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Introduction - Refurbishment of exitisting buildings

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).

Sonmce: BPE survey
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Categorization by age of housing stock in Europe (Economidou 2011)

POLITECNICO

S,

$1,7% | DI TORINO

e "™ \Neodl ab

"’33:5%““ Dipartimertodi W WY Nt N Mo WA I . . . . ]
Archietura  Deign |~ P RSB Se! Rl T DELIHD Arch, PhD Antonio Spinelli _ Polytechnic of Turin (1)




. Naturwall®: active timber wall for renovation Sustainable Building ConfErense s

of existent buildings 25.-28. September 2013, TU Graz, Austria Graz

AEE INTEC

Introduction - Refurbishment of exitisting buildings

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.

European buildings at a glance

Source: BPIE survey Non-residential building stock (m?)

Residential building stock (m?)

Single Family
Houses
Non 64%
Residential Residential
25% 75% Apartment
blocks

Hospitals 7%

36%
Sport facilities 4%

Other 11%

' The European countries have been divided based on climatic, building typology and market similarities into three regions
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Introduction - Refurbishment of exitisting buildings

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
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Introduction - Refurbishment of exitisting buildings

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.
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Introduction - Renovation process in ltaly

ISTAT Data _Numbers of buildings divided for time of construction (Italy Census 2001)
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In Italy more than the total of the built environment was erected until the 70 energy crisis
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The problem of energy saving in Italy?

260 - Energy consumption for end use in residential sector (GWh) - 2007
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Introduction - Renovation, in which way?

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.
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Naturwall multifunctional facade

Insulation to divide from existent
structure
OS8 panel
Wood beam structure
Insulaion
0SB panel
Finishing layer
NaturWall
BLTORIND
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Naturwall multifunctional facade

Simple process

Renewable technology

gl
~
//
e .
= Use of local materials
p nj"m\m“‘%m“ *“  Controlled and optimized process
Struttura in legno
Pmrdm:):z:o;s:ﬂamaﬁdensné
Strato di finitura - . .
NaturWall Certainity of time and cost
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How is it apply? prefabricated assembly

Vertical Assembly Horizontal Assembly Extension of existent Integration of

facade balcony into the
facade
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How is it apply?

The wall replace The wall replace the The wall cover the The wall extend the
the existing existing envelope existing envelope existing envelope (e.g.
envelope over the floor

a loggia)
between floor
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Posizionamento isolante in
pannelli di fibra di legno

want 4

Legno

della provincia
di Torino

/ Wood from certified forest
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How does the process work?

Preliminary Analisys Design Documentation Off-site production Assembly phase

Approvazione progetto

Feasability phase @ Design _— Industrialized production Yard management
Preliminary Analisys Project planning oo Planning Yard coordination
Economic forecast ;- Architectural Enterprise coordination Construction design material
Structural Inspection and control
i Technical installations
Fire protection
i i AD - CAM
Case study Analisys ; : c c @
—iStructural i 5 Data transfer
_HVAC i i
_ Materials CNC machine
_ Dimension ' i
Quality control
Measurement
L . : H Yard management :
4 5 ; .
Digital relief 5 _— Production Assembly
Energetic Audit R
Building parametric model
9p CAD S Supply of building components
" Data format Windows HVAC Active solar
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The role of relief phase SE5)SRM

e High level detailed 3D model Laser scanner

* 2D representations to understand
critical points

e CAD/CAM file format for CNC
production machine

¥

data acquisition

3D modelling

v Investigate in details the starting
condition of the building , p

v Reduces the high liability risk of the
requalification project | —

v’ Stringent requirements in terms of
accuracy and profitability become 2D CAD/CAM
calculable facade

v Reduces resources and times in the reconstruction
whole design and fabrication
process
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Control of deformations

Deformation analysis ¢ =+80.5 mm
d [mm]

-333000/-50 [ 17.66 %

20.04 %

14.57 %

sossss000 [

mmmf TECH

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.)
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Render della parete
NATURWALL BASIC
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Naturwall Basic layout

B struttura in legro
Strat Isolantl
I Struttura esisiente

ab

A B
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This solution
was a study for
a social housing
project,
maximizing the
cost effect.

Ar...

Graz

Material s [m] A [W/m2K] |p [kg/m3] |c [1/kgK]

Intonaco di calce idraulica per legno 0,015 0,63 1500

Pannelli Celenit Sug p 0,03 0,043 170 1500
! |osb pioppo 0,012 0,13[620/640 1800

Fibra dilegno 0,16 0,042 160 2100

Osb 0,012 0,13 [620/640 1800

lana di vetro 0,02 0,032 48

1030

Cc NaturWall_BASIC

- value naturwall Basic 0,181 wm
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Naturwall Plus layout - responsive building element

The component
could integrate
pv modules,
passive energy
systems,
installations and
Sensors.

All the materials
are products
made locally
from wood
coming from
certified forestry

B struttura in legro Matem_l s Iml LI I—’ c U/kek] i
Steat solan i S G B W
ir a X
Render della parete B Swroton saieieta 2, [Pannelii celenit sughero compresso 0,03 0,043 170 1500
NATURWALL PLUS T [0sb Pioppo 0,012 0,13|620/630 1800
% [Fibra di celluiosa 0,16 0,038 as 2150
POLITECNICO 2 [om 0,012 0,13[620/630 1800
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Phase of experimentation - mock-up - November 2013

glass without PCM

wood cladding + PCM

glass + PCM

e Partners:

Natural House (ltaly) wood construction company

SRM Tech (ltaly) Innovative relief technology
Omnidecor (italy) - Decor Glass Design
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Text on the thermal behaviour will be held at
Politecnico di Torino at the end of August 2013
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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,
calculating its baseline energy
performance and then the
Naturwall effect on it.
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Case study in Piedmont
Appartment 1: the heating and
. . . Appors nterny - Block 1, Zone 1
cooling consumption is around $ G ¢ Don it
145 Kwh/m? a but with the | = -
application of the Naturwall st
base it decreases until 55 Kwh/ %fﬁﬁ
m? a, with Naturwall Plus at 40 | oo i‘:
Kwh/m?a. All consumption are W "™ -
calculated without considering pert st s ke Meae e
electrical ones. W Pacadaments sensiile forrin Consumption of existing building
In) Raffrescamente sndbile forni %
Appors dnf-w&al Zorw 1 Appors ﬂn‘- “ﬁm‘l Zorw 1
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Consumption with Naturwall Basic Consumption with Naturwall Plus
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Case study in Piedmont

Appartment 1: the reduction of
the consumption is around 30%
-40% of the total amount, just
adding a new wall on the
exterior one (including 8
windows). 2=
For electrical energy

consumption, we thought of

integrating, in the wall, some PV »
modules or to cover the load 1508
with PV panels on the roof.
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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 questions?

POLITECNICO
DI TORINO

Dipartimento di
Architettura e Design

Thank you

Antonio Spinelli
antonio.spinelli@polito.it

For more information visit our websites:
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Politecnico di Torino Politecnico di Torino

www.woodlab.polito.it www.roofscapes.polito.it
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