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Eul errimet had andt heLagrangi anet hd areusedasa solewofthemotion
equati ofit heflui dThemes hi sfixedt ogri goi hi nt hes pacasf oul er rimert hd,

t heot helhandsi dd hemes hmovesi nLagrangimet hd accorditngd hemovemett of
girgoih. TherefolLagrangimmt hdisused ngeneralht hemovemert boundary
probl ethul errimert hd havet headwant agé ot 1 e at ierags pe c ausceft hefixe dne s h
togripgoin.Butltisdiflicutbexpreddhecureedsurfabeundargygndboundargf
soi ladhdl 1 qui d.

The Cubi dtergl uti Bnopagat i(OChP)propsedy T. ¥ibei st het ehni quiehat
cantreataedcompresdflad dcompressfidi dort hegas t heli quiandthesolid
uni t edbyusi nghekul erriment hd andcancathct heboundargft hesol iadhdt he
flui d naccurac$o al otofreseadreswhih have used heCl Pmet hd up t onow
aredoneandt herefoirta sconfir meslt abili aindg ti sconfirmetlhat ti sa good
sheme. Theflow whens ol inmbvesandt heeffectwhi hli qugdessoi lchnbe anal yzed
by Eul erriment hd usi n@l P Morewrj ti seastoexpandi mgil ti-di mension.

Furut anal yzédeflow of pi pwi t lmovi ngval lisi ngheCI P The CI Pwasused
tocal cul aheadecti @ft heNSequati ofloweweri tisi nstalyiflow, sdiar géi me
isrequireit hecomputi dhePoi ss@emuatiofipressurltheref ol ¢i,sdi fiic ultto
treaal ar geal cul ataremnduseadetailgrd d.

Inthi paprl propset heparal nalmeri cal gori tthemanal ysafflui oy CI P
onpar al kelmput e¥GICr  T3Eusi nNkssagPassidgterface( MPhih wast he
communi catiloinbr arPhe flow 1 npi p wi t it heconcwe partwasanal yzedti sa
purpse hat hepatteofflow andt het i ma npar al kelmputi areomparewi t hn
sequdn alMbrewer ] anal yzéwlo probl eadfi nstaby Howt hati shasiexpri mds
ont heanal ysafst heflow i nt heel ast yqiitp. The firsi sananal ysafst heflow 1 n

Copyright (© 1999 by Hirguki Araki



pipe withthreeconcave partswhere t he vi brati ngoi seull fow was assumedt o be an

i nflav condi ti onAnot heri san anal ysieftheflow i npi g wi thvi bratingall Thereare

instabiyiteacausefaddi ti onhangi ngboundara condi tioand!l ar ge-scatenputi ons.
The fol mngresul twereachi eedinthisreserr

1. The probl emof i nstabi¥ifltow usi ngCIP was anal ysedw thpralledonputer at
shorttime.

2. Tousedetail ecl ucul atigni dm thEul erri amet hod t hecurwedlinefboundary

and t hel i nof no venent boundarywerecaugh accuracynd physi caphenonenon
of t he flow was show i ngood accuracy



