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Thermal Energy Storage (TES) systems play a pivotal role in industrial decarbonization by bridging 
the gap between thermal energy supply and demand. By enhancing process efficiency and facilitating 
solar energy integration, TES technologies significantly reduce greenhouse gas emissions. Among 
storage options Combined Sensible/Latent Heat TES (CSLHTES) configurations have gained 
substantial interest. This hybrid approach leverages the advantages of both sensible and latent 
systems, offering high energy density, compact design, high efficiency, stable discharge temperatures, 
and superior power output. This study evaluates the thermal performance and optimization potential 
of a CSLHTES system tested experimentally. The setup features two distinct module technologies 
connected in series, tailored for medium-to-high-temperature industrial applications. To ensure cost-
effectiveness and safety, the system utilizes non-toxic, abundant materials, specifically concrete and 
salts. Experimental results validate the enhanced overall performance of the CSLHTES architecture. 
 


