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The objective of course

Objective of course is introducing of students with basic CFD principles, mixed, penalty and
explicit formulation of fluid flow field, finite element methods, finite difference method, Taylor-
Galerkin method for unsteady fluid flow, UPWIND technique, TAYLOR-GALERKIN method and
coupled problem solving fluid-structure interaction.

The outcome of course

After this course and final exam from CFD, students will be able to understand the contents of
courses which rely on the basic field calculation and to participate into the scientific studies which
rely on this scientific area. Student will get the knowledge from this course in basic numerical
methods for fluid flow field, solving coupled problem fluid-structure interaction as well as using
parallel computing for large scale calculation in fluid flow problems.

Syllabus

Theoretical study

Introduction and basic principles in CFD. Mixed formulation (velocity-pressure). Penalty
formulation and explicit formulation. Numerical solving of fluid mechanics by finite difference
method. Taylor-Galerkin method for wunsteady fluid flow. UPWIND techniques in
multidimensional space. TAYLOR-GALERKIN method. Strong coupling of fluid-structure
problems. Loose coupling of fluid-structure interaction problems. ALE formulation. Explicit-
implicit algorithms. Turbulent models in CFD. Numerical solving of boundary layer problems.
Compressible flow problems. Parallel processing in CFD.

Practical classes Practices, Research study.
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