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= X
—p [ |
o MUIO| OLXM( LT MiH|FHE &L 0| O XA HHEE A E01]
QoM Mullf] X|HE = U= HLAHAU2 ] M819| K=t S0 Wt
OExM gloZ282H A™EL.
= A
o 2X| G} S4M X (ICLL 1966), International Convention on Load Line

Hgue
o ICLL 1966 Art. 4&5 Z2F0fl W2t Z Xl S0l (International Voyage)0l= &EO0I
24m Q| &} 218},
e O, =8, RERKE, 0lY, 3= 105 01T HEMEZ HIQ.
HIEHAl XS
e Lines or Offset Table (Fared Lines)
e General Arrangement Plan (G/A)
e Hydrostatic Table
e Midship Section (M/S)
¢ Shell expansion
e (Construction profile & Decks plan
e Forecastle deck construction
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V- 20 HAEE2 Ol (Freeboard Length; Lf)
L ——
« HEL L0|(Freeboard Length; L) F.P’
10050 _| | 1761
AD0D -
t orn i UPPER DECK I 7t
1:1)": R urﬁi LA
e -
L/ Sl o
; 0.85D,,,] Lbp=174m =
A D F.P

- L= 839 JH2ZFH F2l9| 85%(0.85Dmld)Jt kl= E+MUIM2

Total Length(Stem/Stern Thickness 24 9] 96%9| Z 0|

ex) L,=(0.013+4.00+174.00+1.761+0.017)x0.96 = 179.791 x 0.96 = 172.60 m

=y ~ 7
‘Z,mgi SDAL
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8. 1Y J1It*(4)
- 20: AAHE ZO0|(Freeboard Length; Lf)
| —
« HEL L0|(Freeboard Length; L) F.P’
10050 _| | 1761
o UPPER DECK 17
1 “ E‘T‘ 17t
alfl ¢
; 0.85D,,,] Lbp=174m =
AP F.P

- L, = X| A ©AIO] 85%(0.85Dmld)J} &
Rudder Stock Center)J}X|°] Z 0]

ex) L, = (174.00+1.761+0.017) = 175.78 m

rir

STUM M=TH MU ZH

HHE L0l (Freeboard Length; L) = L,,L, 5 3 &

" L, =max(L,,L,)=175.78m Y] @SDAL :
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MU0 = 2 (Amidship)

HEZO|(L)2 SLS ol0IotH, HE 01T Mark)= 01 L
M = (Breadth)

Muto] Sl ANM SSH ATE JHX HHOIM = 539 ATOIM ATNIXIC & olO|stTt.
& &l(Moulded Depth ; D, 4)

39| dHOZRH MENAMQ HHUT HO| AEHNIX| =ZHe
HEHZ 2 0](Depth; Df)

HHEE H0l= Mu0] SAMAC & ZOI0) 2T AETH TO| S|

Df =D, , +t

flio

JIECE HAIEHLL

Bl
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18.248 AH&k7)
N - Q01. MEE (Superstructure)
) —
m M (Superstructure)
o Y ZHH A0l AXIE &R0 4TS I U= AESE M S US| M
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18.24A HIAK®B)
V- MEIO| B Al

(

T &d Afjdth

S = 1

o MKl BHEOHS 2BOH= MUKOI, RN, LNGM 5)

o« ET U= 212 THOT SO0{IH= X2 JHT(Opening) TS JHNIT US
o 212 T MoK R A4S I

. Y MY
o A MHQ[QIO] BE MuK(Q|, AEN, HEHIOIYM 5)

= ‘B’ - Reduced Type At}
- 20| 100mE i B MU0| Reg. 278 HEVI= 2 WS A2 S UL,
1) B-60 Type

o
[ = T
HIZAGN BE HIYUHA X019 60%NX| &2
2) B-100 Type

>
e
15z
30
-

OI8tl= HYO A= LW QAH(Reg.27(10))00 TS AR, AY HE2HH BY
HEAHH X019 100%0HX] 24 & &= Al
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MEO] F(Type)lll IE BS

) —
wiel Hol  FHE | wle FHel  #HH

(1e]) (trem) (m) (i)

162 2155|231 2580
163 2169| 232 2558
164 2184|233 2595
165 2198| 234 =03
166 2212|235 310
167 2006|236 2918
160 2240|237 o
169 2254|239 e
170 2268|239 <19
171 2281 [ 240 -
172 2294 241 =
173 207 [~ A2 £y
174 20| 243 £g
175 2332|244 o
176 2345|245 el
177 2357|246 e

A™ MUyl TSt HE HEH
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[8.7_19 HI&k(11)
L Co0ll TS 4K

W
= C,0ll TN 23 (Reg. 30)
e It Q7 AMO| STHe
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8. 2T H|&H(13)
VoAEZ o E-T() S SR (1)

(

« M2 9 ETJ U= B
e L. : MFO| HO|
L O] Y WOl A= MT
e L.: 78&0I
= S U0 Y= MTO| AN
® 2 A= VUL -
@ B2 A= RBUOI(L)
HIAKSICE

)

e H,: 2HI=01(E%)
e H : HE=0] (Reg.33)

£, M20] =(b)0] MEto| M =(8)0)

=0l(H)IIBZ =
MF9| 20[(L)
=M

0l (H,) 2C}

F9| 20l (L) x &HI=0IH,) / BHE=0IH,) &

ZRH UK
QIO = 0.048 OILHOI AXI EI01 A= B2,

2L, MTI} MY
Le = Lg x b/B J} E L. (Reg.35(2))

L It OkeH &2l SZHl UASE 3= U8 ELHE2E S
L¢(m) MUOIF (m 1 52 8 (m)
30 010} 0.90 1.80
75 1.20 1.80
125 0] & 1.80 2.30
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18. 49 Hl(20)
- @20 TSt =34
4
S0l HEZ O] Hi
II=x Al
oI %] HEGD S fe ke
=0l(mm) | Hl= | =0l(mm) | Al
A.P 25.0(L;/3+10) | 1 S1 1
= | L/6(fromA.P) | 11.1(L/3+10) | 3 52 3
HE | L/3(fromA.P) | 2.8(L/3+10) | 3 S3 3
| AMYESLH 0 1 54 1
d==0l S, = 8.34(L;/3+10) S, =
MHSSA 0 1 S4 1
x| L/3(fromFP) | 5.6(L/3+10) | 3 S5 3
HE | L/6(from F.P) | 22.2(L/3+10) | 3 S6 3
= F.P 50.0(L,/3+10) | 1 S7 1
WA=0l S¢ = 16.68(L,/3+10) S =

Glp0 Y& EEM2

T J1AO0L, Simpson Ml 28210 W2t HIA




" Sp, Sas St S, 2 HIiulOff I &Ml H2 9| Bx=01(S) 4T

«AlINIO] BP0 WHE=0|(S) MM ANIO] &P O] MUIRQ] LHILRO|
WHR=0IlS,, S,)E BHE 6P 9| MU Q| 2HILHO| WA= 0| (S;, S,)Qt HlnlOH0

CiSat 20| ST,
DS>S,5,25, LM, S S,)
@S:>S,5,<S, AWM, S=(s,+5,)2
® S <S,0.755,<5, 2, S=(S,+8,)/2

@S <S,0.755,>5, -5, 2 M, S=(S,'+S,)/2
. 2t o o= ()
55,065 -5,[5a] 5 % MAKS BE 0
s, ZF AXIOIAMCl & Xl =0l
®S-<S,055,>S I, S=(S,+S,)/2

A
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Ofl CHOHOH
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2=t
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| F.P’

FORECASTLE DEGK

Hs

vohobs —

Ha

FREEBOARD

SUPERSTRUCTURE 'S SHEER _ |
SHEER_QF .FREEBOARD DK

o m— —— e 7

|Ha—Hs
Y

R,

FORECASTLE DEGCK

Ha

FREEBOARDy

O
I

Y =h - Ha

SUPERSTRUCTURE 'S SHEER __
__SHEFR  OF -FREEBGARD DK

Lx v

L= APOIIAM &l SUPERSTRUCTURES! =0l
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® L, <250m & Ij

A M3 =01 = 561, x(1- L, /500)x1.36/(C, +0.68) (mm)

X

@ LfZZSOm%[[H

0l = 7000x1.36/(C, +0.68) (mm)

=
x

SO = O

= Ha

0.850,,,0lA12] 24010 0.68
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Q7 A = BH A - 0|0l LE 53
- N2 M2 T - WS DE 53
+ 1A M2 0100 QI8 SHOIZAINNDH

d, =d +d /48
-SI 85 dy)
d,=d,—dg/48 oE o
B @
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[8 A H|AH26)
v - THOIS 2 7,400 ton CH2X SHEMO| HH HIAH0ll(1)

W

11 01T =2 X

iy

Ly, =111.7m, B, ,, =192m, D d=8.6m,
T . =645m, C,=0.734 (T'=6.45m°l ~)

F.P ~ M=Kl 201 = 0.275,
AP ~ MOIXHNXIC 201 = 3.875,
==X =Ml = 0.025,
M0 H =Ml = 0.025

(=X 9l=EM:B Y
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[ 8. 4™ HI&h(27)
- JHBI= 2 7,400 ton LIS A SIS MO| HE HIAH0fl(2)

W

2) BXMAHY :

Ao L
O
085D, ,=085x8.6=731m

L,=max(L,,L,)

v, =889 dHOZHH Fa9] 85%(0.85Dmld) I k= EF UM
Total Length (Stem/Stern Thickness T8} 9| 96%9] Z 0]
(111.7+ 0.275 +0.025 +3.875 +0.025) X 0.96 = 111.264 m

vL, = XA SAIO] 85%(0.85Dmld)J}t El= MOIM M2 TH0] Moo=z
HE{ Rudder Stock Center)J}X|9] Z0]
(111.7+0.275+0.025) = 112.00 m

L, =max(L,, L,)=max(111.264, 112.00)=112.00m

%

Hg
Ve,
=

&L—““‘*
)é,‘

t SDAL >
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[8 29 H|&H(28)
- THSI= 2 7,400 ton OIS

W

2] BEUH .

x ol M

O AH HILH 0l (3)

@HAMAA (B @ M4}

Hl g ol AH | wie #o H
(m) {mm) (3 Cmim)
24 200 93 1135
25 208 94 1154
25 217 95 1172 0
27 225 96 1150 —
29 242 93 1229
5 & & Dsl BYMuo| HEAM = 1521 mm
31 253 100 1271
32 257 101 1293
33 275 102 1215
34 283 103 1337
35 292 104 1355
36 300 105 1350
37 308 106 1401
33 316 107 1421
39 325 108 1440
A0 334 109 1459
41 344 110 1479
42 354 111 15001
43 364 112 152
44 37d 113 1042
45 385 114 1565 QuED
46 396 | 115 1587 %&& ’-g @ SDAL *
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18. 4T H|AH29)
Y- THOIS 2 7,400 ton =X SHEMO| A

W

3] HZZAUO| Cy 0l IE =3 (C, >20.68 2 L)

g
ST
[z
=2
B

C,0l tHet =88 =F, x

1.36
0.7452 + 0.68

1.36
=1594 mm

=1521x

1) 0.85 D,y IO C, ZHA]
yok-1;

C,= 0.85D,,,, OIAIQ] ZLOIEI, 7| HHIOIME TIS T 22 Kanda O] A0l L}2} FHe 5
QICH. Z A7} MWEIOf MO| SHHE| B MeDH GO [IA] HAHIALS OHOI0F BHLE

C, =C, -(0.85D/T) '™ =0.734-(0.85-8.6- 6.45) ">/ =0.7452

al

C,, A8 BHA Z5=ell A €] €, =0.734
C.. A A oA C,
C,,:(1+2-C, )/3=(1+2-0.734)/3=0.823 0.2 34



[8.?_19 HI2&H(30)
- THRLES 7,400 ton O A QIS MO| HE HIAH 0l (5)
) —
4) 2010 e =38
® D, =D, +t, 0 =8.6+0.025=8.625m
OIJIM, e AT AEE HO| =HE 25mm=E JHAEOISILE
D, =8.625m
L, /15=112/15=7.46Tm

5D, =8.625m>L, /15=7.46Tm

@ =8(D;> L/15 & 322 HEUYU +8TF)

(D, -L,/15)xR &, R=L, /048 ; L, <120m

=(8.625-112/15)x112/0.48

=270 mm
B @ SDAL
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18. A HAH31)

- THRIS = 7,400 ton CIS A Sl MO| HE HIAH 01l(6)
|

o] M0 IE =3

| 8.6

< >
F'CLE DY

AENHEAE TN
= 1 |

A.P
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18. 4™ HAH32)
- THRIS 7,400 ton CIS A Sl MO| HE HIA00l(7)

M= = A X @OW SN
5] |_1-|-0" [[I'C To VW_&X UPP. D& Z?VF&UPP. D\ﬂ/i’
MO F220I: L(H, L, 0IL) F ‘ F>p
Le = MF9] A0 X [min(BE=0], &HI=01)] / MF9 HE=O0 s LT
ANNY
RN
INNZ
® MFO| REH0 = U2 REHO| + MOIFL FEZ0I -

8.4 m(7.5% L) + 13.1 m(11.7% L;) = 21.5 m (19.2% L,)
0iJIM, M420] QB U0|=8.4m 2 JIEOIYULE (O AHX)
0o

=
@ Olel BEE &0l 1L 0.2 L, AIOIE MEHZISHL,
= 5+(0.192-0.1)/0.1 X5=9.6 %

CE] e = 9 eo=9 gadeld 94 (o
g 24 0 [[0.1L¢[0.2L40.3L¢[0.4L¢|0.5L¢ [0.6 L] 0.7 L¢|0.8L¢ 0.9L¢[1.OLe
A =T 29 0 7 |14 |21 |31 |41 |52 |63 |75.3|877|100

WA | 1|0 S 15 | 235 32 | 46 | B3 |7h3 |[87F | 160

DF7F | 0|0 |63 (127 19 |275| 36 | 46 | 63 |75.3|87.7| 100




[8 A H4H(33)
- THOI= 2 7,400 ton X SHEMO| HB HIA 01 (8)

e
B H=0 12 42 %
5] T 0" [[I' TS VW_&X UPP. D% Z?VF&UPP. D\ﬂ/';’
3 2B —

HE UL 20l = || 860mm L, =85m
1,O70mm ZLf >122m

-> {860 + (1070-860) X (112 - 85)/(122-85)} = 1,013 mm

> HE 2230101 @UIM 78 =8 HI+E ST
1013 X 0.096 = 97 mm
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b ]

S Hl & (34)
xuﬂg 7,400 ton CHSX SH2MO| HE HIAH0Ml(9)
—
6] A0 [IE =X
D) WP HEE=0
Se = 16.68 X (L; / 3 +10) = 789.52 mm

S,=8.34 X (L / 3 +10) = 394.76 mm
S, = (Sg +5,)/2 =592 mm

@ W29 &Ml =0l :
. mrmA g|aa aqg

- M2 X UIF OIJI BE=0|20 2 2L

i) HP 0| MUEO| BH=0] SII= :
G Y L' _(27-217) 84
3L, /2 3 112/ 2

GIJIM, Ol HE &ZX0H0{ 75 @F 125 ALOIS| HE=
o

=0.0265 m

015 MEHZICHL.

MZ0| HZF=0] : 1.80 + (2.30-1.80) X (112-75)/(125-75) =2.17 m

L¢(m) X HOIF (m) 1 52 8 (m)
30 Ol0l 0.90 1.80
75 1.20 1.80
125 0l 1.80 2.30




[8 S HI&4(35)
“ - THSIES 2 7,400 ton CISA 9}

W
6] @20 IHE =3

MHa

=
1©
ry
g
~=
<
=
3

| -

h<

G Y L _(27-217) 131
3L, /2 112/ 2

3
iii) Camber 0fl 21010 ¥JI= "= =0] = 17.5 mm (F3)

=0.0491 m

€
N S, =49.1+17.5=66.6 mm

’ S, =26.5+17.5=44mm

S==010M2 =

Bld

m

M ZO0l0 ol 22 =010 A=

SUETES e
L ZAR0) HloH da0l LROIAl SO0HE &



[ 8. 2% H|AH36)
- THOI= 2 7,400 ton CHEX SHEMO| HB HIA 0ll(11)

W
6] (il =3

(3 SF, SA, Sf, Sa 9| Hlul0il o¢t &N d2 9| WH=0|(S) M
Se> S, 5,25, LM, S=(S,+5,)/2=(66.6+44)/2=553 mm

® $HY
(S, —S)x(0.75-0.51,) =(592-55.3)x(0.75-0.5-(8.4 +13.1)/112)
=351mm



S HILH37)

V- IHRISE

W

N oVl 2l E=

7,400 ton OIS A QIS MO HH H &t 0l (12)

b =30l IE HIHA 1,594 mm
A0l IE =3 +270 mm
M0 IOHE 3 -97 mm
() OE +3 +351 mm
go dd 2,118 mm
ddE 40| 8.625 m
ol obJ| Bl E= 6.507 m
HI= o] 2l E= 6.45 m
RS 57 mm
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[ 8. 2% H|AH38)
- THOI= 2 7,400 ton CHEX SHEMO| HB HIA 0fl(13)

W
8) A& M= =0]
FPOIAl B ST ERFH ==54TO M= UK HE H
L, < 250 0|2 &,

56x L, x(1-L,/500)x(1.36/(C, +0.68))

=56-112-(1 —112/500). (1.36/(0.7452 + 0.68))
= 4644 mm

IOl M =0

L_l_:l:l:

Dmld + FPOIAM 2] M5 =0l + FP HIM 2] ¥ =2 =0l - HIZODIEIHE =
=8.6+2.7+0.16 - 6.45=5.01 m > 4.644 m

48 ST
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1. ME Q31 XA 7. 0128 85 =3
2. A AEM XAL 8. HE HIM

JEH 3. U Rule 9. B9l M= =X

M [4.F8 X 4F 10. JHEF 24 HHIRXI

A [5. Zot = FH 11. JHSF M3 9 Mut T HIA
6. M % 01 =3 12. A% S8 3 AF) M4F
/F| - ME 13. Technical documents XAl

(O EHP (Effective Horse Power)
EHP=R,.(v)-v (InCalm Water)
2 DHP (Delivered Horse Power)

DHPz—EHP (7, FEEE)
o
@ BHP (Brake Horse Power)
DHP
BHP =—— (n,: Z82 88)
Tr

@ NCR (Normal Continuous Rating)

)

Sea Margine

100
(5 DMCR (Derated Maximum
Continuous Rating)

NCR = BHP(1 +

NCR
MCR =
. Fngine Margin
R
2 45
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EFEES] 7. 912N 85 =5
St ad XX 2. QAL AN ZA [ AR N
)
§ 6 I-IO uI.—I 'l'o(z) 3 [ Rule 9. 29 N5 =8
; ¢ N [+ F2 X% 85 10. JH2 EHIHXI
N Ilel.]- 1| =TS A [5 ZotEe =8 IR EREEREL R
2 ' T 6 N L O =8 |12 28 58 2 AN AF
/FII MY

. 13. Technical documents ZHA
| O e 2 0 28

M I

o2my F8 KIS

\d

= AdmiraltyHI==0ll I8 =1 09 S =3 ST

—_ -

re

2/3 3 A 1 i 2= Ef(ton)
Cdd — A . V /DHP V: & 25 (Knots)

DHP : M 021 (PS)
A in ton, Vin kts, DHP in PS (Delivered Horse Power)

(Resistance in calm water) =M
A Al(Holtrop & MennenO| Bt

o
HU
K
o
1>
ofM
1©
>
1% 0%

T1p - Propulsive Efficiency(EX &) =1, X 17, X1,

() SDAL
. . . .. . “’iu_\ 26N Advanced Ship Design Automation Lab.
Computer Aided Ship Design 2008 - PART IlI: Optimization Methods e

NAOE/SNU http://asdal.snu.ac.kr



1. MF QF XA 7. 0128 85 =3
2. AL XM XA} 8. HH HIM
H
| 5 I16}(R ° t )OI OIUI UI aE y [3. 8 Rule 9. 28 M5 =3
—— N 4. FQ K MF 10. JHEF U XI
L] o eS]S ance * — TT1 A 5. Hol 58 =3 11. JHSE MY g Mul T HIA
6. MS 2 OK" =X 12. A8 S ¥ AXJ MH
: /I MA 13. Technical documents XtA
v Oh|xe o op=t 8
F |E2HY FQ K
Il
- I—I ol a [Fo1m ux
o =
Mui0] LA oz SAI0lJ] |0l Al Ol HWHOF Ol= &
. Mujo] 2HDt sHOR = ol

ot £HOT 83
e Mg JH| 4ECZ A YN AS
= Froude(fl 2|t XA E2F

o HIEHR,) = OFE MEHRy) + L0 MRy + AM Abl X 2K AR,

= HughesOll 2|t X{&0| EF
o MU R, =8 HMER,) + =1 S (Ry)
. MM N NI BHS == 20| A B0 4I|= N
o XIII KT MU0 MXICF Ql0l MHl T2 SE9 S0l 22%=

AU X0 &S0t= XS

D LEIND
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o AMlo x
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Haa M (R)
RV
2) 01 4 (RF)
(R,) : MMl &

Vim/s]
S[m”*]

: OOl 2= =1.025(Mg/m3)
QT OFE XM A=

o] 2
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A [5. Zot = FH 11. JHEF MY S Mut T A&
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1. MF QF XA 7. 3= 8N =3
2. AL XM XA} 8. HH M
H
I 3. &3 Rule 9. S 4S5 FH
x* A1 11 * uxl u}xE* I16*0 ”IA* H*H(Z) Alj 4. = Klx MHE 10. JHEF U XI
L] = o o b o = A |5. Hot 58 T3 11. JHSF M S MUt TH HIA
6. Mg X 0K =3 12. A8 S ¥ AXJ MH
ek 13. Technical documents ZHAl
O e 2 o =5
=
F |E2HY FQ K
3) W OFE HE H(C,)

- ITTC(International Towing Tank Committee) 1957 =M Al .

0075
" (logR, ~2)’

R =V -L/v :Reynolds Number

v SHM H+ =1.1883 x 10¢(m?2/s) at 15° C Sea Water

(s SDAL “
P >-<.4 dShpD g Atmat n Lab.
NAOE/SNU http // sdal.s
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r 1. 8% @7 £ 7. 912N 85 =5
L » 2. SAF XM ZAL 8. ¥ HIM
MM XS 2 O 20| HIAH W (3) i EEam e
b ] o o o e o = A [5. B0t 53 =3 11. JHEF MY S M TH HIM
6 M X OIE =8 |12 AN =22 & AXD} A
/)| ME

. 13. Technical documents ZHA
v OH g 2 or =2

- Schoenherr O] OF M Hl+= =84 - s
0.242/,/C. =log,,(R, -C.)
2A™oegZ  (C,.=0.463-log, R
4) HM Z0f olet O0rE M2 SIHAR,)
-QIQT]FIHUI i1 2 HE™udl HluloiM HY X50f J1210l= UIE M2 SIIES
-7;5'5:@*._-@*._ Atk 22k (Model-Ship Correlation Allowance)(f]l Z8E|=E HOE
(Rt o
- SN a8 A 33012 X TS ANBUCE=RH FZE MO HBalS
%:*._1 AM28 HIZE E2ll=FH 28" &8 4 X0 H80l= 0l ST
o
5) Xt M R, =f(L/B,B/T,C,,F.,LCB)
I M2 M40 &0 T Bigd
(B SDAL *°

Computer Aided Ship Design 2008 - PART III: Optimization Methods Ry hitpitasdatamacke



“n ]

roudeQ} Hughes0jl O|8F X{&t H| At BitH

Measured Values [ V,RT,, ]

2. AL XM XA} 8. A HM
3. & Rule 9. 5 45 =3

=20k =

4. 78 K= M¥

10. JHEF LUHHHX]

5 40t 58 =8

11 JHSF MY S MY TH A

6. Mg 2 O1F =3
/FI|H M

12 A8 52 9 AN N

13. Technical documents ZpM

OHxe o o =3

F | EZ2EY FR KF
J

A ESTETRRES

CTm = RTm / (0.5 rm Sm Vm2) CFm = 0.075 / (log Rnm - 2)?
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Tz e7EA [ o=8sn3s
2 QMANNZA 5 202 A
A= — SOl AMEH | C ¥ e 5. 58 85 38
F— = I 5 [Lzenz88 [0 ne s
ke © — o O — W[5 B0t ss |1 is 8= @ S8 AN
6 M2 OE 28 |1 a8 5a 2 A A

y oy = /)| M 13. Technical documents XHA
' O e 2 oy 5
.I.

OZEY FR Ax

FlH Ml

44

Tanker Ro-Ro
(16knots) (21knots)

Wave breaking
Wave pattern

Viscous pressure Wave
resistance
Form effect on friction
Roughness
. Viscous
Flat plate friction .
resistance
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T2 X0l OE M9l Big}

W
= L/BY| a40] BIIE =5

(MU0 SH 25
20| 2A S

= B/TO| a0]
(HHOI |:|:|:|:5 )

K20l %JI%‘

Resistance in %

Resistance in %

250 r

200

150

100 |

50

AR N =]

Resistance Change by L/B Ratio

23kts

16kts

—@— Tanker/Bulker
—e— Cruiser/Ferry
—a— Container

3.0

150
140
130
120
110
100
90
80
70
60
50

4.0 5.0 6.0 7.0 8.0 9.0 10.0
L/B

Resistance Change by B/T Ratio

ZW

16kis

e

—&— Tanker/Bulker,
—e—Cruiser/Ferry
—a— Container

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
B/T



1. 4F 3 XH 7. Q12X 28X =X
2. SAF XM ZAL 8. HE HIM
| <
X. C} 0 S XX A b e
e O T O 5 [« zanzam 10, JHEE SIETHRA]
¢ o [ Aot EE 28 I EEEE LR
o B0 =8 |12 2% 22 % AN AF

.. : IF)IE M 13. Technical documents ZHA
O (et o ope ==

= TOo

OZEY FR Ax

|3 M-

—_ -

X241l

\ 4

=8 X+ 28] {9338 2K =4
A ::JL'KZ;‘171°(jB -;).(]_4_ .

W,=C,-L'°(B+D)
WO :CO ’L'B
W, =C, - NMCR

A

MElo M| » D12 =

3

»
)

s

7 54
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|
I

b ]

MAl M 1Y E=

W
MCR = NCR / Engine Margin

NCR = BHP - (1+ Sea Margin)/100

BHP = DHP/n,
DHP = EHP/n,,

o =My Mg "TMo> Ny =

EHP=R.-V

1
RT:E

|
l—w

SV>C,

CT ZCF-I-CR—I-CA » Froude Y

O LAl

AR N =]

MCR: ZX|IH ¥ OF= (Maximum Continuous Rating)
NCR: &5 A2 [0}2 (Normal Continuous Rating)
BHP: XIS 0Ol (Brake Horse Power)

DHP: & [O}= (Delivered Horse Power)

EHP: 88 O3 (Effective Horse Power)

Ri: X2 (Total Resistance)

S: ¥+ HUHY

v: 55

Cr: MM H=

1+k: @& Hl==(Form Factor)

n ZZ2Hd M Hla=(Transmission Efficiency)
: =&l HlZ=(Propulsive Efficiency)

No: IZ M T & (Propeller Efficiency)

: M2}t @ & (Hull Efficiency)

: AH[H P|™ B & (Relative Rotative Efficiency)
t: 28 A HI$(Thrust Deduction Fraction)
w: B H|==(Wake Fraction)

=
2t
2|
H

1957 ITTC Wiy

C,=(1+k)C. +C), +AC, + AC, = Hughes BH, 1978 ITTC B
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1. MF Q@31 XA 7. 0128 85 =3
2. AL XM XA} 8. A HM
Holtrop & Mennen®] X{8t =Xl ditH e e 22
A . ol 10. s &8r
5 p o 1 o o = Jﬁ 5. éﬁlééﬁg 11.)H*——'.‘Z§5='ﬂt—'.’lﬂ HIA
6. MS 2 OK" =X 12. A8 S X AX) M4F
/)M MA 13. Technical documents XtA

v- O (st o ofey =

o2my F8 KIS

X241l

= Holtrop & Mennen(Q] X|2HSH =X Al =T

o
® =M JPI0] A= Bublll | | @ DEM - MM
©oE NS @ Ml FlE Mg o|gt Xt & SJI U +=Z N
|
v

R.=R.(I+k)+R ., +R, +R, + R, + R,

. /

= Yt @ WMHl(bare hull)9l @ XM MZ | | ©® S0l &2 Transom(i|
= i A= olot g St

@8 (QSPAL _~
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I 1. MF Q3 XA 7.312X 288 =X
H lt & M St I-l HitH W EEET R
oltrop & Mennen2| M =8 & |1t —eas
- (D [“.II- I'IGI' N [ HoEEsE  [nie a8 @ SE AN
N LI PEEEEE R

/)| M 13. Technical documents XHA
' O [xj2t 2 opg =3
=]

J
AR

rE

oY FR K=

R = E/OVzCFSbh

NS J

C, : OEEAIZ(TTC 1957 FZ4A)

0075 R =—H
" (logR,-2)’

R B 78 W= LWL (Length at Waterline)2 AH23LL].

S, ; LMKl (Bare Hul)Q| &= HHXA

S, =L(2T + B)\/C,, (0.4530 +0.4425C, —0.2862C,, —0.003467B /T +0.3696C,, )+ 2.384,, / C,

0l

WA

ro

2501+ 201 L, & JIE2E St

-»3’3’ 58
bl SDAL
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. Reynolds Number(Rn)©| 9]0]
N—

Rn (Reynolds Number) :
DRI £ HA °§9|

V: 73 E= SN S8 |
L: 73 = SH2% 54 201
v:aHel S8d A=

Y
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E Froud Number(Fn)©| O[]
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30
OHT
o)

V: 88 L= SHo Ed 5%
L: R3S = M2 =4 20l
g : 58 JISk
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M [4.F8 X 4F 10. JHEF U XI
L1 h I E A |5. @Ol =3 =3 11. JHEF MBS My T HIA
6. T 2 OK" =X 12. AN E X AZPL MFE
- /F)|H ME 13. Technical documents XtA
v O [xiet 2 0t =3
=]
S EETEET P
Jl
Y ESTETRNES
?m-
TR
v 2]
e ‘
i
2
¢ 3
5 3
| et
&
%
&
-] 1 2

Twin-screw twin-skeg after body hull form
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AR N =]

IHoltrop & Mennen9| & A ity
@ MMl (bare hull)O] A A&

'.'
‘. B
1+ 4k =0.93+0.487118-C,,(B/ L) (T/ L)***"*°(L/ L,)""*"**

x L3/V 0.36486 l—C —0.60247
@Gy )

C,. : MO 20 HAE Ho|ol= HIS

C =1+0.01 lcstem C,.., =—25 Pram with gondola

0 E%o EE

: Length of run
L Leng
L0l 2N UX| %2 B0= OS89 ZBAOF A = ALt

L,/L=1-C,+0.06C, L., /(4C, 1)
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8 (QOSPAL  *
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[Holtrop & Mennen®] & =

-0 UMl FlE M

X HiHH
To od

)

ux [k

7z
X
b

P

M XA

1.
2.
3.

e 30 [rx
M| 2= |44

el

ul

SR

4. 78 K= M¥

10. JHEF 2HHRXI

=20k =

5. 8301 58 8

1105 MY MY TH A4

6. X2 % 01 =8
VESIEIRSE

— o

12, A% 22 % AR Y

13. Technical documents &8

v M EELEE:
%I TEuy EQ K|S
J
. 2 o [FII MY
R,pp =1/20V"S 1pp(1+ k2)eq Cr
S ppi BINEO| M4 HHE
(1+ k) : RIS & H=
eRudder behind skeg: 1.5~2.0 «Hull bossings: 2.0
eRudder of single screw ship: 1.3~1.5 «Shafts: 2.0~4.0
*Twin-screw balance rudders: 2.8 «Stabilizer fins: 2.8
«Shaft brackets: 3.0 Dome: 2.7
*Skeg: 1.5~2.0 Bilge keels: 1.4
«Strut bossings: 3.0
(A+ky),,: RIFEO] 8 A M - B £= I 0140 2IIEL AL
A4k, — 225 0HED) o (1) it SR BSBERD 218 A%
Z Si &@L"’i\b
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= JIE2(entrance angle)

E =2 (entrance angle)?| 2]0]

ol -

=20k =

1. MF QF XA 7. 3= 8N =3

2. AL XM XA} 8. HH M

3. &3 Rule 9. S 4S5 FH

4. F2 X 8% 10. JHEF HHHX]

5. 20t 58 =3 11. JHSF M S MUt TH HIA
6. g X O =3 12. AN S H AXIL MF
/F | ME 13. Technical documents ZHAl

L EES

o2 FQ K

44 1H 2

=1 MY

—_ -
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Oy o of ==
[ Holtrop & Mennen©9] X =X diH s e v ns
@ X1 HP(H2 & Be) ‘
OS2 my. F,<04
d -2
R, = pgVC,C,C expim F~ +m, cos(AF, ")}
3.78613 1.07961 . \—1.37565
C, =2223105C, (T'/ B) (90—1i,)
C,=0.229577(B/ L) :B/L<0.11 & WY I £ ¢ PHEFMY0IM entrance angle®] 1/2
S +0.11<B/1<0.25 & T XTI DA BHSSM ARIOME i 8 2 2 2= 2D FFA
C,=0.5-0.0625B/L  :0.25sB/L & UH (LI B)85 (1= )03 (1-Cp—0.0225 L )
i —1489¢ x(Lp / B)*34574 (100 / 13)016302
=
C, : bulbOll QI8 ZMME LAZIE LEHHE HIS
C,=e VS  wgbublteiedc, -1
C,=0.564,,"" /{B-T(031\|A,, +T, —hy)} A MM AKIMAM Q] bulb] BEHMHE
hy : JMZRH A A0 SAAXINIXIC =0]
T, MASM KM HWES  HERS A=
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;}m%*séulé‘.ﬁ’g
IHoltrop & Mennen9| X{& =4 4t L
- @ X Z (B2 55 EA) n[R s
25 : transom stern0il O3t X1} & Z4A S1lE UEHHE Hi=
C,=1-0.84,/(B-T-C,,) : 7102 Y] transom £20| S0 &2 HHY
m, =0.0140407L /T —1.75254V"* | L —4.79323B/L—C,, d=-0.9

C, =8.07981C, —13.8673C,” +6.984388C, : C,<0.8 & O}
C,, =1.73014-0.7067C, £ 0.8<C, 2 M

-3.29

—-0.034F,
=(C,;0.4e "

C,, =—1.69385 . /Ve512 2 I [ : Waterline length
C,s =—1.69385+(L/V'” -8.0)/2.36 :512< [}/¥1726.91 & [} T .m3wsA (m)
Cs=0.0 :1726.91< 3 v I

B 8% (m)
A=1.446C,—0.03L/B :i/B<12 2 I

V =83 m?)

A=1.446C, —-0.36 : 12<L/B 2 UH

’%\ b

ﬂ SDAL *
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[Holtrop & Mennen®] &

- @ X0} k(=2 & HY))

IL b —I_I_

=3 O AL
== =&

HOl: 0.55< F

XX di
TOoO O

tH
=

AR N =]

[RW = pgVC,C,C.expi{m F* +m, cos(AF )} }

22 5k HHAWM OGS F H=Jl 2dd

— _7.2035(B/L)0.326869 (T/B)O.605375

C, =6919.3C,, ' (V/ )" (L/B-2)"*




IHoltrop & Mennen
- @ 2 M (SU S

W

21

o)

b

= B9

10

o gt =X W

. 04<F <0.55

I'.EE-IH =]

Mg 2 O A

o2EY FR K=

|3 MY

—_ o

=3
T
R

{ w = (R W)an_o.4+(10Fn—4).{(RW)MF”_O.55—(RW)M”_M}/LS}

(RW)atFn=O.55 Ee 5k

(RW)atFn=O.4 2 5 Y

HAOl 2100l F,=0.558 HEOI0 LIS 21

210] Alll F,=0.48 (OO L2 Al




IHoltrop & MennenQ] X =X diH
- ® =M™ IOl Y= BulbOfl O18F X1} K& =J}

AR N =]

(=3P )E, Agr > pg 1+ F,;°)

R, =0.11e

Py : bulbous bowQ| =M JNH0] A= =& LEIHE HI=
P, =0.56.J 4, /T, —1.5h,)
F,; : bulbous bow?@] BZUEE J|EC=E Bt Froude number

—V I\ g(Tp —hy —0.25,[4,,)+0.151>

Aot 2.0l 2I0HH

Ml 220 BE-AI2H AEZEIE &4
Mgt R,= SFAIOO = BE0] 83

, Holtrop & Mennen0]




AR N =]

rHoltrop & MennenQ| X F=H Uit

- ® EO" &2l transomil O]t Xt

R, =1/2pV?A4.C,

C,=02(1-02F,) :

u
A
LS

s}

—|
e
=

C, =0

F,=V/\2g4, (B+B-C

wp)




IHoltro

p
L0 FEM-AM A S e

AR N =]

RA :l/sz Stotalc

Bt Z¥ M} &M

E

MHIEHZX S (hull roughness)Qt 37| M S9| Fs=

X10I1€ UEH=E M

X

(o)

3

o

2k
dA

9]

C, =0.006(L +100)"'* —0.00205+0.003v/L/7.5C,*C,(0.04—C,)

C,=T./L :71,/L<0.042 W
C,=0.04 :0.04<7./L LW




at =131
ITaylor & GertlerQ| M =& W jmazans
* (Taylor =X9| & H) =

R, =R, +AR,. +R,+R }
St ot O3t 20
C,=C.+AC.+C,+C AFHEN NN : §=C -V L

C. :Schoenherr OIS A S AE

AC, :IH8 - 288 ¢, =0.925 -> constant

C, 718 LCB=0.5- LWL -> constant

C, :Residual resistance coefficient - Bulbous bow S 11JOHI &S

- IEN M0 MY

-(VI’,C,.BIT,F,),L=LWL
B/T=2.25,3.00,3.75 | Z<20ll HOHA
C,=048~0.86 ¥ V/I’=(1.0~7.0)




|

%

JI=d K=l gt MY ds

W

1. MF Q@31 XA 7.9128 88 =3
2. AL XM XA} 8. Y HA
x x.l JE“ 3. U Rule 9. B M5 XA
- o N 4. F8 Kz MF 10. JHEF 2 HHHR XI
H |5 Hol S =H 11. JHEF MBI M TH HIA
6. M X 0K =3 12. A E X AX AT
ek 13. Technical documents XtA

Given

Oh|xe o op=t 8
R ET s
P TETeE
&9 B A8 II= gAHIMO N (2Y AlIE)
l l Find
T,basis,modeltest T,design ,modeltest

RT, basis,Holtrop & Mennen

H& Il s — T

T,design,Holtrop & Mennen
T THIA IS

JIZEMO] Holtrop & Mennen

SHH Ol 01 XS F W

A HIMO| Holtrop & Mennen

SHH Ol OISt M TR
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Kgo=4H 0ol =3
| —

EHP=R, -V

DHP = EHP/n,
BHP = DHP/7,

NCR = BHP - (1+ Sea Margin)/100

MCR = NCR / Engine Margin

where,

|
Mo =Ny "NgTlo> Ny =
— W

1
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1. MF QF XA 7. 0128 85 =3
2. QA AIMM ZAL 8. HH HIM
) =
M EErue 9 =@ 85 =8
N [+ F8 x5 8" 10. JHEF EHIHXI
H [5. BOL =5 FH 11. JHEF MY g Mul T HIA
6. M 2 O =X 12. A E X AX AT
/F)|H ME 13. Technical documents ZHAl
Oh|xe o op=t 8
=]
F |E2HY FQ K
Il
o (FIIH M

MCR: X|lH 9= Ot (Maximum Continuous Rating)
NCR: ¢1=5 A2 0}24 (Normal Continuous Rating)
BHP: XIS 0= (Brake Horse Power)

DHP: M & [O}= (Delivered Horse Power)

EHP: 88 O3 (Effective Horse Power)

Ry: M X8 (Total Resistance)

n EZ2H ] M Hla=(Transmission Efficiency)
no: =& Hl==(Propulsive Efficiency)

No: IE M T & (Propeller Efficiency)

ny: M2t & (Hull Efficiency)

ne: M 2|™ Z & (Relative Rotative Efficiency)
=8 LA Al (Thrust Deduction Fraction)

: U= H| 5= (Wake Fraction)

45D
4 SDAL 7
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b ]

Aoto|

W

P al [“.E=| KA1 ditH
= =

AR N =]

=x TO O

EHP = 0.00872-V[WS-(C, + C, +C, )+ (S5 -C, )+ (S, -C,, )]

* Roy Burcher, Louis Rydill, Concepts in Submarine Design, pp. 290-292, 1994.
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: Wetted surface area of the bare hull

: Wetted surface of appendage

: Wetted surface of sail
- Coefficient of frictional resistance

: Correlation Allowance

: Coefficient of form resistance
: Drag coefficient for sail

: Drag coefficient of appendages

=Y
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AR N =]

[SWATHQI e & 0" =3 4y

b ]

J ; _ T
/ / .
/ 5 ¢

Fi h. ¢
Strut 22 Hull 82 &
Cwp = Struts2 0l / t_L+~t_H Cp_h = Hull2l 821l / (h_L * pi * R™*2)

2 Hh &Ml oI R, =R.(1+k)+R,p+R, +R, +R, + R,
. Hull = lowerhull + strut « Bulb7} =IHOMI f_’g%

! RB =0
XA FOHA HAH] 22
aT Ly | — LY
XI01Jt Y2 « TransomO| ZIHOLX| %S

" R,=0
e

&

Vs

,.n_»xé_-' N Advanced Ship Design Automation Lab.
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‘Term Project #9 - 1

Calculatlcn of ship resistance and
fLreeboard
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al
A g

class Ship

{

public:
Ship(); // 224
~Ship(); // 23 A&

Computer Aided Ship Design 2008 - PART III: Optimization Methods

“&(1)

Ship.cpp

#include "Ship.h"

/f MAR HO B

Ship::Ship()
{
¥

Hf 2B AES B2
Ship::~Ship()
{

¥

=

jZyy
Al

NAOE/SNU

) 4

@Advanced Ship Design Automation Lab.
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el A o2
S HIAS Ot Ship ClassO] A U 7184(2)

class Ship

{
public:

Ship(); // S3&
~Ship(); /

// B2H Bl AN

double Lbp, Bmld, Dmid, Tmid;
double Cb; // Block Coefficient eig i &80 2%t
double L_FP; // FP~~H=T1 DA 20|

double L_AP; // AP~MO A DEA] 20|

double t_AP, t_FP, t_stringer; // S S
{/ Olo} M=k

+

LEET,
B 83
£, SDAL

,‘in_»xé_- \ Advanced Ship Design Automation Lab.
AOE/SNU

Computer Aided Ship Design 2008 - PART Illl: Optimization Methods N http://asdal.snu.ac.kr



SI2:0] MO

A 4

void Calculate_Freeboard();

A\ 4

void Correction_Cb();

A 4

void Correction_Depth();

\ 4

void Correction_Superstructure();

A 4

void Correction_Sheer();

Computer Aided Ship Design 2008 - PART III: Optimization Methods

A 4

void Calculate_MinBowHeight();

]
[ ]
2

gf%» 84
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| W
V- HE HIAS Bt Ship ClassO] MM &

T&HA4)

class Ship

{

public:
Ship{); // 84
~Ship(); // 22 A&

/f o] Bl A

double Lbp, Bmid, Dmid, Tmid;

double Cb; // Block Coefficient

double L_FP; // FP~H 2T DHA] 20|

double L_aP; // aP~H0 A DHA 20|

double t_aP, t_FP, t_stringer; // SWS
// Dlol MEF

Ship.cpp

#include "Ship.h"

j/ MER EO By
Ship::Ship{) { ¥

[ ABAEY BE
Ship::~Ship() { }

/7 Bl ot AN

void Calculate_Freeboard(); // BHE
void Correction_Ch{); // CbH [t
void Correction_Depth{); // Z'01H
void Correction_Superstructure(); /
void Correction_Sheer(); // S5
void Calculate_MinBowHeight(); //

! Ulol B¢

2 rgh
fe

o

A

rab

=

2PN
FAEE
=9 ExlyIY o
AREF

=01 A

=

~ 4y
rrx
&

oAy

=
= |}

P

—_

sl
>
in

yoid Ship::Calculate_Freeboard()
{r

yoid Ship::Correction_Cb()
i}

void Ship::Correction_Depth()
i

void Ship::Correction_Superstructure()

i}

void Ship::Correction_Sheer()
i}

void Ship::Calculate_MinBowHeight()
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= ‘A’ Typeldl ‘B’ Type9| EJ|
e ‘A Type: x| I8 M
e ‘B’ Type: ‘A’ Type 0]219] 2= MY}

TypeS HA|

void Calculate _Freeboard A
NEEER - TypeOil 2} C} <

void Calculate_Freeboard_B

ff SH =2 AT

Ship.h void Calculate_Freeboard(); // BE A3 HJM
3 void Calculate_Freeboard A(); // A Type B8 AT H M
void Calculate_Freeboard B(); // B Type & HE HJ M

void Ship::Calculate_Freeboard()

i

. if (Type == "A") { Calculate_Freeboard_A(); }
Ship.cpp else if (Type == "B") { Calculate_Freeboard_B(); }
else { printf{" A2 = A9 Typhel] S &LICELWN™); }

¥
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™

-

HEH ]:" Al o2 ] 2
e L e el =
B A A M)
« BN A3 HO| 9/
Hi 2| o ks i = 2o cikal
(m) (nm) (1) Lmmn)
24 2100 a3 10229
25 205 Q4 1044
X 217 95 1055
27 225 a6 1074
25 233 97 10E9
2 242 95 1105
=0 250 99 1120
31 255 100 1135
32 257 101 1151
33 275 102 1165
34 283 103 11581
35 292 104 1195
5 300 105 1212
37 305 1065 1228
5 316 107 1244
) 325 108 1260
40 334 109 1275
41 3 110 12593
42 354 111 1309
43 364 112 1326
4 374 113 13:E
45 385 114 1359
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 “int Freeboard_A[342][2];” °

A O Mol

void Ship::Calculate_Freeboard_Af{)

{

A ER AE S 278 H2s o

int Freeboard_A[342][2] = { {24, 200}, {25, 208},

{26, 217}, {27, 225}, {28, 233}, {29, 242}, {30, 250},
{31, 258}, {32, 267}, {33, 275}, {34, 283}, {35, 202},
{36, 300}, {37, 308}, {38, 316}, {39, 325}, {40, 334},

B

{361, 3427}, {362, 3428}, {363, 3430}, {364, 3432}, {365, 3433} };

NAOE/SNU

Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr



Q
248
249
250

dA 251

=4 L)
253
254
255

3000
SO0
S012
S01E
S024
3030

S50
S042

317 332
318 3320
319 3345
= 333l
Sl J338
342 3337
323 3330
34 F342

Ft =3334x(320.6-320)+3331x(321-320.6)
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A8 i O= 13
A

= BE A BOIM LIt &3 72 M

¢H_I apr < ABH !ﬂt Lf first = int{Lf); // L2} =T EEE' H 4-gF
a & To int Lf_last = Lf_first + 1; // LTt =5

int Freeboard_first, Freeboard _last; // &= & ¥ IS 22 =224
for (int i=0; i<342; i++)
HLLEASul=s B E 2=
Eg ?_'IE E 7:]”—." if (Freeboard_A[I[0] == L{_first)
{
Freeboard_first = Freeboard_A[i][1];
Freeboard_last = Freeboard_A[i+1][1];
break;
L
¥
MSd HIL ABH TS
— O — To Ft = Freeboard_first * (Lf - Lf_first) + Freeboard_last * (Lf _last - Lf);

QTR

raA) SDAL *®
Wiy
el N Advanced Ship Design Automation Lab.
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[

b ]

oA O )H
B A4 H45)

W

R HIA 25 28

yoid Ship::Calculate_Freeboard_A()

i

¥

EE AT RE 204 B2 = 2E

int Freeboard_a[342][2] = { {24, 200}, {25, 208},

{26, 217}, {27, 225}, {28, 233}, {29, 242}, {30, 250},

{31, 258}, {32, 267}, {33, 275}, {34, 283}, {35, 292},

{36, 300}, {37, 308}, {38, 316}, {39, 325}, {40, 334},

{f B

{361, 3427}, {362, 3428}, {363, 3430}, {364, 3432}, {365, 3433} };

int Lf_first = int{Lf); /7 L2} 58 32209 HAZ
int Lf_last = Lf_first + 1; // Lf2F 5 32209 HOIZ

int Freeboard_first, Freeboard_last; // 22 BE Ad IS 8% 324
for {int i=0; i1<<342; i++)

// LE2L &35 WS #8
if (Freeboard_a[i][0] == Lf_first)

Freeboard_first = Freeboard_A[i][1];
Freeboard_last = Freeboard_A[i+1][1];
break;
H
h

o HE B2t
Ft = Freeboard_first * (Lf - Lf_first) + Freeboard_last * {Lf_last - Lf);
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void Ship::Correction_Depthi)

double correct_depth = O;

[D >L /15

D < L /15 void Ship::Correction_Depth()
. {
double correct_depth = 0;
double R = 0O;

if (Df == Lf/15.0)
ZHOI0ll et =3 '

=1+
o i
void Ship::Correction_Depth()
=(D, —L, /15)x R {
double correct_depth = 0O;
double R. = O;

l if (D = Lf/15.0)
i

ifLf <120){R =Lf/0.48;} // B5H 0= R ALY

R=L,/048 :L, <120m else { R = 250.0; }
. t_depth = (Df - LT/ 15.0 R; 0IH s =259 AN

R=250  :L,>120m | comect_depth = (OF - Lf/ 15.0) *R; //

else

i

correct_depth = 0;
¥
¥
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W

void main()

1

Ship MyShip;

T
%

)
B,

L= Of
Ji )i
fu[g

s S

*

‘

i

ket &2

MyShip.Calculate Freeboard();
MyShip.Correction_Cb(};
MyShip.Correction_Depth();
MyShip.Correction_Superstructure();
MyShip.Correction_Sheer();
MyShip.CalculateMinBowHeight();
- oF

e |

Print_Result()};
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Mo % O 3% o2
A

IR

« Name = “278,000 DWT VLCC”
* Lwl = 320.6 m

«L=315.0m

*B=57.2m

« Tf =20.45m

*Ta=20.45m

*«T=20.45m

* Volume = 307081.31 m3

* Sapp =126.0 m

- Cm = 0.9971
- Cwp = 0.8339
o
[ ]
[ ]
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AR N =]

2 2k
=5 ol

* Form Factor of Hull (1+k1)

* Form Factor of Hull & Appendage (1+k)
 Correlation Allowance (CA)

* Resistance by Bulb Effect (RB)

* Resistance by Transom Effect (RTR)
* Wave Resistance (RW)

* Viscous Hull Resistance (RV)

» Appendage Resistance (RAPP)
 Correlation Resistance (RA)

 Total Resistance (RT)

» Wake Coefficient (w)




AR N =]

= 11 AKE
e Bulb(fl o|Tt X1} M T UHE A
o MO| EHE WAt vaIO|D HEY MOIE EI0 Y
o MHIO| 28t XS 15T 9] B2 A, o =1.025 ton/m’
o MHl RII=2 Bilge KeelsTt JHE A. F, (+4,)=14
o HAH BRI T8 Y S HAEHI(A/A)= U210 2.
(13+032)-T
D*-(p,+pgh—p,)

A. 1A, =K+

m O )& Specification
o D2 AQ|= C+r 0|2 X

e MFC(Microsoft Foundation Class Library)& J|HIOCZ ot AT
Oz ]gdoz s A
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e “Math.h”0fl O cos(x)Q} E2 a1 &= AHaS
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« HQIJ} ETOLE Z2 F2E N0
o XI} SR, )Tt Z0| YOI L2} 54
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» O 13 WO Al 81t X9l 39 =8
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1. MF Q3 XA 7. A= 8N FH
e 9 & XX D2 )N
D] |
FTET] Hol M= XX
o * ﬁ T o = u 3. &d Rule 9. SR M5 =3
A 4. FQ K+ MF 10. JHE} 2HHHRXI
¢ x}ﬂ AI_G} 2 A 5. Hot I 5H 1. JH2F MS 0 Mut T M
= o 6. M X 0K =3 12. AN E X AZPL MFE
/F | ME 13. Technical documents ZHAl

v O [mgt 2 o ==

= floatQ} double9] &
o AW W= floatdl double®] S JHX| HEHJL ETHoI=0], ©
MeISE AL QOHA doubleS AI2 S S HE. S22 A
at0fl 2219] XI01JF 2 &+ UL

I,

= double HEHO] H=E MIE0I)| }IO0HM= pow() &8 &0
e Double HEHO| 01 HL vz & HIMOPI| |00 “pow(V, 2.0)"F &
e pow() 88 MI| AMME “math.h”E HIEA| includedll OF StCE.

= Holtrop & Mennen Y}t (] HSH &1l
o YUHOR v, t, 7, 2 JIEMO| NIZE I AT, 7ok T2HY
S RS o), LP“OHH O*E aus =
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1 M% 89 22 7. 928 85 58
oF al o XA I3 2H 2 QM ANNZN 5. 20 A
| —
= 1 T O m——-l. = g [ 2E Rue 0. =9 N5 %8
N [4. F2 K MF 10. JHEF U XI
* - Inout Dataol Ol=d 1 A |5 Zo =2 =5 N EREE R
P = 6 R LOE2E |12 AN == 2 A% AE
i /F | ME 13. Technical documents XAl

M 2 0 =X

rx
QL=

o2my F8 KIS

= |nput File9] &} 2 [P
0O X diolH Input File: “input.txt”
Name = “278,000 DWT VLCC” 278,000_DWT_VLCC
Lwl = 320.6 m . 320.6
L=315.0m - 315.0
B=57.2m 57.2
« =0 X1 dl0l OfLY] 2=3tC.

-
-
(o)

HI [T

ro mim

- [
[ N
N =2

=

i
=
[ix
I
4]

& “& =" 0l 210HAM OIF 0

[0
b
e
1o
=
™
£Q
=/

“ ”(Under Bar)& HZ0 =L}
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#include <stdio.h=

i

void Input_Data_File()

!/ File2] Pointer A™
FILE* fp;

!/ FileS SiS
fp = fopen("Input.txt”, "r");

Jf 2 MO
char Name[255];
double Lwl, L, B;
== Ol &=

B ERHSISES 5a
fscanf(fp, "%s", Name);
fscanf(fp, "%lf", BLwl);
fscanf(fp, "oolf %olf”, &L, 2{3):

!/ FileS 25
fclose(fp);

AR N =]

FILE* fp;

Computer Aided Ship Design 2008 - PART IlII:

Optimization Methods
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ITigt 2 0ty x5 o=
¥ - Input Data9]

=10l x|

AR N =]

fp = fopen(“Input.txt”, “r”);

#include <stdio.h=

void Input_Data_File{)
{
!/ File2] Pointer A9
FILE* fp;

// Flleg 242

fp = fopen("Input.txt”, “r");

Jf 2 MO
char Name[255];
double Lwl, L, B;

[ MEERHISS 5a
fscanf(fp, "%s", Name);
fscanf(fp, "%lf”, BLwl);
fscanf(fp, "oolf %olf", &L, 2{3):

!/ FileS 25
fclose(fp);
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o M HOIE “fp”Jt “Input.txt”9] J}
(= — =]

F2& I 88

. 2 o)l N8

(=¥ o]}

P — |

fp Input.txt
278,000_DWT_VLCC
320.6
315.0
57.2

Xt

S g




PEENEES:
¥ - Input Data®] &1 (4)

=10l x|

AR N =]

Char Name[255];
double Lwili, L, B;

#include <stdio.h=

void Input_Data_File{)

{
!/ File2] Pointer A9
FILE* fp;

[/ FileS 9 &

fp = fopen("Input.txt”, "r");

ff B0 HOH

char Name[255];
double Lwl, L, B;

[ MEERHISS 5a
fscanf(fp, "%s", Name);
fscanf(fp, "%lf”, BLwl);
fscanf(fp, "oolf %olf", &L, 2{3):

!/ FileS 25
fclose(fp);

Lk
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o MIUAZLHEH QU U2 HEE MOI
« Name 25519 2XIE& HAe = U=
a2t =y

fp Input.txt
278,000_DWT_VLCC
320.6
315.0
57.2




I e o opes =8 o2

¥ - Input Data®] &1&(5)

AR N =]

fscanf(fp, “%s”, Name);

=10l x|

#include <stdio.h=

Lk

void Input_Data_File{)

{
!/ File2] Pointer A9
FILE* fp;

[/ FileS 9 &

fp = fopen("Input.txt”, "r");

Jf 2 MO
char Name[255];
double Lwl, L, B;

[ M2eRH 35S 5S

fscanf(fp, "%es", Name);

fscanf{fp, "%lf", BLwl);
fscanf(fp, "volf 2lf”, &L, 8B); .

!/ FileS 25
fclose(fp);
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g0} NameOf|

. MYSHE 2Xtas o=

X3

fp Input.txt

278,000_DWT_VLCC
320.6

315.0

57.2

NameOlct= 0IS2 N&E B2

278,000_DWT_VLCC




(T2 2 o=
¥ - Input Data9]

&s(6)

W

#include <stdio.h=

i

void Input_Data_File{)

o]

JERIES

=10l x|

AR N =]

fscanf(fp, “%lf”, &Lwl);
fscanf(fp, “%lf %If”, &L, &B);

Lk

!/ File2] Pointer A9
FILE* fp;

/{ FileS &S

fp = fopen("Input.txt”, "r");

Jf 2 MO
char Name[255];
double Lwl, L, B;

/MR 3fSS Sis
fscanf(fp, "%es", Name);
fscanf(fp, "%olf™, SLwl);

fscanf(fp, "olf %olf”, &L, 8B);

!/ FileS 25
fclose(fp);
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fp

Input.txt

278,000_DWT_VLCC
320.6

315.0

57.2

Lwil L B

320.6 | [315.0 | |57.2




et 08 =8 o= ]
Y- 2HA9] H9l(1)

L

=

40}
mshiph

[z
[

X

=10l I

class Ship
{

pubilic:
Ship(); // B34
~Ship(); // A-2A
HM

/i BH o
double Lwl, L;
double B, D, T, Tf, Ta;
double Cp, Cwp;

L}

i

il
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1. MF QF XA 7. 0128 85 =3
2. QA AIMM ZAL 8. HH HIM
) =
M EErue 9. =9 As =8
N [+ F8 x5 8" 10. JHEF EHIHXI
H [5. BOL =5 FH 11. JHEF MY g Mul T HIA
6. M 2 O =X 12. A E X AX AT
/F)|H ME 13. Technical documents ZHAl
Oh|xe o op=t 8
=]
F |E2HY FQ K
Il
o (FIIH M

St0] MO

A 4

void Calculate_Rf();

A\ 4

void Calculate_Rapp();

BulbOfl OISt X1t X2 (R;) HIAL

A 4

void Calculate_Rw();

\ 4

void Calculate_Rb();

Transom0fl OBt T12H(R;r) HIAL

A ALAX

A 4

void Calculate_Rtr();

P-4 ST =T HB(R, AL

Computer Aided Ship Design 2008 - PART III: Optimization Methods

A 4

void Calculate_Ra();




T 2 ot x5 Z2=
Y- A9 H9(3)

W

« B 30| MOf
Ship.h
class Ship
{
pubilic:

Ship(); // 284
~Ship(); // 22
HH

// HH B0
double Lwl, L;
double B, D, T, Tf, Ta;
double Cp, Cwp;

/! B

/f BH g2 M
void Calculate_Rf();
void Calculate_Rapp();
void Calculate  Rw();
void Calculate_Rb();
/¢ Olo} M=k
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1. 4F 3 XH 7. Q12X 28X =X
2. QALAEM XA [s. 28 HA
JEH 3. U Rule 9. B9l M= =X
N [4. F2 K MF 10. JHEF QEHHXI
A [5. B0t 53 =3 11, JHEF MY S MU TH A&
6 NS L O/ =8 |12 28 52 2 A%t Al
/F)|EME 13. Technical documents ZHA}
Oh|xe o op=t 8
=1
F [E2EY F2 XF
7l
o |F MY
o
Ship.cpp
#include "Ship.h™
Ship::Ship()

h
Ship::~Ship(}
i

¥

void Ship::Calculate_Rf()

1
¥

void Ship::Calculate_Rapp()
{
1

void Ship::Calculate_Rw()
i
h

void Ship::Calculate_Rh()
i
h

// Olal M=k




1. 8% 87 x4 7. ol=8 85 =8
et U OQf= X=X O 7] ot b
[E] L = oS TOo
GI'?\O —1 o — = 5 [« zexz A= 10, 02 A
A |5. Hot 58 T3 1. N ﬂg o MuETH A A
i I=I'I'—I ?9(1) T e TERENE
. /)| MAE 13. Technical documents ZHA
v O (et 2 or =5
§|
F [Z2ma e K
o DR MY HA S e
1 void Ship::Calculate_Rf{)
{
R. = —pS VZC Rf = 0.5 * rho * 5_bh * pow(¥,2) * Cf;
F bh ¥
void Ship::Calculate_Rf{)
0 =1.025 rho = 1.025]
Rf = 0.5 *rho * 5S_bh * pow(V¥,2) * Cf;

S,, = L(2T + B),/C,, (0.4530
+0.4425C, —0.2862C,,
~0.003467B/T +0.3696C, )
+2.384,,/C,

0.075
(logR —2)’

F =

¥

void Ship::Calculate_Rf()

¥

tho = 1.025;

S_bh = LWL * (2*T + B) * sqrt{C_m) * {D0.4530 + {0.4425 * C_b} - {0.2862 * C_m)
- {0.003467 * {B/T)) + {(0.23696 * C_wp)) + 2.38 * {(A_BT/C_b),

Rf = 0.5 *rho *5_bh * pow(V¥,2) * Cf;

void Ship::Calculate_Rf()

i

¥

rho = 1.025;
S_bh = LWL * {2*T + B) * sqrt{C_m} * (0.4530 + {0.4425 * C_b) - (0.2862 * C_m)

- {0.003467 * {B/T)) + {(0.3696 * C_wp)) + 2.38 * {(A_BT/C_b),

Cf = 0.075 / pow({loglD(Reynolds) - 2),2);
Rf = 0.5

* rho * S_bh * pow(¥,2) * Cf;
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void Ship::Calculate_Rapp()

(1+k,),,C {

App Rapp = 0.5 * rho * pow(¥,2) * Sapp * { 1+k2) * Cf;

void Ship::Calculate_Rapp()

k220-4 {kz 0.4:

Rapp = 0.5 * rho * pow(¥,2) * Sapp *{ 1+k2) * Cf;

¢

4%
(ol
%

£

e,

S
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115,
45

0] 7213
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[ |

FREEECRE

AR N =]

281 JH0I0 = BulbOll OISH I} KIS HIA Bt

R, =0.11exp(-3P;”)
xF, Az pg 1+ F,)

P, =0.56/4,, /T, —1.5h,)

%

void Ship::Calculate_Rb()
{
Rb = 0.11 * exp{-3 * pow{P_B,-2)) * pow(F_ni,3) * pow({4_ BT,1.5)
I rho * g / {1+ pow(F_ni,2));

void Ship::Calculate_Rb()

P B = 0.56 *sqrt{a_BT)/ (T _f- 1.5 *h_B);
Rb = 0.11 * exp(-3 * pow(P_B,-2)) * pow(F_ni,3) * pow{A_BT,1.5)
*rho * g / {1+ pow{F_ni,2));

&, —hy —0.25/4,,)+0.151">

yoid Ship::Calculate_Rbi{)

{
Fni=V%/ sqrt(g *(T_f-h_B-0.25*sgrt{(A_BT)) + 0.15 * pow(¥,2))]
P B=0.506*sqgrt(a_BT) /(T _f-1.5*h_B);
Rb = 0.11 * exp{-3 * pow{P_B,-2)) * pow(F_ni,3} * pow(4a_ BT,1.5)
*rho * g / {1+ pow{F_ni,2));
H

{8) (QDSDAL ™

Advanced Ship Design Automation Lab.
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. ek 13. Technical documents XtA
v Ohxiet o ob= =5
§|
= (o2 =0 X%
n ggxl. BTN
class Ship d Sh]p—l JHX'IIE ——= [[H = HA— T
o
{ ek FILEQ| ZOIEIE 21 ot I8
ublic: Hl%"g?_ Ejlﬂ% ’é@ﬂﬂ

Ship(); // 88
Ship{FILE™* fp);
~Ship(); 77 =5

JfSH Ha2 A
char Name[255];
double Lwl, L;
double B, D, T, Tf, Ta;
double Cp, Cwp;

[l B
Ship.cpp

Ship::Ship(FILE* fp) - O] BR0IA= &Ml FILEE EQ2IH(fp)E
' OI2010 FILEE WS H2UHS0I= S&S

fscanf(fp, "%s", Name);

fscanf(fp, “%olf", &L wl); Tt

fscanf(fp, "%lf", &L); O oL LA o e = A Ol

== o T0| OIKl 2 22 AE E + AUl
¥ =, AR 22 019 =010

Methods

Lad Lad =] Lnd



TNz eazd [ o=usuzE
SE al I.a XA 1II2=2 2H ST R
HE x O0S =3 2213 N
B0t 58 =8 N EREERTL R
. ggII(Z) ! ::;g?éllllﬂ. =3 1%2&%%;5’&1;:';2‘;
! /F | ME 13. Technical documents XAl
v Oh|xe o op=t 8
 [ozma za 112
n ggxl. BTN
Main.cpp « &l 0|12 = JHHIE MA0IHM
voic maing) igaE A 201 =0
t FILE* fp; o AZO0| TJEE “Input.txt”& JldlF|=
] (11
f = fopen(“Input.txt", “r"); B “fp I AE|0] MAT} B2 E

2 H
02re

=
r
[

Ship MyShip(fp);

fclose(fp);
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2 2

1
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2 2
HE A (yE 0RE 28N X HE)
2
2 1
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