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S nazvem

Galerkinova metoda pro reSeni dynamické elasticity,
stlaitelného proudéni a interakce tekutin a struktur

Prednaska je vénovana numerickému feseni problémi dynamické elasticity a stlacitelného proudéni.
Uvazujeme linedrni pruznost a nelinearni St. Venantv-Kirchhoffiv model. Prostorova diskretizace je
realizovana pomoci nespojité Galerkinovy metody. Pro casovou diskretizaci bylo navrzeno a
testovano nékolik technik. Jako nejpresnéjsi se ukazuje ¢asoprostorova nespojita Galerkinova metoda.
Tato metoda byla rovnéz aplikovdna na feseni problému stlacitelného proudéni v Casove zavislych
oblastech formulovaného pomoci tzv. ALE (arbitrary Lagrangian-Eulerian) metody. Bude ukazano, ze
tato metoda umoziuje feSeni stlaCitelného proudéni s velkym rozsahem Machova Cisla. Vyvinuté
metody byly aplikované na numerickou simulaci vibraci elastickych struktur indukovanych
stlaCitelnym proudénim. Pouzitelnost téchto metod bude demonstrovana ukdzkami numerickych
experimentd.

Vysledky byly ziskany ve spolupraci s nasledujicimi spolupracovniky: M. Balazsova, J. Cesenek, M.
Hadrava, A. Kosik a J. Horacek.

Discontinuous Galerkin method for the solution of elasto-dynamic,
compressible flow and fluid-structure interaction problems

This lecture will be concerned with the numerical solution of dynamic elasticity and compressible
flow. We consider the linear case as well as the nonlinear St. Venant-Kirchhoff model. The space
Discretizat on is carried out by the discontinuous Galerkin method (DGM). For the time discretization
several techniques are proposed and tested. As the best method the DG discretization both in space
and time appears. The discontinuous Galerkin method is also used for the numerical solution of
compressible flow in time-dependent domains, formulated with the aid of the arbitrary Lagrangian-
Eulerian (ALE) method. It will be shown that this method allows the solution of compressible flow
with a large range of the Mach number. Then the developed methods are combined and used for the
numerical simulation of vibrations of elastic bodies induced by compressible flow. The applicability
of the developed techniques will be demonstrated by several numerical experiments.

The results were obtained in cooperation with M. Balazsova, J. Cesenek, M. Hadrava, A. Kosik

and J. Horacek.
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