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\ B ABSTRACT

DEVELOPMENJOMHUT ERDEOR VORTEX

| NDUCED VI BRATI ON OF LONG FLEXI BLE F

APPCATI ONS

ABSTRACT

With the development of offshore oil anc
vortex induced vibration has become a key |
sea platform risers. After a centuary of re:
enduring problem, because it i s-s& rwertyrceo mg
interaction, and there are many questions
phenomenon and rweadh axliuxcm do fvi Wir\ati on wi | | C

i ne anfdl ocw odsisr ecti ons f oFrl ionfef svhiobrreartriiosne rosf,
wi || af f gdtowt ve baradd 9 n, whi ch makes the v
compl iWiattheidn. t he -dooanan tnr yn u nieirmec a | predicti
icdhuced vibrations of slender flexible rise
the predicti onl ianned vainbarlaytsiiosn oafndi nnumer i c al
ri sers with | arge aspBlerefadi® briBbige ed@Ric
structure, a safety factor of nearly 10 ha
and more i mportant t o -iancdcuucreadt eV iyb rparteidoinc tr e
sl ender flexible riser.

Using open source |library OpemfFOBbBHMMsad o*h
solving the viscous flow governing equatio
structure dynamics, vti-wvOAMP dfpeer tdleesr epdrogpdsi at i
t he -domeei n VIV Té&eposnosiever has good ver sa

simulation of flow around a stationary cyl

and VIV of long flexeéhbdeciet atiisem.r Pspadnscei0on
the result ofThéed eddweglcemmeaenott i @fn.sol ver i s
obj-ercitent ed programmi Agmosat Cakl |l ahguggeer ni

A



\ B ABSTRACT

OpenFOAM can be used for the sollnovoerrdeurs itnog
simul atesttrhuetfulieewi nfebaghte! emwmvbhg grsdrtec
t hat comes with OpenFOAM, t hat i s, using
di spl acement, reaet btelretnh aentadrl ggé tdi spl acement
strip. In this papet hewe adt ady basd sddwaerct i
teclymased on the dynamic mesh module of Op

I n order to validate the developed sol ve
l ong flexible risers VIV are performed.

lLarge eddy 9si meltantoidon s( wesSEd al ong with
modeb analyze the -dilnbpewmm saromuand sa at homeary c
Reynol ds number s, and the influeThee of d
instantaneous charaetdrasdickeoVvVotbexvet oci
are analyzed. The random fluctuation and
turbulent flow are demonstr ataesdpec®nf rtahtei ob a
the cylinder on sthedsediul @ahirongheshétanalbys
field at the characteristic position, it i
model cannot capture the return flow zone
experi menTltad ammpredpmprsipect ratio suggestions
arounddamehseenal cylinder is given.

2. Based -BOAMITU the standard problem of
vi bration of r i glihde cvyoritnedxe ri nidsu cveedr ivfiiberdat i
supported cylinder with one and niwxng) degrees

was <calculated by wusing the Reynd&wds aver :

turbulence model . Numeri cal Ssimul ations r €
corresponding vortex modes in dimeraxger iome
vortex induced vibration. Through the cont
deges of freedom, it i s deenneedetghraete tohfe firnef

the VIV is not odliynet tvea bpraddwant.i Mo ref iimpor

effeclti md degr ee of -fflroene ddoeng roene tohfe f arecesdso m,

\%



\ B ABSTRACT

the fact that the two degrees of freedom c.
of freedom.

3. BasedOAMBI VTUVthe standard problem of
vi bration of l ong flexible riser is verifi
induced vibration of the top tension riser
of F. J. Huera Huar-tiend 280t wr ReEBpatcit o ve | §

structure ar e andasl ydzoemdi niann td evtiabirl a,t iTioena nma dsees

ihine displacements obtained in the numer:
results. The results also show mul ti mo d a l
the angle of natural frequencygueinbyatti bae

occurrence mechanism of the dominant modes
Based on the study of the flow field (hydr:
the intrinsic relation betweemstheffltow i
i s analyzed.

After the validation of benchmark cases,
are performed.

1Firsthe mechanism of the inherent relat
t he-exelift ed vi bratiTohre ipd afswer tamegr es tbed iwedk.n t
and the | ift force is solved by the compl e:

forced to move with certain frequencies an:
angle the wake modeorwihl Ib2Rwsetetlh , b avhk c And

explains the switch-engipbdnomménon oh the s
branches. Based on t hex ceinteartgiyo nb anhcatnicoen ,o ft ht
preditdctei-exgelift ati on response with the result
and verified.
2Through the external definition of the

the riser and the flow field craens ebaer cnmo doiff i
parameters anal ysiBhe fefVflevctiss ocfartrad pe dp roaitte
velocity and mass ratio on vortex induced \

Vi



\ B ABSTRACT

modes and trend analysis under teidf f elrheent

change of the top tension and mass ratio w
thus changing the vibration mode of the ri
the vibration mode of the r iasteiro ivi Irle diunccerde

bration mode of the riser. The fl ow

the v
mode, because the change of flow rate | ead
influences the vibration foewgvehogiofy,thbde
the vibration mode of the riser.

3. Il nterference effects between tandem v
contents. The influence of the spacdi.ng betw
The numer isc aslhorwens ulhtast it he di stance bet weer

effect on the vibration mode of the upstre

downstr elanmd erri stehre same conditi baesdwmt hanthe
mode of tHeeupdgtsreldarh rorder, consistent wit
riser. The dominant mode of the downstream
upstream riser. With the increase of riser
downstrdaasmgrriasdeural 'y reduced, and the weigl
increased. Thus as the spacing increases, V
toward the mode of a single vertical riser.

4. Thei wbuded vi brati on irseesrp owmistehs aosfp etchte

500, 750 and 1000 in the uniform flow and
the aspect ratio wild./ i ncrleiarsee dihree cetqiuonl ia
vi bration mode of t he 5r0i0s, e rt.-h evdherne sthrea t a sopne
shown as a standing wave with a 3rd order
the thowsvi bration gradurally turns into mu
the vibration become mordemctcompt exnodéhamnd
vi bration mode. The cross section of fl ow
At some conditions, the shear flow can exc

of the uniform fIl ow.

Vi



\ B ABSTRACT

I n this paper edtilte i ol wédduhed violmé Bt i on
cylinder and a flexible riser is developed
induced vibration under various complex <co
proved effecti aelyysThr mdglvotrih ex i nduced vi
of 1ts internal mechanism i s deepened, whi

i mprovement of the prediction model of wvor:

KEYWORDSI:exi biver-t edecadi weslpreins et i mé domai n
mu ksttimephomd | t i° preordeemat r,i cFi@QABU T &I s
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Tabosedef inition of dimensionless vari
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1z Lift force coefficient C. 2F, /(rUZDL)
z Drag force coefficient Co 2F, /(rUZDL)
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