Services

Testing and experimental techniques

e Thermographic studies to evaluate thermal gradients
and temperature distribution.

e Climatic testing of materials, cells and stacks by cycles of
temperature and humidity.

e Fluid dynamic characterization for different
electrochemical devices by PIV/PLIF system and cells
with transparent windows.

e Gas leakage monitoring in enclosed rooms using a
wireless sensor network evenly distributed.

Centro Nacional del

Hidrogeno

Modeling and numerical methods

Mr. Ernesto Amores Vera
Simulation Laboratory Manager

e CFD numerical simulations (2D/3D) for modeling E-mail: ernesto.amores@cnh2.es

electrochemical, thermal and fluid dynamic phenomena
involved in electrolyzers and fuel cells.
e Mathematical models to describe the evaluation and

behaviour of a gas leak in closed spaces. Prolongacién Fernando e'l Santo, s/n
e Development of mathematical models to evaluate and 13500 PUERTOLLANO (Ciudad Real)
design different types of systems and applications based SPAIN
on renewable energies. Tel.: +34 926 420 682
e Training for handling CFD software. Fax: +34 926 670 507

E-mail: info@cnh2.es
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Simulation Laboratory

The Simulation Laboratory is specialized in thermo-fluid
dynamic analysis for the different technologies related to
hydrogen.

Laboratory areas

e Modeling area, to perform simulations related to the
thermal and fluid management of electrolyzers, fuel
cells and auxiliary equipment, using CFD (Computational
Fluid Dynamics) specialized software. It is also studied
hydrogen leaks in open and confined spaces in order to
design extraction and detection systems.

- e Experimental area, to study the matter and energy
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transport phenomena and their influence on parameters
 such as process efficiency or energy consumption.

The combination of these areas allows to validate the
res'q]ts obtained in the different models developed by using
several experimental techniques.

Laboratory Equipment

Electrochemical transparent cells with diverse
geometries and configurations for electrolysis and
fuel cells

e They allow incorpérate direct flow vis
techniques to study the behavi
mixtures which occur insi

Direct flow visualization techniques (PIV/PLIF system)

e PIV system (Particle Image Velocimetry) consisting of
Nd:YAG laser and CMOS camera (1000 fps).
e PLIF system (Planar Laser-induced fluo
the measuring of scalar properti
using fluorescent tracer.

High definition
infrared (IR) cameras

e Dynamique study of the
thermal gradients that
occur in electrolyzers
fuel cells during
operation.

e 50 fpsand fr
640x480 pi

www.cnhh2.es

Climatic chamber for materials, cells and small stacks

e 300 litres capacity
e Climate tests with temperature (fro
and humidity control (fro

Sensor network for H,/He detection

e 25 wireless sensors to create a monitoring net
order to analyze gas leaks by the co
He.

CFD specialized software

e High computing equipment

e CFD licenses for modeling of the phenom
in electrolyzers and fuel cells and f
leaks.
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