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ABSTRACT
The Navier-Stokes equations are the basis for computational modeling of the flow of an incompressible
Newtonian fluid. The fluid flow behaviour is very complex and depends on viscosity ν, geometry and
fluid velocity. Despite the development of the numerical methods for direct numerical simulation and
especially simulation of the large eddies, Reynolds–Averaged Navier–Stokes (RANS) approach based
on the averaging of the Navier–Stokes equations is the most common method to describe turbulent flow
so far. The reason is the lower memory requirements since the whole range of the scales is modeled and
only the effect of the turbulence on the mean flow behaviour is considered. The fundamental problem of
the solution of the RANS equations is to close the problem by a model of turbulence.
In this contribution, we focus on incompressible fluid flow simulated by RANS equations closed with
two-equation k-omega turbulence model. Isogeometric Analysis (IgA) based on Galerkin method is
applied for approximation of the initial-boundary value problem such that the behaviour of the numerical solution on the computational domain composed of several B-spline/NURBS objects (patches) is
considered.
Similarly to other approaches, numerical solution based on IgA to convection dominated problems or
problems including steep gradients in the domain suffer from spurious oscillations. Therefore, we investigate the stabilization techniques which increase the stability, however, without degrading accuracy. We
compare different linear and nonlinear stabilization techniques (SUPG method, crosswind stabilization,
isotropic stabilization, etc.).
REFERENCES
[1] Burman, E. and Ern, A.: Nonlinear diffusion and discrete maximum principle for stabilized
Galerkin approximations of the convectiondiffusion-reaction equation. Computer Methods in Applied Mechanics and Engineering, (2002) 191 (35): 3833-3855.
[2] Hughes, T.J.R., Cottrell, J.A. and Bazilevs, Y.: Isogeometric analysis: CAD, finite elements,
NURBS, exact geometry and mesh refinement. Computer Methods in Applied Mechanics and Engineering, (2005) 194 (3941): 4135-4195.
[3] Takizawa, K., Tezduyar, T.E. and Otoguro, Y.: Stabilization and discontinuity-capturing parameters for spacetime flow computations with finite element and isogeometric discretizations. Computational Mechanics, (2018) 62 (5): 1169-1186.

