
Energy demands

Non-residential VS residential

250 kWh/m2 VS 180 kWh/m2

Buildings energy demands 

reductions

Energy retrofit of non 

residential buildingsnZEB

Lightweight multifunctional curtain wall systems

Advantages

Construction 
time 

Space savings
Transportation

savings
Less weight

Integration of 
different 

functionalities

Developing an innovative 

lightweight façade for non-

residential building energy 

retrofit

Project purposes

Superinsulation elements 
(VIP)

Solar energy harvesting 
components 

Active/Passive energy storage 
(2nd life Li-ion batteries and 

PCM)

Thermal activation

z
Energy efficient and low 
environmental impact 

materials

Multifunctional
nano-coatings

(anti-reflective, self healing, self cleaning)

Preliminary simulations at different scale to asses the 
performance of different façade configurations and 
accelerate the module development was carried out

Create a set of different façade module prototypes to be 
tested in laboratory environment and in real conditions 

Assess a set of different pilot site demonstrator in 3 real-
size non-residential buildings to test the facade solution in 

different climate conditions

Opaque module Target values:
U-value ≤ 0.098 W/m2K
Surface mass ≤ 5 kg/m2*

* For PS+ standard module

15th International Vacuum Insulation Symposium (IVIS 2021)

The Powerskin+ project: Integrating Vacuum Insulation Panels in 

multifunctional façade systems
Stefano Fantuccia, Elisa Fenoglioa, Giorgia Autrettoa, Fabio Favoinoa, Valentina Serraa, Marco Perinoa, Mariana Gonçalvesb, Ivânia Marquesb and 

Jorge Corkerb, 

aPolitecnico di Torino - Department of Energy, C.so Duca Degli Abruzzi 24, Torino 10129, Italy

bInstituto Pedro Nunes, Rua Pedro Nunes, 3030-199 Coimbra, Portugal
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Assessing heat stress risk in VIP:
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VIPVIP VIP

Advanced and sustainable materials 
alternatives for novel VIP
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First small scale Mock-up installation in Politecnico di Torino (ITALY)

IPN Demo Building (Portugal) Flachglas Demo Building (Germany) CZECH TECHNICAL UNIVERSITY
Demo Building (Czech Republic)

LIGHTWEIGHT PS+ 
STANDARD OPAQUE 
MODULE 

Size: 600x600mm

PS+ VIP development methodological approach

PS+ VIP sample

Thermal conductivity versus pressure 
tests* of PS+ VIP core formulations under 

development (STAGE 3)

*Leak tight connector method (according to DIN 
EN 17140:2017-08, Annex D)

Panels being developed and tested:
Lab scale: 300x300 mm
Real scale: 600x600 mm

2050 EU 
carbon 

neutrality

https://content.usi.ch/sites/default/files/storage/attachments/relint/relint-factsheet-cvut.pdf
https://www.google.com/search?rlz=1C1ONGR_itIT978IT978&sxsrf=APq-WBv_Ht0p2XsER7ap6vkeqbI7bc-0CA:1645717507995&q=czech+republic&spell=1&sa=X&ved=2ahUKEwikgtu715j2AhXiQuUKHaqPBo0QkeECKAB6BAgCEDc

