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ABSTRACT

Face-based discretisations -e.g. hybridisable discontinuous Gakerkin (HDG) and hybrid high order
(HHO) methods- have gained increasing attention in recent years due to their appealing stability
and robustness properties, as well as their reduced computational cost with respect to traditional
discontinuous Galerkin (DG) approaches. This talk presents some recent advances in the develop-
ment of robust solution strategies based on the HDG paradigm [1] for the simulation of incompress-
ible [2] and compressible [3] flow problems. First, HLL-type Riemann solvers are introduced in a
high-order HDG framework for the accurate treatment of convective fluxes in compressible flows.
These methods show superior stability and robustness properties with respect to traditional Lax-
Friedrichs and Roe numerical fluxes in the approximation of shock waves, especially in supersonic
cases, as well as their interaction with boundary layers in viscous flow simulations [3]. Then, the
lowest order version of the HDG method, the so-called face-centred finite volume (FCFV) scheme,
is presented. FCFV provides a first-order accurate approximation of the stress tensor on general
unstructured meshes, independently of cell stretching and distortion, without requiring any flux
reconstruction step. The method is robust in presence of sharp discontinuities without the need for
shock-capturing or limiting techniques and it is stable in the incompressible limit [4]. Finally, the
superconvergence property of HDG in diffusion-dominated flows is exploited to devise an automatic
mesh adaptation strategy for FCFV in the case of highly viscous incompressible flows [5].
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