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Design of a novel house concept for minimum heating/cooling bills (a) characterized by highly efficient solar energy harvesting using
thermo-active aluminium foam-based roofing (b) complemented by the advanced system for repeatable short period storage/release of
latent heat to/from ceiling PCM based aluminium foam heat exchangers (c).
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Abstract

The structure of aluminium foam is highly porous consisting of aluminium (or its alloy) filling up
the space among gas pores. Although pores formed during foaming of aluminium melt are closed,
there are always microscopic cracks in the walls of solid foam, so that the porosity is predominantly
open. This preference of aluminium foam allows to fill pores with a Phase Change Materials (PCMs)
capable repeatedly to store and release a huge amount of latent heat of phase transformation from
solid to liquid state and vice versa. The excellent thermal conductivity of the aluminium, forming the
pore walls, predetermines aluminium foam castings for the production of highly efficient heat
exchangers in various industrial sectors, especially in the building industry. The most promising
technique for the production of near-net-shaped structural components containing a dense aluminium
surface skin and porous inner foamed aluminium structure is powder metallurgical route.
Lightweight self-supporting interior ceiling panels impregnated by PCM presented in this
contribution, utilize their high mechanical stiffness and their ability to store large amounts of latent
heat at a constant temperature. The application of foamed aluminium appears to be very promising
also for heat exchangers covering the entire pitched roof of the building which provides not only the
better recovery of the heat from the building surroundings but also the dissipation of unwanted
excess heat from the interior when needed.
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