measured | Calculated
180° | 028 .
Full 1oad even keel
135° | Q1§ & - - -
2.0r 90° | oz8 O —_—
Zatha Heaving amplitude Co
, /‘._ ¥
1.0t & c A -
SRR =4
T
0 & . . .
0 20 25 30

{1

Fig. 3.3.6 Comparison of Heaving Amplitudes (Fp # 0)



SR 176 CATAMARAN A Fin Megsured [Calcuiated
o
Full load even keel 180
135° 0 & aeidtatetd
5F Rolling amplituge 90° ] .
BuAha i ¥ with Hydrodynamic interaction
FAS !
§
3t o
] !
r / .,
AT ST T e ©
r 7, A _____2
Lo .-
0 ——H——B—ip'wl— S M S i 4
0 05 1.0 15 20 25 M 0

Fig. 3.3.7 <Comparison of Rolling Amplitudes (F, = 0)

M, Fn Measured [Calculated
SR 176  CATAMARAN 180° l
Full load even keel 135° ' 015 A mmme——a-
St 90° | 028 C _—
P Rolli litud
t
b ing amplitude
3 -
Fds H = il
/‘\-_*,A- ______
| 6.~ ——_T__—;:H:::;: _________
r o P ; ‘—“-]L
e
/ .

10 .5 20 25

Fig. 3.3.8 Comparison of Rolling Amplitudes {Fp # 0)

SR 176 CATAMARAN M Fn Measured |Calculated
Full load even keel 180° &
135° 0 L e
1.0F 50’ 1 } ©
2 A
Oafina Pitching amplitude % N
_/:- -5 o
. ,/’
0.5k S
’ ’ '
;,/
0 ___,_&Q',_;L- _ O ST S " "
0 a5 1.0 15 20 25 Y io0
L
Fig. 3.3.9 Comparison of Pitching Amplitudes (F, = 0)

n



Calcuiated

Measured

5R 176 CATAMARAN

Full load even keel

1.0r

) 0]

G‘/kh‘ Pitching amplituge /.
T A 5 %
a S

0.5

© o]

a
oL@ - S B - P
0 05 1.0 15 20 25 30

Fig. 3.3.10 Comparison of Pitching Amplitudes (Fp # 0)

SR 176  CATAMARAN M Fn Measured | Calculated
Full load even keei i80°
u oa ve
i35° 0 & | cmmo--
Lo 50°
vA/khA Yawing amphtude
0.5¢ )
Y- SRR b
D ——BA-TT T
P A
“a
0 —'—A_M‘g 4 n L 1 1
’ o o 'S 20 25 5, 30
L

Fig. 3.3.11 Comparison of Yawing Amplitudes (F, = 0)

M Fn Measured |Calculated
SR 176  CATAMARAN "
180 0.28
Full load even keel 135° 015 A - — -
1.0r 90° | ca2s
-'FA/khA Yawing amplitude
oSt
_______________ A
B a &
-4 a A
«a 4
&
4] A A5 1 n . N L
0 05 1.0 15 20 25 % 30

Fig. 3.3.12 Comparison of Yawing Amplitudes (Fp # 0O)



M Fn Measured | Calculated
A 180° 0
135° 0 | a8 feeee-mm-
a -
5t A 90° ! | © Namp—
Zrafh, J\D » with MHydrodynamie
Relglive nﬂxion at B n interaction
L 5% 176  CATAMARAN
A H
el T Full load even keel
3t T ’70 SRR
A ASRS
e x
S 8
s \ o SN
b © . ° =
a o o~ ==
_\-_\_E___'__‘__
0 N . ) G ol —
0 05 10 15 20 25 M 30
Fig. 3.3.13 Comparison of Relative Motions at FP {¥p = 0)
g9 P
SR 176 CATAMARAN M © Fn Measured | Calculaled

180° | 0.28 O
135° | 015 A it

Full toad even keel

S5t 90° | 0.28 T —_—
Ira/ha Relative motion at FI,J;/- -

Lt ;

3 -

Fig. 3.3.14 Comparison of Relative Motions at FP (Fp # 0)

SR 176  CATAMARAN M | Fn  |Measured | Calculated
Full load even keel 18c° | o
O i35 0 ] A e
I 1
Sr 30° | I o .
. . i
“afha | Relalive mation af AﬁF ¥ with Hydrodynamic interaction
Lt
ks
2k
1+
0
0

Fig. 3.3.15 Comparison of Relative Motions at AP (Fp = 0)




Fn M lewl d
SR176  CATAMARAN /"u easured | Calculate
180 028 O
Full load even keei 1350 015 P
5 90° | 0.28 o _—
Zrag, | Relative moticn at AP
[. -
3 -
2..
1 -
0]

0

Fig. 3.3.1¢ Comparison of Relative Moticns at AP (Fnp, # 0)

M Fn Measured | Calcuiated
180°
e NEE - L siets
501 / \ 30° | 0O |l
oya ‘ - .
A | * with Hydrodynamic
I hap) - interoc!;ion
4LOI Lateral acceleratif \ SR 176 CATAMARAN
Full lood even keel
30t ;
VAN
20+ / J .
10} o i} T
C ’ s o
S, T i)
0 ECH T — : e B
0 05 10 1.5 20 25 ’\/f_ 30

Fig. 3.3.17 <Comparison of Lateral Accelerations (F, = 0]

SR 176  CATAMARAN M| Fpn Measured | Calculated
Full load even keel 180°
135° | 0us A B
50r , 3p° | 028 5] e
Clya Lateral acceleration
Ahad )
40}
30

20 / \i &

SONL s
' a v 8 \H\\_g‘~\\$5_ o)
0 a B _aan - el oot R Py
0 05 10 15 20 25 5 30

Fig. 3.3.18 Comparison of Lateral Accelerations (Fn # 0)

—6 8—



o lculated
SR 176 CATAMARAN M . n \Meos:Jred Calculate
180 \ O
Fulihlload even keel 135° o P I,
SO} g0° ] *o— s —
Aza | Vertical *celerm?on s with Hygrodynamic interaction
g{had} (i
40r
30
20F
101 - ol
0 S E———
25 30
0 %

Fig. 3.3.19 Comparison of Vertical Accelerations (Fpn = 0)

SR 176 CATAMARAN [ \ [ 4 | _En_ |Measured|Calculated
180° | 0.28 (s
Full load eved keel | ha N
/ \\ 135° 1045 “ -
SOt [ 8 { s0° jo28 O ——
ﬁ:f_ﬂ vertical acceleration { °
L6f I
@'/‘\o o
i
! & :
30 fr "/é)\\ (oI
] ~ \
e /f;-‘ AN S
20¢ A A T
/ ! N N~ N Q
10 ro0 ) e T
& el [ R o
0 S . - : :
0 05 1.0 15 20 25 », 30

Fig. 3.3.20 Comparison of Vertical Accelerations (Fn # 0)
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Fig. 3.3.30 Measured Values of Wave Load (Yaw Moment, Fp # 0)
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