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Abstract 

The technical concepts of building cladding structures used in the current construction industry are often 

associated with inappropriately chosen materials for façade and roofing systems. These environmentally 

unsuitable building solutions, therefore, causes excessive and uneven overheating of the earth’s surface by the 

Sun and thus strongly supports the acceleration of the current rapid climate change. 

 However, thermochemical sorption long-term heat storage techniques have the great potential to store vast 

amounts of energy in the form of low potential heat obtained from summer solar energy surpluses. This 

contribution describes recent advancements resulting from the possibilities of using thermochemical storage of 

energy in combination with extremely efficient aluminium foam heat exchangers impregnated by Phase Change 

Materials (PCMs) repeatedly allowing to store latent heat of phase transformation during melting and to 

dissipate it during solidification of PCMs to the vicinity of the heat exchanger. Besides, this paper explains the 

principles of simple solar energy harvesting using a thermally active heat exchanger covering the entire sloping 

roof of the building, which can dissipate undesirable heat to the building's surroundings during cold summer 
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 nights when the need arises. Moreover, the possibility to reduce significantly the costs of maintaining sufficient 

thermal comfort with the use of interior ceiling panels made of aluminium foam impregnated with PCMs has 

been described in this contribution. 

 This paper describes the practical applications of the system for storing summer solar energy surpluses 

based on the thermochemical reaction – dehydration of the mixture comprising metal halide hydrates and 

biomas, including the possibility to synthetize metal hydride powders characterized by an excellent ability to 

store reversibly hydrogen. The waste ash after the combustion of said mixture of dehydrated biomass and 

chemical compounds is used for this purpose as well. The ability to store reversibly hydrogen without structural 

degradation is sufficient by magnesium-based hydrides, such as Mg(BH4)2, Mg2CoH5, Mg(NH2)2, Mg(AlH4)2, 

etc. The breakthrough solution proposed by this contribution is based on an innovative approach of metal 

hydrides synthesis by powder metallurgy, by which recycled waste ash from combustion of solid biomass 

enriched with dehydrated metal halide hydrates is admixed during preparation of industrially viable Mg-based 

microporous solids for reversible hydrogen storage using additive manufacturing technique. 
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