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CFD-baSed optimization for geQmetriC parameterS of
deepWater riSr heliGal SrakeS

JU Shao-dongd CHEN Guo-ming OSHEN G Lei-»dang OCHA NG Yuan-ang

OCOz&ge D Mec™[hic[Z Ond EZctrDnic Engineering O China Unilarsity D PetrazeMn ODongying 257061 COChina O

AbSraQ UBased on CFD theoryUthe diérence of now field paametersJinduding lift coefficient and drag coemcient Owas
compared and analyzed using FLUENT sofware 00 between hdical strakes and riser in the subcritical conditions of Reynolds
number. Taking now 6eld parameters & the objective function Oan orthogonal experiment of numerical dmulation was pert
formed and the sensitivity andysis was applied on the helica strakes' geometric parameters to determine the sensibility of geo-
metrical property. Theresults show tha the variation of the strake height and the number of strip has a significant afléction on
vadtex-Hduced vibration OVIV O suppression and drag forceJand an optimized structure may provide the reference for the
structural design.
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Table 3 Range analysis for lift coefficient amplitude

HER  SiREH4 SRREBR  REEC ZH3
KF1 0.053 0. 063 0. 050 0.053
K¥E2 0.059 0. 055 0.056 0. 052
KFE3  0.046 0. 040 0. 053 0.053

83 0.013 0.023 0. 006 0. 001
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Table 4 Range analysis for drag coefficient maximum

BE SIREKA FIREEB B C BHF
KF 1 1.173 1.270 1. 445 1.487
K2 1.498 1.454 1. 445 1.410
A¥3 1. 655 1. 602 1.436 1.429

BE 0.482 0.332 0. 009 0.077

WELSRI, WA R KRHH RS
B, T RN R R BRI R R R IR AREL, B
LA BR 45 5k AR 22 4 A T T 1 A SR B 3 AR B B AL 4
o BEMTHRAREE HETEREN B
BT ¥R T R 2R A R A, S RBSS iR
RANEIRE T, RS R 22 BRI 1 AT B BRI
3.2 HESW

T EARRASMARBBRNGER, itk
KiRE W R R E R

REEHENERAR, RMERSTRWE
X MARIE R 0 B E .

IR RN T R B EVENR S B
Ao HIZRS AT, FUAR = B T 1 R AR S i 2
BE B, VA BT 5 AR R 1 Xof R e 1 A B R A 1
MK o

£S5 ANREBAESN

Table 5 Variance analysis for lift coefficient

FERIBE T B E FEAHE F{i Fo o0 Fo.a BEH
P4 S 0. 000254 2 0. 000127 127 199 99 BF
B e 0. 000818 2 0. 000409 409 199 99 BED¥
WEpE 0. 000054 2 0. 000027 27 199 99 NGE
Be 0. 000002 2 0. 000001
B 0.001 128 8
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Table 6 Variance analysis for drag coefficient

HEXRE WEFXFM BHE FEMEHE FE Fo.00s Fo.01 BEE
YR &% 0.3627 2 0.18135 37 199 99 e
SR E 0.1660 2 0. 08300 17 199 99 N E S

s 0. 0001 2 0. 00005 0.01 199 99 NGE

R 0.0097 2 0. 00485

B 0.5386 8
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Table 7 Variance analysis for modified drag coefficient

T ERR MEFHH BHE HEMIHE FE Fo.00s Fo.ol BEHE
Bl HR &% 0.3627 2 0.18135 74 26.28 18 RERE
T 0. 1660 2 0. 08300 34 26.28 18 BERE

B’ 0.0098 4 0.00245

B 0.5386 8
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