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Introduction - Refurbishment of exitisting buildings

Categorization by age of housing stock in Europe (Economidou 2011)

Renovation is the key issue of recent European policies in energy saving. The 
renovation of existent built environment is driven by new European rules and projects on 

building efficiency (see the recent Smart City program, EU climate action "20-20-20" or the 
last EPBD directive 2002/91/EC). 
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Categorization by age of housing stock in Europe (Economidou 2011)

It is estimated that there are 25 billion m2 of useful floor space in the EU27, Switzerland and 
Norway. A substantial share of the stock in Europe is older than 50 years with many buildings 

in use today that are hundreds of years old. More than 40% of our residential buildings 
have been constructed before the 1960s when energy regulations were very limited. 

Non-residential buildings account for 25% of the total stock in Europe.

Introduction - Refurbishment of exitisting buildingsIntroduction - Refurbishment of exitisting buildings
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The most effective way of achieving future targets is through a combination of 
renewable technologies, optimizing the process, and developing strategies more 
competitive on the renovation work instead on the new construction

Introduction - Refurbishment of exitisting buildings
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Categorization by age of housing stock in Europe (Economidou 2011)

Building energy performance needs to be significantly improved in order to reduce overall 

energy demand and, most importantly, to reduce carbon dioxide emissions in line with the 

cost-effective potential and Europe’s GHG emissions objectives. The question for 

policymakers is how to proceed. 

Introduction - Refurbishment of exitisting buildings
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Introduction - Renovation process in Italy

In Italy more than the total of the built environment was erected until the ’70 energy crisis

ISTAT Data _Numbers of buildings divided for 9me of construc9on (Italy Census 2001)
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Existent building stock in Italy Period U‐value (W/m2K)
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The problem of energy saving in Italy?

Energy consump9on for end use in residen9al sector (GWh) ‐ 2007

Tipology of consump9on
Hea9ng ACS Cooking Electrical mix
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Naturwall© is an Italian project, promoted by Giovanni Goria Foundation and the 
Politecnico of Turin (DAD) with a local PMI support. It consists in an innovative 

energy saving system for existent buildings, by using wood multifunctional 
components. The project meant to introduce an industrialized design method in the 

renovation of city existent building environments, it highlights the opportunity given by 
"off site" production, without neglecting the aesthetical values and the possibility to 

change the architectural image. The project aims to create a representative model of 
solution that will be promoted in Italy.

Introduction - Renovation, in which way?
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Naturwall multifunctional facade

Exis'ng Envelope
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Naturwall multifunctional facade

Use of local materials

Controlled and op9mized process

Certainity of 9me and cost

Renewable technology

Simple process



Sustainable Building Conference 2013 | 
25.–28. September 2013, TU Graz, Austria 

SB13 

Graz 

Arch, PhD Antonio Spinelli _ Polytechnic of Turin (I)

Naturwall®: active timber wall for renovation 
of existent buildings

How is it apply? prefabricated assembly

Ver9cal Assembly Horizontal Assembly Extension of existent 
facade

Integra9on of 
balcony into the 
facade
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How is it apply?

The wall replace 
the exis'ng 
envelope 
between floor

The wall replace the 
exis'ng envelope 
over the floor

The wall cover the 
exis'ng envelope

The wall extend the 
exis'ng envelope (e.g. 
a loggia)
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All wood products are made from local forest located in Piedmont

Poplar Plywood

Cellulose insulta9on 

Wood from cer9fied forest
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How does the process work?
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The role of relief phase

• High level detailed 3D model
• 2D representa9ons to understand 

cri9cal points
• CAD/CAM file format for CNC 

produc9on machine

 Inves9gate in details the star9ng 
condi9on of the building

 Reduces the high liability risk of the 
requalifica9on project

 Stringent requirements in terms of 
accuracy and profitability become 
calculable

 Reduces resources and 9mes in the 
whole design and fabrica9on 
process
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Deformation analysis ɸ = ±80.5 mm 

Deformation analysis allows to extract different important parameters in 
order to plan the most suitable installation program and conceive the 
proper support structure devoted to the component installation (bracket, 
trestles, etc.) 

Control of deformations
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Naturwall Basic layout

U‐ value  naturwall Basic

This solu'on 
was a study for 
a social  housing 
project, 
maximizing the 
cost effect. 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Naturwall Plus layout - responsive building element

U‐ value  naturwall Plus

All the materials 
are products 
made locally 
from wood 
coming from 
cer'fied forestry

The component 
could integrate
pv modules, 
passive energy 
systems, 
installa'ons and 
sensors.
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Phase of experimentation - mock-up - November 2013

Text on the thermal behaviour will be held at 
Politecnico di Torino at the end of August 2013

glass + PCM

glass without PCM

wood cladding + PCM

Partners: 
Natural House (Italy) wood construc'on company
SRM Tech (Italy) Innova've relief technology
Omnidecor (italy) ‐ Decor Glass Design
IBL‐I‐Pan (Italy) ‐ Italian poplar OSB
Nesocell (Italy) ‐ italian cellulose insula'on
Dupont (France) ‐ Tyvek and Energain
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Case study in Piedmont
The building was erected in the 
’70 with a concrete insulated 
system. We studied three 
different appartments, 
calcula'ng its baseline energy 
performance and then the 
Naturwall effect on it. 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Appartment 1: the hea'ng and 
cooling consump'on is around 
145 Kwh/m2 a but with the 
applica9on of the Naturwall 
base it decreases un9l 55 Kwh/
m2 a, with Naturwall Plus at 40 
Kwh/m2 a. All consump'on are 
calculated without considering 
electrical ones. Consump'on of exis'ng building

Consump'on with Naturwall PlusConsump'on with Naturwall Basic

Case study in Piedmont
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Appartment 1: the reduc9on of 
the consump9on is around 30% 
‐40% of the total amount, just 
adding a new wall on the 
exterior one (including 
windows).
For electrical energy 
consump'on, we  thought of 
integra'ng, in the wall, some PV 
modules or to cover the load 
with PV panels on the roof.

Case study in Piedmont
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Conclusion - The use of timber in retrofit design process

Today, wood can be seen as the most suitable material for interventions in the built 
environments:

_ it permits a reflection of the differents way to renovate existing building stock

_ It permits “re- thinking” of the design, planning and construction of buildings, shifting to the 

production plant some of the checks that were traditionally carried out on site, thus restoring 
the architectural project to its central role

_ it offers the opportunity to reduce energy consumption and CO2 emissions during the 

entire construction process and the building life cycle
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Any ques'ons?

Thank you

www.woodlab.polito.it

For more informa'on visit our websites:

Antonio Spinelli
antonio.spinelli@polito.it

www.roofscapes.polito.it


