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7 =Ho| Zgst= & d

(@) Archimedes’ Principle M X = E F
w7 3ol = EXHE 2 @ Muto| S M o|2}
=M|of| 2|5 HYA]|E X<l StH, dute] ST W= — FB +W
sTUa 783 Y=o W KM
Fo: suro) we nay = (-k)Mg =kpgV —kMg
V:eiAg 2 o &
(displacement volume: m3) M : Muto| FA| R @ BEq) S2Fo| T AME
g Eas s 93k "Mito] A F = Meto| g g2
: SHIS =
A HIFHE {K2 5 “
9 (disp-II;cement : ton) Mto| Z2Fe of2f Htsto 2 Xt83t=0| E'_l'Qf ﬂhlll'ol ‘S‘%% ol'xl 96':25:
ZZRo|Uo| WIS 9F WY E TUAT . oS
F = k,ogV 2o, ol ()RS} 2of Yk, X=00[22 (ZYYE))
B

ojgy, PGV "2 (displacement)” =k(pgV —Mg)
ab7 o3 CHEat 20| EHBHCH

PV = A, - pgV = Mg
matd 23 = waolct.

" Fy = A,

3/25
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@ HIEAN 22| MM7t =50 FHA A2H,

|-2j|_|. 7I-|:|.' D A

rect .
@ XM 450 E=& XFHN 2 7HEXIE| S
Zeh LHE, ’é*Ef'-H 29| Ru|e} 2gHN | Fo

rol- I
il

oto| H|E Cpt

V
L-B-T

matd 4 (12|

I
O

1% ge ciaut Zo| EFE 4 9tk

pdV=L-B-T-C;:-p-9-(1+a), r:

.

L : LBP(Length Between Perpendicular)
B:B,,, (moulded Breadth)

T, (moulded draft)

fHe HERE
80| AL 1.025 Mg/m?
2ot &2 LIEIH = A+2AM =28y,

E},Z 52| moulded line HHZ 2| Hij 43,
ok 0.02~0.0259| 7= 7}XICH
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H b
_I_E_I D O

wkls

" 53 5 (WY MEHolA)

P9V =Mg ---(1)
(L.H.S)

pdV =L-B-T-C;-p-0- (1+0a)
(R.H.S)

I I% M9t XpHle] fA(LWT)RF M=o Z|CHE 4 S 5 Qe sh=2 FAH(DWTE L0

I\/@ L\N-I- _|_ D\N-I- *AlX| DWT= Payload(2}=2| 24|)+ Fuel oil + Diesel oil+ Fresh water +etc. 2

Of T

I-E-IEI

H rx
rek Jx

T8E|0 ALt

(L.H.S)=(R.H.S)

L-B-T-C,-p-(1+a)=LWT + DWT ---(2)

'!

LWT,DWTZQ| Et2|=

Ch 7 Determination of prmapal partlculars of ship using optlmlzatlon method
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(

Hlj =2 (displacement) : 8|7} FH[=50| FA AS Wi SH 7t v At

AD)uj5 ol Ehel

M2l &% [ton]

 BiR E 2]
(displacement volume: m?3)
eHel 2
t SHIIEE
D HiRIE RHIel SF

>
i
!
«Q
<
o <

(displacement : ton)

L-B-T-C,-p-(L+a)=LWT +DWT ---(2)
Vg A,
pV =—
: A
IHE HATS SIS g2 LR E Tt 2ok 0] 242 Adtn Mol stxp. A=
g

ojmj A & BAXIE QK| FYS LIEHYD [Mgl(mega gram)e| T2l S 7HEILE.
QHO| LWTS} DWTE Zp# 1} 20| TS LEERHLE,
ZHEORME LUt oz AE Hi4ZF O[3t BHCL.

A = HH 2= HEQ ThR|o| X[ MM = FAH QA AXNT FZStCt.
matA A DS Alde m= Aol SHIISE g SoiA Al Lol oF stot.
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Myt =9 X|$(L,B,D,T.Cy) ZW X2 $8x n

%3(Buoyancy)-SZ(Weight) B =7 <82 €3>

=

given

L-B-T-Cy-p-(+a)=DWT,, +LWT ---(2)| 7 7*

Given: DWT, T,

(MF 23

Find : L,B,D,C,, LWT

Al 17 D|X|4: 57HO| H|ME SR UHA

=

i> ORI+ 474E TP, FaXE WY + Ak

30

C}f} LWT= O{2A 7Pde &= A2

% 302K VLCC(Very Large Crude oil Carrier)2| 4%

LBP:314m, B:58m, D:31m, Tyqgn:209m, T

scantling *

:222m
LWT : 41,000 ton,  DWTyq,, : 280,000 ton, DWT,, g : 302,000 ton,
Cp.design : 0-8213 ton,  Cg scantiing : 0-8257 ton,
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1=t =8 X|+(LB,D,T.C) B8 =X 8 =E
LWTEE W8 (1) A2 71

S & (Buoyancy)-Z&(Weight) & =2 <S2| @3> % 302K VLCC(Very Large Crude oil Carrier)2| A<
L-B-T 'CB p- (1+C¥) — DVVTgiven +LWT -- (2) LBP:314 m, B:58 m, D: 31 m, Tyegn : 20.9 M, T, onging : 22.2 M
) LWT : 41,000 ton, DWT ., : 280,000 ton, DWT_, siing : 302,000 ton,
Given: DWT, T L desto ting
MF 23x4) LWTE O-I%'_l}" 7|-Ié|'6él- _JI\_ 9}!%7]'.7 CB.design : 0.8213 ton, CB.scantIing : 0.8257 ton,
Find: L,B,D,C;!

HItH @ : LWTE M2 71

AT M| IWTE MO 20| B gato] WA Mo Hi4S FHSCL

L

L-B-T-C,-p-(L+a)=DWT,,, +LWT, (2.

SEAY
40
>
10
ne
H

iven asisship

% 302K VLCC(Very Large Crude oil Carrier)2| A< LWT= 41,000 ton H =&

O|X|s= 474(L,B,D,C; ), M 17l( (2.1) ) o] H| MY F7dHH A
— 02 S0{ T =23.0, DWT =320,000 22 =0{X 91,

L =315 B=60, D=31, LWT =42,000 2 & 7P’d5}H, Cc, =0.8102 2 ¥ = L}

0] 2|0jx, ojX|+=& 7PFdst= Ao et £45] B2 ol 7L /UL
t2kx 1 s E 4°8st= 7|E0| A0{OF Shrt.
= "SHgs”
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Mt F=8 X|=(LB,D,T.C) 278 ZH el st
-LWTEZ ditd- (2) DWTR} Displacement H| €2 =¥

H 2 (Buoyancy)-S ZF(Weight) W = <=2| HAl>
% 302K VLCC(Very Large Crude oil Carrier)2| A2

L-B-T-Cy-p- (1+a)=DWT, given T LWT ---(2) LBP:314m, B: 58 m, D: 31 m, Tyegn : 20.9 M, T ying : 22.2 M
Given: DWT, T "e LWT : 41,000 ton, DWT,,;, : 280,000 ton, DWT, .., : 302,000 ton,
s LWTE o8 7188 % 9137k
Find: L,B,D,C;;

HHH @) : LWTE 7|&Mo| Hj$2to 2 HE| =X

7|=/2| DWTS} Displacement H|E& dA| M0 = 20| HE5I0| EA| M| xS FHetCt
DWT, DWT,_ A

B gvn _,A=_"B _.DWT,
A, A DWT,

Otz H X}B : 7| &4 (Basis Ship)
“L-B-T-C;-p-(I+a)=A ---(2.1)

O|X|+= 47H(L.B,D,C; ), 4 17H( (2.1) ) 2] H|HE FZLE 4

~> O] & E0{ T =23.0, DWT =320,000 S 2 F0{X 1,

Aq 343,000

L=315 B=60, D=302 2 7}Hs}H, A= =
DWT 302,000

-320,000 = 363,000[Mg]
ojm, C;=081575 a2 & 0||:|.
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A% F8 X|+=(LB,D,T.C) BE #Ho =34 22
LWTSE 4 (3) LWTE L-B-DO| H||3tckn 7hy

H 2 (Buoyancy)-SZF(Weight) H& =7 <&2| HEl> , . ;
% 302K VLCC(Very Large Crude oil Carrier)2| 4 £

L-B-T-Cy-p-(L+a)=DWT,, +LWT ---(2) LBP:314 m, B:58 m, D: 31 m, Tgegn:20.9 M, T,ing : 222 M
, LWT : 41,000 ton, DWT,.,,, : 280,000 ton, DWT,_, . : 302,000 ton,
Given: DWT, T L desia ting
MF 23x4) LWTE O-I%j}" 7|.g'c'él- _Jlﬁ 9}1%7]'.7 CB.design : 0.8213 ton, CB.scantIing : 0.8257 ton,
Find : L, B’ D’CB’

ZSI=2HLWT)O| L-B-D(MH|2| Volume)oi| HFSHCED 74

LWT o< L-B-D

©L-B-T-Cy-p-(L+a)=DWT,, +Cy; -L-B-D ---(2.2)

watM ofx[= 471 (L, B, D,C;). A 171 ((2.2) )2] B[ MY FHLE4 oLt

o O ™1

~> 0= S0{ T =230, DWT =320,000 S 2 FO{X Y1, 7|=Moz 2§ C,, =007260|cC}.
L=315 B=60, D=300 2 7}&3}H, C,=0.8137 S oS 4 9lr}.
o| 2|0 &, O|X|=E& 7Pdot= A U2t T3] B2

T TO°
2t 1 s E M’dst= 7|=0] QA0{of StC}.

BT BhA
. o = 10/25
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st ool

=1 ~1
Wn o

X AL = AL
Hb—lr -l- xI_l_ (LIBIDITICB) C-JI _I|__I-“ T
TWTZ 9: (@) LWTE M43 W, oHEE W, 788 53

E2(Buoyancy)-Z Z(Weight) 38" =4 <E2| H3|>

J

% 302K VLCC(Very Large Crude oil Carrier)2| 4 £

L-B-T-Cy-p-(L+a)=DWT,, +LWT ---(2) LBP:314 m, B:58 m, D: 31 m, Tgegn:20.9 M, T,ing : 222 M
LWT : 41,000 ton, DWT,g, : 280,000 ton, DWT,,,4ing : 302,000 ton,

Given: DWT, T
(ME QFXH) CB.design : 0.8213 ton, CB scantling - : 0.8257 ton,
Find : L,B,D,C, QWD i.’} LWTE o2 7P 4 Q8P

1
e N
) 8 W, W, W 2 ojza =38 @ asz 7w

@ MHto| FQ X|o| St F ol

ptimization method
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Met =@ X|$(LBD,T.Cy) ZH 2HQ| 8K o
-LWTZ ’8 b (4) LWTS MZST W, o|ZHE> W,, 7|2

1(Buo anc ) EF(We| ht) msd XA <%EI EH X >
vancyrss 9 °e =t = % 302K VLCC(Very Large Crude oil Carrier)2| 4 £

L-B-T-Cy-p-(L+a)=DWT,, + LWT ---(2) LBP: 314 m, B: 58 m, D : 31 m, Tyegn: 20.9 M, Tying : 22.2
LWT : 41,000 ton, DWT,g, : 280,000 ton, DWT,,,4ing : 302,000 ton,

Given: DWT, T L
(A‘I R?X}l) L E |:|;-| 7_" 7}%% _¢_ 91%7”_? CB.design :0.8213 ton, cB.scantIing : 0.8257 ton,
Find: L,B,D,C;!

St @: ASISTEHAWD S| HMASHW. [, o|EFEW, , 7|8 S2W, o= M F35}

_________________________________

Y Ab Xl XZ
puam, Y =A +aX + X,

aMMNmH X X Y, JtEUOm extmadtsemmg T Cg,o, 0 @Tesun
|1 |1

osetaimuo moto et an Co, o =1.6, f=1aaougn. | W, = C, |+ 6(B + D)
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MuF =9 X|$(LBD,T.C) ZH X2 £8X n
LWTZEX HHH. (4) LWTE Mz W, o|xb=a W, |, 7|2

h|E1(Buo anc )-%EF(Wei ht) mse XA <%EI EH X >
T vancy ° 9 °e =t = % 302K VLCC(Very Large Crude oil Carrier)2| 4 £

L-B-T-Cy-p-(L+a)=DWT,, + LWT ---(2) LBP: 314 m, B: 58 m, D : 31 m, Tyegn: 20.9 M, Tying : 22.2
LWT : 41,000 ton, DWT,g, : 280,000 ton, DWT,,,4ing : 302,000 ton,

Given: DWT, T L 0.8213 C :0.82
(MF 27xH) LWTE= O-I%'_l}" 7|-Ié|'6él- 2 9}!%7]'.7 CB.design: - ton, B.scantling * 57 ton,
Find : L! B’ D’CBI <’>} N
St @: ASISTEHAWD S| HMASHW. [, o|EFEW, , 7|8 S2W, o= M F35}
B 1.6
W, =C,L*¢(B + D)
W
7|=M(302K VLCO) S 2 EE|, C e _ 3642 40414

ST L'(B, +D,) 314(58+31)
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=1 A D C
LWT= 75-? hcl:!- ; (4) LWTE ﬂ’—f%%!‘ W, o|&EZ2 W,, 7|38 S W, 02 23}

S & (Buoyancy)-Z(Weight) & =4 <Z2| ¥3¥>
% 302K VLCC(Very Large Crude oil Carrier)2| Z

LBP:314 m, B:58 m, D: 31 m, Tyegn : 20.9 M, T, onging : 22.2 M

L-B-T-Cy-p-(I+a)=DWlg, +LWT ---(2) LWT : 41,000 ton, DWTg.gg, : 280,000 ton, DWT, g : 302,000 ton

given

Cg.design : 0-8213 ton, Cg ontiing : 0.8257 ton,

Given: DWT, T L
(MF 275) LWT= Of 8| 71dE &= A2
Find : I—;B1D1CB! (B T -

BiH @ : ASIEE(WD S MW, [O|FS W), 7|8 ISk W, o= M3}

W ocL-B 2tlI180td, W, =C, -L-B, Co=ozueczseaa

W, 27215

7|1=M(302K VLCC) 2. 2 FH, C =0.1493

L,-B, 314x58

ptimization method

Y, seout SDAL
¢ Eﬂ National Advanced Ship Desic ign Automation Lab, 18125
e Univ. http://asdal.snu.ac.




A AL = A DS C
-LWTEH HH; (4) LWTE MASEW, o|H3Z W, 7|88 3 V. o2 M&23}

H 24 ==k i s oy | = EH X|
£ & (Buoyancy)-SE(Weight) @3 =4 <52| ©E> % 302K VLCC(Very Large Crude oil Carrier)2| 4%
LBP:314 m, B:58 m, D: 31 m, Tyegn : 20.9 M, T onging : 22.2 M
L-B-T .CB yoX (]_-|- a) = DVVTgiven + LWT (2) LWT : 41,000 ton, DWT,,, : 280,000 ton, DWT,,ing : 302,000 ton,

Cg.design : 0-8213 ton,  Cg ontiing : 0.8257 ton,
Given: DWT, T

MF 2357

Find: L,B,D,C,!

N
-
=
-
rir
2
>
~
ke
gt

s
32
fjo
ES

S @ ASIS (WD S MZIEEFW, , o|RHEEkW, , P| 2t F&k W, [0 2 N F3}

-t

W oc NMCR™ aia srsomm. W =C_-NMCR, C.ensucszye g
*NMCR 01 S AZI0] & = A= XU QIE 2= A AZIo] TF)], A, 84 X J149 JIE0] =Lt

W, 1,872
NMCR, 35,555

7124 (302K VLCO) 2z BEH,C,, = =0.05265

1
i AMo| NMCRS O{EH MBI @ A4z 7hy

AH}O =9

= st~ Hol 15/25
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(F11) F7|& 0y =73

) o &3 )
« 2l X (R(v))

® EHP (Effective Horse Power)

EHP = RT (V)-v  (In Calm Water)

@ DHP (Delivered Horse Power)

.llllllllllllllllllllllllllllllllllllllllllllll llll: EHP

: DHP - DHP=—- (5, zz88)
E . b

® BHP (Brake Horse Power)

: DHP

: : BHP = —— (7. s3g a8
: BHP : Tl

Power, % of L,

@ NCR (Normal Continuous Rating)

% Sea Margine
10 (NMCR) NCR = BHP(L+ gne,
100% 1 100

90% lerated
g% [ | MC ® DMCR (Derated Maximum Continuous
3 NCR .
i x Engine margin S = 90% of M Rating) NCR
DHP / t>— Seamargin 15% of P DMCR = . .
60% Engine Margin
NMCR-> MCR : Derated MCR i . .
50% ® NMCR (Nominal Maximum Continuous
L, .
Rating) DMCR
40% ; | t————————+— Engine speed, % of L, NMCR =
70% 75% 80% 85% 90% 95% 100%05%10%
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M4 =8 K|+ (LBD,T.C)) 28 =H2 =5t =&

Wm = Cm -NMCR
NMCR& F=H0| I0HAi= B DHP& 2 01O0F BiLL.

DHP= XN X O =3 & S0l Z0H OF otLt
ZJ| BHOIM= xS (Calm water)2] DHP& US2 I8 & S0l SH2T =& = AS

DHPCaImwater oc A2/3 'V3 EI'-_I-I JIQUIE, DHPCaImwater — C:DHPAZI3 'VB

1
Ollf, —— =C_, & 01l “Admiraity }|l<="2}1l SHCL.
DHP
A2/3 :[mZ]
213 \/3 INEAYA
C _ A V A2/3XV2:[m3_m/32]:[L3] C —
ad DHP kg /m ad DHP
Calmwater A xV3[m®-m/s®-m/s]=[ W ] Calmwater
kg / m®

- C,o8 X A2 xV*: 2 00l HIHIOI2 2 AdmiraltyHl=E 2E0| =Z1 Hi==0ll HidIol= A=<
-F8X=J1 8 K8, dHPE Mt FTHI-=& LMol =Folil 3 ol o et
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Me 8 X% (LBD,T.Cp) W 2ol 3 Y

W, =C_-NMCR

NMCR =C, - DHP

A2/3 ‘V3
DHPCaImwater - <
Cad
NMCR = iAzm AVE
ad
5 Cl 2/3 3 C Cl _C
Wm:CmC—(LBTCB) V7, m'C—d_ pover C} OFH
ad al

2/3 3
Wm :Cpower°(L°B°T'CB) -V
DRSS FR XIS MELS & 4 M) |HIg&E =88 = AS

- EHEFE SO0 = >MCREFY > OZHYH BE A >0 =3

- 010l wket V1S S 0] H0otal ChAl ZO0I=S01 YO tI0] $1ZE a2 = ChA| =Z0H0f &
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A AL = A C
A9 F8 X+ (LBD,T.C) 2d M2 =t 1
LWTEY W (4) LWTS MZSE W, JF5Y W,, 7|38 58 W, o2 §£3}

% 302K VLCC(Very Large Crude oil Carrier)2| 4 £

L-B-T-Cy-p-(L+a)=DWT,, +LWT ---(2) LBP: 314 m, B: 58 m, D : 31 m, Tyegn: 20.9 M, Tying : 22.2

LWT : 41,000 ton, DWT,g, : 280,000 ton, DWT,,,4ing : 302,000 ton,

Given: DWT, T T
(M= 92E) €. LWTE of=A| 7}&E & 91a7h Cg design © 0-8213 ton,  Cg . ,ntiing : 0-8257 ton,
Find: L,B,D,C;!

LWT =W, +W, +W,,
W, =C, -L**(B+D),

W, =C. -L-B,
W._=C._-NMCR
:Cpower (L-B-T 'CB)Z/3 V7,

L-B-T-C,-p-C, =DWT,,, +C,-L"°*(B+D)+C,-L-B
+C oner - (L-B-T-C5)?°-V® .. (2.3)

mpats ojx|4= 470 (L, B, D, Cy), 41 174( (2.3) ) 2] b|ME SyursAl o|ct.

< AHS X 2S4S A AsHex UEH| AA3ots 2XE B & QUCH

—
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=5 g2 o

4 Z H| (Building cost)

S2XN
==

0o

A
I.—I'

F

L A= dF IIE)

Hetol AXH|JF S0 Hlell &t D36,
Building Cost =C,. -W, +C,, -W, +C,,, -W,,

Heto| S22 Heto XX 42 HHGHY AXHIE S 20| ZLX42 H

Building Cost=C, -C,-L"*(B+D)+C,,-C,-L-B+C,,, -C,..-NMCR
=C, -C,-L'°(B+D)+C,,-C,-L-B
+CPM ) power (L B T C )2/3 V3

Cpe : &8 2UTHH| 2+ H 4
Coo : AEBHIE 2 HE
ET

—

«— MMM dataZR 82 EH FHE
=
HIE 243 H2 Ex) 302K VLCCZ &£H

C.. =2,223.0, C,, =

2t
M 2

8345, C,,, =17,177.0

o

o
<
U

.h
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