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Dear Readers,
A year ago, we all had great hopes
that the vaccination would help us get
the pandemic under control. Unfortunately, things turned out differently.
For the most part, we still have to do
largely without in-person interaction.
Caution continues to be the order of the
day. Nevertheless, thanks to modern
communication technology and the
slight easing of restrictions during part of
the summer semester, we at E.ON ERC
were able to maintain our internal and
external contacts in 2021 and continue
effectively our work. I would like to thank
all of the colleagues who contributed to
this accomplishment at E.ON ERC and
at research institutes around the world.
Impressive examples of this work can
also be found in this issue of Research
& News.
I wish you happy reading!
Rik W. De Doncker
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E.ON ERC I Anniversary
University honors 25 years of successful accomplishments in research and teaching
In October 2021, Professor Rik W. De Doncker, who has been
Director of the E.ON Energy Research Center for 15 years now, celebrated a remarkable milestone anniversary. Exactly 25 years earlier,

earning his Ph.D. at KU Leuven University in Belgium, De Doncker
held positions at prominent American universities and companies.
Ten years after his appointment as professor at RWTH Aachen, he
also became the founding director of the E.ON Energy Research
Center (E.ON ERC) and established the Institute for Power Generation and Storage Systems (PGS) within the scope of a public-private
partnership between RWTH Aachen and E.ON SE.

Source: RWTH Aachen University

In addition to his research and teaching roles, De Doncker is Director
of the RWTH Sustainable Energy Cluster Campus and the Flexible
Electrical Networks (FEN) research campus funded by the German
Federal Ministry of Education and Research (BMBF) at Aachen
University. He has been a member of the National Platform for
Electromobility since 2010, which was integrated into the National
Platform for the Future of Mobility in 2018. In 2016, Professor De
Doncker became a member of the German National Academy of
Science and Engineering (ACATECH).

RWTH Rector Professor Ulrich Rüdiger (right) presented the anniversary certificate
at a special ceremony.

in October 1996, he was appointed professor at RWTH Aachen
University as chair of the Institute for Power Electronics and Electrical Drives (ISEA). RWTH Rector Professor Ulrich Rüdiger took the
opportunity to personally present the anniversary certificate at a small
ceremony and briefly summarize Professor De Doncker’s impressive professional career. After studying electrical engineering and

If you visit Professor De Doncker in his office at E.ON ERC, you
will see that the shelves and walls are lined with just a few of the
numerous awards he has received throughout his career. These
include several awards from the Institute of Electrical and Electronics
Engineers (IEEE), the largest technical professional organization in the
world, including the IEEE Gold Medal in Power Engineering.
Since 2011, De Doncker has been honorary professor at Riga Technical University in Latvia. In 2015, he was appointed as RWTH Fellow
by his university. With this title, RWTH Aachen recognizes “excellent,
outstanding professors with outstanding research achievements that
have significantly contributed to the University’s success.”

E.ON ERC I Appointments
Two E.ON ERC professors appointed to the Advisory Board of the Research Center for Energy Economics
Professor Dirk Uwe Sauer (Chair for Electrochemical Energy Conversion and Storage
Systems at PGS) and Professor Aaron Praktiknjo (Chair for Energy Systems Economics
at FCN) have been appointed to the Scientific Advisory Board of the Research Center
for Energy Economics (FfE). A total of eight
renowned professors from RWTH Aachen,

Technical University of Munich, ETH Zurich
University, the University of Kassel, and the
University of Bayreuth have been appointed
as members of the advisory board, which
was newly established in October 2021.
For more than 70 years, the non-profit FfE
center has been working on relevant energy

engineering and technology and energy
economics topics independently and without
focusing on specific energy sources. With
its approach, FfE links together science and
practice, thus making an important contribution to shaping a sustainable and viable energy
system. Another explicit objective of the FfE’s
statutes is the promotion of young talent.
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The FfE has approximately 100 members, including more than 50
corporate members. At the time of their election or re-election, the
honorary board members are usually actively involved in leading
positions in the energy economics sector or in industry. In addition to a prominent executive committee, they include other distinguished players from the energy industry, including Kerstin Andreae,
Chairperson of the Executive Board and member of the Executive
Committee of BDEW (German Association of Energy and Water
Industries) and Dr. Frank-Detlef Drake, Managing Director of E.ON
Group Innovation GmbH.

December 2021, No. 30, Page 3

good collaboration. A close collaboration with Professor Praktiknjo
has been in place for several years through the German Association
for Energy Science and Energy Policy (GEE), where he is president of
the board. For example, Professor Praktiknjo is working with the FfE
and 29 other partners on a project for networked e-mobility.
The good contacts with Professor Dirk Uwe Sauer are essentially
owed to the content-related and personal connections that the FfE
board members have with the Energy Systems of the Future (ESYS)
project being conducted by the German National Academy of Science
and Engineering (ACATECH).

At FfE, the appointment of Professor Aaron Praktiknjo and Professor
Dirk Uwe Sauer is seen as the logical consequence of an already

E.ON ERC I Research center with vision
Seeing is believing! Sustainable Energy Solutions of the E.ON Energy Research Center
cient buildings and neighborhoods, among
other innovations.
Groundbreaking digitalization concepts help
to integrate renewable electricity or electromobility into the complex energy supply
system in a climate-neutral and reliable
manner. Using the conversion, transmission, and storage components developed at

Screenshot: E.ON ERC

The vision of E.ON ERC is the implementation of a responsible and climate-friendly
energy transition. The interdisciplinary
approach of the RWTH Aachen Energy
Research Center aims at the creation and
implementation of holistic energy concepts
that conserve resources. To this end, E.ON
ERC develops optimized systems engineering and technologies for energy-effi-

the center, efficient DC-based systems can
be coupled with the existing infrastructure.

Screenshot: E.ON ERC

Economic aspects of new technological
developments and their acceptance by the
public, along with the related requirements
with regard to policy, market regulation,
and energy management, are also essential
focuses of the research conducted at E.ON
ERC.
Some of the innovative and promising
research approaches of more than 150
scientists at seven chairs in four institutes of
E.ON ERC and the research center’s focus
on the topics of energy saving, energy efficiency, and sustainable energy supply are
shown in a three-minute video. This mustsee clip is available on YouTube via this
link.
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FCN/FEN I DC voltage in households
Economic advantages of direct current (DC) technology in private households
Photovoltaics and electromobility are quickly
gaining ground, and power electronics are
now an indispensable part of electrical engineering. In these and numerous other applications, DC voltage technologies frequently
offer significant advantages in terms of efficiency and expense as compared to conventional AC voltage solutions that have been
used up to now. However, the progress of
DC technologies is inhibited by “status quo
effects” among suppliers and customers.
The idea of replacing functioning technologies, which in the case of AC technology
have proven themselves over decades, with
apparently cheaper solutions is often met
with great skepticism or even rejected. It
will take perseverance and clear evidence of
efficiency and cost advantages to overcome
obstacles of this kind and contribute to the
broader use of DC technologies.
As part of a study, the FCN Institute analyzed
the efficiency and cost benefits of using
DC voltage solutions as compared to the
AC voltage systems that are commonly
installed in private households, which are
equipped with a photovoltaic system plus
storage batteries. The study was based

on 600 consumption profiles from twelve
representative types of households. Electricity purchase costs and feed-in tariffs
were included as variables in the calculations. Various power classes were also taken
into account with regard to batteries and
photovoltaic systems. In addition, the study
analyzed the impact of direct trade between
prosumers and consumers.

savings in households that are already
equipped with DC systems. And they provide
a good basis for decisions concerning the
future expansion of the use of photovoltaics
(with and without storage) and electromobility. Consequently, policymakers, politicians, and companies can therefore better
estimate the market potential of DC systems
for households.

One finding of the FCN study shows that an
average household powered by DC voltage
can save about 90 euros a year as compared
to a household supplied with conventional
AC voltage. Furthermore, it became clear
that neither the share of DC-based voltage
consumption nor the characteristics of the
household have a significant influence on
the savings. Instead, the total consumption
of the respective household is the crucial
aspect here. The potential savings do not
correspond directly to the size of the photovoltaic systems and the batteries, but they
do correspond with a household’s ability
to participate directly in the trade between
prosumers and consumers.

This FCN study is incorporated into the
work of the Flexible Electrical Networks
(FEN) research campus. FEN is a multidisciplinary research institute with a task-sharing
approach developed under the leadership of
the E.ON ERC together with other institutes
at RWTH Aachen and industry partners. The
aim is to drive forward the use of DC voltage
technology for applications at the medium
and low voltage level. FEN is funded by the
German Federal Ministry of Education and
Research (BMBF) as part of the “Research
Campus – Public-Private Partnership for
Innovation” initiative (see also Research &
News 2/20, p. 1 et seq.).

The results of the studies deliver specific
information about the potential for cost

FCN I Video streaming
Regulation can reduce electricity use and CO2 emissions
In a short study, FCN investigated the
potential savings in electricity consumption and CO2 emissions generated by video
streaming in private European households
for the period from 2020 to 2030. The focus
of the research was on possible technical
standards and regulatory interventions
to limit electricity demand and CO2 emissions. The systemic analysis also included
the consumption and emissions of data

centers, the telecommunications infrastructure, and end devices associated with
streaming.
In recent years, data traffic over the
Internet has been growing, in some cases
at a massive rate. The associated power
consumption and CO2 emissions are rapidly
increasing at a similar pace. The environmental impact is greater, and the utilization

of the supply grids is also on the rise. In this
context, data traffic generated by video
streaming particularly plays an important
role.
For this study, FCN examined and modeled
three possible scenarios (business-asusual, gray, and green), in particular
including the specific energy consumption
(and their expected trends) of data trans-
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mission networks, end devices, and data
centers in the calculations. Using these
three scenarios, the researchers conducted
a detailed analysis of the impact that regulatory interventions and revised technical
standards could have on the electricity
consumption of end users, network/grid
operators, and data centers.
The results of the model-based investigations showed that regulatory intervention
can have a significant effect on the energy
consumption and CO2 emissions generated
by video streaming. An example of an effective measure is a lower default resolution of

videos on all devices or only on selected
devices. In addition to such regulatory
interventions on a technical level, the FCN
researchers also see economic incentives,
e.g. in the form of transmission fees for data
traffic, as a promising approach.

A detailed presentation of the study titled
“The Electricity- and CO2-Saving Potentials
Offered by Regulation of European VideoStreaming Services” is provided in FCN
Working Paper No. 5/2021 and under the
same title as a publication in the renowned
journal Energy Policy.
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40 years of energy
efficiency research
Professor Reinhard Madlener (FCN),
together with 18 other internationally prominent energy efficiency and
rebound researchers, recently published
an (OpenAccess) review article in the
prestigious Annual Review of Environment and Resources journal that
critically assesses and summarizes the
progress of the last 40 years of (nontechnical) energy efficiency research in
a useful way. The publication is titled
“Energy Efficiency: What Has Research
Delivered in the last 40 Years?”

FCN I Self-generation
Cost-efficiency of energy-independent, self-sufficient households
Due to decreasing system and battery
prices as well as rising electricity costs,
the number of photovoltaic systems used
for residential buildings has substantially
increased in recent years. More and more
consumers who used to be exclusively electricity consumers are becoming prosumers
who generate their own power and feed any
excess electricity – in return for payment –
into the public supply grid. If the photovoltaic system on the roof is combined with a
suitable storage solution, users can go one
step further and become completely independent of the traditional utility supplier.
Provided that the appropriate smart grids
and legal framework conditions are in place,
the prosumer would then sell any excess
generated electricity locally “in the neighborhood” in the form of “peer-to-peer trading”.
In a recently completed study, FCN took
a closer look at the economic impact of
households becoming independent from
the public supply grid by using this approach
(referred to in the literature as “grid defection”). In the study, five types of households
with two to six residents and various annual
consumption values were analyzed. In
contrast to previously conducted studies,

the focus in this project was on two main
aspects:
• Additional income is generated by feeding
excess electricity into the grid via a
connection that is maintained;
• A grid connection does not exist, excess
electricity is traded on a peer-to-peer
basis.
As an initial result, the study found that
the electricity consumption costs in all of
the analyzed household types with selfgeneration and battery storage solutions
in Germany are lower than those in households without self-generation. At the same
time, it should be noted that the relatively
high investments for very large solar systems
and battery storage units are not economically feasible in any of the types of households examined in the study. Moreover, the
economic viability in Germany is limited by
the relatively low duration and intensity of
solar irradiation, whereby the southern area
of the country clearly offers advantages.
A further analysis showed that one of the
household types studied would be able to
cover 60 to 80 percent of its own annual
demand by generating its own electricity.

Five years earlier, Professor Madlener,
co-authoring with Professor Karen
Turner from the University of Glasgow,
had already published the highly
regarded paper “After 35 Years of
Economic Energy Rebound Research:
Where do we stand?” The paper is part
of the edited volume titled „Rethinking
Climate and Energy Policies: New
Perspectives on the Rebound
Phenomenon“. published by SpringerVerlag.
In contrast to ten years ago, energy
rebound is a well-established and indispensable concept in politics, business,
and society today.
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If the excess electricity generated during
sunny periods could be sold on a peer-topeer basis, even the high investment costs
of the system would pay off. However, the
costs of the smart grids required for this are
not yet taken into account. The FCN scientists see potential here for investments in
comparable business models.
In general, the results of the FCN study
conclude that defection from the supply grid
in Germany is not economically feasible for
any of the household types studied. The
main reasons for this are the still comparatively high investment costs and the relatively low solar irradiation in the country.
In the longer term, peer-to-peer solutions
could provide an alternative, although the

economic impact of the investments in the
smart grids required for this would have to
be investigated in more detail.
From a political and policy standpoint, it
is also important to determine what the
impact would be if parts of the population
defect from the grid and thus also from
their customary suppliers. The conclusion
suggests that the costs of supplying selectricity to the other households will increase
due to the necessary maintenance of central
supply grids.
The study titled “The economic potential
of grid defection of energy prosumer
households in Germany” is available to
download via this link.

ACS I EU research projects
ACS and RWTH Aachen are leaders in the field of smart grid research
RWTH Aachen, and in particular the ACS
Institute of E.ON ERC, have been and are
still currently involved in various ways in European Union research projects on smart grids.

Source: E.ON ERC

Massive efforts are needed to meet the
intended goal of making Europe a climateneutral continent by 2050. An energy
supply system that has long been based on
(conventional) large-scale power plants has
to be converted to a much more decentralized energy generation structure with smaller
power generation units. A key factor for a
successful transition is the development of

smart grids. To achieve its ambitious goals,
the European Union is promoting numerous
projects in the field of smart grids. With
smart grids, different stakeholders from the
energy supply system are communicatively
connected to the international and national
grids. The range of activities under consideration extends from generation to transport
and storage, distribution, and consumption.
In the last two framework programs (7th
Framework Programme/FP7 and Horizon
2020/H2020), the EU allocated around 366
million euros for research and development

Prof. A. Monti, Ph.D.: „The power
grid is the backbone of the energy
transition: Making the grid smart is
necessary to get the most out of the
infrastructure. RWTH has unique
competencies and laboratories to
support research in this field.“
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ACS Ticker
Dr. Ilka Jahn will assume a post-doc
position focused on the “Design and
Verification of Control & Protection
in DC Systems” at the ACS Institute
in January 2022. The position will
be filled as part of the RWTH “Junior
Principal Investigator (JPI) Fellowships” program. This program was
designed to attract stellar early career
researchers with international experience for a funding period of four to
five years. The funding is intended to
prepare the selected JPI Fellows to
be successful in highly competitive
grant programs and to enhance their
career prospects of being appointed
to a professorship. Ms. Jahn received
her master’s degree in electrical engineering at RWTH Aachen University in 2015 and subsequently held a
research post at ABB. Jahn completed
her Ph.D. in 2021 at the KTH Royal
Institute of Technology in Stockholm;
her thesis was on “Protection for Multiterminal HVDC Grids”.
***
Professor Antonello Monti from ACS
has been elected Chair of the Technical Advisory Council of the Linux
Foundation Energy (LF Energy/LFE).
In this position, he is the global scientific and technical coordinator for a
large number of open-source projects for energy applications. He coordinates the council in collaboration
with globally active grid operators and
providers. In mid-2021, the SOGNO
(Service Oriented Grid for the Network
of the Future) Horizon 2020 project,
co-developed by ACS and funded by
the European Union, was identified and
recognized by the Linux Foundation
Energy as a suitable candidate for a
global standard in grid automation (see
also Research and News, Nr. 1/21,
p. 1 et seq.).
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projects related to the advancement of smart grids and approximately
1.96 billion euros for demonstration projects in this field. From 2007 to
2020, a total of 407 projects were funded that (are expected to) play
a vital role in the modernization of electricity grids.
The Joint Research Center (JRC), Directorate General and Scientific
Service of the European Commission, recently published the report
“Smart Grids and Beyond: An EU research and innovation
perspective”. The report lists the most successful project applicants
and describes their crucial role in implementing the energy transition. According to the JRC’s calculations, RWTH Aachen is the most
successful university among all 333 academic applicants in the FP7
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and H2020 programs, with 31 projects, including three coordinated
by RWTH.
Within RWTH, Professor Antonello Monti (see photo) and his team
from the Institute of Automation of Complex Power Systems (ACS)
have been particularly successful in this area. In total, ACS has
received approvals from various EU Directorates General for more
than 30 EU-funded projects in the field of smart grids. Some of these
projects have now been completed, while others are still ongoing.
This is another way in which ACS makes a significant contribution
to the generally high reputation of the Aachen University of Applied
Sciences.

ACS I Conference
ACS organizes IEEE SmartGridComm 2021 as successful hybrid event
In late October, the SmartGridComm 2021
took place both on-site at E.ON Energy
Research Center in Aachen and virtually
online as a hybrid conference. Together
with the International Symposium on Power
Line Communications (ISPLC), which was
held concurrently, the event organized and
hosted by the ACS Institute attracted an
impressive number of participants – around
200 researchers and practitioners. About a
quarter of those attending chose to join the
in-person event.
The General Chair of the event was Professor
Antonello Monti, supported by Co-Chair
Professor Ferdinanda Ponci (both from ACS).
Researchers from the ACS Institute played a
major role in organizing and implementing the
in-person event.

At the 12th SmartGridComm conference, the
IEEE organizing committee aimed to provide
a forum for experts from research, industry,
politics, and regulatory bodies to discuss
ideas, explore new technologies, and generally share experiences.
A particular focus was on the areas of energy,
signal processing, control engineering,
analysis, communication, and information
systems. The emphasis was on innovative
technologies and approaches for bidirectional energy and information flows, faster
fault isolation and power outage restoration,
better integration of renewable energy, as
well as energy optimization tools and other
smart grid applications.

After 15 “technical sessions” with about 90
presentations, two industry workshops, five
tutorials, and three round tables on cuttingedge technologies such as the use of 5G
in the energy supply sector, open source
for energy applications, and regulation, the
organizers and participants were unanimous
in their assessment: discussions and sharing
across borders and continents is essential
when it comes to complex issues that inevitably arise again and again in connection with
the further development of smart grids.
The mutual exchange of different approaches
and critical discussions about them can help
us find urgently needed solutions.

EBC I Building energy supply
Optimization of modularly planned shopping centers supported by energy data
In the EnmoduS research project completed in
mid-2021, the EBC and the Institute of Design
and Construction (IEK) at Leibniz University
Hannover jointly investigated the existing
energy situation and systems at selected
shopping centers and analyzed the potential

for optimizing them. The project was funded
by the German Federal Ministry for Economic
Affairs and Energy (BMWi) and Trox GmbH.
In a first step, IEK analyzed the existing
supply and delivery systems in shopping

centers in order to identify characteristic
energy consumption values. The consumption and operating structures were monitored
and recorded over the entire duration of the
project.
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Based on air quality analyses, possible
options for reducing the conditioned proportion of fresh air were identified. Due to the
high emissions of volatile organic compounds
(VOC) from the products offered at the
stores, CO2 monitoring alone is not sufficient
for assessing the air quality in stores. Instead,
continuous monitoring of VOC emissions is
required.

The impact of the air exchange rate, ambient
temperature, and relative humidity on the
objective and subjective data were also
analyzed for the aforementioned product
groups. The result showed that temperature and humidity significantly affect the
perceived intensity. In contrast, the effect of
air exchange rates that are common in practice is lower.
In the subsequent work package, highinduction air-water systems were investigated with regard to the provision of variable
fresh air volumes with simultaneous removal
of the required cooling loads. Different
nozzle geometries for chilled beam systems

Source: EBC

For this purpose, EBC developed a sensor
system, called the “E-Nose”, which can be
used to record and evaluate these emissions. As part of the project, subjective odor

the various center zones can be evaluated
in the future with the aid of the sensor technology developed in the project.

Source: EBC

The EBC Institute was responsible for the
following work packages:
• Air quality analyses
• Provision of the required fresh air and
• Development of a simulation toolbox

The odor evaluations by trained test persons help to calibrate the sensor technology of the E-Nose developed
at the EBC (right picture) in alignment with the requirements.

assessments by trained test persons were
correlated with objective measurement data
collected by the E-Nose for five selected
product groups (clothing, shoes, books,
perfume, and coffee) (see figures). Based on
the data thus obtained, the odor intensity in

were investigated both in simulation and
experimentally in order to improve the induction behavior of the air jets and the energy
efficiency. It became clear that the induction behavior of chilled beam systems can
be increased by the design of the opening
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geometry of the nozzle, e.g. flower-shaped
or vertically elliptical. The cooling capacity
provided here changes only slightly as a
result, but the psychoacoustic benefits that
can be achieved with such geometries are
much more remarkable.
In work package 5, EBC researchers
expanded the existing tool teaser – which
can be used to create building models
and determine thermal demand profiles
by configuring a few input parameters – to
include the shopping center building type.
Energy demands of buildings and facilities can be determined using a Modelica
model structure with exchangeable component types, system and control modules. In
annual simulations, the dynamic operating
behavior of the systems in terms of energy
supply and storage can be calculated in
order to assess different design scenarios
with regard to economy and ecology in the
following step.
In addition, the thermal requirements are
incorporated into the EHDO tool, which was
also developed by EBC and can be used to
propose an optimized system design under
given boundary conditions. The new tool
chain was developed in the form of a webtool
and successfully presented at a wrap-up
workshop. A publicly accessible version is
currently being created.
In this project, not only was the energy
supply efficiency in existing shopping centers
improved, but the results can be used to
identify efficient system concepts for new
centers and integrate them into the planning
process.

EBC I Building energy systems
Study results from the coolant lab boost broader use of heat pump systems
At RWTH Aachen University, the ACS, EBC, and PGS institutes of
E.ON ERC, together with the Center for Wind Power Drives (CWD)
and the Institute of Energy Efficiency and Sustainable Building (e3d),

are developing innovative solutions for research questions related to
the energy transition in the building sector in the joint project “Urban
Energy Lab 4.0”. A unique, highly interconnected infrastructure for
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The results achieved in the first year of the
lab’s operation were presented successfully
and met with great response and interest
at various national and international conferences and events. For example, a workshop
was held at the Building Simulation Conference 2021 in Bruges. At the European Heat
Pump Summit 2021, there was a keynote
speech on the coolant lab, and the Heat
Pump Forum held by the German Heat Pump
Association (bwp) featured an information
booth on coolants that presented innovative,
forward-looking project content.
Dissemination of the knowledge gained in
the coolant lab is intended to help convince
politicians, policymakers, planners, and
consumers of the undoubtedly high potential
of heat pumps for sustainable energy supply
systems for the city of the future.

Conference unites research and practice
In early October, the research consortium
of the FAE and FAE-R projects funded by
the German Federal Ministry for Economic
Affairs and Energy (BMWi) hosted a conference in Berlin’s Adlershof district. FAE-R
is the follow-up project to the recently
completed “FUBIC: All-Electricity” (FAE)
project, which is transforming a former
military hospital in Berlin Dahlem into an
innovative electricity-only quarter for tech-

FAE project for an efficient and emissionfree, all-electricity energy supply for the
FUBIC quarter and to discuss them with
representatives from practice. At the same
time, the conference served as a kickoff
event for the subsequent FAE-R implementation project.
In addition to numerous presentations on
the topics of cloud-based building operation, simulation and optimization-based
monitoring of the actual building process as
well as user participation and acceptance,
an evening poster session rounded out the
event. Several panel discussions facilitated
the goal of exchanging ideas and experience
with representatives from practice, which
provided important insights and inputs for
the second phase of the project.

nology-focused companies. FUBIC is short
for “Business and Innovation Center Next to
Freie Universität Berlin” and is used as the
name for the area.
Within FAE-R, the concepts developed in
the first project phase will be put into practice and the establishment of the quarter
will be actively accompanied and monitored by researchers. The project is being
implemented by an interdisciplinary team
from research and practice. The project
consortium includes the state-run company
WISTA Management GmbH (WISTA) in
Berlin, which will run the quarter’s Innovation Center, the building automation startup
aedifion GmbH, which emerged from EBC,
Freie Universität Berlin (FU Berlin), Blockheizkraftwerksträger- und Betreibergesellschaft Berlin (BTB), and the Institute for
Energy Efficient Building and Indoor Climate
(EBC) of the E.ON Energy Research Center.
The aim of the conference was to present
the concepts and models developed in the

Overall, it became evident during the event
that there is great interest in implementing
climate-friendly, electricity-powered solutions for the building sector in practice.
Coupling with the higher-level grid is seen
as a major opportunity in this context, but

Source: EBC

The centerpiece of the laboratory is a hardware-in-the-loop (HiL) test bench for heat
pump systems with newly developed coolants. There is a climate chamber for the
environment emulation, while the building
emulation is conducted via a hydraulic test
rig. Both emulation modules are coupled with
a heat pump prototype to perform tests with
various coolants. Studies for single family and
small multi-family houses are conducted in
the coolant lab under realistic weather conditions. In addition, different component test
benches are provided in the experimental
field. This allows individual components of
heat pumps to be investigated in order to fully
utilize their potential.

EBC I Building energy systems

Source: EBC

analyzing urban energy supply concepts
is being created. Relevant parts of the city
of the future are being brought directly
into the laboratory, especially for research
into sustainable supply systems with heat
pumps. For example, an innovative coolant
laboratory has been set up as a sub-project
of the Urban Energy Lab 4.0 project for the
systematic study of potential coolants in heat
pumps (see Research & News, 3/20, p. 5).
In the lab, coolants are thoroughly and carefully evaluated and selected in order to find
particularly efficient solutions for supplying
heat using heat pumps.
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also as a challenge at the same time. The
blueprint to be developed during the project
for the electricity-based heat transition at the
quarter’s level was seen by the participants
as an important step towards a climateneutral building stock.
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E.ON ERC I International Energy Cooperation Program
Four months at ETH Zurich with E.ON ERC’s IECP exchange program
Steffen Kortmann, a student who received
his degree in Business Administration and
Engineering (focus on electrical power engineering), used the opportunity offered by the
E.ON ERC International Energy Cooperation
Program (IECP) for a four-month research
stay at ETH Zurich. He reports on the experience here:

Finding a place to live in Zurich proved to be
difficult. Thanks to help from ETH, I connected
with an organization that provides student
housing and found an affordable place in
a shared apartment. My roommates there
quickly became a small family to me and were
there for me on both good and bad days.
Our research project was on the stochastic
analysis of the absorption capacity of photovoltaics in the distribution grid. The emails
exchanged in advance with Dr. Xuejiao Han
and Dr. Marius Schwarz from the Power
Systems Laboratory already conveyed a very
positive attitude towards me as a ‘temporary
colleague’. I was able to use a lot of discretion in my work, but I also always received the

Even if the study period takes longer when
you do a research internship abroad and it is
not directly integrated, I can recommend such
a stay without any reservation. Of course,
it is very helpful if both the institute and the
entire university work at the same level, as
I was fortunate to experience in Zurich. The
conditions there are outstanding, and the
atmosphere is characterized by great deal of
mutual respect.

sional insights, and the certainty that it is
worthwhile to ‘fight’ for a cause. I can only
advise students to apply for programs like
IECP and experience both academic work
and other cultures in everyday (working)
life right in the country itself. Those are the
experiences that shape you for a lifetime!”

E.ON ERC I E.ON Energy Research Center,
RWTH Aachen University,
Prof. Dr. ir. Dr. h. c. Rik W. De Doncker
ACS I Automation of Complex Power Systems,
Prof. Antonello Monti, Ph. D.;
Chair for Monitoring and Distributed Control
for Power Systems,
Prof. Ferdinanda Ponci, Ph. D.
EBC I Energy Efficient Buildings and
Indoor Climate,
Prof. Dr.-Ing. Dirk Müller
FCN I Future Energy Consumer Needs
and Behavior,
Prof. Dr. rer. soc. oec. Reinhard Madlener;
Chair for Energy Systems Economics,
Prof. Dr.-Ing. Aaron Praktiknjo

Source: Steffen Kortmann

“Despite the uncertainties caused by the
pandemic, I applied for the E.ON ERC
exchange program in August 2020. Right from
the start, my goal was the Energy Science
Center at ETH Zurich, or more precisely,
the Power Systems Laboratory headed by
Professor Gabriela Hug. A short time later,
I received the notification from Professor De
Doncker that, after reviewing the documents,
the application would now advance to Zurich.
The general “OK” from the university in Switzerland followed quite quickly, although not
for spring 2021, as had been planned, but
for the period from June to the beginning of
October. Without the support of Dr. Sabine
Vogel from E.ON ERC, I might have lost the
courage to continue believing in my dream
during the waiting period. I am also extremely
grateful to Professor Hug for supporting my
application.

necessary guidance and support. It quickly
became clear to me that a high degree of
personal responsibility and good self-organization are expected at the Power Systems
Laboratory. In general, I can say that project
work offers the opportunity to learn a lot of
new things.

With the Alps ‘right at my doorstep’, I took
the opportunity to take many trips that
included visits to Alpine huts. The futuristically
designed Monte Rosa Hut (see photo), which
is largely self-sufficient energy-wise due to the
help of ETH, has a view of the Matterhorn and
is my personal highlight. But there is also a
lot to see and explore in Zurich. The notoriously expensive city even offers free attractions, whether swimming in the Limmat River,
hiking in Zurich’s surrounding areas, or the
chance to utilize ETH’s wide range of sport
and fitness options.
What’s my takeaway from four months in
Zurich? For me, there’s a lot: friendships,
memories, specialized knowledge, profes-

PGS I Power Generation and Storage Systems,
Prof. Dr. ir. Dr. h. c. Rik W. De Doncker;
Chair for Electrochemical Energy Conversion
and Storage Systems,
Prof. Dr. rer. nat. Dirk Uwe Sauer
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