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[Part II. Ship Motion & Wave Load
*I Term project () - 600F Ship motion simulation
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Term Project #4
Ship motion simulation
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| Term Project#4 Ship motion simulation == 124 AJ
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| Term Project#4 Ship motion simulation == 128 AJ
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| Term Project#4 Ship motion simulation T2 124 AJ
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| Term Project#4 Ship motion simulation == 12 AJH
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| Term Project#4 Ship motion simulation T2 12 AJ4
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.Term Project#4 Ship motion Simulation == 124 1ix|
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.Term Project#4 Ship motion simulation

Oz 13 kAl

| Xl 1. CShipMotion e A0l equation Bt X CalcHydroCoeffAndExciting 8t ™

]

= DirectXMFC BEZHMIEO| ShipMotion.cpplll MO Y= US S
// ShipMotion.cpp I} &

void CShipMotion::Equation( double t,Matrix motc,Matrix velc,Matrix* accn )

// X"=(M+A)-1 * (Fext -Bx' -Cx) #+&
b
void CShipMotion::CalcHydroCoeffAndExciting( CSectionHydro* section )

{

// Gaussian Quadrature 8 == Soll Ut H -2

// ol OF & gt

double A22,A24,A26,A33,A35,A44,A46,A55,A66;
double B22,B24,B26,B33,B35,B44,B46,B55,B66;
double C33,C44,C55;

Complex F2,F3,F4,F5,F6;

m_WaveAmp = section->waveAmp;

m_Freq = section->freq;

// M,A,B,C,Fext Matrix2| 822 MMHAS

S8 7Y BICL

17



.Term Project#4 Ship motion simulation

Oz 13 kAl

| kAl 1. CShipMotion a8 A 0l equation B4 H CalcHydroCoeffAndExciting 8t A8 ]

> A22 10l= IHA

void CShipMotion::CalcHydroCoeffAndExciting( CSectionHydro* section )
{

// Gaussian Quadrature H 2= Sol 2 H=E &

// L oHOFE gt

double A22,A24,A26,A33,A35,A44,A46,A55,A66;
double B22,B24,B26,B33,B35,B44,B46,B55,B66;
double C33,C44,C55;

Complex F2,F3,F4,F5,F6;

m_WaveAmp = section->waveAmp;

m_Freq = section->freq;

Vector* tmpVec = new Vector[section->m_NumOfStation]; <—— Station JI=0t32 Vector& & 5

// A22
for (int i=0;1<section->m_NumOfStation;i++)

{

double x = section->SectionHydro[i1]->m_X;

tmp Vec[i].Set(x,section->SectionHydro[1]- >CallFunc(O) 0);

A22 = CalcArea(tmpVec,section->m_NumOfStation);

18

global.cppOfl HO|= 8% - Gaussian Quadrature® ME =8 (11H|2)



.Term Project#4 Ship motion simulation ZZ & dix|

| Xl 1. CShipMotion e A0l equation Bt X CalcHydroCoeffAndExciting 8t ™ ]

> omH=Z HAE QU Hl4(added mass, damping coefficient), Froude-Krylov force
Diffraction forceE 0} = Wi

* Hd Ell 2ore=s S

(ex) itHIH station®] a22 &k : a22 = section->SectionHydro[i]->CallFunc(0);

CallFuncH| M 2| El ol F==3gt
CallFunc(0) — a22; CallFunc(1) — a24; CallFunc(2) — a33; CallFunc(3) = a44
CallFunc(4) — b22; CallFunc(5) — b24; CallFunc(6) — b33; CallFunc(7) = b44
CallFunc(8) — 2 _real; CallFunc(9) — 3 real; CallFunc(10) — 4 real;
CallFunc(11) — h2 real; CallFunc(12) — h3 real; CallFunc(13) — h4 real;
CallFunc(14) — f2_image; CallFunc(15) — f3_image; CallFunc(16) — f4 image;
CallFunc(17) — h2_image; CallFunc(18) — h3 image; CallFunc(19) — h4 image;
f2,13,4 : MOl sway,heave,roll 89| Froude-Krylove force (Complex)
h2,h3,h4 : MO sway,heave,roll 2&F0O| Diffraction force (Complex)

. A =AL= o =
% 2} Hi—8 HEO0l= 8-S 18-20 page& HUE A HHR 19
@ (QUSDAL
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.Term Project#4 Ship motion simulation ZZ 13 iX|

(xcsyenze): MutO] BH| =A0| XHH (from body-fixed coordinate)

| 1Al 1. CShipMotion e A0l equation 8 R CalcHydroCoeffAndExciting 84 (1™ ]
= CalcHydroCoeffAndExciting Et0IM TS IHEHAQ| MEE 25 MH =

M 0 0 0 Mz, —My.|. B, 0 B, 0 B; 0
0 M 0 - Mz, 0 Mx. || 0 B, 0 B, 0 B,
e 0 0 M My. —Mx, 0 ! B B, 0 B, 0 B, 0
e —Mz. My, I, 0 =1 | o B, 0 B, 0 B
Mz, 0 —Mx. O I, 0 | B, 0 B, 0 B, 0 F ]
My,  Mx, 0 —I, 0 z | 0 B, 0 By 0 By
t ' £
| F.
-~ _ 3
(M+A)x+Bx+Cx=F,_, > Foviing =| 1
\j | 4
] _ ] 4 ] F
4, 0 4, 0 4, 0|, 0 0 O 0 0 0 5
0 4, 0 4y 0 Ay 00 0 0 0 0 Fy
A A, 0 4, 0 45 0 | C— 0 0 C, 0 Cy O
0 A42 O A44 0 A46 : O O 0 C44 O O surge Heave Pitch
ASI O ASS 0 ASS 0 : O O C53 0 C55 O \l/ \l/ \l/
0 A4, O A, O A 00 0 0 0 0] X:[§1,§2,§3,§4,§5,§6]T
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.Term Project#4 Ship motion simulation == 124 1ix|

| Xl 1. CShipMotion e A0l equation Bt X CalcHydroCoeffAndExciting 8t ™ ]

DRAFT MOULDED(M) 19.983 : \/ g—% tél'xo-IAI% A‘"-?—EHI HEJJ?LP_I‘ VLCCQI $-J?|_ I."% uxl

DRAFT EXTREME(M) 20.000 HydrOStatiC J:IIAI_}?E:IIH.
TRIM(M) 0.000
HEEL(DEG.) 0.000 |_ = 320 [m]

VOLUME MOULDED 321512.2 B — 60 [m]

DISPL. TOT. S.W. 329986.6

DISPL. TOT. F.W. 321938.2 D - 30 [m]

DISPL. AFT. BODY 150089.9 T = 20 [m]

DISPL. FORE BODY 179460.1 i IEI%I: M = 329986.6 [tOn]

L.C.F. FROM MIDSHIP 1.021 LCG = 1 1 . 1 42 [m]
L.C.B. FROM MIDSHIP 11.142 KG =17 [m
L.C.B. AFT. BODY -63.919 = 1 [02]5 [ton/m3]
L.C.B. FORE BODY 73.819 =-1 .
V.C.B. ABOVE B.L. 10.348
*EYUNRUE(, 7, )= MU YSUHZ IO 7
M.T.C. 0.01M(T-M) 4148.7 C Coo I | — &E J I'I-I Sh
K.M.T.(M) 25.169 35 M53 Sfxzp fox b= Me—=i= oo
K.M.L.(M) 412.664
I LONG.*1/100(M4) 1295207.6
I TRAN.*1/100(M4) 47716.2
W.P.A. MOULDED{M2) 17554.7
WETTED SURFACE(M2) 26396.8
BLOCK COEFF.(Cb) 0.8380
PRISM. COEFF.(Cp) 0.8401
W.P.A. COEFF.{Cw) 0.9143

MIDSH. COEFE.(Cm) 0.9975 <« EZCOmpart()"kl J“ﬂ'a VLCCQI HydI‘OStatiC table § l:él‘1*'-"




.Term Project#4 Ship motion simulation ZZ 18 dix|

| kMl 2. Gaussian quadrature M2 WS 0|28t HA M2 8l CalcArea 1Y ]
=> DirectXMFC EZ M EO| global.cpp I U= CalcArea &= HE oot

// global.cpp

// Gaussian Quadrature=E A& 0t Oixy & H 2| H X S H| Ao .
double CalcArea(Vector™ point,int num)

{
double area = 0;
double tmp area = 0;
=t
return area;
b

t_é“ ’*’h
aum. A
P YL Advanced Ship Design Automation Lab.
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.Term Project#4 Ship motion simulation == 124 1ix|

| kAl 3. CIMRunge-Kutta Ee{A 9| Integration &+ ™

= Rungge-Kutta S AI20I{ HMEE O] 0l
DirectXMFC EZMIE O] IMRungeKutta.cpp I U= Integration Bt

JETHEH : n S THAIZ2F: t

1]
-
re
e
[

I/ TFSEAH: nt+1 CtS Al 2F: t+m_TimeStep
void CIMRungeKutta::Integration( CEquationOfMotion* moe, int n,double time step )
{

// Using Runge-Kutta Scheme
if (moe->m_Mot.size() !=n+1)

{
printf(""Count Error in Integral method!!");
ASSERT(0);
return,;

}

// 1st step

// 2nd step

// 3rd step

// 4th step

moe->SetPosition(motn);
moe->SetVelocity(veln);
moe->SetAcceleration(accn);



.Term Project#4 Ship motion simulation ZZ & dix|

HHXl 3. CIMRunge-Kutta 2eHA 9] Integration 4 ™ ]

> IntegralOl= WHHE HIRJ| HOHAI= DirectXMFCDoc.cpplfl U= Initialize 49|
O HEAIE 22 3 =04.

// DirectXMFCDoc.cpp It

id CDirectXMFCDoc::Initiali

\{/01 1rec oc::Initialize() Integral method = ’é"é"ﬁ“ ==

/) SAEH A SRS D E Cf) Euler method Al S Al
m_Simulation->SetIntegralMethod(new CIMEuler);

m Simulation = new CSimulation,;
m_Simulation->SetIntegralMethod(new CIMRungeKutta);
m_ShipMotion = new CShipMotion;
m_ShipMotion->Initialize(6,Matrix(6,1),Matrix(6,1),Matrix(6,1)); [ ZINULERF02UH, Has=600
m_ShipMotion->SaveMotion("motion.txt"); HERLSEINEEHE
m_ShipMotion->SaveVelocity("velocity.txt");
m_ShipMotion->SaveAcceleration("acceleration.txt");
m_Simulation->SetMotionEqaution(m_ShipMotion);

H

24



.Term Project#4 Ship motion simulation ZZ & dix|

R 4. B2l Simulation -> Report 28 Al JHEE ZiltE E=0K= Dialog & BHST| |
o

=> DirectXMFC EZMEO| DirectXMFCDoc.cpp &AM U= OnSimulationReport() S+

SIDHT}.

void CDirectXMFCDoc::OnSimulationReport()

d
// TODO: I B E X 2l ZE=EEFIHELICH
// Modal &£ = Modeless (Hat & AHS =0 2 1= Report ef L.
;
(ex) rD'ialﬂg L&J1
=2 O Ho
oo > . Modeless Q& 82,
LT N W =] Nl 4,58 SAM0| =&t
BERRIA\ N A2 I8
0.028 g5 S A T 7 e
| I | |
I Ay | . O |
i S [T
RS AL
D024+ 4t~ — A\
RV RSN .
| _ | s B 25
-D.050.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.010.0 %}'.] E-E{ SDAL .
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