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Introduction

Thermochemical Energy ECHO Prototype
The ECHO project designed a prototype that uses air humidity to trigger heat release. To

improve the thermal performance of the TCM, a closed-loop system was implemented. The

storage system functions as a dryer during the charging phase and as a humidifier during the

discharge phase. The heat used in the drying configuration can be supplied by a heat pump

prototype capable of operating at low temperatures. The heat pump converts electrical energy

into thermal energy.

European Union decarbonisation goals aim to

promote the use of renewable energy in

support of the green transition.

Energy storage systems (ESS) are essential

to offset intermittency and compensate the

limited programmability of renewable energy

sources.

The use of electric storage entails the issue of

disposal, along with consequences related to

the availability of raw materials, costs, and

environmental impact.

The European ECHO project [1] develops a

thermal energy storage system (TESS) using

optimised thermochemical material (TCM) for

heating, cooling, and hot water. The study

explores the application of TCM in a closed-loop

HVAC system.

Conclusion
The studies related to the ECHO prototype are useful for exploring the behaviour of TCMs within a closed-loop HVAC system during the hydration and dehydration processes. This type of system

can operate over a wider temperature range compared with an open-loop system. However, the complexity of the plant installation increases.

ECHO Experimental System

Thermochemical energy storage (TCES) is a promising solution for medium-low temperature

applications due to its high heat storage density, long-term retention capability, and minimal

thermal losses during storage.

TCMs release or absorb heat through a reversible chemical reaction [2]. These reactions

involve dehydration (charging process) and hydration (discharging process).

Calcium chloride was selected for its thermal properties, and vermiculite for its inertness,

porosity, low weight, and durability.
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