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Abstract: Designing and improving the anti-motion structures is a common method to improve the damping performance
of the cylindrical floating production storage and offloading system (FPSO) and improve the movement. In this paper, the
self-developed CFD solver naoe-FOAM-SJTU is used to calculate and analyze a cylindrical FPSO with a sawtooth anti-motion
structure. It is verified by comparing the natural period of the static water free attenuation numerical experiment and the model

test. The results show that the two are in good agreement, which verifies the feasibility of this solver to simulate the cylindrical
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FPSO problem. After that, the FPSO with different anti-motion structures are simulated, and the corresponding natural period and

damping coefficient are obtained. By analyzing the vorticity field and velocity field near anti-motion structures, the influence of

structures on vortex shedding performance is explored. The results show that the installation of sawtooth on the anti-motion

structure will have a greater impact on the damping performance and the flow field.

Key words: Cylindrical FPSO; naoe-FOAM-SJTU; CFD; Anti-motion structures; Damping coefficients

515

AR T A OE AR AL FPSO, [ 3 24 FPSO
gERITE R, E TG mgEiEl, ghah, SR FPSO
B EA U3 s PR30, [ 13 2 (5 Bk
i BA S FEME AT RAR NP [ b
T AKARNARGE K P FEE, B3l R DA K &
TR 12 Byl R T R AR LI

REREHUFPSOEA LR L, (HEHE
B sk RE A LU AL FPSORR 2100, 18 H R W 7%
Hp I TR G [ 7 B FPS O 3 3 4 il 45 44
KRIRTHIL R MERE, SCEEHPIRI . ARSI
7 18] BRI a2 4 T 3 40 45/ T FPSO 49 il i3k AT
THERNRIGHT L, 3 S [ B R o A
R, BJEE SR E g ns A B2 .

I CFDEE AL, 7T LA %00t [ 3 B FPSO
(32 Bl N ANBE S o B 3 UL G 1 5 A 1) S
by DLURS R AR U RS i i BHL B 45 0 AN R e S 400
AR, oW TR e RS G RED
Xof BELJE &5 40 2 75 a9 b B QAT TR AT, @Y
FPSOTE B I o 2 A0 BELJE 95 77 T #1237 AR B AR
Kig s 7 EGiash ML . AvalosZEPI 72 5 A [F]

A B 5 R BUFPSOREAT T 4R, K BLAE R
B, FESEARRRREY, GRS E
Iy, BEMRSRESREBE R . SNt A A LY
B 1 15 7 B FPSOHEAT T 1 78, LA AR i 2 )
FERFFLEA AL R, AR R & ES MM
PERHLR AT T He%e. BbAb, JEEUONEX SR A A
IF) 3 3% 101 1) 25 440 14 - 2 BEAT T BELJE Ayt i 1 1 1
G

A SCH A H £ T K I CFD K i 28 naoe-FOAM-
SITU, %y 9 47 T 7 4170 i) &5 440 1) [5] £ B4 FPS Ot 47
THUERRL, FExEAG AN 3 5 40 45+ 117 [ £ 2
FPSO#BEAT 1 5% Eb 20T o 34T 43 A 30 3 410 1) 435 A B o
im s S, R T g &R

B
I CEWRPS

ACHH H FEFF K I CFDK fi# #5naoe-FOAM-
SITU#ATCFDU & . AT M6 7R s ik
R BB T B S AN Bh 2 RS AR TR AR S5 T TH R
fR AR AT R EN

1.1 #=H75%

XFHEE S . AT RMB R, s i)
JTFENN-S T 2
V-U=0 (1)

opU
LAV (pUU)=~Vp, ~ g XVp+V- (i) ()

X UNRIHIEEL; g p M u 73R8 ETTINGE
JE AR FEMZN 35 R B p, NRAENE T,
GF R AEERKIE T, IR

Pi=D—pPgX 3)

1.2 BERMELIE

TEVF RGP PABLTH B I R,
AEPHAH 2 OCHE . KRGS T E R MK S, R
ERRNE(VOF) KA HE B H I, B Hc i th b 2 e FE
B, HRS R R e,

1.3 HEHRIEIL

FERUATHE S, MR R R D R
i, 2 LIRSS ISR . MBI I SRR R T
H e, Aredr b e s — MH X, X
— X3 AT FRAE M 47 % 2 (Sponge Layer), 11
Fs, TEAS IR BA H Ol S mr BE HvE B, A
T 3R s S S U8 YR A ko

B 1 g gaiE e =0
Fig.1 Sponge Layer!!!l

1.4 BIEMBTERIEAR

MR EMYIREE G, FEEHLERS
SR ROALE, RS A R B G IR A A R DU I 4
A FIEE . SRR KH T oM AR EE AR,
Y LERIIVERL FHIZ BN, AR TSI A% 1
LD WSEE S SEWIR1D 3 i BUR ;2 | L DN O VA=K
Pg O IR R A . B AR S THEERETS
FCHR[11].



AR, S AR 1) S R0 18 R 8 FPSO FH B AZ SR

AT 395

o

2 HE 5L

2.1 JLfriEsy

i B LRI AR A A B2 B s T 6 R S 5
FEMV KR N313 m, RIGHRGE R L1 60, 2
SHEINRIFTR

B2 (M R BIfE A FPSO 1 G 1A
Fig.2 (Color online) The FPSO Model

& 1FPSO EEZRTSHIRERRBRE
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