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1 Publishable summary 

The work programme involves optimal sizing and prefabrication of technologies tailored to 
building design/requirements; retrofitting/monitoring buildings in different climates with 
support of advanced building energy management systems; analysing indoor environment 
quality, energy use, user behaviour/acceptance of the solutions; developing methodology, 
guidelines/effective operational tools for rapid retrofitting and decision-making; and developing 
business model involving all relevant actors including, public authorities/investors/users and 
holistic integration of disciplines across the value chain. These outcomes will be delivered by a 
consortium comprising leading companies, research/public institutions from European 
countries. 

This deliverable consists of the specification of the prefabricated panels.  
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2 Introduction 

Leading Beneficiary: Cândido José Rodrigues (CJR) 

Participants: ISQ, WINCO, UNOTT, FSM, AMS  

Task description: Task 4.4 

Prefabrication of renovation technologies appropriate for each building and climate (by all 
Participants from Month 15 to Month 24). The technologies produced and tested above were 
prefabricated for integration into the five demonstration buildings. The choice of different 
technologies and combination of different methods as a whole building solution were optimised 
using the life cycle analysis taking into account additional criteria such as being simple to use, 
highly efficient and easy to replicate as well as local culture. Overall, holistic renovation of the 
buildings includes energy efficient technologies for different aspects of building structure and 
services. The plan for integration of the above technologies into the five buildings for renovation 
was as follows: 

• Building in Portugal: Multi-functional heat pumps for heating, cooling and heat recovery, PV 
vacuum glazing windows and window thermal recovery, solar collectors and PV panels on roof 
and low energy fully integrated control system. 

• Building in Greece: Breathable membrane, multi-functional heat pumps for heating, cooling 
and heat recovery, bio aerogel panels for wall and floor insulation, PV vacuum glazing windows 
and window thermal recovery, evaporative cooler, solar collectors and PV panels on roof and low 
energy fully integrated control system. 

• Building in Spain: Breathable membrane, multi-functional heat pumps, bio-aerogel panels for 
wall and floor insulation, PV vacuum glazing windows and window thermal recovery, PV roof, 
PCM storage, evaporative cooler, integrated heat recovery system; surface coating of the 
exterior, solar thermal and/or PV panels and low energy fully integrated control system. 

• Building in Finland: Daylight Louvers. 

• Building in the UK: Breathable membrane, bio-aerogel panels for wall and floor insulation, PV 
vacuum glazing windows and window heat recovery, multi-functional heat pumps for heating, 
cooling and heat recovery system, low energy fully integrated control system, surface coating of 
the exterior, solar thermal and/or PV panels.  

This work package was carried out mainly by UNOTT, SOLIMPEKS, WINCO, AMS, ONCONTROL, 
KOST, PCM, AALTO and CJR. Other participants assisted production and testing of the 
technologies and optimise their integration into buildings. 
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Figure 1 - Cândido José Rodrigues 

 

 

 

 

 

 

 

 

Figure 2 - SUREFIT PROJECT 
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3 Summary 

Buildings represent about 40% of the EU energy consumption, and 36% of the total CO2 
emissions. A major part of these is due to heating and cooling, to maintain comfortable indoor 
conditions. In 2012, energy consumption for residential space heating in the EU was 200 Mtoe. 
The EU has committed to meet 20% of all energy demand through the use of renewable energy 
sources by 2020, and a further target of 100% by 2050 is already underway. Rational use of 
energy and integration of renewable energy technologies can substantially reduce the 
conventional energy demand in new and existing buildings and assist the EU in meeting the 
climate change objectives under the 2015 Paris Agreement. 

The European Directive on Energy Performance of Buildings aimed to improve the overall energy 
efficiency of new buildings and large existing buildings (>1,000 m2). The most recent update of 
the directive calls for cost optimal solutions for both new buildings and for the renovation of 
existing buildings. In the building sector, a recast of the European Performance of Buildings 
Directive (EPBD) requires all new buildings to become nZEB by the end of 2020. The nZEB concept 
requires a high level of energy efficiency, in combination with on-site renewable energy 
use/production. Currently the inflexible, low skilled construction industry is finding it very hard 
to meet those standards in a cost-effective manner. 

Although the construction of new buildings to the energy efficiency standards in Europe is 
essential for reducing energy consumption and hence global warming, the benefits will accrue 
slowly because it will take several decades before such buildings form a significant proportion of 
the building stock. At present, about 35% of the EU's buildings are over 50 years old and almost 
75% of the building stock is energy inefficient but only 0.4-1.2% of the building stock is renovated 
each year due to slow and costly renovation processes. Buildings must be created that people 
want to work in and use, while significantly reducing greenhouse gas emissions. 

The key to achieving this goal is to understand how best to manufacture, select and integrate 
various technologies from the many available, to optimise performance for different building 
types, climates and socio-economic conditions with minimum disruption to occupants. Systemic 
approaches for building renovation could address the key challenges facing the construction 
industry by minimising energy use and material waste, maximising the energy efficiency and the 
use of renewable energy sources for heating, cooling, power generation and lighting, and fast 
and affordable retrofitting through the use of prefabrication. 
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4 Proposed Solution 

Until now, renovation of a building made use of mostly conventional technologies and 
commercial renewable products and enabled significant reduction of building energy 
consumption from existing levels, maximising the perceived comfort of the individual users. 

The proposed project will go beyond current practices to bring about a step change in 
renovation. The technologies currently available for renovation are expensive and renovation 
processes are time consuming while disturbing the occupants, making it unattractive for deep 
retrofit to building owners. This project will make use of innovative modular/prefabricated 
technologies to rapidly renovate a selection of domestic buildings to reduce energy 
consumption not only from the existing levels but also to meet the aspiration for near zero 
energy buildings and meet personal comfort level.  

The innovative technology proposed by Grant Agreement, was bio-aerogel. However, it turned 
to be “expensive and difficult to produce or handle” by UNOTT. Taking this into account, UNOTT 
proposed the utilization of silica aerogel. 

Firstly, were presented different solutions, with different materials, but always with silica 
aerogel. Those solutions were changed by this last one (Figure 3), because of conditioning on 
buildings. 

 

 
Figure 3 - Prefabricated Panel 
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4.1 Layers and materials 

 

 

Table 1 - Layers and Materials of Prefabricated Panel to Spain 

 

 
 

Table 2 - Layers and Materials of Prefabricated Panel to Greece 

 

This solution has contributions from partners of UNOTT, AMS, FSM. 

CJR, with help from ISQ, has asked for a determination of the thermal resistance of those two 
prefabricated panels (attached to this document). Here’s some conclusions:  

Based on the information provided by the customer, the prefabricated panels considered are 
building components consisting of homogeneous layers which have the following composition: 

• SPAIN: extruded polystyrene foam (XPS) [20 mm] + silica aerogel [20 mm] + extruded 
polystyrene foam (XPS) [20 mm]; 

• GREECE: rigid polyurethane foam (PU) [30 mm] + silica aerogel (20 mm) + extruded polystyrene 
foam (XPS) [20 mm]. 

The rigid polyurethane foam (PU) layer is in contact with the façade. 

Figure 4 shows the two-dimensional temperature distribution in the prefabricated panels 
considering a heat flow with direction perpendicular to the face, obtained by numerical 
calculation, solved by the finite element method. 

 

Material Thermal conductivity (w/m.K) Thickness (mm) Weight (kg/m2)

Fiberglass Mesh 0,000 0,6 0,16

XPS 0,033 20 0,63

Silica Aerogel 0,022 20 3,74

XPS 0,033 20 0,63

Fiberglass Mesh 0,000 0,6 0,16

61,20 mm 5,32 kg/m2

Spain

Material Thermal conductivity (w/m.K) Thickness (mm) Weight (kg/m2)

Fiberglass Mesh 0,000 0,6 0,16

XPS 0,033 20 0,63

Silica Aerogel 0,022 20 3,74

Polyurethane 0,023 30 1,05

Fiberglass Mesh 0,000 0,6 0,16

71,20 mm 5,74 kg/m2

Greece
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Figure 4 - Thermal resistance 

 

The thermal conductivities of both solutions were: 

• Thermal conductivity (Spain) = 0.029 W/m x K; 

• Thermal conductivity (Greece) = 0.025 W/m x K. 

 

U-values were also determined: 

• U-value (Spain) = 0.481 W/m²K; 

• U-value (Greece) = 0.360 W/m²K. 

  

RSPAIN = 2,08 m2·K/W e RGREECE = 2,78 m2·K/W. 
 

Based on the information provided by the customer, the prefabricated panels considered are building 

components consisting of homogeneous layers which have the following composition: 

• SPAIN: extruded polystyrene foam (XPS) [20 mm] + silica aerogel [20 mm] + extruded 

polystyrene foam (XPS) [20 mm] 

• GREECE: rigid polyurethane foam (PU) [30 mm] + silica aerogel (20 mm) + extruded 

polystyrene foam (XPS) [20 mm] 

The rigid polyurethane foam (PU) layer is in contact with the façade. 

 

Figure shows the two-dimensional temperature distribution in the prefabricated panels considering a 

heat flow with direction perpendicular to the face, obtained by numerical calculation, solved by the 

finite element method. 

 

SPAIN (60 mm) GREECE (70 mm) 
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4.2 Installation 

 
As presented on 30th month Consortium Meeting, this technology is like an ETICS (External 
Thermal Insulation Composite System), but instead of EPS, silica aerogel blanket is used, which 
allow us to have smaller thickness on the wall with better insulation characteristics. As it works 
like ETICS, the installation is very simple:  
 

 

 

Figure 5 - European Association for ETICS 
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5 Conclusions 

The main purpose of this project is to obtain sustainable solutions for affordable retrofit of 
domestic buildings, to demonstrate fast-track renovation of existing domestic buildings by 
integrating innovative, cost-effective, and environmentally conscious prefabricated 
technologies. This is to reach target of near zero energy through reducing heat losses through 
building envelope, and energy consumption by heating, cooling, ventilation, and lighting, while 
increasing the share of renewable energy in buildings. 

This prefabricated panels solution, will promote a fast-track renovation, once the initial plate 
fixed to the wall, is shaped to include the insulation panel and membrane, as well as the cladding 
panels. 

This is also a cheap, light, and sustainable solution, thus fulfilling all the requirements of the 
purpose of this project. 
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Appendix A: Technical characteristics and laboratory tests results 
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