
Science, Technology and Innovation €20

Renovating  
europe’s future

In assocIatIon wIth: E2BA  • BSRIA  • EURAC  • ACE  • ICLEI  • UIPI  • IERC

EEB Edition

Improving the energy efficiency of Europe’s building stock



An innovat ion in 
research dissemination. . .

C r e A t e P u b l i s h D e l i v e r

Interactive Digital Platform

www.ip l .eu.com             www.seedresearchl ibrary.com



www.projectsmagazine.eu.com 3

As the issue of our changing climate becomes more and more 
pressing each year, the urgent need for energy efficiency measures 
in all areas of our lives increases. In this very special edition of 
Projects, we showcase some of the excellent European research 
that is tackling the issue of energy efficiency in buildings. 

Across Europe there exists old building stock that, although 
beautiful, does not meet the energy efficiency standards of more 
modern buildings. The EU’s 2010 Energy Performance of Buildings 
Directive and the 2012 Energy Efficiency Directive set a goal of 

having Europe’s building stock primarily comprised of nearly zero energy buildings 
(buildings with an extremely high energy performance). Under these laws, all new 
buildings must be near zero energy by 31 December 2020. In this edition, we explore some 
of the innovative work being undertaken that is aiming to make this ambitious target 
become a reality.

Europe is famous for its beautiful old architecture, from soaring cathedrals to grandiose 
parliament buildings. This wealth of architectural marvels is a blessing, but for those 
involved in energy efficiency, it is also a challenge. ICLEI (Local Governments for 
Sustainability) has been looking to solve the challenge of how to go about retrofitting 
some of the oldest and most fragile buildings on the continent.

Building consultancy BSRIA have worked on many projects related to older buildings and 
energy saving solutions. As part of the iNSPiRe project, the UK organisation carried out 
one of the largest assessments of Europe’s building stock ever undertaken to help ensure 
that the right solutions could be delivered to the right buildings. We spoke to BSRIA’s 
Sarah Birchall who explained more about their valuable work.

EMVS, the Municipal Housing and Land Authority in Madrid, manages a renovation 
programme for older buildings, ensuring funding is available for renovation work to ensure 
better quality housing and improved energy costs for its residents. The work and results of 
EMVS perfectly exemplify the value of working closely with residents.

When a building reaches the end of its lifespan, the options are usually to either tear it 
down or find a way to bring it back up to standard. For the iNSPiRe project the solution is 
retrofitting using a system of prefabricated kits. We take a look at the iNSPiRe demo site 
in Ludwigsburg to see these kits in action.

As MEP on the Committee on the Environment, Public Health and Food Safety, Claude 
Turmes works hard to improve the life of the average European citizen by protecting 
ecosystems but also addressing the issue of sustainable buildings. In our exclusive 
interview with him, he talks gives us the European perspective on policy issues 
surrounding energy efficient buildings, and the best ways to improve the state of both 
existing building stock and new buildings being built in Europe. 

With the boundary pushing work of the projects featured within, Europe is moving in the 
right direction to achieve the challenging energy targets it has set itself.
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S E E D  i n c o r p o ra t e s  t h re e  s e r v i c e s :

Digital content creation service

All existing dissemination material is 

reviewed  by Insight’s editorial team. 

They are specialist science and technology 

journalists who are experienced at taking 

complex research information and turning 

it into material that is accessible to a 

project’s target audience. Insight offers a 

number of services to turn research project 

information into visually appealing digital 

content including; copy writing, video 

production, building flash presentations, 

creating interactive visuals and designing 

eye catching graphics and images.

Content publishing service

SEED offers a purpose built content 

management system (CMS) where all 

types of web content can be uploaded 

and then published into an digital 

brochure called a SEED. Projects can 

choose from a range of flexible brochure 

templates in which the content can be 

presented. Brochures come with in-built 

intereactive functionality and integration 

with social media sites such as Facebook, 

Twitter and Linkedn. This enables direct 

communication between research projects 

and their audiences.

Content delivery service

Once created, your research project 

SEED is published on the library. 

Via this library platform your SEED will be 

disseminated to your target audience and to 

important decision makers and influencers 

within research and innovation. Interested 

library users can select to ‘follow’ your SEED.  

This keeps them abreast of your research and 

innovation updates and developments. By 

featuring in the Library, projects benefit from 

being placed next to other research projects 

that are exploring similar or complimentary 

areas of research and innovation.
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Contenders for BREEAM 
2016 Awards are revealed
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Drawn from highest scoring 
buildings last year – under the 
BREEAM schemes for assessing 
building sustainability – the 
shortlists include  ground-

breaking developments from the UK, France, 
Sweden, Russia, the Netherlands, Spain, 
Belgium, the Czech Republic and Romania.

Director of BREEAM Gavin Dunn said 
‘This year we are celebrating 25 years of 
BREEAM so it’s great to see such a 
fantastic variety of innovative and 
inspirational buildings that demonstrate 
just how far developers and architects 
how come on the sustainability journey 
in that time. We look forward to 
celebrating the achievements of all the 
shortlisted teams at the awards dinner on 
8th March.’

The shortlists are derived from the top 
five scoring buildings in each category of 
BREEAM (offices, retail, education, 

industrial, residential and mixed use). 
There are awards for new construction in 
all categories, and for refurbishment and 
fit-out and in-use in the office and retail 
categories. The selected project teams are 
then invited to submit a case study to the 
panel of independent industry judges who 
make the final decision on who wins the 

award. (The shortlists can be viewed on 
the BREEAM website) 

Architect Bill Gething, UKGBC’s policy 
advisor Louise Sutherland, Claudine 
Blamey Head of Sustainability at The 
Crown Estate, Sarah Richardson Editor of 
Building magazine and John Cole of the 
Home Office will join BREEAM’s 
Technical Director Alan Yates on the 
judge’s panel for 2016.

Other awards that will be announced 
on the 8th March include: the new 
BREEAM Talent Award for university 
students and Assessor of the Year and 
BREEAM Country First Awards. The 
prestigious Your BREEAM award will 
also be revealed - this is the only award 
based on an open vote for the public’s 
favourite BREEAM building. 
 
Find our more about BREEAM Awards 2016 
www.breeam.com/shortlist

R&D InsIght

LEAD STORY

‘this year we are 

celebrating 25 years of 

BReeAM so it’s great to 

see such a fantastic 

variety of innovative and 

inspirational buildings”

Some of the finest examples of sustainable buildings 
from across the world have been shortlisted for 2016 
BREEAM awards. The winners will be announced at a 
celebration dinner at the London Marriot Hotel in 
Grosvenor Square on 8th March 2016.

London Marriot Hotel in Grosvenor Square
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Under the motto “Make your building 
more liveable,” Siemens will show how 
commercial buildings can be comfortable 
while also offering economical operation. 
Unveiling their ideas at the light+building 
trade fair in Frankfurt, the 1,100 square 
meters Siemens booth will feature smart 
products, solutions and systems for two 
areas: building management in smart 
buildings as well as energy distribution 
and management and solutions for 
increasingly decentralised energy systems. 
Siemens will demonstrate how both areas 
can be connected through digitalisation 
and automation.

in brief

R&D InsIght

siemens presents new energy 
efficient building products 

Regulations requiring the owners of 
non-domestic property in Scotland to 
carry out energy efficiency improvements 
before they can sell or lease the premises 
will not be incorporated into the Energy 
Performance Certificate (EPC) regime, 
according to a published draft. An earlier 
draft would have combined the new 
requirements with updated EPC regulations 
however the Scottish Government has 
redrafted the proposals as a separate 
statutory instrument in order to “enable 
implementation of domestic and EU policy 
on emissions and energy reduction to be 
managed more effectively”. 

scottish Government’s new 
energy efficiency rules 

Facebook are set to open their second 
data centre outside of the US, in Cork, 
Ireland with CEO Mark Zuckerberg 
saying it will be one of the “most 
advanced and energy efficient data 
centres in the world.” Clonee is a 
small village just outside Dublin and a 
30-minute drive from the company’s 
international headquarters in the city. 
The centre, which will cost 200 million 
euros and employee 2,000 people 
during its construction phase, will 
become operational in early 2018.

Facebook’s energy efficient 
Irish data centre 

Designed for ProWinko in collaboration 
with Jaspers-Eyers Architects, Le Toison d’Or is 
a hybridisation of a traditional building-block 
typology and a mixed-use development with a 
retail podium. 

Located on the Avenue de la Toison d’Or, 
the complex fits into its urban surroundings, 
whilst simultaneously merging a retail and 
residential programme.  Le Toison d’Or contains 
72 apartments (from 50 to 750 m2), 13,000 m2 
of commercial space, a 1040 m2 crèche, 330 
parking spaces and an elevated city garden of 
2,950 m2.

Study demonstrates value  
of green spaces to society 
Every pound invested in parks and nature 
reserves contributes £30 towards health 
and wellbeing benefits and £23 towards 
community safety.

Those are the findings uncovered by national 
land management charity, the Land Trust, which 
commissioned an independent study to assess 
the value of the green spaces in its portfolio.

 The study also found that for every £1 spent 
by the Land Trust in maintaining its parks and 
nature reserves; people value this as two and a 
half times higher.

The study measured the impact of Land Trust 
services to identify the value that people place 

on their local green space as well as to 
estimate the financial value it contributes to 
the health and social sectors.

The results were emphatic, demonstrating 
that green spaces are not just good for the 
environment, they are good for society.

Among those surveyed, nine out of 10 
people visiting Land Trust’s spaces felt that 
they play a positive part in their happiness 
and wellbeing.

This action will lengthen Coordinated 
Universal Time (UTC) and our legal time, 
currently Central European Summer Time 
(CEST) by one second. 

UNStudio / Ben van Berkel 
complete first project in Brussels

The apartments in Le Toison d’Or vary in 
size from small to large, enabling a varied 
demographic of city residents. 

Le Toison d’Or has been developed with high 
standards of sustainability. Main features are 
the excellent thermic isolation of the façade 
(including triple glazing), a high standard of 
acoustic insulation, an inventive cogeneration 
installation system for both the apartments 
and the retail units and the use of glass-fiber 
reinforced concrete.

Photos © Hufton+Crow / Eva Bloem
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Beyond the more impressive structures, 
older homes and government buildings 
are also in desperate need of upgrading 
– it is estimated that buildings over 50 
years old need an average of five times 

as much power to heat compared to a modern 
construction. This is particularly problematic when 
one considers that that around 35 percent of Europe’s 
buildings fall into that category. 

Even in cases where the building owner has the 
desire to reduce energy consumption, how can they 
finance the often expensive retrofit? And what 
should the role of government be in facilitating 
this shift to lower energy usage within Europe’s 
building stock?

These questions are just some of the many issues 
tackled by ICLEI – Local Governments for 
Sustainability - in its work on energy efficiency in 
the construction sector. ICLEI is a global association 
of more than 1,000 cities, towns and metropolises in 
86 countries with a mission to promote global 
sustainability through local action. ICLEI has around 
300 urban development professionals working in 17 
secretariats and offices and reaches more than 20 per 

cent of the world’s urban population. Although 
ICLEI’s work is global in scope and impact, it remains 
focused at the local level in its implementation. ICLEI 
is particularly strong in Europe, with a great deal of 
its activities funded by European governments.

The organisation works closely with local 
governments, many of whom own a great deal of 
(often ageing) property, such as schools, libraries, 
and office buildings. As local governments are 
subject to the same demands and concerns as other 
building owners, they often have an in-depth 
understanding of the challenges faced. This has led 
to local authorities implementing robust energy 
efficiency strategies, driving real change across 
the continent. Many more local authorities, 
however, need to join the movement towards 
greater energy efficiency for this effort to make the 
necessary impact.

EU pushes for energy efficiency
The European Union has stressed the need for 
greater efficiency in Europe’s building stock, noting 
its sizeable contribution to climate change. 
According to EU estimates, buildings are responsible 

Building a more 
energy-efficient europe 
from the local level up

in europe, our cultural diversity, our history and our built heritage are inseparably 
linked. from soaring cathedrals to grandiose parliament buildings, innovative office 

blocks to impressive residences, the storied past of the many nations of this continent 
is represented in stone and brick. this wealth of architectural marvels is a blessing, but 
for those involved in energy efficiency, it is also a challenge: how does one go about 

retrofitting a protected, heritage-listed building constructed in the 16th century?

FEATURE

(Above) 3eNCULt 
Case study: Palazzo 
d’Accursio, Bologna 

(Italy)
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for 40 per cent of energy consumption and 36 per 
cent of CO2 emissions in the EU-28, with older 
buildings consuming disproportionately higher 
amounts of power than their newer counterparts. 
Simply by improving energy efficiency in our 
building stock, total energy consumption across the 
EU could be reduced by five to six per cent.  A fall of 
this magnitude would greatly help Europe meet its 
global emissions commitments, contributing to the 
global drive to keep temperature rise under two 
degrees Celsius, as agreed at the recent COP21 
meeting in Paris

The EU’s 2010 Energy Performance of Buildings 
Directive and the 2012 Energy Efficiency Directive set 
out a path towards greater energy efficiency, with the 
ultimate goal of having Europe’s building stock 
primarily comprised of nearly zero energy buildings 
(buildings with an extremely high energy performance). 
Under these laws, all new buildings must be near zero 
energy by 31 December 2020, while all new public 
buildings must be at this point by 31 December 2018. 
EU countries are also obliged to set energy performance 
requirements for the construction of new buildings and 
for the renovation of old buildings, as well as guidelines 
on the retrofit of specific elements such as roofs and 
walls. Member States are further mandated to establish 
inspection schemes for heating and air conditioning 
systems, ensuring that they meet relevant energy 
efficiency criteria.

The 2012 directive strengthens the move towards 
higher energy performance, requiring that EU 
governments exclusively purchase certified energy 
efficient buildings. The directive also states that 
renovations must be carried out on at least three per 
cent of central government buildings per year.

The EU has set itself an overall target of 20 per cent 
energy savings by 2020, which is around the same as 
turning off 400 power stations.

Innovative solutions
In addition to legislation, the EU funds a great deal of 
projects that aim to improve energy performance. 
These projects, which are carried out by diverse 
organisations from across Europe, seek to find 
innovative solutions within the construction and 
retrofitting sector. ICLEI has been involved in many 
over the last years, working with a range of 
stakeholders to make our built environment more 
comfortable, more resilient, and more energy efficient.

One such project is iNSPiRe. To reduce high-energy 
consumption in buildings, the EU-backed project 
has created easy-to-install renovation packages that 
can be applied to residential and office properties. 
The packages work through replacing old, centralised 
heating and cooling systems (such as oil boilers) 
with systems that make use of renewable energy 
sources. Dubbed “plug and play” packages, in the 
majority of cases building occupants can remain 
inside during installation.

Social housing sites in Ludwigsburg (Germany) and 
in Madrid (Spain) have agreed to act as demonstration 

buildings for the project. To assess the impact of the 
renovations on the buildings, energy audits will be 
carried out before and after the iNSPiRe technology 
is installed, providing an accurate analysis of the 
project’s efficacy.

The four-year long project also aims to both 
lower energy costs for building users and help to 
reduce the harmful emissions produced by older 
buildings. The project has set a goal of a 50 per 
cent energy consumption reduction in older 
buildings through the application of the plug-and-
play renovation kits. Sustainable lighting and the 
use of information and communication 
technologies to reduce energy consumption is also 
incorporated into the renovation process. 

By enabling building owners to improve the 
sustainability of the property while residents remain 
in their homes, costs are drastically reduced.

ICLEI is also a partner in the OPTIMUS smart city 
project, which focuses on using increased energy 
efficiency in public buildings to make cities cleaner 
and more sustainable. The OPTIMUS Decision 
Support System (DSS) is an integrated web-
platform that uses real-time data to seek out the 
most fitting energy saving opportunities available 
for each public building based on its profile. Three 
cities participated in the piloting of the online 
platform: Savona (Italy), Sant Cugat del Vallès 
(Spain) and Zaanstad (The Netherlands). 

The aim of the project is to design, develop and 
deliver a platform that will collect and structure 
open data sets based on factors such as weather 
conditions, the buildings’ current energy use, current 
energy prices, and energy production. This 
information is then displayed in an easily 

the EU has  
set itself an  

overall target of 
20 per cent 
energy savings by 

2020

social housing sites in Madrid act as demonstration buildings for ICLeI
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understandable manner, allowing energy managers 
to see when the price will be lowest and the degree 
to which the energy will be taken from renewable 
sources, such as solar and wind power. The OPTIMUS 
DSS is constructed to be easily adaptable to cities 
with differing characteristics and different starting 
points in terms of smart infrastructure and 
renewable energy generation.

Historic buildings, however, are notoriously 
difficult to retrofit, as the building owner (usually 
the municipality) must balance building protection 
requirements with optimised energy efficiency. The 
now-ended Efficient Energy for EU Cultural Heritage 

(3ENCULT) project dealt with bridging the gap 
between the conservation of historic buildings and 
climate protection through refurbishing existing 
buildings to very low energy demand.

3ENCULT has also developed a set of 
recommendations specifically on integrating energy 
efficiency retrofits of historic buildings into local 
sustainability processes and strategies. The guidelines 
support local leaders who need to make informed 
decisions regarding what is possible in the planning 
phase and in choosing suitable technologies. Through 
the work of the project, it was found that local 
governments should include selected cultural heritage 
in their Sustainable Energy Action Plans. 

On a more personal level, the FIESTA project is 
helping families with children to save money and 
lower their carbon footprint by reducing the 
amount of energy they consume. 29 per cent of all 
energy in Europe is consumed in households and 
the project aims to lower this figure by teaching 
families to make better energy choices, such as 
purchasing higher-rated electrical appliances, 
choosing efficient cooking methods, and 
optimising natural light in homes. The EU 
estimates that more efficient appliances will save 
consumers €100 billion annually (about €465 per 
household) on their energy bills by 2020.

“the FIestA project is 
helping families with children 
to save money and lower 
their carbon footprint by 
reducing the amount of 
energy they consume”
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Families located in the five project countries - 
Cyprus, Spain, Italy, Bulgaria, and Croatia – can 
also apply for a full energy audit to be carried out 
on their home. Energy auditors drawn from the 
project’s 19 partner organisations will examine 
past utility bills and carry out a room-by-room 
examination to help determine where the house is 
losing energy and money.

ICLEI is also helping local authorities to make 
use of Energy Performance Contracting (EPC), a 
process whereby replacement and refurbishment 
costs are covered by an external energy service 
company (ESCO), who is then reimbursed through 
the cost savings generated as a result of the lower 
electricity consumption. As such, the ESCO will 
not receive payment unless significant energy 
savings are achieved. The EPC approach has the 
benefit of transferring the risk from the local 
authority to the ESCO.

The power of public procurement
In addition, ICLEI is exploiting the power of public 
procurement to drive energy-efficiency. Through 
making smart purchasing decisions, public 
procurers can ensure that sustainable and 
innovative solutions are used in the retrofitting of 
public buildings. If public resources are mobilised 
behind energy-efficiency, higher potential for a 
return on investment will stimulate greater 
market involvement in the topic, increasing the 
amount of innovative solutions available.

The PROBIS project aims to use public 
procurement of innovation as a means to increase 
energy efficiency, as well as the overall 
sustainability of urban building stock. Specifically 
it works to build capacity among local authorities 
to procure innovative solutions in the sustainable 
construction sector. 

Currently, a lack of know-how and a dearth of 
incentives are holding local authorities back from 
pushing for clever solutions to reduce energy usage. 
PROBIS is addressing this by piloting innovative 
procurements for public buildings in Italy, Hungary, 
Spain and Sweden. 

Facilitating market engagement – in which 
public authorities directly explain the issues they 

face to companies – is also a major component of 
the project.

The construction sector, which is worth around 
€1.2 trillion per year to Europe, is comprised of a 
multitude of stakeholders, each with their own roles 
and objectives. To ensure that energy-efficiency is 
understood and applied across the board, it is 
necessary for stakeholders to come together to 
exchange ideas and knowledge.  Several examples 
from across Europe demonstrate how effective 
regional networking between public entities can help 
to provide support, improve skills and increase 
regional impact.

The Network for Sustainable Construction and 
Innovation through Procurement (SCI-Network) 
brought together public authorities and experts to 
find new, sustainable construction solutions. Any 
public authority committed to sustainable 
construction was welcome to join the network and 
take part in one or more of the working groups.  
Although the project has now ended, the online 
discussion forum has remained active on the 
Procurement Forum, an online discussion space run 
as part of the Procurement of Innovation Platform. 

The Procurement of Innovation Platform helps 
public authorities, procurers, policy makers, 
researchers and other stakeholders harness the 
power of Public Procurement of Innovation and 
Pre-Commercial Procurement. The Procurement 
Forum is a specially designed networking tool that 
enables procurers and stakeholders from around 
Europe to discuss, share and connect. Users can 
also create private groups, which can be used to 
coordinate projects. 

The platform also has a Resource Centre, which 
provides a centralised database for PPI guidance. 
Resources include national and European policy and 
strategy documents, useful tools, good practice case 
studies, details of projects and initiatives, as well as 
reports and valuable links on procuring innovation 
within the field of energy efficiency.

Through the work of local governments, in 
partnership with the private sector and other key 
stakeholders, a more energy efficient Europe is 
becoming a reality. Local governments are taking 
risks and trialling new and innovative ways to 
reduce the energy consumption of our building 
stock. In ensuring that the built heritage of Europe is 
made more sustainable, local governments are 
passing on a better, more energy efficient Europe to 
future generations.★

Under new laws, 
all new buildings 

must be near 
zero energy  
by 31 December 

2020



Insight Publishers | Projects 14

Projects eeB: Can you briefly explain what BSRia does in relation to eeB?
Sarah Birchall: BSRIA is a global consultancy, test, training and research company 
with the mission to make buildings better by working with organisations to deliver 
sustainable, energy efficient, low carbon buildings and improve the built environment. 
By working together with the whole built environment chain from client to consultant, 
contractor and facilities manager BSRIA generates and disseminates knowledge and 
the latest best practise delivering a sustainable and improved built environment. 

 
PeeB: What studies did you carry out for the inSPiRe project and what was the 
purpose of that research?
SB: Early on in the project it was realised that further knowledge of the existing 
building stock was required before renovation packages could be developed. One of 
BSRIA’s tasks was to undertake a literature survey on the current state of the 
residential and office building stock across Europe.

The survey took into account the age of the buildings, structural characteristics 
and ownership. Energy usage, including electricity, heating and cooling was also 
assessed as well as patterns and preferences for levels of comfort in the home. 
Renewable sources of energy as well as local, regional and national policies were 
also considered.

Understanding europe’s 
building stock

bsriA is a key partner in the insPire project and has worked on many similar projects 
related to older buildings and energy saving solutions. As part of insPire, the uK 

organisation carried out one of the largest assessments of europe’s building stock ever 
undertaken, something that was vital if the project was to deliver the right solutions to 
the right buildings to make the greatest impact. bsriA’s sarah Birchall explains more

FEATURE

The stepping stone to successful energy saving
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As well as providing a valuable picture of Europe’s building stock 
– this was one of the biggest surveys of this type ever undertaken 
and the results are available for further energy projects – the study 
was conducted so iNSPiRe could identify target buildings that would 
benefit most from retrofitting and so develop appropriate solutions 
that would deliver the greatest energy impacts.

 
PeeB: What were the stand-out results of the inSPiRe research? 
Do we now have a clear picture of the make-up of europe’s 
building stock?
SB: The concentration of both residential and office space in the ‘big 
six’ countries of France, Germany, Italy, Poland, Spain and United 
Kingdom means that from an EU-wide perspective it will make most 
sense to identify building retrofit solutions that suit these countries 
first and foremost.

These six countries account for 72 
per cent of residential and 71 per cent 
of office floor area. Across the EU-27, 
single family houses represent the 
majority of the heated floor area at 60 
per cent. This means that although 
single family houses tend to have a 
larger floor area than MFH dwellings, 
MFHs still constitute around 50 per 
cent of dwellings and therefore 50 per 
cent of households. 

To be effective across the whole 
residential stock, retrofit solutions 
need to be designed to accommodate 
both single and multi-family houses. 
In particular, SFHs represent more 
than 60 per cent of residential floor area in the three countries with 
the highest populations (Germany, United Kingdom and France), 
and more than 50 per cent of floor area in Poland. Only in Spain and 
Italy are SFHs less than 40 per cent of floor area.

Total heating energy consumption across residential and office 
sectors is 2299TWh/year and 159 TWh/year respectively, giving a 
ratio of 14:1. This underlines the importance of the residential sector 
in energy-reduction retrofit.

However, the variability of the buildings in the residential sector 
means that this segment of the market is also harder to treat with 
standardised solutions.

The data used in this project was obtained from a literature survey 
covering previous research projects, energy agencies, census 
outputs and databases.

The availability of detailed data, particularly for the office building 
stock was often limited and some assumption had to be made 
creating some uncertainties about the accuracy of the data presented. 
A novel approach using simulation has helped to fill in the gaps in 
literature to provide energy related data for the climatic regions, 
types and ages of dwellings across Europe.

  
PeeB: What further research is needed to ensure europe meets its 
ambitious energy targets? 
SB: There is a great deal of technology available in the market place 
and being developed by projects like iNSPiRe that is proven to 

deliver considerable energy savings when fitted to 
older buildings. What is needed now is concerted 
effort to develop the mechanisms by which retrofit 
will be implemented. 

This will involve all stakeholders, from building 
owners, who will need to understand the benefits of 
making the investment to retrofit, to the construction 
industry, who will need to be made aware of what 
technology is available that will help them deliver 
better services to their customers.

It is important, too, that policy makers, local 
governments and city planners develop the 
incentives to ensure widespread uptake of new 
solutions as well as promote the use of these solutions 
in publically owned and managed buildings.

Finally, further work will be needed to deliver 
optimal integration of solutions so that the whole 

retrofit is considered holistically, meaning all aspects of energy 
use are considered as a whole and maximum savings can be made 
in one go. 

 
PeeB: How will BSRia play a role in promoting renovation and 
the type of holistic retrofitting practices developed by projects 
like inSPiRe in the future?
SB: BSRIA will continue to use its networks and events to promote 
technologies and practices that fit the UK environment from both 
EU and UK sources.  It will advise clients of these practices where 
they are applicable to the clients requirements.★

“to be effective across 
the whole residential 

stock, retrofit solutions 
need to be designed to 

accommodate both 
single and multi-family 

houses”



Insight Publishers | Projects 16

Buildings consume about 40 per cent of 
total energy requirements in Europe. In 
the context of all end-use sectors, 
buildings represent the largest sector, 
followed by transport with 33 per cent. The 
existing building stock, especially 
buildings built before 1980, represents the 
biggest potential sector for energy savings.  
About 70 per cent of the total European 
building stock was constructed between 
1945 and 1980, with little consideration of 
energy efficiency criteria due to the lack of 
prescriptions and lack of affordable 

innovative active and passive technologies.
In order to achieve the EU objective of 

reducing greenhouse gas emissions by 80-
95 per cent by 2050 compared to 1990, the 
building sector needs to cut down its 
energy use. The rate of building renovation 
therefore needs to be increased. Buildings 
owned by public bodies account for a 

considerable share of the building stock 
and have high visibility in public life, so 
the public sector represents a potentially 
important driver for demonstrating the 
achievement of zero energy buildings and 
stimulating market transformation 
towards more sustainable passive and 
active solutions.

Shifting to a more energy-efficient 
economy should accelerate the development 
and spread of innovative technological 
solutions for buildings that achieve indoor 
comfort standards with low energy use, and 

improve the competitiveness of the 
European manufacturing industry, 
boosting economic growth and creating 
high quality jobs in several sectors related 
with the construction value added chain.

The A2PBEER project will demonstrate 
that it is possible to meet current zero 
energy building requirements in existing 

public buildings through affordable and 
adaptable retrofitting technologies. The 
deployment and use of innovative façade/
lighting/heating and cooling refurbishment 
systems and a systemic approach can help 
achieve this goal with an approximate 
payback periods of seven years.

Building envelopes
The project uses a number of technologies 
to implement energy savings. Vacuum 
Insulation Panels (VIPs) have been shown 
to provide better insulation performance 
than conventional insulation materials, so 
installations in the external and internal 
facades are being investigated. VIPs are 
commercially available on the market, and 
when considering a high thermal resistance 
façade system they represent one of the 
most cost-effective solutions to maximise 
energy savings.

Smart windows
The main issue of existing low emissivity 
(low-e) windows, which are designed to 
decrease the amount of heat lost through 
windows, is that the coating is either placed 
on the outer side (maximum solar gain, 
desirable in winter) or the inner side 
(minimum solar gain, desirable in summer) 
of the glazed unit. But if a smart reversible 

Retrofitting public buildings

Energy Efficient Buildings

“the A2PBeeR project will demonstrate that it is 
possible to meet current zero energy building 
requirements in existing public buildings through 
affordable and adaptable retrofitting technologies”

Public buildings account for a considerable share of the building stock in europe and represent a target for 
renovation that is highly visible to the public. the A2Pbeer project has put together a set of retrofit technologies 
that can be applied to public buildings across the spectrum of climates found within europe, and is now 
beginning to demonstrate the effectiveness of these solutions through a set of real life demonstration sites

solar Collector Parans solar receiver on roof
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window is installed, then users can rotate 
the sash from a winter to summer position 
and vice versa to change the position of the 
low-e coating to the most suitable 
configuration. Windows, window frames, 
glazing and window closing mechanisms 
that utilise a unique closing mechanism 
have been developed. This allows the 
window sash to be turned around by 180 
degrees and locked in the opposite position. 
Each window is fitted with an inside and 
external pane of glass which permit various 
amounts of solar radiation into the building 
at different times of the year. Each window 
can be regulated and controlled manually 
or electronically.

Smart lighting
The smart lighting component of the project 
is a combination of the solar lighting 
technologies provided by Parans and 
Toshiba’s LEDs and intelligent systems. 
Smart lighting systems aim to reduce the 
use of electric lighting in the buildings by 
introducing natural lighting and adjusting 
artificial lighting depending on available 
natural lighting.

Sunlight collectors capture and 
concentrate solar radiation to be introduced 
in the building. The collector tracks the sun 
by means of an algorithm with the local 
solar path and redirects it to the building by 
fibre optic cables. The solar collectors can 
be mounted on roofs or facades and can 
track the sun over the full day. The 
combination of solar collectors and LEDs 
with diffusers under the control of an 
intelligent lighting system greatly reduces 
the energy expended on lighting.

Thermal network
In existing buildings, combined heat and 
power systems may already be installed, 
but these systems often fall short in 
efficiency. In order to employ the dual 
thermal approach it is necessary to install 

absorption/adsorption machines at building 
level and solar thermal systems with short-
term storage.  This will maximise the use of 
available free solar energy.

In traditional buildings, the thermal 
energy extracted from the district heating 
system operates in a single direction and 
therefore any heat produced by solar energy 
during periods of low demand is not 
distributed efficiently to other buildings 
within the district. Bi-directionality will 
optimise solar production and provide 
efficient storage capacity at district level, 
enabling the centralisation of all the 
individual solar and storage installations 
into one. This proposed system will be 
flexible and modular, both at building and 
district level, and can be easily replicated 
into many types of buildings.

The demonstration districts
A2PBEER will demonstrate that its process 
is replicable for different building uses and 
climates by its implementation in three 
real demo districts. The first of these 
demonstration sites is a group of 
administration buildings in the University 
of Bilbao. The building envelope will be 
retrofitted with the new external super-
insulated system. The southern windows 
will be replaced with the new reversible 
window systems and the northern windows 
will be replaced with low-e windows. The 
internal lighting will be replaced with a 
smart lighting system, combining natural 
light, LED systems and an intelligent 
control over the entire occupied area. A 
thermal solar collector system will be 
installed within the building to produce 
the required water temperatures for the hot 
water supply in the heating system and for 
satisfactory cooling performance for the 
building during the heating season. 
Centralised hybrid ventilation with heat 
recovery system will be installed with 
optimised economiser operation for free 
cooling. Cooling will be provided by the 
installation of a building dual thermal 
substation supplied by the on-site solar 
collector system and the district-heating 
network. Short-term thermal storage will 
be installed in order to improve the design 
and performance, of the solar collector 
system as well as optimising its integration 
with the building thermal substation.

Similar demonstrations will be taking 
place at the Technology and Maritime 
Museum in Malmo and a vocational 
school in Ankara, with technologies 
suited to the climate being retrofitted as 
applicable. It is expected that the 
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MAin contAct

A2PBEER demonstrations will prove that 
is technically feasible and cost effective 
to reduce the current energy consumption 
of existing public buildings and thus 
make it possible to significantly reduce 
energy consumption within the EU. The 
industrial partners involved in the project 
will be able to increase their profits by 
marketing their innovative solutions in 
the near future, with the advantage of 
high market readiness of the new 
solutions. ★

“In existing buildings, 
combined heat and 
power systems may 
already be installed, but 
these systems often fall 
short in efficiency”
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As part of the process of validation for the 
renovation packages and retrofit kits 
being produced by the iNSPiRe project, a 
block of residential apartments in 

suburban Madrid was selected as a demonstration 
site for the new solutions. Importantly, it was not just 
the technology being put to the test over a period of 
time, but the whole renovation process itself, 
including liaison with the residents, something 
iNSPiRe believes is key to ensuring buy-in from 

those on whom renovation will have the most impact.
The demo building is located in Ciudad de Los 

Angeles, on the outskirts of South Madrid.  It belongs 
to an `Urban Regeneration Area´ which started in 
2006 and will last until the end of 2016. This area is 
managed by EMVS.  This programme allows all 
private owners in this `preferential´ area to be able to 
apply for specific funding to `deep retrofit´ their 
buildings. It also means that the whole area is being 
regenerated by EMVS, including all the main 

explain the benefits - 
then give them what 

they want
eMvs is the Municipal housing and land Authority in Madrid, looking after all municipal 
housing stock in the spanish capital. the authority also manages a renovation programme 
for older buildings, ensuring funding is available for renovation work to ensure better quality 
housing and improved energy costs for its residents. eMvs is also part of the insPire project, 
leading one of the demonstration sites where insPire solutions are being installed, tested and 
validated. Almudena Fuster of eMvs explains the value of working closely with residents during 
a project of this type and the lessons others can learn from the insPire experiment in Madrid

FEATURE
iNsPiRe Madrid site under 
construction, with partners
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infrastructures and urban facilities as well as the 
housing stock.

The area was developed the 1940 and 1950s, 
specifically to provide affordable housing for the 
nearby car factory, Barreiros. The apartments were 
rented to the factory employees and later sold to them 
during the 1980s. The owners are, therefore, in 
general retired people with medium to low incomes. 

The construction of the housing in the area is of bad 
quality and is poorly maintained.

The funding available for deep retrofitting could 
reach 75 per cent of total budget, with a maximum 
allowance of €21.000 per dwelling. The average 
investment for renovating a building of 10 dwellings 
is €300.000 and this includes structural 
reinforcement, replacement of general services to the 
building, as well as envelope energy efficiency 
upgrading through better insulation and windows, 
for example. Up to this time, 50 per cent of the total 
funding has been provided by Madrid City council, 
25 per cent by the Madrid Region authority and the 
remaining 25 per cent by the estate itself.

With an office on site since 2006, EMVS has played 
a key role in the programme to regenerate the area by 
conducting reports for every building, allocating and 
managing the funding, following up with the 
retrofitting process for each building and providing 

social and technical support. 
In 2013, EMVS selected a block to be a 

demonstration building for the iNSPiRe FP7 project, 
selecting a dwelling in Ciudad de Los Angeles with 
five floors, 10 apartments, no lift and no insulation. 
The building was in poor condition and had been 
badly preserved. As such, it had already started the 
common process for deep retrofitting – with urban 
planning in place and funding already allocated to 
the owners.  After nearly a year of discussions, 
EMVS reached an agreement with the owners to 
include participation in the iNSPiRe project as a 
demo building as part of this overall renovation 
process. The agreement was that they would get the 
iNSPiRe energy retrofitting kits and packages for 
free, and in doing so they agreed to collaborate in 
the project and allow reporting of the implementation 
process and the results. 

Following the consultation with residents, it was 
agreed that a centralized heating/cooling iNSPiRe 
package would replace the individual systems they 
had in place. This package consists of solar thermal 
panels, a heat pump and radiant ceiling panels for the 
distribution of heat in each room and dwelling. The 
panels also incorporate innovative LED lighting.  The 
objective in implementing this energy retrofitting 
package as well as adding 8cm of new rockwool 
ETICS insulation was to achieve an 80 per cent 
reduction of energy demand, and so lower the cost of 
energy for each resident. The improvements were to 
be added to on-going retrofitting strategies already 
planned by the owners before the iNSPiRE agreement. 
These improvements included roof and ground floor 
insulation, as well as an addition of external windows 
to the existing windows.   

Importantly, throughout the process of renovation 
with the iNSPiRe solutions, from 2013 to completion 
in 2015, EMVS ensure that the building owners were 
involved at every stage, with a series of meetings to 
understand their wishes and gather feedback on what 
was being proposed for their homes.  It is fair to say, 
that this has been quite tough in many cases but it 
was a valuable exercise, finally resulting in very 
helpful input for the development of the products by 
the project partners. One of their main concerns, for 
example, was the ease of maintenance for all the kits 
being implemented and this resulted in significant 
improvements being made to the design of the 
lighting for the radiant ceiling panels. Owners were 
very keen to have lamps that were easy to remove and 
replace with affordable units, which was not the case 
when the panels were first proposed. 

Another main concern for residents has been 
aesthetics. The owners did not care at all about 
performance but very much about the final look of 
the radiant ceiling panels. This was probably the 
toughest issue to deal with. Despite the benefits, they 
did not want to change the appearance of their 
lounges and bedrooms with the radiant panel and 
there was a great deal of discussion about what they 
would and wouldn’t have in their homes.

the average 
investment for 
renovating a 

building of 10 
dwellings is 
€300.000

iNsPiRe Madrid site 
under construction
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All the comments and queries made by the residents 
were important in providing the iNSPiRe researchers 
with insight into the real condition of the market 
place – what people will actually buy for their homes, 
what they will spend, how much upheaval will they 
put up with. Indeed, EMVS believes this feedback 
will be vital for the next stages of the iNSPiRe Kits as 
the business case is established and partners look for 
routes to the market. 

The blocks at Ciudad de Los Angeles are being 
retrofitted because of the compulsory regulations 
that exist to maintain them in a safe condition in 
terms of their structure and water tightness. Technical 
reports for buildings of more than 50 years are 
mandatory and if repairs are needed after inspection, 
the owners are obliged to carry them out. To get 
funding to do this, however, owners are also required 
to upgrade the building’s energy performance. 
Because of this regulation, 20 per cent of the area has 
been retrofitted in 10 years. This is, in fact, a 
disappointingly low percentage, given the availability 
of 75 per cent funding. 

Among the lessons learnt in the process of working 
closely with residents during this iNSPiRe 
renovation process has been the discovery that, at 
least in Spain, there is still a lack of awareness 
concerning energy retrofitting and its benefits, 
which needs to be overcome. 

There should now be a concerted effort to explain 
what benefits exist for owners in terms of internal 
comfort and energy and costs savings following a 
retrofit exercise. This needs to be broadly disseminated 
to raise awareness of what is possible and to ensure 
that more energy retrofitting takes place. Energy 
savings of between 50 and 80 per cent are easily 
achievable in areas like Ciudad de Los Angeles, as 
iNSPiRe has clearly proved. The overall value of the 
property following this retrofitting can also rise by 
15 per cent, providing further incentive to renovate.

Public authorities should now make a concerted 
effort to raise awareness of these benefits and 
continue to provide the technical and social 
support directly to residents so that energy 
retrofitting can be rolled out across Europe and we 
can all share in the potential benefits offered by EU 
projects like iNSPiRe.★

“there should now be a 
concerted effort to explain what 
benefits exist for owners in 
terms of internal comfort and 
energy and costs savings 
following a retrofit exercise”

the eMVs is part of the Fraunhofer 
RetroKit project, in which partners 

from 18 countries are investigating new 
systems of sustainable rehabilitation.

Radiant ceiling panel pic from tripan
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a step-by-step look  
at the inSPiRe 

Ludwigsburg demo site

FEATURE

the insPire project aims to renovate buildings which have come to 
the end of their lifetime, when the choice is often between pulling 
them down and finding an alternative way to bring living standards 

up to date.  for those buildings simply attaching insulation to 
the façade is not sufficient and it is necessary to find a system 

that meets modern standards in terms of insulation, air tightness, 
building installation, room ventilation and energy generation.

Before: Work begins on the demo building
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By using prefabricated timber frame façade elements 
with integrated building installation for renovation, 
iNsPiRe can bring buildings up to standard while 
habitants remain inside. 

As existing building is fully inhabited it was necessary 
to combine timber elements for the storeys above 
ground level and a conventional perimeter insulation 
system for the basement where there will be contact 
with the soil. the first step was digging a workspace 
around the basement and installing new windows and 
an insulation system to the basement walls. 

Before the building could be renovated with prefabricated 
timber elements, a complete digital measurement of the 
building was taken using tachymetry. the tes (timber 
element system for energetic renovation of the façade) 
has been developed in earlier research projects with the 
participation of Gumpp & Maier. the iNsPiRe project now 
uses those façade elements as a basis for adding value to 
the renovation system. Pipes, ducts and wires for domestic 
water, heating, ventilation, electricity and solar energy gen-
eration are integrated to the timber frame façade elements 
during prefabrication in the workshop, ensuring high quality 
and reduced building time on site.

In order to eliminate energy loss 
caused by thermal bridges, the exist-
ing balconies were cut off. In its 
finished state, the building will have a 
closed wall with large window open-
ings created by the mounted timber 
façade elements. this means that the space in 
the rooms, behind the balconies, is extended and 
there is a minimisation of thermal losses via the 
façade. the sills of the existing windows were 
removed during this step. 

1

2

4

5

Before more extensive work was carried out, scaffolding 
was erected around the building. Gumpp & Maier were 
responsible for the carpentry aspect of the project and 
worked together with the architects and planning team. 
Any work that needed to be carried out by other compa-
nies was either assigned to project partners or assigned to 
sub-contractors by the architect or by Gumpp & Maier.

3
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Additional openings for doors were cut into the existing 
walls. they are necessary to access newly fixed balconies 
on the façade facing the street on the ground and first 
floors. An additional opening was created in the same fa-
çade in the basement in order to fulfil fire safety require-
ments that demand a second exit and to allow more light 
to reach the basement floor. some ground was removed in 
front of the basement door. 

6 7

the timber elements only carry their own weight in the 
form of vertical loads that is passed over vertically from 
the element at the top to the element at the bottom. steel 
brackets on the ground floor slab take the dead loads. the 
steel brackets are fixed directly to the structure of the 
existing slab. therefore it was necessary to get the exact 
level and position of each bracket and to partially remove 
the existing insulation.

8

Although vertical loads are passed through to the bottom 
element, it is necessary to create a horizontal fixation at 
each level. this is done with timber wall plates, fixed con-
tinuously around the existing façade. each timber façade 
element is fixed at the top and the bottom to the wall 
plates or the steel brackets respectively. thus horizontal 
loads like wind loads are taken by each element separately 
only over the height of one storey. 

9

As all new installation is attached to the outside of the 
existing building, it is necessary to organise the vertical 
distribution of installation from the outside. this is caused 
by the need to keep the disturbance of the building’s 
tenants to a minimum. Using an installation shaft, which 
is completely prefabricated in the workshop, solved the 
vertical distribution. It can be transported to site as one 
piece, carrying its own weight. At the height of each story 
the Vaillant satellite stations are visible. they are needed to 
separate the building installation circle and the installation 
circle of each level, using heat-exchanging devices.
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As the timber façade elements will be fixed on top of the 
wall plates, there is space between new timber cassettes 
and the existing wall, which will be filled with mineral 
wool. the space between existing wall and timber frame 
elements is used for installing water pipes and cables 
around the façade. this will be done before mounting the 
façade elements. All perforations have to fulfil the eI60 
criteria which is accomplished by using a so called “combi 
shott” system. this way it is possible to lead all types of 
installation lines through one kind of opening. It is built 
from fire safety blocks.

10

After: With the addition of cladding, 
the project nears completion

11

All connections to shaft are created as plug connections. 
the shaft also contains empty tubes for electrical cables, 
ducts for ventilation of the roof flat and the insulated 
pipes for connecting the solar thermal collectors at the 
roof to the domestic heat pump in the basement. these 
solar pipes have to be capable of transporting high 
temperature fluids.

12

the shaft is mounted in front of the staircase, where the 
existing wall from glass bricks was removed. It is based on 
a steel foundation placed on top of the concrete basement 
wall, which has been cast newly underneath the shaft. 
horizontal loads are fixed to the wall plates in the middle 
and at the top of the shaft via steel brackets. the load 
bearing parts of the shaft is made from timber. since the 
shaft has to fulfil ReI30 fire resistance, the timber studs were 
covered with one layer of 12.5 mm gypsum fireboards. the 
same applies to the steel foundation at the base of the shaft.
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solar technology has made leaps and 
bounds in the past decade, with 
improvements in efficiency meaning 
uptake has increased throughout the 
world. Its rapid rise to become one of the 
cheapest methods of harnessing renewable 
energy has seen its use in residential 
settings soar, but the same cannot be said 
for its use in industry.

“The main problem is that industrial 
processes need to run continuously without 
disturbances,” says Dr Dirk Pietruschka of 
the Stuttgart Technology University of 
Applied Sciences. “It is still a relatively new 
technology, especially within industrial 
settings, and so companies hesitate to try it 
out because of lack of proven examples. 

Many also target a payback time of about 
three years whereas in reality the system 
can deliver energy for up to 20-25 years.”

Large-scale solar thermal systems for 
industrial process heat applications could in 
fact be a huge opportunity for Europe to 
reduce its reliance on fossil fuels. The 
industrial and commercial sector is 
responsible for 28 per cent of the energy 
consumption in Europe, with two thirds of 
this energy being consumed for heating 
applications. Although small-scale systems 
have been deployed widely around the 
world, larger systems such as for use in 
factories are still rarely used. To try and 
facilitate the uptake of these systems in 
industrial settings, the InSun project has 

been running large-scale demonstrations 
that have provided evidence to companies 
that this technology is worth looking at.

The aim of the InSun project has been to 
demonstrate the reliability and quality of 
large-scale solar thermal systems for 
different types of industrial process heat 
applications on medium and higher 
temperature levels.  “We have been looking 
to demonstrate to industry that these 
systems can be relied upon and can save 
money in the long run,” says Pietruschka.

Three different types of collector 
systems have been demonstrated and 
compared: improved flat plate collectors 
and smaller parabolic trough collectors as 
temperature booster for an Austrian meat 

Insun: Large scale solar thermal  
systems for industry

Energy Efficient Buildings

the industrial and commercial sector is responsible for 28 per cent of energy consumption in europe, 
but it has yet to really embrace the use of solar technology as a means of cheap, renewable energy. 
the insun project has been looking to change this by carrying out large-scale demonstrations to 
prove that the technology is both reliable and financially viable 
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“We have been looking to demonstrate to industry 
that these systems can be relied upon and can 

save money in the long run”

factory for feed water pre heating of a 
steam boiler up to 103°C, and tracked 
concentrating Fresnel collectors for an 
Italian brick drying factory demonstrating 
direct and indirect steam generation at 
200°C. Each of these applications offers a 
high replication potential.  

Steam production for meat and sausage 
production 
Fleischwaren Berger, a company that 
produces meat products such as cooked 
ham and sausages, installed a large-scale 
solar thermal plant with a total collector 
area of 1,068 m². The flat-plate collector 
field installed by the solar system provider 
S.O.L.I.D consists of highly efficient  flat 

plate collectors specially designed for 
processing heat and solar cooling 
applications, where high efficiency at 
temperatures up to 98°C is needed. The 
collector has two air chambers separated 
by teflon foil. In comparison to 
concentrating systems this collector needs 
less maintenance and benefits from 
diffuse radiation.  

36 SOLERA parabolic trough collectors of 
122m², which can be operated in high 
temperature conditions, were also installed. 
They were to act as a temperature booster, 
so that the already heated up water from the 
flat plate collectors would be boosted to a 
maximum of 110°C. Consequently, 
maximum support for the steam boiler can 
only be achieved on a clear sunny day.  

Large amounts of steam and hot water are 
required for the production of meat 
products, and this is now partly provided by 
the solar thermal plant. The steam is used 
for different purposes, though most of it is 
used in the ham cooking chambers. The hot 
water generated supports cleaning processes 
and is used for drying air in climate and 
maturation rooms, where hard smoked 
sausages are produced and stored.  

Brick drying process  
Laterizi Gambettola SRL is historically 
active in the construction business, 
especially in manufacturing hollow bricks. 
Its product catalogue comprises all clay 
products used in thin walls, ranging from 

highly insulating blocks for external walls 
to 220cm long hollow bricks used in walls 
over doors and windows. The manufacturing 
process involves a number of operations 
where heat is required, from brick extrusion, 
where hot water or steam is used to increase 
the raw material ductility, to brick cooking.  

Dryers are specially designed for hollow 
bricks, which typically have thin walls and 
must be dried quickly in order not to distort 
their shape during the water evaporation 
process. The material is dried in less than 
an hour, by means of a mass of hot air at 
220-240°C. The company is using solar heat 
in an innovative drying system that uses 
higher temperatures (200°C) to evaporate 
water from wet bricks. Soltigua’s Fresnel 
collector FTM is a linear concentrating 

system for generating heat in the range of 
30 KW to several MW at temperatures up to 
250°C. It consists of highly reflective 
polished aluminium mirrors and selectively 
coated stainless steel receiver tubes. 

In many industries steam is used as the 
main heat carrier. If steam can be produced 
by solar systems then integration into the 
existing heat supply infrastructure is not 
very complicated. At SOLTIGUA two solar 
steam generation systems are demonstrated: 
one with indirect steam generation with 
thermal oil in the collectors (1072 m² 
collector area) and a thermal oil driven 
steam boiler, and one with direct steam 
generation within the collector field (1608 
m² collector area).

sOLtIGUA

Fleischwaren Berger



Insight Publishers | Projects 28
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Project Title: 
Industrial Process Heat by Solar 
Collectors (InSun)

Project Objective: 
The main idea of InSun is to 
demonstrate the reliability and quality 
of large scale solar thermal systems for 
different types of industrial process 
heat applications on medium and high 
temperature levels, each system with a 
maximum heating power of 1 MW. 

Project Duration and Timing: 
1st April 2012 – 30 September 2015,  
42 Months

Project Funding: 
EU FP7 (European Union’s Seventh 
Programme for research, technological 
development and demonstration 
under grant agreement No. ENER/
FP7/296009/InSun). Total EU 
contribution  
€ 4.062.623,96

Project Partners: 
University of Applied Sciences  HFT 
Stuttgart, GERMANY
EURAC research, ITALY
SOLERA GmbH, GERMANY
Laterizi Gambettola srl, ITALY
Fleischwaren Berger GmbH & Co. 
KG, AUSTRIA
S.O.L.I.D. GmbH, AUSTRIA

Project Information

Dr. Dirk Pietruschka
Dr. Dirk Pietruschka is managing 
director of the research institute IAF 
at University of Applied Sciences 
Stuttgart, Germany. He holds a 
master degree in renewable energy 
systems and did his PhD in the 
field of simulation based control 
optimization of solar cooling systems. 
He coordinates the FP7 InSun project.

Contact:
Tel: +49 (0)711 8926 2674
Email: 
dirk.pietruschka@hft-stuttgart.de
Web: www.fp7-insun.eu
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The InSun project has received funding 
from the European Union’s Seventh 
Programme for research, technological 
development and demonstration under 
grant agreement No. ENER/FP7/296009/
InSun

InSun

Encouraging deployment in industry
Missing standards (especially for 
concentrating collectors) and the large 
uncertainty of system integration costs are 
the main bottlenecks for fast system 
deployment in the industrial sector. To help 
this situation, the InSun project has 
provided significant input to the 
standardisation process in terms of 
construction, integration and dimensioning 
of this young and innovative technology 
that has been supported by the foundation 
of a special interest group for lobbying work 
including key members of the relevant 
collector, producers and research 
organisations. “Providing these standards 
will allow industry to deploy large scale 
solar thermal systems with a much higher 
degree of certainty about what the costs are 
and what they will be getting,” explains 
Pietruschka. “These types of reassurances 
are very helpful in encouraging deployment 
of technologies.”

InSun has an industrial driven 
management board that has ensured the 
strong and continuous participation of the 

industrial partners involved. “We wanted to 
ensure that the work we’d done made its way 
to the relevant people,” says Pietruschka. 
“This has been achieved partly through two 
international expert InSun workshops and 
further workshop participation of InSun 
members. These workshops have helped 
describe our work as well as brought in 
other relevant experts from the field.” 
Altogether, InSun has contributed 
significantly to the maturation of the 
technology, but has also showed that except 
for special applications in the sunbelt region, 
funding schemes are still needed on a 
national and European level to achieve fast 
market penetration, to create further trust in 
the technology, and to further reduce system 
costs and thereby payback times. ★

Parabolic trough collectors act 
as temperature booste

solar collectors
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Insulation materials form the thermal 
envelope of a building and reduce heat 
transfer, thus improving energy efficiency 
with respect to the heating needs of the 
building. Much research has been done 
into improving insulation and reducing 
the energy footprint of buildings in 
Europe, but a little known fact is that 20 
per cent of the energy a building consumes 
in its lifetime is in the embodied energy of 
the building materials i.e. the energy 
consumed to create those materials.

The state of the art insulation materials 
used at present — EPS, XPS, glasswool and 
stonewool — have high-embodied energies 
mainly due to either the energy intensive 
conditions needed for their manufacture or 

from the high embodied energy of the oil-
based raw materials used for their production. 
These conventional insulating materials can 
also suffer from various disadvantages 
including unstable thermal and acoustic 
performance over time, combustibility, 
shrinkage, settlement and pollution of the 
indoor building environment.

LEEMA is a four-year project that has 
aimed to develop new, inorganic insulation 
materials that have 50 per cent lower 
embodied energy and cost 15 per cent less 
to produce than conventional insulation 
materials. This has been achieved using 
inert, natural alumino-silicate raw 
materials, originating from “zero-

Low embodied energy 
insulation materials 

Energy Efficient Buildings

“About 20 per cent of the energy a building 
consumes in its lifetime is in the embodied 

energy of the building materials”

When measuring sustainability, the energy and resources used to create building materials have to be taken 
into account. the overall environmental impact of the building sector can therefore be reduced through 
the use of advanced building materials that take little energy to produce. the leeMA project has been 
addressing this issue through the creation of their innovative set of “3i” insulation materials
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embodied energy” wastes of industrial 
mineral exploitation (i.e. perlite, 
amorphous silica and other volcanic 
minerals), recycled rejects from the glass 
industry, and mineral wastes with high 
alkali content as alkali activators.

Christos Dedeloudis explains a little more 
about the materials created during the 
project. “The group of products we have 
made are called 3i materials, because they 
are inorganic, insulating and incombustible. 
They have very low embodied energy 
compared to conventional insulation 
materials.” One of the main issues with 
measuring embodied energy of materials 
during the project was what unit to use. “We 
used embodied energy per functional unit, 
with one functional unit defined as 1m2 of 
insulation that has a thermal resistance of 1 
(m2K)/W” explains Dedeloudis. “This 
allowed us to compare each material in an 
objectively useful way.”

One of the products created in the project 
is what is known as a loose filling material. 
These are usually placed inside cavity 
walls, which are commonly found in houses 
of northwestern Europe built after 1900. 
These walls used to be left hollow since they 
were mainly used to control humidity, but 
nowadays they are filled with insulating 
material. The loose filling material designed 
by the LEEMA project is created by firstly 
taking industrial waste and by-products 
and then mixing them with an alkali 
solution to produce a gluey paste. This is 
then hardened, after which it is crushed up 
and then expanded using IR heating. “This 
process of expansion is a new technique 
which uses very little energy compared to 
the energy needed to expand perlite, a 
conventional filling material,” says 
Dedeloudis. “Our process requires 
temperatures of around 500°C, while perlite 
needs temperatures closer to 1,200°C.”

The loose filling material created by 
LEEMA has 60 per cent lower embodied 
energy than expanded perlite and 76 per 
cent lower embodied energy than expanded 
polystyrene beads (EPS). These are 
excellent figures, exceeding the original 
objectives of the project. 

The loose filling material is also being used 
to create insulated masonry elements. One of 
the partners is manufacturing these bricks 
using an infill of expanded perlite and a 
binding system. The projects partners created 
a grade of the filling material that could be 
used within exactly the same production 
process, and which had around 56 per cent 
lower embodied energy resulting in a brick of 
with 13% lower embodied energy.

Fibre boards are commonly used in 
buildings for interior and exterior 
applications where fire protection is required. 
One of the LEEMA partners uses expanded 
perlite in their fibre board production, but 
the project has made a specially designed 
loose filling material that can be used instead 
in a similar production process. The new 
boards have similar density but higher 
strength, or can be made lighter with a 
similar strength. They also have 20 per cent 
lower embodied energy.

Using a similar process that is used to 
create the loose filling material, the project 
partners were able to create inorganic 
polymer pastes called binders. “We were 
very pleased with this achievement as it was 
not easy,” says Dedeloudis. These binders 
are easy to shape using conventional 
methods such as casting and extrusion, 
have good mechanical properties and 

thermal conductivity, and can be used to 
replace standard clay-based binders.

The unique properties of the binder created 
in the LEEMA project mean that it could be 
used to create an entire brick, rather than 
just using loose filling material. “You can 
extrude the binder and make the whole 
thing out of 3i material with an overall 53 
per cent reduction of embodied energy,” 
says Dedeloudis. “This could also be applied 
to fibre boards leading to a reduction of 43 
per cent embodied energy for the whole 
board. This is quite a futuristic approach, 
and although it has not happened as part of 
the LEEMA project, it is something we will 
consider for the future.”

Another material created for the project 
was the foamed blocks. These lightweight 
blocks were created using similar processes 
as the others, and can be used in the place 
of aerated autoclaved concrete (AAC). 
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At A glAnce

Project Title: 
LEEMA: Low Embodied Energy Insulation 
Materials and Masonry Components for 
Energy Efficient Buildings

Project Objective: 
Development of a new generation 
of inorganic insulation materials 
and building insulation masonry 
components (“3I”) with lower 
embodied energy (>50%),lower cost 
(15%) and upgraded properties 
Safer and cleaner indoor environment 
due to incombustibility and absence of 
organic/fibrous compounds 
Use of wastes of industrial minerals 
exploitation, recycled rejects and 
industrial by-products

Project Duration and Timing: 
Starting Date: 01/01/2012
Duration: 48 months

Project Funding: 
FP7 Work Programme: 
EeB-NMP.2011-1: Materials for new 
energy efficient building components 
with reduced embodied energy
Grant Agreement No: 285059
Cost: 8,118,299.84 €
EU Funding: 4,670,000.00 €

Project Information

Dr. Christos Dedeloudis
Christos Dedeloudis is a Chemical 
Engineer, with a PhD in Metallurgy 
& Materials Engineering. He is 
working in S&B since 2005 and held 
several positions in New Product 
Development in the Perlite Division. 
He was Manager of the Global 
Construction Market Organisation 
and is now holding the position 
of Business Development Director 
for the Bentonite and Perlite 
Intermediates Business Unit.

Contact:
Tel: +302106296179
Email: Christos.dedeloudis@imerys.
com
Web: www.imerys.com   
www.leema.eu
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Aside from being light, they have excellent 
mechanical properties and can be cut to 
size but still retain their strength. “We 
have estimated that these foam blocks 
have at least five per cent lower embodied 
energy than similar conventional materials 
and an overall 51% improvement when we 
take into account the reduction of 
greenhouse gas emissions and resource 
depletion,” says Dedeloudis.

As part of the project, a sustainable 
plan for bringing the products developed 

to market has been created. “What we 
would also like to see in the future is 
some sort of energy label for building 
materials with a similar approach as 
the one used to grade washing 
machines’, so that products like ours be 
classified as “Class A”. With the 
products developed in LEEMA offering 
improved performance and costs, it is 
likely that they will achieve some level 
of success in the market in the near 
future.★

project pArtners

sandB: S&B Industrial Minerals Mining 
Quarrying Industrial Commercial 
Touristshipping Technical Company Sa 
– Imerys
etex: Redco Nv
schlag: Schlagmann Baustoffwerke 
Gmbh & Co. Kg
ntua: National Technical University Of 
Athens
Dappo: D’appolonia Spa
Morando: Morando S.r.l.

Mfpa: Materialforschung und 
Prüfanstalt an der Bauhaus Universität 
Weimar
Ustutt: Universitaet Stuttgart
Ace: Architects’ Council of Europe
Bbri: Belgian Building Research Institute 
(CSTC/WTCB)
Fenix: Fenix Tnt Sro
Fibran: Fibran Insulating Materials 
Industry Dimitrios Anastasiadis Sa
Ams: Proigmenes Erevnitikes & 
Diahiristikes Efarmoges 
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 Claude turmes is a luxembourgish politician and Member of the european 
Parliament for luxembourg’s Green Party as part of the european Greens. We 

spoke to him about the european perspective of policy issues surrounding 
energy efficient buildings, and the best ways to improve the state of both 

existing building stock and new buildings being built in europe

inTERviEw

Could you briefly outline your key priorities as an MeP, in 
particular those priorities as a green MeP?
Claude turmes. In general I try to make this world a better place for 
citizens and if we want to do this we have to protect ecosystems but 
also address things like sustainable buildings. You also have to look 
at issues like fuel poverty, which, in light of the economic crisis in 
Europe, is also an issue that we have to address. With ecosystems 
there is also the issue of climate change. 

            
With buildings in europe consuming more than 40 per cent of all 
energy used, and older buildings being the worst offenders, what 
can and should the european Parliament be doing to reduce this 
consumption?
Ct. I think we have done a lot for buildings and sustainable 
buildings in recent years. It was under our leadership that near-

zero energy new buildings (nZEB); as standard was introduced, 
which was my amendment. After getting the amendment through 
parliament it was agreed by the governments as well. I think since 
we passed that EU law, the European building industry knows that 
the building of tomorrow is an efficient building and this should 
help integrate decentralised renewables. From our view, at least, 
this is a big win.  

We know that new buildings are an important story but an even 
bigger story in Europe right now is the renovation of the existing 
building stock. We know that 80-85 per cent of all buildings which 
will exist in Europe in 2050 already exist today and if we want to 
go for carbon neutral building stock in Europe we will have to be 
very skillful at renovation. We have tried in the last few years to 
create a mix of legislation but also tried to organise money from 
the EU budget under the so-called ‘structural funds’ and the 

Reinvestment for a 
greener future
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European Fund for Strategic Investments (EFSI). As parliament 
our position was to ensure €50bn of this large scale European 
reinvestment was put into energy efficiency.

Does the energy efficiency Directive (eeD) of 2012 go far enough 
in terms of targeting eU governments to renovate their own 
buildings at a level of 3 per cent? 
Ct. The EU governments, at national and local level, were opposed to 
the idea that they would have an obligation to renovate but personally 
I think that the only way to get people and the building industry to 
really go for deep renovation is by the public sector acting as a role 
model. We want to use the momentum from COP21, but also the fact 
that we have provided a series of financial instruments which didn’t 
exist back in 2012 so that, in the next round, we can come to a more 
ambitious agreement with local and national governments acting as 
renovation role models.    

While it is relatively simple to ensure new buildings are built to 
green energy targets and move towards the zero energy goal, how 
can policy makers ensure older buildings meet similar targets? We 
cannot knock them down and start again, but renovation is expensive 
and the payback time is long. 

At certain points in their lifespan, buildings undergo renovation 
such as when a family is expecting children or when an office 
building gets a new owner or an old owner wants to remodel. What 
is very important is that each time there is modernisation of a 
building for reasons other than energy, we should piggy back on 
that modernisation effort to improve energy efficiency, and for 
that we need to give advice that is good, timely and independent. 
For this we use consultancy to provide important independent 
advice such as which parts of the building are the main issue in 
terms of energy efficiency. 

We need to work more on innovation in materials, but also in 
logistics to drive down the costs of major 
renovation. One project in the Netherlands 
that I find very interesting is called 
‘Energie Sprong’, in which they do 
industrial scale innovation with 3D pre-
designed modules. These modules are 
delivered by crane to a building and in one 
and half days to two days they can do a 
total refit of the building. This kind of 
renovation using the latest prefabrication 
and IT technology is what we need.

Finally, we need to invest more in skilled 
professionals of the entire building chain 
including architects, engineers and 
craftsmen, and use more targeted financial 
instruments which in the future will be more of a mix between 
grants and loans.

How achievable are europe’s 20-20-20 targets, particularly in 
relation to energy efficient buildings?
Ct. I think we are on the right track in terms of energy efficiency. We 
are at the early days of the EED, which is the horizontal framework 
directive on energy efficiency. If the instruments and measures in 
that directive are fully implemented then Europe will be on track 
with energy efficiency.   

Recently, in the European Parliament we voted for a 40 per cent 
energy efficiency binding target for 2030, which I think will bring a 
lot of visibility and shows great Europe-wide ambition for efficiency 
in building stock and efficiency in general.

Claude turmes

is europe investing enough in the green agenda, particularly in 
relation to the greening of our inefficient older buildings? What 
more should we be doing?
Ct. In general, the problem with the European project at the 
moment is lack of confidence, especially amongst young people, 

and that is the result of the economic 
crisis and the fact that Europe is not 
yet out of this economic crisis. 
What we need in Europe is what I 
call a ‘reinvestment in Europe 
programme’. This reinvestment 
programme is about modernising 
the major infrastructures, which 
are needed for the future such as 
broadband highways, electricity 
highways, public transport in cities, 
but also everything to do with the 
building industry. 

We need to be even more 
ambitious in our reinvestment 

strategy for Europe. What we are working on now is reforming 
the European CO2 trading mechanisms (ETS). I’m personally 
fighting to get a carbon f loor price into the European future 
trading. This carbon f loor price would generate a stable f low 
of income of several tens of billions of Euros, which could be 
reinvested in helping private investors and private owners to 
renovate the existing building stock.

Without tackling the question of sustainable buildings you 
cannot give an answer to the climate change problem, you cannot 
give an answer to the import dependency of Europe, and you 
cannot help people to be protected against the volatility of energy 
prices. Working towards low energy buildings is the best way to 
help the low-income consumers in Europe to have an insurance 
against fuel poverty. ★

“We know that 80-85 per cent 
of all buildings which will exist 
in europe in 2050 already exist 
today and if we want to go for 
carbon neutral building stock in 
europe we will have to be very 

skillful at renovation”
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With the price of energy from traditional 
sources inexorably rising, the drive for 
sustainable building practices is global and 
growing. These practices in construction 
and retrofitting can save businesses 
considerable amounts of money; a recent 
study by the University of California, 
Davis, highlighted that changes in building 
operations can save up to 30 per cent in 
terms of energy usage. Energy-efficient 
buildings are also important for the 
environment; for instance, in the UK in 
2009 buildings accounted for 43 per cent of 
all carbon emissions.

As a result, demand for low-carbon 
solutions is growing in the building 
industry. Novel, energy performance-
based business models can facilitate their 
adoption, but barriers remain to their 
widespread implementation. In order to 
make sustainable buildings, and 
ultimately sustainable cities, a reality, 
financial, organisational and social 
innovation is also required.

Winning hearts and minds
Coordinated by Tecnalia Research and 
Innovation in Spain and involving a total of 
17 organisations spread throughout Europe, 
the Novel Business model generator for 
Energy Efficiency in construction and 
retrofitting (NewBEE) project introduces 
new ways of working and translating 
knowledge in construction. NewBEE 
facilitates cooperation between construction 

and retrofitting SMEs, energy service 
companies (ESCOs), public and private 
building owners, local administrations and 
financial institutions. However, changing 
attitudes, structures and bureaucracy is 
often more difficult than developing the 
required technology. In the construction 
sector, implementing these new practices 
and solutions requires the commitment of 
all stakeholders, this presented a genuine 
challenge to the NewBEE consortium.

Twinned innovations
While large companies can more easily 
incorporate new knowledge, SMEs usually 
possess very specific expertise and do not 
operate as part of collaborative networks, 
instead working on individual, 
predetermined construction activities, 
with fewer opportunities to apply 
innovative solutions. “In the complex 
world of construction and retrofitting, 
information flow between stakeholders is 
far from optimal,” explain Senior 
Investigator Javier del Pozo and scientific 
researcher Laura García from Tecnalia 
Research and Innovation. “Innovative 
methodological and software solutions, 
affordable for SMEs, are required, 
enabling the development of new business 
models to accelerate the adoption of 
energy-efficient solutions.”

SMEs face two key problems. The first of 
these relates to access to knowledge. 
Enterprises require prompt and easy access 

to competitive knowledge if they are to 
meet the growing demand for emerging 
technologies. Secondly, existing 
organisational and business models are 
ineffective. New models would allow 
construction SMEs to create a united 
alliance of stakeholders, enabling them to 
compete with large contractors and provide 
a complete solution to the end user – the 
building owner.

To tackle these issues, NewBEE is 
providing innovative methodologies and an 
ICT platform. Appropriate ICT platforms 
offer vital support to any business. 
NewBEE’s ICT solution includes a 
‘Marketplace’, enabling building owners to 
identify and place calls for proposals, and 
SMEs to find retrofitting opportunities. As 
a result of sharing knowledge, users are 
able to choose the optimal technology for 

energy-efficient retrofitting. And the 
comprehensive set of tools allows building 
owners to publish their requirements and 
SMEs to identify business opportunities, 
ultimately supporting cost- and energy-
efficient construction.

The accompanying methodology provides 
organisational guidelines to facilitate 
transition to this new, virtual network-
orientated working paradigm. Providing an 
overview of the processes involved in the 

Energy Efficient Buildings

“the comprehensive 

approach of NewBee has 

direct benefits for the 

building industry, but also 

helps any organisation or 

individual with an energy 

efficiency problem make an 

informed judgement”

A european initiative coordinated by tecnalia research and innovation in spain has developed collaborative networks 
for the construction and retrofitting sectors. the neWbee project provides access to competitive knowledge 
regarding energy-efficient technologies, financial and organisational support, and innovative business models

Building blocks of 
energy efficiency
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ICT platform, the methodology brings 
together the virtual community, allowing  
them to respond to business opportunities. 
Essentially it explains to enterprises how 
they can use the NewBEE platform to create 
new performance-based business models 
for energy efficient building.

Performance-based models
In the early stages of the project, the 
team conducted extensive research into 
European building typologies and 
retrofitting needs. Based on the statistics 
gathered from partner countries and 
expert discussions, a set of characteristics
were identified to support SMEs in 
defining their target markets and 
customer groups. During this time, the 
team also described four regional 
Business Cases (BCs) – the real driving 
force behind the project. These BCs, 
described through scenarios and 
application areas, identified the needs of 
SMEs and acted as a starting point for 
developing the overall NewBEE approach.

The project has worked to shape new 
financial models for the construction 
industry. Considerations of investment 
and related energy savings are critical for 
convincing SMEs and building owners to 
adopt energy-efficient technologies. 
Financial models generates quantitative 
information to assess these factors, 
increasing awareness in stakeholders of 
the risks and benefits of entering into the 
energy-efficiency market.

A green future
The comprehensive approach of NewBEE 
has direct benefits for the building 
industry, but also helps any organisation 
or individual with an energy-efficiency 
problem make an informed judgement.

“Appropriate search functions that allow 
the owner (usually not a construction 
industry expert) to find helpful information 
are necessary,” explain del Pozo and 
García. “The NewBEE project has developed 
a pre-assessment tool that enables the 
owner to insert data concerning the specific 
energy efficiency related problem and 
obtain an overview of various scenarios in 
which different technologies are used for 
solving the problem.” This allows building 
owners to select the most appropriate 
technological solution, estimate the costs 
and ultimately maximise the return on 
their investment.

Exceeding expectations
The project has succesfully finished after 
36 months, NewBEE has comprehensively 
analysed the problems in the field, 
generating fascinating findings. The 
team is extremely happy with the results 
the project has developed. “In the initial 
implementation phase, requirements 
were  elicited on the basis of different 
BCs; the NewBEE concept has been 
elaborated; and the NewBEE web-based 
ICT tools have been developped, tested 
and finally demostrated in the four 
regional BCs, closing the loop initiated by 
the BC user requirements” del Pozo 
enthuses. “The project has fully achieved 
its objectives and technical goals and 
even exceeded expectations, as the EU 
comission has recognized in their final 
project review meeting”. 

Based on the results NewBEE looks set to 
revolutionise construction practices. By 
facilitating and encouraging the uptake of 
energy-efficient building technologies, 
NewBEE benefits the construction industry, 
building owners and, most importantly, the 
planet through reducing CO2 emissons. ★

At A glAnce

Project Title: 
Novel business model generator for 
energy efficiency in construction  
and retrofitting

Project Objective: 
To create new energy performance-based 
business models in order to increase the 
adoption of new energy-efficient solutions 
through the creation of cooperative and 
collaborative business networks, which 
will allow early involvement of all relevant 
value chain stakeholders in the energy-
efficient construction optimisation process.

Project Duration and Timing: 
October 2012- October 2015

Project Funding: 
EU Seventh Framework Programme (FP7)

Project Partners: 
spain: Tecnalia Research and Innovation; 
Acciona Infraestructuras; TEUSA, S.A.; 
ESLABAN Obras y Servicios germany: 
Fraunhofer-Institute for Industrial 
Engineering; Institute for Applied Systems 
Technology Bremen; Conclude; ifA-Bau 
Consult GmbH; RAHM Projektmanagement 
Schlusselvertigbau GmbH 
Finland: VTT Technical Research Centre 
of Finland; FinnEnergia; KVA Architects; 
Eriksson Architects LTD • Slovenia: 
Slovenski gradbeni grozd-GIZ; Gradbeni 
inštitut ZRMK 
Malta: AcrossLimits 
italy: Department of Industrial
Engineering, University of Padova

Project Information

Javier Del Pozo
Javier Del Pozo holds an MSc in Industrial 
Engineering (Electrical) and a Masters in 
Systems Engineering and Process Control 
from the University of Basque Country 
(UPV/EHU), Spain. He also has a Masters in 
Industrial Communication Networks from 
the Swiss Federal Institute of Technology 
Lausanne (EPFL).

Contact:
Tel: +34 664 105 383
Email: javier.delpozo@tecnalia.com
Web: www.newbee.eu/home
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core MoDUles: the key coMponents oF the newBee systeM

•   Marketplace module – the first module 
aids the organisation and maintenance 
of collaborative business networks, 
enabling building owners to identify and 
place calls for proposals, and SMEs to find 
retrofitting opportunities

•   Pre-assessment tool – helps building 
owners evaluate the different technologies 
available for their particular building 
problem, and estimate the costs and 
possible financing implications. It enables 
both building owners and investors to 
evaluate the technical and financial options 
in order to minimise the payback period 
and maximise return on investment

•   Energy performance assessment – 
assists professional users, offering 
a detailed assessment of the 
technologies and financial options 
available for a particular problem, 
taking into account the building 
type, financial models and country-
specific issues

•   Business model assessment – 
supports SMEs to improve their 
business strategy by allowing them 
to search for an idea of a good 
business concept/model, and 
guiding them in a step-by-step way 
in developing a business model

Laura García 
Laura García obtained a degree in 
Industrial Engineering and Technical 
Telecommunication Engineering in the 
Faculty of Engineering of Bilbao, UPV/EHU. 
She has six years of experience at Tecnalia in 
research, development and integration.
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Buildings account for 40 per cent of 
energy consumption globally and are a 
significant source of CO2 emissions. 
Currently, space heating and cooling as 
well as hot water are estimated to account 
for roughly half of global energy 
consumption in buildings. “The use of air 
conditioning has increased a lot in recent 
years,” explains Petra Novotna of the 
nanoCOOL project. “People expect to be 
able to control their indoor environment 
to a greater degree than ever before.”

Air conditioning therefore represents a 
significant opportunity to reduce energy 
consumption, improve energy security and 
reduce CO2 emissions due to the fact that 
space and water-heating provision is 
dominated by fossil fuels while cooling 
demand is growing rapidly in countries with 
very carbon-intensive electricity systems.

Most air conditioning (AC) systems use 
the same mechanism to reduce the 
temperature of ambient air as they do to 
remove humidity. However such combined 
air-conditioning/dehumidification is 

generally inefficient. Hybrid liquid 
desiccant (HLD) systems, in which the 
latent load (humidity) is controlled by a 
liquid desiccant dehumidifier, while the 
sensible load (heat) is controlled by a 
conventional vapour compression 
refrigerator, could be the way forward. 

These systems do have some problems, 
however. The liquid desiccant is 
regenerated using heat, which requires 

power, which at the moment is provided 
by outer sources like natural gas or solar 
collectors. Furthermore, the most 
effective liquid desiccants corrode almost 
all metal alloys. These issues have so far 

prevented HLD systems from penetrating 
the market.

The nanoCOOL project is aiming to solve 
these problems through the development of 
an innovative HLD system that can be cost 
effectively operated both in residential and 
commercial buildings. Waste heat from the 
condenser unit it used to regenerate the 
desiccants, meaning that no external heat 
sources are needed for regeneration. This 

mechanism greatly enhances the total 
efficiency of the system, running on around 
55 per cent of the energy needed for 
previous iterations. 

The main components in the system are 

Energy Efficient Buildings

“the humid environment of a swimming pool in a 
country such as taiwan is where the nanoCOOL 

system works best”

Air conditioning systems that combine cooling of air and dehumidification are generally inefficient. hybrid liquid 
desiccant systems control these two factors separately, but have a number of issues that have stopped them from 
penetrating the market. the nanoCOOl project has now created a system that has resolved these issues and is 
more energy efficient than other solutions, which is why the partners think it is poised to hit the market by storm

An innovative and energy 
efficient air conditioning system
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the absorber, regenerator, compressor, 
accumulator, the expansion valves and the 
three heat exchangers: the liquid-liquid 
solution heat exchanger, a heat exchanger 
in the absorber and a heat exchanger in the 
regenerator. The absorber and the 
regenerator are integrated with the 
evaporator and the condenser respectively 
of the vapour compression system. The 
liquid desiccant and refrigerant are 
simultaneously circulated between the 
evaporator and condenser for cooling and 
dehumidifying the air. The liquid desiccant 
is gravitationally distributed over planar 
surfaces of fins configured perpendicular to 
the refrigerant tubes for contact with air 
forced along the surface of the planar fins. 
In the absorber, both the air and solution 
are cooled by evaporation of the refrigerant 
and the air is dehumidified by the direct 
contact with the falling solution film. In the 
regenerator, the regeneration air and 
solution are heated by condensation of the 
refrigerant and the solution is regenerated 
by direct contact with the regeneration air. 

In the solution heat exchanger, the heat 
exchange takes place between the hot 
regeneration side solution and the cool 
process side solution.

The issue of corrosion has been tackled 
through the development of two new tubes 
made of plastic, which are resistant to the 
lithium chloride desiccant used. These 
tubes improve efficiency of the system by 

providing high contact surface/volume 
ratio. One corrosion resistant solution/
solution heat exchanger has also been 
designed, using graphene nanoparticles to 
increase its thermal conductivity.

Then beginning of the project involved 
establishing the specifications of the system 
in terms of power requirements, working 
temperatures, dehumidification level, and 
other parameters. Multifunctional heat 
exchangers based on latest advancements 
in nanomaterials science were then 
developed. After this, the full HLD AC 
system was designed, which has been 
constructed and is undergoing testing both 
in a laboratory and in a demonstration site. 
Finally, a life cycle assessment methodology 
will be developed in order to demonstrate a 
genuine life cycle improvement beyond the 
existing scenario. 

A mathematical model of the liquid 
desiccant system has been developed in EES 
software that can be used for both the 
design and simulation of the entire HLD 
system and its main components. Scaling 
up of the proof of concept in real conditions 
has begun, with a fully operation 
demonstrator being tested and operated in 
Taiwan inside a swimming pool where 
latent heat loads are particularly important. 
“The humid environment of a swimming 
pool in a country such as Taiwan is where 
the nanoCOOL system works best,” says 
Novotna. A control system specifically 
developed to control separately humidity 
and temperature has been designed. 

Used in conjunction with rooftop packaged 
conventional air conditioners or in stand-
alone units, the nanoCOOL system is capable 
of reaching its temperature and humidity 
targets more rapidly and with far less 
energy than other equipment. 

While the primary function of the 
nanoCOOL system is dehumidification and 
cooling, the technology also cleans air. The 

the whole consortium 
with prototype
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At A glAnce

Project Title: 
NANOCOOL “An Energy Efficient Air 
Conditioning system with Temperature 
and Humidity independent controls 
based on the combination of a Liquid 
Desiccant Cycle with an adapted 
conventional air cooling system.”

Project Objective: 
The Nanocool consortium has 
developed an innovative hybrid liquid 
desiccant system (HLDS) with the aim to 
substitute the existing standard vapor 
compression systems for a wide range of 
HVAC applications. 

Project Duration and Timing: 
42 months project
September 2012 - February 2016

Project Funding: 
The research has received funding from 
the European Community’s Seventh 
Framework Programme
FP7-2012-NMP-ENV-ENERGY-ECT-EeB
Project Identification Number: 314701
3.250 million €

Project Information

Andoni Diaz de Mendibil
Mr. Andoni Diaz de Mendibil - Project 
Manager at Tecnalia Energy Unit. He 
has a Degree in Electronic System 
Design and has ten years experience as 
a project leader coordinating different 
projects in building and design of 
complex equipments (such as Saunier 
Duval inverters, Orona’s lift designs, 
ABB regulators, and FP7 NOFIRE project 
coordinator in Tecnalia).

Petra Novotna
Mrs. Petra Novotna - Project Manager at 
FENIX TNT s.r.o., civil engineer with spe-
cialisation in management and economy 
in building industry, she has a long experi-
ence with techno-economic evaluation 
and business modelling for large construc-
tion and civil engineering projects. 5 years 
experience in research and innovation 
projects EU, mainly specialized in dissemi-
nation and exploitation activities. 

Contact:
Tel: Andoni Diaz de Mendibil  
M +34 616 875 645
Petra Novotna  M +42 732 822 538

Email: 
andoni.diazdemendibil@tecnalia.com
petra.novotna@fenixtnt.cz
Web: www.nanocoolproject.eu
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liquid desiccant, lithium chloride, destroys 
airborne bacteria and allergenic particles 
during the dehumidification process.

The partners foresee an initial market 
worth up to €180m by 2020, generating 
4000 job opportunities for skilled 
operators and installers. The partners 
also expect that the intended HVAC 

solution will allow cumulative savings 
on energy bill of at least €60m with a 
pay-back time below two years in case 
of 50 per cent use. “We are now working 
on finalising our business plan during 
an exploitation workshop and after 
looking at the final data from the 
demonstration site in Taiwan,” says 
Novotna. “We believe that the system 
could be well suited to a number of 
environments such as hospitals, 
restaurants and kitchens where you are 
dealing with heat and humidity but you 
also want clean air. It could also be 
useful for environments that need to be 
extremely dry, such as libraries and 
munitions stores.” The combination of 
partners present in the nanoCOOL 
consortium should allow for swift 
market introduction of the innovative 
system specially oriented to humid 
environments. ★

project pArtners

Czech Republic: FENIX TNT 
Germany: SGL CARBON
Israel: TECHNION
Italy: D’APPOLONIA, DECSA, 
POLITECNICO DI TORINO, STAM
Poland: RIDAN
Spain: AIRLAN, UNIVERSITAT ROVIRA 
I VIRGILI
Taiwan: NATIONAL TAIWAN 
UNIVERSITY OF SCIENCE AND 
TECHNOLOGY
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Changing attitudes 
towards energy 

efficiency
the international energy research Centre (ierC) is an 

industry led, world-leading, collaborative programme of 
research and innovation in integrated sustainable energy 

system technologies. the ierC brings together international 
companies and researchers in the energy space, leveraging 
research capabilities and technologies to find commercial 

solutions to the global energy demand challenge.

independent energy consultant Phil Jones spoke 
about the different measures that can be taken 

to make a building more energy efficient, 
and why changing people’s attitudes 
can be the most difficult but also the 

most crucial of these measures.
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O
ver my 30 years working at trying to 
fix buildings, I have discovered that 
one of the first steps to take is to find 
out what the overall state of the 
building is. Some buildings are doing 
very well, but the majority are poor. 

Asking the building owner about their energy 
bill is a good way to make a quick assessment of a 
building’s efficiency. If the client doesn’t know 
what the energy bill is, it is a bad sign! It does, 
however, mean that I can then 
implement many easy measures to 
improve things and make the 
building more efficient – lighting 
control, variable speed drives, and 
other technology fixes that are 
relatively simple to install. 

The harder task for me is when the 
people in charge have already 
plucked these low-hanging fruit. 
Improving things from that starting 
point is more difficult.

Energy and energy efficiency is 
central to the health of a building. 
The whole building starts to work 
better once energy problems have 
been solved. It results in better 
comfort, better maintenance, better 
understanding, better management, 
and lower energy bills. It is almost 
like a button; push the energy efficiency button and 
the whole building starts to work better. 

However, once you have made the obvious 
efficiency changes (those low-hanging fruits), then 
you need to involve the people in the building much 
more. One of the difficult aspects of energy 
management is changing people’s attitude as well as 
their behaviour. 

I have tried many methods to change people’s 
attitudes and behaviour in buildings. Most have 
failed! Two examples – putting stickers on light 
switches asking for them to be turned off and, 
more recently, using dashboards that say how 
much electricity is being used – almost always fail. 
People respond to them for a week and then they 
turn into wallpaper. 

One of the best ways to change attitudes is to try to 
generate a competitive edge amongst those living in 
or using the building and one of the most interesting 
ways I have heard of achieving this was trialled in 
America. Residents across a whole area received the 
same letter telling each that they were 30 per cent 
worse than their neighbour at using electricity. This 
resulted in everyone being kicked into action to start 
saving on their use of electricity. It introduced a 
level of social stigma for consuming too much. If 
you can introduce this competitive element, 
combined with an acceptance that it is socially 
unacceptable to use too much electricity, then you 
have really achieved something way beyond putting 
stickers on walls. 

In terms of making buildings more efficient, I don’t 
think that we have got to the heart of creating this 
social stigma yet, but I think that when we do, things 
will change a great deal.

In some buildings, we have seen technology such 
as PIR control being introduced. These detect 
movement in a room to control lights but when badly 
implemented these can sometimes annoy occupants, 
for instance where they haven’t moved for a while 
when reading.  This can lead to reactions like taping 

over sensors to prevent PIR 
controls working. People find 
ways round so-called 
“technical fixes” if they are 
not implemented in the right 
way and supported by changes 
in attitude as well. 

Another example of this is 
the use of lighting systems 
that respond to whether or not 
you have daylight coming in 
to a room. If you have enough 
daylight coming in, the 
system either dims or turns 
off the light. But clouds will 
affect the solar electric 
control, so if the system is not 
tuned properly then the lights 
will jump on and off, and this 
annoys people.

I believe we already have much of the technology 
needed to make our buildings more efficient. As an 
engineer, I go into a building and make these fixes 
using this technology. More often than not, however, 
people then destroy the positive effect this 
technology has because its implementation is not 
supported by that change in attitude. This is where 
the real innovation needs to take place; we need 
smart people, not just smart technologies and we 
need people to think about energy in a more socially 
responsible way. ★

“More often than 
not, people 
destroy the 

positive effect 
technology has 

because its 
implementation is 

not supported  
by a change  
in attitude”

Below: signs 
like these soon 

become part of the 
wallpaper. People’s 
attitudes  need to 

change in  order 
to make a real 

difference

 Phil Jones
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The International Union of Property 
Owners (UIPI) is a pan-European 
association that comprises 30 associations 
in 28 countries in Europe. Together its 
members represent more than five million 

private property owners owning 20 to 25 million 
dwellings. The property owners it represents are 
mostly individual landlords and owner-occupiers, 
mostly in the residential sector but also in the small 
commercial sector.

The UIPI was created back in 1923, but its activities 
at EU level were limited for many years. More 
recently though, European legislation in the field of 
energy efficiency in buildings has been having an 
impact on the daily life, spending and well-being of 
property owners. As a consequence, the UIPI has now 
become involved in the debate, setting up offices in 
Brussels to provide a voice for citizens directly 
affected by European legislation. 

UIPI experience in EU projects
The UIPI has been active in promoting energy 
efficiency through events and EU projects. Several 
conferences were organized during the European 
Sustainable Energy Week as well as training, 
dissemination and awareness raising activities for 
individual property owners and decision-makers. 

Since 2010, the UIPI has participated in a number 
of energy efficiency related projects. The 
TRAINREBUILD project is aimed at training 
property owners and others to retrofit their 
dwellings. The iNSPiRe project (see page 22)  is 
tackling the problem of high-energy consumption 
by producing systemic renovation packages that can 
be applied to residential and tertiary buildings. A 
new project, ABRACADABRA, is going to assess a 
renovation strategy based on new ‘building add-
ons’ and how that could reduce the payback time of 
relevant interventions.

Renovation: the property 
owners’ perspective 

representing over five million property owners from across europe, the uiPi 
protects and promote the interests, needs and concerns of homeowners 

and landlords at national, european and international levels.

FEATURE
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Creating an energy efficient Europe
In the overall energy efficiency debate, UIPI stands for 
market-based, realistic solutions. The success of 
market penetration for energy efficiency technologies 
is much dependent on how the value of energy 
efficiency is perceived when it comes to buying or 
renting an energy efficient house. Cost-effectiveness 
remains a big challenge for the successful 
implementation of energy efficiency technologies in 
the building sector. Owners are more inclined to 
install energy efficient improvements if they are able 
to sense the benefit of these improvements, either in 
term of energy savings or in term of ‘bonuses’ such as 
being able to increase rent. The UIPI’s approach from 
the property owners’ standpoint helps develop sensible 
business models and energy efficiency solutions that 
are grounded in both science and reality.

The UIPI is also promoting energy efficiency 
renovation within its member organisations. At 
national level, these organisations are disseminating 
information about best practice and funding schemes 
for energy efficiency renovations. 

The UIPI organises workshops to train national 
organisations and individual private owners about 
the energy efficiency solutions available on the 
market EU-wide. It is important to explain to owners 
the benefits that these solutions can bring to their 
properties, and to help them find funding and choose 
the right technology for their building. These kinds of 
measures are essential for convincing property 
owners to renovate. Coercive measures, if not though 
through carefully, can create resentment and does 
not necessarily generate the expected result, as has 
been seen with EPCs.

The UIPI has organised several European-wide 
events on energy efficiency in buildings, notably 
within the framework of the EU Sustainable Energy 
Week. It also participates in consultations, fora and 
conferences in order to discuss how to promote the 
implementation of energy efficiency policies while 
putting the customer needs at centre stage.

Revision of energy efficiency directives and deep 
renovation
The next few years are going to be important for EU 
climate action and energy policy. Most pieces of 
legislation in the field of energy efficiency are 
undergoing revision. It is crucial that the necessary 
targets for the upcoming decades remain ambitious 
but achievable. This means that the requirements that 
will apply to EU citizens, notably in relation to the 
energy performance of the buildings they live in and/
or own, have to remain realistic regarding households’ 
financial capacity and available funding. 

Building owners carry out renovation when they 
have the cash to do so or following a well thought out 
business plan reflecting their financial capacity. The 
scale of renovation ultimately depends on this 
financial business plan. If they can afford or have 
sufficient incentives and financial support to do deep 
renovation they should be encouraged to do so, but in 

no case should they be forced to invest considerably 
to reach high energy performance standards.

In the current economic hardship many households 
face, the high level of property taxation, the lack of 
financial incentives and the fluctuation of energy 
prices complicates the question of whether to 
renovate. If owners are told that they have to do deep 
renovation, they may not have the financial capacity 
to do so, not have the cash flow for a one time 
renovation or may not see any return on investment 
even in a long term perspective. Therefore, they 
might consider not doing any renovation at all. This 
type of policy could have a negative effect. Following 
the same logic, if financial incentives are limited to 
deep renovation only, there is a risk of missing the 
energy saving potential of small-scale renovation 
necessary to reach a critical mass. 

The Juncker Plan
The European Fund for Strategic Investments 
(EFSI), aka the Juncker Plan, presents a huge 
opportunity for renovation of the private housing 
across member states. Contributing some €13.3 
billion from the European Regional Development 
Fund (ERDF) for energy efficiency in public and 
residential buildings, it will lead to 875 000 
households with renovated dwellings.

UIPS’s assessment of ERDF Operational 
Programmes has shown that funding for private 
housing renovation remains scarce at national level. 
This usually comes in the form of financial 
instruments (e.g. loans, guarantees and equity) or 
other innovative structures that have not been well 
established or even explained. In addition, 
commercial banks are often reluctant to finance 
small-scale energy efficiency improvements. Grants 
have become extremely scarce. In limited cases, they 
are used to support ‘deep’ building renovations that 
exceed minimum energy performance requirements, 
development of innovative technologies or 
addressing social issues. Another issue is the lack of 
full transparency on whether private property 
owners can benefit and under which conditions they 
may access the funds allocated for energy efficiency 
renovation of their dwellings. 

The UIPI wants to see the the Juncker Plan-EFSI 
pave the way to funding schemes that are accessible 
for all housing providers at local level: public and 
social housing, large private housing providers as 
well as individual landlords and owner-occupiers. In 
France, the fund financed a project to promote 
energy efficiency in French housing. It funded 
regional and local initiatives on the energy 
renovation of private residential buildings. By 
improving the insulation of the buildings involved 
as well as renovating their heat generation, 
ventilation and distribution systems, the project will 
cut energy bills in more than 40,000 homes. Using 
European funding to put in place targeted renovation 
programmes in conjunction with tailored funding 
schemes at local level can really make a difference.★

“the UIPI’s 
approach from the 
property owners’ 
standpoint helps 
develop sensible 
business models 

and energy 
efficiency 

solutions that are 
grounded in both 

science and 
reality”
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Events

Insight Publishers is media partner to some of europe’s largest and most prestigious events in the world 
of research and innovation. here we highlight a few that are happening in the next couple of months

For your diary...

www.2020visionnetwork.eu/events

scaling up initiatives supporting the energy 
renovation of buildings
Date: 16 February
Location: Rue de la science 23, Brussels

in light of the CoP21 agreement, expectations for the near future 
are high. Building renovations can be part of the solution as they 
massively lower europe’s Co2 emissions. However, scaling up 
renovation entails important challenges. this event will showcase 
a variety of already successful building renovation approaches 
that could inspire the future development of renovation policies. 
the event also be an opportunity for eU project eaSee to share 
their findings.

http://bpie.eu/event/scaling-up-initiatives-supporting-the-ener-
gy-renovation-of-buildings/

Vision2020: horizon 2020 International  
energy event
Date: 25-26 February
Location: Brunel University, London

the Horizon network are holding a Horizon 2020 international 
energy efficiency event on, hosted by Cardiff University and 
Brunel University London.  over the first day representatives 
of industry, academia and the public sector will discuss the 
priority areas of the 2018-19 energy Work Programme. the 
second day of the event will focus on the planned energy 
efficiency calls in 2017 to identify common areas of interest 
and support emerging collaborations.

IeeCB&sC’16
Date: 16-18 March
Location: Messe Frankfurt, Frankfurt

the commercial and public building sector is one of the fastest 
growing energy consuming sectors. this is mainly due to the 
growth of commercial and public activities and their associated 
demand for heating, cooling ventilation (HvaC), iCt services 
and lighting.
 
Commercial and public buildings, and urban areas are a key area 
where the Co2 reduction could be achieved in a cost-effective 
manner. as a consequence all actors need to take all necessary 
steps to disseminate good practice, foster investments in energy 
efficiency and provide technical solutions for the commercial 
building sector.  this includes behaviour changes on how 
companies, architects, urban planner and building occupiers 
invest, design and operate non-residential buildings.

http://iet.jrc.ec.europa.eu/energyefficiency/node/9096
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