oS30 ks “® MMM Al (Computer Aided ship design)” 2Ol nlXH

ineering

Computer Aided Ship design

-Part I. Optimal Ship Design-

September, 2009
Prof. Kyu-Yeul Lee

Department of Naval Architecture and Ocean Engineering,
Seoul National University of College of Engineering

CE
¥R s ENSDAL
V.» Y ;
\‘{;, E Y Z:;’Vo”a/ Advanced Ship Design Automation Lab.
TN ’ http://asdal.snu.ac.kr

Naval Architecture & Ocean Eng

Design - Part1.Optimal Ship Design

2009 Fall, Computer Aided Ship



2009.10.29

SELEERD L
MUt A XS 3 74

<Y
s
y
L4
W
1%,
Q
S

€

SDAL

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

tional

gn- Ch.6 Constrained Nonlinear Optimization M

3
A FRD
v N
G
k! Z Un
ll - - -
an



T RS

m MuEo| ZO0|(Length; L)
m ABto| Z(Breadth; B)
m 49| 710|(Depth; D)
m A A (Block Coefficient; Cp)
m X =A
m 23EY WY A(MYe A3 5 5 UL)
324 8X 27 ZUGIEN 8 AN Te)
B X 7 de =AY AL ER)

B F9 XS M 7|EEE B
m A4 AZH| EE A4 ST EE 4 25H|
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M4 F=Q X|$= (LB,D,T.Cp) AW M2 =8y nH ()

A )
TN A

D,C FOIE AMF RFE) | DWTV,, o Ton (ZT)V

B —
nsg arAsSEey ilEs UK

10l dhanwy | L, B,

=o & Higr X2
— 58 (buoyancy)-E8(Weight) 88 X sz net 2
L-B-T-Cq-p,,-C, =DWT,,, +LWT(L,B,D,C,)

:DWTgiven+C L"*(B+D)+C,-L-B
(L-B-T-Cy)**-v® ...(2.3)

power

sl=x 22X itv) XH = - DFOC(Daily Fuel Oil Consumption)
- QP%E Qla%’ 28X (cargo capacity) X2 s He z2) +x16r=(=x|my vl 9%

B-D---(3.1
+(3.) - | (Delivery Date)

+ WAL B} VO US

S 7 =4
— XA Q7 HM TH(1966 ICLL)(ESS M =)

D>T+C,, D ---(4)
=X ASFR NS M 1T

Building Cost =C,¢ -C,-L*(B+D)+Cpy-C,-L-B+Cpy -C_er

(L-B-T .CB)2/3 AVA

» OIXI3 47H(L,B,D,Co), S8 RIS XA 271 ((2.3),3.2)) RS8R XA 17H((4)2! HZ{2 =X

2009 Fall, Computer Aided Ship Design — Part1l.Optimal Ship Design- Ch.7 Determination of principal particulars of ship using optimization method



Muh =9 X|4(LB,D,T.Cp) ZH 2H|Q| $8x

%3 (Buoyancy)-SZ(Weight) B¥ =2 <82 €al>

=

given

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

Given: DWT, T,

(MF 23

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

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

[=]

:> OIX|4 4E TS, F2ASE 2HY + Uck
C},; LWTE OfZA 7hE 4 ASnp

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

LBP:314m, B:58m, D:31m, Tygn:20.9m, T onhing:22.2 M
LWT : 41,000 ton, DWTesign © 280,000 ton, DWT,_,ing : 302,000 ton,
Cg.design : 0-8213 ton,  Cg ongiing : 0-8257 ton,
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=M1 otcHet 7paged] FO{E 7|E4Q Xtr S ECi=E, 24
o Y FoX+E 88 oA .

X MM XI& : 302K VLCC(Very Large Crude oil Carrier)
LWT : 41,000 [ton],

W, =36,423 [ton] W, =2,722 [ton] ,W,, =1,872 [ton]

X dA o =U:

Toesign = 21.0 [m] , DWT, — 320,000 [ton]

scantling
V =16 [knots] ,V,, ., =360,000 [m’]
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st 2 AN N a3} H 1
Loa abt. 330.30 m ?
Lbp 314.00 m ?
B,mld 58.00 m ?
Depth,mld 31.00 m ?
FMHA ol e
d(design) 20.90 m 21.00 m SRR IS b
Sl 2
d(scant.) 22.20 m ?
Cb(at design draft) 0.821 ?
Cb(at scant. draft) 0.826 ?
Deadweight
279,000 Ton ?
(at design draft)
Deadweight
302,000 Ton 320,000 Ton
(at scant. draft)
at design draft,90
Speed 15.0 Knots 16.0 Knots % MCR(with 15%
Sea Margin)
Capacity Cargo Hold abt. 345,500 ms3 abt. 360,000 m3
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ToX| 2} 7|2 A1t &4 (1)
- ELMeL 7|2 Ms :;nr2| 2

ETML} 7|2 4519 &4

BESr= WA A5Gyt 2™t A7 US

A=L-B-T-C, p-(l+a)
—W = LWT + DWT

mES71 HAHY w2 Lt o2 Z10|(D)7t 57t
D >T + Freeboard
+J2 4% FOZ A4 =4 Lol HA=H|E
||_'_Ho| _9__,_|.I-IO| A|:|-
HOlAM E4+E 72 3AH M

=
» 2o 1IJ -
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T2X| 2} 7I§ dsake| #4(2)
- Zol(net 7|2 st B

B Zoj(L)et 7| = sl &4
m Zo|et x|
® 0|7} 37IotH M4 I SF(W)2 =245 S7t

o, W, oc L'°-(B+ D)
B ZO|t ZZ
¢ ZO|7l 25 2 MNZATH A7t HY = T 571

B Zojet XM =T ds
o Zt2 B2 YOIN Z0|7} L4 MHO| K} L (Slender)sjX| 2
2 4 450/ T3 45 5o 8 SYH M50 B4

m Zo|e @4 Zi1ei(Freeboard)
® Z10|7} =7}5}H ICLL 19660] [} E @ Z4T0]| 7}

ICLL 1966 7 218
Freeboard = f (L, D,Cg, Superstructure, .., Superstructure,,; .., Sheer)
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ToX| et 7|2 dsate| 24 (3)

- Z(B)1t 7| = dsute| &4

® Z0| 7131 £7| 2 (GM)0| S7}

0.08 B 1.6

F
m Z1} 215 Q (Roll Period) F7| |
® Z0| Z7I51H &5 F7|7t 57t

Tr oc B//GM, GM <472(0.4BY /(gTr?)

ISR ESIREE
o Zo| JE3tH =at X{&0| HX| D, L2 o B H50| 2
Mot &
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Fx|49t 7|8 YEato| 2|4
- HFS A4 (Cp)Qt 7|2 Msale] &4

B A (G2 7|2 Esate| 24
| CBQ-I' I—I [=1, A‘l '—

®Cy7t & % +5 gty e =z

m C,9 HXEH|

oC7t 25 UMl F2 X5 A & & A0 =7 71F(UX=H|)
7I-A

®Cy7} Mt=otH X =T 450 Lttt 7|2 0f=o] HX|n 7|
B 7lH0| AF2

[

®C.7 It=5tH HE ARE0| F7I510] 2

=

o

7

B o0l ChSH 3 ABZHEM BO| ABE)

® Watsonl} Gilfillan0j] 2|t =7 Al

C, <0.70+0.125tan*((23-100Fn)/4)

2009 Fall, Computer Aided Ship De5|gn Partl. Optlmal Sh|p Design

5 Seoul
V’EEE ?j’t /@%ipD//AZ%hpD kan utomation Lab.



ToX| et 7|2 a2

- £7| B, HIT A, ¢ FH 2

2 A|(5)

x| SRd 2t =4 9

0.04B <GM < 47%(0.4BY/(gTr?)

*Tr: SR F7|(Roll Period)
GM =T(0.9-0.3C,, —0.1C,) + 8(008 B) D(Ej

T L0.2
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ToX| & 7| = dste| £4|(6)

- @4O|(D)2} 7|2 Esute| A

B Z0|(D)e} 7| = ‘G532 A
m Zlojet A
® Z10|7 S7I5tH dH St

D >T + Freeboard
m Z10|2} 3l=& 88X (CC; Cargo Capacity)
® Z10|7l S7I5lH 2l=F 88 57t
CC=f (L, B, D1CB’ LAPT , LER’ LFPT , DBHeight)
Lapr: 1013 2O, Lep: 7185 EHOI, Lo M3 HOI, DBy, 0I5 =01
B Z710|2} ZZ £ (LS; Longitudinal Strength)
® 0|7l S71olH FZE S7I
LS = f(L/D)

*QHIMOZE 90<L/D<13.0
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Ship Class2| ++2d 0f|(1)

class Ship
{
public:

Ship();
virtual ~Ship();

/1 4F 87 =2 (Given)
double m_fDWT;

double m_fCCrequirement;
double m_fTmax;

double m_fVs;

// 4t £ X|=(Find)
double m_fL;

double m _fB;

double m_fD;

double m_fCb;

double m_fCC;

double m_fFB;

double m_fDisplacement;
double m_fLWT;

/71820 HEERE Aix|s Hy
double m_fAppendageFactor;
double m_fCs;

double m_fCo;

double m_fCma;

double m_fCch;

double m_fCfb;

double m_fCps;

double m_fCpo;

double m_fCpm;

E3
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// st S

/l 87 328 8%
/Il %

// M= in Knots

/] i
// B3t S (Light Weight)

// Appendage Factor(1 + alpha)
/1 1% S A5
/9% 5 A%

/7|1 25 5 A=

// B2 8H A=

/1 49 A5

// AxH| FES st M2 ST #H A+
[/ A=H| FES e oFHE ST H A+
[/ A=H| FEE e 7| B3E ST BH A+
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Ship Class2| ++2d 04|(2)

class Ship

{

public:
/1 9% F2 X|0f cieh 45eat
double m_fLlower, m_fLupper; /1 =7t Zojof| Cigt 5t/detat
double m_fBlower, m_fLupper; // @ Z0j st sp/AsHEE
double m_fDlower, m_fDupper; // 8 Zo|of cist 5t/&teHat
double m_fCblower, m_fCbupper; /1 '$E A0 CHet St/
void CalculateParentShipData(); /7|28 BE2EE 23HE H+E A L45l= S
double CalculateBuildingCost(); // AXH|E A5t g
double CalculateWs(); /1 94z BYE Aot g
double CalculateWO(); /1 2R FYSE Aot g
double CalculateWM(); /] 7|88 FYSE A Mot= g
double CalculateCC(); // 212 &XHE Alst= g
double CalculateFB(); /l HEE AHLtst= S
double BuoyancyDisplacementCondition(); /l 8- WY ZHS A L5l 2
double CCRequirementCondition(); // B2 2F TS A L5t g
double FBRequirementCondition(); // A 2 ZUS A st g
double ObesityCoefficientCBCondition(); // =3 ™Mol HITH Al 2 =HAH
double WGCBCondition(); // Watson & Gilfillan0j] 2|t Cb X Z}
void DVUpperLowerCondition(int DVNo, double* CF); /] 2A| H0| AStStZ0)| CHSE ZZH S A A= &
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