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ABSTRACT

We describeour experiencein applicationof the approachof constructionof optimal curvilinear
grids[1] to generationof three-dimensionalstructuredgridsfor multimaterialhydrodynamicsimulation
andfor solvingotherphysicalandengineeringproblems.

In thethree-dimensionalcasethemain ideaof theapproachhasbeenalreadypresentedin [1] and[2].
Its mainfeaturesareaspecialwayof formalizationof thecriterionof grid’s closenessto uniformones,
providing togetherwith theorthogonalitycriterionthesmoothnessof grids,realizationof differenttypes
of boundaryconditionsfor constructinggrids andpossibility to develop the effective computational
processof grid generationon thebasisof its discreteandvariationalinterpretations.

Within theapproach[1] wesuggestthealgorithmsfor generationof three-dimensionalstructuredgrids
for avolumeof revolution.Wesuggestthealgorithmswhichcannotbereducedto therotationof a two-
dimensionalgrid aroundtheaxis.Algorithmsof rotationproduceO-typegrids containingdegenerate
cellson theaxisof rotation,moreover thesedegeneratecellscanbecometoo small for smallangleof
rotation.Thisgrid quality is notdesirablein ourcase.Thereforeanotheralgorithmsaredeveloped.

Very oftenin multimaterialhydrodynamicsimulation,theLagrangianmethodgivesfor somemoment
of time distortedgridswhich very sooncanbecomedegenerate.For continuationof computationsit is
necessaryto improve a grid. For this purpose,we apply theapproach[1] to reconstructthegrid. The
correspondingalgorithmis described.

Wedevelopthealgorithmsfor pipevolumeswith crosssectionsof astar-shapedtype.Thesealgorithms
generatevolumegridsalsowithout singularityinherentin O-typegrids.

To estimatea grid quality we useconditions[3], criteria [4] andcriteria of optimality [1] with some
anotherquantitative measures.Examplesof computedgridsarepresented.
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