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Seasonal Thermo-chemical Heat Storage (sSTCHS) is a promising route to increase the solar fraction
of space heating by decoupling energy collection and demand over long time scales. In terms of plant
layout, the open-cycle TCHS configuration can use ambient water vapor from domestic activities and
avoids deep-vacuum evaporators/condensers, enabling simpler and potentially cheaper architectures
for residential applications. A separated-reactor configuration instead decouples the reactor from
long-term storage tanks, allowing a compact unit near the user and remote sorbent storage, improving
integration and system flexibility. This work presents the design and preliminary sizing of a
demonstration plant for analyzing the summer solar desorption phase in an open-cycle sTCHS. The
study reviews available solar thermal collector technologies and compares their performance against
typical desorption temperature requirements (120-220 °C). Annual solar yield analyses for Milan
identify Compound Parabolic Collectors (CPC) as the most suitable option for this application. A
batch-operated, separate-reactor configuration employing an auger-type desorption reactor is
proposed to enhance responsiveness to variable solar input. A simplified numerical model is used to
optimize reactor geometry and evaluate system performance through a regeneration performance
index. Results indicate an optimal L/D ratio of 6 and a limited sorbent mass of 1 kg for maximizing
solar energy utilization. The findings support the design of the demonstration plant that will be built
and tested in the next phase of the project.
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