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Redox flow batteries are being developed to contribute to the large-scale energy storage required for the full

implementation of renewable energy sources. A grid incorporating energy storage is capable of managing the
load-levelling needs set by wind and solar power. Among the proposed chemistries, cerium-based systems are
interesting due to their relatively high cell voltage. Our work presents validated CFD simulations of two relevant

materials for the positive electrode of this device: a 2D planar electrode (and a polymer mesh spacer) and a 3D

expanded metal mesh. Turbulent Reynolds-averaged Navier-Stokes and free flow plus porous media models
were applied to compute local fluid velocities within a rectangular channel flow cell for laboratory studies.

Calculated pressure drop was compared to experimental data. Pressure drop was described by the RANS
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approach, whereas the validity of Brinkman equations was dependent on the permeability of the porous media.

Author: Dr. Luis F. Arenas is Visiting Academic at the University of Southampton
(UK) and consultant on electrochemical technology. He is recipient of the Schwiébisch
Gmiind Prize 2019 (Germany) and member of RSC (UK), SCI (UK), ECS (USA) and
SNI (MX). He holds a BSc degree in Chemistry (2010) and a MSc degree in Chemical
Technology (2013) from UAdeC (MX). His PhD at University of Southampton (2017)
focused on the engineering aspects of redox flow batteries. He was Research Fellow
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in the same institution, investigating PEM fuel cells (2018-2019) and later developed
acid-base flow batteries as a R&D contractor at INEEL, MX (2019-2020).
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Author: Dr. Fernando F. Rivera, is a Researcher for the National Council of Science and
Technology (CONACYT) at the Center of Research and Technological Development
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in Electrochemistry (CIDETEQ), Mexico. He holds a BSc in chemical engineering 0.16
and a PhD in chemical and electrochemical sciences. He is currently working on

electrochemical reactor design for water waste treatment and energy storage applications
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from the perspective of electrochemical engineering. His main research interest is the g : 0.12
Validated CFD
modelling of transport phenomena in electrochemical flow systems by solving their o for Ce-based
governing partial differential equations using analytical and numerical methods. :_) R
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