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J curopean facade network

Buildings can be transformed from a carbon source into carbon sinks by
using more wood products and smart construction

The goal is to demonstrate
how wood construction
chains can be optimized

to foster both rural
development and urban
transformation whilst
being connected with
sustainable forest
management in Europe.
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curopean facade network

Wood construction supply chain

Urban environment
Construction, e
bitding End-of-life
= : 3

Systems
by design

Regional economy Open innovation
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Work programme / innovations

WP1 Sustainable wood construction value chain
[-] []

WP2 Recyclability. environmental issues
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BASAJAUN
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WP3 Forest 2 building digital framework
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Work programme / innovations

BASAJAUN

WP4 Innovative materials

WP5 Building systems and products

» Products design, structural components, connectors
+ Facades, curtain wall system with biocomposites

» Roofs, internal partitions

+ Industnal construction system

* Industrial building concept in wood

» Bio-composite profiles

* Enhanced egineered wood products

WP6 Demo building
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curopean facade network

In this project we want to make better use of wood or wood derivatives
and try to apply it in more places than is usually done in a real building:

e Structure

e All the components of the facade, including the
profiles, with a wooden base.

e Roof: a new development of sandwich panels
has been carried out, with insulation derived

from wood chips, internally reinforced (for
mechanical properties)
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Different construction elements have been developed,
especially facades and roofs.

* Performance has been analyzed.

* Tests have been carried out.

* Assembly and execution modes have been studied.
e Allindustrialized.

* Implemented in a demo building.

_ ]

=== MEMBER OF BASQUE RESEARCH

= &TECHNOLOGY ALLIANCE
=



Development Process of a Biobased Envelope in the European Project BASAJAUN EOJ__'\l

network
{ )

Basajaun Facade
System Design
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Basajaun Facade components prototypes

* Facade requirements
* Facade Performance Targets
* Facade system design

Facade tests

e Performance analysis
* Acoustic
* Fire
* Mechanical simulations
 Thermal and hygrothermal
tecnal:a
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Basajaun facade requirements

Market Requirements:

* |ndustrialization
e Architectural Customization:

external cladding customization

set of typologies

To meet these market requirements the most effective technological solution is the
Unitized Curtain Wall system for both facade systems (vision and opaque facade systems).
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Basajaun facade performance targets

BASAJAUN

BASIC REQUIREMENT

Safety in
case of fire

Protection
against
noise

Energy
economy
and heat
retention

Reaction to
fire

Fire resistance

Airborne
sound
insulation

Thermal
transmittance

FINLAND BUILDING
CODE

D-s2,d2 - B-s1, d0

Cladding system: D-52, d2

-A2-51,d0

EI30-EINZ20

Sound insulation R'w = 30

dB. SFS-EN IS0 717-1.

U Value of wall/facade =
0,17 W/m2K

U value of window < 1,0
Wim2K

Air permeability rate (g50)

of a building envelope

may be a maximum of 4.0

m3/h m2).

FRANCE BUILDING
CODE

IT249 - NF EN 1995-1-

2+ national annexe

R 15 to 90 depending
on the category of
family. limitations are
depending on building
types

Acoustic reduction
index RA=31

U Value of opaque =
0,20 Wim?2K

U Value window 1,3
Wm2K

U Value door < 0,80
Wim2K

Air permeability < 0.4
m3(h/.m2)

Development Process of a Biobased Envelope in the European Project BASAJAUN

BASAJAUN FACADE
SYSTEM DESIGN

B1-s1,d0

EI30 internal layer
Fire resistance test to
be conducted

RA=31
Acoustic test to be
conducted

Simulation with EN
SO 10077-2:2019

Air permeability < 0.4
m3(h/. m2)
Test under 13830 to
be conducted
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curopean facade network

Basajaun facade system design
First Solution

The first Basajaun facade system design is a preliminary solution which includes the main characteristics
and requirements expected by the facade system design.
Considerations and needs faced:

= biocomposite profiles for unitized curtain wall facade systems - A set of profiles are designed with the
new mechanical characteristics defined by biocomposite material development.

= wood based products - Internal layer for fire resistance and insulation material for thermal
performance.

= external cladding - A fixing mechanism for the external cladding is designed to allow a finishing

interchangeable and customizable.
= tecnal:a
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Basajaun facade system design
Optimization phase: from 1st to 2nd solution

Different configurations have been considered and the scenarios with different profile materials have been
simulated to investigate the thermal behaviour of the facade system:

_ Wooden and pultruded Wooden profile with / Pultruded orofile \
Wooden profile profile pultruded P Thanks to

|
-
),
FOCCHI

SINCE 1914

©Enar

©OEnar
©Focchi

\@Focchi
The lowest value of transmittance is the solution of the :
To reduce the number of components and optimizing the facade system it has been chosen
the solution with only a pultruded profile whose transmittance value is slightly higher tecnal:a
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Basajaun facade system design
Second solution

The second solution implements the first solution. The second solution is the result of the following
considerations and needs:

General characteristic - The second solution identifies different materials which follow the demo
regulations. In particular, the facade system kept in consideration the profile connections, the
breathability of the facade and the wood-based material products.

Profile - Two activities have been conducted:
= profile/mould reduction
= thicker profile

Components fixing system - it was decided to use a structural sealant rather than a mechanical
restraint system as a fixing system for the external layer (aesthetic).
/ & ver| ) tecnal:a
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Basajaun facade system design

Second solution

External cladding -the cladding system remains interchangeable.

Membranes - External and internal membranes allow fire reaction, resistances and breathability
performances requested.

Plywood - application of plywood in the facade is evaluated for internal and external layers.
= |nternal layer — protection of the wood fiber insulation panel (fire resistance).
= External layer - it has been evaluated, but not resistant to weather conditions.

External Fin - aesthetic element.
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curopean facade network

Basajaun facade system design
Optimization phase: from 2nd solution to final system design

The facade system development had to keep in consideration not only the technical and engineering
characteristics but also the Demo building requirements and the Basajaun objective.

The aim of the project was to improve the manufacturing process of the unit facade by developing a

reduced number of unit typologies.
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Basajaun facade system design
Final design

Result of the previous evolutions, requirements, and considerations.

The main developments in this final design are:

General characteristic - In the final design has been reduced the facade thickness: the wood fiber
insulated panel has been reduced by 52 mm since it was not required by the French Demo regulations.
Biocomposite profile - four different profiles

- Mullions - Female transom - Male transom

- Male profile

- Internal key

- External frame (for windows and doors)

External cladding - is maintained interchangeable
Plywood - used to withstand up to 30 minutes for the fire resistance.
e Shading - French demo design requires it in the window facade system (external roller ShUtter)'techﬂ'Cl
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Basajaun facade system design
Unit typologies for French Demo building

Opaques Modules Windows Modules

— _ i 1 . |
| 7 A imlli : | |
e [[HEESAT
! i | 4 ‘\\ ] |!\ _ 1
EN/L\I\\

I I
| br |
1 1
| \
i \ i I i i \
T ]O T ? T nnnnnnnnnnnnnnnnnnnnnnnnn

7 f 7 | | |
[NERRIINN] LA HI |l TTH AT —
0 O }g M O o | 0o mr FOgCH!

H | | I ©Enar ‘
©Enar O OFocchi @ T T
|
|
\

LL
LI

LT

— = —
| ; B | : PN | s ) |
o o =
1
[ [ [

L] N ] Ly Thanks to

T T ? ©Focchi T ¢ . T
T | 0

N X s N ~ Ml N |( S I -

. AN . P | # .

_— < || Ay s A \, - N i Y i | .
= BASA lAUN 1 i T i i L

|
[ ] [[[1
]

|
| (I
7 73

| | -

)

+3.00
=
00 .
ML
MEMBER OF BASQUE RESEARCH
&TECHNOLOGY ALLIANCE




Development Process of a Biobased Envelope in the European Project BASAJAUN

Basajaun facade system design
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Basajaun facade system design
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Laboratory tests results of the prototypes

Environmental test sequence: Safe impact/break resistance.
- Air permeability. Reaction to fire
- Water tightness. Fire resistance
- Resistance to wind load. Resistance to own weight
- Air permeability. Acoustic attenuation
- Water tightness. Mechanical simulations
- Resistance to wind load. Hydrothermal behaviour

Biocomposite material characterization
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Environmental

and mechanical tests

AR A
GIORDANO

BEYQND SERTIFIGATIQ

N

ACCREDIA %,

a0

Issued

TEST REPORT No. 390940/14819/CPR

Customer

FOCCHI S.p.,

A.

Activity

Results

tem®
curtain walling named “Basajaun”

environmental and mechanical tests
with reference to the harmonized standard UNI EN 13830:2005

Activity

Test relerence

Cassification | Class'

reference
it permestiity et woveralares | M
through fired parts [ relating to fised joint length A
wsterightness UNIENIIIs | oNtR I | m

esistance to windioad

e NEN pass

under design land +1350 Pa nd -1150 73 ochebboiiid] ocloukin
termal impact reshtarce UNITN 14015 | UNIEN1&OIS | 12
extermal mpact resistance UNIEN18039 | UNIEN1s019 | 65

() scenecing 1o that stated by the customer.

Bellaria-igea Matin - Raly, 24 lanuary 2022

Chief Execustive Officer

VG e
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BASAJAUN

Activity Test reference | Classification Class*
reference
i ili related to overall area A4
Sl periisabiliy UNIEN 12153 | UNIEN 12152
through fixed parts relating to fixed joint length A4
watertightness UNI EN 12155 UNIEN 12154 R7
resistance to windload
under design load +1350 Pa and -1350 Pa UNLENIZL7Y | UMIENISIIG: | ‘pass
internal impact resistance UNI EN 14019 UMIEN 14019 12
external impact resistance UNI EN 14019 UNI EN 14019 E5
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Opague module

Rating according to EN 1SO 717-1:2020:

Rw(C;Cx): 44 (-2;-7) dB; Cico-s000: -1dB; Cirioc-seco: -7 dB
Ra = Rw+ Cio0-3000: 43 dB

Rasr = Ry + Cir 100-3000: 37 dB

Eveivotion pesed on

BASAJAUN

¥ emant resuits neJ Dy an engineering
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Test Report No, PI2021-LACUS-IN-03-2 ot
P ———— tecnal:a
TESTSPECIMEN:  VISION FAGADE (AMU2) ~Bassjaun proect
APPUCANT: TECNAUA RESEARCH & INNOVATION

Parque Clentifico y Tecnoldgico de Gipurkos.

Miseieieg Paseleiua 2 £-20000

Danosta San Se koal

THiS REPORT CONTAIS:
Yot namber of pages: 13

Vision module

©Tecnalia

Rating according to EN ISO 717-1:2020:

Rw(C;Cer): 42 (-2; -6) dB; Cicoso00: -1dB;  Cir100-3000; -6 dB
Ra=Ru+ Cigo-s000: 41 dB

Ratr = Ru* Cir 100-3000° 36 dB

Evoivotion dezed on

¥ ement re:uits 0DICINGd Dy On BNGiNGering Metrod.
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Fire resistance tests mondke oy

N° REPORT 074286.6-002-1
N° REPORT 074286.6-003-1
CLIENT TECNALIA RESEARCH & INNOVATION
. A I
PARQUE CIENTIFICO Y TECNOLOGICO DE GIPUZKOA, C/ ELIENT TECNALIARESEAROH & MNOYATION
ADDRESS MIKELETEGI PASEALEKUA 2, E-20008 SAN SEBASTIAN PARQUE CIENTIFICO Y TECNOLOGICO DE GIPUZKOA; C/
(ESPANA) ADDRESS MIKELETEG PASEALEKUA 2, E-20009 SAN SEBASTIAN
PANEL MANUFACTURER  FOCCHI SPA (ESPANA)
PANEL MANUFACTURER  FOCCHI SPA
OBJECT FIRE RESISTANCE TEST ACCORDING TO
THE STANDARD EN 1384-1:2015 OBJECT FIRE RESISTANCE TEST ACCORDING TO
EXTERNAL NON-LOADBEARING WALL THE STANDARD EN 1384-1:2015
TEST SAMPLE
REF. «SPANDRELL FAGADE (FMU1)- Basajaun projects E— NON-LOADBEARING GLASS WALL
RECEPTION DATE 02022022 REF. «VISION FACADE (FMUZ2) - Basajaun projects
TEST DATE 09.022022 RECEPTION DATE 02022022
ISSUE DATE 06.06.2022 TEST DATE 17.022022
| ISSUE DATE 06.06.2022
l Technical responsible
4 Technical responsible
“ R s
Frmad dgsimence
-I /_ S iR e 2 AT A
i: o S lnThaen
3 Maitane Otafio
" Maitane Otafio
= |
. TecNALA R e
Lc I -
TECNALIA RESEARCH & BHOVATION |
Famarn & |
R0 mepees voamen)
TECNALIA REFEARCH & NNOVATION
Areaanarg. &
3000 Aena e
FReETE g

FAeEUm g

OTecnalia

Spandrell module

Fire resistance classification: El 60 (i>0) tecnal: qa
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REPORT No. 074286.6-001-1-a

APPLICANT TECNALIA
ADDRESS MIKELETEG| PASEALEKUA 2,
E-20009 DONOSTIA - SAN SEBASTIAN (GIPUZKCA)
MANUFACTURER OF
PANELS FOCCHI SPA

ASSEMBLY PERFORMED  TECNALIA
BY:

PURPOSE REACTION TO FIRE TEST REPORT
ACCORDING TO EN 13823:2020

TESTED SAMPLE SPANDREL FAGADE (FMU1) — Basajaun project
REF «BASAJAUN PROJECT (G.A.:862942) »
RECEPTION DATE 15.11.2021
TEST DATES 22122001
ISSUE DATE 09.06.2022
2L
f o

Pablo Garmendia

Safety Laboratory
T — -
This il e e et vl TECNALIA RAL

) Dota providorby the sosorror, FUNDACION TECNALIA R accopts s rosponsitily o sl for o s prvided by thw samenss

TECHALIA RESEARCH & BINOVATION
Aren s

£ 20790 Arpaiin Gparical

Pablo Garmendia Altuna 44148223 E

PEPOAT Mo (742858 00112 PAGE /13

©Tecnalia

SBI test result: D-s2, DO
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Mechanical simulations

Mullion and transom of different panels

Opaque Unit
Glass Unit
Window Unit
Balaustrade Unit
Corner Unit
Special reinforcement tubg
Anchorages
Conection elements

Screws and fixings

s EN
Mechanical Simulation
of Fagade Units &
Elements
ps (Corners) =
BASAJAUN

BASAJAUN
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Thermal modelling Hygrothermal simulation

Exterior Interior

- I
©Tecnalia (LT L0 |
Thermal model for wall Hygrothermal model of wall erecnala
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Relative humidity (
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©Tecnalia
Tempel'atU/'e O’/Sf/'/bUf/O/’l //7 fhel'ma/ mOde/ e====no rad, 25 ach rad, 25 ach  emm==norad,Sach  e===rad, 5 ach e 10 rad, 25 ach rad, 25ach e====norad,5ach e===rad,5 ach
Equivalent thermal transmittance of Evolution of relative humidity at Evolution of reiative humidity
wall junctions with profiles: outer face of core woodfibre atinner face O]/‘ctqre woodfibre
U =0.144 W/mK insulation imsuiation
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