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ABSTRACT

A study on the development of hull form for a small

boat with electric motor propulsion system

Baek jung youn
Advisor @ Prof. Lee kwi joo Ph.D.
Depar tment of Naval Architecture & Ocean Engineering
Graduate School of Chosun University

In this paper the results of " A study on the development of hull form
for a small boat with electric motor propulsion system" are presented.
The comparative study for two form of Model-1 and Model-2 are carried out
experimental ly. The construction of Electric motor propulsion system are
presumed arrangement of boat and compared The engine fuel of cost with
battery charge of cost .The Model tests include resistance test, trim
test and wave observation tests are conducted in CWC of Chosun
University. A resistance test is in the Full load state and the results

were interpreted by ITTC'78 method.

_iv_



N1E A



0

Ell

oK

0

ELl

1-1-1 JHg D=2

H&

al

41

[
=

Olgds AKXl
bS

9
gdol o

3

g|

(o]
=

o HIE0l He
FOIE2 FTA MAIOI HE =&= NS

% 350110

o)

io)

no
Ul0

<
K

10l &Sl MZ22 IHE 2 =8| N

S
2 E

T =X

&l

OH
[l

o)
oF
i

wor
ar

pm

_A
RO
il

0l

80
<

il

JeqLt
Z-Drive

o
TT

|20l=
HIZ0l Ha&t

ol =

()}

UIEPN

B

—

—

P

[

tXI

o

dOICH

Al
=
N

=

=

F 30%

HIOb =2

}.

o

IS

o
[

HZHIES

=AE
Lo,

™

L

2
o

o
TT

ZIDOF 018D UM

N

=
™

=<

i
0y
or

0

AR H 2 Ol K

ololl

orar oA

C

K
o)
oF

ol

tXI

et 4t

-
o

Ju
-
RO
5l
o)

cll A

elE L Ot=ed
=

—

[—

—

[a—

oLt

cl 2005¢ 5 i
M &k

o

=
=

b Of

[S)
=

O 24AL

H| X

=

10l SASECZAH HMEE

At 20048 9Z R H
o et M22 =2

=

=2

=

o

f CH

=/

=

SgAHIA
o

2|

o
—

e H
=8Al

0D
<

KJ

3l

ol
Ll

0l
Ul

0}

ol

o0

==
1o

J)

2006 60l HE AlHEZ1

Bt U= AFHO0ITH

SEAANEUHA= Hd20A HEEHLD U

)
<N
Rl
ol
Gl

-

ol

&0l

oI

o

=3
[a—



ol

=
[a—

=

A BH

00

ok
&0
ol
o)
pd

I

F=5E 0l

201 A

OH &

BHOIDEA O 2f 8F

ol I

g

[=]=]
=2 [

G0l A BHE

st

=50 2

9

OtLIct,

2 JIEC.

1o

A%

NE=S

oA JHAl 2

o
J:

B

HE=22 S90A AMEZD A= CIRD

=

OIXd,

o1l 40l Ol X2 LHH

=
.

)

ol

=
oH

0l
Ul0

1o
[0
oF

30

ok

o
4
)

ol
0lo
4

—_

(HO

=J

oJ
]

R0
1

)

o &

{Hl

1-2-2 =zl &&D|

Ok
R0

ol
1

Jt.

o0

KM
KO

o

A EI|FEAAE

H 010l &3l

0

JH}£|

o4

o1
of

OF
R0

ol
il

Ok

, A SOl

EIAIA

M=

ZHOIHE UMK &3 A

ol

]

o

Finland2l Kvaerner Masa-Yards2t ABB

110
ur

ot
~
5

Kl
K

o
ol

ol
=
el

o

IndustryOilAdl= &

P

=]
S

oI

—_

Azipod Al

ES

F Azipod Al

BAIAEOZ KaMeWa?l Cegelec(ZE2A )0

=13
=

AAES Kvaerner Masa-Yardset ABBJI 2 M

&
BOl 8=HCZ THEHE D U

@

KJ

<l
o}
Xl

n
[=)

oF

’

H

JHEESE Mermaid System, Siemens®@t SchottelOl 2= JHZ St SSp SystemOl UCEH.

(=D PIPN

0

o

=
=]

AzipodBto]

—
—

X2

o] =A H

g
=

AE0 OlcHse

i0J

o)

oI



2 B2

L.

0l
3
&

ilo]
R

-

KO0
o
ol
<]
KJ
KF

(HO
KJ

<r
<)
Xl

K

KO

KJ
KF

OFM X ==

=
[

clLtetoll

o
T

W CHEZAANMN E
O] MEH0l Azimuty Thruster

I XI MO (DP: Dynamic Positioning) & €

f}
=

o
21
180

o)

=

o

[=:]|
S

FPSO, Drill ship, Shuttle Tanker

o 55

| Cable layer,

[=136]
[ulld

—/

=
[—

OICt. ol

A

St
=2

U

=

eI5HN

t2

1287 HE
12-1 8332 W&

-

Kl
RO
10y
il
=

0l
HH

-

M0

ol
HiO
X0

il

1
o
0
o

<l

Kl
K-

)
ok
B0
W
g

oJ
Rl
il

ol

<l

KF

Kl

I9)
Kk

i
=

o

2 e
ol CH

W

Etet 2tol=A

E

I[:||.

2
C=]

O
-

off

=

o]

ol

8%
16}
RO
KF
ol
NS

1o

140

o
0

180

ol

-

wo

o
KK

m
ki
Ed

s

KK

Mo
[0

ik
OF

pund

[m]

00
ol

ol
K0
<J

00

lx
8]

ol

il
Ll

180
4

4010l 2 ol
=2 S70A K

O AR%=E &Il

&8t

&
—

@

K]
B
B3
o)
RO
KF

io)

—_

O
i)

nl

t(Model-1)

oI
0

10
O

o)
U

HAFE RACH.

_1

MetAlE 2 Full load &EHOIA ==l &

33
)
el
o

AE

|
ITTC'78

Ec
=

|
=o

O

7knot~10knot Dt Al

i = RUCH

0

HO4

[¢)

He & ol 2

0

2=

3

A2



M2 & Asotol ®I| RXAAL

—



X0

A

2-1-1 £ 3

Hir
_Ih_
o
™3
el
u
e
Hir

e}

<

oI
KJ

)
JI

K

KJ

Ul0

0l

T“SA2ID 2

=
=

tO 26

&=l &8J1E 0I&06

X0 &

ol

i

“d&= Otefl &

= ol
—/

_

n
il

Al

K]
)
=
KJ
Kk

S

® QIHE(HZHO)

%)
o

7]

i
Hr

Kl

oll

o0l

un

-

0

-

S
[

UMUK SL=2 &

off

= §
T o

el

=

KJ
K

<
=]
d

H &= Xel

i

=_<

H]
Ll

®
el

(5
Inverter

1> Arrangement of power system

<Fig.



2-1-2 Jl2 HEx

I ZES OB HUES HWNK BB €D A2 SX LU
So| ZHUAM HH 2 2 As oA MIIDIS D= HEjo Mots
IEWEESE CAIGHACE
S, 20kX HEjol Il Ol o OIE ABE ofae HETe &I =
T ABto] J|= WEET S TAIBIRCH 0ls JIES Metol Hlgh 22+ iXle 0]
HOZ OES IS R 4 YD, PHB AXXEH0| IS0l ZURCR

=
&0l S0l %S 22 01=0| JIsE Ao TLHEC].

n
in
]
o

CE

a8 2 18 3= dlwst 2

1 s |

BLDCEH

<Fig. 3> General Arrangement of a Fishing vessel with Electric Power
system (Model-2)



| O|

E

A
=5

I AHIAl

—

[a—

ez &3]

-0 o122

SE=p)

2-2-1 &I

2-2 &I
FII0ILAXIC 60% Ol A0

[0

ol
Rl
oJ
oll

-

KO

-

nll

—_

00

ol
RO
KO

ol

, &9l 30|10t CHLGHC.
2) T&st SEle JIAE 222 NAE

[ —
ol

4

wr
Ll

Te]

2R

rses

= AN JIAH

"=

KM

<0
<1

BN
Ju

Fot &40 AL,

H 23201 =Ct.

[§

9

B0l ol

e

3) BHOIDHADE 10 LHAHDI2H0H HI
It

4) D2,
5) GEtS JIHA Fs=0l I

o

St
=

FAISLO01 M1

Hys 2

g= 3

&

o}

!

2
=

o

A

2
=

&t

2= &% d2X2 AL

7) =0l &Il Xol

Kk

ol
]
JI
1]

00

i

—_

=l

H

Kl
K-
or

IR OF

=T A0

HE 2

MZ=2

Ot

10|

= =]
Fxe

o
[

Rr

NE
— o

JJ

ol
ki

==
=

2/ 0l BHXI

X

«

2o B SERotD

FAL Sl ACH

[¢]

[—

o

JHA 01 Dt

JI=EAIAEO0l JHEE O

&M R0 BH X

[l
pSKe)
s

S

—

—

2-2-2 HD

=P
A
=)
[ —

(I

M

KK

Mo
M0

MUk
Ok

=

00
ol

Jt.

KW

il
<

a

w0
KK

Mo
[0

Uk
Ok

fall

00
ol

d

oL
kK

K

M0

Al

“o]

kel

) TR ER Al 3648 Al 3

1



IH

0l
£

010

Ok
oll
oF
=
d

010

OF
K0

ok

OF

R0

0l

Rr

-

nU

)
00

0L

R0
<

ol
0
K

U
[0

o3
E

9]

-

ol

ol
Kk

9]

ok

2t

OOIA

JIE0l et 0.175L/HE X E0ot

=g &2

J

|
=

[0

Uk
Ok
=z

gl

[m}

00
ol

0L
0
ol
X

ALt

LS

010

LE &X At

o)

o)
or
30

o)

<Table 1> Years operated and days operated hour of fishing boat

~NJ
=<
30
pa) Eeias e e g e
all
ol
3+
all
Ollm|~|a ol [oloololuv|lololo
_A|_1334633355472
[aNEaNEiaNRiaN eV RiaNANaNREaNRiaN A aNREaNANaNEIaN]
~J
oY
31
%@%%@M%%@MM@MW
LGRS R R R
2013 o0 |ioD = ol |20 H_:__u_Au..r__. ol 7 _.;...c
m;ggegwu%ao%Oﬁhgoaxo
3180/ =| 2! 02| 21D D = | =B 1 X
wgﬁﬁm&;im&em%
5

iAE 24 od &

oIl #9l

PN
(=)

wr

8rD| 2ol AlZtCHHI Ot

Jt 0.65~0.752 gtel <l

i

Ok

Ct.



<Table 2> Exhaustion volume per standard power of fishing boat
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<Table 3> The charge of Electric power quantity
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Ct. Cp curve
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2t. 3-D Model
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<Fig. 12> 3-D configuration of Model-1

<Fig. 13> 3-D configuration of Model-2
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. Pressure distribution
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= . Wave resistance

Wave Resistance (-Cpxnx)
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<Table 7> Predicted EHP of Model

EHP(kw)
SPEED Model - 1 Model - 2
3 knots 0.3 0.3
4 knots 0.8 0.8
5 knots 1.9 1.8
6 knots 3.8 3.5
7 knots 6.9 6.4
8 knots 11.0 8.9
9 knots 13.9 12.7
10 knots 16.0 15.2

EHP

. 2 L L) ! 1 L
Speed(knots)

<Fig. 19> Mode!| Test of EHP
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<Fig. 20> Model Test of 10knots
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(3) Trim test

H=E=E ME 262 Table 8 & Fig. 210 220kt &0
Fig 210l & 2= US0l JI&E A9 H&(Model-1)2 6knotUl AEEl SCHAE
S B0|Xet WA= A& (Model-2)2 8knot NHAIE 2LSsH MBS KN&gtsS LIE

WRACH. JHEE &S (Model-2)2 IJIE 0f&d(Model-1)01 HEE &S0l HioH &

o 4 QLY.

ds0| gaEHUSE &€ =

<Table 8> Result of Model Test

) ) Even . .
= Trim=0.2 | Trim—0.1 , Trim0.1] Trim 0.2
Trim
3knot 0.006 0.006 0.009 0.009 0.009
4knot 0.011 0.011 0.011 0.017 0.018
5knot 0.019 0.018 0.018 0.029 0.031
Bknot 0.028 0.029 0.031 0.042 0.047
7knot 0.039 0.041 0.044 0.061 0.069
8knot 0.061 0.063 0.065 0.085 0.099
9knot 0.088 0.096 0.093 0.122 0.139
10knot 0.113 0.121 0.138 0.152 0.176
0.18

0.16

0.14

012

0.1

0.08

0.06

0.04

0.02

6
Speed(Kknots)

<Fig. 21> Result of trim Test
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<Fig. 22> Result of trim Test
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1. Offsets

1. AFT Body
1 2 3 4 5) 6
- = 0 1 2 3 4 5)
1 Btm.H 1
2 Btm.H 2
3 Btm.H 3
1 Flat Btm
2 0.1 0.308 0.308 0.308 0.308 0.308 0.308
3 0.2 0.616 0.616 0.616 0.616 0.616 0.616
4 0.3 0.805 0.816 0.826 0.836 0.847 0.853
5) 0.4 0.822 0.833 0.844 0.854 0.865 0.875
6 0.419 0.826 0.836 0.847 0.857 0.868 0.878
7 0.5 0.840 0.851 0.861 0.872 0.882 0.892
8 0.6 0.857 0.868 0.879 0.889 0.900 0.910
9 0.7 0.875 0.886 0.89%6 0.907 0.918 0.928
10 0.8 0.892 0.903 0.914 0.925 0.935 0.945
1 0.9 0.910 0.921 0.932 0.942 0.953 0.963
2. Fore Body
o 1 2 3 4 5) 6 7 8
ToE 6 7 8 8.5 9 9.5 10 10.36
1 Btm.H 1 0.010 0.065 0.181 0.380 0.593
2 Btm.H 2
3 Btm.H 3
1 Flat Btm
2 0.1 0.268 0.204 0.130 0.085 0.026
3 0.2 0.539 0.416 0.273 0.194 0.106 0.012
4 0.3 0.812 0.629 0.426 0.317 0.199 0.080
5) 0.4 0.854 0.774 0.590 0.453 0.303 0.154 0.011
6 0.419 0.858 0.779 0.622 0.480 0.325 0.170 0.022
7 0.5 0.874 0.801 0.659 0.561 0.425 0.245 0.072
8 0.6 0.893 0.830 0.695 0.599 0.479 0.333 0.146 0.004
9 0.7 0.913 0.858 0.735 0.642 0.527 0.384 0.213 0.066
10 0.8 0.933 0.888 0.779 0.693 0.582 0.443 0.275 0.132
1 0.9 0.953 0.918 0.828 0.750 0.647 0.511 0.346 0.201
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2. Hydrostatics data

HYDROSTATIC  CALCULATION Shiplla
ster
ORAFT | DISPT | DISPT TPC LeB LCB LCF K8 TKM LKM MTC
[m] (n’] [t] [t/cm] [m] [%] [m] [m] [m] [m] [t-m]
0.050 0.07 0.07 0.02 0.92 11.53 0.95 0.03 0.40 106.94 0.01
0.075 0.14 0.14 0.03 0.92 11.48 0.93 0.05 0.45 72.53 0.01
0.100 0.23 0.23 0.04 0.91 11.41 0.92 0.06 0.51 56.21 0.02
0.150 0.45 0.46 0.05 0.90 11.23 0.88 0.09 0.73 41.84 0.02
0.200 0.77 0.79 0.08 0.89 11.07 0.86 0.13 1.19 35.06 0.03
0.300 1.70 1.74 0.11 0.83 10.42 0.73 0.20 1.47 23.72 0.05
0.400 2.81 2.88 0.12 0.75 9.38 0.54 0.26 1.15 17.11 0.06
0.500 4.00 4.10 0.12 0.67 8.40 0.44 0.31 1.00 13.52 0.07
0.600 5.24 5.37 0.13 0.61 7.62 0.38 0.37 0.94 11.17 0.07
0.700 6.52 6.69 0.13 0.56 7.01 0.34 0.43 0.92 9.59 0.08
0.800 7.85 8.04 0.14 0.52 6.49 0.29 0.48 0.92 8.52 0.08
0.419 3.03 3.1 0.12 0.74 9.19 0.52 0.27 1.12 16.20 0.06
biy1 HYDROSTATIG CALCULATION
ORAFT cB P oM ow AMS AP ANS
[n] [n’] [n°] [n°]
0.025 0.0584 0.6463 0.0904 0.1024 0.00 1.59 1.72
0.050 0.0936 0.7107 0.1317 0.1522 0.01 2.36 2.64
0.075 0.1208 0.7291 0.1657 0.1960 0.02 3.04 3.47
0.100 0.1452 0.7382 0.1966 0.2393 0.04 3.71 4.29
0.150 0.1927 0.7491 0.2572 0.3413 0.07 5.30 6.14
0.200 0.2487 0.7642 0.3254 0.4858 0.13 7.54 8.61
0.300 0.3650 0.7525 0.4851 0.6856 0.28 10.64 12.22
0.400 0.4531 0.7717 0.5872 0.7455 0.46 11.57 14.23
0.500 0.5156 0.7909 0.6519 0.7835 0.63 12.16 16.03
0.600 0.5627 0.8061 0.6980 0.8129 0.81 12.62 17.75
0.700 0.6004 0.8183 0.7337 0.8401 1.00 13.04 19.44
0.800 0.6321 0.8288 0.7626 0.8689 1.18 13.48 21.15
0.419 0.4664 0.7754 0.6015 0.7544 0.49 11.71 14.59
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3. Model test

1P
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3knot

<Fig. 1> Model| Test of 3knots

_34_




1pr
f

4knot

<Fig. 2> Model| Test of 4knots
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<Fig. 3> Model Test of 5knots
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<Fig. 4> Model Test of 6knots
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<Fig. 5> Model Test of 7knots
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8knot

<Fig. 6> Model Test of 8knots
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9knot

<Fig. 7> Model Test of 9knots
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4, Trim Test

-0.1 A; | w
0.2 »

0.1

0.2

<Fig. 8> Model Test trim of 7knots

_41_



-0.1

~0.2 |

0.1

0.2

<Fig. 9> Model Test trim of 8knots
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<Fig. 10> Model Test trim of 9knots
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