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CFD-based optimization for geometric parameters of
deepwater riser helical strakes
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Abstract: Based on CFD theory, the difference of flow field parameters, including lift coefficient and drag coefficient, was
compared and analyzed using FLUENT software, between helical strakes and riser in the subcritical conditions of Reynolds
number. Taking flow field parameters as the objective function, an orthogonal experiment of numerical simulation was per-
formed and the sensitivity analysis was applied on the helical strakes' geometric parameters to determine the sensibility of geo-
metrical property. The results show that the variation of the strake height and the number of strip has a significant affection on

vortex-induced vibration ( VIV) suppression and drag force, and an optimized structure may provide the reference for the

structural design.

Key worlds: riser; vortex-induced vibration( VIV) suppression; parameter optimization

B & B R S AT AGOK B TR K S
B, REESR AR ER B EERE Y AT
EREE/MNRERE N E R MEE, BREHHE 7 &
ARG RN HIRE E . 15 RIR IR =R 8
FICFE AR, BB HEF AR (helical strakes) X H/K Fa /K
& IR B LA BT R I R, 9 55 45 A AT LA
/N80% LA 1120 o 8B i B AR UG 4R B A R ML AR R
T AW A A% ) B R I 43 28 A P A AL IR B0 2 e A
KA, PATI 11 55 e 1 92 B Hak BB T H Y
XM E D LN BT Serrano, Oregano i Bru-
ws FEMFE, BIEFIREWHEME S, UERE
AR E—JUMRESSIREEZRNER, 2%

178 B #9:2009 06 -23

MERA—E Rk, E&HFIA CFD J5 3%t e
FIRR A ST E, G e B EIIREE &
FOMIRRE S5 TLAT R & X4 T+ AR R, e 3K
EEAIRAR AT 2 B AR BUSE 47, #E SRl B 3%
H BT R B R

1 BRAE SR LR

SRRESAR ML RE B B B B LR AR BT PR L E
FARPERE X LA R B SRR BE 14 AR B 52 2 B AR
KT IRBES AR B R, A PO B A ] B R
(1) BRI R, MRS R B S 880 ; (2) Hh
EFIREEKE. B 1R ERERKE LK

ESTE: BRARRSE LI H (50904078) ; BF AR B R ZSIF A T IR (2008ZX05026-001-07)
EEET WIH1984 - ), BOUK), WREHA, ELHRE, NEREGMEETEOFH.



$3ME F2H

R, F AT CFD #9578 KFE K S 8% 5 e LT A Stk ik

< 111 .

BESIM' . Frank %)% 3 LRIRG0. % 0.25D .88 ESHUsR, IR B R EA SR 5

BE 16D HIFIRIR B ITH) ey
TWEEREY, Bk —E W
SRR G, B
i 17 B s i A 51 A R 2 7
FE 38 K T ARG, i 24 B A
PRLERE H 5 G , DR
Wi PO o fER g B T 3 95%

B2 T5E 5 AR 69 LA 4
AT LA R SR EE LA R 4R
B R Bk F IR, HES
BREEE W RRAIMED K
B KEWLRPRR
B, 1 BE Xk 51 i A4 R 4 R )
AR U, 3 T P IR, 5 MR R — AR T B
(0.15~0.25)D, EE/NT0.1D &, %) 4z 649 58,4 Th
A RE B K, 54 8 R R R BE 2 1
Ko BREEXTSI AR E #Y 2 e A 5 UK, 58 i SR EE
H(15~17.5)D,

2 BRIRRHSHEIAR

2.1 Ex#HEELAE

T8 B R RN B R BCE R K B &4 B
AT . Tt 0 B A B 5 AR IR W h 3K
HEESEHB/M ARG ES KR I EN
Rty FEZmmF I R IR IES UL S8R,
R EASBEB AR L (3*) FHTHB(F 1),
BHESIRE IV S B Z M XL EE

FIA Pro/E S4B B HEFI R =R T A
FLUENT #k {4 b i3 17 88 i€ 5) AR T 3 & 8009 43 A
B, RGTEERBULNE FIRE Re=2.5 x10°, {i
FAEEIR AR wHE RS R E K
ERSIMPLEX X 7 &, B TH R H = (E

T
B

i

BE1
Fig.1 Helical strakes

BT

20 10 60 80
Bl 2/s

100

120

HRAER
F1 HRRRIGT
Table 1 Simulated experiment design

BE SIRANA BESB #55 C 25 (5]
fr 2 0.1D 10D 1
Hg2 2 0.15D 15D 2
K3 2 0.2D 17D 3
KR 4 3 0.1D 15D 3
RS 3 0.15D 17D 1
iR 6 3 0.2D 10D 2
K7 4 0.1D 17D 2
iR 8 4 0.15D 10D 3
XK 9 4 0.2D 15D 1
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Table 2 Numerical simulation results
REHRS HOFEC BARECy
1 0. 061 1. 049
2 0. 058 1. 156
3 0.041 1.314
4 0.073 1.316
5 0. 062 1.550
6 0.043 1.629
7 0. 056 1. 445
8 0. 046 1. 657
9 0.037 1. 863
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Fig.2 Lift coefficient and drag coefficient of test 3
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Fig.3 Lift coefficient and drag coefficient of test 5
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Table 3 Range analysis for lift coefficient amplitude
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HE FIRERA FIREEB i C = [4
KFE1 0.053 0. 063 0.050 0.053
Kk¥2  0.059 0.055 0. 056 0.052
AE3  0.046 0. 040 0.053 0.053

ke 0.013 0.023 0. 006 0.001
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Table 4 Range analysis for drag coefficient maximum

H#E  FIREEA FiRakE B 88 C e ugd]
IKE 1 1.173 1.270 1.445 1.487
KFE2 1.498 1.454 1.445 1.410
KFE3 1.655 1.602 1.436 1.429
]2 0.482 0.332 0.009 0.077
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Table 5 Variance analysis for lift coefficient
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Pl S8 0. 000254 2 0. 000 127 127 199 99 R¥
5l 4 #n BE 0.000818 2 0. 000409 409 199 99 HEDE
B 0. 000054 2 0. 000027 27 199 99 N
wE 0. 000002 2 0.000001
SR 0.001 128 8

B LR Z X R h RBOE R ) B E AN 6 B
No M6 AL, A A9 K7L B & /K4 0.01
X RN R BB AEE . ERXTERNE
BEREEK, REAHELDN KERBERH,
AT HRERE MR B, DR R BN B IR
Jie % o7 B 4 22 7 R F AR O R, HLA RS A

HEHHFARE A E, RERAEERH TS
R(EKT)o

B3R 7 AR, FIBAR BN SR & 1 B 1K
F40.01 Bt AREEE, HFIRA B BEERT
FIMRE



B34K F2H

WY H,F AT CFD e ARG KE R R FI M ILIT S KR ik <113 -

®6 BRORMAESH

Table 6 Variance analysis for drag coefficient
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Table 7 Variance analysis for modified drag coefficient
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