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REZBUILD Project is an initiative funded by 
the Horizon2020 Programme of the European 
Commission aimed to define an innovative 
and collaborative refurbishment ecosystem in 
order to achieve the Near Zero Energy Building 
(NZEB) goal in European housing sector. 

This initiative bases its refurbishment 
ecosystem with the integration of cost-
effective technologies, business models and 
life cycle interaction to diverse residential 
renovation typologies and interconnecting 
both, building renovation stages and 
stakeholders. 

This innovation will establish a multi-
collaborative framework within a 
refurbishment methodology managed by an 
Agile Project Management (APM) tool capable 
to interconnect in real-time the key steps of 
a tailored retrofitting plan among all actors 
involved within the building renovation value 
chain. 

The main goal is to establish a flexible 
collaboration framework that translates 
-together with the adoption of specific 
rehabilitation technologies such as additive 
manufacturing systems for facades through 
3D printing, high-performance underfloor 
heating, solar-assisted heat pumps, 
photovoltaic solutions integrated in buildings 
or super-insulation systems- in the following 
performance indicators:
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60%
reduction in primary 
energy.

30% 
reduction in the execution 
time of the works, 
compared to traditional 
rehabilitation works.

A 12-year 
payback period for the 
investment.
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http://www.ovaerdi.com/
http://www.maetrics.it/#
http://www.rimond.it/
https://www.comunidad.madrid/
http://www.vias.es/
https://www.onyxsolar.es/
https://www.cartif.es/
https://www.placo.es/es
https://www.zabala.es/
https://www.estia.fr/
https://www.nottingham.ac.uk/
https://nye.obos.no/
https://www.sintef.no/en/


Additive Manufacturing (AM), also known as 
3D printing, involves manufacturing parts or 
components by depositing or forming material layer 
by layer.   

Thanks to this system a wide range of shapes can be 
produced without the need to use moulds and only 
using the material necessary. 

AM is increasingly penetrating almost all industrial 
sectors, with applications in very diverse fields from 
healthcare to aerospace. Using these technologies 
in the construction sector will not only produce 

Additive Manufacturing 
Technology (VIAS & CARTIF)

The advanced refurbishment technologies 
developed, tested and optimised during the 
project life cycle, are described as follows:

complex geometries that are difficult to obtain using 
conventional building techniques, but also reduce 
health & safety risks. 

The use of this technology also results in lower 
waste generation and in many cases, shorter lead 
times, and reduced associated costs. 

Furthermore, these technologies have the potential 
of accelerating and boosting the level of quality in 
construction processes, through industrialisation 
and automation of different types of manual work.

Although 3D printing systems aimed at 
prefabricated parts are starting to emerge on the 
market, 3D printing systems for façades are still few 
and far between worldwide. These systems offer an 
opportunity to achieve envelopes adapted to the 
specific needs of each building, and even each part 
of the façade.
 

The REZBUILD project has provided a framework for 
VIAS and CARTIF partners to develop a robotised 
3D printing system able to print vertical surfaces 
(envelopes and walls) as well as horizontal surfaces. 
This process uses layer-by-layer deposition 
techniques and is intended for application in 
refurbishment work.
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Saint Gobain Placo is developing insulating 
gypsum-based products and systems aimed 
at reducing average energy consumption in 
residential stock. 
The company is working to produce a set of 
super-insulating products comprising: 

1.- PlacoHermetic - a gypsum-
based mechanical projection 
product to ensure airtightness in 
building envelopes.

• Thin layers (6 mm) provide 
airtightness similar to passive 
house (0.6 ren/h)

• Crack-proof solution even on highly 
absorbent substrates

• High performance (1 entire house / 
2 workers / 1 working day) 

• A large group of workers able to 
apply the solution

• Same spraying machine can be used 
as with traditional plaster

Technology Brochure 

Super-insulating 
gypsum-based products 
(SAINT GOBAIN PLACO)

• Lower cost in comparison to 
membrane solutions                

• Conformity validated with DAU 

• Internal solution based on advanced 
nano-porous products embedded 
in gypsum to minimize thermal 
conductivity 

• Applied in thick layers (up to 10 cm)

• Traditional application machine can 
be used



With the development of these materials, 
REZBUILD expects to achieve an approximate 
reduction of 50% and 20% in average energy 
consumption and average installation time, 
respectively. 
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• External insulation system

• Versatile gypsum-based coated façade 
for external refurbishment

• Improved thermal insulation, 
performance, acoustics and aesthetics 
of the envelop 

• Several configuration possibilities: with 
or without ventilated chamber suitable 

for many different finishes including: 
mortar, paint or any external 
material (mineral, organic, metal, 
ceramic, etc.)

• Reduced environmental footprint in 
comparison to similar systems

• Validated with DAU

2.-PlacoTherm V - A versatile high 
thermal efficient façade solution based 
on gypsum-based panels, offering 
reduced installation time and low 
environmental impact.

Payback time for this product is estimated 
from 5 to 10 years and it can be applied to all 
residential building types.



Building Integrated Photovoltaic (BIPV) 
solutions (ONYX)

ONYX has developed a new generation of 
products based on light and flexible shapes, 
technically and aesthetically customised 
to perfectly meet the demands of the 
construction sector.   

All prototypes developed by ONYX are 
designed to comply with the main aesthetic 
requirements of the Building Integrated 
Photovoltaic (BIPV) market, including 
lightweight and click-&-go installation 
strategies.

To achieve this, ONYX developed a 
preliminary array of BIPV characteristic 
samples (configuration, dimensions, 
technology, colour, transparency, etc.) 
according to REZBUILD aims. Those 
meeting the requirements of the project 
demonstrators were later validated. In 
addition to this a full study of Plug & Play 
systems compatible with light-weight base 
BIPV modules was conducted.

The prototypes obtained were classified in three 
families:

• Glass-glass BIPV light weight 
prototypes;

• Composite BIPV flexible and light 
prototypes; and

• CIGS film technology-based flexible and 
light BIPV.
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Building Integrated 
Photovoltaic (BIPV) 
solutions (ONYX)



Once prototypes were produced, their 
feasibility was analysed. The results indicated 
much work had to be done to obtain solutions 
meeting the aesthetics, functional and 
technical requirements demanded by the 
BIPV market in relation to composite-based 
prototypes and CIGS technology-based 
flexible and light prototypes. Therefore, they 
were ruled out as options for validation in a 
real demonstration as part of the REZBUILD 
projects. 

However, glass-glass based BIPV prototypes 
provided a flawless visual finish and the 
functionality expected according to the 
technique used, and therefore, were selected 
for validation in REZBUILD demonstrators.  

This solution will reduce energy consumption 
by around 25-40% thanks to its passive 
properties, achieve an annual electricity 
production of 40-200 kWh (active property), 
and shorten installation time by 20%. 

Payback time is estimated from 6 to 10 
years and it can be applied to all residential 
building types.

Furthermore, once prototypes to be 
produced were identified and designed for 
each project demonstrator, ONYX created 
a testing plan based on PV and mechanical 
standards to be met by glass in order to be 
installed, according to current standards (EN 
12600, ISO 12543, EN 61215, etc.). 

BIPV glass developed for demonstrators will 
be subject to this testing plan.



Direct Expansion 
Solar Assisted 
Heat Pump DX - 
SAHP (University 
of Nottingham)

The Solar Assisted Heat Pump (SAHP) concept 
consists of using a solar collector as the evaporator 
where the refrigerant is directly vaporized by solar 
energy input. In this context, an innovative heat 
pipe can be driven into the ground using a hand-
held piler and act as a heat source for a heat pump. 
This will increase energy savings by 25% and 
reduce installation time by 20%. Estimated payback 
time is 7 - 10 years. Moreover, it can be applied to 
all residential buildings.
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Building Energy 
Management System 
- BEMS (OVERDI and 
ESTIA)

OVERDI and ESTIA are developing an advanced 
BEMS based on the Maetrics Platform 
(monitoring solution). The background 
of Maetrics and its IOT Platform will be 
integrated with an algorithm box (ESTIA Box) 
specifically designed for the REBUILD project.

The main aim is to develop an advanced BEMS 
solution that will allow 4 functioning modes: 
Auto, Manual, Semi-Auto and Empty. 
This solution will be able to manage and report 
real-time energy consumption of the building, 
as well as prioritize the most effective power 
generation source considering the grid 
configuration of the building.
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Methodology
The REZBUILD project addresses those 
challenges using a holistic approach: 

PHASE 1:
Analysis of energy 
performance comparing 
energy consumption of the 
current building scenario 
with that of different 
rehabilitation scenarios 
using various technologies. 

PHASE 2: 
Design and execution 
of refurbishment and 
remodelling work based 
on open BIM environments 
capable of managing 
information and documents 
in real time and enable the 
simultaneous implementation 
of several jobs.  

PHASE 3:
Installation of advanced 
Building Energy Management 
Systems (BEMS) to manage, 
monitor and report real-time 
energy consumption of the 
building; and selection of 
the most efficient source of 
energy considering existing 
energy production sources 
and storage in the building.

PHASE 4: 
Commissioning of the 
building to assess energy 
savings achieved according 
to the estimated targets 
in the design strategy 
implemented in the first 
phase.

PHASE 5: 
Conduct a Life Cycle Cost 
(LCC) analysis of materials, 
a performance analysis 
and an investment model 
analysis, introducing a socio-
economic factor to guarantee 
affordable prices for building 
owners.

PHASE 6: 
Implementation of a Life 
Cycle Analysis (LCA) of 
materials to guarantee low 
environmental impact within 
this application performance 
management (APM) 
methodology. 

To evaluate the adequacy of the IT tool in the management 
of works and materials developed, three pilot projects are 
currently under development in three different types of 
building: a residential building in Spain; a building block in 
Norway; and a terraced house in Italy.
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