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((z,y.t) = (1)
Csinlwt + € — kxcos(x) — kysin(x)]
where

w= 2—; (rad/s) : Wave frequency

k= %2 = QTW (rad/m) : Wave number
A= %TQ (m) : Wave length

= % = % (m/sec) : Phase velocity

h > % (h : water depth(m))

e (rad/s) : Phase of wave
x (rad) : Direction of wave

A Q= == TiZoll thishM Z2lsit, n7he] w2 o

o| Falofl g= ez LIEHHH, 2 o= Mz T2

T, ik, o, b, TRAYES 7IA AT 01F0] A
2

2 Y0 A siefeda 22 =2 IS LERHT

Clopnt) = Ysinlu i)t + i) @)
Z k(@) (weos (x () + ysin(x (i)

(n : The number of the
harmonic wave components )

Fig. 291 20| 2] Mg y8EE SHez =4 Iigs
HOIGIH, Fig, 32 Fig. 29| =121 nigol| ofal 4&E a1

HEHE LIERLHD UCE
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RIS LIEFHCE

EE

SRS IR WMol DA mRte] ARzl cist Falof
4 SR ERE 7t 7R OiNESe| YN Sxf
Qlet 8742 JxlD Uck

Fig. 2 Superposition of regular wave for irregular
wave
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2
sy s g0
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where

7, =1.086-7, = 0.772- T,
0.921- 71 = 7, = 0.711- 7,
1.296- 77 = 1.407- T, = T,
T, : Average wave period

T, : Zero— corssing wave period
T, : Peak frequency period

Hy 3t Significant wave height

320 HY -

S(w) = 741/3 w? exp{ 1%150 a)_4}7‘4 (4)

T, 7,
where
~v= 3.3 (Peakedness factor)

2

Y

A=exp|— “p
ovV2
2m

Wy = T (Peak frequency)

P
o= ifw<wpthan o=0.07

ifw<wp than o =0.09

27
w, = rad/ s 5
P 4.883 4 2.68H))3" (rad/s) ®)
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Fig. 5 Wave block model
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1
Xy = 5PACX(7/)A)U31AT (6)

1
Y, = 5PACY(¢A)U31AL

4 ¢ Airdensity

Cy,Cy: Windcoefficient
Y4+ Winddirection

U, Windvelocity

A p: Frontal projectedarea
A, : Lateral projectedarea

Cy = X, + X cost 4 + X5c083¢ 4 + X;cos5yy
Cy = Y;siny 4 + Y5sin3¢, + Ysinbyy

Fig. 62 HI2F MiAof Cifst Simulink 2&0|H, Fig, 62] £
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Fig. 6 Wind block model

H=EQ A= 1st order Gauss—Markov processE 0Z35HH
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po=w _ (7)
0= Uiy U Upyax
Eﬂtﬂsz

Emin = TZJ = Emax

w: Gaussianwhite noise
uw=0 (constant)

=& A= Al (8)Q1 HIZ AHIEZ(Harris)S 0|23 Lt

Ef 4 Sk

rr

~—

f‘gff = 583f. 0< f <0.003 ()
420370

T Qs 0.003 < f. < 0.1
838f.

T Q4 oyis f-=01
f.

=

t)= E V28, (f)Af.cos(2mfit+e;)

i=1
(fluctuating component at z(m)high)

U,t)= Uy +u(t) (Totalwind speed)

2.3 s=0] olt &
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0, si~HHOIMS] HE0HS 124510 2X HHOIMS| 2
g HePlz A2 REHSIRCL siF 22ds fIot
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HE gl0] Lot 2Tt shF=of et A2 Satks2l Al
At Zon Al (9)= SRS LIERHTE,

OII

1
Xc = gpcOX(¢c>U(’2AT (9)

)/c 9 chY('()bc)UCQAL

p. - Water density

Cy,Cy : Current coefficient

U, : Current velocity

A p: Frontalprojectedarea water
A, 1 Lateral projected area water

Fig. 72 oliiRE ddoke 22z, 52 diFe| UWR +

14

AS LIEHHT Current blockl| E2E s20| x v AN2S
O=F A ZEX[O|C,

LIEH = HIE{Q} XI3HHISE a2d02

oSO o, 1T

e

#F Block 218~ _

Fig. 7 Current block model

2.4 sfidetd AlEeold 2

SA O ITTC, JONSWAP ATHEZS 012510 2
Y|, S DR Ot2t 2] Dol chet Alt=
ave Blockol =82 I 27IX|= Ligch A

fo] T 9| MS Qst | mRtel Zt
= QA0|H 0= Wave Block2| &40} of
jof AMEICE & = 274l TRl 3
1 % OﬂH A °Hd TIAHIEH0| 2igf

)

ﬂ-”O |->| _|>-||
O% JH

N

N =

ﬂJIO

% =

§

X

—>

rl-ﬂ

E:_

o

=]

ol

Jn

H

nw

2
o

ro
\)
>
H_li_)
oF M
My T2 b e

o 2| x, yHROR Lixlof S2Ae|
Ol Wt 231 MF0| Zo| E24EIt

e '3
=m L g EEt
N e ) [ wl e

anias, 53 st [, 7]
[t \ 3 E |
e e |
1 1
| - | e MotionZl& (HHE) S !
1'-'-:'-'-:\ = . -
-
1
! =l } | e
________ i I _ | ——
(w7 43 v ——— -

5 444t Motion Al220IE

Fig. 8 Ship motion simulator

SiYetd AlEelod 22S 01gst Mol 2s= Akt
Sl7| ®foll Fig, 81t 20| MHRE AE20[EE 45U
Wave block, Current block, Wind block2| =41} CHAL MEO|
Ship data (Added mass, Damping, Motion RAQOs, Force
RAOs, Drift data, Body matrix and output)7} A|Z2{|0|E{S]
QEzoz AKR EICh MEHO| Ship datal= AQWAZ 012510

ChSE=MBISIX| | M52 H M4 5



r=
0x
2

ol

AL BIKOT, AKEl Ship data= MEIRS AE2[0]E{0f| &
2702 AR2E|7| Q5 Matlab M-file2 Halzl= 1HS 7
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Table 1 Target ship information

Dimensions Ship
Lpp 197.241m
Breadth 36.25m

Draft 8m
Depth 16.25m

Displacement 43.962.920m°

LCG 109.022m
KG 8.5m
Kxx 13.6m
Kyy 50m
Kzz 52m

Fig. 9 Mesh information of ship
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=22]0|MS SAEIRCH, AlZ2|01M01| AFEEl Wave block
o Y=tz ITTC AHEZS| AR H, /3= 5m, w,= 056
rad/s, mean direction : 30° , water depth = infinite,
Number of frequency = 20, Number of direction = 1022
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