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Eu l e r r i a nme t hod a nd t heLa gr a ng i a nme t hod a r euse da s a s o l ve r o f t hemo t i o n

e qua t i o no ft he
u i d .Theme s hi s�xe dt og r i dpo i nt i nt hes pa cea sf o rEul e r r i a nme t hod ,

t heo t he rha nds i de ,t heme s hmove si nLa g r a ng i a nme t hod a c c o r d i ngt ot hemove me nt o f

g i r dpo i nt . The r e f o r e ,La g r a ng i a nme t hod i sus e di ng e ne r a li nt hemove me nt bo unda r y

pr o b l e m.Eul e r r i a nme t hod have t hea dva nt a g et ot r e a t i nge a s ybe c a us eo ft he�x e dme s h

t og r i dpo i nt .But I ti sd i �c u l tt oe xpr e s st hec ur ve ds ur f a c ebo unda r ya ndbo unda r yo f

s o i l da ndl i q u i d .

The Cubi cI nt e r po l ut i o nPr o pa g a t i o n(CI P)pr o po s e dby T. Ya be i st het e chn i q uet ha t

c a nt r e a t e di nc ompr e s s e d
u i d ,c ompr e s s e d
u i do r t heg a s ,t hel i q u i d ,a nd t hes o l i d

un i t e d l yby us i ngt heEul e r r i a nme t hod a ndc a nc a t ch t hebo unda r yo f t hes o l i da ndt he


u i di na c c ur a c y. So a l o to f r e s e a r che swhi ch have us e dt heCI Pme t hod up t onow

a r edo ne ,a ndt he r e f o r e ,i ti sc o n�r me ds t a b i l i zi nga ndi ti sc o n�r me dt ha ti ti sa g ood

s che me .The 
ow whe ns o l i dmove sa ndt hee �e c twhi ch l i q u i dg i ve ss o i l dc a nbe a na l y z e d

by Eul e r r i a nme t hod us i ngCI P. Mo r e ove r ,i ti se a s yt oe xpa ndi ngmul t i -d i me ns i o n .

Fur ut aa na l y z e dt he
ow o f p i pe wi t hmov i ngwa l lus i ngt heCI P. The CI Pwa sus e d

t oc a l c u l a t et hea dve c t i o no ft heNS e qua t i o n .Howe ve r ,i ti si ns t a b i l ty 
ow, s oLa r g et i me

i sr e q u i r e da tt hec omput i o nt hePo i s s o ne qua t i o no fpr e s s ur e .The r e f o r e ,I ti sd i �c u l tt o

t r e a ta l a r g ec a l c u l a t i o na r e aa ndus ea de t a i l e dg r i d .

I nt h i spa pe r I pr o po s et hepa r a l l e lnume r i c a la l g o r i t hmf o ra na l y s i so f 
u i dby CI P

o npa r a l l e lc omput e rSGI Cr ayT3E us i ngMe s s a g ePa s s i ngI nt e r f a c e ( MPI )whi ch wa s t he

c ommuni c a t i o nl i br a r y. The 
ow i np i pe wi t ht hec o nc ave pa r twa s a na l y z e d .I t i sa

pur po s et ha tt hepa t t e r no f
ow a ndt het i mei npa r a l l e lc omput i o na r ec ompa r e dwi t hi n

s e que nt i a l .Mo r e ove r ,I a na l y z e dtwo pr o b l e mo f i ns t a b i l i ty 
ow t ha ti sba s i ce xpe r i me nt s

o n t hea na l y s i so f t he
ow i nt hee l a s t i c i ty p i pe . The �r s ti sa n a na l y s i so f t he
ow i n
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pipe wi tht hreeconcave par t swher e t he vi br at i ngpoi s eull e
ow was as s umedt o be an

i n
ow condi t i on.Anot heri san anal ys i sof t he
ow i npi pe wi t hvi br at i ngwal l .Ther ear e

i ns t abi l i ty beacaus eof addi t i onchangi ngboundar ay condi t i onand l ar ge-s cal ecomput i ons .

The f ol l owi ng r es ul t swer eachi eved i nt hi sr es er ch.

1. The pr obl emof i ns t abi l i ty 
ow us i ngCIP was anal ys edwi t hpr al l e lcomput er at

s hor tt i me.

2. To us edet ai l edcal ucul at i ongr i dwi t hEul er r i anmet hod t hecur ved l i neof boundar y

and t hel i neof mo vement boundar ywer ecaught accur acyand phys i calphenomenon

of t he 
ow was s how i ngood accur acy.
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