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Transport phenomena in porous media
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Porous media systems are widely encountered in environmental
applications, where the interaction between gas flow and heat
transfer leads to complex thermo-fluid behavior. In landfill-like
environments, gas transport, oxygen diffusion, and internal heat
generation can produce localized temperature gradients and
preferential flow paths (Liu et al., 2026) . These conditions are
particularly relevant, where gas accumulation and heat
generation within porous waste can lead to smoldering
processes and increase the risk of underground fires.

To investigate these phenomena, a lab-scale porous media
system will be developed with controlled gas injection and
heating. Temperature evolution and gas transport within the
structure will be analyzed experimentally. In parallel, a numerical
model will be implemented to study the coupled heat and mass
transfer processes. Computational Fluid Dynamics (CFD) will
provide detailed spatial and temporal information and supporting
analysis under conditions that are difficult to access
experimentally (Shen et al., 2020).

The study will focus on comparing experimental data with
numerical predictions to identify key parameters governing
thermal and transport behavior in porous systems.

Interested students should bring strong motivation for
independent research and experimental work. Basic knowledge
of Computational Fluid Dynamics (CFD) is advantageous but not
mandatory.

Dr.-Ing. Alfredo Nunez
Office: B.2.07
email: alfredo.nunez@fau.de

Lehrstuhl fiir Technische Thermodynamik, Am Weichselgarten 8, D-91058 Erlangen, Germany
Telefon: +49-9131-85-29900, e-mail: Itt@fau.de, internet: www.ltt.tf.fau.de



