Dear reader,
We are excited to share the third and final issue of RE-COGNITION newsletter.
Three and a half intense years, in which fifteen partners from seven European
countries all together took a long, challenging and successful journey with one
common goal: To propose a solution that will leverage energy production from
multiple Renewable Energy Technologies (RETs) and enable their optimal pairing
with storage technologies to meet the buildings’ electricity, heating, cooling, and
hot water demand efficiently and exactly when it is needed.
In this newsletter we would like to present most of our significant results,
namely the development of renewable energy technologies and the CrossFunctional RES Integration Platform.
Finally, we present each pilot site and the public engagement project conducted
within two RE-COGNITION pilot countries.
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This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under the grant
agreement No. 815301.
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PROJECT OBJECTIVES
Envision and develop an ICT-based building-wide Automated
Cognitive Engine that will monitor, predict, optimize and control the energy flow in-between the various supply and demand
subsystems aiming at maximizing building self-consumption
and RES (Renewable Energy Sources) utilization.

Deliver breakthrough innovations in core RES technologies for
the buildings’ sector in Europe, maximizing the systems’ performance at a lower cost.

Enhance interoperability, resiliency and scalability through a
hybrid MAS-based architecture.

Ensure optimal integration planning of RES and subsystems,
based on a multi-criteria decision support tool facilitating installers’ and building owners’ decision-making process.

Small-Scale Testing and Validation of the final solution in a
close to real-life forward-looking scenarios.

Create and evaluate customer-centric business models that
will effectively exploit the potential of the proposed solution
in several energy markets in Europe.

BACK TO INDEX >

PROJECT OBJECTIVES >

STAKEHOLDERS BENEFITS >

KEY ACHIEVEMENTS>

PROJECT PILOTS>

PUBLIC ENGAGEMENT PROJECT>

STAKEHOLDERS BENEFITS

Make informed
decisions on the
opportunity to install RES
equipment on the
building.

Increase
independence
from energy suppliers.

Reduce dependency on
fossil fuels for providing
electricity, heating and
cooling in buildings.

Reduce the energy
use and costs.

Increase
the smartness
level of the
buildings.

Enhance the interaction
with electrical vehicles
in the process of optimization of consumption/
production at building
level.

Reduce your
carbon footprint.
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BUILDING INTEGRATED PHOTOVOLTAICS - LIGHTWEIGHT GLASS-FREE PV DESIGN
Work done in the project
The lightweight photovoltaic module design realised
by EPFL is based on composite materials and polymer
films to replace the standard glass-glass configuration
for the backsheet and frontsheet, respectively. The
following design was chosen for the BIPV demonstration
sites: Photovoltaic modules (0.7m2), with 24 PERC cells
connected in series, with a Pmax of 110Wp.

The final layout proposed for the two demonstration sites
in Corby UK and TUCN in Romania consisted of three
modules with a traditional black design and three modules
for each selected colour connected in series, as shown
here:

To achieve the goal of lightweight and aesthetically
appealing BIPV modules, CSEM implemented adhesive
polymeric dye films, as they are more compatible with
the lightweight PV module production process and can
guarantee a long lifetime. In addition to the traditional black
design, three colours were selected: light terracotta, beige
and light grey. The following figure shows the selection of
colours with their respective power losses.

The activity has been focused on designing and installing
a BIPV multifunctional mounting system, able to minimise
the installation operations’ complexity and uncertainty
without reducing the technical solution’s adaptability and
robustness. In detail, it consists of metal profiles joined
to the underlying slab, wall or roof framework, where
an insulating panel can be inserted inside the system
to increase its overall performance. The metal profiles
constitute the core interface structure and perform the
functions of fixing, mechanical resistance, and structural
stability. The lightweight PV modules are housed in the
profiles like glass facades, and the gaskets guarantee
water and air tightness.
Moreover, the metal profiles serve as housing for the
electrical wiring system, which is placed in a protected
position.
All the sub-components and materials used are derived
from the building industry. Therefore, they can guarantee
the expected performance in terms of safety, resistance,
protection, etc., as they work for curtain walls.
More in detail, the metallic profile has been designed
with a cup-shape cross-section to allow, in the lower
part, the perfect installation of the insulating layer and,
in the intermediate part, an air gap which enables the
rear-ventilation of the modules, preventing them from
overheating. The structure has been applied to two
demonstrators, one in Corby, UK and the second at the
university of TUCN in Romania.
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VAWT - VERTICAL AXIS WIND TURBINE
Work done in the project
Windcity is responsible for optimising VAWT integration
in urban environments as part of the Work Package on
Innovative Building Integration-ready RE technologies and
auxiliary components. Windcity analysed the circular opportunity offered by wind technology integration in urban environments and defined the main characteristics
of the particular natural resource of wind in the Urban
Boundary Layer (UBL), demonstrating why it is like a second “soul” different from the first “soul” of the nearly laminar flow found at high altitudes where conventional wind
turbines are installed. Finally, the need for new know-how
and the inherent technological challenge was unveiled.
Our findings are the distributed wind energy potential in
terms of its main key-performance indicator (KPI), which
is the capacity factor, defining the +66,7% increase that an
urban wind turbine should realise to match the high altitudes wind performance. We demonstrated how the Variable Geometry designs of the family proposed in this project might increase the aerodynamic forces permitting to
attain such KPI. Technical and technological aspects from
conceptualisation to realisation of the Passive Variable
Geometry type of VAWT proposed in this project were defined, including its main advantages in turbine acceleration.
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A complete story was dedicated to Industrialization,
Lightweight and Sustainability aspects stemming from
the prototyping phase of this project. And finally, the
main power production features associated with the
proposed applications in UBL have been accounted for,
with a clear reference to the KPI expected and obtained,
that is, a +64% energy production in UBL winds compared to standard fixed geometry designs of the turbine.
We
included
in
our
tasks
a
deployment
state
projection
toward
a
Distributed Wind market uptake in the UBL environment.

Main highlights of the technology
• Adapts to the changing flow of
the wind.
• Start-up times reduced by 75%.
• Increase up to 4 times in the
energy collected.
• Up to 3500 kWh per year.
• Internet of Things connectivity.

Our methods include both Numerical and Experimental methodologies applied. We can cite the ODE solvers and Aerodynamic coefficients databases and the
PVG and power electronics Python classes among the
numerical methods. Among the experimental methods, we can mention the wind tunnel design and realisation specific for the UBL application of this project,
the power curves characterisation, the vibration acceptability criteria tests, the power board operational tests
and finally, the communication & IoT connection tests.
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NOVEL mCHP SYSTEM UTILIZING A BIOGAS TURBINE
Work done in the project
MTT has developed its micro CHP system, the EnerTwin,
to be suitable for operation on biogas with a methane
content >62%. Certification testing was done this
summer and completion of the certification work
resulting in CE-certified of the EnerTwin on biogas will be
completed in October 2022. The first biogas system has
been produced and is ready for delivery to a customer in
Denmark. After this first system additional biogas fired
systems will be installed at various client locations.

MTT’s in-house testing facilities

Main highlights of the technology

The use of biogas as a fuel for the EnerTwin opens
up a more sustainable use of this renewable energy
source. As with any fuel, producing heat and power at
the location where it is needed prevents many losses.
When compared with centralized power generation
the EnerTwin has no transportation losses (heat and
electricity) and all heat can be used on sight. Especially
the use of biogas contributes to reaching a higher degree
of CO2 reduction when compared to fossile fuels.
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LHTS - LATENT HEAT THERMAL STORAGE
Work done in the project
The design of the latent heat thermal storage (LHTS)
tank (in the figure attached) started by translating into
reality the theoretical findings derived from a topological
optimisation study. To realise this kind of storage, a long
process was followed. Local constraints were identified
to make the technical requests compliant with the
selected pilot site (such as space availability and type of
connections to existing systems). Once the procurement
was assigned, a preliminary design project was defined
together with the winning manufacturing company.
Finally, a detailed inner tank design and system
integration project was developed considering its
techno-economic feasibility. As a result, several practical
aspects were considered for realising the LHTS system.
Thus, the best trade-off between technical and economic
constraints was chosen regarding the following areas:
the storage and conductive materials, the inner fins’
practical design, the definition of charge and discharge
loops, the pipes arrangement and the safety issues.
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The whole design and realisation process took almost
two years to be completed. Several experimental tests
were then performed during the last project year.
Main highlights of the technology
In a nutshell, the main LHTS features and benefits are:
• High energy density: 40 kWh/m3.
• Fast discharging process (80% of initial content
energy content can be released in less than 1
hour).
• Hot water supply temperature compatible with
residential applications (40-60 °C).
• Possibility to separate charging and discharging
hydraulic loops.
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ELECTRIC VEHICLE CHARGING
Work done in the project
The INCH family electric vehicle (EV) chargers,
manufactured by ETREL, were upgraded with
functionalities that enable optimum integration of the
EV charging process with energy optimisation at the
building’s level.
EV chargers’ internal SW algorithms were enhanced to
improve the accuracy of acquisition and calculation of
EV charging load flexibility parameters. The flexibility
parameters are made available to the building energy
management system via an upgraded charging station
communication interface to determine an EV charging
load plan that fully exploits the charging load flexibility
within the energy optimisation process and, at the same
time, considers the EV user’s requirements related to
charging.
Initially, a private charging scenario was planned to be
implemented, which involves an independent charging
station with only one communication interface toward
RE-COGNITION higher-level energy optimisation tool
(ACEME). The implementation at pilot sites involves
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several EV users (public charging), which requires an
enhancement of components involved in EV charging with
a Charge Point Management System (CPMS). To maintain
the load management functionalities developed for the
private charging scenario, the interface between the EV
charging station and CPMS was upgraded to exchange
information about charging load flexibility. At the same
time, some of the developed functions initially planned
to be executed by charging stations are taken over by
CPMS.
The developed functionalities enable optimum
participation of EV charging in various charging
scenarios and load management schemes. An extended
EV charging load flexibility range is offered to the local
energy management system, resulting in increased
efficiency of an energy optimisation at the building’s
level and consequently in higher benefit for the final
customer. This is achieved without violating EV users’
requirements for the timely delivery of a required
amount of energy to EV batteries.
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ACEME - AUTOMATED COGNITIVE ENERGY MANAGEMENT ENGINE
Work done in the project

The ACEME software has been developed as the backbone
of the RE-COGNITION Framework to optimally manage the
operation of the energy technologies developed within the
project. It embeds AI-based forecasting intelligence towards
predicting the expected generation yield from the installed
technologies and the building’s energy consumption.
Main highlights of the technology

The ACEME is responsible for monitoring or/and controlling
the operation of all the introduced technologies, aiming
to reach the optimal balance between a building’s energyrelated operational cost and its self-sufficiency. Additionally,
it is designed to be able to identify any faulty conditions and
perform the necessary counterbalancing actions. At the same
time, it also features self-learning characteristics towards
improving efficiency through enhanced prediction of the
building’s energy flows. It has been built as a Multi-Agent
System, with each agent serving a different role and frequently
communicating to achieve the required tasks. Initial tests of
the tool carried out at CERTH’s pre-pilot site indicate potential
improvement of the building’s self-sufficiency and reduction
of the expected energy costs.
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Simulation results of Smart Home implementation , a) Custom scenario b) Optimization with ACEME
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BE-PLATO - BUILDING ENERGY PLANT PLANNING TOOL
BE-PLATO is a Web-Application developed to provide to the
building stakeholders a tool to evaluate investments and
installations of Renewable Energy Systems (RES). Applying
these green technologies would help reduce energy
dependence and increase the exploitation of renewable
energy sources, reducing CO2 emissions. It is possible to
evaluate the performance of several RES technologies,
such as Building Integrated Photovoltaic (BIPV), Wind
Turbines, micro-CHP, and storage systems, like batteries,
Latent Thermal Heat Storage (LHTS) and Solar Hybrid
Cooling (SHC). The system, given some weather, economic
and building data, delivers to the end-user the best RES
installation scenario to meet the economic and structural
boundaries of the optimization problem.

the interaction with open-source map services (e.g.
OpenStreetMap). This way, the system can extract valuable
data like geospatial coordinates (along with weather data)
and structural information (roof area and perimeter), used
as inputs in the optimization algorithm.

The optimization algorithm (e.g., nonlinear problem solver
algorithm such as the Nelder-Mead method) operates
to predict the best possible energy configuration by
providing the number and the type of RES to be installed
in the building location, following the economic, energy
and building constraints. BE-PLATO can also predict the
overall annual energy consumption, the Levelized Cost of
Energy (LCOE), the money expenditure and the Return on
Investment (ROI).

Before starting the optimization process, the user must fill
in a web form with the technologies they want to evaluate
and the building and financial information (e.g., type of
building, capital costs, annual energy consumption). These
data are essential to assess the integration of the RES
chosen by the user.

Main highlights of the technology
A BE-PLATO user needs firstly to register the building
subject to the evaluation into the platform through
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VAD - VISUAL ANALYTICS DASHBOARD
Work done in the project
The Visual Analytics Dashboard was designed to provide
a holistic overview of the RE-COGNITION framework
operation, through access to the monitored data of the
developed technologies and pilot buildings. Additionally,
it offers further insights into the actual technology
assets’ and buildings’ performance and the resulting
energy flows.
Main highlights of the technology
The Visual Analytics Dashboard constitutes an intuitive
user interface, where data from each pilot site are
provided to registered users. The platform features
an overview of the building’s installed assets and their
current status, along with historical information based
on the user’s preferences for each asset. Moreover,
it provides analysis tools for interpreting energy
production/consumption data and the resulting selfsufficiency of buildings. Finally, it enables the registration
of new technology assets to the RE-COGNITION system
and the modification of their nominal characteristics,
establishing their connection to the ACEME.
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iGATEWAY

Main highlights of the technology

iGateway is a system for handling data communication and
signal routing in a building environment by supporting multiple
commonly used protocols, enabling communication with RES
and legacy devices. The platform’s embedded intelligence
supportsfield-leveldatatransactionsandbasicedgecomputing.
iGateway enables the communication between field devices,
RES and the ACEME system, implements instructions from
ACEME agents and can be equipped, if necessary, with custom
lightweight algorithms to implement additional features such
as local decision making or security features.
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TECHNICAL UNIVERSITY OF CLUJ-NAPOCA - Swimming Pool Complex
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The City of Lizzanello piot site
Municipal Building
Photovoltaic installed (6 kWp)
• 30 panels “grid-connected” and a surface of 44,82 square
meters.
• Average annual consumption of around 9500 kWh.

Technologies installed

Elementary School “E. De Amicis”
Photovoltaic installed (19,5 kWp)
• 78 modules of 250 Wp panels on a surface of 124,8
square meters

BIPV

Building integrated
photovoltaics

EV Charger

Building Main Features
Building area (m2) – the
total net useful surface area

6,616 m

2

Annual electrical energy
consumption

262,532 kWh/yr

Annual thermal energy
consumption

1,905,544.77 kWh/yr

Available equipment/RES
installed

<GO TO TECHNOLOGIES

Considered Scenarios
• Real-time data gathering (baselining) from legacy RES installed in City Hall building and performance validation
of ACEME in a simulation environment.
• RES design planning.
Main Results
Improve the awareness of the building’s occupants and
the energy manager about energy consumption and how
the energy produced is used.

None
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Installation of VAWT

WATCH VIDEO

VAWT

self-adapting to
variable winds

BIPV

Building integrated
photovoltaics
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CERTH/ITI SMART HOUSE - pre-pilot site

ELECTRIC CORBY pilot site

Technologies installed

PROJECT PILOTS>

The installation of a Vertical Axis Wind Turbine has been
decided. The prototype is pending final permits and
installation within the following days.
The pre-pilot site has already served as a second-level
testing ground, following the lab testing activities, towards
improving the developed tools and services and assessing
their operation in a controlled yet close to the real-life
environment before pilot deployment. The ACEME and
its supporting components have been extensively tested
using actual energy production and consumption data
from the infrastructure. The testing scenarios determined
under Task 5.1 of the project were validated. An example
is shown in the figure below.

Building Main Features
Annual electrical energy
consumption

600,000 kWh/yr approx.

Annual thermal energy
consumption

200,000 kWh/yr approx

Available equipment/RES
installed

Two arrays of 21 solar panels (42
panels total) are located on the
grounds to the north of the building. The whole installation is estimated to be around an 8.4 kW
system. The generated electricity
is currently sold back to the grid.
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POLITECHNICO DI TORINO pilot site
The Energy Center is equipped with several renewable
energy technologies. Apart from the existing PV panels,
the two wind turbines and the geothermal heat pump (HP),
the building hosts some of the technologies developed in
RE-cognition. These are the Latent Heat Thermal Storage
(LHTS), the micro-CHP, the Hybrid Solar Cooling (HSC) and
the iGateway.

Technologies installed

Hybrid
Energy
Storage

Solar Hybrid
Cooling
technology

mCHP

Micro Gas Turbine

The Latent Heat Thermal Storage installed at the Politecnico di Torino
Energy Center building

Particular attention was paid to the communication
between the iGateway and the existing Building
Management System (BMS). This contains many variables
such as the Energy Center electricity and heat demand and
the renewable energy production of the PV panels, wind
turbines and the HP. A relevant effort was made to enable
data exchange between the BMS and the iGateway.
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HELLENIC PETROLEUM - pilot site

Technologies installed

EV Chargers

Thanks to this achievement, the iGateway can now collect
field data (both from the building and the RE-cognition
technologies) and send them to ACEME, which elaborates
on them and computes the optimal building management
strategy.
Thus, a significant result has been achieved: the efficacy
of the RE-cognition solution has been proved.
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PUBLIC ENGAGEMENT PROJECT
University
of
Bristol
led
and
successfully
delivered two Public Engagement projects with
communities
near
two
RE-COGNITION
pilot
sites: Corby, UK and Cluj-Napoca, Romania.
For both projects, UoB connected with local community
organisations to help support the delivery of the Public
Engagement projects, connect the projects to residents,
and help to develop a Public Engagement project that
was relevant and meaningful for the residents in both
Corby and Cluj-Napoca.
In addition, UoB also worked with local artists
who supported the project by designing a creative
participatory methodology.

TECHNICAL UNIVERSITY OF CLUJ-NAPOCA
PILOT SITE
• Creative activity- bespoke RET stamps and templates
• Interactive workshops with facilitated questions to
go deeper into questions about the RE-cognition
technology
• Workshop was adapted to suit the knowledge and
experience of the public group involved
A series of workshops were delivered with different
groups from Cluj-Napoca:
• 2 workshops with high school students (aged 15-16
years old)
• 1 workshop with research students from TUCN (2021 years old)
• 1 day event delivered at the Somes Delivery Festival
(members of the public attending the festival)
In total 231 members of the Cluj-Napoca community
were engaged with through this project.
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PUBLIC ENGAGEMENT PROJECT
ELECTRIC CORBY PILOT SITE
A three-tiered approach was implemented to engaged
with the public:
• Creative workshops with communities and public
groups – using storytelling techniques to start a
conversation with Corby residents about Re-cognition
technology and the futures it might create.

WATCH VIDEO

• Creative activities held at Liberty Festival in Corby – a
big cultural festival hosted in Corby.

WATCH VIDEO

• Digital Survey and Digital Video – a focused survey
that was disseminated to Corby residents.
In total, 13 different Public Engagement activities took
place, 30 hours of engagement activities were delivered
and 406 members of the Corby community were
engaged throughout this project.

WATCH VIDEO
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Get in touch

NAME................................................................................
RE-COGNITION - REnewable COGeneration and storage
techNologies IntegraTIon for energy autONomous
buildings

COORDINATOR ...............................................................
Politecnico di Torino

vittorio.verda@polito.it
twitter.com/@RCognition
RE-COGNITION Project

TYPE OF CALL...................................................................
LC-SC3-RES-4-2018 Renewable energy system integrated
at the building scale

NUMBER OF PARTNERS ..................................................
15 Partners from 7 Countries

DURATION........................................................................
42 Months

www.re-cognition-project.eu

