Composite material for thermal storage reinforced by aluminium foam
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ABSTRACT

Solid-liquid transitions have proven to be economically the most attractive for the use of heat
storage systems. Phase Change Materials (PCMs) are able to provide extremely high energy
storage density and manage to store heat at a constant temperature corresponding to their phase
transition temperature. However, PCMs themselves cannot be used as a heat transfer medium.
Another heat transfer medium must be therefore employed with a heat exchanger in between to
transfer energy from the source to the PCM and from PCM to the load. The technical solution to
avoid the low thermal conductivity is described in this contribution. Recently developed advanced
heating/cooling aluminium foam ceiling panels are able to distribute homogenously heat to/from
interior via a heating/cooling liquid medium. The main benefit of using these panels is that the
porous structure created by thermal conductive aluminium pore walls is characterized by pores
which are interlinked by microcracks in the pore walls. These open cell structure of aluminium
foam with extremely low permeability allows to impregnate porous structure by PCMs and thus
to achieve significantly improved thermal conductivity of resulting composite material.
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