


Starts on Durat 

(min)

Agenda Item Speaker/Moderator

08:45 15 ά/ƻƴƴŜŎǘƛƴƎέ κŀǊǊƛǾŀƭ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎ  

όǘŜƴǘŀǘƛǾŜ ŀǘǘŜƴŘŀƴŎŜΥ  р ǇƘȅǎƛŎŀƭ ǇǊŜǎŜƴŎŜΣ мп ƻƴƭƛƴŜύ
09:00 5 Welcome - Introduction M. Founti 
09:05 40 PROJECT PRESENTATIONS

¶ INFINITE:Industrialiseddurable building envelope retrofitting by all-in-one interconnected 
technology solutions

¶ PLURAL: Plug-and-Use renovation with adaptable lightweight systems

¶ ENSNARE: ENvelopemeShaNddigitAlframework for building Renovation

¶ POWERSKIN+: Highly advanced modular integration of insulation, energizing and storage 
systems for non-residential buildings

¶ SWITCH2SAVE:Lightweight switchable smart solutions for energy saving large windows and 
glass facades

¶ StepUP: Solutions and Technologies for deep Energy renovation Processes Uptake

¶ DRIVE0:9ƴƎŀƎƛƴƎ ŎƻƴǎǳƳŜǊǎ ŦƻǊ ǘƘŜ ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ ƻŦ 9ǳǊƻǇŜΩǎ ōǳƛƭŘƛƴƎǎ

S. Avesani

M. Founti

F. Noris

J. Corker

M. Fahland

A. Panchal

J. van Oorschot

09:45 45 wh¦b5 ¢!.[9 LΥ a!ttLbD ŀƴŘ ά/[¦{¢9wLbDέ hC ¢9/Ibh[hDL9{ 59±9[ht95 Lb ¢I9 twhW9/¢{

¶ Sum-up of H2020 Deep Renovation-Positioning paper; conclusions and recommendations 

(John van Oorschot, 5 mins)

¶ ¢ȅǇƻƭƻƎƛŜǎ ƻŦ άtƭǳƎ-and-tƭŀȅέ ƘȅōǊƛŘ ǎȅǎǘŜƳǎ (both opaque and transparent systems) based 

on passive and active systems and technologies that fulfill multifunctional and off-site 

prefabrication requirements. Circular technologies (10 min). 

¶ Control/automation/IoT interactive systems/ collaborating with the Plug-and-Play hybrid 

technologies towards fulfilling energy, comfort and safety requirements (5 min).

¶ Wrap up(F. Noris)

Federico Noris 

(ENSNARE)

John van Oorschot 

(DRIVE 0)

Jorge Cocker 

(Powerskin+)

Matthias Fahland 

(Switch2Save)
10.30 15 Coffee Break



Starts on 5ǳǊŀǘ όƳƛƴύ Agenda Item Speaker/Moderator

10:30 45 wh¦b5 ¢!.[9 LLΥ Ih² 5h ¢I9 ά/[¦{¢9w95έ ¢9/Ibh[hDL9{ t9wChwa?

¶ TOWARDS NZEB:Which technologies can contribute to the NZEB / Positive Energy 

targets? Can we achieve energy positive deeply renovated residential buildings with 

Plug-and-Play hybrid systems? (10 min)

¶ Challenges and threats: OPEN questions (such as safety, standardization, 

manufacturing, business models, market) (10 min)

¶ Wrap up(S. Avesani)

Stefano Avesani(INFINITE), 

Peru ElguezabalEsnarrizaga(ENSNARE) 

AmishaPanchal

(StepUP)

ConstantinosTsoutis

(PLURAL, Powerskin+)

11:15 15 Workshop wrap up, next steps, close of meeting M. Founti (PLURAL)
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Industrialised durable building envelope retrofitting by all - in- one 
interconnected technology solutions

Stefano Avesani

01.11.2020 ς30.04.2025

https://infinitebuildingrenovation.eu/

Iнлнл

Speaker

Organisation

Start / end date of project

Project website

Funding

Eurac Research



Project key objectives

фκуκнлнн 5

O5 Demonstration

To build-up a consensus for the Renovatio4.0 approach

O4.1 Buildings

Tofacilitatethe demand-sidecriticalmassactivation

O1 Tools

To enable easier 
management of Ren4.0

To better assist cost-
efficiency & LowCarbon

O2 Technologies

Toincreasemarketappeal
of industrialisedall-in-one

envelopes

O4.2 Stakeholders

Toincreaseacceptanceof
the Ren4.0 stakeholders

O3 Business

To foster the activation of 
the Ren4.0 market

¢ƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ƳŀǊƪŜǘ ǳǇŘŀǘŜ ƻŦ ƛƴŘǳǎǘǊƛŀƭƛǎŜŘǊŜǘǊƻŦƛǘ



Concept and Methodology
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Industrialisedrenovation = RENOVATION 4.0



Concept and Methodology
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LƴŘǳǎǘǊƛŀƭƛǎŜŘǎƻƭǳǘƛƻƴǎ ǘǊƛƎƎŜǊƛƴƎ 599t w9¢whCL¢ ǊŜƴƻǾŀǘƛƻƴ ƻŦŦŜǊƛƴƎ

V ƴ½9.ǘŀǊƎŜǘ ōŀǎŜŘ ƻƴ 
Á IƛƎƘ ƛƴŘƻƻǊ ŎƻƳŦƻǊǘ

Á 9ƭŜŎǘǊƛŦƛŎŀǘƛƻƴ

V {ǘŀƪŜƘƻƭŘŜǊǎπŎŜƴǘŜǊŜŘ ŘŜǾŜƭƻǇƳŜƴǘ

V [/! κ [// ϧ 5Ŧ!κ5Ŧ5ƻǇǘƛƳƛǎŜŘ

V !ǇǇŜŀƭƛƴƎ ōǳƛƭŘƛƴƎǎ

V CƭŜȄƛōƛƭƛǘȅ ƳŜŜǘƛƴƎ ŘƛŦŦŜǊŜƴǘ ŀǊŎƘƛǘŜŎǘǳǊŀƭ Ǿƛǎƛƻƴǎ 
όŜΦƎΦ ǇƭŀǎǘŜǊ ±{ ǾŜƴǘƛƭŀǘŜŘ ŦŀœŀŘŜύ



The solutions 

Technologies 
developed
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Plug-and-Play solutions of the project

GREEN ROOF and FACADE KIT

ÅTimber based prefab façade and roof

ÅAround 16-20cm rockwool insulation (60kg/m³)

ÅPossibility to prefabricate different greening systems 

(from climbing plants to living walls)

ÅRainwaterirrigation system

9/8/2022 9



tƭǳƎπŀƴŘπtƭŀȅ ǎƻƭǳǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ

GREEN ROOF and FACADE KIT

ÅGreywater BioElectricalSystemto power sensorsfor 
irrigation control

9/8/2022 10



Plug-and-Play solutions of the project

FRESH AIR, H&C KIT

ÅTimber based prefab façade

ÅAround 20cm rockwool insulation (60kg/m³)

ÅAccessible prefabricated decentralized ventilation 
machine(and accessories as plenum, ducts, control unit)

ÅInnovative machine: fresh air & heating & coolingsupply

ÅTwo possible integrations:

o Under the window 

o As parapet/on the balcony

9/8/2022 11



tƭǳƎπŀƴŘπtƭŀȅ ǎƻƭǳǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ

SMART WINDOW KIT

ÅPrefab window and shading

ÅSun shading techs:

VTraditional curtains, lamellas 

VCommercial elechtrochromicglazing

VPlasmachromicglazing

9/8/2022 12



Plug-and-Play solutions of the project

SMART WINDOW KIT

ÅSmart measure and control system

VSENSE bar

VRemote server for real time optimisation

9/8/2022 13



tƭǳƎπŀƴŘπtƭŀȅ ǎƻƭǳǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ

9/8/2022 14

BIPV KIT

ÅColouredglass-glass PV modules (with dynamic selection 
tool)

ÅStructured cover glass (Satin,3d-shaped,smooth, texture)

ÅOptimisedmodule sizes and Tailor-made

ÅGlued or Hybrid or Mechanical anchoring



Plug-and-Play solutions of the project

9/8/2022 15

BIST KIT
ÅFull solution including windows, sun 

protection, final cladding, etc.
ÅPrefabricated in the factory
ÅP&P Hydraulic connection
ÅWeatherresistant(long life)
ÅQuick installation (time saving)
ÅArchitectural integration (aesthetics) 



YŜȅ ōŀǊǊƛŜǊǎ π/ƘŀƭƭŜƴƎŜǎ

MARKET UPTAKE

ÅInvestment cost of the DEEP RENOVATION

ÅInvestment cost of the ALL-IN-ONE PREFAB SOLUTION

ÅWeight of timber-frame envelope modules

CHALLENGES

ÅIndustrialisationto drive DEEP RENOVATION

ÅALL-IN-ONE envelope requirements not standardized

9/8/2022 16



Consortium

17

Coordinator Project Partners



t[¦w![Υ tƭǳƎπŀƴŘπǳǎŜ wŜƴƻǾŀǘƛƻƴ 
ǿƛǘƘ ŀŘŀǇǘŀōƭŜ ƭƛƎƘǘǿŜƛƎƘǘ {ȅǎǘŜƳǎ

Maria Founti, Coordinator

01 October2020, 48 months

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

H2020 - LC-EEB-04-2020:- Industrialisationof building envelope kits

Speaker

Organisation

Start date

tǊƻƧŜŎǘ ǿŜōǎƛǘŜ

Funding

National Technical University of Athens



PLURAL key objectives

19

PLURALaims to design, validate and demonstrate a palette of 
versatile, adaptable, scalable, off-site prefabricated Plug-and-Use 
(PnU) kits.

The key is to understand how to select and integrate various 
renewable energy technologies, incorporate them in prefabricated 
façade components and optimize their performance for different 
building types, climates and socio-economic conditions. 

PLURAL demonstrates the integration of hybrid passive and active 
systems into one kit and their ability to work together in synergyfor 
façade retrofitting, reaching NZEB.

1) Near zero energy consumption of buildings renovated with PnUkits

2) Cost-effective renovation

3) Fast-track renovation

4) Environmentally-friendlier deep renovation

5) Flexibility ςAdaptability

Key Objectives

фκуκнлннΣ {ǳǎǘŀƛƴŀōƭŜ tƭŀŎŜǎ нлнн



PLURAL Concept

20

ÅThree PnUkits: the SmartWall, the ConExWall(external Wall Heating and Cooling kit) 
and the HybridWall(external texTILESconstructive system  with Advanced Heat and Cool 
recovery kit)

ÅSix demonstration sites implementing the PnUkits

ÅEnhancement of occupant satisfaction via a user centric approach that implements 
learning based control methods and strategies.

ÅA Building Information Modelling (BIM) based data handling platform and a Decision 
Support Tool (DST) will be developed to enable the optimal component selection, and 
integration, best PnUkit design, faster and low-cost manufacturing and installation.

ÅPLURAL focuses on how to manufacture the PnUkits minimizing energy use and material 
waste (implementing lean manufacturing principles-F.Q.Ps).

ÅDevelop training tools for main stakeholders (planners, installers, building owners and 
end users);

ÅImprove the life cycle based (LCA, LCC) performance standards applied in the building 
sector.

9/8/2022, Sustainable Places 2022



PLURAL Methodology

21

Achieved 
M1-M24

фκуκнлннΣ {ǳǎǘŀƛƴŀōƭŜ tƭŀŎŜǎ нлнн



The solution ςTechnologies developed

9/8/2022, Sustainable Places 2022 22

The SmartWallPnU

The ConExWallPnU

The HybridWallPnU



The solution ςTechnologies developed

но

The smart windows

The toolboxes 

/supervisory 

control strategies

The IT  and decision 
support tools: LYSIS 
and MODEST

9/8/2022, Sustainable Places 2022



The solution ςDemonstration

2424

tƛƭƻǘ ǾŀƭƛŘŀǘƛƻƴ ŀƴŘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ
Å ¢ƘǊŜŜǊŜŀƭŘŜƳƻŎŀǎŜǎκaƻƴƛǘƻǊƛƴƎπǇǊŜŀƴŘǇƻǎǘǊŜǘǊƻŦƛǘǘƛƴƎΤƳƻŘŜƭƭƛƴƎ
Å ¢ƘǊŜŜǾƛǊǘǳŀƭŘŜƳƻŎŀǎŜǎΤƳƻŘŜƭƭƛƴƎ
Å ¢ŜŎƘƴƛŎŀƭΣŜƴǾƛǊƻƴƳŜƴǘŀƭΣŀƴŘŦƛƴŀƴŎƛŀƭǾƛŀōƛƭƛǘȅΤ9ƴǎǳǊŜb½9.ǎǘŀǘǳǎΤ±ŀƭƛŘŀǘŜŎƻǎǘŀƴŘǊŜƴƻǾŀǘƛƻƴ
ǘƛƳŜ

9/8/2022, Sustainable Places 2022



The solution ςKPIs

25

KPI Performance 

Value

Target value Achieved value M18

NZeB

U-value (W/m2K) 0.23 W/m2K PnUdesigned with U-value  matvhingnZEB; Preliminary

results: Voula1.35 W/m2K2 , TerrassaN/A, Kasava0.29 

W/m2K2

Primary Energy 

consumption

<60 kWh/m2 (depends on 

country)

Preliminaryresults: Voula 178 kWh/a, Terrassa76 kWh/m2

Kasava93 kWh/m2

Cost-effectiveness Renovation Costs 58% less than conventional 

renovation

Parameters influencing costs have been defined. 

Fast-tract renovation Time required for 

deep renovation

At least 50% reduction Parameters influencing renovation time have been defined

Environmental impact 

CO2eq/m2 0.5tCO2eq/m2 Verification to be done

Recyclability 70% material recyclability 90% of SmartWallmaterials are recyclable. To be confirmed 

for the other 2 PnUs(WP8).
Adaptability System combinations 4 variants of SmartWalldefined. To be confirmed for the 

other 2 PnUs.

9/8/2022, Sustainable Places 2022



Key barriers - Challenges

ÅContinuous increase of energy and diesel prices might affect
productioncapacitiesandeventuallyproductioncostsof PnUkits.

ÅShortages on raw materials, high tech components, chemical
compounds,etc., are alreadynoticeable. At the moment,handledby
PLURALmanufacturers

ÅWorldwide and/or Europeanpossiblefuture lockdownsmight affect
businesses,infrastructures,organizations,commercialcompaniesetc.
andaffectproductionof PnUkits.

26фκуκнлннΣ {ǳǎǘŀƛƴŀōƭŜ tƭŀŎŜǎ нлнн



ENSNARE: ENvelope meSh aNd digitAl 
framework for building REnovation

Federico Noris

01/01/2021 - 49 months

https://www.ensnare.eu/

H2020 -тΦффaϵ

Speaker

Organisation

{ǘŀǊǘ ŘŀǘŜΣ ŘǳǊŀǘƛƻƴ

Project website

Funding

R2M Solution

https://www.ensnare.eu/


ENSNARE key objectives

288/26/2022, Sustainable Places 2022

The main goal of ENSNAREis to boost the implementation of NZEB
renovation packagesin Europeby providing a systemicmethodology
combining products, systems and solutions. This is done via the
developmentof 2 keystructures:

ωModular envelope meshfacilitating mechanical assembly & 
interconnection

ωA Digital platformsupporting all renovation stages                          
leveraging a digital toolbox 



9b{b!w9 /ƻƴŎŜǇǘ

298/26/2022, Sustainable Places 2022



The solution ςTechnologies developed

8/26/2022, Sustainable Places 2022 30

For Building Components (Mesh)

Industrialized modular façade 

panels. Aluminium.

Integrated renewable solar 

systems (PV, ST, PVT).

Smart window

Heat pump coupled to PCM 

storage



The solution ςTechnologies developed

уκнсκнлннΣ {ǳǎǘŀƛƴŀōƭŜ tƭŀŎŜǎ нлнн 31

For Digital solutions (Platform)

Early decision support tool

Automated data acquisition 

tool

Smart BEMS

Digital Twin



Key barriers - Challenges

ÅAchieve smooth and effective
interconnection between both worlds: the
digitalandthe physicalone

ÅGet a synergeticinteraction of the combined
technology packagesin highly efficient and
reliablesolutions

ÅFeasibility of the systems and adequate
performanceto be applied in the renovation
sector.

328/26/2022, Sustainable Places 2022



POWERSKIN PLUS
Highly advanced modular integration of insulation, energizing and storage systems 

for non-residential buildings

WƻǊƎŜ /ƻǊƪŜǊ

October 2019, 4-year project

powerskinplus.eu

H2020 -NMBP-EEB-2019 - Integration of energy smart materials in non-residential 
buildings (IA) - Innovation action

Speaker

Organisation

Start date, duration

Project website

CǳƴŘƛƴƎ

IPN ςInstituto Pedro Nunes, Coimbra, Portugal

Project partners



PROJECT OVERALL CONCEPT

349/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

The concept proposed by POWERSKIN+ releases the untapped potential of 

curtain wall facades for a highly efficient energy valorization in buildings while 

developing a modular integrated approach consisting of several innovations 

whose technologies and added value intend to suppress available alternatives 

on the market.

A truly integrative smart curtain wall façade solution comprising:

{ǳǇŜǊƛƴǎǳƭŀǘƛƻƴ ŀƴŘ 
ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ŜƭŜƳŜƴǘǎ

Solar energy harvesting 
components Active and passive energy 

storage features
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POWERSKIN+

ά! ǘǊǳŜ all-combined modular energy management turnkey package, following superior energy efficiency 

and sustainable eco-design standards, especially address for modern non-residential solutionsέ

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

PROJECT OVERALL CONCEPT



Á Demonstrate true holistic façade solutions in an 

operational environment, treading the path for future 

exploitation of non-residential buildings as the primary 

entrance market

Á Aim at new buildings but providing the retrofit market 

with highly adaptive multi-case energy efficient and 

management systems

ос9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

Á Generate innovative hybrid-enabled systems enhanced 

with different multifunctional add-on features, for nZEB

and Plus Energy Building Curtain Wall solutions 

Set POWERSKIN+ from lab to operational environment (TRL7)

2019-2023

4 YEARS

4

PROJECT KEY OBJECTIVES



от

Combination of a wide number of 
state-of-the-art high energy-efficient 
KETs development/piloting program

Á Superinsulation elements (IGU and VIP)

Á Multi-functional nano-enabled coatings

Á Active/passive PCM-driven latent heat storage elements and 

microfluidic thermal storage materials (RES)

Á Solar energy harvesting components based on flexible perovskite 

solar cells (semi-transparent and opaque) (RES)

Á Electrical BMS supported by second-life Li-ion batteries from 

electrical vehicles (BEMS)

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

PROJECT METHODOLOGY
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3

TRANSPARENT MODULE CǳƴŎǘƛƻƴŀƭ ƴŀƴƻŎƻŀǘƛƴƎǎ
{ŜƭŦπŎƭŜŀƴƛƴƎΣ ŀƴǘƛπǊŜŦƭŜŎǘƛǾŜΣ ǇƘƻǘƻŎŀǘŀƭȅǘƛŎ 
ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ǿŀǾŜƭŜƴƎǘƘ ŎƻƴǘǊƻƭ ŦƻǊ t±ϥǎ 

ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΣ ŜǘŎΦ

Add-on

Façade BiPV
SOA Perovskite-PV

Add-on

Li-ion battery 
electric storage 

system 
Autonomous electric 

storage system using e-car 
Li-ion batteries connected 

to the PVs and the grid

Add-on

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

Capillary glass sheets for active 
thermal heat storage and diversion
Using microfluidic active thermal storage materials

!ŘŘπƻƴ

Low-e and reflective-coated 
triple-glazed Insulation Glass 
Unit IGU

Standard

Modular framing system
Metal or composite stick/unitized
άǇƭǳƎ ŀƴŘ Ǉƭŀȅέ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎȅǎǘŜƳ

Standard option

Premium options

PS+ MAIN MODULES AND ELEMENTS
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TRANSPARENT MODULES

PS+ 1st generation opaque module prototype 

PS+ semi-transparent PV pilot production/testing

t=0 t=5days t=12days

Hydrophobic and self-healing capabilities of the PS+ transparent coatings

t{ Ҍ ǎǘŀƴŘŀǊŘ ǘǊŀƴǎǇŀǊŜƴǘ ƳƻŘǳƭŜ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ ŀƴŘ ǇǊƻǇŜǊǘƛŜǎ

PS+ Building electric storage system  (piloting/cooling system)

20o

30o

80o

90o

PS+ semi-transparent microfluidic heat storage system prototypes 

Add-on

!ŘŘπƻƴ

Add-on

Add-on

Standard

PS+ MAIN MODULES AND ELEMENTS
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Functional nanocoatings
UV weatherability, fire resistance, etc.

!ŘŘπƻƴ

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

3

OPAQUE MODULE

Li-ion battery 
electric storage 

system 
Autonomous electric 

storage system using e-car 
Li-ion batteries connected 

to the PVs and the grid

Add-on

Façade BiPV
SOA Perovskite-PV

Add-on

[ŀǘŜƴǘ ƘŜŀǘ ǎǘƻǊŀƎŜ ǎȅǎǘŜƳ
tƘŀǎŜ /ƘŀƴƎŜ aŀǘŜǊƛŀƭǎ όt/aύ

Add-on

Modular framing system
Metal or composite stick/unitized
άǇƭǳƎ ŀƴŘ Ǉƭŀȅέ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎȅǎǘŜƳ

Superinsulation module
Vacuum Insulation Panels (VIPs)

Module skin panels
(Glass / Composite / Metal)

Standard

Standard option

Premium options

t{Ҍ a!Lb ah5¦[9{ !b5 9[9a9b¢{
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OPAQUE MODULES

PS+ 1st generation transparent module prototype 

PS+ Opaque flexible perovskite PV prototype

PS+ VIP insulation prototype 

PS+ PCM 1st module 

t{Ҍ ±Lt Ǉƛƭƻǘ ǇǊƻŘǳŎǘƛƻƴκǘŜǎǘƛƴƎ

PS + opaque module types, main features and properties

PS+ Building electric storage system  (piloting/testing)
PS+ Opaque sprayable coatings and fire testing

Add-on

Add-on

Add-on

Add-on

{ǘŀƴŘŀǊŘ

Standard

PS+ MAIN MODULES AND ELEMENTS
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th²9w{YLbҌ ǿƛƭƭ ǇǊƻǘƻǘȅǇŜŀƴŘ ŘŜƳƻƴǎǘǊŀǘŜōƻǘƘ 
ǇǊŜƳƛǳƳŀƴŘ ƳƻǊŜ ŀŦŦƻǊŘŀōƭŜ ǎƻƭǳǘƛƻƴǎΣ ŦƻǊ ƴƻƴπƭƻŀŘ 
ōŜŀǊƛƴƎ ŎǳǊǘŀƛƴ ǿŀƭƭ ǎȅǎǘŜƳǎΣ ōŀǎŜŘ ƻƴ ƘƛƎƘ ŘǳǊŀōƛƭƛǘȅ 
ƛƴŘƛǾƛŘǳŀƭ ŀƴŘ ǎȅǎǘŜƳ ŎƻƳǇƻƴŜƴǘǎΦ

th²9w{YLbҌ ŦŀœŀŘŜ ǊŜƴƻǾŀǘƛƻƴ ǎȅǎǘŜƳ ǿƛƭƭ ōŜ 
ŘŜƳƻƴǎǘǊŀǘŜŘ ŀƴŘ ǾŀƭƛŘŀǘŜŘ ƛƴ ŀƴ ƻǇŜǊŀǘƛƻƴŀƭ 
ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ о ǊŜŀƭπǎƛȊŜ ƴƻƴπǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎǎ 
ƭƻŎŀǘŜŘ ƛƴ о ŘƛŦŦŜǊŜƴǘ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎ όtƻǊǘǳƎŀƭΣ 
DŜǊƳŀƴȅ ŀƴŘ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎύΦ 

¢ƘŜ ŘŜƳƻ ŎŀǎŜǎ ǊŜǇǊŜǎŜƴǘ н ŘƛŦŦŜǊŜƴǘ ŎƭƛƳŀǘŜǎ ό/ǎŀπ
IƻǘπǎǳƳƳŜǊ aŜŘƛǘŜǊǊŀƴŜŀƴ ŀƴŘ /ŦōπhŎŜŀƴƛŎ ƛƴ ǘƘŜ 
YǀǇǇŜƴŎƭƛƳŀǘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴύΣ ŀǎ ǿŜƭƭ ŀǎ ŘƛŦŦŜǊŜƴǘ 
ōǳƛƭŘƛƴƎ ǇǊŀŎǘƛŎŜǎ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ŀƴŘ ǊŜŀƭƛǎƛƴƎ Ƙƻǿ ǘƘŜ 
ƻǾŜǊŀƭƭ ǎȅǎǘŜƳ ǿƛƭƭ ǿƻǊƪ ƛƴ ǊŜŀƭ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ
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PILOTING DEVELOPED TECHNOLOGIES
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CǳǘǳǊŜ Ǉƛƭƻǘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ŀǘ Ltb IPN installation (Coimbra, PT) 
Planned for Autumn 2022
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PILOTING DEVELOPED TECHNOLOGIES



пп

2021

May
Materials, integrated systems production 
and performance specification defined

aŀǊŎƘ
POWERSKIN+ upgrade façade system (add-

ons) integration attained and prototyped

2023

February
th²9w{YLbҌ ƭŀōπǎŎŀƭŜ ŜȄǇŜǊƛƳŜƴǘŀƭ 

ǾŀƭƛŘŀǘƛƻƴ ŎƻƳǇƭŜǘŜŘ

2022

September
First set of standard opaque and 
transparent prototype modules realized 

hŎǘƻōŜǊ
Installation and full-year demonstration 

initiated in operational environment

August
POWERSKIN+documents database 

and future market entrance guidelines 

produced including environmental and 

economic analysis

th²9w{YLb t[¦{ aƻŎƪπǳǇ

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

POWERSKIN PLUS outdoor test cells

TIMELINE TO RESULTS



пр

- Costs of high-performance solutions
- Slow pace of the EU retrofitting action

Financial & market barriers

- Highly diverse building and façade types, making it 
difficult to design universal and easily adaptable 
retrofitting solutions

¢ŜŎƘƴƛŎŀƭ ōŀǊǊƛŜǊǎ

- Design a portfolio of standardized solutions 
capable of fulfilling different regulatory 
requirements

- Need to overcome bottlenecks that are still 
preventing a further industrial uptake of 
nanomaterials

Technical challenges Regulatory and other challenges

π5ŜǾŜƭƻǇ ƳǳƭǘƛπǇǊƛŎŜ ŜŦŦƛŎƛŜƴǘ ŀƴŘ ǎŀŦŜ άǇƭǳƎπƴπǇƭŀȅέ 
ƳƻŘǳƭŀǊ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ŜŀǎƛŜǊ ƳŀǊƪŜǘ ŀŎŎŜǇǘŀƴŎŜ

πbŜŜŘ ǘƻ ŀŘŘǊŜǎǎ ŀ ƘƻƭƛǎǘƛŎ ŦǳƭƭπŎȅŎƭŜ ŀǇǇǊƻŀŎƘ ƻƴ ǇǊƻŘǳŎǘ 
ŘŜǾŜƭƻǇƳŜƴǘ ǘƻ Ŧǳƭƭȅ ŀŎƘƛŜǾŜ ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ Ǝƻŀƭǎ ŀƴŘ ŀ 
ǊŜŀƭ ǘǊŀƴǎƛǘƛƻƴƛƴƎ ǘƻ ŜƴŜǊƎȅπŜŦŦƛŎƛŜƴǘ ōǳƛƭŘƛƴƎǎ

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

KEY BARRIERS - CHALLENGES
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ǿǿǿΦǇƻǿŜǊǎƪƛƴǇƭǳǎΦŜǳ

@powerskin-plus

@PowerskinPlus

@powerskinplus

ϪǇƻǿŜǊǎƪƛƴǇƭǳǎ

PowerskinPlus project channel

For further project information, please contact:

Jorge Corker

Project coordinator

jcorker@ipn.pt

Phone +351 239 700 968

Fax  +351 239 700 965

IPN - LED&MAT

Rua Pedro Nunes

3030 199 COIMBRA

Portugal

Cƻƭƭƻǿ ƭŀǘŜǎǘ ƴŜǿǎ ƻƴ ǇǊƻƧŜŎǘ ǿŜōǎƛǘŜ ŀƴŘ ǎƻŎƛŀƭ 

ƴŜǘǿƻǊƪ ǇǊƻŦƛƭŜǎΦ

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 

CONTACTS

https://www.powerskinplus.eu/
https://www.linkedin.com/company/28835978
https://twitter.com/PowerskinPlus
https://www.facebook.com/powerskinplus
https://www.instagram.com/powerskinplus/
https://www.youtube.com/channel/UCuFlutwCno41KbccISKNWZg
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¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ 
IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ǳƴŘŜǊ ƎǊŀƴǘ 
ŀƎǊŜŜƳŜƴǘ bƻ усфуфуΦ

Please visit our website

www.powerskinplus.eu

Contactusvia e-mail

info@powerskinplus.eu

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 
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Lightweight switchable smart solutions for energy 
saving large windows and glass facades

Matthias Fahland

1st October2020- 30th September2023

ƘǘǘǇǎΥκκǎǿƛǘŎƘнǎŀǾŜΦŜǳ

H2020

Speaker

Organisation

{ǘŀǊǘ κ ŜƴŘ ŘŀǘŜ ƻŦǇǊƻƧŜŎǘ

Project website

Funding

Fraunhofer FEP



tǊƻƧŜŎǘ ƪŜȅ ƻōƧŜŎǘƛǾŜǎ

ÅImproved energy efficiencyof buildings by smart windows 

ÅLow weight­ easy integrationinto existingbuildings

ÅReasonableprice­ affordableintegrationinto existingbuildings

9/8/2022 49

{ƳŀǊǘ ²ƛƴŘƻǿǎ
bŜȄǘ ƎŜƴŜǊŀǘƛƻƴǘŜŎƘƴƻƭƻƎȅŦƻǊ
ǘǊŀƴǎǇŀǊŜƴǘ ōǳƛƭŘƛƴƎŜƴǾŜƭƻǇǎ

Electrochromicwindows
(reactingto control by humansor

control systems)

Thermochromic windows
(reactingto window temperature)



Concept and Methodology

фκуκнлнн 50



The solution ςTechnologies developed

ÅImprovedelectrochromicandthermochromic coatings

ÅProjectionof achievableenergysavings

фκуκнлнн 51



Plug-and-Play solutions of the project

9/8/2022 рн

ÅSmart window components ready for the integration in buildings and 
mockups

large area electrochromic demo 
(IGU 4.42 m2)

large area thermochromic demo 
(30 cm wide continuous roll)


