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Walls

What is the solution?

The solution is a super-insulating aerogel-based textile wallpaper that can be
installed on the inner side of the perimeter walls. The innovative wallpaper is
based on two completely independent layers with an air gap of about 2 mm in
between, combining properties of advanced technical textiles and high-
performance insulating materials in few mm of thickness. The system is
composed of a layer made of a porous, flexible support impregnated with silica
aerogel glued to the existing wall, forming the insulating core, and a finishing
textile layer. The latter can be easily installed and replaced thanks to a simple
tensioning device, consisting of a system of plastic zips fixed to the wall on one
side and connected to the finishing layer on the other side. The top connection,
fixed to the wall with nails and/or glue, is based on a PVC strip carrying a plastic
zip with a slider on one edge. At the bottom of the wall, the plastic zips are
applied on the finishing textile by means of a thermo-adhesive tape that is
ironed on the fabric. The wallpaper system was developed by Politecnico di
Milano (professors C. Monticelli, A. Zanelli, S. Aliprandi, G. Masera) within the
European project EASEE (Envelope Approach to improve Sustainability and
Energy efficiency in Existing multi-storey multi-owner residential buildings),
Patent n. WO201781568 “Functional upholstery system, method for installation
of such upholstery, installation kit of such upholstery Images” Inventors -
Monticelli Carol, Zanelli Alessandra, Masera Gabriele, Aliprandi Stefano.

Cross section of the wall build-up, available pictures of the solution:
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Axonometric projection of the bottom connection
https://www.hiberatlas.com/smartedit/projects/154/ASSON. 5 A 1
SUPERIORE.pdf

Axonometric projection of the top connection

Why does the solution work in terms of compatibility with conservation, moisture safety
and energy improvement?

The textile wallpaper is characterized by ease of assembly/disassembly for
periodic use, flexibility, reversibility, not destructiveness, lightness, small
thickness and meets the intervention requirements of historic buildings. This
system represents a technological improvement of a tapestry, a solution
coming from the past and traditionally used to mitigate the effects of the lower
wall temperatures. The improvement due to the textile is valuable, considering



the amount of square meters that could reduce the thermal exchange with the
colder surface underneath. The thermal performance of the new wallpaper was
compared to other two internal thermal insulation systems, traditional in terms
of installation process: they are wet assembled, thicker than the new textile
wallpaper and not reversible (advanced insulated perlite board; laminated panel
composed of silica aerogel impregnated unwoven fibrous blankets fixed to a
rigid support). The results of the tests showed that the performance of the
textile wallpaper is comparable with the one of the interior traditional
insulation. The insulating layer that composed the system presents the
following thermal characteristics: average thermal resistance R = 0,125
m2K/W; thermal conductivity A = 0,036 W/(mK). Moreover, the solution was
defined “permeable insulating wallpaper” because it is open to water vapour
diffusion, a crucial aspect from the point of view of building physics.

Description of the context:

This inner retrofitting system was installed on a test wall that is part of an
eight-storey building called “La Nave” (building n°14), situated at the Leonardo
University Campus of Politecnico di Milano. The building was designed by Gio
Ponti, a famous architect active from the 1920sto the 1970s, and hosts
classrooms and teachers’ offices. It was built in 1965 and classified as Cultural
Heritage in 2007. “La Nave” is characterised by a concrete and steel structure
and the facade is an unventilated cavity wall. From outside to inside, the wall is
composed of: vitrified grey ceramic tiles (dimensions: 15x7,5x0,7 cm), cement
base render (2,5 cm), first layer of hollow bricks (12 cm thick), an unventilated
air cavity (34,5 cm thick), second layer of hollow bricks (8 cm thick) and
internal cement lime-based plaster with gypsum finishing (1,5 cm). The whole
thickness of the wall before retrofit is 59.2 cm. It is a typical massive
construction with low level of thermal insulation, as many constructions of that
time. The portion of the wall retrofitted is placed at the second floor, South-
East and South-West oriented and belongs to a meeting/teaching room. The
inner surface covered by the wallpaper system is 3,37 m2, witha 7 mm
thickness. The insulation layer was glued to the existing wall with a breathable
mineral mortar and the finishing layer was then applied in front of the
insulation with a bespoken tensioning system.

Pros and cons of the solution:

Pros: low thermal conductivity (A= 0.036 W/(mK)); thin and lightweight
solution; controlled fire behaviour; water vapour permeability; mitigates the



effect of the cold surface of the wall; ease of transportation and storage; ease of
installation because all the assembly operations can be performed with
common tools (scissors, cutter, hammer and flatiron); insulation layer glued to
the existing wall like a standard wallpaper; finishing layer completely dry-
assembled and removable for any reason (like washing, substituting a failing
element, improving the performances or simply changing the appearance of
the wall); geometrical adaptability which allows the application on (not always
planar) existing walls, following their forms also in correspondence of the
corners, thanks to the physical flexibility of all the components. Cons:
applicable only as indoor insulation solution; the use in historic buildings may
be restricted due to existing important decorations (i.e. wall paintings); high
costs of the aerogel material.

Type of data available (level of information, simulation):

The aerogel insulating layer was tested and characterized at laboratory scale to
ensure its high thermal performance and its permeability. The whole wallpaper
system was then monitored on-site, and simulated through a Heat and
Moisture Transfer modelling. This study was carried out both before and after
the retrofit. The insulating layer was tested in laboratory following the
directives of the reference standards in order to have complete data to describe
its behaviour. The measured properties are: density by means of volume and
weight; thermal conductivity in dry and moist conditions (EN 12667 and EN
12664); water vapour transmission properties (EN ISO 12572); hygroscopic
absorption properties (EN ISO 12571); long-term water absorption by total
immersion (EN 12087). A continuous monitoring campaign has been carried out
from December 2013 until March 2015, including seven months before retrofit
and eight months after retrofit (July 2014). The system was monitored by
means of temperature, moisture and heat flux probes. Finally, the hygro-
thermal behaviour of the base wall and the retrofitted one have been assessed
in transient conditions by means of the software WUFI Pro 5.3.

Additional Information:

Further information: Functional upholstery system, method for installation of
such upholstery, installation kit of such upholstery.
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