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Applications of CFD in Ship-to-Ship Interaction

Yoshiyuki Nakayamal

Abstract

Japan Coast Guard has many duties such as guarding territorial seas, countermeasure against

illegal operation by foreign fishing vessels, and so on. In these tasks, Coast Guard vessels often

have to chase a suspicious ship or run side-by-side with it and this operation always has a risk of a

collision. In order to maintain a safe Coast Guard operation, it is important for Coast Guard officer

to understand the ship-to-ship interaction between two ships in close proximity. The objectives of

this paper are to discuss validity of application of CFD (Computational Fluid Dynamics) in ship-

to-ship interaction when two ships run at high speed and to consider a mechanism of ship-to-ship

interaction in high speed area.
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Results of resistance test
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R, G X EIEPURE. R I2EH (k). p IIREDEE
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(2 DWVWTIE C(CFD), KRB HIZ D\ Tk Oy (EXP)
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WS Z bbb, ZOHMIK, AFRXOHNE SIS TO
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REBERZEHEMIZIIRZATEY, 5121, EHgics
132 —BUEDRHERREWE WD Z s, ARMEFETE
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Bt Iz B9 2 2 4 M o RO EMEIC T 5%
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L. HBREICHET BRI EE2E/MT oL 612, ZDH
RIZOWTDEREZRAS, AL LT, EROXESE
HEL T, KM ECIERMEINDES 222 FELT
W7z s, T — X OINEPNHETH - 72720, AiEL[H
Uit (2l POD fift) 2 2 MHME L. ZhoiEd s
REIZODWTHET 27522 & Uiz, &b, #Emtbnb
X9 T 57720, BBITEMA T — Iz T 52484 (b
£ 140m) ZED WV, BEREED TNV,
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2 MADEE LTV BIRRE R B L 72, 2 MR DBE#E (DA,
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%), Zhid, HPELKHR & ANERARASIE L TliE LT
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X 10 BUEEHFEICB T 5 2 hofEMEFRE (F : D=10m, $#& : D=20m. £ : D=40m)

LZREEMELTCORETH D, 2FEL LT, TOWREI
B2 2 O ERFREK 10 1287

HEK TR OYWHE T IVZOWTIE, BiETORUERES
WHLUTHETZ 2 L, AOBERIZBT 2 AREIZD
W, EEBTOBRKZOWTELETEED, F, =0.24
(MR %9 9.2knot) T—E L U7z, 7z, HidEMiEH
DIRIZREET BT - MY ABRIZOWTH, [iE
LAk, FHEREOEMH OB S» S, FELARWI L L
LTW3, ZHiE, THhoDBREA 2 MM HEWIEMNT 2
THFARIANRIZT BTN (EENRIERE2EX S
FERELRN) EIRELZZ EIZELW,

4.2 WEEGHEER

FERTRUZBEFRFEEZ AWT, 2 MidNEEL Tl
AT HHEICE 2 ERHREICE L CHREGR 2 EME L
Fzo TIT TR, 2 MR O RERED B\ ASE R EIR K ORI
PTERS BRI RIETHEBIZ OWTHRE L2285z oW»WT
AT, BB MRIZERT BT DWW TIE, 2 fiidd side
by side THiET 2HE. BHWIF EHFEH S AMIZIEH
THIEWHIONTWS7ZD, TORBINIZDOWTIX, B,
BB E WS BEETRITHI L LT 5,

9, X 1112, 2 MEOREREDE W ASER LRI KIET
HEIZOWTHUET 2720, WEKIZET % kiR %25
LTW3, BB, WEMIZBWTIE, SEENEICR-T
WATEHIIZ &, ZOHEIZB I 2 KEDFKE L D & EW
(W) MEBEIZHEZLEZRLTWS, ZORMS, 2 ik
BEEEAY D=40m (1.00L) & LeAYEEEEABE VTV BI5EIC
DWTIE, 2 IMOBFIIZBVWTETOED THLHRZ
N30, BHOMKRE L OFing GEEORE) &, Hh
THEL TWAHGLERNIIEZDLRWESITHDL, T
DAL, 2 MRS D=20m (0.50L) % T\
GTH-> THRRICHER I N, WMNHO THIC X 2R
BEBRITECTWRWE S B bNns, &IC, 2 i
DY D=10m (0.25L) &2 03EHELZGEIZDWTHR
ThAhD e, 2MICEEENZFHIFIIBWT, EWaidh e
BEARFEEL GV, oKD S DOKED 7K OE R AHIE
INTVWBZ b5, ZOBLE, 2MOMDZE- O
JEHZEZED D HEIIEHAT 5720, 2 MHICEWIZERT
LB % RD B I1EH 0 D, FOPWIT X BAMEREIFE S AR
THHREMELRD D720, B ERICEREEETIHRL S

A5, BLEDS, RSLTHHE UMz B W TiE, i
fire S 256, BMOMEDES (0.50L) FEE O
ERLOOMITT DI AL LRKRTHEI LEZ LGNS,
Iz, B 121020 2 BMZ BRI 2 E51 2B 3 55
EFHBEERICOVWTRT., KON 2 ARIEEE D(m)
Z . R I E] & AR O R & W TR Tk U 721k E]
TR Cy 2L oT W5,

Fy
1 pSv?
A, Fy B2 ICEWICERHT 200G 28k L, £ ot
DEEFIZDOVWTI, HIRELFAKRTH D, wH. AL -E
EROBERE. WEI R C, O EIE~ A F AR5 T
B, TOMHIENRREWHD, IO KEWVIKEIHITHS
ZeEBEWTS, ZOXLY, 2 MR D NS <RD
FE. D0, X0EELZRRE RTRBIEY, K
EWIRSIAMMERLTWA Z Db, oM, (K
BRIz BT 2 2 MM ETFBRECB W THRESI TV
MHRLFARDEDTHDLEEZ D, £oT. AEMHEHEIC
BULWTIR, SdEE2 SR UTH, WEl AR TER I,
RHIE DG E L R TAREL LT B Z & idmn v ik
BEEz, LrL, BIzlRR7ZEB 0, D=10m (0.25L)
BWTI, EFEORENAE BT B0, Kigo
LGALIRAERIFEREZETLI LW 2 e 2MFALTHL,

C, = (2)

5 f&
ARG X TIE. CFD Hiffi & @iz $1) 5 2 ifEEE T
BRIEIEME L, TOHEOZYMIIOVWTHREITS 2
HIZ, @EEBICB I 2 HETHMEIZ DWW TEE 2T o7,
ZORER, FoNHMEFIZOWT, BATFITRT,

i

1. P CFD 2 — K (STAR-CCM+ ; Version8.04) %
FWT, BREROBRETERERIC B3 2 BUilF B 2 S L.
FEER OB R & I U 72, 7 OfER, PP a5
225 H DD, BAEFHEAE RIS KRR R AR T
MERATED, K- NIk 2BEHEFENEM
LOKEEETHI L BHER L,

2. B EFEE SHIRICB T 5 2 MEHEFHREC
WA - RE L. fRE L=40m D% 2 €250 L T
AUTWBREBIZB U THMEFHREZEM L 72, Ok
B, 2 MREEEEDY D=10m (0.25L) X725 £ T 2 i
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Pasition (Z) (m)

-0.035000 -0.014000 0.0070000 0.028000 0.049000

Pasition (Z) (m)

-0.035000 -0.014000 0.0070000 0.028000 0.049000

Position(Z) (m)

-0.035000 -0.014000 0.0070000 0.028000 0.049000

5E59% W1 -2

1

0.070000

0.070000

0.070000

11 &R (BB D=10m, #1E : D=20m. ~B : D=40m.)
— 27 —
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Calculated results of suction forces between two ships
D (m)
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L 2
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B 12 R51J3ICBS 2 BUEEIEAE R (D=10m, 20m, 40m)

PESET 5 . 2 T E NI B VT, VA
EOHTEATEHELEN, BFEOINEREBE 3RS
R REWIREDNHAETE 2 L 2R LTz, 72, &
B2V TIE, mEETh->TH, [EKFETRIN
ZAEA & Rk, 2 MrEIEEESE D IF Y. K ERIEE]
IMFEET B &\ D BB RS R 2157,

3. BLEMS, WEMEIZOWT., CFD k% W T
RETDZLIEFETHDIITETHDLEEZOSNED, £
OREZHICEL T, XML BETH S,

SHOBEE LT, mEdIsic B 5 2 SR E T A

BT B KM ER & E L. RIS TR L - B E
HEDX SR REEMII2ERT LI e ANELEZD, %
7. FOBNTIE, FEEEROKGM KOS EEROMREE, E
REIIZHL7ZT — 2 2ELTHWS Z L RABRERT R E
1D, SHLARMIET ML, EBEERITIZE T KM
WIED» DR EMEREIZOVWT, REFZ2T-oTWERLW,
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