
Dear reader,

We are excited to share with you this first issue of RE-COGNITION’s 
newsletter. 

It has been one year since the project started and we are gaining 
momentum, so it is the perfect time to present the project’s key 
objectives and the technologies we are developing within our project.

RE-COGNITION is a three-year project funded under the Horizon 2020 
programme of the European Commission.

The main ambition of the project is to develop a future and technolo-
gy-proof integrated solution aiming to maximize the utilization of the 
energy that is locally produced by building-level renewable energy tech-
nologies and to reduce implicitly and explicitly induced costs, towards 
Zero Energy Building realization.

This is an INTERACTIVE PDF.
You can navigate within the document using the buttons, the links from 
the page footer or the menu from the page header.

This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under to grant 
agreement No. 815301.
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Envision and develop an ICT-based building-wide Automated
Cognitive Engine that will monitor, predict, optimize and con-
trol 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’ per-
formance 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 in-
stallers’ 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.

PROJECT OBJECTIVES



Make informed 
decisions on the 

opportunity to instal RES 
equipment on the 

building.

Increase
independency 

from energy suppliers.

Reduce the energy 
use and costs.  

Increase 
the smartness 

level of the 
buildings.

Reduce dependency on 
fossil fuels for providing 
electricity, heating and 

cooling in buildings.

Enhance the interaction 
with electrical vehicles 

in the process of optimi-
zation of consumption/
production at building 

level.

Reduce your 
carbon footprint.

STAKEHOLDERS  BENEFITS



Visualisation layer
It is the interface through which the stakeholders communicate 
with RE-COGNITION system and corresponds to the Visual Analytics 
Dashboard (VAD).

ICT backbone layer
It incorporates the Automated Cognitive Energy Management En-
gine (ACEME), the intelligent Gateway (iGateway), the BE–PLATO tool 
and the Building Energy Flows simulator.

Building equipment layer
It consists of the novel field equipment RES technologies that are 
about to be developed in the realms of the RE–COGNITION project. 
They will communicate with the ICT layer of the platform through 
an API.

RE-COGNITION SYSTEM



Novel Micro-CHP 
system utilizing a 

biogas turbine

Building 
Integrated 

Photovoltaics

Rooftop integrated 
Vertical Axis 
Wind Turbine 
self-adapting 

to variable winds

State-of-the-art 
EV charger 

as a virtual storage

Hybrid 
Energy 
Storage

Solar Hybrid 
Cooling (SHC) 

technology

BUILDING EQUIPMENT LAYER: RENEWABLE ENERGY SOURCES AND STORAGE TECHNOLOGIES



CHP is a promising technology for integration with in-
termittent renewables such as wind turbines and pho-
tovoltaics. 

The bio-gas fueled EnerTwin represents a micro-CHP 
plant, performing significantly better on varying biogas 
mixtures and qualities than other micro CHP systems, 
delivering 3.2kW electrical and 15.6kW of thermal pow-
er for heating and hot water production.

RE-COGNITION Advances

The introduced technological advances will transform 
the natural-gas based micro-CHP plant, into a RE-based 
(biogas) energy resource, which would be remote con-
trol-ready from the ACEME. 

The integrated technology of the developed solution 
will reduce total cost of ownership to a level below any 
similar product available to the market today.

Advantages of Micro Gas Turbine:

• Lower investment costs, longer life and low main-
tenance. With only one rotating part, maintenance 
cost can be as low as only 20% of competing technol-
ogies.

• High quality. The mGT is constructed using turbo-
charger components, which are widely used in the 
automotive sector.

• The highest power density of all energy conversion 
technologies.

• Lightweight and small micro-CHP systems, which is 
essential for competitiveness and low-cost mass 
production.

• Fuel flexibility: they can operate on a broad range of 
gaseous and liquid fuels.

NOVEL MICRO-CHP SYSTEM UTILIZING A BIOGAS TURBINE



BUILDING INTEGRATED PHOTOVOLTAICS

Building-integrated photovoltaics (BIPV) are photovoltaic 
materials that are used to replace conventional building 
materials in parts of the building envelope such as the 
roof, skylights or facades.

Within RE-COGNITION project, in addition to ensuring 
efficient electrical productivity, the developed BIPV 
should meet the following requirements: 

• Control and reduction of the operating temperature of 
the cells;

• Water tightness and infiltration resistance;
• Air and draught tightness;
• Integration or compatibility with thermal insulation ele-

ments;
• Ease of installation and maintenance.

The project has been evaluating three alternatives regard-
ing the components of the BIPV. 

The final decission was that the component will be made 
by adapting and optimizing the curtain wall technology to 
the roof application. By using special metal or PVC pro-
files, it is possible to create a stratification laminate-air gap 
insulating layer, which replaces the entire roof or facade 
covering.

Scheme of the lightweight PV structure

RE-COGNITION Advances:

• Improved aesthetic appeal of BIPVs for better architectural 
integration at reduced costs

• Coloured foil technology are developed and integrated in 
lightweight PV structure to a homogeneous (no cell visible) 
appearance of the modules.

• Innovative photovoltaic technologies developed in RE-COG-
NITION are validate for long-time service by laboratory ac-
celerated aging testing procedure.



Windcity partner patented and prototypes a “passive vari-
able geometry” PVG turbine or in other words turbines 
self-adapting to Nature in real-time. 

Three degrees of freedom arise spontaneously during the 
movement of any blade: rotation, pitch and diameter – 
thus the PVG blade interacts with the forces of nature and 
self-regulates them to maximize energy production.

Most important features:

• Rapid & reliable - Return on Investment between 3-6 
years by self-starting & acceleration: compared to con-
ventional technology, PVG measured three times torque 
at starting, and half of the time in acceleration time.

• Comfort & safety - by Responsible Research & Innova-
tion: it provides vibration & electro-magnetic field expo-
sure insulation according to both standards and World 
Health Organization Directives. 

• Compliance to any user class, in harmonization with 
RE–COGNITION System Architecture. It means the em-
bedded power converter can be plugged into any type 
of inverter (even solar), and one inverter can drive more 
than one turbine – this goes to the economies of modu-
larity, where power electronics is about 35% of the costs 
in conventional applications.

ROOFTOP INTEGRATED VERTICAL AXIS WIND TURBINE SELF-ADAPTING TO VARIABLE WINDS



The primary role of the EV charger is to assure a safe 
and reliable charging of electric vehicles’ (EV) batteries. 

The EV charger will be upgraded with advanced func-
tionalities to enable the integration of EV charging with 
consumption/production optimization platform at a 
building level.

Within the RE–COGNITION project, Etrel interactive EV 
chargers (INCH product family) will be used, which en-
able controlled EV charging and its incorporation into 
energy optimisation processes.

The charging equipment runs on an interactive charging 
platform. Interactive charging technology maintains a 
balance between vehicle, building and grid demands.

Within the platform, a set of guiding principles enabled 
by artificial intelligence and system communication ca-
pabilities offer the fastest eco-friendly charging with 
consideration of operation conditions in internal build-
ing’s network.

STATE-OF-THE-ART EV CHARGER 
AS A VIRTUAL STORAGE



1. Latent-Heat based Thermal Energy Storage 
technology for building scale applications

Thermal energy storages are essential technologies for 
the decarbonization of the heating sector. 

Phase Change Materials (PCMs) materials absorb thermal 
energy in the phase transition from solid to liquid states 
(and vice versa they release heat during the melting), and 
if properly designed, constitutes a convenient way to store 
thermal energy, especially in buildings. 

The power involved in this physical process is called latent 
heat, since it occurs with low-temperature gaps, hence 
this application is commonly known as Latent Heat Ther-
mal Energy Storage (LHTES).

In RE-COGNITION project a shell-and-tube geometry 
has been selected for the LHTES design. 

A large tank is filled by a PCM, and it is crossed by a series 
of tubes containing the Heat Transfer Fluid (HTF), i.e. the 
water of the building heating system. In this application, 
the LHTES is used to store energy produced at the build-
ing level by the renewable technologies installed. 

When the hot water produced from renewable sources 
releases its power to the PCM, this melts inside the tank.

The storage is completely charged when the PCM is en-
tirely liquid. When the heat is required to the building, the 
storage is discharged, and the PCM solidifies.

The main advantages of this technology are:

• It is a compact solution, which is often a mandatory re-
quirement for installations in buildings.

• LHTES units require up to three to five times smaller 
volumes concerning hot water tanks, to store the same 
amount of energy.

• It can reduce (or even substitute) the production of ther-
mal energy through fossil fuel during the peak demand 
when the renewable sources alone are not sufficient 
(therefore reducing emissions).

• It allows reducing the renewable capacity installed, 
avoiding the installation of technology that would be ex-
ploited only during the peak demand.

2. Battery Energy Storage System

Since RE–COGNITION aims at presenting sustainable solu-
tions for the future, a Battery Energy Storage System (BESS) 
will be a substantial part of the integrated RES system. 

In RE–COGNITION system, the BESS will be connected to 
the electrical energy generation technologies, either via a 
central inverter with multiple technology inputs or through 
the different inverters for each system. 

The existence of a battery storage system ensures in-
tegrity, redundancy, and adequate supply according to 
the building’s needs. Consequently, the BESS is essential 
equipment for the pilot sites and will be under the respon-
sibility of the building’s owner.

Left: example of HTF tube with longitudinal fins; right: example of HTF tube with 
cylindrical pins [Pizzolato, Alberto, and VERDA, Vittorio. (2018). Web., PhD thesis]

HYBRID ENERGY STORAGE



A solar hybrid cooling technology named “HySun” is being 
developed within RE-COGNITION project. 

The main idea behind SHC technology is to provide new 
degrees of freedom to the users and gave them the pos-
sibility to switch between thermal and electrical power as 
well as increase the RES penetration in cooling power pro-
duction.

HySun technology is based on solid adsorption materials 
which physically uptake water vapor from the air and re-
lease them back following to a heating process. The driv-
ing heat can be served at different temperature level de-
pending on the used materials and the time requested for 
the regeneration. 

Furthermore, this heat can be provided from various tech-
nologies such as solar thermal collectors, cogeneration 
plant and, in general, waste heat. Generally speaking, the 
lower is the regeneration temperature, the more exten-
sive are the technologies that can be used. 

The main objectives of the SHC are:

• To improve the efficiency concerning traditional com-
pression cycles.

• To deal with the possibility to use multiple sources and 
multiple energy vectors to produce the cooling power.

Block Diagram of the Solar Hybrid Cooling System

SOLAR HYBRID COOLING (SHC) TECHNOLOGY - HYSUN



The backbone of the RE–COGNITION Platform is the Auto-
mated Cognitive Energy Management Engine (ACEME). 

The main objective of ACEME is to provide optimal energy 
dispatch among the various RES while considering the re-
spective energy prices. It is realized through real-time infor-
mation and interaction between the field devices of the dif-
ferent building networks. 

The ambitious goal of the ACEME is to ensure the highest 
possible level of RES penetration by taking automated con-
trol decisions based on the aforementioned complex inputs.

ACEME will be able to receive measurements from the build-
ing energy-consuming devices and predict patterns for the 
aggregated load per building, having the ability to extract 
data from local building management systems (BMS) or work 
with arbitrary/generic information through intelligent energy 
disaggregation. 

Through its simple interfacing with on-site environmental 
sensors and the ability to acquire weather information from 
local station units (on-line weather services), it will be able to 
predict RES generation within various time intervals.

The main objective of BE-PLATO is to provide to the building 
stakeholders a tool that allows them to study the viability and 
the effects of the installation of renewables or high-efficiency 
technologies. 

BE-PLATO will offer decision support based on the building 
characteristics and opportunities present for installing re-
newables, giving the user the possibility to foresee the effect 
of renewable energy adoption at the building scale.

The goals of this tool are:

• Provide useful suggestions to assess the impact of the re-
newable energy sources introduction.

• Analyze the benefits of installing renewable systems (esti-
mate the investments, savings and energy generation com-
pared with the current situation).

• Minimize costs to meet the building’s total energy demand.
• Empower CO2 reduction awareness.

BE-PLATO is a simulation and optimization tool capable of 
optimizing objective functions that take into account the con-
straints related to the balance between energy consumption 
and energy production, even in the presence of storage sys-
tems. It also decides, based on economic criteria, what should 
be the dimensions of each single REs to take full advantage 
of their properties.

The iGateway is an innovative component which has the ob-
jective to aggregate and standardizes protocols (wired and 
wireless) used by the different RETs and sensors, which usu-
ally represent a very fragmented operating environment. 

The iGateway will be modular, scalable and compliant with 
the most common wireless IoT protocols, while ensuring 
compatibility with classic cable-based protocols used for in-
terfacing with RETs inverters and legacy systems in buildings.

ICT BACKBONE LAYER
Automated Cognitive Energy Management 

Engine (ACEME)
Building Energy Plant planning Tool 

(BE-PLATO) iGateway

Stay in touch to find more about the latest 
developments!

www.re-cognition-project.eu

Building Equipment layer



PROJECT PILOT SITES

Corby Innovation 
Hub

Technical University 
of Cluj-Napoca

ROMANIA

Hellenic 
Petroleum

GREECE

 Politecnico 
di Torino

ITALY

The City of 
Lizzanello

ITALY

Pre-Pilot Use Case: 
CERTH/ITI 

Smart House

GREECEUNITED 
KINGDOM



Total net useful roof area 
(m2): 5,400 m2

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 build-
ing. The whole installation is es-
timated to be around an 8.4 kW 

system. The generated electricity 
is currently sold back to the grid. 

Building Main Features Technologies to be validated

CORBY INNOVATION HUB - UNITED KINGDOM

BE-PLATO
Building 

Energy Plant 
planning Tool

ACEME 
Automated 
Cognitive 

Energy 
Management 

Engine

iGateway

VAWT
self-adapting to 
variable winds

BIPV
Building integrated 

photovoltaics 

VAD
Visual 

Analytics
Dashboard



Building area (m2) – the 
total net useful surface area 6,616 m2

Annual electrical energy 
consumption 262,532 kWh/yr

Annual thermal energy 
consumption 1,905,544.77 kWh/yr

Available equipment/RES  
installed None

TECHNICAL UNIVERSITY OF CLUJ-NAPOCA - SWIMMING POOL - ROMANIA

VAWT
self-adapting to 
variable winds

BIPV
Building integrated 

photovoltaics 

mCHP
Micro Gas Turbine

Building Main Features Technologies to be validated

BE-PLATO
Building 

Energy Plant 
planning Tool

ACEME 
Automated 
Cognitive 

Energy 
Management 

Engine

iGateway VAD
Visual 

Analytics
Dashboard



Building area (m2) – the 
total net useful surface area 29,810.63 m2

Annual electrical energy 
consumption 3,413,785.98 kWh/yr

Annual thermal energy 
consumption 1,500,000-2,000,000 kWh/yr

Available equipment/RES 
installed EV chargers 

Building Main Features Technologies to be validated

 HELLENIC PETROLEUM - GREECE

BIPV
Building integrated 

photovoltaics 

EV Chargers

BE-PLATO
Building 

Energy Plant 
planning Tool

ACEME 
Automated 
Cognitive 

Energy 
Management 

Engine

iGateway VAD
Visual 

Analytics
Dashboard



Building area (m2) – the 
total net useful surface area 8,600 m2

Annual electrical energy 
consumption

160,000 kWh/yr with a PV 
self-production of about 50,000 

kWh/yr

Annual thermal energy 
consumption

Heating: space heating (24,951 
kWh/year), domestic hot water 
(2,461 kWh/year), solar heating
generation (12,493 kWh/year), 

primary energy consumption: 2.8 
kWh/m2/yr)

Available equipment/RES  
installed

PV generation: 46 kWp
Solar heating panels

Small-scale wind turbines 
(prototypes)
EV chargers

Thermal and electric storage units
Geothermal-based heat pump 

system

Building Main Features Technologies to be validated

 POLITECNICO DI TORINO - THE ENERGY CENTER - ITALY

mCHP
Micro Gas Turbine

Hybrid 
Energy 
Storage

Solar Hybrid 
Cooling 

technology

BE-PLATO
Building 

Energy Plant 
planning Tool

ACEME 
Automated 
Cognitive 

Energy 
Management 

Engine

iGateway VAD
Visual 

Analytics
Dashboard



Building Main Features Technologies to be validated

 THE CITY OF LIZZANELLO - ITALY

City Hall

Primary School

Building area (m2) – the 
total net useful surface area 914 m2

Annual electrical energy 
consumption 9,400 kWh/yr

Annual thermal energy 
consumption not available

Available equipment/RES  
installed

6 kWp photovoltaic system with 
30 panels “grid-connected”

Total net useful roof area 
(m2):

3738 m2, 1225 for classrooms and 
offices

Annual electrical energy 
consumption 11,300/yr

Annual thermal energy 
consumption not available

Available equipment/RES  
installed

19.50-kWp photovoltaic system 
consisting of polycrystalline silicon 
panels. Solar thermal panel with 

natural circulation of 2.61sqm and 
200lt storage tank for heating and 

domestic hot water production

ACEME 
Automated 

Cognitive Energy 
Management 

Engine



Building Main Features

PRE-PILOT USE CASE: CERTH/ITI SMART HOUSE - GREECE

Building area (m2) – the 
total net useful surface area 318  m2

Annual electrical energy 
consumption 22,979 kWh/yr

Annual thermal energy 
consumption 3,279 kWh/yr

Available equipment/RES  
installed PV station of 9.6 kWpeak BE-PLATO

Building Energy Plant 
planning Tool

ACEME 
Automated 

Cognitive Energy 
Management 

Engine

iGateway
VAD

Visual Analytics
Dashboard

Technologies to be validated



RESPONSIBLE RESEARCH AND INNOVATION PLEDGE

Make Building Energy systems as secure as possible, both digitally 
(anti-hacking, anti-interference) and physically.

WE PLEDGE TO…

Work towards user-acceptance of the RE-COGNITION technolo-
gy, through awareness, understanding and inclusion of users (and 
non-direct users) in the development and implementation of the 
technology.

Respect regulations while acknowledging uncertainty.

Uphold and defend the privacy of user data.

Maximise benefits and minimize harm to the environment.

Priorities human choice, comfort and lives during the development 
of the technology.

Ensure the protection of human life, health and environment (in 
particular electricity, electromagnetic fields and exposures, me-
chanical and structural safety and comfort, data and information 
flows should all be examined in order to protect society).

Reflect upon the social fairness and access implications of this proj-
ect and work towards a project that upholds social justice values.

Explore all possible misuses and negative implications that the 
RE-COGNITION project could impose on society and the environ-
ment and make a commitment to reflect on how these negative 
impacts/misuses could be mitigated.

Acknowledge the relevance and importance of other knowledge; 
encourage multidisciplinary working and to value and embed dif-
ferent perspectives into the project at all stages.



PROJECT CONSORTIUM

About RE-COGNITION

NAME................................................................................

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

COORDINATOR ...............................................................

Politecnico di Torino

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........................................................................

36 Months

Get in touchConsortium

www.re-cognition-project.eu

vittorio.verda@polito.it

twitter.com/@RCognition

RE-COGNITION Project
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