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Abstrakt: V predlozené praci studujeme problém tvarové optimalizace pro tlohy vnitiniho
proudéni ve 3D. Uvazovano je laminarni, nestlacitelné, stacionarni proudéni popsané Navier-
Stokesovymi rovnicemi. Jsou popsany stabilizace Navier-Stokesovych rovnic pottebné pro
feseni uloh s nizkou viskozitou. Ptedlozeny jsou teoretické poznatky tykajici se problému
tvarové optimalizace vcéetné dukazu existence feseni. Je popsana adjungovana metoda
pro TeSeni optimalizac¢ni ulohy. Odvozena je analyticka analyza citlivosti. Predstavujeme
postupy vyuzité pri vypoctech a numericky software pro feseni optimalizacnich tloh. Jsou
prezentovany vysledky pro stabilizované i nestabilizované reseni Navier-Stokesovych rovnic.
Predstavime vysledky zahrnujici linedrni omezeni geometrie oblasti.
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Abstract: In the present work we study the shape optimization problem for internal flows
in 3D. We consider the laminar, incompressible, stationary flow described by the Navier-
Stokes equations. Stabilization techniques which are necessary for solving low viscosity
flows are described. Theoretical results concerning the optimization problem including the
proof of the existence of solution are presented. We use the adjoint method for solving the
optimization problem. The analytical sensitivity analysis is derived. Numerical software
used for computations is presented. We introduce results for both the stabilized and unsta-
bilized solution of the Navier-Stokes equations. We present results of problems including
the linear geometry constraints.
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