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BUILDHEAT 
PROMOTES ENERGY 
EFFICIENCY 
TO CREATE VALUE 
FOR URBAN 
REGENERATION.

INTRODUCTION
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BuildHeat has retrofitted multifamily houses with the best available technologies 
to increase energy performance, comfort and healthy living conditions.

BuildHeat drives change in the construction sector, bringing information 
and coherence to the market. Decision-making and planning processes are thus 
enhanced through:

1. Efficient, reliable, non-intrusive and cost effective technologies made readily 
available on the market;

2. functional, systemic and easy-to-implement solutions that enhance energy 
standards, comfort and healthiness, while reducing the investment cost by 
50-60% in comparison to newly built houses;

3. innovative business models designed to mobilise large investments from the 
public and private sectors.

Discover BuildHeat Solutions and learn about how their effectiveness has 
been implemented in Zaragoza (Spain), Pinerolo (Italy), Gleisdorf (Austria) and 
Salford (UK).

If you are interested in exhaustive information regarding technologies and 
financial mechanisms, please visit www.buildheat.eu/reports/
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SOLUTION #1
PV-POWERED HEAT PUMP SYSTEM 
WITH MECHANICAL VENTILATION AND 
DHW STORAGE FOR SINGLE DWELLINGS

BuildHEAT integrated a CLIVET dwelling heat pump and mechanical ventilation 
solution (ELFOPack) with a small size photovoltaic inverter. The integration and 
control logics developed allow to maximise the utilisation of PV electricity by 
the heat pump unit, reducing as much as possible the energy exchange with the 
grid and shifting electric consumption towards high solar availability periods. 
This unit is remotely monitored using Schneider Electric hardware and data 
is stored in the Cloud, thus enabling the building managers to access them 
without accessing the dwellings.

This plug & play solution helps EU buildings integrate and optimise 
renewable energy.
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SOLUTION #2
WATER STORAGE TANK, SUPPLYING 
INDIVIDUAL DWELLINGS WITH HOT 
WATER AND HEATING

BuildHeat developed an innovative water storage tank by PINK to be installed in 
each dwelling of a multifamily house and aimed to supply hot water and space 
heating and cooling. The tank is driven by a central heating system like a heat 
pump, while it serves the single dwelling. This solution allows distributing a 
huge thermal storage capacity within the building and to manage it based on 
the single users’ habits. In addition to the hydraulic part, the storage tank has 
been integrated with a mechanical ventilation unit by AIRRIA that covers the air 
exchange needs of the dwelling. The integrated solution arrives prefabricated to 
the construction site, facilitating and shortening the installation. 
The units finally integrate monitoring and control hardware by Schneider 
Electric allowing to metering the dwelling energy uses, to monitor comfort 
conditions and to implement the detailed dwelling energy management.

This solution increases energy efficiency and enables predictive 
maintenance which decreases its running costs.
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SOLUTION #3
MULTIFUNCTIONAL BUILDING 
FAÇADE, INCLUDING INSULATION 
AND ACTIVE ELEMENTS

The solution is a preassembled multifunctional façade system made out of (1) a 
preassembled metal substructure by HALFEN, which is anchored to the existing 
façade, (2) a thermal insulation layer integrated in the metal frame and between 
the frame and the existing façade and (3) cladding panels. 
The façade system is engineered to allow hosting eventual pipelines, ducts and 
cables between the metal frame and the existing façade. In this way, decentral 
units can be connected to central systems (e.g. a central heat pump, a PV field 
on the roof) without new shafts being installed.
In addition, the metal frame can host PV panels or solar thermal collectors in 
place of the cladding elements, allowing to use the new façade as a surface to 
generate useful energy for the building.

This solution exploits established technologies with the necessary 
attributes of standardisation, flexibility, easy installation and cost 
effectiveness.
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SOLUTION #4
ICT INFRASTRUCTURE TO MONITOR AND 
CONTROL THE HEATING AND COOLING 
SOLUTIONS IN A SMARTER WAY

The BuildHeat ICT infrastructure from Schneider Electric provides for optimised 
energy use and storage, which reduces peak loads and ensures indoor comfort. It is 
scalable to buildings or to the district level. This solution relies on a network of low-
intrusive sensors and actuators installed in the dwellings and in the technological 
equipment. These transmit data along with cables to an open protocol gateway. 
From there, the data is sent to the cloud database. The cloud processes the data by 
means of control logics, which serve to optimise the energy fluxes in the building. 
Interfaces have been developed to share data with different users. A mobile 
app provides inhabitants with information about their energy use and comfort 
conditions, suggesting eventual behaviour improvements. Furthermore, a BIM 
platform by Allplan has been adapted to read, analyse and display monitored 
data, making useful information available to ESCOs and building managers.

With this solution, all decentralised units are interconnected, thus, 
maximising energy efficiency and environmental comfort.
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JAN 6.2°C / AUG 24.8°C
AVERAGE TEMPERATURE

Address: Maestro Telleria, Barrio 
Oliver, Zaragoza (Spain).  The 4-storey 
building contains 53 family flats 
ranging in size from 85 m² to 55 m² 
along with 5 staircases. It forms part 
of a small neighbourhood in the 
outskirts of Zaragoza.
      
Building fabric before retrofit: The 
building has a concrete structure 
with non-bearing brick walls and a 
flat concrete roof. Single-pane glass 
windows are installed. The building was 
constructed in 1988, and it is owned by 
ZAVI and used for sheltered housing. 

Heating & Cooling facts before 
retrofit: Single electric heaters were 
installed in each dwelling, providing 
DHW water to all dwellings. Space 
heating system was provided with 

electric radiators. The average 
electrical consumption for every 
dweller, i.e. lighting and appliances, 
per apartment ranged around 1.200€ 
per year, with some exceptions up to 
7,500€ per year in some apartments.

Retrofit package: the renovation 
included upgrades for both external 
envelope and HVAC system. A 
multifunctional façade system has 
been installed on the east and west 
façades; south and north façades have 
been set up with conventional thermal 
insulation. Moreover, all windows have 
been replaced with double-glazed 
windows. Each dwelling has now a 
photovoltaic-powered heat pump 
system with mechanical ventilation 
and storage tank. Small PV fields (1 
KWp each) installed on the roof and 
east/west facades are connected to 
the single dwellings’ units. 

ZARAGOZA
DEMO SITE
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JAN 3.8°C / AUG 15.7°C
AVERAGE TEMPERATURE

Address: Albion Towers, Cross Ln, 
Salford M5 4AH, United Kingdom. The 
Albion Tower is a 17-storey building 
with 100 flats with 2 bedrooms 
each. It is located in Salford, greater 
Manchester. The building belongs to 
Salix Homes.

Building fabric before retrofit: The 
building has a concrete structure 
with non-bearing brick walls and a 
flat concrete roof. External surfaces 
were not insulated and windows had 
single-pane glass. Asbestos has been 
found in risers while no fire breaks 
were found.

Heating & Cooling facts before 
retrofit: Space heating and DHW 
were covered by individual gas 
boilers. The peak power ranged 

between 3 and 6 kW of heat 
demanded per flat. 

Retrofit package: a conventional 
thermal insulation and new 
double-pane windows have been 
installed to retrofit the envelope. 
In this case, simple punctual air 
extraction units have been set 
up at kitchens and bathrooms to 
avoid vapour condensation risk. 
The existing individual gas boilers 
have been replaced with water-to-
water heat pumps. A communal 
water loop installed in the staircase 
connects the single heat pumps to 
a geothermal field. Boreholes for 
the ground exchange have been 
installed underneath the parking 
area adjacent to the building. Wall-
mounted storages (140 litres) are 
used to store Domestic Hot Water 
produced, while warm water is 
conveyed to existing radiators for 
space heating.

SALFORD
DEMO SITE



12

JAN 2.1°C / AUG 21.3°C
AVERAGE TEMPERATURE
      
Address: Via Cittadella 19, Pinerolo, 
Torino (Italy). The 4-storey building is 
a multifamily building with 10 flats of 
different ranging in size from 50 m² to 
150 m² with one staircase. 

Building fabric before retrofit: 
The building, constructed in 1965, 
has a reinforced concrete structure 
with non-bearing brick walls and 
flat concrete roof. Single-pane glass 
windows were installed. 

Heating & Cooling facts before 
retrofit: Single electric heaters were 
installed in each dwelling, providing 
Domestic Hot Water. Space heating was 
provided by a condensing centralized 
boiler supplying hot water to radiators. 
The total normalised energy cost of 
every dweller was about 1.500 €/year.

Retrofit package: Renovation has 
included upgrades for both external 
envelope and HVAC system. A 
multifunctional façade system has 
been installed, while the horizontal 
surfaces have been insulated with a 
conventional EPS insulation layer, 
as well as the stairwell. Moreover, all 
windows have been replaced with 
double-glazed windows with thermal 
break. Each dwelling has been set 
up with an individual water storage 
tank, supplying with domestic hot 
water and space heating&cooling: a 
central hybrid heating system, with air 
to water heat pump and a gas boiler 
backup, supplies water to the dwelling 
storage tanks that manage the 
distribution to the taps and to newly 
installed fan coils. Single dwelling 
mechanical ventilation units provide 
air renovation. Central PV panels and 
solar thermal collector fields cover 
part of the electric and thermal needs 
of the building.

PINEROLO
DEMO SITE
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JAN 1.4°C / AUG 17.8°C
AVERAGE TEMPERATURE

Address: Rathausgasse 38, Gleisdorf. 
The residential building is located at 
the centre of Gleisdorf between Franz-
Josef-Street and Rathausgasse.

Building fabric before retrofit: The 
entire building complex with a net 
dwelling area of 3,650 m² in solid 
construction was built in 1981. It 
consists of three buildings in which 53 
flats with 2 - 4 rooms and a living area 
of 40 - 90 m² are located. Almost every 
apartment is equipped with a balcony 
or a terrace.

Heating & Cooling facts before 
retrofit: The building is supplied by the 
local district heating network, which is 
driven by means of biomass and solar 
thermal energy. Radiators were meant 
to distribute space heating. 

Retrofit package: In 2015, the 53 
flats were renovated to passive-house 
standard. Heating demand was 
reduced to below 10 kWh / m². Space 
heating is now supplied through 
underfloor heating. Each dwelling has 
been set up with an individual water 
storage tank, driven by the central 
district heating substation installed 
in the technical room, and supplying 
domestic hot water and space heating 
to each dwelling.
BuildHEAT developed and installed 
monitoring and control hardware and 
software infrastructure allowing to 
optimise the charging cycles of the 53 
thermal storage tanks: this allows on 
the one hand avoiding peak loads on 
the substation and consequently on 
the district heating network, on the 
other hand it permits to provide each 
dwelling only and exactly with the 
amount of heat needed. This in turn 
avoids unwanted thermal losses, hence 
improving building energy efficiency.

GLEISDORF
DEMO SITE
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Due to the economic crisis, building owners can’t afford energy-efficiency 
technologies for residential sectors. Firstly, retrofitting in this market is often 
fragmentary through lack of coordination. This limits the potential high impact 
of the technologies. Secondly, small-scale projects or investment in new 
technologies often struggle to attract interest due to their perceived risks or 
their lack of governance.

BuildHeat proposes a risk mitigation approach by creating a local 
ecosystem that is attractive for investors. This is done by a suitable, 
integrated governance of the retrofitting process.

This approach fosters synergies between contractors, individual customers, 
private banks, investment funds and public funding. This ensures that measures 
proposed are bankable and attractive to private investors, while being 
economically sustainable for building owners. Public incentive schemes for 
achieving energy efficiency in residential areas are duly leveraged for promoting 
measures and reducing financial risk.
Two schemes were used to pay the contractors for the retrofitting. The first 
involved a tax credit to cover the envelope renovation and newly installed 
HVAC system. With respect to the Italian case, the legislation allowed dwellings’ 
owners to swap tax credits with the contractor. The rest was covered through a 
10-year bank loan at a competitive rate. The yearly instalments paid by property 
owners are lower compared to the energy bills paid before retrofit (normalised 
to the monitored climate conditions, heating degree days).

This well-balanced approach means end users don’t pay any more than they 
did before, while enjoying the other advantages available: a more valuable and 
more comfortable property along with a healthier indoor environment.

FINANCIAL 
MECHANISMS
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research and innovation programme under grant agreement No. 680658.

WWW.BUILDHEAT.EU

BUILDHEAT
Standardised approaches and products for the systemic retrofit of residential 
buildings, focusing on heating and cooling consumptions attenuation

DURATION
54 months (September 2015—February 2020)
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Roberto Fedrizzi - EURAC (roberto.fedrizzi@eurac.edu)
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