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Thermal energy storage prototype. Credit: UPV/EHU

Thermal energy storage is a common strategy in energy production
systems in which the period of production does not coincide with that of
consumption. This happens with the production of hot water by means of
solar thermal panels, for example; here, hot water is produced during
sunlight hours when demand is lower. It is also the case in residential
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cogeneration, where heat and electrical power are simultaneously
generated but not so demand. In both cases, storing the heat allows
production to be decoupled from demand, thus making the integration of
these technologies into buildings more flexible. Here, it is normal for
periods of energy production not to coincide with those when it is
consumed.

Water tanks have been traditionally used to store heat. "They work well,"
explained Álvaro Campos, a researcher on the project, "and water is very
cheap, but large volumes are needed to achieve significant heat storage,
which restricts their integration into homes, where the availability of
space is very limited."

The UPV/EHU research group ENEDI has developed a prototype with
50% less volume and more flexible in terms of design; it has a prismatic
shape, is easy to integrate into buildings and offers optimum use of
space. What is more, its modular nature allows the design to be easily
changed.

The system is based on the use of latent heat from the solid-liquid phase
change of materials known as PCMs (Phase Change Materials). "When
we heat these materials they have the capacity, once they reach their
phase change temperature, to start changing their state; and by keeping
the temperature practically constant, they allow a very high quantity of
energy to be stored; that way, we can achieve much greater energy
density with smaller heat losses into the atmosphere," explained Campos.

The device uses a commercial paraffin that melts at around 60 ºC. "It is
very stable and has a long service life," pointed out Campos. The
paraffin is encapsulated inside aluminium plates which are arranged in
such a way that channels are formed between them. The thermal loading
and unloading process is carried out by making water circulate through
these channels, so the hot water yields heat to the plates during the
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loading process and melts the encapsulated material; conversely, cold
water is made to circulate through the channels so that the stored heat is
recovered and the paraffin solidifies. Campos' proposal solves one of the
problems of PCMs which, owing to their low thermal conductivity, tend
to take a very long time to yield the heat they have accumulated. "Our
design is based on very thin metal plates which allow the heat to be
extracted at a speed similar to that of water tanks," he concluded.

According to Campos, one of the most attractive aspects of the system
lies in its compact, modular nature. Water tanks need to be cylindrical
and slim (tall and thin) if they are to function optimally. "We can
achieve much more compact, prismatic shapes that can be fitted into any
corner, even inside a false ceiling," he remarked. "All this makes our
proposal more than just an alternative to the water tank, because it offers
the possibility of fitting a device for storing thermal energy in places and
in applications where, owing to a lack of space, the fitting of a water
tank may not be feasible," added Campos.

Right now, work is being done to build a full-scale prototype that will be
integrated into an experimental facility of the Quality Control in
Building Lab (LCCE) of the Government of the Basque Autonomous
Community, "to study how the equipment responds under actual
operating conditions".

Campos is optimistic about the competitiveness of the device. "We have
something that could offer sufficient technical advantages as it is an
attractive proposal irrespective of the final price." The group is already
working on other potential PCMs that allow greater storage capacity and
are cheaper; they include fatty acids and other organic materials.

  More information: A. Campos-Celador, G. Diarce, J. Terés-Zubiaga,
T. Bandos, A. García-Romero, L.M. López, J.M. Sala, Design of a
Finned Plate Latent Heat Thermal Energy Storage System for Domestic
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