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Agenda Workshop opening

Karine Laffont-Eloire, NEBULA project

- Solutions developed by EU-funded projects to decarbonize the building
stock and improve its resilience

- Q&A and roundtable

5min Closing remarks

Funded by
the European Union




Nebula

A Built4People Project

NEBULA brings transdisciplinary
support to innovators in the
construction sector




NEBULA: a Coordination and Support Action funded under
Horizon Europe to support the Built4People partnership to:

Foster the
dissemination &
adoption of the
New Europan
Bauhaus values
and principles
towards the
construction
sector

New European
Bauhaus

Facilitate access
to funding and
networking
opportunities for
Innovators
through the
Built4People
partnership

Built4People

Set up a network
of Innovation
Clusters to
enhance
collaborations
between various
organisations,
countries, and
disciplines

54p c)Built4People

Innovation Cluster

Funded by
the European Union
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Nebula

A Built4People Project



v A Handbook to guide

innovators on NEB
concepts, activities and
opportunities

Webinars to share more
specific knowledge on
NEB-related topics

A network of NEB
Advisors to support and
promote our events &
material towards clusters
members and innovators

What we offer to the B4P Innovation Clusters and their
ecosystems

v' Dedicated clusters

module on the
METABUILDING platform

Support to the front-
runner B4PIC Aquitaine-
Euskadi and follower
clusters

ldentification and
promotion of EC-funded
innovations

%’
et

A liuilt&People Projoct

»

Improved access to

finance

v A finance toolbox both on
public and private
funding of innovation

v' Match-making sessions

v' Capacity building
workshops for clusters

v ‘On demand’ financing
help desk to clusters

Funded by
the European Union
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The network of B4P Innovation
Clusters is growing!

2 clusters have already
signed the B4P Charter

15 clusters are in the process
of joining the network




Solutions developed by EU-funded

projects to decarbonize the
NgtPleﬂ building stock and improve its
resilience
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Our speakers today
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Nebula

A Built4People Project

Integrated renovation solutions, with energy performance guarantee

Alejando Alonso (Valencia Clima i Energia)
Vivi Plagaki (European Dynamics)

Energy performance assessment and certification - George Giannakis (QUE TECHNOLOGIES)

Holistic renovation packages, with a circular approach - Javier Antolin Gutiérrez (CARTIF)

Industrialisation of deep-renovation workflow - José Luis Alapont (UPV)

Smarter historical buildings for better energy performance - Matteo Porta (RINA-C)

Beyond energy performance: improving resilience, preparedness & responsiveness

- tukasz Wilczynski (ASM) Funded by

the European Union




. N"EBENTO

Energy efficiency Building Enhancement
through performance guarantee Tools

:***** Funded by

ok the European Union

Funded by the European Union. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect
those of the European Union. Neither the European Union nor the
granting authority can be held responsible for them. Horizon Europe
Grant agreement N° 101079888.

RESEARCH
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OF TECHNOLOGY Clima i Energia Co-op

Univerza v Liubljani




Consortium

« ETRA: Coordinator
11 Partners (7 countries)
4 Pilots (Spain, Estonia, Greece and UK)
Total Budget 5,6 M€ (Funding 4,8 M€)
Duration 36 Months
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I h PROJECT OBJECTIVES

b Development of a one-stop-shop platform for all actors involved in the building and
renovation sector

Focuses on citizens as key players in the energy transition

Increase the involvement of public institutions and energy communities by helping
them to identify potential buildings for improvement.

— ;




I h PROJECT OBJECTIVES
d

Explore the best financing for users by studying the type of support available.

Include new savings in EnPC coming from user comfort, energy efficiency and
demand response mechanisms creating new business models

— N



Building performance
contract module

- Generation and
management of standard
EnPC

- Loogbook with financial
information and decision-
making tool.

One Stop Shop
=72

Q

Monitoring Module

Monitor dwellings in terms
of energy consumption and
comfort

KPIs related to EnPC

Simulation Module

Physical and economic
simulation
Base for EnPC tailoring

13



o Dynamic Map: EPC for buildings in cities

arrer de ['Alcalde Reig

ELEMENTS ON THE OSS

- Energy and comfort simulation based on BIM in Energy+

L1 R
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ELEMENTS ON THE OSS

P& Monitoring (energy, comfort, CO2..) and user clustering =] Unique platform with different roles

~ Demand response x o+ - o x

@ localhost:3000

& Users groups

One-Stop-Shop

DWELLINGS v Comfort
EBENTO | |
First name Last name kd
I > locahost3000/ece I
v e e Username Email =
Password © Confirm password © I

nnnnnnnnnnnnnnnn user type * Country *

Citizen - United Kingdom -

Data for 'Very uncomfortable’ group
)

curent Dwelling cadastral reference Building cadastral reference
T e i

Suggestions [ 1agree to the terms and conditions

Already having account? SIGN IN

Suggestion 1 [r— Jre—

Avoid HVAC use by wearing light clothes

Sensor 1 (FLOORD ROOMY) Corleve

‘Sensor 2 (FLOORD ROOM2) 80

20240424 00:42:24 20240424 08:2726 20240425 151225,

15




ELEMENTS ON THE OSS

B common space for citizens and companies

Match between users and companies

= Renovation scenario ‘. Helena Papadolis

€

Flat 3 rooms Possible builders

g Builder 1 Complete renovation

Builder 2 Windows

Windows renovation
Builder 3 Insulations

[] nsulation of Walls

[J Other change 1
Send a nofification

D Other change 2

[j Other change 3

2
= EPC Composition L}

[}

B EnPC management, control and definition

EPC manager a0

@ Creats from templale  OR () Compose from scraich

Current home
“Your current home is: Three rooms, 1 kitthen, 2 baths, HVACs in living room, Central boiler,...

Requirements and needs

You do not have included any information yet...

Search template

16



I Iﬁ NEW EnPC FOR EBENTO 0SS

EnPC model

Technical & financial aspects (relevant for the digital platform)

1. Design and installation of energy efficiency and RES measures
Renovation works specification
Contract and installation schedule

2. Performance Guarantee * Define basic skeleton for all type of EnPCs
Annual Guaranteed Energy Savings and Consumption SO ICIIeICICl | (e the most important elements
NEW: Demand Responsiveness and Flexibility fit-for-EBENTO * Adding new parameter: COMFORT and

- NE\{V-: Gularantieg Quality and Comfort 0SS . Efcl\jsA:? rZEiSde"uTi?IEbuildings

. Project implementation

4. Monitoring and energy savings calculation

5. Financial compensation

6. Notification and management of significant changes and delays

Legal & contractual aspects (outside OSS)

EBENTO OSS platform will suggest suitable solutions and useful tips for various elements of the contract, and it could
also facilitate the management of the contract.

The legal decisions and the actual contract will be signed outside of the platform’s environment.

—17



Pilots Overview

Pilots

Different renovation and monitoring stages to
enhance energy efficiency and comfort of users

Valencia

Athens

18



ValenCIa PIIOt _ - _ Deep renovation

Facade

Objectives

Measure and monitor the previous and the renovated state of the
buildings — energy consumptions and comfort (24 dwellings)

Engage homeowners properly during the whole renovation
process — clarify their implications, benefits and steps to be
followed.

Engage ESCOs and construction companies in the process so they
can offer attractive renovation solutions.

£ Oficina
& de I'Energia

Valencia
Clima i Energia

19




OF TECHNOLOGY Clima i Energia

etral-D =|R|U|- JOANNEUM ))))) TALLINN UNIVERSITY |/ Valéncia

Univerza v Liubljani

THANKS

Alejandro Alonso | Valencia Clima i Energia
alejandro.alonso@climaienergia.com

/Connect with us:

www.ebentoproject.eu

n (@ebentoEU m @ebentoproject G (@ebentoproject



https://twitter.com/ebentoEU
https://www.linkedin.com/company/ebentoproject
https://www.youtube.com/@ebentoproject
http://www.ebentoproject.eu/
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FORTESIE

Digitisatisation and automation enablers

f Digitisation

ij Real demonstrators targeting several different
stakeholders

Business models

EPC packages

& @ @ @

w5\ Integrated EPC packages to raise overall
EPC value proposition

demonstrators New business models for original and replicated

packages serving, immediate market take up
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‘\ Objectives and Expected Results

Integrated EPC packages to raise overall
EPC value proposition

EPC packages
Poland @Latvia @Portugal @Greece @Greece
5 r’ &5 M ﬁ M M o
France,Spain |||||||||
[ Digital Technologies ]
/" Renovation |\ Renovation /W Renovation "\ | | /7 Renovation ™\
Technologies Technologies Technologies Technologies Technologies
Water pumps . PIBV Wind
PVs HVAC Insulation Insulation [ '“H‘:Ixz
Sewage water HVAC HVAC nsu atlpC:;\
heat recovery PIPV PV
- .
Guarantees

Energy reduction rate (%)

Indoor Environmental Quality (%)

Total CO2 emissions saved (tnCO2/ year)
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Digitisation and automation enablers FORTESIE

Behavioural SSH

\Y/[eYo =] engagement Standardised S ST

Monitoring and Contracts

Data Verification

sovereignty Recommendation engine

Gamified mobile app
Blockchain

Digital green-euro
Neobanking app

Data analytics
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@ Poland

S—

Objectives and Expected Results

Real demonstrators

Various building types

Q Latvia

@ Greece

@ Greece

e@é.ﬂ
FORTESIE

Driving Necessity

* High energy builds due
wastage and outdated systems

e Outdated Building
Envelope: Materials like
windows and potentially
insulation (old regulations).

e Air Quality: High CO2 levels,
limited natural ventilation.

e Visitor and Worker Comfort
and Awareness: Outdated
design and internal comfort
conditions impacting visitor &

worker comfort
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Objectives and Expected Results éﬂlé.‘
FORTESIE

Real demonstrators .. .
. Driving Necessity
Households of various types | . High energy builds due wastage and

outdated systems
Outdated Building
Envelope: Materials like windows and

ﬁ ﬁ ﬁ potentially insulation (old
regulations).

@ Spain @ France @ Portugal Air Quality: High CO2 levels, not
monitored.
Low living Conditions
Lack of trust to ECP contracts
Housing and Energy Poverty criteria -
Economic deprivation associated with
poor housing condition (including,

enerii discomforti.
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Lessons learnt ) wfl ﬂ
FORTESIE

A Comfort Price
B Introduction of the concept of "comfort price" to

raise awareness of the cost of comfort and the
) impact of better renovations.
Supports users engagement and decision making.

T(—o Integration Complexity
- common data model and
N - Facilitating integration with tools (Esthisis Edge and

Esthisis Agent)
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W Challenges .
< : FORTESIE

o0 Collaborative Business Models

r ‘@’ l Diverse stakeholders interests->create
oo scalable, replicable renovation solutions.
—

3_.-/,5@ = | Many suppliers cause delays. -> Renovation
“4—a—" | marketplace to streamline collaboration and

L reduce delays.
| AR _

Bureaucratic Delays
:= Public authority processes and bureaucratic
A hurdles significantly slow down energy
renovations.

(f Renovation Complexity

A
OSS Marketplace Adoption
,'9'\ Create traction and show value to local networks

EI\I‘_’I/EI ->need many suppliers and dessimation to becuse

useful and sustainable.



Find out more .\/ﬂz.‘
FORTESIE

I What is FORTESIE Project?
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INSTITUTE FOR
EUROPEAN ENERGY
AND CLIMATE POLICY

Who we are
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‘\ Thank You

Vivi Plagaki

Y paraskevi.plagaki@eurodyn.com
R&D Department
European Dynamics

Stay Connected

FORTESIE EU @fortesie_eu fortesie horizoneu
Project S

https://zenodo.org/cor.nmunities/fortesie_eu_pr FORTESIE EU
oject/ Project

This project has received funding from the European Union’s Horizon Europe (HORIZON) Innovation programme under the grant
agreement No 101080029. Content reflects only the authors’ view and European Commission is not responsible for any use that
may be made of the information it contains.

Fortesie EU
Project

fortesie.eu
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Unlocking the Renovation Wave

Energy Performance Assessment and Certifications

George Giannakis
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technologles




&
CHRONICLE - Objectives cHRONICLE
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CHRONICLE - Objectives

User & Market Engagement
Objectives

> Deliver User-Friendly tools of true

value through a co design
process

Design Compound Service
Offerings & Flexible Business
Models

Business & Replication
Objectives
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CHRONICLE - Objectives

Technical &
Technological Objectives

Holistic Energy Performance
Framework for Building Lifecycle

BIM based tools for monitoring
decision making support

(0p}
)
2
1
O
2
0
O

User & Market

Standards-Based, Interoperable
Building Performance
Framework
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This project has received funding from the European Union's Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Objectives

Business & Replication
Objectives

> Validate CHRONICLE's Impact &
Maximize Replication Potential

User & Market
Technical & Technological
Objectives
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CHRONICLE - Concept RONIC

Building Performance Digitalisation and Dynamic Logbooks for Future Value-Driven Services

Building Holistic & Dynamic Performance Framevvor'kir

| -

Rating beyond Energy

;* : *; This project has received funding from the European Union’s Horizon Europe research
S e and innovation programme under grant agreement No 101069722



CHRONICLE - Concept

Building Performance Digitalisation and Dynamic Logbooks for Future Value-Driven Services

Digital Twin Framework

Data Driven Digital Twin @ Physics-based Digital Twin

Building Holistic & Dynamic Performance Framework

Reducing the Gap between Simulated & Measured Performance

;* ) *: This project has received funding from the European Union’s Horizon Europe research
I and innovation programme under grant agreement No 101069722

Rating beyond Energy



CHRONICLE - Concept RONIC

Building Performance Digitalisation and Dynamic Logbooks for Future Value-Driven Services

Digital Twin Framework

Data Driven Digital Twin @ Physics-based Digital Twin

;* ) *: This project has received funding from the European Union’s Horizon Europe research Semantic interopera bility
I and innovation programme under grant agreement No 101069722



CHRONICLE - Solution

From Concept to Practice — Actual Development and Integration

Applications

Digital Building S Performance b Renovation ==z Investment / -’\
Logbook Evaluator Planner Appraiser a

DT - Framework

KPIs calculation services

f 1[ Whole Life Carbon KPis ]
w

[ Sustainability ]l Human Centric

KPis ] [ Economic KPls

& Social KPis

 ———
Simulation, predicting & forecasting services

("Occupancy | (Assets Usage|( Comfort / | Building Assets Building |
@, ||V~ | 0@ [ ™™
ﬁ][ -—@][ = ][eot“e- }[ L

N
|[ Simulation Engines ]

Machine Learning Algorithms
[E—
C) CHRONICLE Common Data Environment (:)

Data Sources

o i e €

loT data Weather data 3D Building Materials & Economic data
Information Model Components data

Data Driven DT platform

S
S
Q
=
Q
=
Py
wy
S
2
w
=2
£
a,

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Solution

From Concept to Practice — Actual Development and Integration

Applications

e O O,
Digital Building . Performance Renovation Investment / "\
Logbook Evaluator Planner Appraiser a

DT - Framework

KPIs calculation services

Whole Life Carbon KPls ]

Sustainability Human Centric
KPIs & Social KPIs

] | Economic KPls

ChroViewDBL ﬁ
T4.1

 ———
Simulation, predicting & forecasting services
=

("Occupancy | (Assets Usage)[ Comfort / ) Building Assets Building

Well-Being

&, 0@ | ™™
S| Ta)| 2 leov )| &

Simulation Engines ]

Q

Data Driven DT platform

Machine Learning Algorithms

[E—
C) CHRONICLE Common Data Environment

E
B
S
o
[
Q
-
W
wy
o
-
wv
-
£
o

Data Sources

@00 O

loT data Weather data 3D Building Materials &
Information Model Components data

This project has received funding from the European Union's Horizon Europe research
and innovation programme under grant agreement No 101069722

ChroViewRen
T4.34 T4.2

T4.2

Renovation Planner*’

T4.1 ' >

|

IoT platform | |loT pla
Hypertech CIR

loT plmorm

lloT platform
Neogrid

Weather data | Weather data \Weather data
service 1 service 2 service n

T5.1 - Pilots partners (loB)

Integrated DT Framework
T3.4 T4.3 T4.4 T4.2
Data-driven ¢ Physics-based *
DT DT —-—
732 73.3
peL  “ | Common Data Environment
T3.1

T4.2

A
IFC+




CHRONICLE - Solution

From Concept to Practice — Actual Development and Integration

2
Qo
5 ChroViewDBL * ChroViewRen * ChroViewPlus “/ | ChroViewOcc * ChroViewFM <
5 T4.1 T74.3-4 T4.2 | T4.2 T4.2
""""""" Integrated DT Framework | Renovation Planner Investment Appraiser Performance Evaluator
73.4 i T4.3 T4.4 T4.2
£ $ Data-driven */ Physics-based © |
= £ DT DT =
.‘g_\ 2 3.2 73.3
o
S B B |
Q
=
Q
= £
= g’ pBL ¥ Common Data Environment )
Q g T4.1 B T3.1
o =
[y [)
B o
Q
g loT platform | |IoT platform [IoT platform| loT platform | [Weather data|(Weather data|  [Weather data 2
8 Hypertech CIRCE IES Neogrid service 1 service 2 | servicen IFC+
8 75.1 - Pilots partners (IoB)

ofironcLe

*** This project has received funding from the European Union's Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Solution

ChroViewDBL | g G| | o
T4.1 T434 T42 ‘ J T42 T42
Integrated DT Framework i Renovation Planner Investment Appraiser ' Performance Evaluator
T34 H 743 T44 T42
Data-driven *  Physics-based '
D1 oT —-—
8.2 3.3
oBL ¢ CCommon Data Environment g
T4.1 3.1
‘ 1 [
[ | !
1o plattorm| 10T platform| T platform| 0T platform | Weather data [Weather data| _ Weather data
CE rid servicen Fce
T5.1 - Pilots partners (108)

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Solution

ofironicle

ChroViewDBL a 0 | q
T41 434 T42 ‘ J 142 42
" Integrated DT Framework Renovation Planner Investment Appraiser *' Performance Evaluator
T34 i 43 44 T42
o B RONICLE DBL: Digital Building Logbook
ot oT —
CHRONIC : Digital Building Logboo
Common Data Environment a
3.1
loT plattorm| 10T platform| loT platform| loT platform ‘Wulnluwwuu[um‘ wum]wdou a
Hypertech || CIRCE 1ES Neogrid ser || service n IFC+
751 - Pilots partners (Io8)
cfirONICLE oy Helpv H obRrONICUE > Building Workspace > Record > HYPERTECH Test Building-RCRD-00039 jay Help H
= DBL = HYPERTECH Test Building-RCRD... & -
. Details Authorized Users
« PUBLIC Portfollo Last Modified Records & Assigned To +
DBL P .
- HYPERTECH Test Building-RCRD-00050 General Information
HYPERTECH Test Building 3 months ago & Tags +
Address: 13 Avenue 1 T - o Uploaded B
i ype E f tificates’ ploaded By Administrator
Cait sidebar HYPERTECH Test Building-RCRD-00039 MR FELCIRLIED G D N
sldebs @ Share +
3 months ago
Building (Select to display Files Section) ypERTECH Test Building Upload Date 07/05/2024
Issued Date AL

Add Building

View List

Timeline

Records ordered by: Issued Date

Upload Record

Expiring Date

Related Files

Files Number 1 s
File1 A~

File 1 [private/files/Sample_Standardised

EPC Template.pdf

File 1 Details

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Solution

r Renovation

Title About us
' Planner
Post-renovation KPIs
.
N:
ChroViewDBL. a a a rO | eW e .
Check the KPIs for your project.
T4.1 T4.34 T42 ‘ J T42 T42 @ Explain what they see.
. .
J App for Renovation Studies
" ingrated OF Framework Renovation Planner . Investment Appraiser | | Performance Evaluator
T3.4 H T43 T44 T42
Data-driven *  Physics-based ' KPI1 Value KPI 8 Value
D1 oT —-—
T2 T3.3
KPI 2 Value KPI 9 Value
KPI 3 Value KPI 10 Value
e 9 e " Value Value
Ta1 — T3.1 KP1 4 (G
I J I I ] KPI'S Value KPI12 Value
loTpator 17 latiorn T plator| I latior | (Wosthar dta Wetherdta _ Westor daa S
Hypertech || CIRCE IEs Neogrid 1 || service2 servicen IFCe - "
. B /alue /alue
T5.1 - Pilots partners (IoB) KL el
KP17 Value KPI 14 Value
; i rName Renovation Plan .
Projects [ TN Overview Q- °
Hpaarsio Koo B ootereprofcs
uhpia AT Aaykabac B . .
Meviahopog NeptBohdxkt . . . el w0 w0
Neoywpovba AOUTPG. Bpaksvtio
Aaykada
Opaxaorpo o
Nakaiékaotpo > Avakngr Properties.
Kaparha:
Avdados 100 3oy ecogdovians o
{aaMapt Cotegory 1 cstegory 2 Cotegory 3 20 20 2
e Edit! Edit2 Edt3 Edits Edits Edite Edit7 Edits Edite Edt10 Editn Editi2 Editls Editls Editis
b oupo revery || | ) ) O ) O O O i e e
unla
rsuptoio
sivbos
ok cioows . (e e e e
©eooakovikng oy Narme P P P P P
Nednohn Gt B2 a3 Edte €S EaRe 7 Eate B> EGIO SN T EART Edle EdRTS
Kaoxint ; ottt o | | o e o
Oeooalovikn
5 cL(om Edit] Edit2 Edit3 Edit4 EditS Edité Edit7 Edits Editd Editlo Edith Editi2 Editl3 Editl4 Editis
Tpiavbpia
o | | o o o T
i e Xopratng category 1 category 2 category 3
ARG A Edit] Edit2 Edit3 Edit4 Edit5 Edité Edit7 FEdits Edit9 Editl0 Edith Edit12 Edit'3 Editl4 Editls
novp (f Aato o | | o o o
Navépapa
Kahapapid Category 1 Cotngory 2 Gotegery 3 O Name I Pl i ® I’ o
Avyapua Kowoog
@ mepowosdas
Settings OPHN 1oua6e

This project has received funding from the European Union's Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Solution

H ChroViewDBL 9
: & T42 74
e T ¥ ey v Performance EvalGaior
T34 H 4.4 T42
| Datadriven sics-based © | L
K L ot ot -
T2 33

ChroViewFM: App for Facility Managers

ool

This project has received funding from the European Union's Horizon Europe research
and innovation programme under grant agreement No 101069722










CHRONICLE - Key Challenges RONIC

> Reducing the Gap between Simulated and Measured Performance

Static Data

Other simulation Parameters

Building Information Model: Operational Schedules: Typical Meteorological Years: Domain Expert Information:

v Geometry v HVAC setpoints, status v Dry Bulb Temperature v Simulation timestep

v' Construction v' Openings Operation v' Relative Humidity v’ Surface convection algorithm
v Materials v' Artificial Lighting v Solar Radiation v' Heat balance algorithm

v HVAC components v’ Electric Equipment v Wind speed/direction, etc. v’ Convergence criteria, etc.

¥ ¥ ¥ ¥

Building Performance Simulation Engines

v’ Static data collection is very time- v oversimplified and modelled as

consuming process, often either deterministic or
requiring more time than is predefined rule-based
available within project deadlines schedules

v Static data transformation non-
standardized process; results can
significantly vary from one
modeller to another

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Key Challenges RONIC

> Reducing the Gap between Simulated and Measured Performance

Static Data

Other simulation Parameters

Building Information Model: Operational Schedules: Typical Meteorological Years: Domain Expert Information:

v Geometry v HVAC setpoints, status v Dry Bulb Temperature v Simulation timestep

v' Construction v' Openings Operation v' Relative Humidity v’ Surface convection algorithm
v Materials v' Artificial Lighting v Solar Radiation v' Heat balance algorithm

v HVAC components v’ Electric Equipment v Wind speed/direction, etc. v’ Convergence criteria, etc.

¥ ¥ ¥ ¥

Building Performance Simulation Engines

®

v Automated IFC to Input Data Files v° obXML - methods and models to

of Simulation Engines — streamline reduce the gap between simulated
& expedite the static data and measured BEP by representing
acquisition OB in a standardized XML schema

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722




CHRONICLE - Key Challenges

Reducing the Gap between Simulated and Measured Performance

* ¥
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* *
* *
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This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722
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CHRONICLE - Key Challenges

> Guidelines for OpenBIM (IFC 4 ADD2 TC1) model creation
> CHRONICLE IDS for BEP simulation and SRI calculation

Integrated Data Quality — Consistency, Completeness, Correctness

()

Stati

ic data

1

CHRONICLE IFC
Model Checker

3

Compliance
errors or missing
properties?

CHRONICLE PB-
DT BIM-to-BEP generator|

CHRONICLE Common Data Environment

Dynamic data

loT Platform

CHRONCLE DT-DT profiling
& obXML generator

P

-

P o

|

CHRONICLE DT-DT: obXML
performance evaluation

|

Accurate
Occupant
Behaviour
Models?

No

ofiRONICUE

> Common Data Model - Brick and BOT ontologies
> KPls, BIM and |oT data fusion

*
*

‘ CHRONICLE Integrated Digital Twin ’

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101069722
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Thank you!

ofironicle

Contact: George Giannakis
george@que-tech.com

/

Website: chronicle-project.eu
LinkedIn: linkedin.com/company/chronicle-heurope
\X (Twitter): @CHRONICLEheu
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BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

INTRODUCTION

Project name: Renovation packagEs for HOlistic improvement of EU’s bUildingS Efficiency,
maximising RES generation and cost-effectiveness.

Main objective: To develop fully-functional prototypes and demonstrate in operational
environment [TRL7] 8 Renovation Packages (RPs) of promising technology innovations
designed for a wide range of building renovation actions, including deep renovation, that

overcome the main barriers that slow down the current EU renovation ratios.

Key Facts

~8

EU-funding:

10/2022 - 09/2026 10 Mio. €

IS 3
| | "% | Co-funded by . ; .. W
n ...+ | the European Union SUSTAINABLE CARTIF Javier Antolin Gutiérrez | Luxembourg | 23-25 September 2024 11.10.2024 | 54
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BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

REHOUSE OBJECTIVES

* Implement a people-centric social engagement strategy (Social Task Force).

« Upgrading 8 renovation packages (RPs) from TRL4/5 to TRL6 integrating
bio-sourced/reused/recycled materials, multi-functional designs and onsite RES valorisation.

« Application of a BIM-based workflow and deploy an Integrated Project Delivery (IPD)
methodology during the renovation activities including design, construction and building
operation phases.

* Deployment of 4 buildings renovations in Kimmeria (GR), Budapest (HU), Saint-Dié-des-
Vosges (FR) and Margherita di Savoia (IT), including detailed design, pilot set-up,
demonstration and evaluation to validate in operational conditions (TRL7) the
8 renovation packages.

. Definition and demonstration of several renovation business cases, and novel business
models. Definition of a clear and robust pathway to the market per RP.

 Boost market uptake, scalability and replicability of REHOUSE RPs towards TRL9.
Standardization of the RP through a set of guidelines.

g[
%
i
[
[ ]

* Deployment of dissemination and communication channels and synergies with other lD
relevant projects and EU level initiatives. ~ U [




BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

RENOVATION PACKAGES OVERVIEW

)28 RP#2

5 L)

Multi-sourced heat pump Adaptable/dynamic
building envelope (ADBE)

RP#1

RP#5 RP#6 RP#7 ﬁ
Q T
Multipurpose fagade PanoRen Activated cellulose
system with bio-based thermal insulation
insulation and BIPV made of wood waste
LIMITED MODERATE
renovations renovations

0%
RPH7, RPHB

RP#%\
\\

SmartWall

RPH1 , RPH4

* Energy use reduction; 0% - 30%
Average costs: 60 £fm’

Co-funded by
. the European Union

* Energy use reduction: 3% - 50%
Average costs: 50 - 330 €/m’

RP#2 RPH3, RPHS, RPHE

* Energy use reduction: > 60%
Averoge costs: > 330 €/m’

DEEP
renovations

SUSTAINABLE
PLACES

C

RP#4
— )

@)

Centralised Holistic
H&C Renovation Kit

RP#8 Q
W

Intelligent window system

100%

REHOUSE Renovation principles

High use of recycled and/or bio-sourced materials and components, together
with high rations of recycability to promote enhanced circularity within the
construction value chain

Prefabrication and industrialisation of construction works to improve
productive, competitiveness of the construction companies, reduce renovation
times and avoid resident disturbance

Multi-functionality of envelope solutions to foster built-in RES and HVAC
components

of onsite RES

Smart management of energy transfers for more efficient and comfortable
building performance

RP#2, #3, #4, #5, #6, #7

RP#2, #3, #6, #8

RP#2, #3, #5, #6

Affordable renovation components directly integrating or enabiling the integration RP#1, #2, #3, #4, #5, #6

RP#1, #4, #8

i
CARTIF ' Javier Antolin Gutiérrez | Luxembourg | 23-25 September 2024 11.10.2024 | 56




BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

RENOVATION PACKAGES - RP#1 & RP#2

» Multi-source operation: Utilizes a combination of natural heat sources,

W = including solar, geothermal and air. Control strategies to select the
source or combination of them to increase the efficiency of the system.
o on » Functions: Provides efficient space heating, cooling and domestic hot
e water (DHW).

» Performance: Achieves a COP of up to 4.5 surpassing traditional heat

PSYCTO Z pump systems.
'''''' ' » Refrigerant: Uses HFO known for its lower environmental impact.

» Sustainable materials: Constructed with recyclable aluminium and
T‘"\‘ glass.
L= » Modular and prefabricated: Accelerates renovation with quick
e assembly.
nasmgemeicee | 3> Adaptable design: Customizable for various architectural geometries.
» Integration ready: Compatible with bio-based insulation, PV panels,
‘(i( electric batteries and HVAC units.

» Full control and monitoring: Integration of sensors and actuators.

ith ‘IA\‘

TN
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BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

RENOVATION PACKAGES - RP#3 & RP#4

» Multi-functional wall system: Combines eco-friendly insulation, fan-

(g‘ coils, mechanical ventilation with energy recovery, batteries, PV panels,
A" and high-performance windows.
Ry » Customization: Tailored to meet specific project needs and preferences.

NEy » Prefabrication: Efficiently produced and assembled to reduce
installation time.
Functionality: Heating, cooling, ventilation and energy generation.

» Reversible Heat Pump System: Utilizes an air-water heat pump,
o powered by on-site BIPV, and connected to a PCM-integrated thermal
_)m energy storage tank (TES).
. » Functionality: Centralised heating and cooling.
Crmmieaneise > Sustainable materials: Incorporates recycled and bio-sourced . |
materials with high recyclability. W & =
» Efficient Energy Management: Smart management for optimal energy Yot |
transfers and improved building performance.

C

B
Al e .-
/| I
Co-funded by

the European Union SUSTAINABLE CARTIF ' Javier Antolin Gutiérrez | Luxembourg | 23-25 September 2024 W 11.10.2024 | 58
PLACES




BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

RENOVATION PACKAGES - RP#5 & RP#6

» Bio-based insulation & BIPV: Features bio-based insulation combined
with Building-Integrated Photovoltaics (BIVP) for sustainable energy use.

» Prefabricated panels: Modular panels integrating thermal sound

st tocesd absorption, photovoltaics, and vertical greening.

Teinmasee |5 Modular substructure: Anchors to existing building walls, enabling easy

installation and flexibility.

Enhanced efficiency and aesthetics: Provides energy efficiency and

architectural enhancement.

» Multi-functional wall system: Enhanced existing Panobloc® panels
based on recycled wood material with additional components and
functionalities. Upgrade panels integrating ventilation and second-life
photovoltaic panels.

o ool » Industrialized construction: Advances prefabrication and on-site

installation processes for efficiency.

Sustainability focus: Emphasized recycling, reuse of components, and

creating a fully passive building.

Co-funded by

the European Union SUSTAINABLE CARTIF ' Javier Antolin Gutiérrez | Luxembourg | 23-25 September 2024 W 11.10.2024 | 59
PLACES



BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

RENOVATION PACKAGES - RP#7 & RP#38

» 100% Natural composition: Made of wood and agricultural waste
without synthetic additives, ensuring an eco-friendly product.

» Circular economy-friendly: Easily recyclable, with no harmful
e components, supporting sustainable life cycles.
mecowswmie > \Waste-to-value: Coverts waste cellulose into a durable insulation
s material, used for decades in construction.
‘o » Eco-friendly alternative: Replaces artificial insulation, reducing

environmental impact during production and retrofitting.

» Reduce heat loss by 50%: The IWS significantly reduces heat loss
.-—-. through windows, minimizing energy consumption for heating and “
a cooling. |
e | » Smart management: Equipped with sensors and controllers, the \
o system optimizes solar gain, improving energy efficiency and user
g‘f’s comfort throughout the building. L oM M -
» Adaptable for all buildings: IWS can be integrated in an easy way into
both existing or renewed windows in any type of buildings.

IS S
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BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

DEMO-SITES

* Type: Student residence building.
* Date: Second half to 18t century
: * RPs: RP#2, RP#7 and RP#8
“.* Area: 1,027 m?

Type: Residential building block.
Date: 1959 SAINT-DIE
RPs: RP#6 :

Area: 2,260 m?

DAPEST

GHERITA
OIA [N |

MMERIA

* Type: Student residence building.

e Type: Social housing building.
* Date: 1986

e Date: 1997
* RPs: RP#1, RP#2

* RPs: RP#4 and RP#5
* Area: 880 m?2
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BUILDING RENOVATION WORKSHOP — UNLOCKING THE RENOVATION WAVE -

CICULAR PRINCIPLES IN REHOUSE

v

Use of Recyclable and Bio-Based materials: Many packages use
sustainable, recyclable, or bio-sourced materials, contributing to resource
efficiency and reducing waste.

Modular Design and Prefabrication: Prefabricated and modular
components accelerate installation, minimize material waste, and allow for
easy disassembly or reuse, aligning with circular economy goals.

Recycling and Reuse: Several Packages focus on recycling and reusing
materials such as second-life photovoltaic panels and bio-based insulation,
supporting the circular economy by extending material life cycles.

Waste-to-Value conversion: Some solutions convert waste into valuable,
durable insulation materials, demonstrating the potential of reusing waste for

long-term applications.

Energy efficiency and RES integration: Efficient energy management and
the use of renewable energy sources help minimize energy use, reduce
carbon emissions, and promote a circular approach by Iowerlng overall

resource consumption.

Co-funded by
the European Union

SUSTAINABLE
PLACES
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Project concept
@ Pre-retrofit Fﬁi

During-retrofit

SCAAI - Scan to

D) Ainperso

BIM-based RE SUITE platform (DMO)

BIM and asset
recognition tool PN
g ||

L

=
L]

Human-centric Energy Pod

design workflows

Energy efficient
construction

BIPV

Technical system [ * Green Smart Wall sites
requirements * Adaptable
* Resilient Solar windows
¢ Inclusive Faq;a_de 3D
printer

Low-Carbon

<L b

A=
A4
1
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=
o
]
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Re;,‘,’j_"f;,?" [ (/(____ Sustainable B&C RIALTO - AR tool
~—__ valuechains _,)
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Energy & Comfort Optimisation

Interface (ECOI)

Green WSN —‘

Multistage energy
consulting system

A
IEQ

Proactive operational optimisation

aiiy

<

L -

Owner & user
expectations

Human-centric design implementation and evaluation
OHSE protocols, accessibility, acceptance

Post-occupancy feedback loop

Sustainable finance

Market uptake
INPERSQO Training Programme

Green business models

Ainperso

Energy Pod

BIPV Solar window

Facade 3D printer




3 different pilots
F &

Vouliagmeni (Greece)

« Comparison with
conventional retrofit
Maximise indoor
comfort and energy
performance

Valencia (Spain) Velp (Netherlands)

« Kit synergies « Culturally heritage-

* Indoor environment protected
and ventilation. Low-disruption & Low-
Adherence to the pollution
heritage status Energy-efficient retrofit

Ainperso



Good practices

- Important having a technical partner
to support public administrations
responsible for demo cases

* Invest time and effort in the first
phase to understand synergies
between technologies and how they
can be integrated in demo cases

Ainperso




Lessons Learnt

- Pay particular attention to the pilot's
development risks (budget, licences,
tenders, political changes, etc.)

« Stakeholder engagement: Implement an
effective and flexible incentive system to
avoid refusing or dropping out

« Great difficulty in maximising synergies
between different independently
developed technologies

Ainperso



Challenges

« Complete workflow/holistic
approach (pre-during-post-retrofit)

* Fit the jigsaw puzzle of coordinating
technologies and pilots into the
right timing

- Identify, classify and select KPIs
valid for all processes and systems in
Impact assessment

https://www.entrekids.cl/producto/rompecabezas-3d-de-madera-6-pzas-1

Ainperso
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Challenges

*Industrialisated solutions for
heritage buildings

» Industrialisation of the built
environment requires personalisation
and adaptability: standardised and
Rrecise systems must be applied to

andcrafted buildings.

- Compatibility between heritage
buildings and prefabricated systems
requires common criteria for
implementing industrialised processes

Ainperso


http://www.contrafforte.es/p2.html

Challenges

*Industrialisated solutions for
heritage buildings

- Heritage: no universal criteria,
must be interpreted and adapted to
multiple factors: type of building,
conservation, historical, architectural,
economic, social, symbolic value...)

« Some buildings or parts of historic
buildings or sites have opportunities,
but not everything is possible, it is
important to recognise the limits

FRAC Dunkerque (France), Lacaton & Vassal

-
a InperSO Photographer: Philippe Ruault

https://www.lacatonvassal.com/?idp=61



https://www.lacatonvassal.com/?idp=61

Challenges

*Industrialisated solutions for
heritage buildings

- Compared to traditional processes,
how to develop high quality and cost
effective industrialised solutions

- Reversibility: key to convince certain
stakeholders (administrations, owners,
citizens) of the need to automate
processes and systems

Ainperso

Roof of San Juan Monastery (Burgos, Spain) BSA Barrio & Sainz de Aja
Photographer: Santiago Escribano
https://bsaconsult.com/proyecto/cubierta-monasterio-de-san-juan-burgos-2/
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Smarteestory

Smarter historical buildings
for better energy
performance

Matteo Porta
RINA-C

24/09/2024
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the European Union




Security level: RINA/CL/SENSITIVE

Smarteestory main Objectives and scopes

SMARTEESTORY 1is creating a smart integrated building automation and
control system for monitoring and optimizing historic non-residential
buildings energy performance integrating the 9 domains proposed by SRI
methodology, incorporating human requirements and envisaging real-

time and active user engagement.

SMARTeeSTORY system automatically detects the building users’
archetypes (via DRL algorithms) therefore informing the optimization and
control services on their specific preferences

SMARTEESTORY is developing and interoperable and cybersecure-by-
design software and hardware solution fully enabling the three

functionalities required for a building to become “smart”:
= Optimization of operation of technical building systems,

= Adaption to the external environment;
= Changing conditions in relation to demands from building occupants

@ SMARTEESTORY ﬂI_II_Q

SUSTAINABLE
PLACES 2024




Security level: RINA/CL/SENSITIVE

Smarteestory architecture

SMARTeeSTORY
System

Cybersecurity r I1'I'=~‘=:"I_~'ill BUILDINGS
1 r - Figld laye
| |4 SMARTEESTORY < 5
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PLACES 2024
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SMARTeestory METHODOLOGY
DEMONSTRATION & IMPACT '—

PHASE 1- MAPPING @
REQUIREMENTS
(WP1)

Mapping the needs and requirements to
digitalize the historic non-residential
buildings:
+ Building structure and its history
» Energy efficiency of Technical Building

Systems
+ Building's occupants overall comfort

Perfom a data collection through: Desk
analysis; Literature Review; Interviews, Co-
design workshops with demo owners and
occupants.

Translation of the collected information into:

+ Technical requirements for the hardware
and software solution composing the
automation and control system

+ SMARTeeSTORY KPIs framework (List of
indicators and targets ) for the
demonstration activities (PHASE 3)

v

SMARTEESTORY

Development of models of buildings
occupants through a data base to
detect users’ preferences and energy
demand (WP2)

Development of physics and data-
based models to evaluate building
energy performance (WP3)

Development of optimization and
control algorithms for each demo-site
incorporating models and user
requirements (WP3)

Development of software and
hardware solutions, according to
the requirements identified in
PHASE 1, to realize the building
automation and control system.

PHASE 3 -

ASSESSMENT (WP5)

+ Data  acquisition for baseline
characterization and other WPs
developments

+ Creation of as-built digital models for
each demo site;

+ Executive design of demos
interventions
* Deployment of SMARTeeSTORY

system and hardware installations;

+ Monitoring and impact assessment for
evaluate SMARTeeSTORY system
effectiveness

+ TRL8 through real-life implementation
in 3 real-scale demonstrators

Security level: RINA/CL/SENSITIVE

SUSTAINABLE
PLACES 2024
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Promotion of the project results and
replication at EU level:

« C&D Plan

- Exploitation Strategy
+ Replication

« Training Activities

« Certification Activities

MPSPaF

PHASE 4 - FUTURE
VISION AND
PROMOTION (WP6)




/7

SMARTeeSTORY PILOTS

3 real-scale demonstration buildings
(non-residential historic building) to
reach TRLS:

= Riga City Hall (Latvia) [REA, RTU,
PELLINI, SE, TERA, RINA-C]

= University building hosting the
Faculty of Architecture and the Built
Environment of the Technical
University of Delft (The Netherlands)
[TUD, TERA, SE, RINA-C]

= Facilities of the High Court of Justice
in Granada (Spain) [CUERVA, AAE
CARTIF, TERA, SE]

SMARTEESTORY

Security level: RINA/CL/SENSITIVE

European climates

0

Northern — Eastern EU

Latvia
Riga

Y __

Western EU
The Netherlands
Delft

D—

Southern EU
Spain
Granada

iqi":“j . Mediterranean climate
. [ Continental climate
ALLANTIC, Atlantic climate
OCEAN Polar climate

[ Mountain climate
I subtropical climate

L
2 ®neagn Se?d

-

Demo sites locations and EU
climatic zones

AMe
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Security level: RINA/CL/SENSITIVE

SMARTeeSTORY PILOTS

CRTT @JH ul rim
(C LS ol

University building hosting the
Faculty of Architecture and the
Built Environment of TUD

Justice in Granada

Baseline Future Baseline Future
scenario scenario scenario scenario

Method B Method B Method B

SRI 21%,classF  78%,class C SRI 12%,classF  72%,class C SRI 12%, class F
assessment

Baseline Future
scenario scenario

89%, class C

assessment assessment

Z

flele
%ﬁﬂ‘ SMARTEESTORY - NS
PLACES 2024




Security level: RINA/CL/SENSITIVE

GOOD practices and lessons learnt

Challenges Good practices Lessons learnt

Perform simulation on how SRI
improvement could impact of
energy/environmental/economic KPIs

Matching between SRI methodology
and «standard» KPIs estimation (T)

This 1s still a field of investigation
and innovation

Time needed to diagnosis and
technical inspections to commission
pre-intervention monitoring

Designers must meet Technology

providers and collaborate closely since TR O ISR GGk

phase

campaign (T) the beginning
Data availability for modelling Reliable data are fundamental when Gloe collaborann HEEEEE _be?ween
o . . . modelling teams and optimized
activities (T) models are required for digital twinning .
control logics developers
Time spent for public tendering To have a clear vision of the bill of Ly 9 e = 2elvamEe e Feauiret
- N for tendering procedures mostly
processes or authorizations (A) quantities

when public

| A SMARTEESTORY SUSTAINABLE
gpi! PLACES 2024




Security level: RINA/CL/SENSITIVE

matteo p«

RINA-C
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Development of Low-Carbon, Resilient Technologies

State of the Art MULTICARE
MULTICARE focuses on creating low- - _
carbon, resilient solutions that cater to
multiple hazards such as earthquakes,
floods, and heat waves. These solutions - L ﬂ
are designed to be adaptable, scalable, | “ E
and suitable for both new and existing |
buildings. The project emphasizes the x Structural strenghtening (expensive, not v :gﬁir:rtsgnhgissiltiigr:F;igzn;iz?ri;?l?rie of
use of modular. plug & play owcaten e suctsw s 23t
sysi'ems that are easy to install, x Technical complexity and invasiveness v~ Low-invasiness of the double skin
reduce construction time, and minimize New design focusing on zero-emission exoskeleton
disruption during renovations. x only (no multi-hazard resilience) Standardized detailing for future-proof

construction (new and existing)

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).
Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. O]




Multi-Hazard Approach

State of the Art MULTICARE

Impact Heat wave | ; 4 i ;
— | | project's methodology, considering the various

Flash-Flood natural threats buildings face. MULTICARE

| Earthquake | | develops solutions that ensure buildings can
H withstand and recover from multiple types of
[ |

A multi-hazard approach is central to the

Probability

x Focus on single or two hazards ‘/ Multi-risk approach in a LCA perspective exireme WQCI‘H‘IGI’ Condlhons' LLIE

x No fragility curves for climate v New vulnerability models for climate- holistic opproach is expec’red to enhance the
related extremes related extremes as heat waves

hazards, including seismic activity and

long-term durability and safety of buildings

x No integrated socio-economic v New methods for assessing social . . ,
and environmental impacts losses from multiple extreme events across different environmental scenarios.

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).
Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. 02
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Digital Tools for Decision Support

MULTICARE also aims to advance

digital tools and services that support
decision-making across mul’riple

scales, from materials to urban
environments. These tools include a
digital library of resilient technological
solutions and a suite of services for

resilience assessment, design,

and management. The digital
solutions will help stakeholders make
informed decisions by quantifying
potential losses due to disasters and
evaluating the resilience of different
building materials and technologies.

Funded by
the European Union

Frontend

Spatial Decision
Support System

User Interface

Buildings resilience
improvement based on
multi-hazard resilience

ndex evaluation pre- and

Energy network
resilience improvement
based on simulation of

different interventions to
secure energy supply in
critical areas

where there could be cumulative hazards effects

Earthquake
impact

Extreme
weather
events impact

Flooding
impact

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).
Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. 03

Backend

Earthquake hazard
Seismic analysis
Carbon emission
Life-cycle analysis
Life-cycle costing

Weather data
Comfort analysis
Energy performance
Wind risk assessment
Carbon emission
Life-cycle analysis
Life-cycle costing Building
Flood hazard * Energy
Flood analysis network
Carbon emission

Life-cycle analysis

Life-cycle costing




Real-Time Monitoring and Response Systems

The project plans to develop and

implement real-time digital monitoring
Multi-hazard real-
time monitoring, 5 ;. systems to track the health and

alert systems and Resilient facades and -
emergency planning structures with reduced performance of buildings. These systems

loss of functionality and

Management

Rapid response and real- tools, early warning systems, and

SDSS for multi-risk time damage and . : .
et , 3 masesements of socio- rapid response mechanisms, enabling

intervention planning economic losses

buildings to respond quickly to critical
hazards and minimize damage.

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).
Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. 04




Large-Scale Demonstrations

To validate the effectiveness of these solutions,
MULTICARE will conduct large-scale

demonstrations in three European countries—

ltaly, the Netherlands, and Romania.
These demonstrations will focus on different
climatic zones and building types, ensuring the
adaptability and resilience of the technologies

in diverse contexts.

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).

Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them.
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Community Engagement and Social Innovation

O

o

Living labs and

co--creation sessions o

Individual level

OPNO)
O
(?\"\

Household level

whe

Community level

WHAT

User Acceptance &
Satisfaction of new
solutions

Co-participatory =
M u Itl‘Ca Re design approach '@@'
O YN
Human-Building
Resilience Human-in-the loop
Pre & post assessment

Human resilience
Perceived safety
Comfort and well-being

Public
Engagement

User-friendliness
Diversity and inclusion

Funded by
the European Union

A key aspect of MULTICARE is its

commitment to involving communities in
the design and implementation process.

By fostering co-participatory
design sessions and promoting
education on resilience, the

project aims to ensure that the solutions
developed are inclusive, user-centered,
and socially sustainable.

This project has received funding from the European Union under the Horizon Europe Research & Innovation Programme (Grant Agreement no. 101123467 MultiCare).
Views and opinions expressed are however those of author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible for them. 06




THANK YOU

SOCIAL SCIENE HUMANITIES

FOR YOUR PROJECT

o
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()

tukasz Wilczynski
Project Manager

lLwilczynski@asmresearch.p
0 +48 697122 540
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Future cooperation

Nebula

A Built4People Project
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NETWORK OF BUILDING RENOVATION PROJECTS

Network of building E&EZHE

il = ArGiR

renovation projects

EBENTO
 Initiated beginning of 2024
 Different approaches on digitalisation, || |||
renovation solutions and services HERIT4AGES

* Array of demonstration-sites EU-wide
* Pool of interdisciplinary experts

* Network of projects with synergies .
« Collaborations leading to wider reach '

SMARTEESTORY

E Co-funded by the
I I European Union

CHRONICLE e

Drastic
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Opportunities for synergies

« Clustering event with 30 B4P

projects, organised with CINEA on
19/M/24

« SAVE THE DATE! Final event
NEBULA on 6/03/25

93

[ °
a'e>

*_| Built4People

2nd clustering event, 19.11.24

With the participation of: L —
Access  AEGIR ) CALECHE Res [De( . @ Y ceento
DATAWISE Drastic
g o P . )
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FINAL EVENT
Jointly organised by:

SAVE THE DATE!

6th 7th March 2025, Brussels

«.> ) Nebula

A BuiltdPeople Project

Creating

r F \ Actionable
e Futures

)
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Nebula

A Built4People Project



Nebula

A Built4People Project

Thank you!

https://built4people.eu/nebula_project

Karine.lL affont@dowel.eu

I Funded by
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