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A Study on the EHP Estimation and Design Procedure of
Small Fishing Boat’s Hull Form*

by
Young-Gill Lee**

Abstract

The computer programs of effective horsepower estimation of small fishing boat were developed,
which was based on the statistical regression analysis of model test results. From the EHP estimation
by these programs and experimental model tests of practical fishing boats, the estimation accuracy
wes verified with maximum deviation of about 10 percemt. Also, the EHP estimation method was
vractically applied to initial design of four small fishing boats, and after the tank tests, the EHP
reduction of the order of 15 to 25 percent was confirmed, as compared with existing ships.

Moreover, a computer aided design procedure of fishing boat’s hull form has been proposed in

this study. The practical use of this procedure was demonstrated with the hull form design results

of several fishing boats.
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Table 1 Principal Characteristics of G/T 3.5 ton, 5 ton and 7

ton Class KIMM's FRP Fishing Bost

G/T 3.5 ton G/T 5 ton G/T 5 ton { G/ T 7 ton
Description for Sou'ﬁh Coast for South Coast | for Eas‘t Coast for West Coast
Departure! Arrival iDeparturei Arrival |Departure | Arrival | Departure| Arrival
Lim) 9. 286 9. 386 11.694 11. 770, 10.97 11. 00 12.06 12.07
F(m?) 6. 267 7.574 8. 259 9. 636 6. 992 8. 101 8.578 10. 399
B¢(m) 2.12 2.12 . 2.32 2.32 | 2.44 2. 44 2.66 | 2.66
d{(m) 0. 495 0. 608, 0. 505 0. 594! 0. 490 0. 570 0. 625 0. 665
Cp 0. 620 0. 6031 0.583 0.574 0.504 0.520 0. 481 0. 479
Cp 0. 668 0. 6451 0. 683 0. 663§ 0. 631 0. 631 0.570 0.563
Cu 0.928 0. 935/ 0. 854 0. 866 0.799 0. 823 0. 820 0. 829
Lcp(%) —4.92 —6.41 —9.00 —4.44 ‘ —1.62 2.24 —1.35 —0.47
Design Speed (Knots) 7.7 7.25 8.7 | 8.0 ; 8.1 7.7 R.9 3.7
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Table 2 Principal Characteristics of G/T 150 ton
Class Fisheries Training Ship

290. 881

7 (m?)
L{m) 33.15
B(m) 7.0
d{m) 2.2
Cr 0. 602
Cu 0. 870
Les(2) 2529
(out of range)
%as (deg.) 25.4
1 14 Q=
ar (deg.) : 3.5
aps(deg.) 17. 35
t 0.779
Design Speed (Knots) ! 11.5
300
Parent ./
Lep(%) 2.529
o 25,40 ’
r R 38,50 K h
%ps 17.55
Other Particulars are 3ame J
200 \- / e
Parert  Cptimum / ’

EHP R /
Experiment —@— 7
Bstimatione——-—y ————- ///

/i
i J
i /7
i
/7
100 —
¥
&
wy
o
4
L n p
X
o L A N | \ ,
7 8 9 10 11 12

SHIP SPEED IN KNOTS
Fig. 5 Curves of Effective Horsepower for G/T 150
ton Fisheries Training Ship
Aurol ] BR ol I A dd FAel A 1979
28299 u 9% G/T 50EF F23% nidd
Hoj mEad 0 4Yese] HHHE 9
A o} W metg ek Table 20] Fod¥asE58 1
o, Fig. 5ol frEetdSAE5L vizdtz Yot =t

HaAgte ARAYS CF 2ol sds 27 Be A

AEEMBEIE F2148 $£ 35 19844 97

5
ol % Holwl, o] Leg7t AZFAE 7 # Eolatm
T Agzed. =&, L, %—GE, %ﬁan. agsel] * Shed 3
A3 ARd Bokew, 2 AdE Z¥dd 2%l
P

EERL EREE T
Program * FISH 202 ° =
“ FISHEHP* o &

L
r

step (- - ——Lﬁlww Feth mesEs 1T |

J
STEP @~ o _’L Program “FIDRAW "o &t

sTer (1) - -+

A Y4¥ e offsets ¥ &

QUTPUT |

Isometric View

{ Plotting ! R R =t
TAR No
A% 3

| Yes
i
STEP (D)-- - - -[ FAALTH B4 W ¥RE ¥y

? 4 = i
OQUTPUT Plotting "

Fig. 6 Design Procedure of Fishing Boat Hull Form



6 = ok 0FHF
Table 3 Principal Dimensions and Hull Form Parameters
2 F |7 x| @ 9 = 3 8] =
AHF e o W 84 box keelt 3 #] ¢}
; L ‘ m FAE AHel
i B : m e =z
T m S Lo FgelAe 2
Fadd as Ce — FHu A =pu/(Amaxx L)
Cu — ZFdygds AF =Amax/(Bx T)
Lep % ¥ 4 =100x/L
%als degree Al g AR
aps degree Zd B/4 vy =z Az
t m normal trim
Hpy m propeller aperture
Ao o) & FAE 1 E AN E S Fdez A 3.2.1. 2% % Propeller Aperture®] 4%
A gk} AirbA] 5E MY e 4E5¢ FH 87 44 normal
A 3AA  Fodd g A AAI e st = trim % propeller aperture® %A A E Zo UF
Aol §A4 % wEAA AGAYE AAs, A o A E A 2o wad S o3 s E o
%] body plan F 271A 298¢ 29 d3£ A T dE AEE IS F UL B ok dA
Egch whey, 5@ A¥st g Aolrk ded Zx i$ Zhghs A ch
suiA B shA AR R (1) Normal Trime] %7
A LA s AA 2 dFe] HFxeew =HYd ¢ 248 AA g d-g AAEL wA HE A A
Ftel fairingdt F, HALZ ol o dbe] fa 4 2 g Aol keel line®] # A}, Z normal trimg A& F=
B4 o BELHS AN By, AER 2HE B4 FAH FoeiA AFE =24 dAAAANA e
o, oz Azh el A A zed 1Al WA AA LAY A 2e Z9E 4E ¢ U
Zadd g AAFE A AFge. old, FHH H¥Y AT EL (IDA 3 Zeo| TAH
AP AAAN mHE A e AP 2252 Table 33 2 T Ak
o=, ols] wio] HFA = Y4H L bottom linesto] zif =di — (di’ —2ij)
9] Feoroz ey, wol Aojwrge] xFo g Alm Fol - dd’ (G 22,9 A9
ool x, ol yFol=, Zol Wiol zdelth [ ;+ an
3.1 DHdEe MY gy @i <zikl B
A4 Fo 85 LB Tidls aA Follgel glol A7 A,
AAE Fiwels ddaaEd & Aot gv A p=toks/10
2, A gEsts o4 Ay 53 H4¥E dis’ =do-1:£:/10
gyl sk =z, A¥e4E F Cp Cu Coste d/__t,ﬂl_,mdo_,_k’__*_d
o) & ZAE A H S D3te Zlol kg ek P d ¢
DHoz A8 4388 A7 Az P HAEF (2) Propeller Aperture® 47
Ed, 4AE52e9 Cp, Cx, Lep 59 AE7F T zzdele] ars AASA ool #et propeller
u]5lo] glolef &ct. =3k, bulwark top line7tx] A4 aperture®] %ol & 4A %z, T FH AP L o7
Jez oslrAe 249 Fdol Ay, ol& o A FA s op ¥ otk FAYAE AvRozy
Ao A A eio] Hn AFI Aok B propeller aperture £ ¥& FAeoz st AFWFE
% 7 olch, o e AfAAY dARYoz Feh old, 23
3.2. FHel +3 EE #W3tE Aol WFoEE cosine FFE ol W

Journal of SNAK, Vol. 21, No. 3, September 1984



ANIBEES AR R B MRERGHE

Swig g LLwL
WLo -3

T - = ce—— - R
d T. | @ )
]

1 ; v ASE LINE
to. T Q:z
Lopg

F.P.
A.P.

Fig. 7 Principal Dimensions of Mother Ship Form

2% 23 oA e gAgGh
3.2.2. AAF82 59 4
of

Hetere A¥e F
E iy WaE Folok ek oA L WS FdEa
e P ez, 2AAEY FRaRESE 1FE L
7 4elsle Fig. 73 2}

3.2.3. x99 FA9 +4

322747 48 FANnAAYezEY HAE
sldsle Algades A% A%y 93 A &
Ae S Tde 405, ol & Cp, Cu, Les
o FANE ZE ot wEtd, B dFdME Cp,

G A FAe] waEE @M cosineF A (a7 F
Mol sineFAl (5,709 FoR ZAS (DA 2
o},

Ar=ai+8itr:
. 0-86
:a1{1+cos{,—:x<—l§~l—) H
+<_ tk” 42+a3>
r 4k;
Ll—sm { —2£X<T—3> } ] k=0 (12)
(hi=04 " & Ai=a)
71 A,

BT
ar= ‘—21‘ (Cy—Cxo)

B T
Q2= 7 (LecaCpCu— LcsoCroCho)

as= =BT( CPCM CpoCMO) —Q. 91(11
3.2.4. dGng e 3
Q

orol 4 53 ARAFAC] He} A2 2oy
M AAEEA ol5e) A ARl BA W
AYFEE AN T Holeh. & QFoldE T4

KEERPEE 208 F 3% 19844 94

D3
B
e L
L N BT R RO
o,

off ¢t 2 o
o
o
tt
fo
)
patA
I
T

H oo R L0
of

3
-,
2 e oao ok

£

50 E oox o 2 o2
or
e L o
2
wr
)
ol 4
>
2
2,

3 C
Lo
M
nfo
&
K3
>

N

.
REER R

j:l
v
_;
K3
s

linee] Y& ] A=A o wef A3
FAALE TEHEE ot o974
A A uk g -r*c‘}‘ﬁd] Hote] ARE g 2

WA, chine lineo] HA EFA ol &= 32,
Fig. 8ellA] chine line S ¥-%¢ FA494 A= (1A
3 R

Ais=2Ai(Zino—2ico) / (2%iwe—Zico—2in) a3
TL]—E]—A—] 2:'\—~110\zlcnx. 7'10-?‘, y}}'—?:‘—g} Z]:zg@;v,}._‘_‘:_
: (zije—zin)
ny s b (A AN o " ZiN/
Yiji=¥ij T \Ax AIS/ kzwo‘“th\Z (14)
O3, Zicy = 2ijp S 2iwd A&
A;
y‘)—'yilo_’_ )/..v S-y. N (15)
N~y w3l

2 2Ad

Round bottomg] 7 $-% Fig. 8ol 4] yx 2o wE e
A6e)A 3 zel ZAZE 4 9t
( 3077 x:’
yij=yiioT Ai e %:‘2%%7
AAETrd o238 bulwark top 7R Y S 443 o
AABEAd A £ d8F W) NE0E
wWEke 2 cosinedr o] wheh yaEel Wtz F

ADAF 22 4y & ASsed.

{ Zijo— Riwo )\
\ 2 ( Zivo'_zi—wo—)) an

3.2.5. AT <3

‘FHCQ*M EX Jrzi?;}oa’ 2 AFge = Fga
a7t S22, oAdm Ag4A A EFAZ )

¥ ko] whE 7 2 o doﬂxi A
€ 2329 53 P ez Fig

IR Ae HSANA gom 2

Yijo=Yyijot Yiu * COS|

I

k

U

% chine lineo] 9= A%
S gE A2 TEH] FASE e =ego
o .

= A2 2 oo, g
dell A HH AdgAx = 3
4] & Eo], round bottom AH e 7 yx T 43

32 ol



-

|
Wy VoD
'ﬁ/ “ASE LINE

h. Chine Lineof #+
Tomaf fler 3rooar

‘B Round Bottom:al ¥-5-

Fig. 8 Modification of Fore-body Sections

B Jyi. 9 22T wWEe] o3 sine ¥ square root
o #42 BARR (U8 o] Aok

yis=yij0+ dyime | 8175 sm(o 377, 21T Zi0_ )

e} ol F= UE apsE olu| &t
o7l A4 =g, J4AF F B, =& A
A A E G¥e] arzg d8244 28y Fest
o)
AR

o}
T AFAE A adodeld Dunasag 4
% &3 Fahgich

F Ok i
Trus= — ltan Class)) - S22 pye(| e )"
(19>
o] 714,
dkp=lkpy—kig(e, —2= dkp <2

kgos H %‘H Bl 27 A9} 21 9] station number
kips dzipE FatmAl 3t 912 2] station number
M=6 ; chine lineo] g1¥= A3
M=4; round bottom+ &
3.3. MdEgH= u
3280 A A=EEE U o] wial AgE ALz ol
L2 AR A A 28] =g

Chine lineo] 9= A¥B ozl v A < FaolA

(93¢ AdAstsch AL 499
Table 40 A9} o5,

olu] 2,14

Figure 9, 10& $49 $%0]
SAAGTA B4 9 HEY
£ A5 dold

2o AdAe APHAAFE B &, 2 T

Table 4 Principal Dimensions and Hull Form
Parameters ol Designed Ships

! - | A8 75w G/T 1505
TR A E | e | msa
AAF2E | 4 9.578m? | 200. 881m?
| L 12.06m |  33.15m
‘ B 2.80m | 7.00m
| 4 0. 625m 1 2.2m
Foddga G 570 0. 602
Cu 820 0. 930
Les —1.411% 3.300%
%m;‘ 20. 0° 5. 0°
aps 7.5° | 17.4°
t 0.60m | 0. 70m
Hea 0.836m |  2.130m

Journal of SNAK, Vol. 21, No. 8, September 1984



RS HREHE 9 MW

e

—

——
—
SS

|

)
|

/i

[T hase e
s 1.9 .28,

i

1.2 1.4 e 8.8 8.4 0.

b2 8.4 .3 [

SCALE - 1/ 28.48

=

|| | |
I : !
1] T
i 1 = ==
T e T
_ r'ﬁ::‘/“ I T R ;
— B —"
: 1
1 ] A AR
|
AP, 08§ 1.4 2.0 1.9 4.0 6.9 8.6
SHIP NAME : 6/T 5 TON CLASS FISHING BOAT FOR EAST CCAST
DATE : 2B-FEB~84
Fig. 9 Lines of Designed Hull Form with Chine Line
] 7L
r.p. {
1 L“‘ UL CERY
'\l\‘ 7‘
.0 0L
L JANAVIVINI D
M ] { 7 / e
\ NS T L LAA T
AN ] &: [ / V \ A e
I\ \ L,
AT *2%
2 S0 28 20 1.6 1.8 F 6 19 t.8 20 24 38 38 BL.
WCALE - 1/70.08
e
sEPL.
FEM T W T ::
I : e re
¢ e
e
— Y o
‘ = - 5
= — 4 ve
— -~ i
! e
[ i BALE - (/1et o
hr. “s 1.9 ze e 4.0 .. . .. “s LN} *“e rr.
SHIP NAME : 6/T 2@ TON FISHERIES TRAINING SHIP ( FISHERIES TECHNICAL COLLEGE )
DATE :  Q-FEB-84
Fig. 10 Lines of Designed Hull Form without Chine Line
ZA" AAZ2 852 chine lineo] gl: A ®wal
ol #}, round bottom® &) A ¥ P AL 7R 4. & A
AAA FE8 &89 F 9L Ass: 2o
2 ETE B AATVE ol B3 AAAYEY &
st 4 g gt AA T el kel wobA by

K

o



10

AAsdos, 7 #24de Aed ¥ o 2o A
9le] A1 & chine lineo] gl 43
oM AA 4] et 10% ol
& ‘Qﬂ% ﬂi—ﬁ%, round bottom A &e] o
Ay oS HAsle APFas) ASFE B

32

i
ir
p
Fx

3) A A

Aede ok Hebd, Al @ 14 A aad, a
% : dA AR, 7 4

Zof 4 1982,

19833 = st%olgA FAAA “agold T el
#FF €T dRE FYEdFS Brt e
7AA Atz wan F4 dFa dHEEA A
E =87, 53 g2 Aug 2d¢ A 2L F
A AFE Fatdd 3o =g

32 o8 o

(1] Doust. D.J. and Sc. M., “Trawler Forms with
Bulbous bows”, BSRA Technical Memorandum
No. 118, January 1960.

727 Kristinsson, G.E. and Doust, D.J., “Stern Tra-

e i &
wler Designs”, Marine Technology, April 1968.
[3) Tsuchiya, T.,
lysis for Fishing Boat Hull Resistance”, Jour.

“New Statistical Regression Ana-

of Soc. Nav. Architects of Japan, Vol. 132,
1972, pp. 63-80.
[4) v 3, B3 8, “p8 FRPIRAY Ry &

AR B R F34”,
1977, pp. 390-398.

(5) /MK B, B &, et al, “/E FRP#ES F
HRol A Reffny MARBER A3, HEE
ARER el 55630%%, 1981, pp, 593-606.

(6) £2 &, “iEEs WHERS 2= AR 2
Higol 98 BABRINE, BAKEIRURMH
<k g0 Bk, 1981, pp.47-60.

(7] &KEE, RET L, “BEE AR EREk g
WE”, BEEMPIEE HAHEE UCN 114-
194-D, 1982.

(8] ﬁ‘}ﬁngﬂty ET b, R R el e W

37, BHERBEE W@ & E BSG 042-279-D,
1983.

(9 &iEEE BRI o UDNEESR ERME] BT B
Fe(027, FHEREMmE s E BSG 068-343-
D, 1984.

(107 Zka, “HinY HREIHETEE 2 REIE
7 REBEEEY f’iiﬁfbﬂ] ma W, RS
W% FriRsgeg4E UCN131H-270-D, 1982.

(11) X, “F’?fﬁ?ﬁoﬂ /]?ﬂ' FRRAEES BT, B
BEiiR e E BSG 068-343(5)-D, 1984.

[12] Kuester, J.L. and Mize, J.H., “Optimization
Techniques with Fortran”, McGraw-Hill Book

RAEMBEEE H5T95%,

Company, 1973.

Journal of SNAK, Vol. 21, No. 3, September 1984



