F_TtREEEKHIEMTEXE

BT BRI MR E S M B R AR R RRRAZE
HEBEEEERTU

2 sl FraT

¢ LEXEAY: BIEESERATEYE SETEEREATRS,
RS RET RE X EAH L, £ 200240)
C FEMMNSEETERITIAR, BUKEERAEALTRE (8), EE 200011
*E(E{EE Email: dewan@sjtu.edu.cn

S

WE: AT AR LN BEETRAREELE, XTEEFREE PMM REBE
EHARL—EE ITTC WHRA K. KAXFIFAET OpenFOAM FERELHEE EF L
naoe-FOAM-SITU K## %4 naoe-FOAM-0s-SITU KM%, HHRABHNEIEE W&

(overset) H A, FIF VOF FiEREE @R E, HKMRANS AR REFME AL HE,
WAARNFPRATE, FERENEFHEE, BRREADELER - REFA—HEXT
WEaERFIRE, ARATEANBERAZEUREINERBTHR, 2AFHENERNLERE
EAREE, HARNTRECNARGTREELN, IHHFAEERAARERANER, B4
BLY K T E WL

X@iR: BHWK; EBRK; 4#EY; naoe-FOAM-SITU KM &E; naoe-FOAM-0s-SJTU
KEE

il

1 5

MZBEITTCH T BERE, BEENPMMRARTER IR B, XEPTRTHM
FARANSJ7i%, tWADESHIDDESHIMRHL . HUETHEATA KSR, MAEHMRMEHE
PSSR AR R R L %3, TESMEREARRED L ER ) HEE kL
YA L (B B M43 '

Sakamoto ZE' V{5 ] URANS 7 ¥EA840L T /K XA M B A MA@ s MR BT 2 301 /7
FF7%E . Turneck ZH CFX SAEBHIR T KVLCC2 FEHHTEA . SRS AS RN
SR F%E. Simonsen F1 Stern™ TF B MK /1%, X Esso Osaka JHI#SHEATHRAL UL K 456

-502 -



FotHLEEEKHNETHEXE

RE T PMM HHEMERL. Sakamoto &IN5 KA ) DTMB5415 #EIE Fn = 028 FTE T
&% PMM RRHT T REMRHE. Carrica ZEEIRIREBMNKE T, BT T £M4&
DTMB5415 7E&E/K B R BRI z FEBRAE R E R B MERFHEEME
BAR#TT KCS MRE BATHEDE . B IR i S A,

X H % F OpenFOAM JF ¥R R 5% ¥ 4 B F FF X naoceFOAM-SITU K #% 2% M
120eFOAM-0s-SITU Kf#2: 7 A HBIMEHAR . B MK S ARBEMEMETE 0.1Hz, &
185 0.4m B A4 H323), A VOF H¥ERMEE HTEE S, KM RANS HERBHE 1%
.

FEXEXES, BRMENBEGIAE. RESNEE. NaaEEHAE. FIME
BAMEBMEEARS, RRNMAEMEEARTEANRER. MELE. fE/LANS
¥, #—SHHBEENERNER. BEXNEIHTAE,

2 HEAEE
2.1 25 %E
RA]E4E RANS H2WF:

V.U=0 1)

% + V. (p(U - UU) = —Vps — g xVp + V. (kepVU) + (VU).Viop +6, +£, (2

R URFEEY; Ug RRMBETRKER: prp-pgx RFNETIH. pRAZSIAK
FIRAA B EE: ¢ RRE/IMEE; peff = p(vt v)RTA RS NEERE, HpvR
TEHFERRY v RRRERY: FERED FoMITERERIND. f RFEARBE K
RETKAT: fo BT HBEXRTEHR.

FICRAUR RSN VOF ik, XFALTET A AL R BE B HI BB L
DA RS R IR B T . VOF Riis 75 FE e SO

%‘i‘-a—v.[(n—us)a]w. U, (1-d)a]l =0 3)
e, o REESE, RMEETCHRENS0ERL, RENMT oM Z0ME:

a=0 TS
a=1 A @

0<a<l FAE

-503 -



B LmEEKS I FEHITEE

2.2 BEUSE

RANS 7 #2(50 1 F138 2)F1 VOF #iiz 5 F2 (R 3)#CK A B AFE R AT B, tHE
BHEUL— RI/NETG, THRSE B RIT O, FARYE RO M E R E R ]
FHETHEME. REIRYE Gauss Eit, 0 JTHRI M E AR INEL AT LR 2 BT AFRER 4
S F MR A AR B REE T, AR () FEXHRTEEA —k TVD A R&HED], 3
BRI HRO Z 40, VOF 728 H Van Leer 88077 7:=Y, AR B =M 1) 5 4 1
itk
2.3 BHEATE

N 1 fw, AN B HEEEE, HRABMGRRS, — MR KSR
R, —EMIEALIRR.

FRARAE R AR R R IR B RALE = (@, n2)= G, X, x3,0,0,0), HHREK
P . T B Y. R, MR RNEEERAEETLUAE v= (v, v2) =
(w, v, w,p, g, FR. SINKRIAA, TEFFIALKE R T B35 FE AT LAZS B B3t AT A0 L4k

ASOHAT AN RIE G B sh i), HEshiT x, NIEFZ#ZR, T ps:

x, =—asinwt
V=X, = —awcos wt ®
V=X, =aw’ sinot

EQEP’ aj“ﬂ’ﬁ%*}ﬁﬂ@, w=2 nf, f%%ﬁ%%%O

1 BIFR G
zki&'j{%lﬁ]fg’ ﬁiﬁﬁ]*ﬁiﬁ?y § = \II =0, p=r=0, fﬁ =F=0, Wﬂflkii_ij]ﬁﬁﬁ]':%ﬁi.

i = X/m— wq+x; (g%) — 2, (@)

v=Y/m

W=2Z/m+uq+z(q*) —x, (-9} (6)

p=0

a=1/1, {M - m[z, (4 + wg) —x, (W — ug)]]

f=0

FERHARKR, THEME L2 E1 77 Fe MIAAE Me, 7] LAE BIfRAALFR R T AR AZ 3

WA FAAEM, HERNAGEZESFEIRG, BRMEEREENAER v=(v,v»)=
(u, v, w,0,q,0), FRFHELXFF, 772 RH AR T AR BEAEE 1= 01, n2)=
(Xl, X2, x37079’0)°

-504 -




F_ot-tEEEKEFT SR

2. 4 BRpPIRRHAR
HRREEE, MRRENEHHFASE, BRTHERSEES SRR MR ESRT
M. PR R AL B AT DB SRR A B B BT B B Laplace T2 KME
V.GV ) =0 @)
Ky RV 8078, FTHRUHONESNLRZ RIFERF7 1R, B TFRfE:

1

y=3 ®)

W] DL E R AR M ALK Laplace 77 72:
V.(yvX) =0 ©)

Ho X, R SALE
2.5 ERMEHAR

HEENHEFEEBEEF NSNS BB MNE, RAEEREIEEMERE. W
BT AR SIS B E A%, RN S EMEZ BFEMNEESNES. TET
B EAFIBERAATNEES, RAERTRAGS, ZRYEAATNATMERNE
B, EEESMEREMENEE, FESEMNEN UEERRRNLRETERE
M3 He, MG SE BN T KRR

A3 K B R AR 2% naoeFOAM-0s-SITULRZEF ¥R CFD # 44 OpenFOAM - & At
EMAEBRIEEARNE ZYEEFRFEE . 78T OpenFOAM MIBUE T i, BB
FRUK LR S L, FIREERER SUGGARHEREBMENHEHERER. 2%
WEEFIER S, MR A S HE BTN B BEES AN, B (|
WETERE) fEATYET RN AT ). BT SRR, . BHEERE
i K CFD +#.

3 TFEER SN

3.1 AL
THEFAERRERE, RETERENR 1 FiR:
=1 BEEER

ZH Bhr 8

MK Ly, m 4327

HE B m 0.615

K T m 0.164

MV m/s 1.569

HrAREER Kyy m 0.25L,,

{EIKH Fn - 0.24

- 505 -



Al aE K J 2T & U

3. 2 {HE AR

a tHEIR (B3R

== R

e

c iR (EBMK)

B 2 gtk JLeT

b FEERIRE (BRI

d EE R (EEME)

B3 Mgkl s EE

HESRME 3 i, DMEKAERE, EAMTRA A8 —L0Ly, < x < 4.0Ly,,
—1.5Lyp < ¥ < 13Lpp —1.0Ly, < 2 < 1.0L,, BB MHSAR 5 BT I BT FA ##2 B OpenFOAM
1 8 MR T H snappyHexMesh =4, fEfRMA% SECOKHE 1.83M. ESMEHARF AT
PRI S PR o 3o 0 X AR A A O 8 A2 £ Pointwiise A2 R, FiTA AR S 8 5 86 5h AR SR B

FAEI RIS

4 HESEERESW
4.1 hFhiE

ME 4 FATUEH, RAMMMNESREEIE M AEREER -2, NZHEG S REX
TR SRR S, E B MR BOR B RIS .

- 506 -



i e B S P LR

e r——

v e e
woming et

. . B
i =/\ f\ j i i ,/\, N A /
i { { « / \ i 4

=) / |/ o Pk /

< / {

/ P F 1 4

E oWy /
\ 1 3 ol
i \ i

Y \ 5ok
J \ J v W \/ \/ Vo

/

J

# ‘
L
2("“
I "\
o A
5
5

)

a) Bl JIxd L b)H SN L
B4 Af Rt

4.2 BHE

a) t/T=0 b) YT=0.25 ) Y/T=0.50 d) ¥T=0.75
Bl 5 seddRes A A T B
K s A HBEGERAHNEER, Ha) Ml ce) K, b rairE, Bk
B, MRVTRET 7 I N EGR R R, K23 a2 AR R B b) FIE &
AR, MEAET s B, B EERATSANNIES, BA eI, Ki%ZiE
BENEAREN

5 &b

A3 FK P naoeFOAM-SITU 3R fi# 2% . naoeFOAM-0s-SITU R f#28% 43 ) FH 5 A& H A |
BB MEHEABEMEMENE 0.1Hz. RIFA 0.4m I 4iFE%185), F VOF JiikkikE
M =, K RANS HFEIREGMAR 7S8R A R A B AR IR B A& 110 45 51
BEATEARS, RIUPIE PSS R AR, U TR AR i B, XA S
ARHEERANESR, ESMEHRABLET RS T — 500505 %W E T
FIFH B AA 32 S 4B LA B T 9L 77 THD A4S, 40 LES AT DES %%,

Bt

AXTEBIER AN F£A4TE (Grant Nos 51379125, 51490675, 11432009,
51411130131), KIL#¥# £ it%] (Grant No. 2014099), L EBERBEHFZ (KF¥E)
b i B B2 1T Xl (Grant No. 2013022), EXE A Eab#F % £ Bt Xl (973 itX]) HE (Grant
No. 2013CB036103), LEH &K AMMEAATE WK B Al —HFRTE LR,

- 507 -



Fot-LREEKSHEFTEXE

2 £ XM

1 Sakamoto, N., Carrica, P.M., Stern, F. URANS simulations of static and dynamic maneuvering for surface
combatant: part 1. Verification and validation for forces, moment, and hydrodynamic derivatives[J]. Journal
of Marine Science and Technology. 2012, 17(4): 422-445.

2 Simonsen, C.D., Stern, F. Verification and validation of RANS maneuvering simulation of Esso Osaka:
effects of drift and rudder angle on forces and moments[J]. Computers & Fluids. 2003, 32(10): 1325-1356.

3 Simonsen, C.D., Stemn, F. Flow pattern around an appended tanker hull form in simple maneuvering
conditions[J]. Computers & Fluids. 2005, 34(2): 169-198.

4 Carrica, P.M., Castro, A.M., Stern, F. Self-propulsion computations using a speed controller and a discretized
propeller with dynamic overset grids{J]. Journal of Marine Science and Technology. 2010, 15(4): 316-330.

5 Carrica, P.M,, Fu, H., Stern, F. Computations of self-propulsion free to sink and trim and of motions in head
waves of the KRISO Container Ship (KCS) model[J]. Applied Ocean Research. 2011, 33(4): 309-320.

6 Sakamoto, N., Carrica, P.M., Stern, F. URANS simulations of static and dynamic maneuvering for surface
combatant; part 2. Analysis and validation for local flow characteristics[J]. Journal of Marine Science and
Technology. 2012, 17(4): 446-468.

7 Castro, A.M., Carrica, P.M., Stern, F. Full scale self-propulsion computations using discretized propeller for
the KRISO container ship KCS(J]. Computers & Fluids. 2011, 51(1): 35-47.

8 WLER, MREHIERNERBNBEAKESEFAD], LEXEAFELR, SM: HER,
2014.

Simulation of pure sway tests based on moving mesh
and overset mesh technique
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Abstract: At present, a special attention is paid on simulation of Planar Motion Mechanism
(PMM) tests like pure sway tests. In this article, the sway tests were calculated by moving mesh
and overset mesh technique based on naoeFOAM-SJTU solver, where the forces and moments
are obtained by the RANS equations, and sinkage and trim are solved by the prescribed motion
equation and free motion equations. The calculated results were compared between different

mesh techniques.

Key words: moving mesh; overset; pure sway tests; numerical simulation
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