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1 Executive Summary 

The BuildHEAT project aims to develop innovative solutions for the energy retrofit of residential 
buildings. Systemic packages for facades and HVAC systems have been developed in the 
projects as described in D5.3 and their effectiveness has been demonstrated with the 
installation in the Demo Cases (DC) in Zaragoza (Spain), in Salford (England), in Pinerolo 
(Italy) and in Gleisdorf (Austria). 

BuildHEAT packages are based on technologies next to the market and driven by the key 
attributes of standardisation, flexibility, easy installation and cost effectiveness, according to 
the BuildHEAT objectives. BuildHEAT solutions has been implemented on the DCs in different 
ways, thus demonstrating the capability of the systemic packages to adapt to specific design 
needs. 

In Zaragoza, the refurbishment has provided both the application of a traditional external 
insulation layer (EIFS), with coating supplied by MIG, and of the BuildHEAT façade system 
with Corian cladding panels and with PV panels. Renovation of the building services has 
provided the replacement of electrical devices with ELFOPack units. For the new configuration 
it has been necessary to design and install an air distribution system, ELFOAir was used. A 
new false ceiling has been installed in the dwelling to put up the ELFOAir system. Each 
dwelling has its own PV panels, located on east and west façades and on the roof and its own 
ELFOPack unit. 

Salford refurbishment didn’t not foreseen the installation of BuildHEAT systems, but similar 
ones. This DC is relevant for the project from monitoring point of view. In fact, the performance 
of both façade and HVAC systems are similar to those developed within BuildHEAT. 

In Pinerolo 1 interventions included the renovation of the building envelope, windows 
replacement, and the installation of the BuildHEAT façade system with double layer of 
insulation and ceramic tiles cladding. Photovoltaic system and solar thermal collectors have 
been installed on the flat roof. The renovation of the building services provided the installation 
of the air-to-water heat pump on the roof for heating and cooling systems and the installation 
of Enerboxx storage tanks for each apartment to provide DHW and hot/cold water for heating 
and cooling connected with the new centralized system.  

The interventions for Pinerolo 2 included the renovation of the building envelope with the 
installation of the BuildHEAT façade system with double layer of insulation and ceramic tiles 
cladding. Photovoltaic system was already present on the roof, placed during a past 
renovation. The renovation of the building services included modification on the existent 
heating and DHW production systems and the installation of a new ventilation system for every 
apartment, a new heating and cooling system, with the heating system working in parallel with 
the existent one during winter, and of a new system for domestic hot water production in series 
with the gas boiler.  

The main renovation of the Gleisdorf DC was carried out as part of an Austrian funding project 
a few years ago. At that time, the Enerboxx heat storage system, was already installed to 
provide the domestic hot water. Therefore, this building is nevertheless very well suited as 
demo case, it has been improved with the current control system with the optimized control 
strategy for supplying the building with heating energy and hot water developed as part of the 
BuildHeat project. Application phase has been carried out in parallel minimizing inefficiencies 
for inhabitants. 

In BuildHEAT DCs, the innovative design approach has developed flexible façade solutions 
integrated with adaptable energy system services, capable of being easily implemented with 
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minimum disruption for owners and tenants. These solutions aim to tackle the barriers and 
promote a systemic approach to residential building retrofit at affordable costs. Efficiency of 
the systems even in the construction phase and key results has been demonstrated as a 
significant reduction of the energy consumptions, the improved control of comfort conditions 
and of the risk of overheating by innovative HVAC systems, the integration of RES solutions 
as well as the distribution systems, a faster construction processes with high quality standards 
with a low-intrusive installation process, due to the maximisation of the off-site prefabrication 
works. Despite the difference of the solutions adopted in different DCs a common aspect is the 
industrialized technology of the BuildHEAT packages. This is a key feature in renovation works, 
because it improves the installation works by minimizing timing and disruption for the 
inhabitants and allows for the integration of systems in the usually small areas available in the 
existing dwellings.  
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2 Demo case demonstration 

2.1 Zaragoza 

The building, built in 1990, has 53 dwellings distributed in 5 portals (3 levels + ground floor) 
and a subterranean level car park out of use due several reasons 

The use of the building is fully residential. 

2.1.1 Building envelope 

South Facade 

Building status before renovation Building renovation 

  

Description  

This facade was designed to obtain the maximum benefit from the sun, the windows belong 
to the rooms used during the day: sitting rooms, kitchens and some bedrooms. 

The renovation distinguished two areas: 

o 1st and 2nd floor, on central walls where there isn’t any balcony, ZAVI installed the 

external insulation (ETICS 10 cm; λ= 0,037 W/m2K) and MIG provided the coating 

paint to be covered by ZAVI. 

o The rest of the facade, rockwool was insufflated in chambers where it’s possible. In 

order to avoid thermal bridges wall-floor we will install rockwool (6 cm; λ = 0,034 

W/m2K) inside the false ceiling under the terraces. 
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East Facade 

Building status before renovation Building renovation 

  

Description  

The renovation included three actions described below: 

o Ground floor: old bricks facade without intervention (not habitable: stairs to the 

basement). 

o 1st 2nd and 3rd floor BuidHeat active facade: MIG paint covering the old bricks; rock 

wool (12 cm; λ = 0,034 W/m2K) on the old facade installed after the Halfen anchors 

covering all the surfaces behind the panels (without thermal bridges). Then, macro-

panel rock-wool (6 cm; λ = 0,034 W/m2K), air chamber (2 cm) and CORIAN “Glazier 

White” as a finish panel. Integrated in this facade, will be installed 16 PV panels 

connected to the heat pump of two flats. 

o Side roof wall: external insulation (ETICS 10 cm; λ = 0,037 W/m2K) and MIG provided 

the coating paint to be covered by ZAVI. 

 

North Facade 

Building status before renovation Building renovation 

  

Description  

ZAVI installed the external insulation (ETICS 10 cm; λ = 0,037 W/m2K) and MIG provided 

the coating paint to be covered by ZAVI. 
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West Facade 

Building status before renovation Building renovation 

  

Description  

The renovation included two actions described below: 

o 1st 2nd and 3rd floor BuidHeat active facade: MIG paint covering the old bricks; rock 

wool (12 cm; λ = 0,034 W/m2K) on the old facade installed after the Halfen anchors 

covering all the surfaces behind the panels (without thermal bridges). Then, macro-

panel rock-wool (6 cm; λ = 0,034 W/m2K), air chamber (2 cm) and CORIAN “Glazier 

White” as a finish panel. Integrated in this facade, will be installed 16 PV panels 

connected to the heat pump of two flats. 

o Side roof wall: external insulation (ETICS 10 cm; λ = 0,037 W/m2K) and MIG provided 

the coating paint to be covered by ZAVI. 

 

Windows replacement 

Building status before renovation Building renovation 

  

Description  

All the windows have been removed and ZAVI installed new ones in all the flats and common 
stairs zone. 
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2.1.2 Building services 

Installation of PV panels 

Building status before renovation Building renovation 

  

Description  

In order to provide sustainable energy to the Elfopack, ZV provided a new access to the roof 

and installed PV panels on it. 

 

Installation of inverter 

Building status 
before renovation 

Building renovation 

 

 

 

 

 

 

 

 

n/a 

        

Description  

Due to the requirements exposed by the Clivet factory an average Inverter will be installed 

outside the Elfopack instead of the original prototype designed by Circe. This unexpected 

fact produced a change in the installations process, legalization of the installation and 

location of the new inverter near the electrical box in each flat. 
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ELFOPack unit 

Building status before renovation Building renovation 
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Description  

The renovation intervention foresees the replacement of electrical heaters and radiators with 

ELFOPack units by Clivet. The system is an air to air multifunction heat pump which can 

satisfy the domestic hot water (DHW) needs of dwellers as well as the thermal loads for air 

conditioning. A new false ceiling has been installed in the dwellings for integration of the 

ELFOAir system. The ELFOPacks that was installed in the dwellings are not standard units: 

in each unit an innovative multi-control inverter (MCI), designed by Circe, is able to manage 

in the most efficient way the power flux from the grid and from PV panels that are placed on 

the east and the west façade and on the roof. Each dwelling has its own PV panels and 

ELFOPack unit. In presence of an excess of energy generated by PVs compared to 

ELFOPack consumptions, the available energy is not fed into the grid, but stored into the 

ELFOPack thanks to an electrical resistance in its storage able to reduce the on time of the 

compressor. This solution can have interesting application with the increase of renewable 

energy shares in the grid, because it’s very cheap compared to traditional electrical storage. 
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2.2 Salford 

2.2.1 Building envelope 

Main elevations 

Building status before renovation Building renovation 

  

Description  

Alumasc Facade System with Silicone Render was installed on the main elevations of 
concrete large panel building and brick slip finish was applied to the Ground Floor. 

Swistherm Mineral Wool with Silicone Render (BBA 00/3766 PS4) 

Swistherm Mineral Wool with Acrylic Brick Slips (BBA 00/3766 PS4) 

Insulant used was 110 mm Alumasc Pro Dual Density Mineral Wool. 

Starting u-value of 1.08 W/m²K was improved to 0.30W/m²K. 
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2.2.2 Building services 

GSHP system installation 

Building status before renovation Building renovation 

 

     

 

 

 

 

 

 

        

   

Description  

Individual gas boilers with DHW cylinders serving radiators changed out to a shared loop 
GSHP system using innovative co-axial ground collector serving individual GSHP units 
within each dwelling. New pressurised DHW cylinders serving upgraded radiators were 
installed. 

Lower carbon than gas heating, the new system avoids landlord ‘sale’ of heat to residents 
required in traditional communal heating systems and is very replicable for others as bore 
field collector requires little external space. 
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2.3 Pinerolo DC1 

2.3.1 Building envelope 

External Façade 

Building status before renovation Building renovation 
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Description  

New ventilated façade applied on the old frontage, for all the external walls of the building. 

Ventilated façade is composed by two layers of insulated coating and by an external layer 
of tiles, creating a gap in which air can flow 

 
 

Insulation coating of cellars, garages and roof 

Building status before renovation Building renovation 

 

 

 

 

Description  

The horizontal closures bordering the apartments have been also insulated. 

Since there was no a real insulation on the garage and cellars ceiling, as well as on the 
ceiling of the apartments facing the external roof, a new coating has been applied, consisting 
of an EPS insulation layer with different thickness according to the transmittance value 
wanted, to obtain the energy performance required by law. Thickness of the layer come from 
8 to 12 centimetres.  
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Windows replacement 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

Description  

Complete replacement of all external windows and doors. 

The old windows and doors, characterized by wooden frame and a single-pane glass, no 
longer compatible with today’s standards, are replaced with new ones, realized with a white 
PVC frame and a double-pane glazing system. The U-values of the new windows is different 
between them because of the different size, but the maximum is of 1.2 W/m2K 
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2.3.2 Building services 

Photovoltaic System 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

 

Description  

On the flat roof unused before, a new photovoltaic system has been installed. 

The implant has a nominal power of 20 kW and it includes not only the PV panels, but also 
the inverter converting current from DC to AC, switches, meters and all the accessories to 
make the system functioning in safety. The PV system is connected to the grid with the same 
electric meter used for the heat pump, in order to realize the possibility of using the electricity 
produced to make the heat pump work.  
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Heat Pump 

Building status before renovation Building renovation 

 

 

 

 

Description  

On the flat roof unused before, a new heat pump has been installed. 

The heat pump works integrated with the new HVAC system and it is an air-to-water type. It 
provides hot water in winter and cold water during summer for heating/cooling system of the 
building. It has a heating power of 48.56 kW (at -8°C of external temperature) and a cooling 
power of 71.20 kW (at 35°C of external temperature).  

 

Solar Thermal Panels 

Building status before renovation Building renovation 

 

 

 

 

 

Description  

On the flat roof unused before, new solar thermal panels have been laid. 

Each solar panels has a surface of 2.52 m2 and the new plant includes 16 of these ones, 
plus all the accessories and components needed to make it work. Solar thermal panels 
provides hot water for DHW production: water circulated inside them, added with glycol, 
reach its heat exchanger in the thermal substation, to heat up the technical water feeding 
Enerboxx boilers. When too high water temperature is reached, automatically a dry-cooler 
intervenes to dissipate heat and protect the integrity of the system.  

 



 

 

www.BuildHeat.eu  Page 16 of 27 

New HVAC and DHW system 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

Description  

The heating, cooling and domestic hot water production systems have been completely 
renovated, with the integration of new devices in order to maximize the efficiency of the 
building. 

The existent boiler, used only for heating purpose, is now connected, through heat 
exchangers, to the two main circuits. The heating/cooling circuit, who provides technical 
water for HVAC purposes, is connected with the heat pump and with the boiler, which works 
only in case of the heat pump cannot maintain the supply temperature. The DHW circuit, 
providing technical water to produce domestic hot water, is also connected to the boiler, but 
it use as priority circuit the solar panels circuit newly built. 
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A new substation has been created in the basement, next to the boiler room, where pumps, 
valves and accessories are present and from which pipes started to reach every apartment. 
The whole system is regulated thanks a new BMS system with remote control installed.  

Each apartment is equipped with an Enerboxx. This is a super-flat hot water storage thanks 
where domestic hot water is generated thanks an internal serpentine heat exchangers, while 
two electrically controlled valves regulate the flux not only for DHW, but also for 
heating/cooling system. Enerboxx is completed with flux meters and energy meters 
measuring the energy for the two circuits, and with a dedicated controller to read data and 
control valves.  
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2.4 Pinerolo DC2 

2.4.1 Building envelope 

External Façade 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

 

 

Description  
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New ventilated façade applied on the old frontage, for all the external walls of the building. 

Ventilated façade is composed by two layers of insulated coating and by an external layer 
of tiles, creating a gap in which air can flow. Temperature and humidity sensors, connected 
to a centralised controller with remote connections, have been placed inside the insulation 
layers of the façade, to monitor these parameters on different conditions and exposure. 

 
 

Windows replacement 

Building status before renovation Building renovation 

 

 

 

 

Description  

Replacement of external windows of the common parts of the condominium. 

The old windows, characterized by aluminium frame and a single-pane glass, no longer 
compatible with today’s standards, are replaced with new ones, realized with a white PVC 
frame and a double-pane glazing system. The U-values of the new windows is different 
between them because of the different size, but the maximum is of 1.39 W/m2K. 

In particular, interventions replaced windows of the hall on the ground floor and windows of 
the corridor of the first floor, facing south. External windows of the various dwellings had 
already been replaced a few years ago, during an initial energy efficiency intervention, so 
they are already compatible with the current energy standards. 
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2.4.2 Building services 

Ventilation System 

Building status before renovation Building renovation 

 

 

 

 

 

 

Description  

New ventilation system installed, not previously present. 

A new ventilation system has been installed, in order to guarantee the correct amount of 
fresh air from outside, even if windows are closed. System is composed by a supply fan and 
one extraction fan for the whole buildings. These fans are connected with ducts to 13 air-to-
air heat recoveries, one for each dwellings. Each of these recuperators provides fresh air in 
the main ambient and extract air from the bathroom, through different ducts, for every 
apartment. Main system is placed in the attic: ducts to reach dwellings on the ground floor 
pass inside the new ventilated façade. 
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Heating and cooling system 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

 

 

Description  

Renovation includes the installation of a new heating and cooling system. 

New terminals installed are fan-coils placed on the ceiling, with different configurations 
based on dwellings characteristics. During winter, fan-coils provides heating in parallel with 
the existent radiators system. While no cooling system was present before, now fan-coils 
provides also conditioning during summer period. Fan coils will be connected, in a next step, 
to a reversible heat pump system on the attic. Connection pipes to fan coils on the ground 
floor passes inside the ventilated façade. 
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New Boilers Connections 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

Description  

In order to make the existent gas boilers functioning with the new configuration of the 
building and the new systems, different modification on their connections has been done. 
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Each apartment has its own gas boiler to provide domestic hot water and technical hot water 
for radiators.  

Modifications include the change of the flues and chimney, because of the new ventilated 
façade that allows no more the intake and outtake of fumes from the external walls, and new 
connections for domestic hot water production. In fact, with the new heat pump system will 
be installed inside the attic in a second step, during winter boilers will act only as back-up 
for DHW production, when heat pump is in crisis. 

New DHW pipes for boiler on ground floors and some of the new coaxial flues passes inside 
the new ventilated façade, remaining hidden from view 
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2.5 Gleisdorf  

The renovation of the building in Gleisdorf was carried out as part of an Austrian funding project 
in the year 2015, and therefore the renovation activities itself were not part of the BuildHeat 
project. 

2.5.1 Building envelope 

Main elevations 

Building status before renovation Building renovation 

 

 

 

 

Description  

During the retrofit activities, the complete thermal insulation of the building was plastered as 
a curtain wall with web beams and soft wood fibre board and blown out with cellulose. 
Because of that, a reduction of the specific heating requirement from 120 - 200 to less than 
10 kWh/m²a could be achieved. The building now has a passive house standard. 
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2.5.2 Building services 

“Enerboxx” heat storage system 

Building status before renovation Building renovation 

 

 

 

 

 

 

 

 

 

 

 

 

n/a 

 

 

 

 

 

 

 

 

Description  

To provide the heating and the domestic hot water the innovative "Enerboxx" heat storage 
system was installed, which was delivered by the BuildHeat project partner Pink GmbH. This 
system gives important advantages compared to a conventional heat storage tank, whereby 
an item is the high space efficiency and room usability through the possibility of the wall 
integration. Another point is the high comfort through the volume of 140 litres and the large 
surface of the heat exchanger. Finally, the high hygienic standard through the usage of 
stainless steel for the storage tank and the heat exchanger has to be mentioned. 
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Hydraulic unit of a dwelling 

Building status before renovation Building renovation 

  

Description  

Another advantage of the "Enerboxx" system was the flexibility in converting the original, 
very simple control to the intelligent control and monitoring system that was developed as 
part of the BuildHeat project. This was mainly due to the direct integration of the hydraulic 
module in the wall integrated frame of heat storage tank. Therefore, the installation of all the 
necessary components was very easy within a few hours during a single visit to the dwelling. 

 
 

Room thermostat 

Building status before renovation Building renovation 

  

Description  

To increase the comfort for the residents of the apartments, a room thermostat was installed, 
which made it possible to set the room temperature individually. Through the connection to 
the PLC of the hydraulic module and in a further step with the central control in the technical 
room, the information about the room temperature could be used for the control as well as 
analysis activities. 
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Central control and monitoring system 

Building status before renovation Building renovation 

 

 

Description  

In order to be able to use the advantages of the intelligent control, the central control in the 
technical room of the building had to be converted in addition to those of the apartments. 
Therefore, a control cabinet was installed in which all components for the control and 
monitoring system were installed. Additional all relevant parts of the hydraulic system such 
as sensors, valves and pumps also have been integrated into the system. 

 
 
 


