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Description
A review on the state-of-the-art research on materials and prototypes (Figure 1) for sorption heat storage for low temperature applications 
has been done. 

Furthermore, a simple techno-economic investigation on the acceptable storage capacity costs of seasonal sorption heat storage for low 
temperature space heating has been carried out (Figure 2). Results show that already just considering reactor materials cost, these systems 
might become unaffordable for certain users categories such as buildings. 

Finally, a “proof-of-concept” optimisation framework for the integration of sorption heat storage into an energy system has been done. A 
reference scenario (Figure 3) consisting of a geothermal borehole providing thermal energy to a low temperature district heating (DH) network 
and an Organic Rankine Cycle (ORC) has been analysed, and the impact of integrating a sorption heat storage (STES) has been investigated 
(Figure 4). Preliminary results show that the integration of STES could increase the revenues from the electricity produced by the ORC. 

Figure 1. Open sorption system prototypes. Sorption water vapour pressure vs max sorption 
temperature. 

Figure 3. Optimisation of energy system consisting of a geothermal borehole (1), a low 
temperature district heating network (2), an organic Rankine cycle (3), and a sorption thermal 
energy storage (4). 

Figure 2. Materials energy density vs active material costs (markers) and active materials + 
reactor material costs (red vertical lines). Marker types: Rhomboids=Open systems (O), Squares= 
closed systems (C), Hexagram=ideal liquid sorption system [2]. Lines: Acceptable costs. Green 
lines: “Energy Enthusiast” (IR=1% PB=25y). Blue line: “Buildings” (IR=5% PB=15-20y). Red line: 
“Industry” (IR=10% PB=5y).

Figure 4. Optimisation results. Top left: Mass flow fractions for DHN, ORC and STES. Top right: 
Net power produced by the ORC. Bottom left: Revenues produced by of the ORC and electricity 
cost. Bottom right: STES state of charge and charge/discharge energy. 


