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Preface

TOWARDS A SUSTAINABLE FUTURE
EnergyVille has taken a big step forward in 2016. Feel free to take
this literally, since we moved to the Campus EnergyVille building
in Waterschei, Genk. Since June 2016, approximately 200 of our
colleagues who conduct research on new energy systems and
sustainable energy provision in the urban environment of the future,
are located at the former mining site of Waterschei, Genk.
How symbolic can it get? The transition from old energy, symbolized
by the majestic old building and elevator tower of the former mining
site, to the new, green future is taking shape here, in a beautiful
atmosphere and supported by a strong network as supportive
back-up. This also calls for a thank-you note towards Thor Park:
thanks to the space and possibilities provided by Thor Park it
becomes possible to localize 80 to 85 percent of all energy research
in Flanders, and even more specifically in Genk. Furthermore, this
also creates interesting opportunities for collaboration and crosspollination.
Similarly, collaboration is also a key feature in the internal
organization of EnergyVille. Our researchers are contractually bound
to one of the four different mother institutions (VITO, KU Leuven,
imec and UHasselt), but manage to work interdisciplinary within
different research domains and this all under one roof. They manage
to build a bridge between the different partner organizations and
generate a unique way of knowledge sharing reaching over all
subparts of the energy system and with attention for all individual
aspects, this not only from a technological point of view but also
from an economic and societal one.
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The research topics on which our researchers work and
which are presented in this annual report aim to form a
harmonized entity and indicate how we see the energy
transition: different energy vectors that collaboratively
harmonize to guarantee energy services for the whole
society and based on sustainable sources. Instead
of focusing on specific aspects, we go for a system
approach. We deliberately choose not to pinpoint on a
limited technological alternative. This is not what will
define the energy transition. Instead we give preference
to the interaction of the different components, making
the end user a focal point in the transition. In addition to
this more product or system driven approach, EnergyVille
also provides scientifically underpinned support for
energy policy and the vision of the various stakeholders
(governments, industry, NGOs, ...).
I warmly invite you to go through this annual report. We
gladly present to you our research and hope it may ignite
your thoughts on the energy transition.

Ronnie Belmans,
CEO EnergyVille

Preface

ENERGYVILLE AS DRIVING FORCE FOR

Walter Eevers,
President Supervisory Board

INNOVATION AND ENERGY TECHNOLOGY
With this annual report we would like to give an overview to the reader of
what EnergyVille has in store and what impact this has on the innovation
landscape, not merely in Flanders but also far beyond. EnergyVille wants to be
a top research center that enables a sustainable energy system for the urban
environment. Collaboration with our different partners and the industry are of
utmost importance. This requires no explanation: 2016 started with the launch
of the first VLEEN-network and ended with the approval of the Flemish Energy
Cluster.

With approximately 200 employees, we
continue working on a challenging research
programme which covers fundamental work,
applied research, systems and services. We’re
more than happy to also share this knowledge
with our (industrial) partners. Large or small,
well-established or a start-up, we are more than
willing to discuss further commitments.

In the course of the year, small and big collaborations were set up and contracts
were signed. For example in September 2016, EnergyVille signed a agreement
with Thermaflex for a collaboration on district heating network technology
and in December 2016, EnergyVille and N-SIDE signed a commitment to
further develop innovative tools that should facilitate the energy transition.
Furthermore, we also received some honorary acknowledgements for our
research. Dr. Jef Beerten, for example, had the honor to receive the ABB
research award in honor of Hubertus von Gruenberg for his research on electric
energy systems. Similarly EnergyVille, together with NODA, received the award
for excellent research on district heating and cooling networks.

As a final note, on behalf of the Supervisory
Board I would also like to thank our staff for
the devotion and hard work they put into
EnergyVille. Without them, we wouldn’t be
able to display that many success stories yet.
Similarly I would also like to take the opportunity
to thank our business partners who, together
with us, want to further engage to go towards a

8

“We aspire to hold this growing course and further
entrench EnergyVille as a top research center, being a
driving force for innovation and energy technology, both
locally, regionally and internationally.“

sustainable energy system of the future. I am confident
that 2017 will be as fruitful as 2016 and we’ll be able to
take even further steps in working together.

Walter Eevers,

President Supervisory Board
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EnergyVille is speeding up the energy transition

ENERGYVILLE IS
SPEEDING UP THE
ENERGY TRANSITION

EnergyVille is speeding up the energy transition

Our present energy system is currently
facing some vital challenges. An energy
transition is unavoidable and requires innovative solutions for energy optimization, efficiency and renewable energy, all
of this integrated in a sustainable built
environment. To guarantee a sustainable
energy provision, an intelligent management of the energy network, a flexible
way of producing, consuming and storing
energy and new business models to support the integration of renewable energy
sources are more than ever needed. At the
former mining site of Waterschei, Genk,
EnergyVille is searching for a solution to
these urgent needs. By means of our advanced lab infrastructure, which functions
as a unique living lab, EnergyVille is now
gearing up for a technological and societal
energy revolution.

Nowhere else is there a project
that includes that much aspects
of the value chain. We are working
on a multi-energy network (both
electrical and thermal), from material
to component, system, nanogrid,
microgrid, to a full-scale network.
And all will be demonstrated on our
Campus.
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KU LEUVEN, VITO, IMEC
AND UHASSELT: TOGETHER
TOWARDS THE ENERGY
TRANSITION
EnergyVille is a research collaboration
between KU Leuven, VITO, imec, and
UHasselt and delivers expertise to industry
and governments. Through this unique
collaboration it becomes possible to share
competences. “We are employees of four
‘institutions’ but we work together within
common research areas. We are the only
research center that includes specialized
knowledge of all parts of the energy
system, with specific attention for the
integration of all systems together”, says
CEO of EnergyVille Ronnie Belmans.
This unique way of sharing knowledge
enables EnergyVille to work interdisciplinary and jointly towards the sustainable
energy systems of the future. The focus
lies on five principle themes that include
the entire value chain, from materials
to the market. Bert Gysen, COO of
EnergyVille: “Our energy system can be
made more flexible in various ways. One
of the topics we focus on at EnergyVille, is
materials and components. Here we work
for example towards a higher efficiency of
photovoltaic modules or we develop a new
type of thermal converters. Furthermore

we also investigate energy networks
such as 4th generation thermal networks
or transmission and distribution grid
operators. Thirdly, we work on a better
integration of storage, both thermal and
electric (primarily batteries or battery
management systems) Additionally, we
develop simulation tools to strategically
support governments and companies
in adjusting to a new energy context
or market. Ultimately, we also advise
cities and private home owners in their
transition towards a sustainable, climate
friendly and smart urban environment.”
This collaboration and all-inclusive
approach all over the value chain makes
EnergyVille unique in the world. “Nowhere
else is there a project that includes that
much aspects of the value chain. We are
working on a multi-energy network (both
electrical and thermal), from material to
component, system, nanogrid, microgrid,
to a full-scale network. And all will be
demonstrated on our Campus”, says Jef
Poortmans, R&D Strategy Coordinator at
EnergyVille.

Not just companies, but also governments, NGO’s
and municipalities find their way to our expertise. By
providing objective facts and figures, we want to support
these partners in the energy transition and feed the
discussion with scientifically underpinned data.

ENERGYVILLE AS LIVING LAB IN SUSTAINABLE
ENERGY RESEARCH

UNIQUE VALUE CHAIN: FROM RESEARCH TO
THE MARKET

ENERGYVILLE AS TOP INTERNATIONAL
RESEARCH CENTER

Not only the interdisciplinarity between the different
research partners but also the fact that EnergyVille is being
set up as a living lab in which laboratories and energy systems
can be interconnected and data can easily be exchanged is
an important asset to our research. It turns EnergyVille into
an ideal testing environment to experiment with energy
scenarios, to set up specific simulations and to develop
new business models. Additionally, the Flemish Minister of
Energy, Bart Tommelein, recently expressed his support for
the introduction of a low regulation zone in the entire Thor
Park. This means that the current policies will be adapted
for the Thor zone in order to facilitate the testing of new
technologies and new business models on a large scale,
between different buildings. In that way, not only EnergyVille
but the entire Thor Park will be turned into a living lab.

The energy transition is unavoidable, but how is this going to
be brought to the individual user? Bert Gysen: “The energy
transition requires an important change in the mind-set of
both the end user and the energy market. By means of a close
collaboration with local, regional and international partners
and since EnergyVille provides the possibility to test new
technologies in real-life environments, we create a unique
value chain in which the process of development is closely
followed-up.” We bring together research, development and
innovation without compromising the energy demand of the
consumer and the requirements of the market. Consequently,
the industry will not merely find the required infrastructure
facilities at EnergyVille, but also the knowledge to bring
innovative concepts to the energy market. Furthermore, we
don’t have the tendency to focus on individual aspects of the
energy market, we incorporate the entire value chain, from
materials to strategies, and try to come to an all-inclusive
approach which includes all aspects of the energy system.

For Europe the energy transition has become a top
priority as well. EnergyVille has started several research
projects and collaborations in Europe (and far beyond) to
jointly work towards a sustainable and renewable energy
transition. Bert Gysen: We’re pioneering in technologies
for heating networks which we also export to Sweden.
In Qatar we support local governments and construction
companies in building sustainably and in India we are able
to provide electricity on the countryside by means of an
innovative battery system.” Similarly, the testing of the
technologies and applications itself are not restricted to
our own laboratories. EnergyVille is working on different
projects and living labs outside our country’s borders
such as in Amsterdam, Grenoble, etc. Furthermore,
EnergyVille is involved in different international energy
fora like the Global Smart Grid Federation and EIT
InnoEnergy.
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Campus EnergyVille @ Thor Park: from black gold to green gold

ENERGYVILLE I

CAMPUS ENERGYVILLE @ THOR PARK:

EnergyVille I, the first building the EnergyVille-employees
moved into, was officially inaugurated on 22 September 2016.
It’s an open research center that encompasses all facilities a
top research institute needs. It functions as a unique living lab
with advanced lab infrastructure. The researchers work in an
interdisciplinary way on the sustainable energy systems of
the future. Therefore, the building was designed in an open
and transparent way. This transparency is also reflected in the
lab infrastructure: all the individual labs can be connected and
tuned in on each other. This makes EnergyVille a real-time test
and experimental zone that triggers the energy transition and
generates new techniques and technologies.

From black gold to green gold

THOR GENK – DIGGING ENERGY FOR
THE FUTURE
Research in sustainable energy requires
infrastructure and cannot be executed in a vacuum.
The Thor Park located at the former mining site
of Genk-Waterschei offers this infrastructure in
the form of a high-end business site coupled to a
science park. On this same site, the main building
Thor Central is being restored and transformed
into a multifunctional center allowing workshops,
conferences, seminars and much more. The
official opening is planned in September 2017.
Furthermore, the site will also be equipped with a
technology talent campus opening in 2018. In this
way, the park gathers the three factors education,
research and entrepreneurship about technology
and sustainable energy in one location, providing
an excellent source for cross-pollination.
12
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Campus EnergyVille @ Thor Park: from black gold to green gold

BATTERY TESTING LAB
In this lab we perform performance and lifetime
tests as well as custom test procedures. Each test
(self-discharge test, efficiency test, calendar life
test,…) can be performed at various temperatures
and with several ripple profiles. The battery
testing lab is used to evaluate ultra-capacitors,
battery cells, components and materials, but also
battery management systems.

THERMO TECHNICAL LAB (TTL)
TheThermoTechnical Lab (TTL) is a multifunctional
laboratory for static and dynamic testing in order
to develop, characterize and optimize a whole
array of thermal energy technologies. It includes
water pipelines that can simulate a district heating
network as well as a circuit with thermal oil and
supply lines for gas and electricity.

Campus EnergyVille @ Thor Park: from black gold to green gold

PV RELIABILITY LAB
(PV PANELS ON THE ROOF)
At EnergyVille we have 1070 PV modules
in total, connected to 24 PV inverters
downstairs. They are north, east, south or
west oriented. The tilt angle is 10° from
horizontal, this to minimize the wind load on
the modules and to fit a maximum number of
modules on the roof area available. A typical
power production at noon on a sunny summer
day is about 300 kWatt.

RTDS
The Real Time Digital Simulation (RTDS)
platform allows to simulate electrical networks
in real time while giving the possibility to
connect real hardware to the platform. This
way, the performance of different hardware
(e.g. protection, measurement or control
equipment, …) can be simulated in real life
conditions.

HOME LAB
The Home Lab is a real life test infrastructure for
home energy management systems, residential
demand response technologies and in-home
communication systems. Specifically, the Home
Lab enables the testing of residential energy
management systems, communication systems,
novel optimization algorithms etc. in real life
conditions.

MATRIX LAB
The facilities of the Matrix Lab are very versatile.
On the one hand this lab provides the opportunity
to measure and test the electric and mechanic
characteristics of electro-technical equipment
such as electromotors, converters and
generators, in different conditions. On the other
hand a big part of the Matrix Lab is dedicated
to PV module research: both thin-film and
crystalline silicon modules. The research includes
the integration of intelligence in PV modules,
simulation tools, reliability, performance and
efficiency testing as well as interaction testing
with other devices.

POLYLINE MEDIUM-VOLTAGE
SMART ENERGY SYSTEM LAB
In the Polyline Medium-Voltage Smart
Energy System Lab, you can test the
efficiency and performance of industrial
high-/medium-voltage components under
ideal, realistic and adverse circumstances.
This lab can be connected to the Matrix Lab,
Smart Grid Infrastructure Lab, Home Lab and
Thermo Technical lab.

SMART GRID INFRASTRUCTURE LAB
The EnergyVille Smart Grid Infrastructure Lab
is a platform for testing smart grid products
and systems. It includes a 150 kVA low voltage
AC-grid and a 700 V low-voltage DC-grid which
simulates low voltage distribution grids.
One of the applications that can be tested
in this lab is the integration of renewable
energy in the low voltage distribution grids.
Furthermore, it also offers the opportunity to
investigate algorithms which have to better
synchronize supply and demand in real-life
conditions.

ENERGYVILLE II
EnergyVille I strives for a BREEAM Excellent
certification, a rating for the optimal sustainability of
a building. To realize this, the building was equipped
with numerous sustainable and intelligent facilities
and technologies. The ultimate aim is an efficient
way of consuming and managing energy without any
loss of comfort for the users. Some key figures can be
found below:

EnergyVille II is the second building to accommodate EnergyVille’s
research. It will focus on the technical development of energy
generation with thin film solar cells, smart PV-modules and
new batteries for local energy production and storage. BIPV
(Building Integrated Photovoltaics) or the integration of solar
cells in the outer walls or roof of a house, and the incorporation of
intelligence in PV systems are research topics as well. Next year, a
hundred researchers will move into the building. The construction
works have started in September 2016 and the research and
development activities are expected to be operational by the
second quarter of 2018.

2.873,34 m²
lab surface

1070

BREEAM

solar panels

certiﬁcation

(or 300m² of solar

pending

panels)

24
converters

25

47% of the

carpool parkings

total water

5 charging

KEY FIGURES

stations for
electric vehicles
+ quick charger

consumption
comes from rain
water
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22 September 2016
Grand Opening of Campus
EnergyVille

18 November 2016

14 January 2016

EnergyVille receives 1.3 million €
from European Commission to
improve driving range and battery
life of electric vehicles

Start VLEEN

10 June 2016

Support for the extension of 3 lines
of research at EnergyVille

20 October 2016

EnergyVille welcomes a four
rack RTDS® Simulator

16 June 2016
2 June 2016

Second EnergyVille
Business Day

Personnel moves into
the Campus EnergyVille
building

VLEEN

On 14 January 2016 the first Flemish VLEEN network was presented
in the presence of minister of Energy Annemie Turtelboom. VLEEN
stands for ‘Flemish Learning Energy Efficient Networks’ and engages
nine companies from different sectors to work on energy efficiency in
their own organisation, and this for a period of 4 years. During that
period and under the coordination of EnergyVille and guidance of
Encon, the companies will look for energy efficiency measures.

15 September 2016
NODA and EnergyVille receive the
award for research excellence in district
heating and cooling networks

23 September 2016

Thermaflex and EnergyVille
sign a MoU for cooperation
on district heating network
technology

First ABB Research Award in Honor
of Hubertus von Gruenberg given to
Dr. Jef Beerten

End of STRATEGO Project:
local authorities have a
pivotal role in making
heating and cooling more
sustainable but need
support to take action

EnergyVille contributes to
recently published EEA Trends
and Projections report

9 December 2016

17 August 2016

15 December 2016

6 December 2016

28 November 2016

The Day of Science welcomes
2,500 visitors at Thor Park

19 December 2016

Green light for Flemish Energy
Cluster

EnergyVille and N-SIDE join
forces for a smart and flexible
energy transition

13 December 2016

Together with EnergyVille/VITO
Tiger Power (located in the east
of Flanders) launches solar and
hydrogen based alternative for
polluting diesel generators

Flemish Energy Cluster
On 16 December, the Flemish
Government has agreed to support
the Flemish Energy Cluster, a broad
initiative that wants to turn Flanders

Grand opening of Campus EnergyVille

On 22 September 2016 the building EnergyVille I was festively
inaugurated in the presence of the mayor of the City of Genk
Wim Dries, European Commissioner for the Energy Union
Maroš Šefčovič, Federal Minister Marie Christine Marghem and
Flemish Minister Bart Tommelein. Situated at Thor Park, the
former mining site of Waterschei in Genk, EnergyVille will
contribute to the transition of black gold to green gold, from
coal to sustainable energy. Furthermore, EnergyVille has the
ambition to integrate the whole of Thor Park in a flexible
regulatory framework in the field of energy, to ensure high level
research and the development of the energy systems of the
future.

ABB Award

Dr. Jef Beerten, of the University of Leuven (KU Leuven) and EnergyVille, postdoctoral
fellow of Research Foundation – Flanders (FWO), Belgium, is the first recipient of the
ABB Research Award in Honor of Hubertus von Gruenberg. At a ceremony in front of
more than a hundred international researchers, Dr. Beerten was recognized for his
doctoral thesis, “Modeling and Control of DC Grids.” He was chosen from 69 applicants
from leading institutions around the world, representing a wide range of disciplines.
Dedicated in honor of former ABB chairman Dr. Hubertus von Gruenberg, the award
recognizes outstanding academic work in energy and automation and is accompanied
by one of the highest research grants of its kind.

into a Smart Energy Region. In the
Flemish Energy Cluster companies
of three sectors – energy, ICT and
construction – and their centers
of knowledge EnergyVille, UGent,
iMinds (imec), Pixii and WTCB are
joining forces to cooperate. That way,
Flanders will work towards becoming
a Smart Energy Region – a region
where the energy solutions of the
future can move from a laboratory
environment to the international
market.

Today’s vision of tomorrow: EnergyVille is developing the energy systems of the future
Decision tools for grid operators
High voltage direct current grids (HVDC)
Thermal networks

TODAY’S VISION OF TOMORROW:

Micro- and nanogrids with direct current (DC)

EnergyVille is developing the energy
systems of the future
The energy transition is not a far-fetched dream anymore. On the contrary,
we’ve reached a turning point in which the energy transition seriously accelerates. New technologies and applications are introduced that try to further
shape the energy systems of the future and try to provide an answer to the many
challenges that come with our current approach. The shift from a centralised
fossil and nuclear energy production towards a decentralised, local and renewable energy production is one of these applications that has gradually become a feature of our everyday lives: more and more people place solar panels on
their rooftops and enable themselves to provide their own energy. Similarly, the
trend of electrification further continues, for instance in the rising interest for
heat pumps and the gradual growth of electric vehicles. This growing tendencies
of electrification asks for an integrated approach.
All these changes come with interesting challenges. The electricity grid is
currently not prepared for a decentralized production, nor for the quickly rising
electricity consumption. Moreover, renewable energy sources are intermittent
of character and therefore cannot provide a constant flow of energy. That’s why
there is an urgent need for flexibility in a sustainable built environment. That
flexibility can for example be generated by storage, conversion and demandside management. It goes without saying that this will require some substantial
adjustments of the energy market infrastructure, the way the energy system is
operated and the organization of the market.
EnergyVille is committed to provide the necessary research to further enable the
energy transition to take place and is determined to find a solution to all these
challenges. Our research therefore focuses on an integrated approach which includes the whole chain, from materials to the market.

High-efficient & aesthetic PV modules
and panels

MATERIALS &
COMPONENTS

ENERGY
NETWORKS

STORAGE

Materials for solid state batteries

Management systems
for electrochemical storage
Systems for long-term storage

GaN and passives for power electronics

Thermal storage

Energy conversion technologies

STRATEGY &
MARKETS

BUILDINGS &
DISTRICTS

Interoperable flexible trading platforms
for energy services and grids

Smart energy districts & cities
The impact of buildings, building
elements and building materials

Energy monitoring and policy
Energy scenarios and strategies
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Materials and components – the building blocks of a new energy system

MATERIALS AND COMPONENTS

BUILDING-INTEGRATED SOLUTIONS

The building blocks of a new

The shift towards renewable energy production is also a
shift towards decentralized and local energy production.
By integrating PV panels in a house the local electricity
generation can be increased, which is a solution that is
both cost-effective and aesthetically pleasing. Building
Integrated PV (BIPV) systems consist of solar photovoltaic
cells and modules that are integrated in the roof, walls
and windows of a house, thereby replacing conventional
building materials. BIPV is now being proposed as an
economically viable solution to the increasing demand
for renewable electricity generation, since the added cost
of photovoltaic cells to the overall building component’s
cost results in conceivable payback times.

energy system
PHOTOVOLTAIC RESEARCH
Photovoltaics are not a new technology, but research is more than ever needed
to, among others, develop new materials to ensure a long lifetime and better
performance. An important part of the EnergyVille research activities is focused
on PV module research, where both thin-film and crystalline silicon modules are
explored. This includes developing new technologies to interconnect the cells
in series and to integrate new module materials. Additionally, we examine how
next generations of efficient thin solar cells can be innovatively processed into
PV modules.

MATERIALS AND COMPONENTS

What is also explored is the integration of intelligence in PV modules. This could
enable PV modules to reconfigure in real time their topology in case of shadow.
Furthermore, our team develops very precise PV module energy yield simulation
tools to predict the performance of PV modules in applications like building
integrated photovoltaics.
The driving force behind all these research topics is to increase the conversion
efficiency of the PV modules, both in the lab and in real-life applications.
Additionally, PV modules have to be built to last at least 20-25 years in outdoor
harsh conditions. At the same time only a performance loss of less than 20% is
accepted, hence reliability testing is an essential part of all research activities in
new materials and technologies. Since PV is integrated in buildings, an additional
requirement added to our research is the aesthetic possibilities of PV systems.

22

Façade-integrated PV panels induce a series of applied
research challenges which our research aims to provide
an answer to. For instance, ventilation paths must be
designed because the PV modules are directly connected
to the building surface and are thus confronted with higher
temperatures, which could lead to production losses.

These innovative building-integrated PV
modules are tested in the SolSThore project.
SolSThore aims to enable massive deployment
of solar energy in the context of smart cities.
This requires a combination of highly efficient
building-integrated PV (both on the level of
energy yield and device reliability) and local
storage by means of batteries. In this context,
EnergyVille is testing different BIPV versions
(based on crystalline-silicon PV, based on
generic solar cells, based on other innovative
features,…) that serve as demos. For instance,
the VLIET set-up in Leuven consists of building
elements with several layers of glazing and PV
cells. Variations are based on the positioning

23

Materials and components – the building blocks of a new energy system

of the PV cell, the total thickness and ventilation to
account for different conditions. To ensure a broad social
acceptance, aesthetical and societal aspects are included
in this research as well.
In the PVopMaat project, EnergyVille and the project
partners are developing various demo BIPV products based
on different thin-film technologies. Demos can be colored,
semi-transparent, flexible, or very lightweight (unlike the
mainstream glass and metal based PV modules). In VLIET,
EnergyVille will be testing 7 semi-transparent demos. The
ultimate aim of the project is to develop modules with PV
functionality to be integrated in building elements in a
tailor-made way. This corresponds to a growing share of
renovations where custom-made solutions are needed.

24

THERMAL ENERGY CONVERSION
The extensive development of renewable energy sources will lead
to major changes in the energy networks. Trends include a higher
level of interaction between different energy carrier systems like
electricity, chemical and thermal systems. Often one source of
energy is abundantly available while another source is needed,
thus requiring a conversion of energy. In the case of thermal energy
conversion, waste heat, heat from a geothermal power plant or heat
from other sources are converted to a different energy carrier (like
electricity, heat on a different temperature level, cold).
In this research, EnergyVille focuses on three subjects. The first are
the so-called Organic Rankine Cycles or ORC’s that convert heat
from various low temperature sources into electricity. A second
research branch in this activity are heat pumps: devices that pump
heat from a source and realize a temperature lift using only a small
amount of electricity. Air conditioning systems and freezers are very
well known applications, but more recently heat pump systems for
households have gained a lot of attention as well. A third branch of
research is heat exchangers, components that transfer heat from
one medium to another. EnergyVille focuses on the development,
implementation, demonstration and efficiency improvement of
these conversion systems and the increase of flexibility in systems
used as a link between the different energy carriers.

MORE ELECTRICITY USING LESS WATER
In the MATChING project, the reduction of water
consumption used for cooling classic electricity plants
and geothermal plants is investigated. EnergyVille
researches the possibility of hybrid cooling systems for
ORC installations coupled with geothermal sources. Aside
from different combinations of cooling systems the use
of groundwater in a closed system to reduce the water
consumption and to increase the conversion efficiency in
the summer months is explored as well. The Balmatt site
in Mol, Belgium, where VITO completed a first geothermal
drilling in 2015 and a second in 2016 serves as a case study
in this project.

ENERGY NETWORKS

25

Networks – towards a sustainable electrical and thermal grid

Networks – towards a sustainable electrical and thermal grid

20 October 2016

NETWORKS

First ABB Research Award in Honor
of Hubertus von Gruenberg given to
Dr. Jef Beerten

Towards a sustainable electrical
and thermal grid
Our energy network is changing rapidly because of the growth of renewables,
like windmill parks or PV panels. These cause moments of overproduction and
moments of energy shortage. The challenge lies in preventing or removing these
imbalances in a cost efficient way while also ensuring the reliability of the energy
supply. Therefore EnergyVille investigates the development, operation and use
of electrical and thermal networks and is working on a seamless integration of
renewable energy sources in the energy system: by matching the demand with
the consumption, by simulating the grid, by storage, by using flexibility,...

OPTIMAL INTEGRATION OF RENEWABLE ENERGY IN THE
GRID
In a system that is dependent on intermittent, weather dependent renewable
energy sources like wind and PV, a demand response system where the consumer
decides when he needs electricity is not that simple anymore. Not only do we
need to take into account imbalances between demand and supply, there are
also peak moments, reverse energy streams and overloads. A good interaction
of renewable energy with both the distribution and transmission system and
the built environment therefore requires a specific approach. One project that
conducts specific research into matching renewable energy sources to the
transmission network (the national high and very high voltage grid, TSO) and the
distribution network (the local low and medium voltage grid, DSO) is SmartNet.
The SmartNet project proposes and analyses different interaction plans
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THE IMPORTANCE OF DIRECT CURRENT (DC) FOR
ELECTRICAL NETWORKS

between TSOs and DSOs. This includes lab testing and
field tests in Italy, Denmark and Spain. The coordination
and exchange of information between transmission and
distribution system operators with regard to intermittent
renewable energy sources, flexible grid load and local
grid status can thus ensure an efficient, effective and safe
energy system.
A second important research topic is how to ensure the
security of energy supply in a system with more renewable
energy sources, new market mechanisms and more
network actors. In this context, research is being carried
out on new ways of doing reliability management. There
are several projects on this subject. Within the Garpur
project, new probabilistic reliability criteria that replace
the traditional N-1 criteria are investigated. How the
system administrator manages his network is essential
in this analysis. This research is being conducted in
cooperation with 7 European TSOs and various research
institutes. Within this project, EnergyVille is developing
a new tool that allows comparison of reliability criteria in
realistic situations. Within a Baekelandt (IWT) project in
collaboration with BASF, reliability in industrial networks
is being investigated.

For the balancing of the different networks,
the RTDS Simulator in EnergyVille is worth
mentioning as well. This device enables us
to simulate real-time electrical networks in
real-life conditions and connect them to physical
components to research their interactions. We
carry out tests to check and fulfill the needs
of the intelligent energy system of the future.
In that way, we are able to achieve optimal
integration of renewable energy into the grid.

Because of the transition to more renewable energy sources and
the need for more grid investments, there is a growing need for DC
grids. Such grids can transport larger volumes of energy over longer
distances than current AC power grids. Especially for the connection
of offshore wind farms this technology has a lot to offer, since such
a park harvests large amounts of energy in a place where there is
no immediate need for such quantities. One project focusing on
developing offshore wind energy networks is PROMOTioN. This
project aims to provide the right infrastructure to stimulate and
accelerate the development of high-voltage DC grids (HVDCs).
This project is the biggest Horizon 2020 project of DG Energy. The
EnergyVille researchers coordinate the research into the security
of DC networks. In addition, there is a direct collaboration with
hardware manufacturer Mitsubishi on the development of security
methods for DC networks.
In addition to the possibilities for offshore wind power, DC networks
can eventually also strengthen interconnections between national
grids of countries. This means that a real international electricity
grid is also possible, one in which large quantities of (renewable)
energy can be sent across national borders. Other research that

ABB Award

contributes to this electricity highway of the future is the research
of Dr Jef Beerten. He received the prestigious ABB Research
Award in October 2016 and was rewarded with a US $300.000
grant for further research. His research mainly focuses on the
modelling and control of large-scale high-voltage DC networks.
By developing specific software tools, it is possible to model and
study the international network for electricity. Thanks to the lab
infrastructure of EnergyVille, this control hardware can also be
linked to a simulated system and provide specific insights about the
possibilities and obstacles of a supergrid.

In addition to the developments at higher
voltages, we also provide DC power breakthrough
at lower voltages: for the connection of PV cells,
for the connection of storage and renewable
energy sources and within the home of the
future. Within this framework, research is being
conducted in the SALK / SolSThore project on DC
micro and nano grids.
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Networks – towards a sustainable electrical and thermal grid
EnergyVille gaat voluit voor de energietransitie

Within GeoWatt, fourth-generation thermal
grids for balancing the local demand of
groups of users for heating or cooling with the
available supply are investigated. In GeoWatt,
EnergyVille develops innovative concepts and
tools to enhance the efficiency of thermal grids
while minimizing risks, capital expenditures and
operating costs and maintaining or improving
consumer convenience and comfort.

SUSTAINABLE HEATING AND COOLING
The heating and cooling of our buildings accounts for more than 50% of the
total EU energy demand. Today this demand is mainly filled in by burning fossil
fuels, but the pressure on the energy supply and the climate compels us to
focus on renewable energy and sustainable sources like waste heat. One of the
areas EnergyVille is working on to unlock the potential of waste heat is district
heating and cooling networks (DHC). Heating networks can match the demand
and supply of heat and can function as infrastructure for all sorts of sustainable
heat. The coupling of heating networks and electrical networks by means of,
for instance, heat pumps or ORCs remains an important topic of research.
One of the research domains in this regard is sustainable district heating and
cooling networks or DHC-networks. Intelligently controlled DHC-networks
are vital in the transition to carbon free solutions. Therefore, the focus lies on
fourth generation networks and on the challenges posed by the third generation
networks all over Europe.
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In the STORM project, EnergyVille tackles intelligence
and energy efficiency at district level through the
use of waste heat, renewable energy sources and
storage systems. EnergyVille has developped in close
cooperation with NODA, a Swedish supplier of district
heating solutions, a controller based on self-learning
algorithms that will maximise the use of waste heat and
renewable energy sources in DHC networks, thus saving
on energy and decreasing operational costs of DHC
networks. This technology is being tested in the DHC
network in the Dutch city of Heerlen and in a residential
district heating network in Sweden. Ultimately, the
project aims to contribute to a wider deployment of
intelligent DHC networks at the EU level.

STORAGE
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Storage – solving intermittency

Thermal energy storage systems are especially used in buildings and industrial
processes. In these applications about half of the energy used is in the form
of thermal energy. Thermal energy storage systems can help balance energy
demand and supply in different timeframes. For instance, a water buffer for
sanitary hot water in a household stores heat for a few hours, while a large
underground borehole storage stores up to a whole season.

STORAGE
Solving intermittency
The ever increasing integration of renewable energy sources, which are
changeable by nature and difficult to predict, requires an improved flexibility of
the electrical energy supply system. One option to provide this flexibility is the
introduction of energy storage in the electricity grid. Storage can smoothen the
intermittent electricity production and improve matching demand and supply.
Electrical energy storage technologies are also essential in making transport
and industrial activities more sustainable. For individual consumers, it means
they can store their produced energy in local devices instead of delivering it
back to the grid.
Therefore, EnergyVille is developing an optimised Battery and Ultracapacitor
Management System. A Battery Management System makes sure that the
battery is always operated in safe conditions and in an energy efficient way.
The BMS monitors the components in a battery and contains a battery model
which can estimate the energy contents (State of Charge) by using measured
cell voltages, current and temperature. This allows us to understand how
batteries age and degrade. In addition to testing we also do physical modelling
of batteries where we can study heat effects, which have a big impact on battery
degradation. By better monitoring and controlling the battery we extend its
life cycle without compromising on safety, ultimately creating a lower cost per
produced kWh.
The EVERLASTING project is an excellent example to illustrate this research.
In this project, EnergyVille researches innovative technologies to improve the
reliability, lifetime and safety of Lithium-ion batteries by developing more
accurate and standardized battery monitoring and management systems.
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Thermal storage can play an important role in both electrical and thermal grids.
In order to couple thermal energy storage to an electrical grid, conversion
systems like heat pumps or ORC’s are necessary connection systems. In
thermal networks storage can play a balancing role between renewable heat
production, connected conversion systems and heat consumers both on a short
term (day-night) but also on a long term period (summer-winter). EnergyVille
focuses on the development, demonstration and implementation of intelligent
control of energy storage systems, on the state of charge, on storage integrated
concepts and on compact thermal energy storage.

This allows predicting the battery behaviour in all
circumstances and over its full lifetime and enables
pro-active and effective management of the batteries,
which leads to more reliability and safety. This enables
the prevention of issues rather than their mitigation. It
also leads to lower overall costs.
Not only Battery Management Systems make a
difference in lifetime, but the make-up of a battery is vital
as well. This is being researched in the project SPICY,
a collaborative research project on the development
of a new generation of Li-ion batteries that meet the
expectations of electrical vehicle end-users. This includes
performance, safety, cost, recyclability and of course
lifetime. Within the project, the development of new
chemistry materials, cell architectures and packaging is
envisaged. SPICY will address the whole value chain until
the implementation of manufacturing.

STORING HEAT AND COLD
Aside from electrical storage, EnergyVille also
conducts research on thermal energy storage
technologies. With these technologies you
can store excess heat or cold to be used when
needed. In other words, the delivery of heat
or cold is made independent of demand. This
provides a solution to the daily mismatch
between heat demand on a domestic level and
supply from renewable sources (such as solar
collectors or PV coupled heat pumps. ). A lot of
different techniques can be used to store heat

or cold, ranging from water tanks to the more exotic
PCM (Phase Change Material) or thermochemical energy
storage. The increased use of renewable energy sources
and the increased self-consumption and self- production
of energy are driving forces for the use of energy
storage. Storage can also add operational flexibility to
energy systems and helps drive waste heat recovery
in both industrial processes and buildings. Overall, it
also improves the resource use efficiency of the energy
system.

The STORY project is one of the projects that investigates thermal energy
storage. The aim of the project is to demonstrate and evaluate innovative
approaches for thermal and electrical energy storage systems and to find
affordable and reliable solutions that lead to an increased electricity self-supply.
There are eight demonstration cases each with different storage technologies,
covering industrial and residential environments. Part of the cases can be
found in Belgium: at the building firm Beneens a biomass boiler helps valorising
waste wood by turning it into heat and electricity (via ORC). Storage functions
as a bridge between demand and heat production. In a home with office space
(Th!nke) in Oud-Heverlee, various thermal storage solutions are used to make
the house energy neutral. EnergyVille is responsible for the thermal storage
systems with intelligent state-of-charge measurements.
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BUILDINGS AND DISTRICTS
The built environment
A SUSTAINABLE BUILT ENVIRONMENT
Cities are responsible for a big part of the energy consumption.
Local communities and cities play an important role in the
energy transition. Consider the amount of buildings that will
still be in use in 2050 and the challenge instantly becomes clear.
Apart from new technological insights for new buildings there
is also a need for an extensive renovation of existing buildings.
EnergyVille develops the knowledge to support public and
private stakeholders in the transition towards a sustainable
urban environment. Our insights, tools, evaluation methods
and business models are tested in over 55 living labs all over
Europe.

THE IMPACT OF MATERIALS AND TECHNIQUES

BUILDINGS AND DISTRICTS
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Crucial for the total energy consumption of a building are the
building materials and techniques. After all, construction or
renovation of a house requires a diversified range of building
materials. To evaluate the possible financial and environmental
impact of these materials, products, processes and systems
throughout their whole lifecycle, EnergyVille applies the Life
Cycle Assessment analysis (LCA). This LCA analyses the whole
course: from the extraction of raw materials to production,
transport, use, demolition, recycling and, ultimately, end-of-life
treatment. In that way, we are able to provide an extensive
expertise about the materials employed and strive for optimal
building solutions in both constructing as well as renovating
houses.

LARGE SCALE RENOVATION
EnergyVille is also doing research on the higher scale of
districts and cities. Buildings need to be renovated to
meet the high energy standards. Due to economies of
scale, it is best to realize renovations for entire districts
at once or set up large-scale programs. EnergyVille
provides solutions to structurally realize these collective
renovation -initiatives. Crucial for this is the technical
knowledge, financial viability but also the alignment of
the relevant stakeholders. This leads to the identification
of a solid business case and creates support in local actors
and communities.
In the Request2Action project EnergyVille combined
its energy-technical background, its knowledge of the
building stock and aerial images to develop algorithms
and dashboards for the analysis of specific opportunities.
From these algorithms and dashboards it can be decided
what buildings should be prioritized, where collective
programs can be set up, what costs these programs entail
and to what decrease in energy and CO² this leads.
A second project that supports a collective approach
of renovation and sustainable city development is the
ECODISTR-ICT project. Originated as a collaboration of
different prominent European partners, ECODISTR-ICT
aims to develop an open source policy tool that facilitates
decision making on the retrofitting and renewal of existing
districts and its composing buildings. More specifically,
this tool enables to get an all-inclusive overview of the
different objectives and interests of all parties involved in
a collective renovation. All stakeholders can individually
generate mutual scenarios while taking into account their
own approach, point of view and vision, to come to an

optimal realization of the renovation. Furthermore, the tool can
also be used to indicate priorities and actions to be taken in a
specific district or its surroundings.
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TOWARDS THE SMART CITY OF THE FUTURE
By developing collaboration models, methodologies,
partnerships in the industry and ambitious pilot projects,
we are thus trying to come to the smart city of the future.
Such as within the City Zen project. This project, headed
by EnergyVille, unites 23 partners (local governments,
research centres, network operators and other companies)
and tries to integrate all-inclusive energy solutions such
as thermal networks, energy storage, vehicle-to-grid
applications into the urban environment to come to the
ideal energy mix. Exemplary cities such as Amsterdam and
Grenoble act as a pioneer and really serve to close the gap
between innovation and implementation. These projects
also pay close attention to the end user and attach high
importance to the involvement, notification and education
of the public.

STRATEGY AND MARKETS
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Strategy and markets - managing and modelling energy markets

22 September 2016

Managing and modelling

the potential consequences of adaptations to the current
energy system. In addition, there is also a research group
that analyzes the behavior of energy consumers and
sees how we can stimulate their commitment towards
a more sustainable consumption.

energy markets

NEW TECHNOLOGIES, NEW BUSINESS

STRATEGY AND MARKETS

The energy transition is a complex issue, aiming at improving
energy efficiency as well as switching to renewable energy
sources. This switch calls for new solutions to match supply and
demand. New services are therefore needed to accommodate the
needs of the changing system and to maintain our current level of
comfort. Customized market models with attention to flexibility,
cost efficiency, demand management, etc. are more than ever
required.
To achieve this, EnergyVille offers a fact-based analysis of the
economic, technological and behavioral aspects of the current
and future energy system for both political and industrial policy
makers. At the operational level, we provide the knowledge to
manage the energy system in a cost-effective manner, optimal
communication and interaction between parts of the system
being a key aspect. In this way, we help stakeholders to develop
customized management tools and models to manage an
electricity system in which large volumes of energy sources, which
are not constantly available, and a large group of consumers are
connected to the grid. We also analyze the policy options and
impact of investments on the system. We base ourselves on the
latest knowledge of technological and economic parameters of
emerging technologies and we provide policy makers, energy
suppliers and industry with the most latest facts and figures. For
example, we can work out scenarios to gain an understanding of
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Grand Opening of Campus
EnergyVille

MODELS
The evolutions associated with the energy transition
are accompanied by various market challenges. Not
only energy systems create challenges, the market
itself equally evolves. The evolution of ICT systems,
Internet or Things (IoT) and big data has a major impact
on security and privacy, and thus require new business
models. These business models are also influenced
by policy and tariff plans. Maximum flexibility in the
energy system is not a matter of consumer behavior and
technology alone, all aspects must be covered.
Project SmarThor works on a solution for the
integration of all of these elements and on the
development of multi-energy market models to
facilitate their interactions. Implementing its own
ICT platform gives EnergyVille a solid foundation for
integrating results from the various research areas and
setting up experiments with these integrated solutions.
Developing a multi-energy market platform allows us to
better assess the impact of regulatory and technological
developments at both system level and district or
regional level. In order to fully test the interaction models
and roles in energy markets, it is also our ambition to
turn the entire Thor Park into a low regulation zone.

LONG TERM ADVICE

Grand opening of Campus EnergyVille
This makes it possible to exchange data on a large scale between the different buildings of the Thor
Park. Flemish Minister of Budget, Finance and Energy Bart Tommelein also expressed his support at
the opening of Campus EnergyVille.
A second project that addresses intermittent energy sources and how to manage them is IndustRE.
IndustRE primarily focuses on bigger industrial consumers and how to further integrate and enhance
the growth of sustainable energy. Since renewable energy sources cannot guarantee a constant energy
production, innovative business models are used to investigate how the energy consumption of bigger
industrial stakeholders can be better harmonized with the energy supply. Furthermore, this flexibility
enables a lower industrial electricity cost and therefore generates a win-win situation for both parties.
We also develop a tool that enables companies to check at a glance whether their business process is
suited to use flexible renewable energy and what its monetary value is for the company.

For various international and national research projects, the TIMES model is used. The
EnergyVille TIMES Model is a techno-economic model for the (Belgian) energy system,
including all production and demand sectors. It calculates different scenarios based on
the evolution of technical and economic parameters and looks for the most cost-effective solution to meet demand. The EnergyVille TIMES Model enables us to generate
and compare different energy scenarios and makes it possible to get a view on the
possible impact of certain technological choices on the entire energy system.
For example, one project that explores the potential and efficiency of large-scale
energy storage in Europe is ESTMAP (www.estmap.eu). The design of the project is
two-sided. On the one hand, a database was developed at the request of the European
Commission which geographically maps the information of existing and future storage
sites in Europe. This database includes data on the technical and economic properties
of reservoirs, water-bearing layers, batteries, and so on. With this information,
policy makers can better evaluate the available energy storage and design and plan
international energy systems. This is done using the TIMES model. Based on long-term
scenarios up until 2050, it is possible to investigate which energy systems are the most
cost-effective in Europe.
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THE (R)EVOLUTION CONTINUES
Together towards a
sustainable energy transition
The word is out. The energy transition is a fact no longer to be ignored. That
EnergyVille is taking important steps in this mission is a point taken as well. But
how do we see this transition evolving? And what opportunities does this provide
for EnergyVille both in the long and the short run? CEO Ronnie Belmans and
COO Bert Gysen dig into the matter and provide a preview of what EnergyVille
has in store for the upcoming years.

THE ENERGY TRANSITION CONTINUES: FROM GLOBAL TO

Ronnie Belmans: “In this regard, we will also get more
centralisation, instead of decentralisation, in certain
parts of the renewable story. By 2025-2030 people will
no longer speak of renewable energy as such, but one
will be able to specify all different energy sources like
they do with the classical energy sources. Between the
four fossil fuel sources (natural gas, petroleum, coal,
lignite) there’s less difference than between what one
calls ‘renewable’. Biomass, water power, wind, solar
power and geothermal energy differ so much it becomes
too obvious to gather them under one heading. Each
has its own focus and possibilities. Furthermore we
should dispense the idea of energy as a product. We
work towards a entirety of energy services rather than
kilowatt-hour. Be as it may, the energy transition will
continue. The shift has been made and the transition
gradually proceeds, both here as in the rest of the
world.”

LOCAL, FROM ENERGY AS A PRODUCT TO ENERGY AS A
SERVICE

COLLABORATION AS A DRIVING FORCE

When we’re addressing the energy transition, one thing is certain: The energy
system of today will, by all accounts, totally differ from that of the future”, says
Bert Gysen. “That renewable energy will become a vital part of the system is
unavoidable. Not merely in Europe by the way, even on a global level we see
gradual changes. In the Middle-East for example, more investments have
been made to support sustainable energy, on the Arabic peninsula important
industrial developments are taking shape and even Africa is taking its first steps
in PV. One of the most important trends in this energy transition is a shift from
global to local energy production. Not only will we produce energy more locally,
the balancing of the system will also occur on a more local level. Consequently
the exchange and mutual coordination of the energy vectors on a local level will
take a leap to the foreground. Additionally, it will become possible to focus on
an integrated approach which incorporates multiple energy sources into the
system.”

For EnergyVille this provides interesting opportunities
as well. “One of the biggest challenges now is
collaboration”, confirms Bert Gysen. “We would like to
involve the industry more and earlier in the process of our
developments. Our neighbouring countries already have
this tendency to include the industry into their projects.
The Energy Cluster, part of the innovation policy of the
Flemish Government, will become an important actor
for this. The Flemish Cluster for Energy will provide an
important platform for the energy transition and wants
to actively collaborate on bringing together different
parties in this regard. Because if Flanders wants to put
itself on the map when it comes to energy, it will be in
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collaboration with the industry, the government,
citizens and with a vision and on the long term.”
“Furthermore the Energy Cluster is of vital
importance to convert our research into specific
products.”, Ronnie Belmans continues. “We can
deliver results and input on all TRL (Technological
Readiness Levels, n.v.d.r.), but to convert these
into products other resources are required. This
brings us to a second challenge. Currently a

substantial part of the research resources go to technologies
that are currently under serious pressure. We should dare to
ask ourselves if a redistribution of these resources in the light
of future developments would be a better option.”
“On an international level as well we would like to
broaden our horizon and set up new collaborations.” says
Ronnie Belmans. “First of all we would like to involve our
French-speaking colleagues in our research to widen the
scope of EnergyVille and further position EnergyVille as the
top research centre of the Benelux. Additionally we would like
to make further European and global efforts to collaborate
with international universities, governments, municipalities,
network organisations and the industry. In that respect we
also want to evolve in line with our parent companies, KU
Leuven, VITO, imec and UHasselt who already developed a
solid foundation and strong collaborations both nationally
and internationally.”
Bert Gysen: “To further strengthen the bond with the industry
we also have the ambition to invite industrial residents from
external companies to EnergyVille in the near future. Their
stay will enable the residents and our researchers to exchange
useful insights and further optimize the sharing of knowledge
between the industry and research. This results in a win-win
situation for both parties.”

INFRASTRUCTURE AS A SOURCE OF
INNOVATION
“Please note that our top infrastructure is of utmost
importance in this regard. It is often forgotten, but
infrastructure is thé tool to develop innovative work and
attract business partners. When we say the energy sector
is evolving rapidly, we should be able to say that we have
the equipment to join this moving train and create the
environment to even take a few steps further. In that respect
EnergyVille does not merely contain an electric laboratory or
a thermal laboratory, but an energetic laboratory. We conduct
research from a micro- to a macro level, over the entire value
chain, in a living lab. This makes us unique.” confirms Ronnie
Belmans.

“ The shift has been made
and the transition continues.
Here and in the rest of the
world “
products, but it is another to have the right people ready to
implement these new technologies and products. This is an
important role to play for Thor Park. Especially the talent and
technology campus will be important in this regard. Here
as well, we would like to provide the necessary proximity
to stimulate the exchange and distribution of know-how as
smoothly and efficiently as possible.”

“Apart from infrastructure, human capital is a priceless asset
as well. It is one thing to develop new technologies into

2017: A YEAR FULL OF INTERESTING

19 december 2016

Green light for Flemish Energy
Cluster

Vlaamse Energiecluster

CHALLENGES
Collaboration, both internally and externally will become
a focal point in 2017. “An important milestone of 2016 was
the opening of the sustainable research building where the
employees of our four partners are now jointly working on
their research. In 2017 we wish to further strengthen this
collaboration and establish the best possible technological
programme to put our back into and to position Flanders
on the world map. Similarly, we’re also externally ready
to address new challenges. In January for example the
collaboration with ENGIE/Laborelec has already been made
public. More interesting partnerships will follow soon.
Because long-term and synergetic cooperation is essential
to guarantee a constant current of innovation.” Bert Gysen
concludes.
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Pro�ects

Partners

PROJECTS
SolSThore

01-06-2015 until 31-05-2018

http://energyville.be/project/solsthore-onderzoek-naar-gebouwgeintegreerde-pv-systemen

PVopMaat

01-01-2016 until 31-12-2018

http://pvopmaat.eu/home

MATChING

01-03-2016 until 31-08-2019

http://www.matching-project.eu

SmartNet

01-01-2016 until 31-12-2018

http://smartnet-project.eu

Garpur

01-09-2013 until 31-08-2017

http://www.garpur-project.eu

PROMOTioN

01-01-2016 until 31-12-2019

https://www.promotion-offshore.net

STORM

01-03-2015 until 31-08-2018

http://storm-dhc.eu

GeoWatt

01-06-2015 until 31-05-2018

http://www.energyville.be/project/geowatt-onderzoek-rond-thermische-netten-van-de-vierde-generatie

EVERLASTING

01-09-2016 until 31-08-2020

http://everlasting-project.eu

SPICY

01-05-2015 until 30-04-2018

http://www.spicy-project.eu

Request2Action

01-04-2014 until 31-03-2017

http://building-request.eu

ECODISTR-ICT

01-12-2013 until 30-11-2016

http://ecodistr-ict.eu

City-zen

01-03-2014 until 01-03-2019

http://www.cityzen-smartcity.eu

SmarThor

01-06-2015 until 31-05-2018

http://www.energyville.be/project/smarthor-ict-platform-voor-geintegreerde-sturing-van-multi-energiesystemen

IndustRE

15-12-2014 until 31-12-2017

http://www.industre.eu

ESTMAP

01-01-2015 until 31-12-2016

http://www.estmap.eu
For more projects, see www.energyville.be/en/projects
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