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An Estimation of Flow Field around a Ship in Oblique Motion
by a Three Dimensional Vortex Method

by Sungwook LEE, Member Katsuro KIJIMA, Member
Yoshitaka FURUKAWA, Member

Summary

Present study applies a three-dimensional vortex method to estimate the flow field around a container ship
in oblique motion. The three-dimensional vortex method which does not need the grid generation as a pre-process
is a Lagrangian method. The governing equations of the three-dimensional vortex method are vorticity transport
equations and continuity equations.

In order to solve the convection and diffusion term of vorticity transport equations, present study uses the operator-
split algorithm proposed by Chorin. A discreted vorticity model used in present study is votex blob which is a sphere
type and has Gaussian distribution of vorticity. Core-spreading method which calculates the diffusion of voricity by
changing the radius of vortex blob is used and 2nd order Adams-Bashforth method which calculates the convection
of vorticity is used. Three-dimensional Hess and Smith type panel method is used to estimate the initial flow field.

In present study, flow fields around a container ship in oblique motion{8 = 3°,6°,12°) are shown as results of

calculation and usefulness of three-dimensional vortex method is investigated.
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Fig. 7 Flow chart for vortex method
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Fig. 10 Flow pattern around SR108 at 8 = 3°, Ut/L = 1.05
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Fig. 13 Time trajectories of vortex particles around F.P. of SR108 at 8 = 12°, Ut/L = 0.2,0.4,0.6,0.8
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Fig. 14 Time trajectories of vortex particles around A.P. of SR108 at 8 = 12°, Ut/L = 0.2,0.4,0.6,0.8

Ut/L=0.4

B =3°6°,12° IZB\T U = 0.3m/sec DEE THIET DHE
B ObitgsE E Y HIF, FigTIinT 7 a—F ¥ — MIfE- T,
t = 0.1 DRHTHEXIT > 7o, HEICRAVREE =7
T (SR108) ThHY . #NFEE% Table LITRY, Eiz, ##
FIHmEVL DL LTHBREROEEIIZRTT. #kEx
EEEE L B L —ERAI TN £ 25, Fig.8& Fig JCEExf
ZHD Body plan & /SR AGEIERRT, ARAOSEINTHME
FHENT 36, BETEO T L—A5 A - T 24 5 L. A
36 x 24 = 864 H D/ SR THEI LI,

Fig.105>5 Fig.12/38HiA 8 = 3°, 6° BITV 12° Ik
TONERER T, BRI ¢ = tU/L = 1.05 O (EHH
10 FVFEY) ORERE Y OFHBICHET HIRERONE TORE

Ut/L=0.6 Ut/L=0.8

N7 MERLTOWS, TRENORIIVTHBARED D BRE
Ex R ETFTREEZ R LT3, SEADEEDDITRAEIZR L
FNDNRAT S )% Face B, ZORK% Back &L 21T
T 5, Fig.1055 Fig 122X &, #EH Face fl0HANE SR
Back 2 b < DAATETRAVUIRITAD 3° 0b 12° ERELR
BN TR BT ATRS NV — (Mg, MEEREIER) &
L., FEELTHILTWD Z D505, £, ZOMESNE
I N—TIIEWA DK E K RBITON, IMETRITETETA
&R EE TR~ TIT . ZOERIZINED DREEL =1k
N—TDMEFRILTO Cross flow DFEEEZTT-72DTH D
LEZEND, T, FREREERIC X DHMEE D OFSEOEZD
WL, #HEOERE L. £iA 3° 25 12° @O b, fHiA 12°

NI | -El ectronic Library Service

143



The Japan Society of Naval Architects and Ccean Engi neers

144 H A ARTERE T

FEWIL 3B

2006 46 H

0.2

0

0.06 05 0

BN\ TER TS Ut /L = 0.2,04,0.6 BLUUL/L = 0.8
OWTREZIT ). Fig.132>5 Fig. 14 TRLTWA X 1,
ARIEABI X BAD BDIZON T, MRE R LUMED Face b -
7o Fthud Back IITH XA SIS 2 Rk, REEIZHEET 52
OIT, ZOEXADTIUIESHICIRND L O IET LR 5
T TND Z L3530,

—75. B L7 L O IIRESERBOE S h PEEERERICE
2 DEEBIOVTREEIT) . AR THW TV AIREERBD
B b IIHEHEORRSERRET AT A—FTHY | 1REE
FREOES b #ECERUL, EFVEOEEIEES L3 BEED
FRATRAIREE 725, ZHUZH LT, MBEEREOERX h &<
D&, HBEEGTEDDIBERPEAIND Z LIZ/2D, Figls
Fig 1213 F N FIARH S ® Ik o TREENZ b = 1/VRa.
8BRS D 2L o TIREEN: b = 1.136VVAL ZFVBAD
A B = 12° KBIT A ERHRTHD, ZNLOFRERND,
Fig 15/ 3i8EERBOE S b 28 Fig 120REERBOE S LY
B 2o TWDT20, HEESUTEEL 0 IBEERSEA XN, Bl
ORRED Fig12L Y REVI L3000, BEAIVENEE
ZHND, fE- T MEE Y OFBFHEI RO TITREERE
DOEEHETIMERSH S 2 03005, BEERBOEED
BN R DI RIS 1 B ANV, Fig.162>25
Fig. 18i3#MA B = 3°, 6° LU 12° 1T\ T, AP. fhif
(0.43 < /D < 0.47) IZHHET HIBELEOMNB TCOFE~S b
MDD y-z A ETRLTWA, THLOMRERDL &, SALK
&L TeBiIzon, AP, fHED Back fll~ & & XA IR <
720, AP fHILZEP 2855 RE T D, £z, LRI
WA, Fig.197°6 Fig. 2UIBFWA CORETRI A—T70
BFERT, SIA 3°,6° & STHERIREV 12° OBAI.
#E Back MIORREIR S —T05880\ 2 L0300 . FETERK
& {72 BT DI THEE R LU Face {17543 Back {8
Zh CVRATEFNOEBITETETREL R > TCONBZ 8%
3B,

LI ED & 5 12 ZURoTEE R R © oFtED
FHERRIL, 5 Y ICk o TR ST 5 —
2R L TP, Face {225 Back ~&JEAHAES Back {0
WN—TEATREERTG L 72> TNB 2 &5, ZOFEER
TBEEERE D LB ~DE A X317~ vortex blob D0
DRATATR Y DR ITE T B IRESATE VR DB L DI
RTRRLTWRRTHH EEXLND, 2T, HiEEY Ot
BEHEBEIGERTAE0I0L, VS ORERVEATILER
Y, FOBAFHEHBOR ST ORI ETH D,

of -

1;0.025 =

Y,

T

-0.05

el oo b oy b

-0.05 -0.025 0 0.025

Z/L
Fig. 16 Velocity vector at vortex particles around
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Fig. 17 Velocity vector at vortex particles around
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Fig. 18 Velocity vector at vortex particles around

AP of SR108(y — z plane), f = 12°,
Ut/L = 1.05
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