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Background

In bioreactors for cultivated meat production, biomass continuously accumulates and is
periodically harvested and processed. Operating parameters—such as nutrient distribution,
metabolite concentration, and growth conditions—are strongly affected by local scaffold filling,
which changes over time as cells proliferate. This dynamic evolution impacts nutrient transport
and waste removal. Various bioreactor designs exist (e.g., air-lift, hollow-fiber, packed-bed),
but according to recommendations by the Good Food Institute (GFI) and the Cultivated Meat
Modeling Consortium (CMMC), packed-bed systems are the most promising in terms of tissue
structuring and scalability. In this project, we aim to develop a numerical model of such a
reactor using the open-source software biomassGasificationFoam, which is being extended to
simulate reactive flows in porous media. The model will support optimization of both the
bioreactor design and its operating conditions under the evolving structure of the porous
scaffold.

Goal

The aim of the project is to develop a numerical tool by extending the existing
porousGasificationFoam software and to use it for optimizing the design and operating
conditions of a bioreactor under dynamically evolving porous environments.

Requirements for applicants

The minimum requirements for canditades are:

i) Very good knowledge of OpenFOAM, with documented experience in developing or applying
custom solvers or simulations.

i) Master's degree (MSc) in Physics, Chemistry, or Chemical Engineering, or a related field
relevant to fluid dynamics and porous media.

iii) Strong understanding of hydrodynamics and numerical methods, particularly in the context
of computational fluid dynamics (CFD) and reactive transport.



