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Figure 1. Sketch of nZEB which includes: 
1 – thermo-active aluminium foam roofing 

performing efficient heat exchange between 
building surroundings and heat transfer 
medium for heating/cooling of interiors, DHW 
preparation and seasonal heat storage, 

2 –  aluminium foam interior heating/cooling 
ceiling panels impregnated by PCM, 

3 –  an underground collector situated under 
the base plate of the building allowing 
the seasonal storage of summer heat 
surpluses for using them predominantly for 
heating of the interior and DHW during 
the winter season.
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Figure 2. Aluminium foam 
 ceiling panels for heating/ 
 cooling of building interiors. 
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Figure 3. The thermo-active aluminium foam roofing appropriate for moderate climatic zone, 
which is able to efficiently recover the heat from solar gains even during colder sunny days, 
when the sun shines through the translucent glass panel, heats both the absorption 
surface layer of aluminium foam roofing and the air enclosed in the space under the glass 
cover. 
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Figure 4. The design of thermo-active ultra-light aluminium foam solar roofing appropriate for 
subtropical climatic conditions shown in the cross-section perpendicular to the direction 
of the pitched roof rafters. 

1 – roofing components made of aluminium alloy foam, 
2 –  corrugated tubes made of corrosion-resistant chromium-nickel austenitic steel used for 

distribution of liquid heat-transfer fluid, 
3 – supporting structure of pitched roof made from wooden rafters, 
4 – surface layer of aluminium foam roofing ensuring a high solar heat absorptivity, 
5 – the thermal insulation layer above the rafters of pitched roof ensuring its waterproofing 

and creating a barrier to water vapour, 
6 – rails of galvanized steel integrated into the insulation layer above rafters, 
7 – venting air gap between the top layer of aluminium foam roofing and waterproof insulation 

with vapour barrier above the rafters of pitched roof, 
8 – coating of polymer matrix composite reinforced with basalt granules, protecting surface 

layer of aluminium foam casting against mechanical damage caused by adverse weather 
conditions and providing highly efficient heat transfer, 

9 – expanded stainless steel sheet reinforcing tensile loaded surface of thermo-active 
ultralight solar aluminium foam roofing. 
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Figure 5. The cross-sectional 
area of ultralight aluminium 
foam roofing obtained by X-
ray tomography observation 
of testing sample: 

1 –  basalt granules, 
2 –  polymer-based roofing 

sealant containing bitumen, 
3 –  epoxy-based adhesive, 
4 –  aluminium foam core 

of the roofing, 
5 –  expanded stainless steel 

sheet reinforcing tensile 
loaded surface 
of the roofing. 
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