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Efficiemumericalmethods forthermodynamical lgonsistemiodel
of two—phaseflowinporousmedia

-8 SO RPN

In thistalkwe willintroducea thermodynamicallyconsistenmathematical
model forincompressibland immiscibletwo—phaseflow inporousmedia withrock
compressibilitin energystableumericalmethod willbe introducedyhich can
preservemul tiplephysicalpropertiesincludingthe energy dissipatiohaw, full
conservatiodaw forboth fluidsand pore volumes, and bounds of porosityand
saturationdumerical resultsre given to verifythe featuresof the proposed
methods.
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The highorderpositivity—presercongervativeemappingmethods and theirs
applicatidamtheALE simulatioofcompressibléluidlow

mAB (b 2 A2 5 8 55 TP

The arbitrartagrangiamfulerian (ALE) method has a wide range of
applicationsinumericalsimulationf multi—-materidluidflow.The indirecALE
method consistef threestepslagrangianstep,rezonestepand remappingstep.In
thistalk,we proposetwo classeof high orderpositivity—preservdorgsservative
remapping methods on 2D and 3D meshes in the finit®olume and discontinuous
Galerkin(DG) frameworksrespectivel@ombined with the finitwolume and DG
Lagrangianschemes and therezoningstrategiesg presenttwo typesof highorder
positivity—preserwimmgervativRLE methods individualljor the finiteolume
framework, we adoptthemulti-resolutidiNO reconstructiwhich can achieve
optimalaccuracyinthesmooth regionsand keep non—oscillatorgardiscontinuities.
Alsowe incorporaten efficiedbcallimitingopreservepositivitforthepositive
physicalvariablesnvolvedin theALE framework withoutsacrificingeoriginal
high-orderaccuracy and conservationFor the DG framework, we develop a
high—-ordepositivity—preserwyalgnomialprojectionemapping method based on
theL2 projectiofiortheDG scheme. A seriesf numericaltestsreprovidedto
verifypropertieof our remapping algorithms,such as high—orderaccuracy,
conservationgssentiahon-oscillatiopgsitivity—preservand efficiencylhe
performanceof theALE methods usingtheabove discussedemappingalgorithmsgs
alsotestedortheFulersystem
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Augmented SubspaceMethod and Itd\pplications
Wi g (PEMFREEFEE REHFHRIR)

This talkwillintroducesome new resultand applicatiomsf the augmented
subspacemethods. First] willintroducsome new secondorderconvergenceresults
for the augmented subspace.Also, the combinationof the augmented subspace
method with othertechniquewillalsobe remarked. Then, the applicationish the
nonconforming finitelement methods for the eigenvalueproblems willalsobe
presented.

Anunfitteflinitel ementmethod withdirecéxtensiostabilization
fortime—harmoniMaxwell problemson smooth domains

#NE (WK 3R)

We propose an unfittedinitelement method for numericallysolvingthe
time—harmonidaxwell equationsn a smooth domain. The model probleminvolves
alagrangiamultiplidmrelaxthedivergenceonstraimtf thevectomnknown. The
embedded boundaryof thedomain isallowedto cut throughthebackgroundmesh
arbitrarilhe unfittedcheme isbased on a mixed interiowenaltyformulation,
where Nitschepenal tymethod isappliedoenforcetheboundaryconditionna weak
sense, and a penaltystabilizatibvachniqueis adopted based on a localdirect
extensiomperatorto ensurethe stabilitfior cut elements.We prove the inf—sup
stabilitand obtainoptimalconvergenceratesunder the energynorm and the 2
norm for both the vectorunknown and the Lagrangianmultiplier. Numerical
examplesinbothtwo and threedimensionsarepresentedoillustratteaccuracyof

themethod.

Fourth—-orderonservatiweon—splittisemi-LagrangiaHermite
WENO  schemes forkinetiand fluidimulations
Kpgde (ARMRARF., ARFRRF-HFEAZERFHESERFR)

We present fourth-orderonservativenon—splittingemi-Lagrangian (SL)
Hermiteessentialhpn—oscillatofWENO) schemes forlineatranspordquations
with applicationfrnonlineamproblems includingheVlasov—Poissorsystem, the
guiding centerVlasov model, and the incompressibld&uler equationsin the
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vorticity—strdamctioformulatiorlhe proposedSL HWENO  schemes combine a
weak formulationf thecharacteristiderkimethod withtwo newly constructed
HWENO reconstructiarethods. Fourth-ordemnccuracyis accomplishedin both
spaceand timeundera non—-splittisettinglass conservatiomaturallyoldsdue to
theweak formulatiomwf the characteristGalerkinmethod and the designof the
HWENO reconstructionke apply a positive—preservilgniterto maintainthe
positivioy numericalsolutionghen needed.AlthoughtheproposedSL framework
allowsus to take largetime stepsfor improvingcomputationakfficiencytalso
bringschallengedo thespatiateconstructigrechniquewe constructwo kindsof
novel HWENO reconstruction® fitthe need for the proposed SL framework.
Abundant benchmark testareperformedtoverifytheeffectivenes$ theproposed
SL HWENO  schemes.

NumericalMethods forNonlinearerosolDynamic Equations
B (LRI KF)

It is importantto study the behaviorof aerosoldynamics in atmospheric
environment.In thistalkwe considemumericalmethods forthenonlineamerosol
dynamic equationson time and particlsize.The finite@olume elementmethods
based on the linearinterpolaticand Hermite interpolaticare provided to
approximatethe aerosoldynamic equationwhere the condensatiomnd removal
processesreconsideredfumerical examplesareprovidedtoshow theefficienayf
thesenumericalnethods.

High—-ordewnergy—preservinglaxatiachemes forhighly
oscillatottgmiltoniarsystems

FH7 (FPAHHEKT)

A familyof novel energy—preservimghemes are presentedfor numerically
solvinghighlyoscillatotiamiltoniansystems.These schemes are constructely
usingtherelaxationdeain the extrapolatekunge - Kutta (ERK) methods. After
obtainingherelaxatigmrameterjtisshown thatthemethods canbe arbitrariligh
orderaccuratelinearlimplicidnd keep theoriginadiscretenergyconservedywhile
thepreviousenergy—preservimghemes forhighlyoscillatotmmiltoniansystems
are usually fully implicit.Numerical comparisons with various typical
energy—preservingchemes are presented.The numerical resultshow that the
proposedschemes arehighlycompetitivand effective.
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A SVV Triangl8pectraElementMethod forLargeEddy
SimulationsefTurbulentlows

wEE (EITRS)

Inthisalkl willtalkabouta spectratanishingiscosit{SVV) method forthe
triangulapectradl ementcomputatiormfhighReynoldsnumber incompressibl®low.The
stabilizddrmulatiowan be implementedinstandardriangularlementsolversWe willshow
thattheSVV-stabilizationntonlypreservesheexponential lgopnvergencebutalsoimprovesthe
accuratevhen appliedto theunsteadyNavier—-StokesquationEspeciallythismethod would
increast¢hestabilityemendouslyinsimulationf thehighReynoldsflowsand turbulencélows.

Energy stablmethods forphase—fielkdirfactamodel
and simulationfdropletmpact

Kk (B FHEKRF)

We develop energy stableand bound preservingschemes for phase—field
surfactamodel withmoving contactlinesThe desiregropertiasf theschemesare
rigorouslproved.We numericallyalidattheaccuraciesf theschemes and apply
them insimulatindropletimpactproblems.Qualitatiagreementsvithexperiments
areobtainedMoreover, surfactantseobservedtohave effectsn enhancingdroplet

deformatiomnd reducinglissipations.
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