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ABSTRACT

With the continuous increase of the deptt
Vor tlrecku /e dr aVi Wofmar irmeers has become a key

design and safe operation of floating pro
researncdheengianeer s have carexpeersiometnd sy st e
numeri cal sliIVmwldatrineres somn ng stk ey ffolroowsf | ow,
the | dnearf haoawhetdeppedndtl@wiwd have gained a
under stnarhckeictmgen o sivyh a@amd Vi t s i ninl vuaecotcueanlg f ac't
conditions, the i nf $aunedn ceex toefr seamv itedxeni nieanttiaol n
riser becomesantorgeneompll §x pdiemsemdibonsatir on g

char actFeri txiaasnpl e, underdéddgwodfar @ fe(deafnc)e of
motion ewti ttditei othop fl oating platform, t he
Par amé ndiuared r tiecked coupl ed nviolrrdeaetri otno i mpr o
efficiency of otihe amud$ ggiass Py otdeums th aosn ,been e
The wake flow of the wupstream riser wi ||
downstream ri seypFawtld yp¥ieltr usctlel | pitnfreen o me n o n .
Al 't hdhedh catastefhkest heereol syy irbeodautciesaf r ebponse
ri sedyndffoaccei nigiinrekeeti on will be significan
new passive ssapetrielslsi mneme ded i tcangbteu dfiverdt her ¢

Il n order to sol vet it ddeitthibdenaswed npsri oobnl ael msn, u mehr
simul ati on me t hdo dne @ :isdtormiegfiteh ot wor espect i vel )
di sadwseasmutcehgeas hi gh cothpdtaatiiuocrealt oc ocsatptair
di mensi onal characTlkeei st b b easdoogbphtish stthfel ptwh ifcike
mod el combining theneadthovaastdgleas eod darhet hevoo
pl atform Q@QpenfFoOQAMJd éme ns i esntarlu cftluuwied coupl i ng
vi vFDAMBITU fVoryft tehe f Adynbmecr meseh. updat e
considering the | ociad develcoomdde.s plornddi hbeft
structure coupling moffeepedani énnmodohe mod
solver include the folfow hfei glhdhcekaVsctiritigt i on
modul e of st-sttctaotar et batuipdnri nngoduwnlteergnmnd t he
grid updating modul e cWintshi dgeoroidn gv elroscaatli |dietfy
can realize the simulation-dofmeWbsVomalobF &an
characteri stibDodoscsudhhtasomimeixtca memg botni
risaenrd VIV suppression.

Firstly, the compahseosloveearandedeouti €ati bhe
pr olsbnenvl V odx paerriieuoecri hgr thhisd: lepw,ed uhldew and

thoescill ati oheekxcrsat pant , lelxgpteed mem Waenlgn' s



ABSTRACT

and Xi adi' men sireral nusnet healVl &k mh Itehter o er
uni form flow is simwbéat addei mMmerreRoi pdlleekdn ct i on
SguarRkerM@ mp | saudddtomi nantf vedbgueash c omerleeisser

than 10%, and-dimenchweaGéspib@aygemenon i s obse
at he nihdigddlkef p.selrn t he second papey oased on
Chaplin et al ., ¢oh¢l Viaoner senl wst mut At eenco
velioemsnd t op sph beseteenpspieadced it owed out. dhe pred
oft he domi baat i on h emeoxdiemonochi memsi ombrati on

dilsgpc esaeatadlt e dovmibmraantti o reodf rtehgengeennce e al |y | es s
10 %. | n tatkllidéd enem s i oshleddgbegemenon i s obser
the | ower parnt dohfief ohm f | aéeteli idedneé ns aaodal

osctiildm swihhedpxegomenaenosafitre@ti on i s obser\y
upper parti mfdthatea cr iwsadrer . I n the third p
experiomeWwWasg and the numerical simalati on

VI ¥f seaerr iundl®adssciinglagg i on excitati mmni s carr
di menlesrossfl odi spbratment of t hedroicker, th

ior egamcddiomé mabt ati oyof farbguseinlcoamt i on ar e i n
agreem withexper amehpsl bl i s hedr esundflha toiuagrh
the abovescompariesombil ity of the solver i
on the Reymelgth@innlbwmbenvol vesli mulsé thieb miusme r i
thesithe par ametng ehgeztshtirokpntelses axids t o di amet
of t he nbeosuhn doafrsyt me déetceack i ed out. The numer.
results show that cecompdenmniesgoie Zoasuamey
the recommenmtedtshtiaonkpree shéf 10 abodwthet oi ser |
L/ 50, and t he r echoeesnlesndteod driaanngeet eorf r ati o i s
On etslieeess t he asppl t bat s\WOIhprealsWwemh hsei gni fi ca
t hrdeaemnensi onal f | eorveet o ld arteldick ees iiFss i isatr$iyc, a |
simulanivwh¥aunmdeas®opotiovea | | at i osarceaxrcriiteadt ioount , a
the effects of thesandcthéaposntiampl anhddeege
on the vibration regpoaesygstcbematctelrigtstsd
found that t heofvitbhre triiosnédro busnodbehrs etthigo nt weox c i t
stpiléseintt erhive atAedhét here are many sl ender s
and discraetcessmalel wakrt fl owdismemws ngn &It r olhc
charact er ihset i ccosn diBbisillaep eotfo s chiebt e x omaggr egat
occurs in thevitwotakcajoadt ersy.ofUnfither abbki cond

oscillation, the phenomenoat todclvmentexapgoall
the wake field, which accelerates the diss]|
Then, e xnpulnoeri actad r ys i mu Ima triti esaesceaornr iVeldv oouft . |

the firsptarmdritv,e waneasfeocnadtuicareds Ba andar d
prolsloémt andore mesyanemt hsesyIhemagmparing

v



ABSTRACT

domi anbtati dommudbsati on fnroashq unenacRkiMesn and
ampl sdfudsei geicet ievfefneess of t h¥l ¥ onwfkreiis eirn  si m
systesmverified. I n the sesono/ildv/ tpydaits,errsu mer
systteéma s esyasndk afiomayrs wetmh constanti nspaicei ng
steppedcedt oute.d Tohne vi bration response char a
the interference of wake flow amrescdmmavr ed
vibratioonfreppsdsamdnlriinkgervi bradownstrreseapmns ¢
risienrhteande i insgdyrst em wi | | be significantly
ef fseoctmiheedl e riser is the most obvious.

Finally, numeowWkcd!|l ssp mae adisem ofi t h four
gr oovegt haggoenov sane pt wo gdabaeavr ri ed out. It 1is
t hsepangui seve can significantly suppdess the
the conditiormn@lfe Oamae glrareg & It gneo ccvoenddl & p tomn. ol
degroefesf | ow talpghwiro®vegrmriafni caintly amplify
responses of the gpasrewiceeuve iccars heofwfne dthiav e It y
responsd ¥df tthree rvesgnsbui viet tiost neglcehange
Meanwhihle DESi snmsoedde It ot ca@aamparoaut i ve wmumer i cal
under tchoendsame b, unand hiat ¢ daec cluES tned dyelc ap't
the vibration respomareivcgrmrodavtaser i stainds so fmu
the -dihmersi onal fl owrtfexlsltandt di screte v

l concl usi-dinmemas it ¢ &l cftluwried coupVliswig CFD s
marine risers is cossmbgdet etdhnebstibdea roenl it ahbkei It
of the solver is proved byprcompmmiepprgeeand v
flow conditions. The feasibilVitymarfi hde sol
risiesr demonstrated bypyfnumeewte ¥ir o el a twii @

compl exi mbneeonal flow characteribBésics. T h
provides a referenmcneunmfeari ctalhenyfr Wit lordarnr o mtewd y
ri semd,an analytical t ool forseslystiemstaaldl a

studiepaw¥dilWesuppression devices.

Key wo Marsi:ne r il snedru;c eWo rMdebiri actki osnt;r i tph mo d e |
Dofossci |l |l ation -eksetatVb@mupemmslsttFAOAM vi v3D
SJTU sol ver
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