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Uncertainty Quantification for Compressible Flows and Ae-
roacoustics

Abstract: Including and accounting for uncertain (model) parameters in nu-
merical simulations becomes more and more popular. In this talk we present
three different Uncertainty Quantification (UQ) methods to include uncer-
tain parameters in numerical simulations of compressible flows. On the one
hand we consider non-intrusive methods, especially the Non-Intrusive Spec-
tral Projection and the Stochastic Collocation method. On the other hand
we consider intrusive methods, where we focus on the Stochastic Galerkin
method. A significant aspect when considering uncertainty as an additional
parameter is to quantify the errors that arise from numerical discretization.
We therefore present a novel a posteriori framework which allows us to derive
computable error estimators quantifying space, time and stochastic errors ari-
sing from numerical discretization. Our theoretical findings are confirmed by
corresponding numerical experiments.
Additionally, as an application of the UQ methods we consider the simulation
of open cavity flows, where we quantify the influence of uncertain model
parameters on the development of tonal noise.
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