A FAST RESPONSE THERMAL ENERGY STORE
FOR SOLAR HEAT IN INDUSTRIAL PROCESSES _0%¢

. ®
Construction and testing in H2020 ASTEP Project 09’

Juan P. Solano - Universidad Politécnica de Cartagena

©

~~
\\"// F \ ;H s 8
7

O m  mm I (T1 aoh (T mTh I mTh 7T

T 0 @ O T T O O3

: Three latent thermal energy store units have been built for ‘

Installation in a food industry (Mandrekas, Greece) and a |

siderurgical site (Arcelor Mittal, Romania). The LTES is

connected to a rotary Fresnel collector (SunDial) that provides
heat to the process.

A total latent thermal energy of 30 kWh Is stored in an eutectic
mixture of KNO,+NaNO, .with melting temperature = 221 °C. To
Increase heat transfer in the shell-side of the LTES, a total

number of 305 innovative inserts made of Al-SiO, alloy are
Installed around 61 serpentine-type tubes. This allows faster
solidification and melting processes compared to a smooth tube
store (approx 5 times).

Conditioning, testing and validation of the LTES is
accomplished in a high temperature closed loop
built at UPCT. Thermal oil Therminol 59 © is used as
working fluid. A 10 kW electrical resistor is used as
thermal power source during melting. An air-cooled
heat exchanger is used for heat dissipation during
solidification tests. A double-layered insulation
system (pyrogel + rockwool) is used to minimize heat
losses across the LTES.
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Solidification and melting tests are
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performed with constant power release of melting solidification
the thermal oil across the LTES (constant / 1
AT=Tin_—|—out) 9 | - | g i )
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Liquid fraction curves reveal a long tail for
the lower power tests, caused by the poor
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greater extent by the presence of the
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inserts. However, wall thermoclines prove < -
the existence of peripheral £ ° i
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Discharge time for the 80 % of the energy é | 1r T
stored varies between 2.5 and 7.5 hours, 2f 0.5 m
depending on the power demand. o L e om
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Conclusions: ASTEP projects has provided an scalable solution for thermal energy storage able to integrate in industrial
processes for the production of steam and eventually solar cooling. The PCM selected allows for a constant discharge

temperature of 221 °C, with a wide range of industrial applications. Usability in waste thermal energy storage would be another
promising application of this industrial design.
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