TS EFAE

11-1541000-001258-01

S=H LS floh 2gW7[0]d FTUALE

—

(The Development of Propulsion System of Small Electric

Fishing Boat for Curtailment of Fuel Expense)



fo
&
[o
!
i,
EH
bt
rlr
ok
)
ol
2
X
rlr

J,]—“’E‘ 2= Dl()xlo' Y ggl QO ]:l
. ] ]
[




il

Aol HuME A=

I8
p=1

14 2% 7

o

SRy

o HAAE
SES

%L

274

124

20114

R

B

&
N

Tor

it
"
Ho
fife)

—_—

0

-
)

B

i
oF

o

B/

wr
oF



Al

I.

!

SERE

Y

A

A71F3 o AFd AU

o

20119 10¥ 13¥4(F 8 ¢) 064 &= 38X =

2},

Td 18A30% AF EFY =

i
sl

o]

I

il

el ow B R Aol

7FA

]
N

2. 7heke] 29

2oF

3} Abal

A

4. = Bg AE

Fol 6096o]e] B %7}

S

—_
fite)

on
R

™

—_
fite)
</

-

5. seIN

!

)A

B
&

oF
Nlo




244 A9-FE5 Do

1

d
=1

]

‘A7l Al ¢

~
o) 1| o T o o) W T M
: Joow of = ~
A ﬂmﬂz_w% N o W o w CETET ZZ A
"y = - . o £ ‘ °o o N e
o E B mkxﬂﬂd% qﬁ@%ﬂwﬂ = Hom e W g
= ot = oo o T =T E PN o ‘
N 0 o "o O ]A_Jrﬂ.mwﬁ F«\Ir S S«L‘mﬂu\a
Ty M EZFEX o»ﬂW%ﬁM m%%ﬂ% ﬂwﬁ o W T
RO < M {=iy X on T 7o =
< <N 5 = E = E = S = W oL ok W 53 XX =
Fhp TANW w2 Lo d T o T T X 5 o
4+ N AT TR ) P wE T o
o & — m LE U&IT_ U‘.* ml _ Z,.# < ZI* ,NE ,_namu @ ey 7o) Hl R 1Aru 0 NM
W= TS e B m P TE T e _F L
T ARG O~ S S W o= H T o X
_— W _zT.cZ — ﬂ_A_H_LO i ‘.:L ,_IJ_./!OO UJ!:.L.&E
S G By oy RO Murmﬂw_,& B o= o Pe
~ = 0 ors —_ = T —_ —_
N s R e ® g™ W%ﬂwng = BE
T U ST EET DR gy O A - =T
W oo EICIC I~ ~x B o 1w LA ) " o
X oo 22w = T B i 0 % 9 B2
LI,QEHA a‘lﬂlxp = — = fola gt — ‘uw_oguﬁ
N = o] T 2 ﬂ02gmo Ho N o Nl il Gl oy
JU‘WL Jlm‘lﬁﬂ J-oﬂ.oio]mlﬂuu‘a ﬂLﬂWﬂW‘N_! ~ m_,ﬂ%w
X Owm =2 Cmop o= o oF w oo M oo A
mo T E o I = N o wo o T B - B £
= HE e XS oo d T G4 R ER Ty B :
w o Mo S ~ ) B X o S TE o
0 o — S N == — x . B 00 . ° B
= S o W X = = op A 9 Py B
b3 N o= B g R 7 Jo o dlge < < = 9 ay W Jo o
Mo ", ﬂ “4 3 Gi owuwéﬂ Tl ® e g il T PR
! X0 ) = I~ N o) & e =
NE oo N %%mtdlﬂ W uﬁ]%ww m_/xﬂﬁ icW ﬁ”i ol @%mm
= ) 5 N ]. X !
LRSI T LSS I S PR I A 5.
TR Ty Bl 0° R < ak G ww 1\ Ko oW : Mo AN+
IR RN 5 FTW o W om W =T oy
L W W A e rim M S o) = e = T W o B o | -
o5 B T 5 R T = o e TR ) % 2 ol
mboﬁ%duﬂr.%qo ol g o= X9 7z BT TE gy G B
— _ _ mm =
S - R D S R e LN
PRI A LR w B AR r  Eww TN TE s
TR KL - R o H D WX E R o B T E&
— % uiK Lo o 2 N zT, ok o = (s = ,DF oo s — o ™o MW ‘ﬂn_ 1 i s
— ! ! - T P ® o) T
T oy X WL HET e E RNy E T A4 AT B R NP
= JILIoEL!ﬂldH&H a e L EMM[TUI‘.F.FP. =%
— CINCE e p e Ba _— N AJm o H — =z @ 0 o T il T o
Scampwn o FRE g ﬁ4LMﬂmT1mM m g AR i - T
TE T " E M N < k0 = vy T ez om®md 7 0% E
<& T R T A= O P T WO T Ho =z O xmo»_m



3}
of delx ¢S AxE FAIUFU

A

oA A

XC}

]

=

2 g eEs Ak ]

e

A
pul

=15
T

s

g et 44

S

e

Ao
W

ol

i)

ol
W
m

)

"

=
T

ol 1039 1

[e]
A A7 17 23, 3t

T

A
p s

%

2

A
H

#Un @

o]
A

al

—_
o
oF

Hu
W

—~
o

el
oy

Nlo
2

o

ng 9

el

4 5 4%o0] A%

s

0

B!

o

N

i s = i R s RN 5

| 2%k

°©

o]

H

—L

4

(1t

o} Gire]

o

b oAl

°

A7lola A

obi™, A etelM 3tw o

i

R

+

o

™

e
-

T

B/

7}

3

3

A %

1949 2

I

Al
=2

F ltona o]Ade AA|, A=

- 3tonw A7|F

- ltong

CATWE

N



24 3}

V.

e

~

e

N

R
<
m_.%o
o

b9 A

oj
=<
3

~
<+

- 97 @He A5 Asw A

o

B
"o

=

1elo] A AA e o

=

Z2

) A AA R AR

A

=0
N

2

=
=1

g MY

oz
=

- HE A IRE

A 2

e

o
=

- 3tonw °ojAe =¥ A

A 7] 4 (FEL) ol A

o
T

]

()42

ol
A

J

_iV_



AZRE OEAE
2010 5€913¥9 MBCw &

4ANCH

87 vhare] wirhol A B Qg
A712 SHel ofdo] AwAF UG
FA%E 7147 A8 =@



& WA Agol

y.
-
g
T
Ao o £
72 ol ol
e ki T
o= o, o I
o w T4 4 il Mo T
gl ) ~< L
s T oEE . e w = W
k%R °© o & = T = 3 R
a X oo ol 3H T iy _ mp o T ~ T N
G | g = m N e w o 3 v
il G ™ o) o [ . ~ R ~ ol N
R ) g X of ) BH
= o WD w22 T B o T Mo O ou
< e T oo T W O W N F ) = o o &
ooz EW = o o 15 MrxHs ST mR
R T L Jo Toypmr e AR B R QT WA
T on T ONTH @R < B T
o} J@ﬂ = .HL ,@| %O N %0 = JD )AL — Ot ~ >A‘_ ﬂ ~ »A..ﬁ ‘_II‘V! O_E
ulp ™ Z = M _ 2o M o T T T W Z 1 e
T TN = o NS ﬂwa N = I -~ 3 W — ) N Mp w
T NG Al T o T s S T 2 Toor O \ A RO

_Vi_

MBCw 2=



37
2011

o

17157 oA AFHE Ak

20113 10€ 13Y(E8¢) 064l

1. 7] e 7 F7]

<P
o
)

- AR Aute] H7)Fe]

o|J

)

il

2007

4

Koz BEAZ g Ho| YR

—
file)

2. 7o olef Bl 7HA

KRR D

= B3
- AR

o
B -
< RR

iT \

4, =W BF AF

oy,

B
;o,._

}

P

)

<H
o

[e)
Zh

Feg

3]

d=

A

HiE 2] 7H4 ] 50%

2011 2€ 11 MBCU+#

KBS 92

AZ71¢ 200 oA B

3t

EIBS

i

pu—

0

Ho

- vii -



At st A (Y HE)
VI. AHSA

bl
il
NJo

0

<y

=

Hr

Tor

VIL AF71

e

~

_‘%

~ viii -



SUMMARY

I . Objectives

- Development of 1 ton fishing boat of electric forwarding
- Development of 3 ton fishing boat of electric forwarding

- Construction of an electric forwarding system with economies.

IT. Contents
1st Phase
- Construction, model test, real sea test and economic evaluation for 1 ton fishing
boat of electric forwarding
- Design and test of new model for 1 ton fishing boat of electric forwarding
- Circulation water tank experiment and Ocean engineering water tank experiment of
new model for 1 ton fishing boat of electric forwarding
- Design, manufacture, real sea test and economic evaluation for new 1 ton fishing

boat of electric forwarding

2nd Phase
— Reliability construction for 1 ton fishing boat of electric forwarding
- Design and manufacture of model for 3 ton fishing boat of electric forwarding
— Circulation water tank experiment and Ocean engineering water tank experiment of
model for 3 ton fishing boat of electric forwarding

- Design, manufacture and real sea test for 3 ton fishing boat of electric forwarding

3rd Phase
- Reliability construction for 3 ton fishing boat of electric forwarding
- Economic evaluation and effective analysis for small fishing boat of electric
forwarding

- Diffusion plan for small fishing boat of electric forwarding
IM. Results

We dried four ships as below.
- General 1 ton fishing boat of electric forwarding
- New 1 ton fishing boat of electric forwarding

- General 3 ton fishing boat of electric forwarding

- New Catamaran type 3 ton fishing boat of electric forwarding

_ix_
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DuffyAF2] electric boats
14 Runabout
Length: 14" - 0"
Beam: 6" - 6"
Draft: 24"
Capacity: 5 Adults
Displacement: 1,700 1bs.
Top Speed: 5.2 MPH
Running Time:
@ Cruising Speed: 7.5 hours
@ Top Speed: 3.5 hour

2. 259 4%

100% emission free

The advanced aquawatt green power electric outboard motor

For commercial and private use in fresh - and salt water.

Green POWER + Green RACING 13 kW or 22 kW

2 types with 13 kW or 22 kW available. Either with tiller or remote steering. Suitable for
new AGM - or Lithium batteries. Size, construction and performance similar to a petrol

engine with 20 or 30 hp.



Version with remote steering and throttle. Version with tiller control, key - and sa-fety switch, LCD display

Suitable for all standard installations.

Can not be compared with conventional electric boat engines

Much more power and thrust

Built with sea water resistant aluminium
Advanced AC electric motor and digital controler
Suitable for salt water with zinc anode

For heavy duty due to integated water cooling
Large 9,25 inch aluminium or stainless steel prop
Suitable for standard propellers

Standard spare parts for pump and anode

Tilting and trimming

Suitable for shallow waters

Connection cable UV resistent, non hydrolyse.

Power - Catamaran with double 13 kw outboard Falcon F 400 RIB with 13 kw engine, LI - batt. 19 knots speed

The advanced aquawatt AC driving system sets new standards for electric boat propulsion



Green POWER The universal power system for heavier hulls and hydro planing. Power
output 10 kw with the use of AGM batteries. With 50 volts lithium batteries the power
output increases to 13 kw.

The sensor driven controller assures an optimized thrust for a heavy fishing boat as well
as for a high speed hull. This engine pushes a 900 kg fishing boat to over 10 knots or a
light dinghy to over 20 knots.

Green RACING An unique outboard motor for higher speeds for light hulls and cats.
Power supply with lithium batteries. Not suitable for heavy hulls. The world's most
powerfull electric outboard motor with exceptional performance. 22 kW power output (30
hp)!



Technical data

Green POWER Green RACING
Transom hight 20 inch 20 inch
Nominal voltage 48/50 volts 80 volts
Battery current AGM / LI max. 240/ 300 Amp X / 300 Amp
Output AGM / LI Batterie 10 / 13 kw X / 22 kw
Battery system 48v AGM / 52v lithium 80v lithium
Plug SBE 320 SBE 320
Cable steering for remote C2 C2
version
\Weight 57 Kg F
Propeller 3-925x7to8 3—9,25 x 7 to 8
Propeller rotation 0—3250 0—3550
Thrust with standard prop (alu) {112 da N /135 da N F
Thrust with thrust prop 123 da N /148 da N F
Maximum speed 22 Knoten F

F : to follow. (Available from may 2011)

Multi functional display

aquawatt electric outboard engines are equipped with a perfect
information system. The LCD - display indicates the rpm of the
electric motor, the battery voltage, the operation hours, the motor
current and the battery current.

is shown in

Additionally the charging state of the battery

percentage and a graphical display. Low battery and high
temperature release an alarm light.

Error messages are indicated by an error code.

Satety

@ Nominal low voltage under 100 v.
@ Safety switch with engine stop
@® Key switch

@ No start with gear shifted

Battery system

The aquawatt electric outboard engines can be operated with various battery systems. The
POWER model can be equipped with lead acid batteries (48 volts) or lithium batteries (51.2
volts). This results in a power output from 10 kw to 13 kw. The RACING model requires
a 80 volts lithium battery.

More information is available from the

documentation ,batteries and chargers®.



Advantages

Many boats are already equipped with remote steering for petrol outboard engines. The

aquawatt engine has correspond-ing connections which guarantee a smooth and quick

and a electric outboard

installation. It is even possible to operate the boat with a petrol -

motor.
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DuffyAF9] electric boats
14 Runabout
Length: 14" - 0"
Beam: 6" - 6"
Draft: 24"
Capacity: 5 Adults
Displacement: 1,700 1bs.
Top Speed: 5.2 MPH
Running Time:
@ Cruising Speed: 7.5 hours
@ Top Speed: 3.5 hour

(3) &+
1009 emission free
The advanced aquawatt green power electric outboard motor
For commercial and private use in fresh - and salt water.
Green POWER + Green RACING 13 kW or 22 kW
2 types with 13 kW or 22 kW available. Either with tiller or remote steering. Suitable for
new AGM - or Lithium batteries. Size, construction and performance similar to a petrol

engine with 20 or 30 hp.

_24_



Version with tiller control, key - and sa-fety switch, LCD display Suitable for all standard

installations.

Can not be compared with conventional electric boat engines

@ Much more power and thrust

@ Built with sea water resistant aluminium

@® Advanced AC electric motor and digital controler
@ Suitable for salt water with zinc anode

@® For heavy duty due to integated water cooling
@® Large 9,25 inch aluminium or stainless steel prop
@ Suitable for standard propellers

@ Standard spare parts for pump and anode

@® Tilting and trimming

@ Suitable for shallow waters

@ Connection cable UV resistent, non hydrolyse.

Falcon F 400 RIB with 13 kw engine, LI - batt.
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Dimensions
| tems
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Fig. 3.1.3 Full load condition, Vs=3 knots, Fn=0.184
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Fig. 3.1.4 Full load condition, Vs=4 knots, Fn=0.245
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Fig. 3.1.5 Full load condition, Vs=5 knots, Fn=0.306
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Fig. 3.1.6 Full load condition, Vs=6 knots, Fn=0.368
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Fig. 3.1.7 Full load condition, Vs=7 knots, Fn=0.429
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Fig. 3.1.8 Full load condition, Vs=8 knots, Fn=0.490
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Fig. 3.1.9 Full load condition, Vs=9 knots, Fn=0.551
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Fig. 3.1.10 Full load condition, Vs=10 knots, Fn=0.612
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Fig. 3.1.11 Full load condition, Initial trim -0.2m, Vs=5 knots, Fn=0.306
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Fig. 3.1.12 Full load condition, Initial trim -0.1m, Vs=5 knots, Fn=0.306
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Fig. 3.1.13 Full load condition, Initial trim +0.1m, Vs=5 knots, Fn=0.306
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Fig. 3.1.14 Full load condition, Initial trim +0.2m, Vs=5 knots, Fn=0.306
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Fig. 3.1.15 Light weight condition, Vs=3 knots, Fn=0.184
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Fig. 3.1.16 Light weight condition, Vs=4 knots, Fn=0.245
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Fig. 3.1.17 Light weight condition, Vs=5 knots, Fn=0.306
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Fig. 3.1.18 Light weight condition, Vs=6 knots, Fn=0.368
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Fig. 3.1.19 Light weight condition, Vs=7 knots, Fn=0.429
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Fig. 3.1.20 Light weight condition, Vs=8 knots, Fn=0.490
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Fig. 3.1.21 Light weight condition, Vs=9 knots, Fn=0.551
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Fig. 3.1.22 Light weight condition, Initial trim -0.2m, Vs=5 knots, Fn=0.306
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Fig. 3.1.23 Light weight condition, Initial trim -0.1m, Vs=5 knots, Fn=0.306
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Fig. 3.1.24 Light weight condition, Initial trim +0.1m, Vs=5 knots, Fn=0.306
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Fig. 3.1.25 Light weight condition, Initial trim +0.2m, Vs=5 knots, Fn=0.306
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Fig. 3.1.26 Light weight condition, Initial trim +0.3m, Vs=5 knots, Fn=0.306
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Fig. 3.1.27 Measured total resistance, Full load condition

_72_



AIBYUBOYDS ) mmmmm
wgowi |[HOIM =
wzrgwia 1HOM
wiprgwis LHOM

wprg-wiin JHON
wzg'o-wia 1HOM
wowla ) HOI

C & 4 M & X

WpzZ oWl 1HOIamM LHOM

(H3YUs0YIS 1) 1HOIEM LHOIT 1006ON'SW
—1IN3I0144300 JONVLSISTY TVLOL- LTINSTH 1S3 L JONVISISTY

002

00e

LO1#0

Fig. 3.1.28 Measured total resistance, Light weight condition

_73_



1 I 1} I 1 3
e O SO [P
1 I i 1 1 I
1 I 3 1 1 I
Y Y Y o e A _____________
b [ t 1 t [}
e ___ A ______
T T ] 1 1 1
I 1 I 1 I i
I 1 i 1 I 1
llllllll e I e A e e | R R Ea
1 1 I 1 I i
1 1 1 1 1 1
| : i ; X |
|||||||| 2 (it St ettt St ity ettty Al Tl ity Kbttt | Eee e Bt Bttt
1 1 1 3 1 1
1 1 1 3 1 1
\\\\\\\\ B St e B T e T B | —— - - -
" o ° ° " ! " "
““““ 2 T e e s e A S
i i 1.9 i 3 H
0" P 90 """ 1T g0 T F0 e T g0 """ T g0 T T [
W W o I g 8 " !
| u bl | v | ' 2 I
........ FORTUR - I R S RN SR AN I S R S AU SR
1 1 I 1 I 1
1 1 I 1 I I
e oo ___
i : v W K | ”
oM N _______2_______
| v | i : :
R I I L Ll ____ _rllif\\\w\\\\\\\\\_ \\\\\\\\\\\\\\\\\ o __ .
“ v H 1 T _ 1
1 ' 1 I 1 1
........ e e A e R it RCEEELE EE ISR CLy PO LUy
1 1
I I 1 ! 1
........ e e s e ‘d'd (ddy)eSeyug v
........ S GOt CU Ut Y DRI S A
; “ ; : | 'V (ddg)edexug o
IIIIIIII - —————— _—————— L oo _———— e Y =
1 1 I 1 1 ]
“ ! ! ! “ 7 :

(lepow w')=dd7) V01 TN LOO6'ON'S'W
JOVMNIS LTNS3H 1S31L FONVLSISIH

0olL-

00

oG

ool

(ddT%R)FOVINIS

Fig. 3.1.29 Measured sinkage, Full load condition

_74_



ug

I I 1 1 I 1
S R FU U S U S R S SN S R SR

1 1 I 1 i 3
B R R T B B e S R EEERE RS
......

I I 1 ] 1 1

: : : ; ; ;

1 I 1 I 1 1

1 1 1 I 1 1
“““““ . ' : ‘ |

[ N N R N N T
........ RO - AU U - U S S SO SR SO (NS SO

" " .8 " ” "

(1 A T 90T VT qo T PO O T go T (/I VT I

1 I 1 1 1 1

h | | ) = 8 8 !

! ! | B - v v __
B e B B T AR R ARRREEE R ARREEEEE EERCEEEL
o e e o o ____a________]

: ' ¥ i i |
B e e S e B R RS
e R G- R L T A

m 4 “ “ | “

I 1 1 1 1
........ T | g'E'S (dd TR )eBENUIS O
........ ﬂ:ll:-:----iﬁllll:-----1_:------,-::11,11,111:---1_: ‘o4 (ddg)edfeuis v
—_————— o - B ks Rt i B B e a4--

y" | | " " "d'V (ddy)edenus o

: “ | " : | _

(Iepow wp’| =ddT) IHDIIM LHDIT LO06ON'S
JOVMNIS 1TNS3Y 1S31 JONVLSISIY

ool-

0s-

00

08

00l

(da1%)IDVHINIS

Fig. 3.1.30 Measured sinkage, Light weight condition

_75_



1 | [

' 1 '
Aol ____]
1 1 1

I 1 1

Vo IS [ e
I B ] T i

1 ' 1

| ] '
B e e e
| | i

| ] i
St e Sl e ity
' 1 1

' ' 1

T T T

1 1 1

1 1 1
Ammmm e B ERREEEEEE
i i 1

| I I
B B R e
i | t

i 1 |
Ao L B
1 ' 1

1 1 '
[ (SO S -
' £j0 ' <0 ' I
I i 1

. ! o )

| [+] [ ]

i | )
i O dee ]
1 [ i

1 ' '

L — - . - e
I [ [

1 I 1

' ] ! _
S e e R
1 | 1

| | '
. Sntiiaty el il e AT T T s
1 1 i

1 1 i

T T T

1 1 !

1 1 1
A e 1~ — - m -
' ' 1

v ' 1
B R Bt B
| 1

I 1
B el TPy R —
' ( wej o

1 1
[ Ao ]
1 ' T

1 ' 1

L : I

(lepow wg'|=ddT) @VOT 11N4 1006 ON'S'
WML 17NS3Y 1S3L FONVLSISIH

00—

00

0s

00}

(Fop)AIL

Measured trim, Full load condition

Fig. 3.1.31

— ‘76 —



T I I I I I
' I I 1 I I
L S [ S S S S S
I i I ' i )
t | ! I I )
S S ) SR RIS . I R L]
T T - A e T I Tt Tt o
' I | 1 1 I
' ' | { ' i
e e ey H ety (sl Sl e e e (e [
1 1 1 I 1 1
| i | | | {
\\\\\\\\ e e il Bttty Ity Bty (et tl Bl B it
| I ' ! I I
| | ' i i |
T T v T T T
I I i I i 1
1 1 I i i 1
\\\\\\\\ e s B Bl i B e B T PP pp
1 1 | 1 0 '
I ' ' I ' i
wwwwwwwww e T e e I ol T e g gy gy |
i | I I 1 '
' | I I 1 1
wwwwwwww i e R ek T GEpEpEESUpU [P SRS [ DU
' ' i I ] I
I 1 | I I
wwwwwwww e ) e
4] ! 9/0 ' S0 i 0 I €0 ' 4[] ' o
I ' I ! I
. . . L . L
| [ [ [ [re) [*] I
! ' 1 I lo) 1 !
g A U [ U O
I 1 t (e} 1 [ 1
I ) I I | I
O D P D NS S S
1 i i i i i
' | i e 1 i 1
1 o ! ' | ' ]
TTiT T T 1 e ey iy [ty Sy Attt ittt Bttt Tty
i 1 1 1 1 I
| 8 | | | ;
\\\\\\\\ R et e it A Rl e e R L e
1 I i | ' !
( | l | ' '
T T T T T T
' 1 i 1 | 1
' ' 1 ' | 1
\\\\\\\\ e s B Bl B R B e R e kT T T pup RO
1 1 I I ' I
| I I I ' 1
\\\\\\\\ e B B Eate e B T Ty G O
' | i i 1
' I I | 1
|||||||| By Al e D et T L T T T epupr Uy DU S -
1 | | | t we) o
r I i ' I
\\\\\\\\ B et Tyt 0y 1 S -4
| ' | | | T
' ' I I | 1
L : L ) ! L

(]apow wq'1=dd7) IHODIAM LHDIT L006ON'S'W
WML LINSIY 1S3L IONVLSISIH

00l-

0'6-

00

0's

00!

(Sep)WIHL

Fig. 3.1.32 Measured trim, Light weight condition
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Fig. 3.1.33 Power prediction
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Table 3.1.2 Comparison of main dimensions

Main Item T &€ =3 &¥
L. B. P. 7.2m 7.2m
Depth 0.606 m 0.606 m
Breadth 2.0m 2.0m
Draught 0.28 m 0.33 m
Design speed 5 knots 5 knots

48 CFD Code?! FLUENTE o]&3lo] 7|& 1E5 oAX AFAG digt #2848 -
gttt drfrEel dig AMES TSt o, dF RS Realizable k-e 28 & ©] &3
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Fig. 3.1.35 AAtZA A9 A9 SF

Fig. 3.1.36 Boundary conditions
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< Original hull >

< Modified hull >

Fig. 3.1.37 Simulated wave patterns, V=5knots

< Original hull > < Modified hull >

Fig. 3.1.38 Simulated pressure distribution on hull surface, V=5knots
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0 = 0.666 CF% (3.2.1)

Fig. 3.2.1 ZAo|Wgore 437 714 B (99 : m/sec?)
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Table 3.2.2 AxZAo)W3gdA FANEEe BE (P :m/sec?)

Station No. V. accel (g) V. accel. (m/sec™?2)
AP 0.136 1.33416
1 0.136 1.33416
2 0.136 1.33416
3 0.136 1.33416
4 0.136 1.33416
5 0.136 1.33416
6 0.136 1.33416
7 0.136 1.33416
8 0.136 1.33416
9 0.153 1.50093
10 0.17 1.6677
11 0.187 1.83447
12 0.204 2.00124
13 0.221 2.16801
14 0.238 2.33478
15 0.255 2.50155
16 0.272 2.66832
17 0.289 2.83509
18 0.307 3.01167
19 0.324 3.17844
FP 0.341 3.34521
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A4 stsd o 93t stF U A3 Tl 9% Vertical bending moment (M)
M,=055-A-L- (Cy+07)1+ay) (3.2.2)
A% stsd o o3k skl 23k Vertical bending moment (M)

M,,, = 0.6CI*)BC,,

(3.2.3)
M,s = 0.35CI*B(Cy+ 0.7)
A= (Ty,)
3.2M
T, = 7 v (3.2.4)
T gy ReUE 2 da=Ee] FHu gk Table 3.2.39F 2t}
Table 3.2.3 Hd] 3% w3 ESLWE % A
ES I k=: =8 "
Wave (Hogging) (kN-m) 33.9 30.7
Wave(Sagging) (kN-m) 40.4 38.5
Shear (kN) 17.9 17.1
3. €499 4F
A Ao A9 slamming pressure(py)= GL X592 2] (3352 AHgstdon HAojwdk #X =
Fig. 3229 #t. 2 AMulo] A9 M4 Ao Ao Adizozr FReAT FFo A=
HAs] & FHUo] AL ASS & 5 Ak
on A
Py = 10" K Ky l0 0 (3.35)
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Fig. 3.2.3 7] /&

(a) ISO view



Fig. 3.2.4 AAAAY € 48 &% 4

Al B A e FAY FEE Fig. 3.25% Fig. 3.26904 72t B+

(a) ISO view (b) A4 P

Fig. 3.25 +4 A9 I4&
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Fig. 3.2.6 AAdA Y &4 &
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slov), A R 8 axe
24 DA FARA
Vel elstel mgA DA
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Fig. 3.3.2 (a) @AFEASTY] 57132, (b) @ FEAFT7 @ S7HI=

TAA AR AF el Aol ARHH, 1A} AR Apolo] T FW A} vl
A nAA AT A3 B2 W Aol &) Azrel Aol wek A7 WaA ek of

A o] 3| AL E %74 (synchronous speed)E}t 3t™ t} &3 28 #AE et

0= 20verp, (3.3.3)

A71A 0,2 AR HEE [rad/slolty. @Etd 3 A =AF dAT w3 s
TAAAE THW FUIEE olt AR Hr oo, AboldlE £EO A7F EAEH olE &
HEE(slip speed) o402
wi 2E& #AE et

W= W =0, 0, (3.3.5)

b, =D coswt

A7 Agel A7) BFe] A% ¢80 FAeH, HAA A6 FER A4S thew 2
o,
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(3.3.6)
(3.3.7)
(3.3.8)
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Table 3.4.1 4.5kW BLDC 2H 9 AFZF #H3ld u}

AR A RPM(1/2) HA % = (m/s)
20 400 1.390
42 530 1.662
50 550 1.939
78 660 2.216

: 3m/s = 10.8km/h)

Fig. 3.4.3 A% S5km/hol A ¢ Awu| et M4 Wave Pattern

(4.5kW BLDC 2§ F3)
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Fig. 3.4.4 A< 8km/holA ¢ Aule} X4 Wave Pattern
(4.5kW BLDC &E¥ F3A)

Table 3.4.2 10kW AC EH Y A7 F W & FI 45 49

A5 F(A) RPM(1/2) A A< = (m/s)
150 1580 1.939
250 1900 2.493
300 2300 3.012
440(H o) 3400 4.134

(F% : 3m/s = 10.8km/h)
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I} 7t

- AEZS 1.828molA 2.0m= =ZA dte], FHAWEA S Heawo2A APFs R

- 71& A8oA A TASAH /}j’\U] Waves 97| #15te] A 47| Profiles 912 =

Hol Agn 294 5E FIAATIL, JAHR w5 Fs sdshA $h
- Knuckle lineg $lolal, Round3}ste 24 A ze] AGAS &t
Knuckle line® 258 A= ¢ A3 (Eddy resistance)S =¢] #.

Table 4.1.1 Comparison of 1 G/T hull forms

IEE Y o oxtE ¢
JENA Herof & SHE ofd
Lpp (m) 7.20 7.2 7.20
B (m) 1.80 2.0 2.00
D (m) 0.80 0.8 0.80
d (m) 0.28 0.33 0.28
Disp. (ton) 2.50 2.58 2.50
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Fig. 4.1.3 Full load condition, Vs=3 knots, Fn=0.184
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Fig. 4.1.4 Full load condition, Vs=4 knots, Fn=0.245
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Fig. 4.1.5 Full load condition, Vs=5 knots, Fn=0.306
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Fig. 4.1.6 Full load condition, Vs=6 knots, Fn=0.368
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Fig. 4.1.7 Full load condition, Vs=7 knots, Fn=0.429
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Fig. 4.1.8 Full load condition, Vs=8 knots, Fn=0.490
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Fig. 4.1.9 Full load condition, Vs=9 knots, Fn=0.551
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Fig. 4.1.10 Full load condition, Vs=10 knots, Fn=0.612
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Fig. 4.1.11 Light weight condition, Vs=3 knots, Fn=0.184

- 124 -



Fig. 4.1.12 Light weight condition, Vs=4 knots, Fn=0.245
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Fig. 4.1.13 Light weight condition, Vs=5 knots, Fn=0.306
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Fig. 4.1.14 Light weight condition, Vs=6 knots, Fn=0.368
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Fig. 4.1.15 Light weight condition, Vs=7 knots, Fn=0.429
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Fig. 4.1.16 Light weight condition, Vs=8 knots, Fn=0.490
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Fig. 4.1.17 Light weight condition, Vs=9 knots, Fn=0.551
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(MS9001 : 1A= 2 7]&/d 9, MS0014 : 23pd = ANE HAEY)

Fig. 4.1.18 Measured total resistance, Full load condition
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Fig. 4.1.19 Measured sinkage, Full load condition

- 132 -



Fig. 4.1.20 Measured sinkage, Light weight condition
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Fig. 4.1.21 Measured trim, Full load condition

- 134 -



Fig. 4.1.22 Measured trim, Light weight condition
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Fig. 4.1.23 Power prediction
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Fig. 4.2.3 Full load condition, Vs=3 knots, Fn=0.186
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Fig. 4.2.4 Full load condition, Vs=4 knots, Fn=0.248
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Fig. 4.2.5 Full load condition, Vs=5 knots, Fn=0.311
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Fig. 4.2.6 Full load condition, Vs=6 knots, Fn=0.373
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Fig. 4.2.7 Full load condition, Vs=7 knots, Fn=0.435
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Fig. 4.2.8 Full load condition, Vs=8 knots, Fn=0.497
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Fig. 4.2.9 Full load condition, Vs=9 knots, Fn=0.559
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Fig. 4.2.10 Full load condition, Vs=10 knots, Fn=0.621
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Fig. 4.2.11 Light weight condition, Vs=3 knots, Fn=0.186
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Fig. 4.2.12 Light weight condition, Vs=4 knots, Fn=0.248
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Fig. 4.2.13 Light weight condition, Vs=5 knots, Fn=0.311
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Fig. 4.2.14 Light weight condition, Vs=6 knots, Fn=0.373
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Fig. 4.2.15 Light weight condition, Vs=7 knots, Fn=0.435
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Fig. 4.2.16 Light weight condition, Vs=8 knots, Fn=0.497
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Fig. 4.2.17 Light weight condition, Vs=9 knots, Fn=0.559
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Fig. 4.2.18 Light weight condition, Vs=10 knots, Fn=0.621
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Fig. 4.2.19 Measured total resistance
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Fig. 4.2.20 Measured sinkage, Full load condition
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Fig. 4.2.21 Measured sinkage, Light weight condition
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Fig. 4.2.22 Measured trim, Full load condition
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Fig. 4.2.23 Measured trim, Light weight condition
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Fig. 4.2.24 Power prediction
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Va = Ra x la+ La(dla/dt)+ EMFa
Vb = Rb x Ib+ Lb(dIb/dt)+ EMFb
Ve = Re x Ic+ Le(dlc/ dt) + EMFc
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2 EMFE olgjoz wagrch

EMFab= Ke x o

= Vab — lab x Rab) / Ke

A7F Yol A e] EMF+=
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ZARIZHAA AF F2E
Part list
Mo, g = - % i H]
o AL (T
. - o " . = L& WV
1 [EF32 ? [BLDCEH, 4.6KW I _
dzedn 29 A
1-1 s =371 2 (2129, yrater tight type, [DEAF (obulsl AE)
A | R i o 1 |2.8EA =4 (A AFHE)
3 = . I 5 =4 (REVO +=4AF
3 | & HHE lset |E1E Q14+, 48V 160AH s
4  |contactor 1 ZAL (A7 FolE)
5 |o1H® L AF/AF d8F2, DCL8V, [9=4F (GEW
480A. HzE8A 4 AF
G Battery On/Off Swatch 1 At (AT S
~ WiEi gl EAHZ A Input : =1t fiz}x

Battery Charger

DC4BY,

ARALLIA

Selector

o Battery Monitoring i 7 =4k (REVO =&
o
[ S— A Bl N7N-8B224-623
=14} (A= ENC
10 GP.5 1 oo Sy
Ne1-601-6666
11 BHZ g8 lzset [Bl& 1413, 48V 100AH ==+ (REVO 447
12 (=32 (Wheel type 1 F9=4, Piston rem tvpe, |FWAF (A7 FolE)
13 |&=zddH 1 |4%3 2 &= 232 L8 (efrbat AE)
DISFLAY SYSTEM FOR 7 . =4k (REVO AlZE
g [P A 1 [WEE 2 2 Aol T e
BATTERY 070-8224-5231
16 |KEY SWITCH 1 =4 (A3 FoE)
=14k (F9ENC,
16 |PROCESS UNIT 1 Lo TR
Nel1-80N1-5R84
o LCD DISPLAY FOR i |4k (4 ENC,
"' |NAVIGATION EQUIF, 051-601-6665

+127] (FISH FINDER)

=4k (BFENC,
0b1-601-6666
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HIRLIOGRAFEY

DA} RV, KO

PESCRIPITOR

000, 8, 04 A

DESIGIED BY BASIC DESIGR THAM

z

DESCRIFTION aTy [REMARE

BATERY CHAER

CHANGE VR SELECTOR SATEH

aFs

BATERY 3 10wl

HEL

WAROETNG LER

LD 5PLar FoR SATIEN SveTEw

KEY s

FROCESS LMIT FOR NEHKATIN EOUF.

LD oi5PLar RO SAVEATION EQUR

[
\
1
1
\
'
1
'
1
1
|
|
\

AsH_ ANGEr

e HUL w0,
)

" T [ SUBIECT 16/T ¢ ToN RSHERY BOAT

P

R GENERAL ARRANGEMENT
[eme T

e

T TR T
zynm 1/an | aeos cses

o rEre
R

BLILDER

S1e TAUH MARINE CONSULTANTS L,LTD,
oo | VM | o S 2 S

A Hhe) X =

2. BLOCK DIAGRAM FUR ELECTRIC FOWER
[RTERY CHARGER, BSI5 & EN'TY OE)

ox /o3

HUL He.

o .

ot

“ s ° WARKED CABLE BY BWS MAER

BIBTIOGRAPHY

DESCRIPIION

10
=

214

N [HULL &G
OWHER ol

FRE | sumiEeT g o Tow FiHERY BoeT

o

EEEam BLOCK DIAGRAM FOR
e ELECTRIC POWER

el ™ o aal

huiLoes

AL Ce ULTANTS T
pEsIoNER ﬂm‘ Tl WSS TR S

A7 2
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rae @/ m .
1. BLOCK DlGRAM FOR wuLSION CONTROL  [——— EIBLIOCRAPHY
(SPEED CONTROLANEAO/ASTERN COWTROL & STEERING) S - DATH KEV. 10, DESCRIPTION
Q5] et mis oF w s
=
e TEI0TH
W8 cem
1] v n,
a8 T 1 sis =
| L coiTieen -
tora;
T T can 1 T T T ey |
LT Gl | RS | ron ] 1 |Pow. . S, Bl comaL
o 3 o 3 e
H i P
il 2 — £ ne
8 EH Tyl U% W
g 1
i 7,
sl 4 = ot
il
H (SEE “EXT Pa3E)
L atmaon
T HULL N
e Ra
7 = | sumieeT 6T 5 Tow AskERy Bost
T
i BLOCK DIAGRAM FOR
R I0PULSION SYSTEM
e P ol
[BUILDER
el m| o S T o
FAAN Y 2AE
A= o =8
w/m -
slock DlacRan FoR REMOTE INDICATION OF = EIBLIOCRAPHY
EROPULSION 4ND SHI'S AUXILKRY FURCTION  (—— = ban |REV. 0 DESCHIPIION
COTMOL STTEN (PRCHT WALL F WPy
— wen
LoD WosTEE o
[ el =)
mﬁnu?ﬁ
azs :
[ —— Hisl Iz 13
SRALL PR DAERTTS [ e B
e oz | teawowmom | =
e E o el r E R
L, i ! e BT
- SErang HE L [l il
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s ]
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HULL NO
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AT e T T T o
[Geraaer I [ a
[BUILDER
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BMS, Display
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2. T2z A4

<BE A7|FAAH Z=d A 234>

7h 22y AAA

— Ship Load Cond. : Full Load

- Sea Margin - 15%

- AA v : 15.0 Kw(Motor Output)

- AA A 1 2700.0 RPM (7]¢1H] : 1.0)
- g 280t : 0.970 (72} L Drive)

U, z24de HA4 A3

A Ao AA AL Series Datad] W9 vro=z zZazHe g&o] ul$ zHol(0.25
olsh) AA FAAZF vt x7F Adet Bk adA 27 AA AEE AREE7] bke 1
AA A3E Qoste] FEEE oSy 2

(1) A/RHE 28 AE/AO = 0.802 7}A

Dia(Inch) 7.5" 8.0" 8.5" 9.0" 9.5" u 1
L
(mm) (190.5) | (203.2) (215.9) (228.6) (241.3)
m] %] H](P/D) 1.245 1.068 0.924 0.804 0.699
1z (Inch) 9.34" 8.54" 7.85" 7.24" 6.64"
(mm) 237.2 217.0 199.5 183.8 168.7
#8(no) 0.202 0.221 0.237 0.249 0.254
M &(KTS) 5.13 5.22 5.30 5.35 5.38
(3) A/NHE =AY, AE/AO = 0.952 7173
Dia(Inch) 7.5" 8.0" 8.5" 9.0" 9.5"
H| 1
(mm) (190.5) | (203.2) (215.9) (228.6) (241.3)
1] %] 4](P/D) 1.171 0.950 0.877 0.771 0.679
1 %] (Inch) 8.80" 7.60" 7.45" 6.94" 6.45"
(mm) 223.1 193.0 189.3 176.3 163.8
#8(no) 0.206 0.221 0.236 0.249 0.255
M &(KTS) 5.15 5.22 5.29 5.35 5.39
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AR AFAGAAFH Mafcte] FEF 127 ¥ = e
o, WAl ® AWUIE FHeR sk 3EHF Aol duA dids HEE &gl iy of

Aol Stz vigE e Aea 7HAd ded Ao FAn

el APL EFalo] ofnse] A/FEANAL Agas FANN Rl AR ol
2, A%AQ AL Bao] AL S A hemo 2 werala 9

- wE e WY EAG] mE BEy

- ool WA H o} Q= W e B Hu

- FAA A HFel W kil :

- A% egel e ojge AAel A7

’

oAaere dA MdefelA EadH e BEdoR FaAde Table 5113 2L
[e)
= 5

Table 5.1.1 Principal dimensions

| tems Dimensions Remarks
Lpp (m) 7.50
B (m) 3.20 &=
B" (m) 0.72 =N A=
D (m) 0.90
d (m) 0.45
Cb 0.844
Disp. (ton) 4.20
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Fig. 5.1.2 Full load condition, Vs=2 knots, Fn=0.120
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Fig. 5.1.3 Full load condition, Vs=3 knots, Fn=0.180
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Fig. 5.1.4 Full load condition, Vs=4 knots, Fn=0.240
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Fig. 5.1.5 Full load condition, Vs=5 knots, Fn=0.300
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Fig. 5.1.6 Full load condition, Vs=6 knots, Fn=0.360
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Fig. 5.1.7 Full load condition, Vs=7 knots, Fn=0.420
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Fig. 5.1.8 Full load condition, Vs=8 knots, Fn=0.480
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Fig. 5.1.9 Full load condition, Vs=9 knots, Fn=0.540
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Fig. 5.1.10 Full load condition, Vs=10 knots, Fn=0.600
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Fig. 5.1.11 Residual resistance, Full load condition
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Table 5.2.1 Principal dimensions of Lpp=6.5m catamaran

| tems Dimensions Remarks
Lpp (m) 6.50
B (m) 3.00 &=
" (m) 0.65 CESH &=
D (m) 1.00
d (m) 0.40
Cb 0.676
Disp. (ton) 2.34
=
= : = \—:]%E

Fig. 5.2.1 Lines of Lpp=6.5m catamaran
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Fig. 5.2.3 Wave patterns, V=3.0 knots
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Fig. 5.2.4 Wave patterns, V=4.0 knots
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Fig. 5.2.5 Wave patterns, V=5.0 knots
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Fig. 5.2.6 Wave patterns, V=6.0 knots
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Fig. 5.2.7 Wave patterns, V=7.0 knots
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Fig. 5.2.8 Wave patterns, V=8.0 knots
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Fig. 5.2.9 Wave patterns, V=9.0 knots
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Fig. 5.2.10 Wave patterns, V=10.0 knots
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- Qutside -

- Inside -
Fig. 5.2.11 Flow patterns, V=5.0 knots
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Fig. 5.2.12 Flow patterns, W/Trim tab, V=5.0 knots
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Fig. 5.2.13 Flow patterns, W/Trim tab, V=6.0 knots
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Fig. 5.2.14 Flow patterns, W/Trim tab, V=7.0 knots
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Fig. 5.2.15 Flow patterns, W/Trim tab, V=8.0 knots
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MO0021 : W/O Trim tab
K0021 : W/ Trim tab

Fig. 5.2.16 Comparison of residual resistance

MO0021 : W/O Trim tab
K0021 : W/ Trim tab

Fig. 5.2.17 Comparison of trim angle
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MS1001 : Lpp=7.5m Catamaran (Old)
MS0021 : Lpp=6.5m Catamaran (New)

Fig. 5.2.18 Comparison power prediction
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Fig. 5.3.1 Test model of Lpp=9.0m boat
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Fig. 5.3.2 Wave patterns, V=3.0 knots
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Fig. 5.3.3 Wave patterns, V=4.0 knots
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Fig. 5.3.4 Wave patterns, V=5.0 knots
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Fig. 5.3.5 Wave patterns, V=6.0 knots
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Fig. 5.3.6 Wave patterns, V=7.0 knots
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Fig. 5.3.7 Wave patterns, V=8.0 knots
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Fig. 5.3.8 Wave patterns, V=9.0 knots
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Fig. 5.3.9 Wave patterns, V=10.0 knots
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Fig. 5.3.10 Comparison of total resistance

Fig. 5.3.11 Comparison of residual resistance
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Fig. 5.3.12 Comparison of power prediction
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44 Lpp=6.5m, ®M+%F 2.5tond oA Fx244 2 Z=%7

1. ISO°] &A% rule scantling 2713

ISO12215-5779 A%l MAF-A X+E +& 4 UEE rule scantling Z=ZI1HS 7))
S0} el Aure] AEE el [SOI25-576 Aash B oiare] Aurxe] X Eer s

& et

7}. ISO rule 7R &

(1) 48¥9 2 AL

—

[SO12215-5"7+= FRP(fibre-reinforced plastics), &F1 w3 & % Ha E= glu

wood B U2 Huel Aus Ags 2gMelA Zdo| (L7} 2 ]

of A&st= ot HEAL AdElAA FHUl £ o

Design Category+ U Yl 7FA 2 F-iEsle] 483k,

» Design category A ("ocean”): -+ 31 4m ©o]Are]™ Beaufort ForceZ} 8 o]Akel &l
Elolw st Al 22 v g H = Al

» Design category B ("offshore”): -2 3}3l 4m ©]3}, Beaufort Force”} 8 ©]3}2] 3jAHAME)

» Design category C ("inshore”): f+¢] 331 2m ©]3}, Beaufort Force7} 6 ©]st2] 3l el

» Design category D ("sheltered waters”): 0.3m ©|3}2] #23t32(0.5m 7FA 9 £=3F a1
2 Beaufort Force 4 ©]3}2] vl Abejl

gAY

Qs

& =% Displacement mode®} Planing mode® —&3}o] 1}o}stt},

Mo

» Displacement mode: #H2] TFA| A} Ef of] A] Tt &l Aol wjEA MA Fgo] F
2 FHo o) AAHo] &5t B

1} TRl AE e vjEA HA TRl TR

of o] WA= T4 F4= (dynamic lift)ell o3l A A= o] 3= BE

HEQO Jejo w& HdASGY

2
By

superstructure top
hard chine

il
=L 4 £l o Key
T\\ JF LT Y 1 bottom (hatched area)
,_i{_l of 7
" ”2!‘ Wi [ i, = r ,I}TII\-Z_[ ! 2 side
i " T 8 cea
- s S 3 ec
éf' %/’ 1 4 superstructures

5
5

Fig. 54.1 AA A& 99 A9
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(2) ¢89=4 A=

(7}) Design category factor, kpc

Design category A B c D
0.8 0.6 0.4

-

Value of ipc

(4}) Dynamic load factor nc; for planing motor craft in planing mode

0,32 Lwi 0.084 |« (50— 8g.4) ¥2 =82
n - e el - = £ — "  ————
Neoa <3 o L 10 =« Be : ) A m oo
0,5V
?‘ICG - 037
nCG > 3 m_pe

(t}) Dynamic load factor ncs for sailing crafi and displacement motor craft
sailing craftoll Wal neg © 1LH A Ze
motor craftel]l tal & A4S $8] 3.0 A&

(2}) Longitudinal pressure distribution factor A7

1-D18T xhpm x X

L - —— 4 0,167 x npg but not taken > 1 for - =086
08 Wi L
k=1 far > 0,6
Lo
(v}) Area pressure reduction factor kag
kg x0,1x ’"LDCOJS
far=—"—""93 —
Ap ™
= 18
(Bh) kap HA3%
Design Side and bottom single-skin Side and bottom sandwich panels 2
category panels and stiffeners
¥ 1 x
Deck and superstructures <04 04c——<06 T8 0.6
sandwich and single-skin WL WL wL
panels and stiffeners
0,25 | 0.4 Interpotation between | 0,5 sail bottom and lopside
A any craf any crafl values al 0.5 motar bottom
hill amd deck : X =04 and 06 0.4 motor topside
0.25 04 SWL 0.4
B any crafl any crafl £
hull and deck | any crat
0,25 0.4
C&D any crafl any crafl
hull and deck |
#  Minimum kag applies to banding or shear strength and defection raquirement

(Ab) Hull side pressure reduction factor i,
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(o}) Superstructure and deckhouse pressure reduction factor ksyp

Position of panel ke motor and sail Application
Frront 1 Amy area
Side 06T Walking area
Side 0.5 Non-walking area
Aftend 05 Any area
Top, = 800 mm above deck 0.5 Walking area
Top, > 600 mm above deck and upper tiers 0,435 Walking area
Upper tiers 2 Minimum deck pressure 5 kN/m? Non-walking area
3 Elements not exposed to weather shall be considered as upper bers.

(2}) Light and stable sailing craft pressure correcting factor for slamming kszs
Design category C, D @ kgs=1

Design category A, B @ ksis=1if moe 52w’
05
(10 GZpas < 60 % £t ™2 )
ksis =| MAX '5‘?33 = if mpc <5 Ly, > but shall not be taken < 1
1 monc 5 |

(3) A A Y (Design pressures)

A A& displacement mode®} planing mode FolA & g F 3t}

(7F) Motor craft bottom pressure in displacement mode Ppgp

Pamp = Fsmpease * kar < kpc x ki kN/m2 or
023 2
PBM MIN = 0,45 m pc c (09 X LWL X ch ) kN/m

where Byyp gase = 2,4 mpc =2 +20 kN/m?2

(4}) Motor craft bottom pressure in planing mode Ppgyp

Pamp = Pamp Base * Kar x ki kN/m? or

Pommin =045 m 5% +(0,9x Ly, xkpe ) kN/m2

0,1m pc

05 \
x\1+kpc ™ xn
Ly xBg ( be CG)

where Pyyp pase =

(t}) Motor craft side pressure in displacement mode Psyp
Psmp =| Pomease + 4z (Pemp Base ~ Pomsase ')] xkaR % kpc x ki kN/m? or

Psmmin =0,9 Ly < kpc kN/m?

(2}) Motor craft side pressure in planing mode Psyp
’— \
Psup =| Fomsase +4z *(0,25 % Favp sase ~ Fomsase )}" kar *kpg xk kN/m2 or

Popmin =0,9 Ly, xkpe kN/m?2 [same as Equation (13)]
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(v}) Motor craft deck pressure Ppy

Pom = Pompase * kar *kpc x ki kN/m? or
PDM MIN = 5 kN/m2

where Py gase =0,35 Ly +14,6 kN/m?2

(W}) Motor craft pressure for superstructures and deckhouses Psyp i

Psup m = Pomease *kpc *kag xkgyp kN/m2

(Ab) Watertight bulkheads pressure Pz
PWB =7 hB kNIm2

hg is the water head, in metres, measured as follows

(o}) Integral tank bulkheads and boundaries Py

Prg =10 g kN/m2

(4) % (Plating)

t=bxkgx imm
1000x oy

b - the short dimension of the panel, in mm
k. - the curvature correction factor for curved panels

P : the design pressure (bottom, side, deck, etc.) for the panel, in kN/m?
k» . the panel aspect ratio factor for bending strength

0q - the design stress

(7}) Panel aspect ratio factor for strength k» and for stiffhess ks
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Panel aspect Factor k-

ratio &+ to be taken = 0,5 for laminated Factor iy
-} wood plating

>20 0,500 0,028
2.0 0,497 0.028
1.9 0,493 0.027
1.8 0,487 0,027
1.7 0.479 0.026
16 0,468 0.025
1.5 0,454 0,024
1.4 0,436 0,023
1.3 0,412 0,021
1.2 0,383 06,019
1.1 0,249 0,016
r|:| -D_éua § D_D-u

k7 can be evaluated by the formula below, &5 can be evaluated by the formula below,
keeping 0.308 < Az < 0.5 keeping 0.014 < &3 < 0,028
2y 2 0:27101/8)" +0.910 (1/2) -0,554 o 0027 (1/2)°~0.029 (1/8)+ 0,011
(H1B)" -0,313 ({/8)+ 1351 > (118)" =1.463 (1/b)+1108

(4}) Curvature correction factor k¢ Hr curved plates

clh ke
0 to 0,03 1.0
3,33¢
0,03t 0,18 11— ==
]
=018 0.5

(t}) Design stress

-Design stress for

FRP single skin plating

Material Structural element Beslgn stress &y
MNimim=
FRP single skin All elements 0,5 our

-Design stress for metal plating

Material Structural element design stress oy
Nmm®
Alrminim alloys All elements 0,6 54 50 0,9 oy
Stesl All elements 06 o,%ar0g ay

=

The lesser value applies.

-Design stress for laminated wood and plywood plating

[

Material Structural elements design stress o,
M/mim<
Laminated wood and plywood plating | All elements 0,50,

(2}) Single-skin plating minimum thickness
~Metal =+ plywood®] 7%

TN = K= .\c(.—] +kyuV +kgx ”fLDCD o | mm
-FRPo A # 4 dry fibre weight

WM =043« kﬁ- " *-I - k? ¥V + i‘-S ¥ FHLZ}CD'33 } kg."mE
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B
B>
n
=
X
b

Material Peosition A ke Ky ke

FRP Bottom 15 As defined 0,03 0,15

Side/transom 15 in 10.5.6 0 0,15

Aluminium Bottom 1.0 Jm 0,02 0.1

Sideftransom 1.0 ! 0 0.1

Steel Bottom 1.0 Jm 0,015 008
i

Sideftransom 1.0 : 0 0,08

Plywood | Bottom 3,0 fETon 0,05 0.3
g,

Side/transom 3.0 ] o 03

~Minimum deck thickness

Deck minimum required thickness ry,y
Location mm
FRP Aluminium Steel Wood, plywood
Deck ks(1.45+014 Ly )| 135+ 0,06 Ly 1,5+ 0,07 Ly 3.8+017 Ly

(5) Stiffening members requirements

kgy %P

Td

wsxl T
Ay = Tt uqpfem2

83,33xkpg x Pxsxl,? 10-

SM cm3

Gd
kcs © the curvature factor for stiffeners
ksa - the stiffener shear area factor
P . the pressure (bottom, side, deck) for panel in kN/m?
s - the spacing of stiffeners, in mm
1, © the length of the stiffener in mm
04 : the design stress for stiffeners in N/mm?

Aw © the shear area (cross—sectional area of stiffener shear web), in cnr

(7}) Curvature factor for stiffeners kcs

fu kos
T
‘u
0to 003 1
0.03100.18 1.1- 3,33 (el
>0,18 05
(4}) Stiffener shear area factor ksa
Stiffener arrangements Kca,
Altached 1o he plating 5
Oiher arrangements {flcating) 7.5
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(t}) Design stresses for stiffeners

Material Tensile and wmpresswf design strass e Design shear stress ¢y

Nmme* Nmm?

FRP 0S5oand05c,.® 0.5 1,

Aluminium alloys 0.7 gy, ® 0.4 o °

Steel 0.8 oy 045 o,

Laminated wooden frames 045 ot 045 r,

Solid stock wooden frames 0.4 gy® 04,

Piywood an edge frames 0,45 oyt 045 7,

NOTE These design siresses aiso apply for the aftached plating of the siiffener, according to its material
a

oy I8 considerad where strassed in compressson [usually the stffanar op flange) and &, Is considered where siressed in fenskon
(usually the plating; both venfications need to be calculated.

B For welded stiffeners. If aluminium stiffeners are not welded, i &. riveted, glued, etc., the non-welded properties shall be used

E gy for laminated wooded stffaners and o for solid siock ghall be taken from Table E.1. For plywood, oy shall not be taken trom

Tahle £ 2 bud from Tablee E30rE R

(2}) Effective plating

Bl 2 W gt ¢ Budd bt
- L i
- ol . | be _
al b}

Fig. 54.2 %9 8 =
1t}. Rule scantling T2 193 &

[SO12215-590 A%k rule s
TAsIGoH, 7}?4 Ak 1= dHolE
wAA] QWAFS Tt

Excel program% S BB o7 AL
» A Rule scantling ¥ ISO version 5°| 7]<%¥ XA
» Ao RO ARG #E Fo AR V)=
* General: 43 dloly & B Fo Ag AL F
= Pressure_P: Paneloll thaF z} 399 A gho] A7ete A4k &
= Plate: Panel @A, YA panel Ao w2 panel F7 AAF H&

» Plate FRPSan: Panel @43, 9121 FRP ME=9IAA 4 panel AAIGHd ©E panel
A A B3
» Pressure_S: Stiffenerol] w3 z} F-94d, A Stiffenerd A A= Ak
Stiffener: Stiffenere] 373 H oA

Ab 591

£ rule scantling Z2I1HE A Hute] Agaie] TEAA A5 @ dF 5 T

A AN Ade v 2k
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skl om MD NASTRANI3S Abgdhe] 7

PATRANZOO&ZE AVESEe] S mdlS A
S F3sA
% HaAqAE Twd EHE HSHEHE
AZAKR v H (Cross deck)ol A1 ¢l &Y dt5 3

7} FEAEHN 2

TxEAA Bde Fig. 5439 o, @49 Av|E 71EF o2 1007150mm o™, H3} =
242 AU AlEE AFE FRP 24 4 %= Table 54.19F 2t}

Fig. 5.4.3 +%34 =4

Table 5.4.1 FRP &4 X

e 2
OIE2Z S (MPa) 218
2E2T (WPa) 258
=& 42 (GPa) 9.63
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Fig. 548 H|E£d RWE A &A HFFL

Fig. 549 <¥d% 49 AH&A AIFH

Fig. 5.4.10 £¥3 2 E A &A von-Mises stress 23X
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=

Fig. 5.4.11 n|E¥ RWE F&A von-Mises stress X

Fig. 5.4.12 €4 &8 A &A] von-Mises stress X

Table 5.4.2 Z} st5d AQWARAF

=i

von-Mises stress

=
VBM ™ SLAM
| O A1 Al 2 (mm) 3 12.7 154
%]t] von-Mises stress (N/mm?) 1.7 8.9 71.9

VBM: Vertical bending moment #-8& =7
TM: Torsional moment %8 %71

SLAM: Slamming pressure 48 %71
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Fig. 5.4.15 A7137A A" o3 Block Diagram

b AR A9

Fig. 5.4.16 %3 A7]33 oA AR
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Fig. 5.4.17 A7|FA A 9]7]

Fig. 5.4.18 A7|FA A< 7]-2
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9. &3 Ao 2

Fig. 5421 EE @4 2 FAA ZYH

Fig. 5.4.22 €3 GPS
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Abstract

Hull forms for catamaran tvpe small fishing boat powered by electric motor are newly developed
bv experimental approaches, Model tests for two hull forms having different length are made at
circulating water channel, Resistance performance and wawve patterns are comparsd to carry out an
analysis of the effect of extension of main body, The results show that the extension of main body
can give better resistance performance above a certain velocity,
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