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Abstrakt: V předložené práci studujeme problém tvarové optimalizace pro úlohy vnitřńıho
prouděńı ve 3D. Uvažováno je laminárńı, nestlačitelné, stacionárńı prouděńı popsané Navier-
Stokesovými rovnicemi. Jsou popsány stabilizace Navier-Stokesových rovnic potřebné pro
řešeńı úloh s ńızkou viskozitou. Předloženy jsou teoretické poznatky týkaj́ıćı se problému
tvarové optimalizace včetně d̊ukazu existence řešeńı. Je popsána adjungovaná metoda
pro řešeńı optimalizačńı úlohy. Odvozena je analytická analýza citlivosti. Představujeme
postupy využité při výpočtech a numerický software pro řešeńı optimalizačńıch úloh. Jsou
prezentovány výsledky pro stabilizované i nestabilizované řešeńı Navier-Stokesových rovnic.
Představ́ıme výsledky zahrnuj́ıćı lineárńı omezeńı 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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