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CHESS SETUP PROJECT
CHESS SETUP is a H2020 EU Research and Innovation
Programme funded project, which has designed a
technology solution aiming to increase the energy
efficiency, self-sufficiency and renewables
implementation in buildings.

Why?
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June 2016
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EU BUILDING SECTOR
The European Union has set ambitious targets in order
to reduce green house gases (GHG) emissions and the
building sector has to do its part, with new buildings
required to be “nearly zero-energy buildings” (NZEB). By
using energy more efficiently and from renewable
sources, a reduction on energy bills and reliance on
external energy suppliers can be achieved while
protecting the environment. Especially, heating and
cooling (H&C) demand accounts for a significant
proportion of the European total final energy demand
(50%) [1].
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In EU households, heating and hot
water alone account for 79% of total
final energy use. Cooling is a fairly small
share of the total final energy use, but
demand from households and
businesses is rising during the summer
months. Moreover, most of the thermal
energy is produced from fossil fuels
(66%) and only 13% comes from
renewable energy [1].

[1] European Comission https://ec.europa.eu/energy/topics/energy-efficiency/heating-and-cooling_en
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THE OBJECTIVES
The main objective of the project is to implement a reliable and efficient system able 

to supply heating, cooling and domestic hot water in buildings mainly from renewable 
energy sources, including seasonal energy storage, increasing its self-sufficiency and 

reducing its emissions. 
CHESS SETUP system is technically easy to implement for new build construction 

projects, but it can also be adapted while retrofitting existing buildings.

Improve the initial system, 
and make it compatible with 
renewable energies’ back up 

sources

Reach a reduction greater than 15%
of investment costs compared to other 

highly efficient heating systems

Implement a new heating 
solution based on a trio of 
technologies on a seasonal 
mode- hybrid photovoltaic-

thermal solar panels, a thermal 
storage system and heat pump

Develop business models from the use 
cases in order to industrialize CHESS 

SETUP’s achievements

Reduce the electricity demand 
peak, relying on the system inertia, 

and allow renewable energies’ 
connection to grid

Test and monitor the system in 3 
different geographical situations and 

types of building, with a 
proper software



THE CONSORTIUM

A Community Interest 
Company establishing Corby 
as demonstrator for future 

sustainable living, working and 
transportation (UNITED 

KINGDOM)

University committed to the 
economic, social and cultural 

development (NORTHERN IRELAND)

Architecture studio 
establishing the building 

concept Emporium                 
(THE NETHERLANDS)

Spin-off from the 
European Project 

Center of the Technical 
University of Dresden 

(GERMANY)

Paris and Barcelona consulting 
firm specialized in the integral 
management of innovative and 

sustainable projects              
(FRANCE, SPAIN)

Urban Ecology Agency of 
Barcelona, rethinking the 

metropolis from a sustainable 
point of view (SPAIN)

Company specialized 
in energy efficiency to 

improve all kinds of 
facilities (SPAIN)

City council of Sant Cugat
del Vallès with a clear 

sustainable growth strategy 
(SPAIN)

Consulting firm dedicated 
to economic, social and 

environmental 
sustainability (SPAIN)

Energy and Environmental 
Service Company (SPAIN)



THE SYSTEM:
THE SYSTEM CAN BE COMBINED WITH OTHER RENEWABLE SOURCES AND 

CAN BE ADAPTED TO ANY LOCAL CLIMATE AND SITE CHARACTERISTICS

Solar panels (thermal,
photovoltaic and hybrids):
transform solar radiation
into heat to be used for
DHW and heating.

Seasonal thermal storage: stores the 
heat collected by the panels 
increasing the temperature of the 
medium, that can be liquid or solid. 

Heat pump: supplies heating
and DHW demands of the
building, recovering the heat
stored in the seasonal storages
at high efficiencies.

If there are surpluses can be stored 
in batteries or injected to the grid. 

SUMMER
There is high solar radiation and low heat
demand. The share of the collected energy
which is not used is transferred to the
seasonal storage tank to be stored.

The demand for heat increases, and solar
radiation is lower. Therefore, the heat pump
transfers the heat stored during the summer
with very low electricity consumption, to
satisfy the energy demand of the building.
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The system was installed in three different pilot sites, sizing the elements according to the buildings’
characteristics such as the solar irradiation, energy demands, and available surface for the
installation of panels and the thermal storage tank. The positive effects of the system were showed
in all pilot cases.
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The system installed in this sport center, with
more than 6.000 users, is used for the
climatization of the swimming pool. A large
storage tank (100 m3), a heat pump and 160 PVT
solar panels were placed. The system is already
generating both thermal and electric energy,
storing the thermal energy in the tank and
heating the swimming pool using the high
efficiency heat pump.
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The system takes generated heat energy and
stores this underground. The stored heat is
then withdrawn from the Earth Energy bank for
use within the building via a heat pump, which
increases the temperature to a level that can
be used for space heating and domestic hot
water. The heat pump was integrated in the
existing control system.
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consists on a PV installation, a heat pump,
meters and control-hydraulic installation. This
pilot helps demonstrating that the system can
also be suitable in existing buildings with
limited space for the storage tank.
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@chesssetup chess-setup www.chess-setup.net

CHESS SETUP can allow significant energy savings for buildings: the energy produced on-site will be 
consumed on site or reverted to the power grid if necessary. 

CHESS SETUP makes the energetic needs of the buildings residual, thanks to the use of renewable 
energy collected and transformed on site. This means a decrease in GHG emissions and an 

improvement in energy efficiency, aligned with the EU Goals.

CHESS SETUP is an economically exploitable model. Being a centralised system it also reduces 
maintenance costs and energy losses. Both the pilot sites implementation have shown that is a 

suitable technical and environmental solution, as well as economically viable. Strategic alliances with 
manufacturers, suppliers, engineering companies and interested parties could open the range of 

opportunities to replicate the CHESS SETUP model, reducing costs and scaling the implementation 
of the system. 

CHESS SETUP brings key solutions for our future: a self-consumption system that could drive us 
towards NZEB, energy independence, a higher productivity of the grids and a low-carbon society.

CONCLUSIONS

The dissemination of results in this publication reflects only the authors' view and the European Commission is not responsible for any use that may be made
of the information it contains. 

https://twitter.com/chesssetup?lang=en
https://www.linkedin.com/company/chess-setup/
https://www.chess-setup.net/

