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PREFAB SYSTEMS

Off-site “Plug-and-Play” prefabricated opaque and
transparent multi-functional envelop systems:
Lessons and Visions
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Speaker/Moderator

09:00 5 Welcome- Introduction M. Founti
09:05 40 PROJECT PRESENTATIONS
1  INFINITEIndustrialiseddurable building envelope retrofitting by afi-one interconnected S.Avesani
technology solutions
1  PLURALPlugand-Use renovation with adaptable lightweight systems M. Eounti
1 ENSNARENvelopeneShaNddigitAlframework for building Renovation E_ Noris
1 POWERSKIN#Highly advanced modular integration of insulation, energizing and storage 3. Corker
systems for nofresidential buildings '
. . . . . M. Fahland
1  SWITCH2SAVEghtweight switchable smart solutions for energy saving large windows
glass facades
1  StepUP Solutions and Technologies for deep Energy renovation Processes Uptake A. Panchal
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1  Sumup of H020 Deep Renovatiofositioning papey conclusions and recommendations Federico Noris
(John van Oorschot, 5 mins) (ENSNARE)
T ¢eLkRf23A%adt 2F 8dt Kdzd (WdthPopafue andl Bavisparent systems) bag  John van Oorschot
on passive and active systems and technologies that fulfill multifunctional arsiteff (DRIVE 0)
prefabrication requirements. Circular technologies (10 min). Jorge Cocker
1  Control/automation/loT interactive systemskollaborating with the Plugnd-Play hybrid (Powerskin+)
technologies towards fulfilling energy, comfort and safety requirements (5 min). Matthias Fahland
1  Wrap up(F. Noris) (Switch2Save)
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targets? Can we achieve energy positive deeply renovated residential buildings AmishaPanchal
Plugand-Play hybrid systems? (10 r-nln) . (StepUR
Challenges_and thr(_aat:OPEN guestions (such a§ safety, standardization, Constantinod soutis
manufacturing, business models, market) (10 min)
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\| INFINITE

BUILDINGRENOVATION

Industrialised durable building envelope retrofitting by all -in-one
interconnected technology solutions

Speaker Stefano Avesani eurac CONEN  creenveira oNEDERA B U  @onetsm
research
Organisation Eurac Research Jobatek INEF4# RUBNER  LETET

Start / end dateof project 01.11.2020c 30.04.2025

BRIUL Qe | gt omoprvser  SYNAGE®
Funding | H N H A
= _
. . . - . . . A a i of ?/ra es ‘...\m.,ff.,i..’.l,'.!,.!
Projectwebsite https://infinitebuildingrenovation.eu/ RO (A ==
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Project key objectives
¢2 AYONBlIas i KiSy Rrdza

01 Tools O2 Technologies O3 Business

To enable easier Toincreasemarketappeal To foster the activation of
management of Ren4.0 of industrialisedall-in-one the Ren4.0 market

To better assist cost envelopes

efficiency & owCarbon

04.2 Stakeholders

Toincreaseacceptanceof
the Ren4.0stakeholders

0O4.1 Buildings
Tofacilitatethe demandsidecritical massactivation

05 Demonstration

To buildup a consensus for the Renovatio4.0 approach
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Concept and Methodology

Industrialisedenovation = RENOVATION 4.0

. Industry
\'._
. —_Digital

Business

Renovation 4.0

9/8/2022 6
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The solutions

Technologies
developed

9/8/2022

PASSIVE ECO-
COMPATIBLE &
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ENVELOPE KIT
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SMART
WINDOW KIT
(SMART
GLAZING)

ENERGY
GENERATION
EIPV KIT

SOLAR-
THERMAL
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Plugand-Play solutions of the project

9/8/2022

GREEN ROOF and FACADE KIT

ATimber based prefafacade and roof

AAround 1620cm rockwool insulation (60kg/m?3)
APossibility toprefabricate different greening systems
(from climbing plants to living walls)
ARainwaterirrigation system - = EEEEE i |
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GREEN ROOF and FACADE KIT

A GreywaterBioElectricalSysterto power £nsorsfor
Irrigation control

T

eeeeee
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Plugand-Play solutions of the project

9/8/2022

FRESH AIR, H&C KIT

ATimber based prefafacade
AAround 20cm rockwool insulation (60kg/m?3)

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

Alnnovative machinefresh air & heating & coolingupply
ATwo possible integrations:«

_ NN\ —— 7] et
o Under the window \ \ , N
\\‘\'i'-'.'i:"‘ N s 59 /\

0 As parapet/on the balcony

11
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SMART WINDOW KIT
\ APrefab window and shading
ASun shading techs:

V Traditional curtains, lamellas

V Commerciaklechtrochromiagylazing

\ V Plasmachromiglazing

L7,

LT

9/8/2022




Plugand-Play solutions of the project

9/8/2022

SMART WINDOW KIT

ASmart measure and control system
V SENSE bar
V Remote server for real timeptimisation

lar cells

]
LoRaWan ¢

light sensor e}

13
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BIPV KIT

A Colouredglassglass PV modules (with dynamic selection
tool)

A Structured cover glass (SatBd-shapedsmooth, texture)
A Optimisedmodule sizes and Tailonade
AGlued or Hybrid or Mechanical anchoring

9/8/2022



Plugand-Play solutions of the project

BIST KIT

AFull solution including windows, sun
\ protection, final cladding, etc.

APrefabricated in the factory

\ AP&P Hydraulic connection
I AWeatherresistant(long life)

AQuick installation (time saving)
A Architectural integration (aesthetics)

9/8/2022
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MARKET UPTAKE
Alnvestment cost of the DEEP RENOVATION
Alnvestment cost of the ALIN-ONE PREFAB SOLUTION

AWeight of timberframe envelope modules

CHALLENGES
AlIndustrialisatiorto drive DEEP RENOVATION

AALLIN-ONE envelope requirements not standardized
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t [ 1 w! [TkY)ﬁﬁ&f&leIWSYZ@I
)\uK | RIFLJillofS f A3
Speaker Maria Founti,Coordinator
Organisation National Technical Universitgf Athens
Start date 01 October2020, 48months
Funding H2020- LGEEB04-2020: Industrialisationof building envelope kits

t N2 @S0 i@ A Uhftps://www.plural -renovation.eu/
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PLURAL

ER U N

7+ PLURAL key objectives

PLURAR&ImMS to design, validate and demonstrate a palette of

versatile, adaptable, scalableff-site prefabricatedPlugand-Use

(PnU) kits.

The key is to understand how to select and integrate various
renewable energy technologies, incorporate thenprafabricated
facade componentand optimize their performance for different
building types, climates and soeg@onomic conditions.

PLURAL demonstrates the integratiorhgbrid passive and active L l
systems into one kiand their ability to work together isynergyfor s =

facade retrofitting, reaching NZEB.

Key Objectives
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1) Near zero energy consumption of buildings renovated wiinUKits
2) Costeffective renovation

3) Fasttrack renovation

4) Environmentallyfriendlier deep renovation
5) Flexibility ¢ Adaptability

19



7= PLURAL Concept

PLURAL

A ThreePnUKkits:; theSmartWall the ConExWal(external Wall Heating and Cooling kit)
and theH [c%)rldWaII(externaltexTILESonstructlve system with Advanced Heat and Cool
recovery Ki

A Six demonstration sites implementing tRaUKits

A Enhancement of occulpant satisfaction viaser centric approacihat implements
learning based control methods and strategies.

AA Buildin_cil Information Modelling(BIM)baseddata handling platformand aDecision
Support ToolDST) will be developed to enable the optimal component selection, and
Integration, bestPnUKit design, faster and lowost manufacturing and installation.

A PLURAL focuses on how to manufactureRnékits minimizing energy use and material
waste (implementingean manufacturing principle.Q.Pk

ADe&/eIoptra)\ining toolsfor main stakeholders (planners, installers, building owners and
end users);

Almptrove thelife cycle based (LCA, LCC) performance standappdied in the building
sector.

9/8/2022, Sustainable Places 2022 20



PLURAL Methodology

PLURAL

{
L3
o

D=y 8 f

Y >’ Ce
KPls Development/ :
Definitions Optimization of T:rs\t;nkgitzf Validationin
Requirements PnU kits Manufacturing real and virtual
demonstrations

Development of LYSIS & MODEST IT Tool

Achieved
M1-M24

21



ﬂ The solutiorg, Technologies developed -

PLURAL

TheSmartWallPnU

TheConExWalPnU

TheHybridWallPnU

9/8/2022, Sustainable Places 2022 22



PLURAL

The smart windows

The toolboxes
/supervisory
control strategies

AHU~IINTROLLER IAQ-CVUT
oot [ ey
Oweting

The SmartWall toolbox for Voula

The Kasava toolbox for the eWHC PnU

. .
Ywe r|= URAL PnU alternatives Ciimate
PnU kit: — —_— Buiding Type
he IT and decision T, R — oyt ocve
- KPis calculation

Smart Wall Trober o s
. @ W ateria %f:“i"éﬁ:m
support tools: LYSIS

and MODEST *

Cost

PnU - alt,: Energy,, Time,, Cost,, CO, ;, Comfort,

gglt:l':::: PnU —alt,: Energy,, Time,, Cost,, CO, ,, Comfort,

9/8/2022, Sustainable Places 2022 a3 S H O
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The solutior Demonstration

t Af20 OFEfARFGAZY |

A ¢ KNESRS Y2 aSBAKA GreNISyWIRR BB 0 NPTFZ2REA /Ay 3
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GAYS

(hot summer) ,
2 of 10 flats - “SmartWall”.

PLURAL

Continental climate
(warm, humid)
Whole building-eWHC

-

Mediterranean climate A
(mild summer)
1 block of 2 — “eAHC”.

Greek demonstrator inVari- Spanish demonstratorin Czech demonstrator in Kasava
YoulaYouliazmeni (VWV) Terrassa

Alpine climate

' Continental climate Boreal climate

“SmartWall”.

9/8/2022, Sustainable Places 2022 Virtual demonstratorin Bern Virtual d:;ﬂ:Stmorin Vlnualdsgobzﬁmorln 24




The solutiorg KPIs

PLURAL

KPI Performance Target value Achieved value M18
Value

U-value (W/n?K) 0.23 W/ntK PnUdesigned with Walue matvhingnZEB Preliminary

results:Voulal.35W/m?K2 | TerrassaN/A, Kasavad.29
NZeB

W/m?2K?

Primary Energy <60 kWh/n# (depends on Preliminaryresults:Voula 178 kWh/a,Terrassa76 kWh/n¥

consumption country) Kasava®3 kWh/n?

Costeffectiveness Renovation Costs 58% less than conventione Parameters influencing costs have been defined.
renovation

Fasttract renovation Time required for At least 50% reduction Parameters influencing renovation time have been define
deep renovation

CQeg/m? 0.5tCQOeqg/m? Verification to be done
Recyclability 70% material recyclability 90% ofSmartWalimaterials are recyclable. To be confirme
for the other 2PnUS(WP83).

Adaptability System combinations 4 variants oSmartWalldefined. To be confirmed for the
other 2PnUs

9/8/2022, Sustainable Places 2022 25
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a Key barriers Challenges

PLURAL

AContinuous increase of energy and diesel prices might affect
productioncapacitiesand eventuallyproductioncostsof PnUKits.

AShortages on raw materials, high tech components, chemical
compoundsetc., are alreadynoticeable At the moment, handledby
PLURAmanufacturers

AWorldwide and/or Europeanpossiblefuture lockdownsmight affect
businessegnfrastructures,organizationscommercialcompaniesetc.
andaffect productionof PnUKkits.
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ENSNARE

ENSNARE: ENvelope meSh aNd digitAl
framework for building REnovation

Speaker Federico Noris

Organisation R2M Solution

{0 NI R (03/01/2020249 motks
Funding H2020-T dppa ¢
Project website  https://www.ensnare.eu/

i\\\ll"l/(
=
O
€))]
=
(D

® 4 o S et ’
tecnq .a TU Delft Gy ot 1222:202 (SRS, UNIVERSITA
eemasy O B8 o Stun
A TECNOLOGY ALUAEE ANN I ”,‘b‘.\”..;—‘:;\s DI PADOVA
as

. . !‘_\ﬁj D COSTRUZIONI
;’CIVIESCO Qddj;::% f;;ﬁing EDE ﬁ E

TECHNOLOGY ALLIANCE

[ ] On ~ 4 tk
Mrvern  =© o e € TRESpA e oM @)sreo @ EN/ R

SOLUTION envolventesarquitecténicas

FACHADAS ESTRUCTURALES

IKd
ENERGY


https://www.ensnare.eu/
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-+  ENSNARE key objectives

ENSNARE

The main goal of ENSNARIE to boost the implementation of NZEB
renovation packagesan Europeby providing a systemicmethodology
combining products, systems and solutions This is done via the

Multifunctional

developmentof 2 key structures
wModular envelope mesHacilitating mechanical assembly & < -
Interconnection
wA Digital platform supporting all renovation stag e . ' o
leveraging a digital toolbox Ll A
-ﬂ uring
8/26/2022, Sustainable Places 2022 Data Visualization 28



ENSNARE
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Multifunctional

windows
Heat pump

BIPV
cladding -
module

PVIT
hybrid
module

Mesh

Roll-bond
solar
collector
Insulation Thermal
module batteries

8/26/2022, Sustainable Places 2022

Data Acquisition
Module

‘A ® & B

Data Visualization
Modules

Decision
Support

" Tool incl.

LCC Tool

~ Smart

BEMS

Computer

~ Assisted

Manufact-
uring

29



ENSNARE

‘& The solutiong Technologies developed -,.;

ForBuilding ComponentdViesh)

ndustrialized modular facade
panels. Aluminium.

ntegrated renewable solar
systems (PV, ST, PVT).

Smart window

Heat pump coupled to PCM
storage

8/26/2022, Sustainable Places 2022
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4# The solutiong Technologies develope

ENSNARE

[T e G el B B |

Enter basic project infarmation

= L n
- ]
DElecrmcity [ Renewables (electricity) «
e [ ] e e e s
O Hester [ Air conditioning [ oMW
Ninkar of simpig [vos 0 Vensiotion [ Control system Risus
[— —
Glezing rote ond windse type xux
] — e E— P e
Heating cocling ond vestiiation plort exex

o coumt = @ oprient
e Ditdvg s

Early decision support too ——= = = 2

WVESTIGATIVE PHASE

DESIGN

Automated data acquisition
tool

Digital Twin Specifications:

Buiding Information

Smart BEMS

Hoeaaoxms vk

Annual Energy Consumption Annual Carbon Emissions Annual PV Generation

Z} 1880 Mwh @3‘ 410.2 tcoze é 96841 mwh

Equivalent No. of UK Homes Equivalent No. of UK cars per year No. of Trees Needed for Same Carbon Saving

(A 1182 10mes A 3140 A\ 1025 e

ykH BH N EH{dza Gl AyilnatsS tfl OSa 31



4% Key barriers Challenges

ENSNARE

A Achieve smooth and effective
Interconnection between both worlds the
digitalandthe physicalone

A Get a synergeticinteraction of the combined
technology packagesin highly efficient and
reliablesolutions

A Feasibility of the systems and adequate
performanceto be appliedin the renovation
sector.

8/26/2022, Sustainable Places 2022 32



Powerskin*

walls energizing buildings

POWERSKIN PLUS

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

Speaker W2NBS [/ 2NJ SNJ

Organisation IPNC Instituto Pedro Nunes, Coimbra, Portugal

Start date, duration October 2019, 4year project

C dzy' R A y’ = H2020-NMBREER2019- Integration of energy smart materials in neresidential
buildings (IA) Innovation action

Project website  powerskinplus.eu
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Pw{\m PROJECT OVERALL CONCEPT

The concept proposed byOWERSKIYeleases 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 facade solution comprising:

ﬁ { dzZLISNR y & dzf I G A 2‘§t_i_l- SORr energy harvesting _ _
MO SysnmEe STFAOASHP Gmmpness G a Active and passive energy
storage features

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 34



rouerien)] PROJECT OVERALL CONCEPT

Modular framing system
Stick/Unitized
“plug and play” solution

Powerskin*

Fagade BiPV

Active microfluidic thermal >
SOA Perovskite PV cells

storage solution
Based on capillary glass sheets using a
microfluidic material for thermal heat
storage and diversion
A
Transparent Module
Low-e Insulation Glass Unit (IGU)
with functional nanocoatings
Self-cleaning, reflective, photocatalytic properties and
wavelength control for perovskite's power generation, etc.

Building electric
storage system

Using second-life e-car batteries
Solar power generation and batteries connected
in a dedicated microgrid at building level

Opaque Module

Superinsulation Vacuum Insulation Panel (VIP)
in a skin frame with functional nanocoatings

UV and weatherability resistance, self-cleaning,
fire resistance, etc.

v

Latent heat storage system
Phase Change Materials (PCM)

POWERSKIN

Ga!  @albadined modulaenergy management turnkegyackage, following superior energy efficiency
and sustainable eedesign standardsspecially address for modern nmsidential solutions

35
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rouerin)] PROJECT KEY OBJECTIVES

s energizing buildings

4 YEARS

Generate innovative hybridnabled systems enhanced x
/ \

with different multifunctional adeon features fornZEB 20192023 4
and Plus Energy Buildingurtain Wall solutions

MARKET
INTRODUCTION

Demonstrate true holistic facade solutions in an
operational environmernitreading the path for future
exploitation of nonresidential buildings as the primary
entrance market

SYSTEM READY
for full scale
SYSTEM deployment

INCORPORATED
INTEGRATED in commercial

PILOT SYSTEM design

PROTOTYPE  pEMONSTRATED
SYSTEM

VERIFIED

LABORATORY
TESTING
LABORATORY  ¢iriocotog
TESTING systern

CRITICAL of prototype
5 Fl:N::TION A component or
roof of concep! rocess
SASIC RESEARCH estoblished &

RESEARCH Technology
cos or

Aim at new buildings butroviding the retrofit market ‘i e
with highly adaptive mulicase energy efficient and

APPLIED

management systems SetPOWERSKNrom lab to operational environment (TRL7)

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



o] PROJECT METHODOLOGY

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

Design and parametrization of energy smart
WP1 materials and components

Materials for transparent Materials for opaque module
WP3 module development WP4 development

A Superinsulation elements (IGU and VIP)

WP5 System production and integration

A Multi-functional naneenabled coatings

A Active/passive PCMriven latent heat storage elements and
microfluidic thermal storage materials (RES)

WPG6 Simulation, characterization and validation

A Solar energy harvesting components based on flexible perovs
solar cells (sertransparent and opaque) (RES)

WP7 Environmental & economic analysis
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a

A Electrical BMS supported by secelifd Liion batteries from
electrical vehicles (BEMS)

Pilot demonstrations
WP8

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



Powerskin*

a Capillary glass sheets for active
2

O i1 t ethérnal heat storage and diversion
F(S)cbo 2 Y U Y& midrdhtic bichivé thermal storage materials
RAE R ||

oy { SOFSI y MYETE $QUMROS T
C LINBLISNIIASE YR gt @S
[ LJ2 &

TRANSPARENT MODULE Cdry Ot RgA a2 |

]

Standard

Low-e and reflectivecoated
triple-glazed Insulation Glas
Unit IGU

Modular framing systiem
looooooc == - ‘Metal or composite stick/unitized

Standard option

Premium options

Add-on Liion battery
electric storage
| system
L . Autonomous electric

storage system usingear
L+ion batteries connected
to the PVs and the grid

Add-on FacadeBIPV
SOA PerovskitBV

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 38
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Powerskin*

walls energizing buildings

PS+ MAIN MODULES AND ELEMEN

-&-" - e ey .‘

;’!_,l‘" e e

TRANSPARENT MODULES addon

Standard

t{ b a&GFyRFNR GNIyaLlINByid Y2RdA

Soda-lime silicate float glasses melted from the
following naturally occurring raw materials (main
Glass components, in mass percentage):

. Sand (Si0;, 58 ma%):_Soda (Na;COs, 18 ma%);

' RRY Dolomite (Ca{COs)-Mg(COs)s, 15 ma%); Lime
(CalC0s);, 5 wtt); Sulphate ([S0:]*, 1 wt%)
Thermally optimized spacers made of aluminium
Other options possible (stainless steel,

Spacers polymer/metal combinations, or containing
organic materials)
Butyl (other options possible)

Seslant Secondary sealing (polyurethane, silicone)

Desiccant Zeolites

Inert gases Argon

PS+ $generation opague module prototype PS+ serrtransparent microfluidic heat storage system prototypes
Weight 10.8 kg (600 x 800 mm) 30kg,/m?
PS+ serransparent PV pilot production/testing < 0.80 W/(m’K) (33.4% below the average of 1.2
U-value W/(m?K) for an air-filled double-glazed window

with low-e coatings

‘ 20 Dimensions Up to 2000 x 3000 mm?
= ‘ 30° W5+ premin Ready for add-on integration

capabilities
A -
A -

Hydrophobic and selfealing capabilities of the PS+ transparent coatings

t=5days t=12days

Battery pack

Heat exchanger

Add-on
PS+ Building electric storage system (piloting/cooling system)

O«
(0p))
QX

dykH N EH{dzadF A¥ina®tsS tfI W2NHS /2NJSNJpy Ltb 39
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OPAQUE MODULE o
| RIRY
Functionalnanocoatings

Standard UV weatherability, fire resistance, etc. Add-on

Module skin panels
(Glass / Composite / Metal)

Superinsulation module
Vacuum Insulation Panels (VIPS)

1
|
|

Modular framing system :

Metal or composite stick/unitized |
GLIX dz3 FyR LI I &¢ Ayéi]hlff FGA2y &aeafl

|

|

1

|

|

Standard option

Premium options

LHon battery
electric storage

system
Autonomous electric
storage system usingear
LHon batteries connected
to the PVs and the grid
9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 40
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Powerskin*

PS+ MAIN MODULES AND ELEMEN

OPAQUE MODULES

{GFyRFNR

VIP production

N

Drying raw materials VIP core preparation VIP core pressing VIP core vacuum drying

VIP core and loil assembly

Quality control

Acceleraled aparg test

PS+ VIPs just produced Lift-off test for VIP monitoring VIP's thermal conductivity test by heat flow meter WER & CHTac Chamber

t{b Lt LAf20 LINRPRdzOGA2yk(iSadGAiy3

UGH Ty g
IGHT Svrs f
0p, STaNDzpy |
e O

)

PS+ 2 generation transparent module prototype

Standard

PS+ Opaque ﬂexible perovskite PV prototype

Add-on

PS+ VIP insulation prototype

‘-J

4

o . i ) PS+ Opaque sprayable coatings and fire testing
PS+ Building electric storage system (piloting/testing)
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Outer skin pane] sub-module ©

"Ultra-ight fibre-reinforced
plastic [FRF)

‘Option 1: Flbre-reinforced plastic
{FAF] w/ fire retardants
Option 2: Opacied glass

Opticn 3: Aluminium panel
Optlcn 4: Comacsrte panel

Insulation
sub-module

Fibregiazs VIP

Dpticn 1: Fumed sikca VIP care far
supenar service |ife

Opticn 2: Recycked or renewable
Fwharid VIF care far superior

Anmer skin panef sut-module *
(ack panel)

Same as the outer skin

Same as the outer skin

Same options as standard
modules

Inner frame FRecycled palymer frame. Recycled palymer frame |optianal]
sub-modufe ! {optional) Option 2: conventional or thermally
optimbed spacers
shin i o s with s avalane
d J
paint Anth fungal
Ught refloctive
Self-hesing
With intumescent flame-retardant
paint [if required)
Sealing Tape [commercial) Tape, butyl, palyurethane, silicane,
et [Commerc Jal)
Energy storage add-on © . PCM plus activating heating
fall
Energy Harvesting odd-on* Flexlble cpague perovkite
BIPY colls
Pratotype
Pictures
Calor arlable arlable arlable
RAL caulors possible RAL calours possible RAL calours posslble
Dimensions “Variable 3005300 ta “arlable 300%300 ta 1000RE00mm 300K300 to 1000KEImm,
1000X&00mm Warlable thickness possible for the. warlable thickness possible for
Maminal thickness (mm): ~ IF up to 40mm the VIF up to 40mm
21mm
Apphications Special appliations where Curtain wall fagades |opague zones) | Curtain wall fagades [opague
lightwaightress iz ultimataly zanes|
required, VIR protectian, special
curtain wall fagade spandreks,
e,
Weight fig/m’) 438 540 Varlable Varlable
U-Value (W/mZE] 0098 Warlable Warlable
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powersmﬂ PILOTING DEVELOPED TECHNOLO

Main demo installation

*

CdzidzNB LAt 20 RSY2yadaNI A2y +Fd Ltb IPN installation (Coimbra, PT)
Planned for Autumn 2022

9/8/2022, Sustainable Places 2022 Jorge Corker | IPN 43



Powerskin*

walls energizing buildings

TIMELINE TO RESULTS

2022 2023
May al NOK February
Materials, integrated systems production POWERSKIN+ upgrade facade system(add t h2 9 w{ Yi#Oh f (S S ELISNA Y Sy {
and performance specification defined ons) integration attained and prototyped gt ARFGAZ2Y O2YLX SGSR
thzow{YLb wmWid{ a20]

September hOu20oSNJ August

First set of standard opaque and _ Installation and fulyear demonstration POWERSKINbcuments database

transparent prototype modules realized initiated in operational environment and future market entrance guidelines

produced including environmental and
economic analysis

POWERSKIN PLUS outdoor test cells
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F3

o] KEY BARRIERSHALLENGES "
Financial & market barriers ¢ SOKYAOIFft oF NNASN.
- Costs of higiperformance solutions - Highly diverse building and facade type®king it

- Slow pace of the EU retrofitting action difficult to design universal and easily adaptable

retrofitting solutions

Technical challenges Regulatory and other challenges

™S S@SE 2LINK Qb G,S T ¥ AN SE0id @ Y R &-IDdsign a portfolio of standardized solutions

Y2RdzE F NJ &2f dziA2ya FT2NJ SE &AS Ndpable diulBlithg differéEragiiidioyy O S

o o ~__ Trequirements

SSR U2 | RRN®D2ODIIS KZILMN2U OE Rdzt (LINE R dzO G

RSOSt2LIYSYy(d (2 FdzZ £t & I OKA S D SNeBRISODVeNdr Yoktlbnkdiskttare st | €

NEIFf 0N yaA BAZFWOADS Y2 03583 NRE\ @fedehting a further industrial uptake of
nanomaterials

&
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POWersq CONTACTS

For further project information, please contact:

~
7z X ,

ctt2g (I (JBB&SPSE s BMSEOAN (

JOfgeCorker y. Sug?2 NJ]_ ® LINER T A f Sa

Projectcoordinator
G666 PLI2FSNBE]AY LI dza ©S dz

jcorker@ipn.pt

@powerskinplus

Phone +351 239 700 968
Fax +351 239 700 965

@PowerskinPlus

@powerskinplus

IPN- LEDMAT

Rua Pedro Nunes

3030 199 COIMBRA

X122 g SNAE]AY LI dza

Portugal
PowerskinPlus projecthannel

O AA0HE
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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

owein) € 1 1 b Y |

Please visit our website
WWW. powerskinpluseu

O
=
=
=
=

K)\éALJN\EBQOG KIFa NBOSA
2 N2 & ST NOK Yy R Ayy2dl
ANBSYB Y tbphy

Contactusvia emalil
iInfo@powerskinplus.eu
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od IPN TECHNOLOGIES (=) 5 ‘SOLUCTLIONSF v"‘r" INSTITUTE GLAS B&(.?,ggﬁ]és 1 & JJENA
INSTITUTO PEDRO NUNES ~p PARTNER =
<72 | POLITECNICO doli 1 L —
> DI TORINO Politechnika ~ Fraunhofer B;w;f;ity’ .. FENIRTNT (N) NAVODNIK
G 4 \VG rSZAws kd ICT /\ i London - kemijski inzeniing, d.0.0.
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Lightweight switchable smart solutions for energy
saving large windows and glass facades

Speaker Matthias Fahland

Organisation Fraunhofer FEP

{0F NI k2 BINIR21®R@cibler2020- 30" September2023
Funding H2020

Projectwebsite K{ G LAY kil aBIAaSalK

N\

Fraunhofer ChromoGenics

IsC E2ARC

Energy Efficient
Architecture Renovation Cities

UNIVERSITY ! \
b wens m I A
G P

BOHEMIA .
Technologies

~ Fraunhofer A MIRES

FEP
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Almproved energfficiencyof buildings by smart windows
ALowweight- easyintegrationinto existingbuildings
AReasonabl@rice- affordableintegrationinto existingbuildings

Electrochromiavindows
(reactingto control by humansor

{ YI NII 2 A N control system$

bSH®Y SNI SiGdryR2
0 NJ v & bJozNIBRABG/SE
Thermochromiavindows

(reactingto window temperature)

9/8/2022



.-+ harvest energy:
" thin hlm solar cell j;— -

electrochromic switching
of radiation energy transfer

functional film
(£0,3 kg/m? each)

oL . adhesive
--*  minimize heat transfer: =
N ~ /’
. low-emissivity coatlng N -7
—\‘ > / ———— -

-

energy smart
insulating glass units

l

Transparent

@ Roofs

source: General

Hospltal of N1ka1a

5g el B E}{ﬁﬁ]t
i i i ikt
il

: Functional film and Integration
Energy Smart Material >> technology

>> Building Components >>

Low-Carbon Zero
Energy Buildings
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Primary Energy [kWhr/m2]

The solutiorg Technologies developed: i

Almprovedelectrochromicand thermochromiccoatings
AProjectionof achievableenergysavings

| I Cooling [N Heating [ ] Lighting | | I Cooling [N Heating [ Lighting |
Stockholm
| Atl|1ens

80

-55 %

Primary Energy [kWhr/mz]
=
o

50

Reference EC clear Predefined Semi- Fully Reference EC clear Predefined Semi- Fully
Automatic Automatic Automatic Automatic
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Plugand-Play solutions of the project*

ASmart window components ready for the integration in buildings and
mockups

——

& R

large area electrochromic demo large area thermochromic demo
(1IGU4.42 n?) (30 cm wide continuous rgll
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