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This talk focuses on the development of a high-fidelity coupled mathematical model for an acous-
tic particle-velocity sensor, the Microflown (de Bree, 2009). The sensor is known to be sensitive
to airflow perturbations and is typically enclosed within a single or multi-layer porous windscreen
to reduce the impact of wind-induced noise when used outdoors. To predict its acoustic response,
a mathematical model is developed using a hierarchical approach (Bucalem and Bathe, 2011).
The acoustic propagation within laminar flow is modeled using an Arbitrary Eulerian- Lagrangian
(ALE) formulation, known as the Galbruns model (Maeder et al., 2020). Distinctly, the model de-
scribes perturbations atop an underlying flow offering a modular approach to flow and acoustic
considerations. However, the porous media, generally modeled as a fluid-equivalent material has
no equivalent model for sound propagation amidst flow. Consequently, a new macroscopic model
is developed considering the motion of the fluid through the rigid solid frame of the porous material
along with the acoustical perturbations, by extending a flow model with Galbruns-like approach,
using again an ALE formulation. The underlying flow within the porous structure is modeled us-
ing the Darcy-Forcheimer model (Wood et al., 2020) and as such, the coupled model is aptly
named the Darcy-Forcheimer-Galbrun model. We demonstrate the implementation of this model
in a scattering problem formulated to measure the acoustic impact of flow and porous windscreen
on the Microflown sensor. To ensure H1-coercivity of the formulation, the problem is regularized
(Bonnet-Ben Dhia et al., 2010) and solved using the finite element method using standard linear
piece-wise elements.
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