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ABSTRACT

An Isogeometric Skeleton-Penalty method with equal-order approximations is proposed for in-
compressible flow problems. The study consists of two parts: the first part is for a fitted
isogeometric setting [1], and the second part is for a trimmed isogeometric setting [2, 3].

In the first part, we introduce the key idea of the method: stabilizing the jumps of high-
order derivatives of pressure and velocity fields over the skeleton of the mesh. For B-splines
basis functions of degree k with Ck−1 regularity, only the k th-order derivative is controlled.
The second part is an extension of the first part into the unfitted setting. It is known that
when applied to trimmed geometries, common approaches such as (isogeometric) Babuska-Brezzi
stable velocity-pressure pairs and Galerkin-least square type stabilization techniques exhibit
local oscillations in the vicinity of the cut boundaries [4]. We show that by using the proposed
technique developed from the fitted setting, oscillation-free solutions are recovered. Optimal
convergence rates are obtained.

Numerical experiments are performed for Stokes and Navier-Stokes equations, with both manu-
factured solutions and benchmark problems. An application to fluid flow in porous media with
CT scan-based data in 3D is also illustrated.
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