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NOMENCLATURE

C; = friction-drag coefficient
= Dscos 8 / gﬂq2AL2
CL, = |ift coefficient, zero deadrise
= P22
A/ 5 Vb
CL; = Lift coefficient, deadrise surface
= P22
A/ 5 Vb
CL, = dynamic component of |ift coefficient

CL, = buoyant component of |ift coefficient

= distance of center of pressure (hydrodynamic force) measured
along keel forward of transom = 1,/Xb

Q
[

C, = speed coefficient = V/(gb)**1/2

R, = Reynolds number
= V\b/v
A = mean wetted length-beam ratio
— (Lk:+Lc)
2b
A, = mean wetted length-beam ratio based on area below undisturbed
water surface
where
b = beam of planing surface, ft
D, = frictional drag-force component along bottom sur face,

1b = DcosT — Asin 7
g = acceleration due to gravity, = 32.2 ft/sec’
L, = wetted chine length, ft
L, = wetted keel length, ft



1, = distance from transom to point of intersection of
hydrodynamic—-force vector with keel(measured along keel), ft

V' = horizontal velocity of planing surface, fps

V, = mean velocity over bottom of planing surface, f(r,\), fps

B = angle of deadrise of planing surface, deg

A = load on water, 1b

v = kinematic viscosity of fluid, ft*/sec

p = mass density of water, w/g

L, = hydrostatic |ift component, 1b

also

D = total horizonal hydrodynamic drag component, 1b
D, = resistance component due to pressure force, 1b
d = vertical depth of trailing edge of boat (at keel) below level water
surface, ft

component of resistance force normal to bottom, 1b

distance between D; and CG (measured normal to D;), ft
distance between 7 and CG (measured normal to 7, ft
inclination of thrust line relative to keel line, deg
difference between N and CG (measured normal to N), ft
difference between wetted keel and chine lengths, ft = (L,—L.)
d

iy

ifference between keel and chine lengths wetted by level water
surface, ft
L, = mean wetted length, ft = (L,—L.) / 2
w = specific weight of water, pcf
= angle between spray root |ine and keel |ine measured in plane
parallel to keel, deg
7 = trim angle of planing area, deg
LCG = longitudinal distance of center of gravity from transom
(measured along keel), ft
® = angle between the keel and spray edge measured in plane of
bottom, deg
A, = total wetted spray area, sq ft
VCG = Sis}an?e of center of gravity above keel |ine, measured normal to
eel, ft

SIS RS
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2
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ABSTRACT

A study on the improvement of resistance performance
for high speed planing vessel

Lim Moo-Song

Advisor : Prof. Lee Kwi-Joo, Ph.D.
Department of Navel Architecture & Ocean Engineering,
Graduate School of Chosun University

The development of optimum forms for planning hull is a unique
technical problem, |t is necessary to study some experimental data for
the improvement of planning hull performance.

However there's bot so many model test or experienced data for planning
hull forms as those for displacement hull forms.

I't seems worthwhile to consider some of the systematic approach and
analysis by carrying out model tests.

Some experimental evaluation techniques for special type of hull from -
planning hull from — are introduced.

The optimum speed and trim angle are decided by obtained data of
resistance, trim, heave, wetted area, proposing tendency and diving
tendency.

As a result of study generating cavitation on the bottom of planing

hul | is recommended to reduce frictional resistance.
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N3& d8 2L ZEAE
H1E &8 &9
2 = 0AM MHE0l & =832 Fig 3-110t 2L,
CEANEE ZEUED 3R M 22 SHIISHPA(FEL)S Dx5+X
OIM AANZASH, A&e Z0IJF 1m=a22 EFEECZMN =HH(Dt
1:15.909 ¢ 3&o REAMHMZ NAEOGIUCH. (Model NO. CU-129, CU-130,
CU-130C) CU-1298 82 24622 oI 1D CU-130E 2 280l dloh Z2 &
1 20l d&st d-0ICH. £8t, CU-130C= CU-130daE s &0I &d 2=
Ol ZOIE dAAZ2 &E0ICt
Table 2-4 Principal Particulars of Ships and Models
CU-129 CU-130C CU-130
Model NO.
SHIP MODEL SHIP MODEL SHIP MODEL
Loa (m) 8.750 0.550 9.400 0.591 9.400 0.591
Lw (m) 7.280 0.458 7.510 0.472 7.780 0.489
B (m) 3.204 0.201 3.204 0.201 3.204 0.201
D (m) 1.564 0.098 1.628 0.102 1.628 0102
T (m) 0.620 0.039 0.650 0.041 0.590 0.037
A (m”) 5.191 1.289%10-3| 5.582 |1.386%10-3| 5.707 |1.418%10-3
CB 0.2987 0.2851 0.2588
LCB (m) -1.414 -0.089 -1.133 -0.071 -1.170 -0.074
CM 0.5135 0.5195 0.4822
VCG (m) 1.188 0.075 1.000 0.063 1.000 0.063
LCG (m) | -1.425 -0.090 -1.210 -0.076 -1.451 -0.091
S (m?) 18.478 0.073 19.129 0.076 17.925 0.071
A 15.909 15.909 15.909

_16_




ﬁi\ﬂ L

MAN
TN

i

| BN
\

Model CU-129

-
<

AN
N

—
]

e

0

Model CU-130

LR

NI

’&}\E‘J
=1

Mode| CU-130C

Fig. 3-1 Comparison of Body plan,
Bow and Stern Contour Line of Three Models

_17_



)
!

ok

ANE

180

H2&Z 2

&)
o0
wl]

100
o

190

o

Rl
ilo]

ilo]
Jlo

HA= Ot

0

otJl <

Kir

ol
JI0
X0
00
=
ol
Ll

9]

o
&

I

D

ol
o0

A
=

P

5
ol A

|F=Z0A HdXF=? SE2 JHAl

=]

0l=5t:o

&=

180

(]
T

180
<

0l

f

=

o

EE

KIr

ol
RI

[m;

s Hel=Z0AM2 2 Al

4

ortt 2

J
s}
0

<+

o
il
2

15
0

Kir

Jio

00

110
[
K0

0l
Kir

Jio

100

ilo]
Jlo

oI

KIr

ol
100
=
Rr

0
ol
7

<N

—_

-

ol
il
2

ol
xJ
160
™

180
’

z

i
<+
I
o}

Ju

=
o

ok

o OHe

)

HEEH

O
J

I}
RO
K-

ol
00
=
or
T

<N

or

0l
7

3
oI
g
180
o
J
K
<+
I
L:
J
5%
-
le}

H
z

E

or
e

&
K

T AHEZ D JLCH

A2

AHEEZ 3 HAIA

ol

oo
==

=S

ul

OIZOIXIC], A& HNO0IL XIS, ASHIS HUAH QX0

otod i< ZMZAOIC.

MIEBFEOILE MEDI2E el

DA

’

4]

| =2J[0t

Ol
X
160
]

_|

Lt

2o

Z0l

cl &t

m

ol
Kd
<+

o
il

B

-

<0
18

R0
ol

g

o

3

o]
ol

0l
ir
KJ
o}

]

K4
<+

=
lof
il
KIr

ilo]

0l

o’

Ulo

Kl

fill

10

RO
<+

o]

1

&

ofK= O

o
F

A1

!

=
il

o0

o}

110
o4
Al

100
R0

Rr
K

ol

o’

R
o
<

ok

£0)
0

o0

=
1o

&

=X LHOIA

}

HIZER MEE D JACM, SL0UAM

OlE

=S
[

o= =
—_ O o

tih 1

H

00

H
010

0
o0

Ul0

Ju
1}

ol
ioll

ild
I
&0
<+
ar
0
0

o3
E

oF

= O
g <

A0 0l

&0l &

ioll
K"
Bl

o]

_18_



o3
<+

ioll
IH

=0l 3

| Al JtXIZ Lt

=20
= =

2 3A o

A

SN RS

=
T

—/

£ dHU 2

SH O
5=

KU
gl
ol
T

Ok
KD

dAHGHALE & JHEAl EHEHS=E BHR O IHH

0o
o
%0

ol
Al

ol
<

o

7
<
ol
160
w]
Rl
n0
K0

AT,

U
RO

ilo]

u
K

9]

e

E
oI

Hests Su

HXIEZ 0l

o
=

o3
<+
oll
1
i

R0

gl

o
110

010

ol

fill

10
mc

o

o}

Rr
n0
R0
ol
Xl
4
~

180
a

110

[}

384+XeE XHUKRS 6.0m/secE2 HAS

4

o0

100
o

8%

IS
N
o

<0
0

Fig. 3-20i =& CH

Ck.

at 1.0m/sec

o

)

: 5.0mx1.2mx0.9m
1/4000 at 1.0m/sec

1.8m/sec
: withintl.5

0.8mm at 1.0m/sec

14.8mx1.8mx3.7m
: +1.0mm at 1.0m/sec
_19_

LxBxD (measuring body)

.4

2 impellers, vertical type
0

Standing wave

Surge wave
Water surface inclination :

LxBxD (whole body)
Velocity range
Velocity distribution

Type :




5.0m

I

K9 Ry

(@)

il

@

im(ll

3

i

il

M
= A

(2) Wave Maker

(4) Motor A.C. 22kw

) Measuring Section

1
3
5

(1) Surface Flow Accelerator
(5) Impeller

(

Fig 3-2 Schematic diagram of CWC

il

00
=

gdlicte 2522
SHMAAIS

&0l A

Al
o 3A &1 0l2 QI6HH

dEe2 ZEAE

tOt

Ao

&3]

EOl
= =

k

s}
KO

ok

a0
Wl

9]

ol

4 (Towing point)2l XD A

8
et A

ol
—

Sz o

=g
XA =L

o
TT

Ju

KJ
K
0l
R0
ol

OF
R0

ol
Ll

0
K-
ol

<+
KD

ol

9]

Ju

Rr

=8

[0

0l
3
1o
100
=

O,

83
19)

00

oI
Rr

]

Er
<
KD

K0

oft

I.

ME

oft

Ag))o 2

oft

(ITTC-78

=]

A
|

1o

A0l OIFO&AICH

_20_



% 20 BE HE G
I BE XS SHAR(ITIC-78 hag)

o, 8NHE A=
% = [
XI20| = AEHOl AlMOl MME H
Crs=(1+K) e
—— C s ! Cps + Cp + &
Ke Mg AN Z2E3& a/ﬁﬁl*OIECF "o
Crs 1TTC- i
o= 1TTC-1957 D s-AlM AZRN ZH(H
2 =24 (Hughes) Ol 2=

Cr = 0.075
(IOngN_Z)z (AlMO] OFE ME H2)

0= &a+=x32 o
SO (ATTC) E=all & BtE 0l M= Sch
= oerherrQ OFE XN &

F=[105(7 )" —0.64]10

01D =
IA HEI k.=150x10° mOICH.

Can 0.0 Ar
s[¥el; /\l/\-l(}{. (n):11| S L Can= BT HEAT)
Ao 2XI20l SHECHE BN Hars
Crs= S+ Spr 2 TS HEs 2
S [(1+K)Cps+2Cp]l + Cp + C
R AA

S
>
@
In
il
Ju
1
)l
>
@
In
00!
Ju
=
0
&
JA
0
oy

1
>
ogr
0
Q!
o
10
0
10

_21_



Csp=2.6492-10 % N/Sy,

HIIA,

00

Csp

KD

180

RO
<+

=
of
il

KIr

Tamura2dt Al

AV
Vu

1— (FnH)?

]3/4 .

Lpp
Br

=0.85m[

IH
~
KIO
H
4

0J
ol

=
lof
i I

Kr oS

RI
ol
o0

Kl

ol
Ll
160
™

Br<Hr

Ar -

<0
<+

Hy -

Al

ol
Ll
160
™

Lpp -

FnH * Vy/gH;

of DedTH&ICH

ol <

<

S

0l
o0
30

1

+=Jol JI271Jt Mol 0IxX

R;= Rzjcos9 — A sin©

HIIA,

00
=
K0
Hr

Ry -

y

n0
<+

ol
Ll
160
™

el
Ck.

_22_



. -3
(gli—v?) 1

©=[1.32"

a0 Hat

Ct.

<1/2-0VE- S 10 (KW

Pr=Crs

-

o

0l
7

<N

i
<+

00
=
or
T
180
]

180

180

180
’

K4
<+
E
o}

ol
100
=
K]

1

=
1o

o)

il

fill

10
JIJ

9]

off <4 &

2XHE
b3

FroudeOll 2Jst

Mot=

H

2 27t

0

(0]
[y

Rr

2
20let

}

X

o5
clH

Hughes Ol

=
[a—

o0

ol

b

0D

oS

(CHe =SS0

o3
<+
]

CT = CF+ CR (2_D)

CT - (]_+k)CF+ Cw<3_D)

Al ==Lt

NG DN

SAFAIZ Ol A

Eaf=Falsl

190

)
Xl
100
y

180
<

W
T

i
<+

ol

190

-

10

Ju
o
HH
1
iy
RO

ol
X

=
1o

=
fall

ilo]
b0

11

o0
80

180

ok

00

Ju
RK

i

180
’

z
Kq
<+

Uk
o}

s
J

9]

11

<+

gl
<0

0l
Al

=

<r
[

00

Rr

0
RO

9]

010

ol

- X

KIr

190

NARCSZ

% 9lon,

=]
=

0

I.

g
o

J)

@]
PN

ot
E

9]

010

oI

fill

10

W
T
il
oll

Ju
ot

B

9]

11

Chy= fu- CV
(1+khLt=B-Q+4k°

i

9]

Ju

B

0O £,

RO
<+

Uk

—_

w

-
0l

<
0l0

o3
<+
oll

—_

w

-

)
Tl

0

00
=
or
T
180
™

180
’

_23_



190

o=

Al

0l

180

Ch = (1+B-ECrt+f,- Cy

OIIA,

Small size model (3 B%=X)

. Large size model (0l

S
L

<+

ol

)

B

H
o

=
&
160
el
0l

z
o’

il

Ju
1}
KO

11

<+

RO
<+

Al

JdefLt

b

70
e

i0J

-

20

0l
Rr
for

2| = OICt.

HE &

o
T

R0

0l
Rr

100
R0

il
2

Ch = (1+8B-rCp+ CH+ CF

of Lp=CY

=0l 2

off & Xt

N

o

-

il

-

S
A

o3
<+

ol
RK

Ui

oJ

]I
=8
W

Rr

Er
<
KD

}

o

=R

1,=(Lgt+Lc)/2

CZRH

2F
BA

(keel)2 Z0I( L. L)

i0J

ol
Rr

g

o

<

, KD

—_

-

0l
XJ
[Ar
Rr

g

o

K0

00

ol
il
w

100
=
K]

180

2HE 2 Fig. 3-3

5t

Oloil cH

Ol= O &ICH.

O=F

00

IS

0
Pl
=
00
=
o
ol

0l

ot ALCt.

ol &2l

pressure drag + viscous drag

RM:

) /cosT

Lc+L
2b

AtanT + _ZL p Vzbz(

_24_



Atan 7

(total drag)

KAG BUCKET

[ |DffcosT

Atan Tﬁ

7
Dffcos T§

Df

Rm/A

Fig 3-3 Trim vs resistance curve

2 2BIIAHLE

AE 2L

EgO0l

L

Fig. 3-30ilA
Z2(flap)Ofl

0l
00
0

T

]I
R

ok

m

al
o]
1

I
RO

tH, A

110
=
adl

Kk

ol
Al

2 FZIIAHL

Ct.
= otEE?((porpoising limit)= E

i0J

Lo 222 0ISAIHO;

Ofed
S |

2|
=

00

A0l CH ol

PN

=SS

g FHUAM RclotH,

o8 &

SO0IEEO0]

=
[a—

COlA

4ir
3

il
Ll

K]

0l
Rr

oJ

0
70

ol

K-

00

i0J

Ok

Ol EclotRULt.

Regime of Stable Planing

i inyl"m*t Li

T4
R
]
[=]
&
[=]
[-H
o 5
[=]
5 Ay
E
<
R /
Vo
S
1 o n
Q. o o
<o
I < < <
— 0 < <
(‘8op)umry,

0.35

0.30

0.25

0.20

0.15

0.10

Y CL/Z

Fig 3-4 Porpoising limit of planing hull

_25_



1S}
KO

ok

a0
Wl

K-

00

AP.OIA HFotRL0 1

=<

ol
)x2g/ U

F.P.

=
| 5H04 BImBHALCH.

2
S

_dA+dF

(

t = (dA — dF)=2g/ U?

HIIA,

.

n0
i
KD
<+

&

drF -

.

n0
19)
R0

&l

dA -

ar
&

H
4dr

r
)

E)
Gl

il

Ot.

SE=!

%

.l

KJ

iy
Kr

. Of

JJ
z

ot

o0
&0
KF

ol
100
=
ol
H.m._

<

—_

IF

ol
100
=
ol
xJ
130
i

Froudell DJt

—

[—

AUCH

= A
= T

}

Cp S F,° 20l N2 2

L

O=F

=
o

Hl==

St
S

o0
0

SIS

=

20l

19)

un

oJ

19)
aoll
R0

110

nr
ol

180

9)

1

HAL K

110
RO

ur
<+
iy

0l
J
180
O

ilo]
R0
hll

19)

odd JHAl

20l=

s

(=

otHl A=

Mz ZOtME

X~ ol

tO4 EtS oK

(o)
0|9 2
ol ot SiCt.

q

[

F(Appreciable Return Flow),=

o

3J101 O
2

A

=l

N

Ql
=

PN
a

Ot

—

O 3 UEHE AO0ICH.

I.
HA

o

HOF & &0l AHAXEZ O M&s O
0

[S)

0

=0l HPEZ2 s2= &

[LF D130 HKNEZ,
S H(Blockage Effect)Jt LIEFLHCE.

g
2, 0™ =X0M URE 2
2t HE0 O M
20l
. 1 =212

Jtot=
0124t =

Fol

[

]

H
[e=]

.

el

C
=

A
BA
S|
=

ol
Ll
160
™

g

u}
9]
=

ol
B

(=]
=

_26_



ioll

=
1o

KA

MHr
U
)
=

1
qr

(wm]
T

S 2 2 =H0IC.

HoF & &

0

DEHASEUA =2

=
[—

o0

, LSt Reynolds=U A=

A0

A
—

ol
ot

ar
80

or=4

&

Ef=ONDNLIS

Jreol et 3 SEH0l

JHOHel &8 =240 XIHECh.

ReynoldsZ=J}

5t
(Transition Curve)

KH
ol

o
ju—

(FEL) Ol A

-

o}

or

Resistance Tests

- Trim Measurement

- Wave Profile Observation

=2
[=]

nE G

MeEtAlgel &
Table 3-40iIM RS oFRULE.

3-2, 3-30i

Table 3-1,

Z1cH
Fig. 3-80IlA 3

=S
[a—

Fig. 3-50IAM=H Fig. 3-80IA

Table 3-50IlA 2ot LD,

A,

=
[a—

P

el

EEIO'
=a =

ot A Ct.

IZ2 Hlw

JHXl Models

Bl W otRALCE.

=2
=

o

JJ
=)
il

ol
@m

KU
gl

80

_27_



Table 3-1 Calculation of Performance for CU-129
1 2 3 4 5 6 7 8 9 10
m/s | 20 | 24 | 26 | 28 | 30 | 3.2 | 34 | 36 | 3.8 | 4.0

Vm

ft/sec | 6.56 | 7.87 | 8.53 | 9.19 | 9.84 |10.50|11.16|11.81|12.47 | 13.12
Ry 0.56 | 0.56 | 0.55 | 0.54 | 0.55 | 0.57 | 0.60 | 0.65 | 0.72 | 0.80
Cpy<10° 1930 14.64| 12,51 11.04 | 10.11 | 9.37 | 9.26 | 9.41 |10.12 11.18
Cry<10° 4.81 | 473 | 4.69 | 4.66 | 4.62 | 4.6 | 4.58 | 4.53 | 4.57 | 4.58
(Colu=(Cps10° | 14.50| 9.91 | 7.82 | 6.39 | 5.49 | 4.78 | 4.68 | 4.88 | 5.56 | 6.59
Vs 26.17 | 31.41 | 34.02 | 36.64 | 39.26 | 41.88| 44.49 | 47.11 | 49.73 | 52.34
Crex10° 237 | 2.34 | 2.33 | 2.31 | 2.30 | 2.29 | 2.29 | 2.27 | 2.28 | 2.29
C7<10° 17.2712.65|10.54 | 9.10 | 8.19 | 7.47 | 7.37 | 7.55 | 8.24 | 9.28
R 2065 | 1998 | 1895 | 1858 | 1860 | 1866 | 1991 | 2162 | 2421 | 2750
EHP 98.27 | 114.0|117.2|123.7 | 132.7 | 142.0 | 161.0 | 185.1 | 218.8 | 261.7
SHP 178.7|207.4 | 213.1|225.0 | 241.4 | 258.3 | 287.6 | 324.9 | 377.4 | 443.6
Vs in Kts 155 | 18.6 | 20.2 | 21.7 | 23.3 | 24.8 | 26.4 | 27.9 | 295 | 31
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Table 3-2 Calculation of Performance for CU-130

1 2 3 4 5 6 7 8 9 10
m/s 2.0 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0
Vm
ft/sec | 6.56 | 7.87 | 8.53 |9.186| 9.84 |10.50|11.16|11.81|12.47|13.12
RTM 0.57310.606 | 0.588 | 0.579 | 0.584 | 0.601 | 0.631 | 0.676 | 0.728 | 0.781
CTMx103 17.71114.3412.37 | 10.94 | 10.06 | 9.64 | 9.67 | 10.27|11.76 | 14.44
Cr<10° 4.671|4.617|4.591|4.567|4.544 | 4.531|4.532|4.566 |4.663|4.873
13.04

(Cu=(Cp) 10° 0 9.724 | 7.776 | 6.372 | 5.517 | 5.113 | 5.136 | 5.719 | 7.092 | 9.564
VS 26.17|31.41]34.02|36.64|39.26|41.88|44.49|47.11|49.73 | 52.34
CFSX]-03 2.34712.32712.318 | 2.309 | 2.300 | 2.295 | 2.295 | 2.308 | 2.345 | 2.423
CTSx103 15.79112.45(10.49 | 9.08 | 8.217|7.808 | 7.831 |8.427|9.837 | 12.39
RTS 2111 | 2175 | 2062 | 1986 | 1970 | 2010 | 2113 | 2289 | 2517 | 2769
EHP 100.51124.2127.6 | 132.3 | 140.6 | 153.1 | 170.9 | 196.1 | 227.6 | 263.5
SHP 182.71225.8 231.9 | 240.6 | 255.7 | 278.3 | 305.2 | 344.0 | 392.3 | 446.6

Vs in Kts 15.5 | 18.6 | 20.2 | 21.7 | 23.3 | 24.8 | 26.4 | 27.9 | 29.5 31
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Table 3-3 Calculation of Performance for CU-130C

m/s 20|24 | 26 | 28| 30| 32| 34| 36| 3.8 4.0

ft/sec | 6.56 | 7.87 | 8.53 | 9.19 | 9.84 |10.50|11.16|11.81/12.47|13.12

Ry 0.711) 0.64 | 0.62 | 0.61 | 0.62 | 0.65 | 0.69 | 0.74 | 0.79 | 0.84

Cry<102  126.20117.98115.50/13.77|12.78|12.83]13.53|14.93]17.25/21.06

Cr<10%  4.846(4.75414.719]4.70114.707|4.738|4.789]4.880|5.017|5.224

(Cru=(Cr10°|21.36]13.23|10.78| 9.07 | 8.07 | 8.09 | 8.73 |10.05|12.23|15.84

Vs 26.17|31.41(34.02|36.64|39.26|41.88|44.49|47.11|49.73|52.34

Crex10®  12.414]2.380|2.366|2.359|2.353|2.373|2.392|2.427|2.477]2.552

Crex10%  24.17]16.01]13.55]11.83|10.83|10.87|11.563|12.88|15.11|18.80

R 2710|2364 2239|2152 | 2162|2259 | 2421 | 2622 | 2844 | 3089

EHP 129.0/135.0{138.5/143.4|154.3172.0/195.9|224.6/257.1|294.0

SHP 234.5|245.41251.8/260.7|280.6/312.8|349.7|394.01443.3|498.3

Vs in Kts 15.5118.6 | 20.2 | 21.7 | 23.3 | 24.8 | 26.4 | 27.9 | 29.5| 31

_30_




Table 3-4 Summery of Resistance Test

Unit
Model NO.
CU-129 CU-130 CU-130C
Speed(m/s)

2.0 252.0 259.7 322.4
2.2 257.0 272 .6 306.0
2.4 255.5 275.0 291.8
2.6 248.0 266.9 281.0
2.8 246.0 262.5 275.0
3.0 250.0 265.0 280.0
3.2 259.0 272.8 293.0
3.4 273.5 286.0 311.8
3.6 294 .6 306.6 333.5
3.8 325.0 330.0 356.0
4.0 364.0 354.2 379.8

_31_
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Table 3-5 Variation of Trim by Speed

Speed(m/s)

Model NO. CU-129 CU-130 CU-130C
2.0 5.00 4.70 760
2.2 5.37 5.09 7.40
2.4 5.55 5.40 7.10
2.6 5.60 5.68 6.74
2.8 5.60 5.90 6.50
3.0 5.54 6.15 6.43
3.2 5.49 6.30 6.40
3.4 5.36 6.30 6.40
3.6 5.20 6.00 6.38
3.8 5.00 5.50 6.30
40 4.80 4.80 6.20
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Trim angle

Wetted Length Keel(ft)
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Fig 3-9 Comparison of Trim angle
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Fig 3-10 Comparison of Wetted Length of Keel
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Wetted Length Chine (ft)

Wetted Surface Area
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Fig 3-11 Comparison of Wetted Length of chine

200.00 —

CU-130

160.00 —

CU-130C

120.00 —

80.00 —

2.00 2.50 3.00 3.50 4.00
Speed(m/s)

Fig 3-12 Comparison of Wetted Surface Area

_36_



Vu=1.9 m/s Vu=2.1 m/s

Fig. 3-13 Photographs of Wave Profile for CU-129 at full load
condition( 1)
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Vu=2.8 m/s

Vu=3.4 m/s Viu=3.6 m/s

Fig. 3-14 Photographs of Wave profile for CU-129
at full load condition (II)
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Vyu=3.8 m/s Vy=4.0 m/s

Fig. 3-15 Photographs of Wave profile for CU-129 at full load condition
cm)

Vu=1.2 m/s Vu=1.9 m/s

Fig. 3-16 Photographs of Wave profile for CU-130 at full load condition
(1)
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Vy=2.4 m/s Vu=3.8 m/s

Fig. 3-17 Photographs of Wave profile for CU-130 at full load
condition (1)

Vu=2.4 m/s Vi=3.4 m/s

Fig 3-18 Photographs of Wave profile for CU-130C at full load condition
(1)
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Vu=23.6 m/s Vu=4.0 m/s

Fig 3-19 Photographs of Wave profile for CU-130C at full load condition
(1)

Fig 3-20 Photographs of Wave Pattern for Model at full load condition
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