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Diffraction force calculation using three—dimensional
time—domain Green function method
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Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The development of the potential flow solver for the CAE software of a ship requests a reliable
method to solve the potential flow. The numerical method of the diffraction force with a three—dimensional
time—domain panel method was studied. With a three—dimensional time—domain Green function introduced,
its Rankine part was calculated by Hess & Smith’ s method while its free—surface memory part was calculat-
ed by the method of Beck team from the University of Michigan, followed by the derivation of the diffraction
impulse function in the mathematical expressions for making the program. Then the source method was used
to calculate the source and the diffraction potential, and the diffraction potential force was obtained by inte-
grating the pressure around the floating body. Finally, the diffraction force and Froude—Krylov force were cal-
culated with the Wigley I ship. The verification was carried out by comparing the results with the published
experimental and numerical results. The method and the code in this paper are reliable for developing the po-
tential flow solver of the CAE software and predicting the nonlinear stability failure models in waves.

Key words: time—domain panel method; three—=dimensional time—domain Green function;

diffraction force; CAE software of the ship

ke H# . 2024-01-15

BRI« TR MM H (2017(614))

EERr: B TL(1980-), 55, 14 WF9E 5t il IRAE# , E-mail: lujiang1980@aliyun.com;
gk mE(1977-), 55 i BB



982 MR 27 528 B TH

0 5]

T

P A CAE 502 17 M ARA T ol Tl AR 1A 2 i) i B 20 )R 4, % 6 1 = 2 T sl v e ok iy 34 i R
il e T A TR o AR SCTE = 4RI Sk bR ek B0 57 IS R T R = 4R S G ) 1
W5

Finkelstain®$i¢ H T 2Pk B i T 0 = 4E B 3800 AR R 2K ; Cummins™ F1 Ogilvie®™ i JE 1038 T B & #
12 ) 7] 1 P e S L 422 SR 7 1% 5 Wehausen 850145 H T A T T — 248 B Sul ks K R BORR 40 XC 5 5 [0 4 B
K2 Beck A1 BAAY Liapis'®  King”' . Magee B 5% 1 fifs A4 AT 28 A5 (9 — 24 B bkt AR pR 0T, 2 11— b — 4k
F SR AR PR A3E 5 1%, 4t 1 AR P ikt e B8ORI A ok i o BSOR it BT SR8 55 5

Newman® " H P 2516 J2 AN [R) T H 305 B2 1) = 4k I Selobs AR eR 5033007 v 7R IS Al |- Bingham!"'R
FH = S m S e g T IR S J1sR i ik o Osborne! ™5 H T A3 fiig o = 4k i I 28 5 A 4 1 4
Haskind ¢ 2 , 098 T RIR 2858 SR f# )54k o Korsmeyer S5 0E— WS T A3 it s iF 28 563 1 95K Aty
o Lin SF"0% Newman 5 H 0 = 4 B Jlohs AR ek £50 585 e 00 1 el Bl Lin S84 — i /2 46
PE A T A RIR B, LA Rankine J507 125 %0 , S35 UG C I SR bR e BOR A2 4 2 25 18, L)
e g FEA, 58 g ZE0T K 1 MR R MRS SpEAG B LAMPY, 7305 LAMP1 £ PE A \LAMP2 55 {F 26 1
JRAS 1 LAMP4 4 AR LA RUAS | TE 5K fff 58 555 7 5[] 20 A LR G50 g

BOPE T T = AR ISR A o RIS S RO TR A AR 2, R I A R R B0 DI T B T
FE] N AS 2235 14 )32 0 5 TR E A AR FH B A A = 2 Ao S R el O 1k i TR B, B8 1 1 A A
YRR IS ) AR S ) B9 Haskind ¢ £ 5 5 K 2878 R B 1 30 1) — - I Smli ks AR o 57 12 1) L Al
BT = R AR T s 5 Clement™®! Duan %5220 A2 S5V 54 S 1 = Y st 3% AR pR B0
T E R B I BT T R 5 A S PSR FH I B 0 RT3 T A Sk R pR R, SR FH Ik b e 50
TR 75 NI Y A2 e S50k T = 4 R SRR i SRR #2 TR A 5 71 sf [ 25
fif G5 1 W9 T TR AN ET RHR S EUE RIS 5 Chen 57R FH = 2 B 30T & JR A e i R0y
R JF A28 19 R I 3 S o oK i il SRR 43 7 B, LA = A 5 Sk R o 5 B HL T i 2 R ] B
PRI ITE . Ak Y AT R TR R R AR Hh s LR A AN SE S D T A RAR D

AR [ 9% WO K 2 1 Beck 1A = ZE B 3807 75 0 2 B8 78 SCHR 2Rl i — 204 St AT B
TR R B AR 0 S5 180 JeF ik 2, 245 SR AU W RN 25 SR G0, i 75 — 2k B Sl 34 gt oK i
) TR TF A T Bk, SRR rh 4R PE R rh PRV R th AR MRS E R Y K e

1 H=Rd

25 11 ] 52 A AT 2 00=X, Y2, L 37 T K irheave
T, X, B R I ), Y, S N IE L 2,0 % Lo
FIOKEF EAE, S5ERRN O-n B Frgrae 217

R LA 5 B U, 5 o 7 T SR, 90 0 200 2 , . T e
i A % T, AN B AR P T 30 A A (f-&wz// N el
2 O—x'x'z" [8 5 T MR L, JFS A1S 2% A by & A1 ! \ T /’//T}/ ngroll

) A A GE V- 6 5 5% A R T AR S

(G BTG S MRS AN 1 BT . B A | '

TRL161 £k B AT 1 £ D0 B = A1 A5 5

Fig.1 Coordinate system



7 B VLAE: —HERT A A AR R G - 983

1.1 &5t M EER %
TER IS B, A B b, (x, .2, 1) & B HIE , B 2R R (x, y, 2) BRIC N P, DA S5 8 44
b (P, 1) RIEAN

by (P.1) = i;ge““i(“""‘ﬁ”“"ﬂ”em, k= wlg (1)
I G IE ST
AR 2 P9 R P o RO T 25
p(Pt)= [ (Pt =) () de 3
St ¢ (2) R e IS AR 3 O ETRUERS . (P.0) 52 ¢ M2 ARG 1 o i 2
P(P.t) = F ' {pgetl== et s onbl} = p—g Re { f "t st i) dw} (4)

W AR AR R 0 T A2 (2) 4T3, AT 45 Froude—Krylov (FK) J37E j J7 ) 14 1/ 1 R GA =

Fo=[opPy-n ds=[ [ p(Pi-o)(e)- ndrds=
L (5)
[ (JL (Pz—r)-n.ds)-g(r)dr = jin,.O(t— ) {(z)dr
K (¢) R FK g K ohme B s 4R = 1,2, -+, 6 0 X RN B T R COAER AR R 64>
J7Inl
TEF GBI B AR E S b, (P, ¢) ZC R, i) AR H

1 6qb0/8x LCOS,B

Voo (P.1) = | [0, oy | =| Fsingp | et oens s ©
Eodgloz| ki
FEBEATFBIRTE x, y, 2 7 1077 A 03 B SR K o R S0 W] R
Vo (P.0) = [ R(P.i-7){(z)de (7)
SUH LK (P, o) S Ak o 1 ok o o 8
fcosB LCOS,B
R(P,t)= F' | Fsing | wetls s rrms) —Re Fsinp fwe o + 508l ], (8)
ki ki
TER IS L, ST B35 &, (P, o) WyTHT 0 5 2 A5 JE T ek =K
(9(1)7 ad)o = N g ~
L= = Vg = i LK(P,; - ) (r)dr )
RGPS b, (P, 1) 5 Bk b R R A
b (P.0y=[ 6,(Pi-2)¢(2)de (10)
HRAE(9) , Lt s EE Sk b BB &, (P, ¢ — o) YT A A Fah N
W —i - K(P,t - 7) (11)

WRIGGEGT B S b, (P, o), WM R AT AT, TR SE 8 1 07 1l 9 1/ 1 Rk 50N



984 WA 127 2855 T

Fo(t) = —pﬂ ¢7nd5 pﬂU¢7 —p%ﬂ¢7njd5+pﬂ¢7mjds
Sy Sy(0) 5 ’
=p j” &, (Pt - 7)¢(7) - ndrds+pﬂf dr é,(P.t - 7){ (7) - mdr dS
(12)

1 a ~ R
= f,w —Pa*tﬂ%(l’,t -7)- ndS +pﬂd)7(P,t - 7) - mdS|{(7)dr

= f K, (1 - 7){(r)de
A, Kﬂ(t)jﬂf’jaﬁfjﬁﬂ(ﬁl““ﬁ PRAI n, N TR RNE R T A 7 MR ny 2/ NE , ny oy T8« 5 2B A6AR

on, on, on, ong
ax T Cox T "axt Caw T
7RI AR T () SR ) Ok o, 8 1) PR AR SR T, 2 I AR

it SR 28 S 7 SR A o B oKt S Sk v SR b, (Pt — 7), T T IR S B i SRS R
Ik o R BSCR A 1 o
1.2 =4 B8 B B E SRR EE

TESG BRI HL | A el R g AR R 3 B A v S A I A FR AR PR pR B AT I Rankine Y8
oo ARSCR A = e A b TS AR R B, BT IR A Hess&Smith 77 , 0l 2 0L SCHk[28], 124250 H
TSR 2 W SCHR[ 1]
13 E#FEEKRBREZTERERED

(] B E A T b A i AR B 0% D R Oy B AU IR 0 AR R Il o (R4 AT DL d
b 30 FERR G T R A B ARy T A U0 B R T A SR LRI A TR R AR R RS Bl e, [ 4
TR AR IR % B R B AR ] 2 D SRR 1]
14Iﬁi&/‘éﬂlaEF%QTEF%%H)\ET&FMMF ABUK R R

TOUR /1 RHR ik bR BRI v 2R 20 =X (13) ~ (14) 7 (King, 1987)17:

5Pty =PE Re {J'“’ Moo g w,tdwp}
n 0

% s(my,my, - »ms):(_UoTa -U,
x

=(0,0,0,0,U,n;,-Uyn,);

0896

ZCOSE i (13)
]2 P - lR 5 K[z = i(xcosB + ysinB)] iw,,zd
(P.1) o jeosB , @ e "dw,

ki

g”(t)=$Re [ @) g, (14)

0 | 2U,wcos B

g
w, = w — kU,cosB

2
do, =(1 - ﬂUOCOSB)da) (15)
g
A (ISHRARX13), 715 1 T
*© 2U > —14-1 xeosB + ysinB + Uyt cos, o
iy = ol [T - 2008 ) el
m 0 g
fcosﬁ (16)
- 1 . © 2U,cosB | {— + L (eosp + B+UOL<:osB)}mZ .
R(P.t)= —Req| jeosp |[ (@ - =" wt)e s o e
m 0 g

ki



7 B VLAE: —HERT A A AR R G - 985

. . t
La = 2L (xcosB + ysinB + UgtcosB), b = —17
g

g
2 (16) ARG 3R 73 1] 55 AT Rk
1(a.b) = [ a0 (17)

A (16) AT LU — 2 5 plian T #Rik =

2U,cos
p(P,z):pre{lo(a,b)— B[,(a,b)}
) | iCOSB( 205 ) (18)
R(P,t) = —Re1| jeos || 1, (e b) - I,(a,b)
o g

Eoi
WA )T AEH R L (a,b) . 1, (a,b). I (o, b)), BIAT SR H TR/ 8 RHE 2% 5 o 3
FIA G R S ok b pR e ik 2
Abramowitz and Stegun®'%5 i N ORI T -

2 1 LZ b
I,(a,b) = fe’(“* Py =— [ everf (Vo x + ——) + constant (19)
2V Va
-b s b 1 L ~(ax® + x+£
I(eb) = [xe @ iy =— [T cterf(Vax+——) - ev e " (20)
“2a a Va 20
: 1 ” b b ” b
]z(ol,b)=J'xze_(M £y = ™ everf(Vax+—)+ m everf(Vax+—) -
4aV o Va 200V @ a
: (1)
1 X b Ln —(afc2+2[)x+[ﬁ)
2T
limerf(z) = 1 for|arg(z)|< % (22)
Tﬁ/E/E§?+ﬂ§FPI’(a b). (a b) Bﬁ%%l_itﬂﬂﬂf

2 2 2 b
]O _ f(a + 2bx /u _ — et b/ f b/a(l _ erf( \/7)
o

°° 2 b ™ ™ ™ b 1
— —(ax” + 2bx) - _ . b/ a _ . b/ - = AN — _
I, J’Oxe dx Y e +2a\/:e erf(\/a)+2a . ae (1 erf(\/a)+2a (23)
— * 5 —(a® + 2bx) — E i b b/ a _ L _ b
1, foxe dx \/:(4a+ Zaz)e 1 erf(\/a) ol
R PE R 22 PR EUE L (Abramowitz and Stegun™')
erfc(z) = 1 - erf(z), w(z) = e~ erfe(~iz) (24)
X (23) 7] DLt — 5 T ik Rk
1 b b 1 b 1
Iy(a,b) = — ul w(li),],(a,b) —*I +—, L(e,b)=——1+—1, (25)
2V a Va 2a o 2a

1.5 B8R/ 1R th 82 5 13 B 30N\ 5158 [E 71 Bk b 68 $R 8 77 3%
TEREIR/ R RHR R [A]— 18 8 A0 R A AE = A AR Ik v R 5O v g A S I8 A1 318 Bl 3 1l 3
#53, King”25 T A50(26) ((27)F1(28)

g (1 _ - 4U,cosP g

4U,cosB )

1 =

w, 0<w, <
2U cosB3 g



986 WA 712 528 B TH

U
g(1+ 1—00053@,) 0<w, <—F
g

2" 2U,cos B 4Uocosﬁ)
4U ,cos
o= —2 |14 1429 ) 0<w, <) (26)
2U,cos B g
2
ko= m=1,2,3
g
PPty = p—gRe J’AU“(’“;Bek”[x'(msﬁ”S'"m]e'w“tdwe= m=1,2
T 0
_ PiRe {fmekm[ﬁi(,n-,osﬁ+)sinﬁ)]eiw,,zdwe} m =3
T 0
—fcos,B_ .
Sl 1 A pra—sy = i(xcosB + ysin)] ot
R (P1) = —Red feos g | [P, el e oy b m = 1,2 @7)
T 0
Lki
| —£COSB_
- "R - * k, [z + i(xcosB + ysinB) ] et =3
= e JCOSE fowme e , m
Lki
© 1 L 4 a)m iw,t
(1) = —Re f‘w"“"’ﬁLe “do,p om=1,2
T 0 1 2U,w, cosf3
g
(28)
o 7 w X
= —Re f %ew“tdwe m=3
T 0 | 2U,w, cosB
g
i =X (26) AT LATG 3
U,cos 22U cos
we:wl_ﬂ)? OOB7 dwezl_oisﬁm] (O<£0]<L)
g g 2U,cos B
U,cos 2U cos
0. =0, - 0t P gy g 2B £ s> E )
g g U,cos B 2U,cos B
U,c 2U
w, = -0, + ; voosh ,dw, = —(1 - ﬂw3 £ < W, < ©)
g U,cosB
QAKX (27), AT (30)~(34) :
{COSB . Sl 8
S(w 1 ~ 20U cosB Ccos z = i(xcosB + ysinB + Ujicos, iw,t
K( ‘)(P,t)=fRe jCOS,B Izl,ofnaﬁ(] _Oiwl)wlekl[ (xcosB + ysin + Uy B)}e 'da)l (30)
m R 0 g
ki
{COSB . U P
~ 1 N Ty cos z = i(xcosB + ysinB + UgtcosB) | iw,t
R (P.t) = = Req jeos [ - 7°g )@, L i T U] g 31
20gcosB

ki



7 B VLAE: —HERT A A AR R G - 987

icos3
. 1 * 2U, cosB s~ itxcosB + veing 4 Ut cosp)]
(w5) _ ~ 0 k|z = i(xcosp + ysinB + Uyt cosB)| iwyt
R (P = ——Redl foosp | [, (1- Tw3)w3e[ ’ le“ dw, (32)
~ UyeosB
ki
L 2U Ccos i1| 2 = i(xcosB + ysinB + Utcos iw,t
ﬁ(w"(P,t)=%Re{f“”“"“ﬁ(l _ 0 Bwl)wleh[ (xcos + ysin + U, B)]e ldwl}
™ 0 g
vL 2U cos z = i(xcosB + ysinB + Ut cos iw,t
A(wz)(P,t) _ —pﬁRe J’bo(:sﬁ (- 0 sz)wzek2[~ (xcosB + ysin + U, B)]e *do, (33)
20, cosB g
* 2U cos xcosf + y + ¢ cos —iw,t
A(M(Pvt) = _pﬁR f (1 : P w?)w3ek1[ ’ e Bﬂ d z}
T _ g
UgcospB
,g _ o (1 - w]UOH)Sﬁ)L
(0 = —Ret [T (0 o,
| SV - wZUO('OsB)t
(@,) —_ Jocos 2 7
{70 ==~ Ret [*F Lge™ do, (34)
20, cosB

1
£ (1) = -——Re
o

w3UycosB
* — iw (1 - ———)t
[, Zwye™ o,

UyeosB

@, T8 XTI A8 K o ek SORT s 28 38 AT AR AT 125, AT Korsmeyer il Bingham!™'—Z, JJk o p&i
BRI 1o AH e B AH BRI L J5 22 w, oo 78 BRI IE 114 ik v o B5ORIT IR #5522 38 2 171 5 #1242, B Osborne!—
o = A SRR A A DRI A A SR e 7 RS S Ak R O] 5 R an R kX

2U,c
(P = ”gRe{lé‘”"m»b) - s 1i“”<a,b>}
™ g
20
7Py =PE Re{l("’ (a,b) = 22028 pren b)} (35)
14
20U
,wa (P t) qu Re {I(()w;)(a’b) _ OCOSB Iim;)(a, b)}
_icosﬁ_
S o) 1 ~ (@) 2U,cos B (@)
K (P,t)=;Re jeosf I, (avb)_T[z (a,b)
| ki
_icosﬁ_
F,) 1 - (@) 2UqcosB .,
K™ (P,1) = ;Re jeosB || 1 (e, b) = le “(a,b) (36)
| ki
Lcosﬂ
) 1 7@ 2UycosB
K ’(Pat):;Re ]cos,B 17 (o, b) = ————— 1,7 (a,b)
| ki

Wt (35)~(36) AT LA H, 430Kt = A ASFEACRYE R 1, (o, b) 1, (e, b) 1, (b)) J, BRAT R
.LH%/E/Eﬂ/ﬁwﬂ%Efﬁﬁﬁ%ﬂ/\%ﬂzﬁﬁﬂw{: Bk, RAE(19)~(22), =4 A SR
IR 1, (00, b) T (o, b) 1 (o, b) SRAB T ANTE o



988 WA 712 528 B TH

() _ (20 (mﬁ e T2 g = 40%3/3 an 5 gV ib
Iy = [ dx (St ) (37)
()Cosﬁ Vo
2 b
g -b ] 1
) 20U cos —(ax® + 2bx 4U2cos’B UgeosB
I = [Pt et s g = 2 ) g e ey (38)
0 a 2a 2a
& _ g 3 gb
1 = J’zuacuss 2 (e + 20) . = 1 . il("") B g . W2eop UyeorB) (39)
2a 4aU,cos B
. gu Zgb . .
18 (@;) _ (,u»ﬁ ~(ar® ) e = — e J2cos? B Low=ﬁ ig ib _ ( 2eos’B Louuaﬁ gVva + ib 40
= Wt T ) w( 0 ) | @)
zzOmsB cos N 0CosB /g
2 —b 1 < g 2gb ) < gza . gb )
](‘”2) — J‘Uot'usﬁ xe—(axz +2bx)dx g ](’”2‘ _ e Ugeos’ g UpcosB™ e 4Ugcos’p - UgeosB (41)
: g a ! 2a
2U,cosB
2 2
_& b I I e e
Jocos - ) 2 12cos?B Upe J2cos?f Ugcos
];‘”z) - J’H; " B 2 (ax? +21n)dx — ](’”z i“‘,) _ 8 e Ugeos’B UgeosB + I e 4Utcos? B UgeosB (42)
i 2a el 2aU,cos B 4al,cos B
cos
g 1 ib (—2 \/* ib
(@) 2WyeosB  ~(a ™ 1 oo UgeosB m*B 1g 1
I = [t et gy = — [T () - i ey, ) (43)
0 2V « Va 2U cos ,8 Va
2
g 2gb
) _ " (e + 2b1) by 1 s T
1" = xe Udx = —1" + —e (44)
£ a 2
20, c0s
o 2gb
- . 1 b (s T
) S + 2 ( (5) g V2eos’p UpeosB
I;m - J- ) x2e (ax” + 20 )dx — Iom3) _ 711m> + e Ui B 0 (45)
IR 2a a 2aU,cos B
4c08

1.6 IR E FBHORIE T %

LA F LS 15 iR 2 0R 22 PR w (2) 2 225 H AR RGBSR w0 (2) B (w+ iy ) OSSR
RIA]R 1, (o, b), BETSR BT, (a0, b) I, (a, b) FIRK BRI
( , Gautschi® 25t T 115w (2) B9 SEERFIEFRACES . 2 2 AR TEIX A
0 I, SR Gauss—Hermite F43 5 53R At o (2) WO SE T AN RE 3B o AR 4l SCHR[3 11A11[32], &2 #ii 22 pRi 5K
w(z) A5 AT

() = K[Re(z),lm(z)] + iL[Re(z),Im(z)] y=0 )
K[Re(z),Im(z)] + iL[ Re(z),Im(z) | + Re(2¢™) + ilm(2¢™) y <0
Im(z) = e Im(z) & 1
K| Re(z),Im(z dt = w,
[ (2). Tm( )] a f =(Re(z) = t)* + Im(2)* ™ ; (Re(z) — t,)* + Im(2)* @)
1 (= (Re(z)-t)e" 1 (Re(z) - t;)
Re(z),Im(z ~— > w,
[ (2), Tm( )] f =(Re(z) — t)* + Im(z)* 7~ "(Re(z) —t,) + Im(z)’
Re[2e’12] = Re[Ze_[R“(Z)”l"‘(”]z} = Qe M’ +l"‘(")Zcos[2Re(z)lm(z)]
(48)

Im[2e"2] = Im[Ze'[Re(”“I"‘(""]ZJ = Qe e’ ”"'(Z):sin[ZRe(z)Im(z)]
3 (47) 3] Gauss—Hermite B0 7775 1, A g 0019 A5 w, MAEE o 24 n BCE 10 B, 5 307 25 AN ER

HUTF .
t, =—3.436 1591188377376, w, = 7.6404328552326206K - 6; ¢, = —=2.5327316742327898, w, = 0.0013436457467812
ty = —1.7566836492998818, w, = 0.0338743944554811; t, =—-1.0366108297895137, w, = 0.2401386110823147
ts ==0.3429013272237046, ws = 0.6108626337353258 ; te = 0.3429013272237046, w, = 0.6108626337353258 (49)
t, = 1.0366108297895137, w, = 0.2401386110823147 ; ty = 1.7566836492998818, wy = 0.0338743944554811

ty, = 2.5327316742327898, w, = 0.0013436457467812; t,, = 3.4361591188377376, w,, = 7.6404328552326206L - 6



557 B VLA YRR A R TR AR PR - 989

2 HETE T ERIE

2.1 THUR R EE 5% 2 Bk v o B0 R R 1 B St T B R B8

B2 RN 3 43 45 T Wigley TR 78 THUVR v 25 i ok o) G i 40 AL 357 OAHR 1 FK T FNGe i g ik
i 37 BRI B, I PP [ A < Present” 7R A SCHHELE L, “King 19877 267 SCHk King "AY4E 3, 5 4L & h R 7
R ASCOHES M King" RS Y& . BI445H T Wigley DIFFE TR o Fn=0.3 B TR 21k
e ARG FK 7 +53 58 7 ik 1 pR R, A8 SCHHZ5 3R Osborne ™ TS5 SR W Ao I 2~4 ()25
T LUE TR b FK  FSE S g Bkt 1 pR 8% b Bcha e, REE B it R el . RIS A 6 45 T
Wigley TR 7E TR ' Fr=0.3 B} A [6) 95 4 B 3 35 OAERE 1) FK 3+ 5855 07 3 W FIAR 67, A8 SCH5 45 SR A
Journee™ IR G 45 B | Bingham!" )18 45 AR — 2

Heave_FK_Present == == Heave_FK_King,1987 J ‘ Heave_Diffraction_Present == == Heave_Diffraction_King1987 J
ED Fn=0.0, Head=180 degrees o Fn=0.0, Head=180 degrees
3 12 X
2 =
1
*
3 E
~
3 3
< S0
~ A <
= =
K =
2 )
< <
-— - o
-12 0 12
-2 -2
t\/(g/L) 1\/(glL)
2 Wigley T TRUIR A 2 A o] JC 5 49 A0 T 357 FK 3 FISE 5T g Jk v 137 R 5
Fig.2 Nondimensional FK force and diffraction force impulse response functions during
heaving motion for Wigley I at #7=0.0 in head seas
‘ Pitch_FK_Present = = = Pitch_FK_King, 1987 ‘ ‘ Pitch_Diffraction_Present == == Pitch_Diffraction_King,1987
- g .
= 15 =
o ) 04
3 =
~
3 3
S ~
g ~
= 5
~ M 04
1.5
2.0 0.6
1\/(glL) 1\/(g/L)

53 Wigley AT IR A A ok ) G i AL DA EE FK 3 RIS 3 fok o 37 b %5
Fig.3 Nondimensional FK force and diffraction impulse response functions during

pitching motion for Wigley I at Fn=0.0 in head seas

Heave_FK+Diffraction_Present == = Heave_FK+Diffraction_05borne,1994J ‘

o Fn=0.3, Head=180 degrees

pitch_FK+Diffraction_Present = == Pitch_FK+Diffraction_Osborne,1994

o Fn=0.3, Head=180 degrees

— —
9 0.05 9
g ' 2
— 0.04 —
= =
= 0.03, ’E
Mm 19 -12 -8 4 4 8 12
0.0:
+ +
2 0.0 2
< <
— —
-12 -8 -4 0 4 8 12
-0.01
-0.02
t\/(g/L)

K4 Wigley IR o Fn=0.3 I JC 49 355 U EE 19 FK A5 3 Jok nfoiy 1oz ek
Fig.4 Nondimensional FK and diffraction impulse response function during heaving and pitching motion
for Wigley I at Fn=0.3 in head seas



990 WA 712 528 B TH

Heave_Present B Heave_Exp_Journee,1992 ‘ Heave phase_Present ®  Heav phase_Exp_lournee, 1992,
20 Heave_Bingham,1994 200 Heave phase_Bingham,1994
S
< - Fn=0.3, Head=180 degrees L]
3 R - 10
N\
S 15 £
Nn N &, 100
a0 \ 2
Y = %0
— \q 5} LR
> 10 % 0 -
& ‘- < 0.0 0.5 1.0 15 2.0
S . -50
+ A ] 0
B 2 -100
= ) | =
- T -150

V(LX) ' ' (L/x)
'S Wigley TR A Fn=0.3 B} JC R 40 AL T35 FK 3 FISEET I AO4% I AR 462
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