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1. Cutting edge approaches for Retrofitting, combining
digital and physical technologies

Time and Cost Efficiency

Long-term Impact

Level of Standardization

Customization and Flexibility

Disturbance During Installation

Innovation in Prefabrication

Time for installation
Upfront cost
Lifecycle cost

Cost efficiency

Long-term cost
LCA tools

Level of standardization
Compatibility of systems

Customization flexibility
Modular solution adaptability

Level of disturbance while
working

Prefabrication steps: automation,
robotization
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BuildUPspeed
GreeNest

GigaRegio Factory
ENSNARE

PLURAL

GreeNest

GigaRegio Factory
One Click Reno
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GigaRegio Factory
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2. Collaborative Approaches and Regional Adaptation

e # of local supply chains created OneClickReno
° - i i
Regional and Local Adaptation Local pop-up factgnes Ll paee
e Networks and regional
engagement GigaRegio Factory

e Availability of decision-making
tools with local characteristics

e Collaborative tools for
stakeholders

ENSNARE
Collaborative Tools and Networks

GigaRegio Factory

® Local and international training ENSNARE
Training and Knowledge Sharing kits
e Structured information exchange GigaRegio Factory



3. Market Activation and Policy Implications

. . . e Validated business models . )
Business Models and Financial . . GigaRegio Factory
e Financial instruments to

Instruments OneClickReno
overcome upfront costs

ENSNARE
® Legislative documents or GigaRegio Factory
strategies influenced
Policy and Legislative Impact e New procurement standards PLURAL
® Government support for local GreeNest

portfolios BuildUPspeed
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ENSNARE - Approach

Main contribution of EN is to provide a systemic methodology combining products, systems and solutions.
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> The main goal of ENSNARE is to:
- Boost implementation of NZEB renovation on residential buildings
- Foster adoption of energy efficiency systems, products and building solutions
- Demonstrating the increase of the efficiency, habitability and performance of
the European building stock

- Promote the integration of the main actors into a common framework

> Key Facts . e 19 Partners: 11 SMEs, 6 RTD from 11 countries

e 9.97 M€ Budget (7.99 M€ EU Grant)

e 55 Months

. gl

S el e Started on 1% January 2021
P WWW. ensnare.eu




Modules

development and pilot application

X

User Information
Layer

Processing

Digital tools and interoperability in a platform

WP3/EDST WP4/DT Ul

4} e 4}
- - - Central database:

Information shared
Project Building Documents between modules per
Data Data storage project
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Cutting edge approaches for'Retrofitting

1. Industrialization as a catalyst to bring
high-technological solutions, while reduce
complexity and costs.

2. Standardization but with of versatility. Design
tools to support designers in the process,
determining the limits of prefabricated solutions.

3. Long-term view with LCA tools . Holistic
approach considering not just upfront costs but
also long-term benefits, energy savings, and
environmental impacts.

4. Cost reduction in manufacturing and process
optimisation
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Collaborative Approaches and Regional Adaptation

1. Collaborative tools necessary for
effective interaction between
stakeholders

2. Well established value chain,
incorporating key roles.

3. Information exchange clearly structured
assuring good coordination, avoiding
errors and facilitating collaboration.

4. Local, national and European level
networks to share knowledge.

*Checks activities performed
*Selects design team
*CONTRACT )

~

*Notify DESIGN team (with client

information)

S5
QP WWW.ensnare.eu

*Contact CLIENT
*Enters into the platform
*Validates

*Checks “design team contacted”
*Validates and moves on to

CONCEPT DESIGN




Market Activation and Policy Implications

1. Standards for:
-highly industrialized concepts
-Facade integrated solutions

1. Market reluctant to innovative concepts.
Promote demo cases to provide real
experiences. Variety of use cases.

2. Financial instruments, such as energy
performance contracts, to overcome the
high upfront costs of deep renovation.

3. Follow up of those exemplary cases
beyond the end of the R&D Project.
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1. KPlIs of EDST

- Cost parameters (adquistion, O&M, EoL...)

- Energy parameters (savings, renewables contribution, primary...)
- Comfort parameters (temperature and discomfort)

1. KPls of impact part in the proposal

- Time reduction

- Cost reduction

- Waste reduction

- Safety increase

s

- Improve LCA standards
’ www.enshnare.eu
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Cutting edge approaches for'Retrofitting

1.Industrialization : This recommendation matches with
the idea of standardization and simplification of deep
renovation processes, which can help reduce
complexity and costs.

2.Modular solution with adaptability : This aligns with
the idea of developing modular and prefabricated
solutions to simplify deep renovation processes and
make them more efficient.

3.Design tools for versatility : This recommendation
supports the idea of capacity building and training, as
well as the need for tools and methods to help
professionals navigate the complexities of deep
renovation.

4.Long-term view with LCA tools : This
recommendation matches with the idea of promoting a
more holistic approach to deep renovation, considering
not just upfront costs but also long-term benéefits,
energy savings, and environmental impacts. It also

;{4;:;. supports the idea of raising awareness among
”?Q’ stakeholders about the benefits whnRarasTSrFaPe. eu

1.Clear policies and regulations : Develop
implement supportive policies, regulations, ;
incentives to encourage deep renovation, sl
incentives, subsidies, or low-interest loans.
2.Financial instruments : Develop and pror
financial instruments, such as energy perfor
contracts, that can help overcome the high
costs of deep renovation.

3.Capacity building and training : Provide
capacity-building programs for professionails
architects, engineers, and contractors, to de
necessary skills for deep renovation.
4_Risk mitigation strategies : Develop and
risk mitigation strategies, such as performar
guarantees, warranties, and insurance prod
address risk aversion and lack of trust.
5.Standardization and simplification : Stal
and simplify deep renovation processes, inc
development of modular and prefabricated ¢
reduce complexity and costs.
6.Information and awareness : Raise awar
among building owners, occupants, and sta
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Slide 0 Slide 1 Slide 2
Cover Project ID Point 1: Cutting edge approaches for
project branding *name, Retrofitting
*speaker’s name sduration *Main achievements of the project
*objectives and *Main challenges or barriers
status
Slide 3 Slide 4 Slide 5
Point 2: Collaborative Approaches and Point 3: Market Activation and Policy Ending or
Regional Adaptation Implications “Extra”

*Main achievements of the project
*Main challenges or barriers

*Main achievements of the project
*Main challenges or barriers

(Just in case you need to expand any of

the previous topics, remembering the time
frame of 5 minutes)
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BuildUPspeed

Speeding up industrialised Building renovation
by introducing the Local Pop-up Factory

concept
John van Oorschot - Zuyd

ST The BuildUPspeed project has received funding from the LIFE programme of
~ the European Unition under Grant Agreement no. 101075843.



The BuildU
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Cutting edge approaches for U1

Retrofittin 4 BuildUPspeed

 We are running out of time in reducing the
environmental impact of our building stock!

« We need to find a sustainable and scalable way to
accelerate the decarbonization of our communities

« A wealth of knowledge and drive is already
available from recent European projects on
industrialized renovation level to make deep
renovation more attractive for consumers and
investors (from the public and private sectors)

« The success of the approach and legacy of several EU project More Connect project demo
chapters of the ‘Energiesprong’ can be scalable and
applicable to more EU countries



Cutting edge approaches for Retrofitting U?

BuildUPspeed

Lessons learned in general on industrialized prefabrication so far
(from H2020 projects on deep renovation):

* Industrialization of the construction process is in fact the decomposition
of a building in different standardized elements (step1).

* These elements can be produced and pre-fabricated off site and
installed on-site with standardized plug-and-play connections (step 2).

Ny ey

* The next steps in prefabrication are:
e Step 3: industrializing
* Step 4: automizing
e Step 5: roboting

However...at this moment, the average industrialization maturity level is
not much further then step 2. In some H2020 projects we could also
address the steps 3 and 4 (but not mainstreamed yet).




Collaborative Approaches & Regional Adaptation m
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Local pop-up factory
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A factory in the district itself for the time of the district retrofitting program.
The factory will develop and assemble industrialized prefab building components
that will be installed in the retrofitting projects.

Some of the key advantages: .
reduction of transport and therefore CO2 emissions hhg
reduce physical transports
individual products
Involvement of the customer in product development
Just-In-Time delivery and shorter delivery times
e.g. raw materials or highly qualified human resources
Authenticity in special cases

Noubkwbhe




Market Activation and Policy 1

Implications BuildUPspeed

Market Activation Platform

/
Z
PV
S
U
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;" Demand

A comprehensive online platform where
diverse stakeholders—companies,
developers, municipalities, technology
providers, subcontractors, and more—can
converge to share best practices, discover
funding opportunities, and engage with the
renovation ecosystem stakeholders,
ultimately accelerating the pace of deep
renovation projects.




BuildUPspeed

Thank you for your attention!

The BuildUPspeed project has received funding from the LIFE programme of
the European Unition under Grant Agreement no. 101075843.

COLOFON:

This project has received funding from the
European Union’s LIFE framework programme
under grant agreement no. 101075843

The information in this publication does not
necessarily represent the view of the
European Commission.

© BuildUPspeed

All rights reserved. Any duplication or use of
objects such as diagrams in other electronic
or printed publications is not permitted
without the author’s agreement.

Follow us:

BuildUPspeed.com

in BuildUPspeed
) @BuildUPspeed_EU
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BuildUPspeed

KPIs for decarbonization

1. KPIs cutting edge approach:
» financially (revenue increase to 8%/dwelling in contrast to the traditional 1-3%)

2. KPIs Collaborative Approaches and Regional Adaptation:
* based on portfolio’s being created at geographical scale: 350-500units/neighourhood and at eco-efficiency scale 15,000
units/factory

3. Market Activation and Policy Implications:
* number of ‘facilitated’ local portfolios with local governmental support (government as facilitating change agent)



BuildUPspeed: KPIs (cost advantage) m

BuildUPspeed

Basically the same functions: producing power and heat



BuildUPspeed: KPIs (cost advantage) U?
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The BuildUPspeed workplan
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European Bauhaus aims to be a
creative and interdisciplinary
movement, at the crossroads of art,
culture and science
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CHALLENGES:

he PLURAL and GreeNest projects:
Innovative prefabricated envelop solutions
for Zero Energy and Zero Emission Buildings
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* Maria Founti, National Technical University of Athens, Greece
« e-mail: mfou@central.ntua.gr



ﬁ PLURAL: Plug-and-use Renovation with adaptable

o lightweight Systems

Funding: H2020 - LC-EEB-04-2020:- Industrialisation of building envelope kits
Duration: 01/10/2020 - 30/09/2024

Project Website: https://www.plural-renovation.eu/ ga Srmes|om éR RECUAIR WDAIKIN i NTRASOFT IREC? TSPF
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@\ GreeNest: NEST InGrained ecosystem foR zEro
e EmissioN buildings

Funding: HORIZON-CL5-2023-D4-01-01: Innovative cost-efficient solutions for us
zero-emission buildings
Duration: 01/01/2024 —31/12/2027 PLURAL
Project Website: https://www.greenest-ecosystem.eu  metsolar &% m
Qo WA &y L = Qo
ﬁ_MALEON g;(';n-;ec‘“WD "ﬁaim.f}ff i FENIR.TNT
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Sustainable Places 2024 g : 2

Industrialized Deep Energy Retrofit


https://www.plural-renovation.eu/
https://www.greenest-ecosystem.eu/

ConExWall

hed to the existi

Heating element (replaces radiatorinside building)
Decentralized ventilation with heat recovery

New window (pre-mounted in module)

Thermal insulation

E Optional:buildingintegrated photovoltaic

1)

Key Objectives

2)
3)

Sustainable Places 2024 4)

Industrialized Deep Energy Retrofit

1 Functions of the prefabricated wood frame modules

SmartWall 1

DenvelopsComfort

Near zero energy consumption of
buildings renovated with Plug-and-Use
(PnU) kits

Fast-track renovation
Cost-effective renovation
Environmentally-friendlier deep

]
Y N B M B 'A‘IAI‘

GreeNest
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Industrialized Deep Energy Retrofit



Energy Consumption (kWh)
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Energy Breakdown
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Industrialized Deep Energy Retrofit

Pre-renovated PLURAL state

Demands [kWh/(m?-a)] 129.7 47.4
Ene;ﬁ\y/\/;f;?;gﬁgﬂtiO“ 129.7 27.55
il I

W pemands for heating, cooling and DHW
2 Taking into account the total potential PV production
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THE GreeNest OBJECTIVES/TARGETS 6

GreeNest

1) 100% carbon free construction through the
application of biogenic materials that store
carbon.

2) Reduction of embodied emissions by 50% with
respect to NZEB standard.

3) NZEB status minimizing the energy need and

covering it via renewable energy sources with

remaining primary energy consumption less than

30-40 kWh/m2. Reduction of GHG emissions by

I 1 60%.
Key ObJeCtlveS Increased productivity by >30% based on local
value chains using digitized, time efficient,
prefabricated design, manufacturing, construction
methods for timber, reused timber and
prefabricated earthen components
5) Support to the circular economy through the
development of circular construction elements
based on waste wood with reversible connections
that can be reused or recycled at the end of life.
Targets: Use of recycled components (55%),
Sustainable Places 2024 improved recyclability (85%).

Industrialized Deep Energy Retrofit

PLURAL

GreeNest

6



SP1: Insulation panel based on coffee bean wastes

THE GreeNest STANDARDIZED PACKAGES (SPS)

Embodied & End of life carbon

&.

GreeNest

Operational &

Upfront carbon

Use stage carbon

. IoT & Digital |Design / Construction .

Material Desien Tools/Productiviey Schemes Envelope Systems [Technical Systems

SP# Name SP# Name SP# Name SP# Name SP# Name
S 4 GreeNPLUGIN 0 e 14 Eco-BIPV/PV

1 ree . 10 GreenWall Cco-

Waste-wood 5 7eBIM ¥ DesignByinventiory 11 EcoTechWal - CASCADE
B processing = Heat-Harvest
3 Earthscreed for | 6 ASSESS-DST | 8  DeltaSmart 12 Window (HHW) | 16 NestControl

WDLT-Slab 13 Rotating Window

SP2: Waste-wood material processing

SP3: Waste Dowel Laminated Timber (WDLT-slab

with waste-wood and earth-based screed
SP4: GreeNest BIM objects and database.
SP5: Digital design-monitoring tool

SP6: Digital platform including Decision Support
tool.

SP7' Design scheme with limited material access

Sus a%oa Ularﬁfg'gé g Qa%{ructlon method

Industrializ

zed De

ep Energ

SP9: Multifunctional wall incorporating HVAC components
SP10: Vertical Garden integrated into a prefab facade
SP11: Prefab, circular wall from waste wood, natural fibres
SP12: Window with ventilation system with heat recove
SP13: Window that rotates with low-E glass.
SP14: PVs with low carbon footprint

SP15: Heating/cooling energy production
eco-friendly refrigerants.

SP16: BMS tool for IAQ sensors and centralized ¢ontrol.

PL

ystem

GreeNest



THE GreeNest DEMONSTRATORS 6

GreeNest

1 Berlin demo - Pavilion

ok ia iy ok

floors and slabs, lamjhated Ii 4 il

and recycled timber
Lightweight clay modules

GreeNest

Sustainable Places 2024

Industrialized Deep Energy Retrofit

9/13/2024



CUTTING EDGE APPROACHES FOR RETROFITTING

Main achievements of the projects
+ The PLURAL project has demonstrated that fully prefabricated plug and play fagade solutions can

achieve net zero energy operation of the building after renovation

[NSOA  Especiallycold  Before1994 Only exte

ventilation, air-handling systems, hydronic systems). At the same time considerable savings in B8 =%

cept extreme Before 2006  Up to 4 stor

1 H 1 H 1 Climate Constructiof U-value (existing) | U-value (final)
» Successful integration in the prefabrication of RES (such as PVs), solar thermal systems, heat pumps,

nal wall 0.87-1.36 0.16-0.18

eys 0.70-2.20 0.19-0.24

installation times and costs were achieved. cold
. . . DENIELTEN  All except extreme  Before 2010 Only external wall 0.48 -2.56 0.20-0.30
« Storage (thermal, electrical) and low carbon footprint materials and components could be part of the G = S
prefabrication. Flexible solution for retrofitting including EV-charging

+ GreeNest: Effective “integrated” solutions for decarbonised, adaptative and regenerative Built
Environment

Main challenges / barriers

“‘Performance—based” building design and architectural concepts need to be developed to allow the
design of the prefabricated facades and the selection of RES technology to be adapted to building
characteristics.

+ The further development of digital platforms to better control and monitor renovation with prefabricated
solutions will help to eliminate current design and manufacturing uncertainties.

+ The plug and play solutions of PLURAL can be extended to achieve zero emission buildings when
circular economy principles and nature-based materials are considered.

* Properties of construction products that use nature-based materials are not yet fully understood.

Sustainable Places 2024

PLURAL

3.

GreeNest
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ADAPTATION

Main achievements of the project

Main challenges/or barriers

) . . . LY T
11Ictfainahla Placac ] ) 4
UD LA IS

Improvement of living conditions, energy performance
Benefits for residents (thermal, air quality, humidity, noise)

Renovation without disturbing tenants

Nature-based materials can offer new pathways for greening the construction sector

Industrialization, component integration as part of the manufacturing: new business models
Value Chains are still fragmented and not fully organized

Need for new approaches that could transform already industrialized prefabricated systems into
“green construction products”.

Need for new methods for circular design involving all stakeholders

PLURA

z.

GreeNest

10



MARKET ACTIVATION AND POLICY IMPLICATIONS

Main achievements of the projects:

* Enhance existing building utilization and user comfort.
* Multi-disciplinary approaches to support the EU building product industry
* New fully validated construction products

Main challenges/barriers

* Need for whole-life cycle approach when assessing strategies to decarbonize the built
environment

» Update of EPBD to include prefabricated systems.

* industrialization is currently hindered due to limited organization of circular value chains
addressing local-regional but also global requirements

» Acceptance (industrial, end-user and social): Restricted due to lack of large-scale
demonstrations, long-term performance evaluation, harmonized standards, economies
of scale to reduce costs

PLURAL

z.

GreeNest

» Lack of regulatory framework for active building fagcade components



KPIS PER CATEGORY

Cutting edge approaches:
« ZEB versus ZeB
* Time

* Cost
+ Accuracy Market Activation and Policy:

* Procurement processes
* Financing models
* Business models

B

PLURAL

&

GreeNest

Collaborative Approaches:
* Participatory events
* Hands-on demonstrations



- The projects have received funding from the European Union's
. s Horizon 2020 and HORIZON research and innovation programmes

PLURAL GreeNest

j¥linll0
THANK YOU
FOR THE ATTENTION!

SPECIAL THANKS TO ALL THE PLURAL AND
GREENEST PARTNERS

FOR CONSTRUCTIVE WORK and OUR
COLABORATION!

PLURAL

GreeNest

Sustainable Places 2024
Industrialized Deep Energy Retrofit
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One Click Reno A0 5]

Ineland, Spain, The Netherlands, ~ bytheEUundenthelFE  pnoject
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The aim of One Click Reno is to contribute
to the transition towards a zero-emission
building stock accelerating the volume and
depth of building renovations in the EU by
making visible and tangible the benefits of

"d" . !
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1..Cutting edge approaches

A High upfront costs e Renovation plan configurator [ flexibility
A  Findability, updateness e Measures, objectives & timeframes [ scalability
A Applicability e A view on aggregation (BARRIO) [ cost-efficiency
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e A focus on industrialization o a
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gz Collaboratlve Approaches &

sRegional Adaptation

e 5 pilots across EU

A Perception & trust e Analysis of market
A Renovation market tissue e Co-design with stakeholders
A Transferability e Components & strategies common definition

e Products & roadmaps local adaptation

/\ CNE N

networks h regions h tools
created onboarded adapted
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3.Market Activation & Policy
Implications/= &

e Automated starting point [ facilitating

A Awareness e Aggregation of renovation roadmaps [ critical mass
A Organization e Assessment of policies, grant schemas, permits &
A Governance & support processes requirements 1 decision making

e Discussing strategies and policy frameworks to support
the industrialization of deep energy retrofit

AN

nh BBMM h policies/ plans
validated subsidies adapted

e
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KPIls matrix

Challenges O
Approaches ¥

Innovative
technologies

Collaboration &
adaptation

Activation &
Policy

Un Upfront
awareness cost

Compatibility Long-term cost

networks

Market
tissue

networks

Organiz
ation

networks
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Trust

networks
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Transfer
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Regions
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Support
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About INFINITE

6 partners from 9 countries
66 months, from 2020 to 2026
Develop, test, and uptake on the market prefab retrofit

Potential, investment,
concept design
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p=3
z-'-- R2, Ind. Allin1

":I * R1, Bim-P
/ﬁ\/ & Plugins

smms Envelope Kits

v R4, Market
> z R5, IDR
m Potential @ observatory

Map

* Ready! *100% ready * 90% ready * 60% ready * 15% ready

Features Features Features Features Features

- Plugins and » Design for * Monitor of « Different * Engaging
BIM-P Disassembling real users & stakeholders
interconnected performances interaction * Networking

* Use at *» Compare levels w/ other
concept p!\ase design target initiatives
w/ simplified « Define nZEB

data (energy,
LCA, LCC)

level



Cutting edge approaches for retrofitting -
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Cutting edge approaches for retrofitting -
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Collaborative approaches and regional
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Market activation and policy implications
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Energiesprong wants to solve the CO2 problem of our buildings by
developing a mass-market for scalable nearly zero-energy solutions

for existing buildings

energie High likeability
sprong oA

)

830°

High quality

SCALABLE

Affordable

[0 through innovative design for serial refurbishment
solutions as a complete product
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> About LIFE Giga Regio Factory ‘_)@n & @

DURATION: 3 years, 2022-2025 |_’
CONSORTIUM: 13 partners from 4 countries '

1. Open-source tool for better 2. Integration accelerator of 3. Kit Giga Factory for
aggregation strategies industrial solutions industrialisation
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; GOAL: Capitalize the
first industrialized
Enable more group purchases Helping construction Helping manufacturers and net-zero prOjeCtS to

of renovation, more efficient, in companies to industrialize and solution providers scale up to ]
several regions of Europe develop their solution catalogs meet the massive demand Su p pO rt renovation

=>» Massify the demand to give =>» Accompany the evolution =» Develop industrial SCa I e up
volume and visibility of the market capacities




> Cutting edge approaches for retrofittic . = ' o
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Figure 2: The five step macro-analysis of the residential building stock




> Collaborative approaches and regional adaptation

Training of local actors in the supply chains (solution providers and general contractors)

WP3 - General Company - Midmarket Enterprise > A support programme tailored to your Ob]eCt“’es
(without in-house subsidiaries) B
Demathieu & Bard —GCC maturity
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s Rabot Dutilleul — RAMEry
workshops
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S site Large Market

‘JL-'e"ovmenr Support kit

@ Module
e-learning

Product approach -

Discovery kit

Discover the DISC?VE'Iy
Webinar

Involvement
Participation - ¢ Participation in

Site visits, physical workshops, online
modules and coaching on projects




> Market activation and policy implications

Business plan assessment with a total cost of ownership approach to capitalize
industrialized renovation benefits and economies of scales in different Countries
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