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What the hell is 3L?
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Facts & Figures

3Lfoundedin 1989

Architects + Engineers Projectdevelopment realestateinvestment
Familybusiness research& development
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BIO
insulation
materials for
Enhancing

the Energy
performance
of Buildings

BIO4EEB is a project co-funded by the European Commission which kicked off
at the beginning of 2023. BIO4EEB solutions and products aim at uplifting the
generic bio-based material use and qualifying their application at a circular B I 0 4 E E B

economy approach for creating a much greener EU building industry.

This project has received funding from elzN2 LISy | yA2y Qa | 2NAT 2y 9 dzNB LIS
research and innovation prograomder grant agreement No 101091967




CORDIS

Project description

BB

Innovative bio-based insulation materials support a greener building and
construction industry

The use of thermal insulation materials significantly reduces buildings’ heating and cooling needs, slashing
related energy consumption and CO2 emissions. Using bio-based materials for both new buildings and deep
renovations can augment benefits, addressing the insulation material shortage while moving towards a
circular economy. The EU-funded BIO4EEB project will use non-hazardous bio-based materials such as the
seagrass Posidonia oceanica and various bio-based foams to develop smart components for external and
internal use. Marketability will include demonstration of a short seven-year return on investment. The bio-
based materials will significantly reduce environmental impact relative to current solutions while enabling
tremendous energy (and cost) savings for building owners and occupants.

Show the project objective

This project has received funding from elzN2 LISy | yA2y Qa | 2NAT 2y 9 dzNB LIS
research and innovation prograomder grant agreement No 101091967

Project Information

BIO4EEB
Grant agreement ID: 101091967

Dol

10.3030/101091967 [

Start date End date
1 January 2023 31 December 2026

Funded under
Digital, Industry and Space

Overall budget

€8829675,00
EU contribution
€ 6 584 313,50

Coordinated by
LENZE-LUIG 3-L-PLAN GBR

BE= Germany
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CORDIS

Buildings are responsible for approximately 40% of energy consumption and 36% of CO2 emissions in the
EU. Deep Renovation of existing old buildings has the potential to lead to significant energy savings and a
tremendous carbon footprint shrinkage. The current EU climate targets open an ample opportunity for
exponential growth in the building thermal insulation materials market owing to the increasing number of
new residential buildings and current deep renovation needs.

The target is to support residential building”s construction performance extraordinary at all three
hierarchical levels of construction parts simultaneously (building, component, material) by creating an
amplified environmental impact and reducing additionally VOC emissions. BIO4EEB will apply non-
hazardous bio-based material as e.g. Posidonia and various bio-based foams to develop and to proof the
marketability of smart components for external and internal use as material application, pre-fab panels or
windows. The efficiency and effectiveness is quite important to match with market demands and establish
a unique selling proposition including a seven years Rol!

This project has received funding from elzN2 LISy | yA2y Qa | 2NAT 2y 9 dzNB LIS
research and innovation prograomder grant agreement No 101091967
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CORDIS

BIO4EEB will close the increasing gap of insulation material shortage caused by the regular growing
demand and the mismatch caused by lacking production potential and the outcome of the current energy
crisis by boosting the use of available bio-based qualified materials as alternative solutions.

The objective is to substitute using fossil resources for components and replace them at a comparable
price value positioning. New business models utilizing the complete economic value chain open the
market for bio-based BIO4EEB solutions and products uplifting the generic bio-based material use and
qualifying their application at a circular economy approach for creating a much greener EU building and
construction industry real estate stock.

This project has received funding from elzN2 LISy | yA2y Qa | 2NAT 2y 9 dzNB LIS
research and innovation prograomder grant agreement No 101091967




Fields of Action

o
S

User-centricity

Development of affordable and user
centric envelope solutions aligned with
market needs, and applicability to different

building typology.

P

Decision support system

Development of an IT user-friendly and multi-disciplinary platform for
improving the decision-making process for selecting the best energy

efficient renovation strategy and promoting building stock renovation.

2

Bio-based materials

Development of new environment friendly,
light-weight and cost-effective bio-based
insulation materials to move towards
building with nearly zero net energy

consumption standards.

development and increase the acceptance of BIO4EEB solutions.

O

Circularity

Demonstration of the circularity and
adaptability of the BIO4EEB solutions for
an easy installation in a real operational
environment and their replicability using

virtual demo cases.

)

Latin American uptake

Cooperating with relevant partners as well as extending the BIO4EEB

outcomes to the Latin American construction market sector to facilitate the

i This project has received funding from®@zNB LISy | yA2y Qa | 2NRIT 2y

9 dzNE LIS
research and innovation prograomder grant agreement No 101091967
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BIO4EEB in a nutshell
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WP overview

WP1 Project management and coordination

{ WP5 Exploitation, business models and marketing strategies }7
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Demo Cases

oc3

% L0

Virtual demo cases
Real demo cases

The virtual demo-cases will serve as a test-bed of assessing several

Five real demo cases where selected representing 3 climate zones ) ) ) ) ) )
different technological solutions and their potential environmental,

(Continental, Mediterranean and Oceanic) and 5 different building ) o ]
economical and social impact. The selected virtual demo cases are

typologies: 1) Multifamily multistorey residential refurbishment in ] ) ] o )
representing parts of the European residential building stock with

Lithuania; 2) Historical/protected single family residential ) o ) )
high replicability potential. Together with the real demo cases they

refurbishment in Spain; 3) Single family residential refurbishment / ) ) ) o ) o
cover the main residential building types (by size, historical

new construction in Germany; 4) Rural single family residential ) ) )
protected status, age etc.) from the dominant climates (Middle

refurbishment in Czech Republic and 5) Multifamily multistorey ) ) ) )
European Continental, Oceanic, Mediterranean Climate). The demo

residential new construction in France. More details around each of ) ) o
cases were selected by relying on the TABULA-Episcope building

these demo cases is provided in the following sections.
typology.

5 REALDEMO CASES
3 VIRTUAL DEMO CASES

This project has received funding from elzN2 LISy | yA2y Qa | 2NAT 2y 9 dzNB LIS
research and innovation prograomder grant agreement No 101091967




Sample Demo Case

Single family residential refurbishment/new construction in Germany

This demo case was built in 1950 as detached single family house, now it will be restructured, modernized and extended as an apartment house with 3 condominiums.
The total floor areais 425 m2 + 112 m2 in the cellar. The total area of external walls is 420 m2. The purpose of this demo-case is to demonstrate the application of the
BIO4EEB technologies in new and existing buildings. The pre-fabricated rooftop extension and the new north fagcade were selected to test Bio4EEB technologies as
panels and insulation on the exterior walls and on the roof. The north facade on the first and second storey are an additional opportunity to install and test five
BlOPolyurethane windows in two different sizes and partitions. Approximately 115 m2 of the bio-based prefabricated facade will be applied to the roof-top extension
walls whereas 65 m2 of the bio-based ventilated fagade will be applied on the new parts of the north facade. The new rooftop is an opportunity to apply and test
Bio4EEB panels and insulation on a surface of approximately 95 m2. The rest of the already existing exterior walls will be cladded with a conventional thermal

insulation composite system. The implementation of conventional technologies and innovative bio-based Bio4EEB technologies at the same time will provide the

opportunity to compare these.

REREE This project has received funding from @zN2 LISy | yA2y Qa | 2NRT 2y 9 dzNEB LIS
st research and innovation prograomder grant agreement No 101091967
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Overview

BIO4EEB Consortium

This project has received funding from helzN2 LISy | Y
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TECHNOLOGY DEMO-CASES PARTNERS

BIOAEEB aims to accelerate the development of y 4 5 Real demo-cases have been BiodEEB brings into collaboration diverse expertise,

bio-based insulation materials which comply with the \’ selected which on top of covering different engaging a well-balanced multidisciplinary
FOLLOW US! BIO4EEB most stringent industry standards. The project building typologies and climates will also test consortium consisting of partners from 10 European

innovations would fill the growing shortage of respect- different solutions offered by BIO4EES: countries as well as one Latin American partner.

e . ful insulation materials by boosting the utilization of Expertise and Partners from Austria, Belgium, Colom-
[z E BIO insulation materials for Enhancing available and qualified bio-based materials. 1. Multifamily multi-storey residential refurbi- bia, Czech Republic, France, Germany, Hungary, Italy,
}:,_ ] the Energy performance of Buildings ‘ shment in Lithuania Lithuana, The Netherlands and Spain are joining forces

; In BIO4EEB a portfolio of non-hazardous, bio-based 2. Historicallprotected single family residen- working on BIOAEEB. Research organizations, universi-
[=1e - Codunded by insulation solutions will be developed in the form of: tial refurbishment in Spain ties, large companies and small and medium size
the European Union 3. Single family residential refurbishmentinow enterprises are collaborating in BIOAEEB and repre-
@ asiosees ® Posidonia panels and fibres construction in Germany sent a broad range of sectors such as building
@ sioiees ® Complex polyelectrolytes 4. Rural single family residential refurbish- physics, building technology, architecture, computer

@ bioteed.eu ® PLA and bio-polyurethane ment In Czech Republic science, economics, social science and materials,

® Bio-based windows 5. Multifamily multi-storey residential new
ﬁ‘% [ B
the European Unian

® Pre-fabricated fagade elements construction in France
BI0AEER

IMPACT

The newly developed bio-based materials are
expected to deliver:

3 virtual demo-cases are
selected in order to complement the real

demo sites with remaining

0, 0, popular building typologies and climates
30% 15% B e i

Solintel.

Pt h
|

Reduction of the Reduction of the total costs
embodied energy and CO2  compared to existing 1. Virtual demo-case in Hungary - Middle
at component lovel solutions European Continental climate

Co-tunded by
the European Union

2. Virtual demo-case in Belgium ~ Oceanic

climate
@ @ 3, Virtual demo-case in Italy -
Mediterranean
-

climate
20% 5%
Improvement of Reduction of the energy

insulation properties consumption over the life
eycle of buildings
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

BIOMATMAIN OBJECTIVE

To establish an Open Innovation Test BRIDMATFTB) for providing services
to a wide range of European industries and SMEsctaelerateandfacilitate
the uptake of innovation in nanenabled biobased cellular materials.
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BIOMATCONSORTIUM

26 partners from 8 countries
12 SMEs 5 Universitiess 5 RTOs 3 LEs- 1 Standardisation Body
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

Open Innovation Test Bed

An Open Innovation Test Bed is a set of entities (X)

providing common access to physical facilities,
capabilities and services required for developing,
testing and upscalingnanotechnologyand advanced

materialsin industrialenvironments

The objective is to bring nanotechnologies and
advanced materials within reach of companiesand
usersto advancefrom validationin alaboratory (TRL4)

to prototypesin industrialenvironmentg TRLY).

OpenAccessneansthat anyinteresteduser(X) canaccess
the test beds'facilities, capabilitiesand servicegX) at fair
conditions and pricing and with transparentand mutual
obligations regarding, for instance, security, safety and

intellectualpropertyrights.

Users can be individuals, teams and institutions from
academia, research organisations small and medium

enterprisesand industry, from the public as well as the

privatesectors

in H2020 Programme Open Innovation Test Beds Guidelines for Internal Management and Access Conditions

June 2023 Sustainable Places 2023 21
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Nano enable Biomaterials
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Recycling Process

tunnel lining  spray insulation

The concept of BIOMAT full value chaiowards a Circular economy
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

BIOMATDEMONSTRATORS

Furniture & Bedding

Lining for road tunnel
waterproofing:

{ IRNR féam injected
within fibre reinforced
polymer pultruded panels

w WA IFPUR foamis@ndwich
laminates manufactured using
prepreas

w

.0\)

Moulded insulation panels
and/or sandwiches:
w [26 RSYy&aAd
performance thermal
insulation biecomposite
aerogel foams based on PUR
combined with selectedctive
nanoparticles

I ITIN]) & t !

9°4

w

(0V)
e

Seat cushion and Headrest
with aesthetic features

-based opercell, low VOC
soft PUR foams

Steering wheel
-based opercell, low VOC ¥
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

BIOMATFTB

TECHNOLOGY TRANSFER SERVICES
12 Pilot Linegor nano enabled biobased materials

Foam
Recycling BIO FOAM PRECURSORS BI1O ADDITIVES

Bio-polyols (Nano) Bio-polyol FR, antimicrobial or Hydrophobic
filled polyol grafted antifungal, hydrophobic CNC
formulations bio-nanofillers bio-based SiO, NPs
Chemical ]
T Circular
recycling Approach
Nano-enabled Nano-enabled Low density Lignocellulosic Nano Bio adhesives /
rigid and semi soft and semi aerogel panels adhesives formulation adhesive bioEP
rigid bio-PUR soft bio-PUR of adhesives / PFA Panels /
foams foams promotores prepregs

June 2023 Sustainable Places 2023 24
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

BIOMATFTB
BUSINESS SUPORT SERVICES

Horizontal Services

Products Characterization Busines$landevelopment

Development of sensors for
inline analysis of products based
on near infra red (NIR) or
ultraviolet (UV) spectroscopy

Life Cycle Assessment (LCA)
and Life Cycle Costing (LCC)

. . IP Management
Evaluation of nanosafety and toxicity

DigitalTwin Approach Mentoringfor fundraising

June 2023 Sustainable Places 2023 25
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TOWARDBIOMATFTB

BIOMATTBIs operated via &ingle Entry Poin{SEP)

Proof of Concept through the

OPEN TENDER
N J
7
CUSTOMERS (=) BIOMATSEP ) SERVICES

Open access to a wide range of physical facilities (pilot tests towards technology
transfer) and to technical/horizontal services

June 2023 Sustainable Places 2023 26
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Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

The O pen Tendekims to validate and prove the concept of the BIOMABTand SEP operation, by
providing services within BIOMAB to selected applicants.

2. Proposal Evaluation 3. Service Execution

Evaluate the requested service and \ / After proposal selection, an agreement

feasibility. The selected applicants will will be signed between the SEP and the

receive the services free of charge. selected applicants. Then, the Service
Provider will execute the service.

1. Proposal Submission 4. Results Delivery

~
Ur—L) Service results will be delivered
Q] within 3-6 months, depending on
service course, type and
requirements.

Candidates apply to Open Call(s)
from January 2023 ({{iﬂ)

June 2023 Sustainable Places 2023
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OPENIENDER

1stOpen Call
January until March 2023

After the end of the ¥ Call,
an internal evaluation
process and selection of 5 to
8 customers will be
performed. Then they will
receive both horizontal and
technical TB servicdmee of
charge.

24 Open Call
June until August 2023
(to be confirmed)

June 2023 Sustainable Places 2023 28




BIOMAT

BIOMAT SEP

f activity
| read and accept the Privacy Policy

| wish to receive news from BIOMAT

June 2023

- \"‘;‘! f This project has received funding from the European
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programme under grant agreements N2, 953270

Open Innovation Test Bed for Nano-Enabled Bio-Based PUR Foams and Compos

OPENTENDER

Application for the TB services is via BIEEP welbased platform

www.clients.biomattestbed.euregister

BIOMAT is your gateway to a wide range of highly
innovative technologies and services. Through an Open

Innovation Test Bed (BIOMAT-TB), operated via a
Single-Entry Point (SEP), the European Project will allow
the development, testing and upscaling of nano-
enabled bio-based cellular PUR foams.

. DO DO,

Sustainable Places 2023
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Hybrid Workshop topromote the Open Tender

%

‘ | 2023
BIOMAT

e ,:.,:.v.._ﬂg:;gg;,_.,,]_.ﬁ;oo (CEST)

Free Workshop (Hybrid Event)

TH Wildau (Hall 17, Room 030)
Hochschulring 1, 15745 Wildau

Registration is freewww.biomattestbed.euwildau-workshop

June 2023 Sustainable Places 2023 30



BIOMAT

THANK YOU

CONTACT US
Email:website@biomattibed.eu

Website:www.biomattestbed.eu

Linkedin @biomatproject
Facebook@biomat.proje
Twitter: @BIOMAT _Proj
Youtube @BIOMAT

This project has rece
Union’s Horizon 2020
programme under g
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MEZeroE Platform

Web-based virtual marketplace

A virtual marketplace to an open innovation testbed for nZEBenabler
envelope technology solutions

) This project has received funding from the ** ok
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nearly Zero Energy buildings
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£» MEZEroE
MEZeroE Principles

EZeroEaims to create an EU distributegben innovation ecosystenfor:
%ﬁdeveloping nearly Zero Energy BuildingEB EnableiEnvelope Solutions
Aransferringknowledge
Anatchingtesting needswith testfacilities;

Aprovidingmonitoring in realbuildingsused adiving labs
Astandardizingcutting—edgesolutionscoming from SMEs and larger industries

) This project has received funding from the ** ok
Measuring Envelope products and systems 9 dzNE LIS |y YA2YyQa | 2N o )
contributing to next generation of healthy innovatkI)n programme under ok

nearly Zero Energy buildings grant agreement No 953157



MEZeroE Objectives <Y MEZErcGE

MEZeroEecosystem setp (OITB establishment)
S01.1 Develop pilot measurement and verification lines and open innovative services
S01.2 Identify modelling and (eco)design approaches
S01.3 Design and establishment of the rsiliie virtual marketplace

OITB service validation (OITB demonstration)

S02.1 Validate technology with dedicated M&V protocols according to specific TRL

S02.2 Define a comprehensive approach for indoor environmental quality control

S02.3 ldentify new opportunities to tackle societal challenges by overcoming regulatorjc':",bl,“:°
economic and technical barriers.
Longterm sustainability of theMEZeroEDITB (Business case)

S03.1 Stimulate growth and jobs with actions of mentoring and coaching

M universitat
= innsbruck

S03.2 Stimulate strong private sector involvement to enhance product competitiveness.._—==

® ©
rld sreenT EG

and impact tecnalia ¥,

{hodo tftly FYR AYLX SYSydG t20Ft &Gl 1 SKEEWKENS
Incurvo

S03.4 Structured knowledge management environment Nuvap~e

) This project has received funding from the ** ok
Measuring Envelope products and systems 9 dzNE LIS |y YA2YyQa | 2N o
contributing to next generation of healthy innovatié)n programme under P

nearly Zero Energy buildings grant agreement No 953157



MEZeroE Vision

Web-basedmulti-sidevirtual marketplacewhichwill include

£» MEZEroE

AQ Pilot Measurement& Verification Lines(PM&VL): test chainfocusedon a specificenvelopeperformanceor technologyto supportthe
developmentandperformancecharacterisatiorof envelopeproductsby meansof experimentaimeasurementand modelling

Openlnnovation ServicegOlS)combinationof tools and methodsto addressa specifictransversatopic (e.g. CEmarking,[EQmeasurement

in real buildings,openinnovationuptake)

AACCESSO real-buildingsasliving labs (LL) real buildingthat is occupiedby real people,but hassufficientembeddedsensorsto measurethe

relevantparametersandthus enablerealuseenvelopeperformanceanalysis

dditional resources and support including training, business model development, systematic IP and knowledge management
MEzeroBEwill fast-track prototypesto the market asfully characterizedandexploited (full potential unlocked)products

MEZeroE ECOSYSTEM

STAKEHOLDERS

Research centres
@/o & Labs

[

SMEs

kl & Industries
-

Public authorities
& Citizens
_—

=
7\

CHANNELS
:
g D

Open Labs
‘Workshops
Seminars
Webinars
Website
MOOCS

Social media

SINGLE
ENTRY
POINT

WEB-BASED MULTI-SIDE VIRTUAL MARKET PLACE

PHASE 1 PHASE 2 PHASE 3

Discovering Empowering Exploiting
Jot) & @)
Life cycle analysis Building envelope IPR & licensing

materials &

Business modelling Investment planning

components
characterization
and methodology Venture capital

f f

Safety and Standardization

regulatory check

MARKET

Product / Methodology
ready for the market

Product testing in Living Lab
and/or Knowledge transfer

9 Pilot Measurement & Verification Lines
3 Open Innovation Services

Ly
Ideas & Needs Q
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MEZeroE virtual marketplace @ MEZerGE

MEZeroBEwill delivera multi-sideddigital platform to servean
ecosystenof stakeholderghat contributeto the & @+ O €2S7 ... ...
of inpovativeeco-systembuildingenvelopsproducts
Industryplayers(with a specificfocuson SMES)
cademic researchpartners
Publicauthoritiesandcitizens Do you want to develop tests on your
Busines&xpertsandinvestors product?
ICT service providers / private facility test owners/

association®tc.

GO DEEPER!

It is a platform that connectsgroupsor singlestakeholdersand

createsmatchmakingopportunities.
All stakeholdersare enabled and encouragedto contribute,
RVESEARCH TO MARKET

share,reviewcontentsandservices
SOLUTION

. This project has received funding from the e
Measuring Envelope produgts and systems 9 dZNB LIS | y P yAazyoa |2 NI x "
contributing to next generation of healthy innovation programme under o

grant agreement No 953157

nearly Zero Energy buildings



£» MEZEroE

The MEZeroE Open Innovation approach

AA manufacturerenteringthe platform with a specificset of needsis guidedthrough the identification
of exactlyservicesand providersnecessaryo meettheseneeds

AWhenthe producerandthe serviceprovider are connectedviathe platform, they canmaketheir own
arrangementsandgetthe servicedone

Athe producer will be encouragedto make a contribution to the LI | i Fc@neNt€iriithe form of
knowledgeand pre-competitive data either in the spirit of open innovation or becauseof potential
direct benefits

) This project has received funding from the
Measuring Envelope products and systems 9 dzNB LIS | v PYAZ2ZY QA | 2N
I

contributing to next generation of healthy innovation programme under
nearly Zero Energy buildings grant agreement No 953157




Platform sections

A OISs thematic sectionrelated to the conceptof Openlnnovationand
the OlSdevelopedin the ecosystem
PM&VLs area dedicated to the PM&VLs,with their descriptions,
partners,activitiescarriedout and presenceon the territory

A Livinglaboratories areadedicatedto the livinglabs

A Successtories products, manufacturers successstoriesand publicly
availableinformationabouttheir processhrough MEZeroE
Resources database available to users to find academic articles,
normativereferencespestpractices.etc.
News&Events an areacollectingarticlesand eventspromoted within
the ecosystem

A Private Area: dedicatedpagefor registrationandloginto the platform.

Measuring Envelope products and systems
contributing to next generation of healthy
nearly Zero Energy buildings

£» MEZEroE

login  FAQ  Glossary

@ MEZEroE Open i & Veri Living L Success Stories ~ News &Events  Resources

Open Innovation Services

Do you want to take advantage of

services that support you in the
innovation process of your product?

GO DEEPER!

This project has received funding from the R
9 dzN2 LIS vy PyA2yQa |2 N
innovation programme under * g K

grant agreement No 953157




Open Innovation services

A Ol Standard framework procedures for certification and marking Product
guidance, product certification, Path CE Marking, Product characterization,
Support fir experimental methods, environmentatsocial audits, LCAand LCC .
analysisSupportmethodsfor digitalizationof the constructionproducts @ Open Innovatlon

A Ol Costeffective M&V smart kit for living labs Indoor air quality monitoring Filter results

Product Category v

Other filter v Search by keyword Q Reset filters

Postoccupancyevaluation, Thermalcomfort study, Acousticperformancestudy,

Energyconsumption/savingstudy, Facadeperformanceevaluation, Certification
scheme Prepostretrofit analysis

A OIS8 Guidancefor openinnovation life cyclemanagement Expertmentorshipin
accessing other markets, Market Replication Assessment, Technology

Roadmapping(Radar, Tracker,and Watch), Matchmaking focused on product

development, Matchmaking focused on product commercialization, Expert

mentorship in crosssectoral innOVatiOn, Open Innovation Event Management, Standard fr k procedures for Cost-effective M&V smart kit for living labs Guidance for open innovation life cycle
certification and marking management

Envelopd:)ac kagé:onﬂg urator Roadmap for product certification and marking Protocol for M&V in living labs to verify and Set of digital services where users can obtain
applied to a set of products (provided by IND characterise the performance of building lop: Guidance for support based i
partners). products. process.

OlSamarketplacepath:

T

Register as servicer providers and experts, apply for the validation of the

expertise

T

OISs providers can provide servicesto manifacturers and member of the

community This project has received funding from the AR
9 dzN2 LIS vy PyA2yQa |2 N
innovation programme under * g K

grant agreement No 953157



PM&VLs (Pilot lines)

APM&VL’L - Advanced Building Integrated Photovoltaic (BIPV) and hybrid ‘U M EZe rdﬁ E

Photovoltaic/Thermal(PV/T) systems characterisationfacing Efficiencyand Safety

requirements

PM&VL2 - Building envelope/Indoor Environment Quality (IEQ) interaction facing Q Measurement & Veriﬁcation
Healthrequirements Filter resuits

PM&VL13 - ActiveenergycomponentcharacterizatiorfacingEfficiencyrequirement Product Category v| | TestCategoy v | | search by keyword Q | Resatiilers

PM&V14 - Visualand thermal performanceanalysisof dynamicglasssystemsfacing
Efficiencyrequirement

PM&VI5 - Building/userinteraction characterizatiorfacingEfficiencyrequirement
PM&VI6 - Multi-layers dry nZEBEnabler Envelope Solution nEEScharacterization

facingHealthyand Safetyrequirement

PM&VL7 - Mechanicalresistanceand stability characterizationof connections/joints

betWeenCOmpOnentmaterialsand Supportingstructu resfacingsafetyrequirement Advanced BIPV and hybrid PV/T systems Building envelope/IEQ interaction facing Active energy component characterization
char?cterisation facing Efficiency and Safety Health requirements facing Efficiency requirement
PM&VIS - SOlargain COntrOI in Semitransparentenve'ope requirements Test-chain for a thorough energy demand, and Test-chain for a comprehensive stability
Test-chain for a comprehensive advanced BIPV and indoor occupants’ comfort and behaviour analysis characterization of active envelope components for
PM&VL9 - Wooden prefab componentsassessmentine facing Safetyrequirement "™/ eystens cheracerisaton e perfomance charscerzaton eneroy prosueton.
component,facingHealthyrequirement
PM&VLs marketplace path
A Registeraspilot line leader
A Insertthe detailsof the PM&VLservice
A Receivaequestsfrom client'secosystento test the products
A . . . . This project has received funding from the R
Postnews, events and additional info (resources)to promote your pilot line (lead 9 dzNB LIS} y PyAzyoa |2 N
generator)throughthe private sessiorarea innovation programme under W

grant agreement No 953157



Living Lab Owners @ MEZG 'CE

LivingLabowner's marketplacepath O Living Laboratories

Filter results

A R eg i Strati 0 ras I iVi n g I ab Own e r Product Category v Test Category v Search by keyword Q Reset filters

Ainsert  the living lab in the
marketplace

AReceive requests from  the
manifacturersto test in the living lab ¥ _ S
in a specificgeographicaarea Living Laborstary {iing Loborstory 2 Living Laborstory 3

) This project has received funding from the
Measuring Envelope products and systems 9 dzNE LIS |y 'yA2Y Q4 | 2N
contributing to next generation of healthy innovation programme under
nearly Zero Energy buildings grant agreement No 953157




£» MEZEroE

Become an MeZerOE virtual Marketplace AMBASSADOR

Theplatformisunderdevelopment,andit will be officially publishedin January2024

Initial validation phasekicksoff on month 37 (Jan2024X you are welcometo join as AMBASSADORS early

adopter (Freeregistrationfor the marketplace)!

ﬁAM BASSADORRBainingexpectedin November/DecembeR023
EARLADOPTERT®st the platform before beinglaunched(expertsin a specificdomain)

https://mezeroe-platform.r2m.cloud/

If interested in becoming AMBASSADORSor early adopters, please send an email to
fabriziaperrotta@r2msolutioncom, evacoscia@2msolutioncom

This project has received funding from the
9 dzN2 LIS vy LYyA2yQa | 2N
innovation programme under
grant agreement No 953157

Measuring Envelope products and systems
contributing to next generation of healthy
nearly Zero Energy buildings
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Outline

3 Context

3 CE4Con
3 Objectives of the project
3 Ongoing activities
3 Further Developments



Context

The construction sector is responsible for over 35% of the EU G s
total waste generation and for about 50% of all extracted
material.

Ref.: European Commission



Context

Maintenance /:3
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Extraction Manufacturing Assembly Distribution Design Use Deconstruction/

Construction Demolition %
% %'2:'
Integration
Documentation m
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Reclamation Transport/

Implementation Sales Storage Packaging

Ref: Emilie, G. (2021)



Context

CONSTRUCTION SECTOR

REQUIREMENTS

3 Reduction of energy and
material consumption

3 Better design to facilitate
recycling

3 Pre-demolition material
auditing and waste management
planning

3 Accurate and selective
disassembly operations

OBJECTIVE

3 Support the design and
production stage.

5 Serve the value chain providing:
3 Technical information
3 Sustainability assessment
3 Circular entities



CE4Con - Outcome

CE4Con - Circular Economy for Construction
Funded under the KYKLOS 4.0 research project (H2020).

| nt egration of an existing platform for C
for manufacturing:

- PLM (Product Life Management)
- LCA (Life Cycle Analysis)
- Blockchain

 KYKLOS 4.0

Funded by the Horizon 2020
Framework Programme of the
European Union




CE4Con - Partners

CONSORTIUM LEADER (SNEALY
BEM ENGINEERING & INNOVATION COMPANY
=oLUTION Business and exploitation expert

Owner of Rialto technology

%

% PROJECT PARTNERqIEALY
7/
FOCCH/I END USER :
SINCE 1914 Smart facades designer and producer
;§ PROJECT PARTNER (SMEALY
m ICT company specialised in loT and platform development
HoLonbe Owner of REUSE platform

SUBCONTRACTOR (SHHQALY

Provides competences and data about secondary raw materials
for the BECs and construction sectors

M MATERIALLY



CE4Con - Facade Circular Value Chain

MAINTENANCE &

REFURBISHMENT
: DismantlinN

and recover
PRACTICAL #fS company TENDER
COMPLETION !

..................................... DESIGN

Supply of use and ogstic  {Technical drawings
maintenance manual

(L et b Target definition

Y S P i Company quality
/ Construction

department
#2.2
Technicians g
on site
#4

Reverse

8, =

Suppliers ‘
#2.1

. ‘ Tender
Department
#1

CONSTRUCTION Precedent DESIGN
ONSITE suges DEVELOPMENT
— i Technical |
] NAESIng i drawings :
P’“Z;Z"em — : Platform User
Manufacturing A y S5 ’ development Eé CE and Attributes Upload
; ' and Technical
1 department {3 CE and Attributes Update
Documentation
FACTORY PROJECT o
_ASSEMBLY A . DEVELOPMENT, d
i ERPand PLM ; desgitZZase Assembly instructions + - -+ Data consultation
| dataupdate Purchase g | PLM data i

department
#:

PROCURAMENT / R
OF TRADES

Ref.: CE4Con- Kiklos 4.0 (2023)



CE4Con - Facade use case

Internal finishing
Vapor barrier membranes \

Insulation panels

/

MECHANICAL VENTILATION
HEATING/COOLING SYSTEM

Waterproof membrane
Cladding material: active \

and passive material
PV MODULE

Aluminium or biobased
facade frame
L mullions/transom

OPENABLE VENTS
BLINDINGS

INDOOR AND OUTDOOR
SENSORS/ACTUATORS

Glass panel



CE4Con - Facade Circular Entity

PE Upper Transom }—

Second hand PE Lower Transom _}— Re.use with___
o g different
ft Mulli -
s —{__PELeftMullion __} purposes g
{ PERight Mullion } o
7 CO/ >
@ {__LZF, LXF Brackets =
o
e Waste &
b= 2 o=
s 2 g
T E GU Gaskets =
o & - @
§ g SG Silicone ) Collection; a
g VE Insulating Glass Unit Crushing,

Washing

high-tech custom N = terial
prefabricated unit for ew raw materials

curtain wall Va%
i >
Melting and 1

VE Insulating Glass Unith—  oshaping
GU Gaskets

{ SG Silicone
Assemb,y ——{_PE Upper Transom ang
PE Lower Transom }——— N’-‘“o e ‘,\(\?:
A

PE Left Mullion

PE Right Mullion
LZF, LXF Brackets

Ref.: CE4Con- Kiklos 4.0 (2023)




CE4Con - Facade Technical Attributes

Ref.: CE4Con- Kiklos 4.0 (2023)



