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Abstract

Cuvinte cheie: model multifizic, calcul de inalta performantd, camp electromagnetic,
elasticitate liniara, analizd functionald, formulari slabe, element finit, procesare
paraleld

Ultimele doua decenii ne-au facut martorii unei cresteri exponentiale a cererii de putere
de calcul, atat din partea comunitatii stiintifice, cat si din partea aplicatiilor comerciale.

Modelarea echipamentelor moderne necesita simularea cuplajului dintre mai multe
fenomene fizice care interactioneazd pe parcursul functionarii respectivului dispozitiv:
electromagnetice, mecanice, termice, de curgere a fluidelor. Faptul a dus la dezvoltarea
completa a unei ramuri stiintifice de sine statatoare si anume modelarea multifizicd.

Teza de fata descrie o metoda de abordare a simularilor multifizice prin prisma
interactiunii dintre trei domenii stiintifice fundamentale, si anume: fizica, matematica si
calculul numeric. Metoda propusa parcurge prin prisma interdisciplinaritatic urmatoarele
universuri: marimi si legi fizice, analiza functionald, modelare numerica, High Performance
Computing (HPC). Este evidentiata importanta formelor diferentiale, ce formeaza
secventa de Rham: ele reprezinta legatura esentiala Intre aspectele fizice, matematice
si numerice ale problemelor multifizice.

Aceastd abordare este cunoscutd sub numele de CSE - Computational Science and
Engineering.
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The last two decades witnessed an exponential increase of the demand for computing
power requested by both scientific community and commercial.

The process of modeling modern pieces of equipment imply simulating various physical
phenomena as electromagnetic, mechanic, thermal and/or fluid flow, including the
coupling between them. It’s one of the main reasons that led to the development of
a new science namely the multiphysic modeling.

This thesis describes a method to tackle multiphysic simulations by putting into
interaction three essential scientific domains, namely: physics, mathematics and numerical
computation. Actually, the method actually emphasizes the interdisciplinarity between
the three mentioned sciences, while describing four universes: physical quantities and
laws, functional analysis, numerical processing, and High Performance Computing. The
work points out as one of its main conclusions that the differential forms that generate
a De Rham sequence, represent the main link between the physical, mathematical and
numerical aspects of the multiphysic problems.

The above tecnique is now known as Computational Science and Engineering (CSE).



