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PREFACE BY
THE MANAGEMENT

Preface by the management

Dear Reader,

In the field of environmental, climate and resource protection, Germany has at
times been at the forefront of international comparison and has set new stand-
ards. Against the background of the current climate protection debate, the aim is
now once again to achieve environmentally compatible development. The estab-
lishment of a renewable energy system and a functioning bioeconomy are central
elements in this process. As a research institute for the energetic and integrated
material use of biomass, it is our declared goal to support the path towards a
climate-neutral society with the necessary scientific contributions. Against this
background, we are pleased to be a member of the European Energy Research
Alliance (EERA) since 2019. One of the aims of the European research alliance
is to support joint technology development. In addition to expertise in the field of
bioenergy, our membership also complements the EERA portfolio with the “Smart
Bioenergy” concept we have developed.

A large number of activities have shaped the past year. One highlight was once
again our new building. After moving into the office building, the new technical
centre is also scheduled to follow in 2020. We would like to thank the Federal
Ministry of Food and Agriculture, which financed the new building with around
67 million euros (including initial equipment). In this context, we had the pleasure
of welcoming Minister President Michael Kretschmer and Federal Minister Julia
Kléckner at the DBFZ in June. Both showed great interest and enthusiasm for the
development of the building and its contents.

In addition to our shareholder, we would also like to thank the Supervisory Board,
the Research Advisory Council, the project management agencies and all our pro-
ject partners. We highly appreciate your intensive cooperation and your valuable
input and hope for a good cooperation in 2020!

Prof. Dr. mont. Michael Nelles Daniel Mayer
Scientific Managing Director Administrative Managing Director
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OUR MISSION STATEMENT
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Our research is a key to a climate-neutral society by 2050 at the latest, when
closed carbon cycles in the bioeconomy will have replaced the fossil economy.

MISSION

= We conduct applied research and development.
= We research and evaluate technologies for the energetic and
integrated material use of biogenic resources.
= Qur results enable innovations for sustainably established products
and services on the market to ensure a rapid transformation into
a climate-neutral society.
= Our findings contribute to rural development, which is the starting point
for the bioeconomy.
= We are guided by the Sustainable Development Goals (SDG)*
of the United Nations.
= Qur research addresses actors from science, politics, economy and society
with regard to bioenergy, bioeconomy and climate-neutral supply systems.
= We network with our partners at home and abroad and share
our knowledge with them.

1 www.un.org/sustainabledevelopment/sustainable-development-goals


http://www.un.org/sustainabledevelopment/sustainable-development-goals

Our mission statement

PHILOSOPHY

= To fulfil our mission, we are constantly developing our dedicated employees,
our interdisciplinary expertise and our outstanding research infrastructure.

= As an independent federal research institution, we provide scientifically sound
bases for decision-making and initiate and design research strategies.

= We support young scientists by supervising bachelor, master and doctoral
theses.

= Our employees benefit from a broad continuing education programme.

= We support our employees in spin-offs and start-ups.

= We attach great importance to the compatibility of career and family.

= With the aim of continuous improvement, we regularly consult an international
research advisory council and a cross-departmental supervisory board from
federal and state ministries.

= We constantly optimise our processes with the quality management system
ISO 9001 and along the guidelines for ensuring good scientific practice.

= We aim to achieve climate-neutral operations by 2030 at the latest.

(As per March 2020)

© Countrypixel - stock.adobe.com
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MODERN HEATING
SYSTEMS IN THE CONCERT
OF RENEWABLES

© DBFZ, 2016

Modern heating systems in the concert of renewables

The energy transition essentially depends on the success of the heat transition.
Today, just under 90% of renewable heat comes from biomass, which covers
around 11% of Germany’s total heat requirements. Although biomass can be
stored, it is a scarce and much sought-after commodity. Against this background,
the almost complete energy supply by renewable energies that the EU and Ger-
many are aiming for by 2050 will primarily use ambient heat, waste heat, solar
thermal energy and heat from surplus electricity. In addition, efficiency measures
will significantly reduce heat requirements (50-60 %) and link electricity, heat and
mobility more closely. The “SmartBiomassHeat” research focus area focuses on
the renewable heat supply in individual buildings, small groups of buildings up to
village communities or districts and industrial heating processes, including all re-
newable energy sources and networking intelligent heating technologies based on
biomass, which primarily comes from residual materials, by-products and waste.
The overall objective is to develop the supply of all renewable heat sources in a
technologically and economically optimal way and to network them with the elec-
tricity sector by means of a flexible and demand-oriented use of heat technologies
based on biomass.

Fig. 1 Example of an integrated solution from different renewable energies
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Modern heating systems in the concert of renewables

INTERVIEW WITH DR. VOLKER LENZ

Dear Dr. Lenz: Your research focus area at the DBFZ is “SmartBiomassHeat”.
What exactly are you working on?

Volker Lenz: In my research focus area we are dealing with the question of how
stoves, boilers and small combined heat and power plants for solid biomass
such as wood can be optimised and intelligently, i.e. “smartly” integrated into
a heat supply based on renewable energies. Due to the increasing coupling of
heat and electricity supply, this does not only concern individual devices, but
supply networks in interaction with solar energy and wind power. Our aim is to
develop a resource-efficient, flexible, regionally adapted, grid-compatible and
low-emission bioenergy heat supply, coupled with a grid-compatible electricity
supply. Renewable heat requires intelligently used bioenergy to ensure a high
level of supply security at low costs, also for the future, which for us means
“SmartBiomassHeat”.

What different heat supply systems are you investigating in your work?

Volker Lenz: The devices and concepts for heat supply that we are researching
can be roughly divided into three categories. At the first level are simple individ-
ual room firing systems, i.e. the classic wood-burning stove, which is usually only
operated temporarily, and room heating devices with heat exchangers for heat
extraction for room heating or domestic hot water heating. The second category
are central heating boilers which are not located in the living space but in a sep-
arate boiler room and which are to be increasingly replaced in the future by small
and micro-gasification combined heat and power plants. In addition, solutions

Interview with Dr. Volker Lenz

Fig. 2 The stoves of the future should be demand-oriented, flexible and networked,
i.e. “smart”

for industrial high-temperature heating applications are becoming a third field of
application. Each of these systems has its justification, but also very different
requirements and specifications.

Against this background, aren’t simple wood-burning stoves rather regressive?

Volker Lenz: Single-room firing systems are still very widespread in Germany, with
around 10 million appliances, and are therefore still highly relevant for us and
for the research focus area “Catalytic Emission Control”. From an environmental
point of view, however, the primary task and challenge is that the appliances must
be operated with low emissions and overheating in the rooms, where they are
installed, must be avoided.

15
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Modern heating systems in the concert of renewables

What distinguishes “smart” small combustion systems from conventional
wood-burning stoves?

Volker Lenz: In addition to minimum emissions, two aspects are particularly im-
portant to us: in the future, the appliances must also be able to handle increasingly
poorer fuels (e. g. in terms of lumpiness and bark content) and must be integrated
as optimally as possible into the overall system of heat supply. So the important
question is how a furnace can be controlled flexibly and in line with demand, e.g.
by connecting a heat compound controller and, where this is not possible, by the
option of giving the user feedback on optimum heating times via an app. This re-
quires a multitude of technical developments, which we are researching. (Editor’s
note: practical examples of this can be found from page 49 onwards).

Conditioning Flexible and
of biowaste and emission-free
by-products to furnaces and
high-end solid micro-CHP-

biofuel pellets SmartBiomassHeat systems

flexible resource-saving,
power-net-stabilizing,
emission-free heat

Innovative
controllers for

renewable
power grid

renewable
heat supply

system
integration

Fig. 3 The SmartBiomassHeat concept of the DBFZ

Interview with Dr. Volker Lenz

What does flexibility mean in terms of the heat supply of the future?

Volker Lenz: With the successful implementation of the energy transition, we ex-
pect that very soon the largest part of the energy supply will come from the almost
unlimited renewable resources wind and solar. However, this means high fluctu-
ations in the energy supply, both in the electricity and the heating sector. Due to
a further increasing number of electrically driven heat pumps, the heat supply
will be strongly coupled with the electricity sector. For us, this means that heat
technologies based on biomass must be operated flexibly and in line with demand
in order to be able to close supply gaps in the electricity and heating sectors. This
requires, for example, a technological leap in biomass boilers towards highly flex-
ible and grid-compatible combined heat and power plants, even in the small and
smallest output range for biogenic solid fuels.

What is the significance of system integration in the heating sector?

Volker Lenz: In the past, we in Germany have designed biomass heating systems
purely according to economic aspects and thus with the highest possible number
of hours of use. In contrast to that we will have to use the limited biomass, which
is in ever-increasing demand, much more intelligently and effectively for the overall
system in the future. Energy from wind and photovoltaics will become unbeatably
cheap, weather permitting. At other times, however, the question arises: how can
the energy supply be secured? In the short term, accumulators (batteries) offer
good options here. However, in winter we have the highest heat demand and elec-
trically operated air-to-water heat pumps have the worst working conditions and the
highest electricity demand. So, when it comes to storing the solar electricity of the
summer for the winter, accumulators are in our opinion rather not well suited. We
see solid biomass, as easily storable stored solar energy, as an ideal option here.

To what extent are modern heating systems dependent on an extended digital
infrastructure?

Volker Lenz: For successful system integration, we need extensive digitalisation of
all components in the energy system. All the different components, such as heat-

17
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Modern heating systems in the concert of renewables

ing systems, pumps, energy consumers, energy storage systems, etc., must be
recorded using data technology and must be able to communicate with each other
as easily as possible. In addition, we need intelligent compound controllers that
continuously optimise the operation of all components and adapt them to user
requirements. These must also take the overall system into account, so that each
individual system can contribute to the stable operation of the overall system. In
this context, however, there are also extremely critical challenges in terms of edu-
cating users and, above all, heating installers, who are deterred by the increasing
complexity. Only digitised expert systems can help here, which collect and process
experience and offer it to the decisive players in simple step-by-step advice.

Volker Lenz: This is a very important point. The growing world population is reduc-
ing the bioenergy potential from energy crops (depending on research and eating
habits). Bioenergy should and will then primarily come from residual and waste
materials as well as by-products. In concrete terms, this means for us: to an in-
creasing extent, we want to include solid biomasses such as straw, residual forest
wood or biochar from hydrothermal carbonisation in the heat supply. We have also
already tested the residues from Jordan’s olive oil production for energy use. All
of these biomasses are, so to speak, constantly available and do not need to be
cultivated separately, which is a great advantage. They do, however, in some cas-
es have very different energetic benefits and a different emission and operational
risk during combustion, and this must be researched accordingly.

Volker Lenz: In order to make the above-mentioned fuels usable in such a way
that they can be used without problems, without risk and in accordance with the
applicable certification standard, a large number of raw material and fuel analy-
ses must be carried out beforehand. In addition, we use processing methods
such as washing, crushing, pelletizing, torrefaction, and various combustion and
gasification tests. Against the background of decreasing heating requirements,

Interview with Dr. Volker Lenz

Fig. 4 Preparation technology for solid biomasses in the DBFZ’s fuel conditioning lab

for example, the dimensions of the wood pellets currently available on the market
with a diameter of six millimetres have to be adapted in order to be able to guaran-
tee low-emission operation of small-scale furnaces in the future as well.

Volker Lenz: A fair bioeconomy means that much more biomass flows into mate-
rial products, in particular into the chemical industry. In our field, it is particularly
carbon-rich residues from fixed-bed gasifiers that could be suitable for activated
carbon production, for use in cement production or for soil improvement. The lat-
ter point in particular could also provide a certain potential for negative emissions.

Volker Lenz: Heat supply systems from several different renewable sources con-
nected via intelligent controllers and energy storage systems are more complex
and elaborate and thus tend to be more expensive than previous renewable solu-
tions and are still significantly more expensive than gas condensing boilers, for
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Modern heating systems in the concert of renewables

example. With the exception of a few very convinced wealthy customers, there
will therefore only be widespread use if the state intervenes to regulate. In this
respect, initial approaches are also emerging for heating solutions with CO, pric-
ing and legal requirements, e.g. for a ban on new oil boilers without additional
renewable energies. However, these are still far from sufficient to make Germany
climate-neutral by 2050. Social movements such as “Fridays for Future” are very
important for a general understanding of these issues in order to provide incen-
tives for politicians. In this sense, they have already achieved a surprising amount
for many.

Volker Lenz: What we are doing in this area primarily is to establish and main-
tain scientific cooperation. From our point of view, it is essential to ensure good
integration into local conditions. This means that intelligent, integrative concepts
must be developed in close cooperation with local actors. Only a few core compo-
nents should be imported from, for example, Germany. The vast majority must be
producible and maintainable in the country itself. For this reason, in addition to
simplifying the concepts and finding cost-effective solutions, the question of sus-
tainable involvement of local actors is also always important, so that plants can be
operated successfully in the long term. At the moment we are trying to establish
a self-sufficient water supply for agricultural enterprises in cooperation with the
German-Jordanian University (GJU), including the use of agricultural residues.

In profile:

Interview with Dr. Volker Lenz

Dr.-Ing. Volker Lenz studied aerospace engineering at the
University of the German Federal Armed Forces in Munich and
graduated as Dipl.-Ing. (1994). He was an Air Force officer
until 1998. He then completed postgraduate studies in energy
economics at the FH Darmstadt, which he successfully com-
pleted in 2000 as a Diplom-Energiewirt (FH). After five years
as project manager for wind and bioenergy at hessenENERGIE
GmbH in Wiesbaden, Volker Lenz was responsible for the fields
of “Combustion particles of small-scale biomass combustion
plants” and “Concepts for the use of biogenic solid fuels” as
project manager for bioenergy systems at the Institute for
Energy and Environment (IE) Leipzig until 2008. Since the
foundation of the DBFZ in 2008, Volker Lenz has been head of
the research department “Thermo-Chemical Conversion” and
head of the research focus area “Intelligent Biomass Heating
Technologies” (SmartBiomassHeat). In 2011, he successfully
completed his doctorate (Dr.-Ing.) on the topic of “Reduction of
Fine Dust in the Operation of Log Wood Stoves under Conside-
ration of Toxicological Relevance”.

Further information:
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Highlights of the research focus areas

5

HIGHLIGHTS OF

THE RESEARCH FOCUS
AREAS

Important research topics of energetic biomass use and integrated material use
are dealt at the DBFZ in five main research focus areas. They ensure that essen-
tial questions and aspects of bioenergy can be addressed in the depth necessary
for excellent research. The focus areas are oriented towards future developments
and the research policy challenges and framework conditions of the Federal Gov-
ernment, such as the National Research Strategy BioEconomy 2030, the National
Policy Strategy on Bioeconomy, the Federal Government’s Mobility and Fuel Strat-
egy or the Biorefineries Roadmap. Other important cornerstones for the scientific
orientation of the research focus areas are the funding policy framework condi-
tions, the unique selling points in the research landscape and the DBFZ’'s good
infrastructural facilities.

Anaerobic Slopaced SmartBiomass- cat'alytic
Proo . products and Heat emission
e fuels control

Emission control

© DBFZ, 2017

Process monitoring,

simulation,
flexibilisation,
efficiency analysis
emission reduction
on biogas plants

Hydothermal Pro- Innovative

cesses. Separation
technologies and
process design,
Gasification and
synthesis gas pro-
cesses, Motor fuels
and Engines

solid biofuels,
smart heat/power
technologies,
system integration,
technology
transfer

Systemic contribution of biomass
(across systems)

on biogas CHP
plants,
engines,
single room
furnaces,
biomass boilers

Biomass potentials, sustainability, market analyses, development of scenarios

Fig. 5 The five research focus areas of the DBFZ
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Highlights of the research focus areas

“SYMOBIO shows possibilities for evaluating the
effects of the bioeconomy. In the project, we are
investigating concrete tools such as sustainability
certification in order to accompany the development
of the bioeconomy in the coming years and make it as
sustainable as possible.”

Stefan Majer, Project Manager

SYMOBIO - SYSTEMIC MONITORING AND MODELLING OF
THE BIOECONOMY

The SYMOBIO project is one of three sub-projects for the development of a com-
prehensive monitoring of the German bioeconomy. While subprojects | & Il de-
scribe the material flows and quantity structures of the German bioeconomy as
well as the economic indicators of the bioeconomy, SYMOBIO (Systemic Moni-
toring and Modelling of the Bioeconomy) works on modelling and describing the
effects and impacts of the German bioeconomy. To this end, key criteria and indi-
cators for the evaluation were first derived and an integrated modelling approach

Systemic Contribution of Biomass

was developed, with which life cycle assessments can be prepared and the socio-
economic performance of the bioeconomy analysed. In addition, tools to accom-
pany sustainable development, such as the improved use of certification and life
cycle analysis (LCA), are being researched. The project is divided into the following
six work packages:

I.  Development of a framework for systemic monitoring: Expectations of the bio-
economy by politics, business, non-governmental organisations and science
are systematised. Important criteria and indicators for assessing the develop-
ment of the bioeconomy will be identified.

Il.  Development of a modelling and evaluation system: A system for multi-scale
analysis of the bioeconomy and for its evaluation from a sustainability per-
spective is being developed. Material flow models, input-output databases,
econometric models and models for land and water use will be linked. Foot-
prints of agricultural land use, forest, water and greenhouse gas emissions as
well as the socioeconomic balance of the bioeconomy will be determined.

Ill. Analysis of the key drivers for the transformation of the bioeconomy: the fac-
tors determining trends will be analysed: agricultural production systems, nu-
tritional patterns, food waste, energetic and material use of biomass, closed-
loop and cascade use, and new technologies.

IV. Modelling of trends and their environmental and socioeconomic effects: Past
trends and the status quo will be analysed. Counterfactual modelling will
be explored to estimate the effects of the bioeconomy. Future development
trends and their effects are modelled.

V. Indicators and data from certification and life cycle assessment: the possible
uses and expansion options for the data and indicators collected in certifica-
tion procedures and product life cycle assessment for monitoring purposes
will be examined.

VI. Development of a monitoring system: A prototypical monitoring report on the
bioeconomy in Germany will be prepared and an interactive website for the
exploration of data and characteristics of the bioeconomy will be developed.
Remote sensing methods will be tested in Germany and abroad to map land
use changes and impacts on biodiversity and make them usable for monitor-
ing and certification.

25
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Highlights of the research focus areas

METHODS

In SYMOBIO, the DBFZ is responsible for identifying interfaces between the sus-
tainability certification of biobased products and the monitoring of the effects of
the bioeconomy. An approach was developed to combine methods from the global
assessment of the effects of the bioeconomy, via the modelling of global foot-
prints (e.g. for water consumption, land use, GHG emissions, etc.) with the actual
sustainability certification of real farms. In this way, conclusions can be derived for
improving certification (e. g. adjusting audit intensities due to risks).

To this end, the first step was a comprehensive review of the status quo of sus-
tainability certification of the bioeconomy. A total of about 50 certification systems
were examined in more detail regarding the sustainability criteria and indicators
as well as the underlying methods. The results of this stocktaking were compared
with the target figures of the bioeconomy monitoring. These target figures were
defined within the framework of SYMOBIO by the project partners of the University
of Kassel and the Helmholtz Centre for Environmental Research - UFZ, taking into
account the priorities of various stakeholders.

The result shows a strong agreement between the selected target values and
the criteria and indicators already contained in existing certification systems. This

N Policy Risk Assessment { Spatial
Modelling/ - . —»  differentiation of
Monitoring Tools - ) risks
1
= ™
([ Risk Andit Risk \
| level imtensity mitigation
actions
1 Normal  None Audits and
2 Increased Survey certification
| 3 High No go |
NC e

Fig. 6 Combination of global risk modelling with the sustainability certification of actual
operations

© DBFZ, 2019

Systemic Contribution of Biomass

means that sustainability certification seems to be a suitable instrument to ac-
company the development of a sustainable bioeconomy. In addition, data sets
from certification processes could also support the modelling of the bioeconomy
and its monitoring.

On the other hand, it was investigated how sustainable production practices could
be implemented in farms through certification. One of the key questions is how
to deal with the import of products from regions where unsustainable production
conditions are found on a large scale. Examples could be deforestation to create
agricultural land or intensive agricultural production in regions with water stress.
SYMOBIO pursues the idea of identifying such regions by modelling global risks
and then showing possibilities of how farms in the respective regions can enter
into sustainable production conditions. This was investigated by the DBFZ using
the example of the water footprint of palm oil production. In order to investigate
the possibility of a greater overlap between global risk modelling and certification
processes, a comprehensive catalogue of measures was drawn up to reduce the
effects of biomass production in relation to various footprints (e. g. water footprint,
GHG footprint, etc.). By means of a questionnaire, operators of palm oil planta-
tions and mills were then asked about the feasibility of these practices and their
effect on their production processes. The result was a set of recommendations for
the implementation of sustainable practices, which can be used in future certifi-
cation approaches.

PERSPECTIVES

The SYMOBIO project will be completed in spring 2020. The results, especially the
developed catalogues of measures for the improvement of production practices,
can be used and are to be further implemented in practice within the framework
of follow-up projects. To this end, it is necessary to implement the measures devel-
oped together with risk assessment instruments in the system bases for certifica-
tion systems. If possible, this should be demonstrated in a pilot project.

Further information:
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Project summary
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THE RESEARCH FOCUS AREA “SYSTEM CONTRIBUTION OF BIOMASS”

The research focus area is intended to contribute to the development of sustain-
able bioenergy strategies at national and international level. For this purpose,
regionally and globally available biomass potentials are determined and the var-
ious options of different biomass utilisation concepts are considered and evalu-
ated. The overriding aim is to answer methodological and systems engineering
questions on the efficiency and sustainability of biomass use from an economic,
environmental and technical point of view, taking into account both the land re-
sources used and the processing and conversion technologies specific to the en-
ergy source. The combination of these topics provides the basis for the derivation
of strategies and recommendations for action for decision makers in politics and
industry.

Systemic Contribution of Biomass

Important reference projects and publications
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stakeholders for realising the full potential
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Conventional Cropping Systems. In: Schréter,
M.; Bonn, A.; Klotz, S.; Seppelt, R.; Baessler,
Cornelia (Ed.) Atlas of ecosystem services:
Drivers, risks, and societal responses. Cham
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Anaerobic Processes

5.2
ANAEROBIC PROCESSES

“EvEmBIi makes an important contribution to the esti-
mation and recording of emissions in the biogas sector
in Germany, Austria, Switzerland, Sweden and Den-
mark. The different types of biogas plants, e. g. agricul-
tural plants or waste plants, are assessed in the indivi-
dual countries with regard to their methane emissions.
In a second step, concrete solutions for the reduction
of methane emissions from biogas plants will be de-
veloped and implemented.”

Dr. rer. nat. Tina Clauf, Project Manager

EVEMBI - EVALUATION AND REDUCTION OF METHANE EMISSIONS
FROM DIFFERENT EUROPEAN BIOGAS PLANT CONCEPTS

The use of biogas as an energy source makes an important contribution to re-
placing fossil fuels and thus saving greenhouse gas emissions. However, these
positive effects are also largely dependent on how much methane a biogas plant
emits. In order to contribute to climate protection, methane emissions during op-
eration of a biogas plant must be kept as low as possible, as methane is a very
effective greenhouse gas (greenhouse gas potential over 100 years compared to
CO, is 28 according to IPCC [1]).

In the United Nations Framework Convention on Climate Change, regular emis-
sions reporting by individual countries has been agreed upon. Up to now, standard
values for biogas plants have been assumed here. A more precise quantification
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Fig. 7 Emission measurements at a biogas plant using the remote measurement
method (l.) and on-site method (r.)

of emissions from this sector could therefore also be of great interest here in order
to assess the emissions of the total stock.

In addition, it is important to estimate the total methane emissions from the bi-
ogas sector and the individual technologies in order to get an overview of the
contribution biogas can make to climate protection and where it can be used to
implement climate-friendly energy concepts. A recording of the total emissions
can also help to develop and establish measures to reduce emissions.

On the one hand, it is therefore important to identify low-emission plant concepts
in order to establish them as technical standards in the future. On the other hand,
emissions at existing plants should be minimised as far as possible, which can be
achieved by appropriate emission reduction measures. There are both technical
(e.g. covering open storage facilities) and organisational measures, i.e. chang-
es in operating procedures, such as regular leak detection, which can lead to
success. Secondary measures, such as appropriate knowledge transfer, can also
achieve a sustainable reduction of methane emissions in the biogas plant sector.
The EVEmBI research project therefore aims to record the emissions of various
plant components and use this data to develop a model that can be used to es-
timate the emissions of the various plant concepts or the entire plant stock. For
this purpose, both survey and measurement data will be collected in the project
and incorporated into the model. EVEmBI should also contribute to reduce actual

Anaerobic Processes

methane emissions from biogas plants and to develop concrete measures that
lead to a reduction of methane emissions in the biogas sector. This includes the
implementation of mitigation measures at selected biogas plants, an assessment
of the costs and benefits of different mitigation measures, the publication of na-
tional and European position papers, the organisation of training courses and
workshops on this topic and the development of voluntary operator initiatives in
the partner countries.

METHODS/MEASURES

Within the framework of EVEmBI, methane emission measurements are carried
out at different types of plants in the individual partner countries. Methane emis-
sions at individual emission sources are determined using on-site measuring
methods, and total emissions are determined using remote measuring methods
at the individual plants. A detailed description of the measurement methods used
can be found in [2].

The methane emissions at these installations can thus be determined and evalu-
ated. It will also be examined whether it is possible to implement concrete reduc-
tion measures at the installations investigated. This could be, for example, the
covering of an open storage facility, the repair of major leaks or a change in gas
management. These measures will be implemented. Subsequently, in a second
measuring phase, it is examined whether emission reductions could be achieved
by these measures.

Cost-benefit considerations for the individual mitigation measures are to be de-
rived from the experiences of the measurement phases and from the experiences
of the project consortium. Furthermore, data from the measurement phases, from
previous research projects, from third parties (e.g. service providers) and from
operator surveys will be collected in order to feed them into an emission quantifi-
cation model. The individual steps in this model have already been developed and
are shown in Figure 9. The schematic diagram also shows the results obtained
from the emission quantification model. On the one hand, the model is intended
to quantify the emissions of the plant stock, and on the other hand, the various
plant concepts are to be evaluated with regard to their emissions. Furthermore,
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with the model, it is possible to evaluate
concrete measured installations and to
classify how their emissions compare
to other installations of the same type.
From this, it can be deduced whether fur-
ther emission reductions can be imple-
mented at this installation, if necessary.
A further goal is the transfer of knowl-
edge into practice on the subject of
emissions at biogas plants. This is to be
achieved by means of position papers,
which are published in the individual
countries on the one hand, but also for
Europe via the European Biogas Associ-
ation (EBA). These papers should make
clear how important it is to keep meth-
ane emissions from biogas plants low
and which reduction measures are pos-
sible here. The knowledge will also be

passed on in operator training courses, workshops and a webinar. The training
courses will be carried out in the individual partner countries and in the European
context via the EBA. A first European workshop on emissions from biogas plants
was held in Brussels on 29 January 2020.

Within the project, additional concepts for voluntary operator initiatives will be
developed and their implementation in the individual countries will be examined
with the help of the associations involved in the project. Here the partners can
benefit significantly from the experience of the Swedish and Danish project part-
ners, as voluntary operator initiatives have already been implemented in these

Recommendations for reliable
methane emission rate
quantification at biogas plants

Fig. 8 DBFZ Report No. 33 “Recommen-
dations for reliable methane emission
rate quantification at biogas plants”

countries and have been successfully applied for several years.
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Fig. 9 Schematic representation of the emission quantification model
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MILESTONES/CHALLENGES

In the project, measurements have already been carried out on different plant
concepts (in Germany on twelve agricultural plants of different sizes) and the
component and total methane emissions of the plants were determined. Several
reduction measures have already been implemented at the plants investigated.
A challenge is to identify and implement further emission reduction strategies at
the investigated plants and to prove the reduction in a second measuring phase.
A cost-benefit analysis of individual reduction measures is to be developed in the
project and represents a milestone in the project.

A major result of this research project is the emission quantification model, which
allows to estimate the emissions of different biogas plant concepts. The model
also allows the estimation of the total methane emissions of the biogas plant
stock. Furthermore, the model allows the measured emissions at real plants to be
classified and conclusions to be drawn about reduction strategies at these plants.
Additional milestones are the implementation of operator training and workshops,
the organisation of a webinar and the publication of national position papers to
disseminate knowledge on methane emissions and possible reduction measures.
A voluntary operator initiative will be tested and developed within the project in
Germany, Austria and Switzerland. A European recommendation by EBA on such
an operator initiative will also be published.

PERSPECTIVES

The project provides a model, which estimates the emissions of the biogas plant
stock. This provides a much better understanding of emissions in the biogas sec-
tor and can contribute to the long-term reduction of emissions. The data and the
model acquired in the project can be used and further developed after the project
term to calculate national emission factors for the biogas plant stock. The model
will be used to identify low-emission technologies. This knowledge can contribute
to sustainable emission reduction in the biogas sector.

On the one hand, the identification of suitable reduction measures at the investi-
gated plants leads to concrete emission reductions at these plants and thus also

Anaerobic Processes

in the existing stock. On the other hand, the knowledge generated in the project
can contribute to a lower-emission operation of the entire stock. For example, the
transfer of the knowledge gained in the project in the form of operator training and
position papers can have a sustainable effect on the reduction of methane emis-
sions by informing operators on how to keep emissions as low as possible during
operation of the biogas plant through appropriate operational management. The
developed concepts for the implementation of a voluntary operator initiative to
reduce methane emissions in the biogas sector can be established after the pro-
ject and thus lead to a sustainable reduction of methane emissions in the biogas
sector.

Sources:
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THE RESEARCH FOCUS AREA “ANAEROBIC PROCESSES”

Processes for the conversion of biomass by microorganisms under anaerobic
conditions are the basis of a large number of biotechnological processes for the
provision of energy sources and materials. In the “Anaerobic Processes” research
focus area, efficient and flexible processes for biogas production are developed
to meet the requirements of the future energy system. Coupling these processes
with processes for material utilisation leads to a higher added value. The research
focus area develops tools for process monitoring and control, concepts for flexible,
low-emission plants and operating regimes, methods for evaluating and optimis-
ing efficiency and processes for maximising material conversion, especially for
difficult substrates.

Anaerobic Processes

Important reference projects and publications
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5.3
BIOBASED PRODUCTS AND FUELS

“The primary objective of the DEMO-SPK project was
to investigate and verify the behaviour of mixtures of
several renewable kerosene with fossil JET A-1 under
realistic conditions in the supply infrastructure of a
major airport. Among other things, it could be shown
that the use of Multiblend JET A-1 not only reduces
greenhouse gas emissions but also local emissions
measurably and significantly.”

Dr.-Ing. Franziska Miiller-Langer, Project Coordinator

DEMO-SPK - RESEARCH AND DEMONSTRATION PROJECT:
USE OF RENEWABLE KEROSENE AT LEIPZIG/HALLE AIRPORT

In the Mobility and Fuel Strategy (MKS), the need to reduce and avoid emissions
is laid down for German aviation. In addition to technical and operational meas-
ures to reduce emissions, the focus is on the substitution of conventional fossil
aircraft fuel with renewable aircraft fuels (so-called synthetic kerosene, SPK).
For this purpose, new manufacturing processes specified in an international
ASTM standard are used instead of conventional oil treatment and processing.
Since, depending on the process, the composition of SPK can differ from that
of conventional fossil kerosene, the marketing of SPK is subject to conditions.
For example, SPKs may not be placed on the market in their pure form at pres-
ent, but must first be blended with JET A-1 petroleum-based kerosene (so-called
“blending”).

Biobased Products and Fuels

Fig. 10 The DEMO-SPK project is testing renewable kerosene at a major airport

Today, various SPK production processes have already been approved in accord-
ance with ASTM (e.g. HEFA-SPK, ATJ-SPK, FT-SPK, SIP); others (e.g. HFP-HEFA)
are in the approval process. In the medium term, it is expected that airports in
Germany will be supplied with kerosene, which also contains SPK of various types
in variable proportions. As individual kerosene batches of different origins are
usually transported and stored together within an airport’s supply infrastructure,
there is no physical separation of the batches delivered, which inevitably leads
to mixing. Since only JET A-1 that conforms to specifications may be used, this is
formally permissible. However, the mixing behaviour and compatibility of JET A-1
blends containing different SPK in variable proportions (“multi-blending”) has not
yet been investigated in Germany or internationally. A multiblend JET A-1 is a mix-
ture (“blend”) of conventional fossil JET A-1 according to ASTM D1655 and at least
two other (“multi”) renewable kerosene according to ASTM D7566.

The primary objective was to investigate and verify the behaviour of mixtures of
several renewable kerosene under realistic conditions at a major airport. To this
end, the aim was to successfully demonstrate for the first time internationally the
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use of Multiblend JET A-1 in the general fuel supply infrastructure, i.e. from pro-
curement to in-flight refuelling. In addition to analyses of the kerosene properties,
emission measurements, life-cycle analyses, practicable sustainability documen-
tation and studies on the verification and crediting of renewable fuels in the Euro-
pean emissions trading system were also carried out. In addition, legal issues had
to be clarified and organisational framework conditions created.

METHODS/MEASURES
DEMO-SPK comprised three main pillars:

Preliminary investigations on different compositions of Multiblend JET A-1 and
on storage behaviour over a longer period of time with corresponding accompa-
nying analysis. In addition, the preparation of PTL:SPK was carried out.
Demonstration of the production of Multiblend JET A-1, its provision via the exist-
ing supply infrastructure of an airport as well as further handling with regard to
refuelling in aircraft, similar to fossil JET A-1. In addition, comparative emission
measurements were carried out on an aircraft turbine in ground run with Multi-
blend JET A-1 and JET A-1.

Furthermore, life cycle analyses, practicable sustainability documentations as
well as studies on the verification and crediting of renewable fuels in the Europe-
an emissions trading system were carried out. In addition, legal issues had to be
clarified and organisational framework conditions created.

MILESTONES/CHALLENGES

Thanks to the commitment of the project partners, the procurement of renewable
kerosene, its blending with fossil JET A-1 to form Multiblend JET A-1, as well as its
provision and use in the fuel infrastructure of a major airport could be successful-
ly demonstrated. Almost 600 tons of Multiblend JET A-1 were provided and flown.
The demonstration also included comparative measurements of pollutant emis-
sions in an engine test stand with an A300-600 (cargo version). Two successive

© IFOK GmbH
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m

Fig. 11 The DEMO-SPK team at the aireg conference (October 17-18, 2019)

ground runs were carried out according to a defined measurement protocol,
whereby first a reference measurement with a fossil JET A-1 and then a meas-
urement with the Multiblend JET A-1 was performed. The expected soot reduction
could be proven by using the Multiblend JET A-1; this was approx. 30 to 60 % for
different operating points in relation to the particle mass.

Since the majority of GHG emissions are caused by the combustion of fossil kero-
sene, the fossil part in the multi-blend JET A-1 can be identified as the main driver
of total GHG emissions. Multiblend JET A-1 thus has the lowest GHG emissions
with the highest share of renewable kerosene and the highest GHG savings of
35 % compared to fossil JET A-1.

The dedicated cost considerations for renewable kerosene confirm that, in the
future, even large-scale production of renewable kerosene alone will not be suf-
ficient to bring costs closer to conventional kerosene costs. The same applies to
the life cycle costs of the Multiblend JET A-1, which were examined in the different
supply chains.

Various sustainability frameworks and certification systems have been estab-
lished for biofuels in recent years. These systems differ, in some cases signifi-
cantly, in terms of the criteria they contain and their target markets. Within the
DEMO-SPK framework, the sustainability documentation could be traced as the
basis for a comprehensive sustainability certification for all investigated alterna-
tive aircraft fuels. Sustainability certification from existing systems and structures
can thus also be presented for renewable kerosene and does not represent a
fundamental obstacle to its market implementation. The work in DEMO-SPK also
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shows that the sustainability requirements and standards differ significantly on a
global scale.

PTL is regarded as an important renewable kerosene for the aviation of the fu-
ture and has already been approved in principle in ASTM via the Fischer-Tropsch
synthesis route. The proof that intermediates from the Fischer-Tropsch synthesis
of CO, and electrolytically produced hydrogen from renewable electricity can be
processed to FT-SPK on a pilot plant scale could be provided for the first time in
DEMO-SPK.

Biobased Products and Fuels

PERSPECTIVES

From the experiences of the model project not only numerous hints for the opera-
tive project management can be derived, but also concrete need for clarification,
which is important for a successful broader market implementation. These include
(i) the extension of ASTM D7566 by the option of simultaneous, i. e. simultaneous
production of Multiblend JET A-1, (ii) the simplified REACH registration for renewa-
ble kerosene and (iii) the addition in the Energy Tax Act on the so-called similarity
principle according to section 2, paragraph 4 EnergieStG (German Energy Tax Act).
In addition, specific recommendations for the international institutions (ASTM, JIG,
ETS, etc.) were derived and transmitted to them for consideration in the further
development of the respective specifications and guidelines. Thus, DEMO-SPK
has an effect beyond the actual project and provides recommendations to fa-
cilitate the operational handling of renewable kerosene as part of multiblended
kerosene on an international level and thus to enable market implementation.
Notwithstanding the successful investigations in the DEMO-SPK model project,
the fact remains that, in addition to the above-mentioned recommendations for
a broad market implementation of renewable kerosene, a massive expansion of
production capacities as well as the expansion of infrastructural conditions (e.g.
for the production of Multiblend JET A-1) is required.

Sources:

Bullerdiek, N.; Buse, J.; Dégnitz, N.; Feige, A.; Scheuermann, S.; Schripp, T.; Stein, H.; Zscho-

Halling, A.-M.; Hauschild, S.; Hawighorst, P.;
Kaltschmitt, M.; Kuchling, T.; Kureti, S.; Majer,
S.; Marquardt, C.; Mdller-Langer, F.; Neuling,
U.; Oehmichen, K.; Pechstein, J.; Posselt, D.;

cke, A. (2019). Einsatz von Multiblend-JET-A-1
in der Praxis: Zusammenfassung der Ergeb-
nisse aus dem Modellvorhaben der Mobilitéts-
und Kraftstoffstrategie. Leipzig. DBFZ. 117 S.
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Further information:
www.dbfz.de/en/demo-spk (german language)

The research and demonstration project on the use of renewable kerosene at
Leipzig/Halle Airport (DEMO-SPK for short) was initiated as a model project of the
Mobility and Fuel Strategy (MKS) and financed by the Federal Ministry of Transport
and Digital Infrastructure (BMVI).

Supported by:

* Federal Ministry
of Transport and
Digital Infrastructure

on the basic of a decision
by the German Bundestag

www.mks-dialog.de

Project summary

Duration: 04.11.2016-30.06.2020

Project partner: More than 20 international partners, e.g. Adeptus Green
Management GmbH; aireg e.V.; ASG Analytik-Service GmbH;
BP Europa SE; DHL/European Air Transport Leipzig GmbH;
Dettmer Rail GmbH; Deutsches Zentrum fur Luft und Raum-
fahrt (DLR) e.V.; GEVO Inc.; IFOK GmbH; knoell Germany
GmbH; Meo Carbon Solutions GmbH; Neste Corporation;
Petro Lab GmbH; Sunfire GmbH; Tanquid GmbH & Co. KG;
TOTAL S.A.; Technical University Bergakademie Freiberg;
Technical University Hamburg; Varo Energy; VTG AG; Wehr-
wissenschaftliches Institut fiir Werk- und Betriebsstoffe
(WIWeB); World Energy LLC.

Scientific contact: Dr.-Ing. Franziska Muller-Langer, Stefan Majer

Funding body: Federal Ministry of Transport and Digital Infrastructure (BMVI)

Biobased Products and Fuels

RESEARCH FOCUS AREA “BIOBASED PRODUCTS AND FUELS”

The research focus area is an important part of the overall process chains from
the raw material biomass to biofuels and chemical bioenergy carriers as products
of biorefineries. In addition to process and concept development, it also includes
implementation on laboratory and pilot plant scale as well as technology evalu-
ation. The overarching goal is to contribute to flexible, highly efficient and sus-
tainable biorefinery concepts with innovative technological approaches, thereby
also taking into account the requirements in the context of the bioeconomy. To
this end, chemical refining processes are being further developed with a focus
on hydrothermal processes (HTP). The development of fractionation processes
for solid-liquid and liquid-liquid separation plays an important role as a link be-
tween the individual research priorities (especially in connection with anaerobic
processes and HTP intermediates). A further component is the development of
synthesis gas processes for the production of high-quality products, with the focus
on biomethane in the form of Bio-Synthetic Natural Gas (Bio-SNG). In the short
term, an exemplary HTP-based biorefinery concept will be developed. To this end,
the work in the research focus area concentrates on (i) the analysis of relevant
individual processes and necessary system components, (ii) preliminary tests for
selected individual processes (e.g. HTP, gasification, methanisation to SNG) and
(iii) the preparation of an accompanying technology assessment (focus: material
and energy balance, costs and economic efficiency, environmental effects).

Important reference projects and publications

Project: abonoCARE - Wachstumskern - abo- sische Aufbaubank, 01.10.2016-31.03.2020

noCARE - VP2: Schadstoffreduzierung und
Phosphoranreicherung in Dlngervorproduk-
ten; TP 2.5: HTC-Phosphorabscheidung/Trock-
nung HTC-Kohle, Federal Ministry of Education
and Research/Project Management Jilich,
01.04.2019-31.03.2022 (FKZ: 031B0139A)

Project: BioFit - Bioenergy retrofits for Europe’s

industry,  EU/Horizon2020,  01.01.2019-
31.12.2021 (GA 817999)

Project: Fermenthen - A'I‘kenproduktion aus Bio-

gas zur Nutzung von Uberschussstrom, Sach-

(FKZ: 100244827)

Project: HTC-lig - Entwicklung eines hocheffizi-

enten Kaskadenprozesses zur Aufbereitung
von Prozesswéassern aus hydrothermalen Pro-
zessen, insbesondere der hydrothermalen Car-
bonisierung mit Gewinnung von organischen
Sauren, anschlieender energetischer Nutzung
und  Prozesswassserreinigung, Séachsische
Aufbaubank, 01.04.2017-31.12.2020 (FKZ:
100283029)

Project: Pilot-SBG - Forschungs- und Demonstra-
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tionsvorhaben Bioressourcen und Wasserstoff
zu Methan als Kraftstoff - Konzeptionierung
und Realisierung einer Anlage im Pilotmafstab,
Federal Ministry of Transport and Digital Infra-
structure (Inhouse), 01.09.2018-31.12.2021

Publication: Naumann, K.; Schréder, J.; Mul-

ler-Langer, F.; Oehmichen, K.; Remmele, E,;
Thuneke, K.; Etzold, H.; Raksha, T.; Schmidt, P.
(2019). Monitoring Biokraftstoffsektor. 4. Aufl.
(DBFZ-Report, 11). Leipzig: DBFZ. ISBN: 978-3-
946629-36-8.

Publication: Nitzsche, R.; Grongroft, A.; Kraume, M.

(2019). “Separation of lignin from beech wood
hydrolysate using polymeric resins and zeolites:
Determination and application of adsorption iso-
therms”. Separation and Purification Technology
(ISSN: 1383-5866), Vol. 209. S. 491-502. DOI:

Publication: Kochermann, J.; Schreiber, J.;

Klemm, M. (2019). “Conversion of d-Xylose and
Hemicellulose in Water/Ethanol Mixtures”. ACS
Sustainable Chemistry & Engineering (ISSN:
2168-0485), Vol. 7, H. 14. S. 12323-12330.
DOI: 10.1021/acssuschemeng.9b01697.

Publication: Kroger, M.; Klemm, M.; Nelles,

M. (2019). “Extraction Behavior of Different
Conditioned S. Rubescens”. Energies (ISSN:
1996-1073), Vol. 12, H. 7. DOI: 10.3390/
en12071336.

Publication: Mlller-Langer, F.; Oehmichen, K.; Die-

trich, S.; Zech, K. M.; Reichmuth, M.; Weindorf,
W. (2019). “PTG-HEFA Hybrid Refinery as Ex-
ample of a SynBioPTx Concept: Results of a
Feasibility Analysis”. Applied Sciences (ISSN:
2076-3417), Vol. 9, H. 19. DOI: 10.3390/

10.1016/j.seppur.2018.07.077. app9194047.

Abbreviations:

ASTM = American Society for Testing of Materials
ATJ-SPK = Alcohol-to-JET

ETS = Emissions Trading System

FT-SPK = Fischer-Tropsch

HEFA-SPK = Hydroprocessed esters and fatty acids
HFP-HEFA = High-freeze-point

JIG = Joint Inspection Group

SIP = Synthesized iso-paraffins

SPK = Synthetic paraffinic kerosine

Head of the research focus area

Phone: +49 (0)341 2434-423
E-Mail: franziska.mueller-langer@dbfz.de

SmartBiomassHeat

“With the help of the developed system controller,
which is superordinate to the heating and CHP cont-
roller, the operator can decide between the operating
modes ‘self-consumption optimization’ (local) and
‘grid support’ (power generation preferably in high
load phases) and thus meet different requirements.”
Dr.-Ing. Steffi Theurich, Project Manager SNuKR

SNUKR - INCREASING THE BENEFITS OF SMALL,
BIOMASS-FIRED CHP THROUGH DEMAND-BASED CONTROL

The transformation of energy supply in the course of the energy transition towards
GHG neutrality is characterised by a number of megatrends: (i) a large number of
decentralized energy suppliers, (ii) a dominant role of solar and wind energy in
the electricity sector and (iii) the associated high volatility of generation, (iv) an
increasing electrification of the heat and mobility sector, and (v) a rapid digitalisa-
tion of more and more areas of life [1].

In the course of the transformation of the energy system to date, the number of
decentralised electricity generators from renewable energy sources has increased
continuously in recent years. Depending on the considered region, the distribution
of the number and type of plants and thus the feed-in voltage level used is het-
erogeneous, as is the energy consumption potential. At the same time, changes
in the landscape of conventional power plants and the increase in the number of
wind power plants that are relatively far away from the load (on- and offshore),
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Fig. 12 Course of power demand and power generation to wind and photovoltaic (RES-E)
power for an exemplary week and the resulting operating times of the investigated com-
ponents e. g. decentralised heat pumps and biomass-based CHP plants

coupled with delays in the expansion of the transmission and distribution grids,
mean that more grid-stabilising measures must be taken (e. g. redispatch, feed-in
management) [2]. Since solar energy shows generation maxima depending on
the season and time of day, and since power generation from wind energy can
also be subject to weather-dependent supply gaps, it is necessary to hedge the
electricity and heat requirements for the periods in question. Therefore, there is
much discussion in the public debate about cost and investment-intensive stor-
age methods to bridge these supply gaps. The potential of biomass firing systems
as a cross-sectoral flexibility option is often missed out, although these systems
could also contribute to cover peak loads.

Even with the growing importance of heat pumps and electromobility and the re-
sulting need for additional, secure electricity generation capacity, the timed use of
biomass combustion systems could, through targeted load management in peak
load periods with low electricity input from wind power and PV systems, contri-
bute significantly to secure electricity supply capacities, and reduce the otherwise
necessary use of fossil power plants or other electricity storage options [3, 4]. Fig-
ure 12 shows the exemplary course of the total electricity demand as well as elec-
tricity generation by wind and solar energy in Germany and the resulting, preferred
grid-supporting operating times for decentralised heat pumps and biomass-based
CHP plants.

Due to these changes in the energy system, several research projects in the re-
search focus area “SmartBiomassHeat” are concerned with the development of
solutions for decentralised provision of energy from renewable energy sources.
The overarching goal of all projects is to identify the most economical and cli-

SmartBiomassHeat

mate-protecting concepts and applications that make the greatest contribution to
the energy system. The following aspects play an important role:

the current and future potential of biomass burning stoves to avoid electricity
and gas demand peaks (Project: OptDienE) and

decentralised generation and load management for local compensation

of the volatilities of wind and solar power in power and heat generation
(Project: SNuKR)

METHODS/MEASURES

The various studies can be divided into three groups: (i) device level, (ii) plant level
and (iii) grid level. For the identification and avoidance of non-optimal operating
conditions, an exchange of information between and within the different levels,
which is as standardised as possible, is additionally required.

The device level comprises the individual biomass-fired heat and/or electricity
generators, such as individual room firing appliances, boiler plants, CHP plants.
Within the SNUKR project, the extent to which heat and electricity can be provided
with a micro-CHP unit using a precise operational forecast is being investigated,
among other things.

The plant level extends the device level by additional components, including heat
pumps, heat and electricity storage tanks and solar collectors, and their interac-
tion. The research activities at plant level primarily comprise optimised storage
management based on load and weather forecasting to determine the required
charge state of the storage and the energy quantities needed to be generated by
the various producers. These questions are also currently being addressed within
the SNUKR project.

The investigations on the grid level comprise the interactions of the plant level
with heat and electricity distribution grids as well as the possibilities of shaping
the influence of the plant level on the grid level. The OptDienE project is current-
ly investigating the contribution of biomass burning stoves (BBS) to avoid peak
loads in the electricity and/or gas network. For this purpose, selected reference
buildings and their heat supply are modeled using TRNSYS. The comparison of the
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Fig. 13 Overview of the plant structure investigated in the SNuKR project

electricity and/or gas supply profiles of the reference buildings equipped with and
without BBS under different operating concepts provides information on the po-
tential for grid support, on the basis of which strategies for increasing this poten-
tial are discussed. In this project, the term “grid support” is understood primarily
as decentralised flexibility management in the event of bottlenecks caused by re-
newable energies in the electricity grid (i. e. at peak load times) and, analogously,
also in the gas grid.

In the SNuKR project, the option of decentralised power generation also provides
the opportunity to consider the targeted generation of electricity in addition to
the avoidance of power procurement. In addition to peak load times, the share of
renewable energies in the respective electricity mix and the residual load are also
taken into account for the assessment of grid support. The control algorithm de-
veloped within the project determines the optimal storage management and op-
erating regime of the cogeneration unit for different operating modes (heat-con-
trolled, own consumption-optimised, grid-supporting), which is necessary for a
high target achievement. To evaluate the suitability of the developed approach for
different applications, the control approach is investigated for different buildings
(private, municipal and commercial) by simulation.

© DBFZ, 2020

SmartBiomassHeat

MILESTONES/CHALLENGES

An essential milestone in the processing of the different questions is the devel-
opment and practical evaluation of control algorithms with different operating
modes (own consumption, grid support, high load phases) for different applica-
tions (single-family house, multi-family house, commercial) and different supply
concepts.

As mentioned above, the SNUKR project focuses on the development and evalua-
tion of an algorithm that independently determines the optimal operating window
for the cogeneration unit depending on the selected operating mode and addition-
ally adapts the storage management to the respective requirements. Prerequisite
for this is the practical implementation of the control algorithm in a demonstra-
tion unit and the practical validation on a Hardware-in-the-Loop (HiL) simulator. All
real-time-capable models of the devices at system level (e.g. CHP, heat storage,
heat sinks, solar thermal) as well as the standard heating circuit control are simu-
lated on the HiL. The demo controller exchanges real generated analog and digital
data with the HiL. With the intended configuration, the control algorithm can be
tested extremely efficiently on very different system configurations.

Furthermore, it is expected in this project that concrete statements can be deter-
minded on the economic and environmental properties of the different operating
modes and on the suitability of the combination of plant configuration and control
algorithm for different applications as well as for the provision of system services.
The focus of the work in the OptDienE project is on the simulation of the plant level
in TRNSYS. The control approach implemented here determines the respective
operating window for the BBS depending on the assumed user behavior and the
specification of the heating system. For this purpose, users with different read-
iness for the grid-supporting operation of the BBS are defined, who are willing
depending on their motivation to operate their furnace in the morning and/or
evening within the time window determined by the controller. Furthermore, dif-
ferent locations (rural and urban areas) and scenarios for the fuel procurement
(self-promotion and purchasing) are defined. In addition, different burn-up char-
acteristics are examined in the simulations to identify the influence of different
furnace controls.

For the derivation of the possible system contribution of grid-supporting operat-
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ed BBSF, additional studies on the motivation and mobilisation of furnace users
are essential. From the results determined for individual reference buildings, an
extrapolation is then made to the stock of BBS installed in Germany by means
of a corresponding assessment of the frequency and distribution of the various
operating and user concepts.

PERSPECTIVES

Within the framework of the various projects, a modular controller platform is de-
veloped as a basis for prototyping and testing of the various controlling approach-
es. It should contain essential, generic basic functions and be adaptable to the
respective application and the associated operating regime with little effort. The
use cases investigated in the OptDienE and SNuKR projects are to be modelled
and validated with the HiL simulator in a practice-oriented manner. In addition to
the actual controller, the corresponding simulation models will be developed in
Matlab/Simulink. Based on this work, further functionalities and use cases can
be implemented, examined and evaluated in the future.

With the projects described and the development of the controller platform, the
DBFZ has a flexibly expandable basis for the development and evaluation of de-
centralised supply concepts with a focus on device, system and network level.
The operating mode of the different generators in interaction with other devices
orcomponents can be weighted and defined according to requirements in order to
enable an optimal solution for the respective application.

Sources:

[1.] Verband der Elektrotechnik Elektronik Informa- tion EE-Strom, Warme und Verkehr”, Kassel,
tionstechnik e.V., “Digitalisierung: Eine inter- 2015
disziplindre Betrachtung”, Frankfurt am Main,  [4.] Fraunhofer Institut flr System und Innova-
2018. tionsforschung (ISl), “Langfristszenarien fur

[2.] Bundesnetzagentur, “Quartalsbericht zu Netz- die Transformation des Energiesystems in
und SystemsicherheitsmaBnahmen: Erstes Deutschland - Modul O: Zentrale Ergebnisse

Quartal 2019”7, 2019.
[3.] Fraunhofer-Institut fur Windenergie und Ener-
giesystemtechnik (Fraunhofer IWES), “Interak-

und Schlussfolgerungen”, Karlsruhe, 2017

SmartBiomassHeat

Project summary

Title: SNuKR - Increasing the benefits of small, biomass-fired
CHP through demand-based control
Duration: 01.07.2017-30.06.2020

Project partner: European Institute for Energy Research - EIFER;

OkoFEN Heiztechnik GmbH

Scientific contact: Dr.-Ing. Steffi Theurich
Project number: 03KB121
Funding body: Federal Ministry for Economic Affairs and Energy,

Project Management Julich

Supported by:

@ Federal Ministry
far Economic Affairs
and Fmengy
Projekiirager Jolich

Forschungazentrum Kilich

on the basis of a decision
by the German Bundestag

Project summary

Title: OptDienE - Options for mains operation
of biomass burning stoves
Duration: 01.08.2018-31.03.2021
Project partner: ISFH Institut fur Solarenergieforschung GmbH
Scientific contact: Kerstin Wurdinger
Project number: 03KB138
Funding body: Federal Ministry for Economic Affairs and Energy,

Project Management Jilich

Supported by:

@ Federal Ministry
far Economic Affairs
and Emengy
Projektirtger 1olich

Forschungszentrum Kilich

on the basis of a decision
by the German Bundestag
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RESEARCH FOCUS AREA “SMARTBIOMASSHEAT”

The research focus lies on the small-scale, renewable heat supply in individual
objects and small object networks up to village communities or districts using
other renewable energy sources and networking intelligent heat technologies
based on biomass, which primarily originates from residual materials, by-prod-
ucts and waste. The overarching goal is to develop the supply of all renewable
heat sources in a technologically and economically optimal way by a flexible and
demand-adapted use of heat technologies based on biomass. For this purpose,
the entire chain from the refinement of the biomass fuels and new conversion
plants to the integration of the biomass heating systems, which will in future also
be designed as combined heat, power and refrigeration plants, into the heat and
power grid, is to be depicted, examined individually and in combination, simulated
and optimized. The necessary technical development of component as well as the
connecting control research and development enhance a flexible operation (also
of micro and small CHP) to an efficient, environmentally friendly, economic, safe,
demand-adapted, flexible and sustainable (smart) operation.

Further information:

Important reference projects and publications

Project: BioGrid - SmartBioGrid - Optionen zum
Einsatz fester Biomasse in dekarbonisierten
Warmenetzen, Federal Ministry for Economic
Affairs and Energy/Project Management Jilich,
01.09.2019-31.08.2022 (FKZ: 03KB159A)

Project: IraSIL - Untersuchung des Ascheverhal-
tens wahrend der thermo-chemischen Konver-
sion vorbehandelter, siliziumreicher Biomasse-
sortimente zur Strom- und Warmeerzeugung
und Nutzung der dabei anfallenden Aschen zur
Gewinnung anorganischer Geristverbindungen
mit vielfaltigen Anwendungsmoglichkeiten, Fe-
deral Ministry of Food and Agriculture/Federal
Office for Agriculture and Food, 01.01.2018-
30.06.2021 (FKZ: 2816DOKI03)

Project: OBEN - Olersatz Biomasse Heizung, Fe-
deral Ministry for Economic Affairs and Energy/
Project Management Julich, 01.09.2019-
28.02.2022 (FKZ: 03KB156)

Project: ONlreduce - Emissionsminderung
durch angepasste Kesselsteuerung auf der
Basis von Daten aus der kontinuierlichen in-
line-NIR-Brennstoffanalyse, Federal Ministry
of Food and Agriculture/Agency for Renewable
Resources e.V., 01.07.2019-31.12.2021 (FKZ:
22033218)

Project: Vabiflex - ERA-Net-Verbundvorhaben:
Wertoptimierte Nutzung von Biomasse in
einer flexiblen Energieinfrastruktur; Teilvor-
haben 1: Theoretische und experimentelle

Untersuchungen, Federal Ministry of Food
and Agriculture/Agency for Renewable Re-
sources e.V., 01.09.2018-31.03.2021 (FKZ:
22408317)

Project: WKK - Demonstrator - Erforschung und
Errichtung eines Technologie-Demonstrators
zur stromnetzstabilisierenden Heizung auf
Basis biogener Festbrennstoffe (Mikro-War-
me-Kraft-Kopplung), 01.08.2016-31.07.2020

Publication: Dernbecher, A.; Dieguez-Alonso, A,;
Ortwein, A.; Tabet, F. (2019). “Review on model-
ling approaches based on computational fluid
dynamics for biomass combustion systems:
Focus on fixed bed and moving grate systems”.
Biomass Conversion and Biorefinery (ISSN:
2190-6815), Vol. 9, Nr. 1. S. 129-182. DOI:
10.1007/s13399-019-00370-z.

Publication: Schulze, A.-L.; Blchner, D.; Klix, V.;
Lenz, V.; Kaltschmitt, M. (2019). “Biological
effects of particulate matter emissions from

SmartBiomassHeat

residential pellet boilers in bacterial assays:
Influence of an electrostatic precipitation”. Bio-
mass Conversion and Biorefinery (ISSN: 2190-
6815), Vol. 9, H. 1. S. 227-239. DOI: 10.1007/
$13399-018-0358-y.

Publication: Szarka, N.; Lenz, V,; Thran, D. (2019).
“The crucial role of biomass-based heat in a
climate-friendly Germany-A scenario analy-
sis”. Energy (ISSN: 0360-5442), Vol. 186. DOI:
10.1016/j.energy.2019.115859.

Publication: Zeng, T.; Kuptz, D.; Schreiber, K.;
Schon, C.; Schulmeyer, F.; Zelinski, V.; Pollex, A.;
Borchert, H.; Loewen, A.; Hartmann, H.; Lenz, V.;
Nelles, M. (2019). “Impact of adhering soil and
other extraneous impurities on the combustion
and emission behavior of forest residue wood
chips in an automatically stoked small-scale
boiler”. Biomass Conversion and Biorefinery
(ISSN: 2190-6815), Vol. 9, H. 1. S. 99-116.
DOI: 10.1007/s13399-018-00368-z.

Head of the research focus area

Phone: +49 (0)341 2434-450
E-Mail: volker.lenz@dbfz.de
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9.5
CATALYTIC EMISSION CONTROL

“In the project ‘KaRo’ a plant consisting of a gasifier
and a catalytic tube bundle reactor is to be developed
for low-emission and regenerative heat generation
from biogenic residues. The development of a thermally
and chemically stable catalyst will enable fuel-flexible,
almost pollutant-free operation.”

Dr. rer. nat. Bettina Stolze, Project Manager

KARO - CATALYTIC TUBE BUNDLE REACTOR FOR THE TOTAL OXIDATION
OF FUEL GASES FROM THE THERMAL CONVERSION OF SOLID BIOFUELS
FOR LOW-EMISSION REGENERATIVE HEAT GENERATION

The establishment of biomass as a valuable resource for a sustainable and effi-
cient energy supply requires innovative process concepts. To reduce emissions
from bioenergy plants, intensive research has been conducted for many years
on catalysts for total oxidation. Extensive knowledge and numerous scientific
publications and patents are available on this subject. It can be stated that the
extraction and energetic use of the released reaction heat of catalytic oxidation
is a challenge which has not yet been sufficiently investigated and which must be
mastered in a tube bundle reactor.

The project “Catalytic Tube Bundle Reactor”, short “KaRo”, aims at the devel-
opment and investigation of a plant for the fuel-flexible energetic utilisation of
biogenic residues, consisting of a gasification unit and a catalytic tube bundle
reactor. The scientific investigations are carried out both theoretically, including

Catalytic Emission Control

Fig. 14 Apparatus for the characterisation of solids (powders and monoliths) using
methods of physical and chemical absorption.

simulations, and practically. The conversion of the solid biomass into fuel gases
at the lowest possible temperatures is intended to inhibit the release of mineral
constituents such as potassium from the biomass. Since such substances act
as aerosol precursor, the amount of dust emitted can be significantly reduced
compared to current combustion processes. Compared to typical gasifier product
gases, the resulting fuel gas contains a larger proportion of hydrocarbons, which
are to be completely converted catalytically to CO, and H,0 by total oxidation. In
this way an almost pollutant-free combustion can be realised.

A sub-topic of the project is the synthesis, characterisation and application of nov-
el high-temperature stable catalysts. In addition, materials are being researched
that can withstand the new requirements resulting from the recycling of biogenic
residues with high levels of corrosive compounds.

The high oxygen content of the biogenic residues is to be used to minimise the
glowing bed temperature in the gasifier while at the same time achieving a high
carbon yield. The use of waste gas as reaction gas by recirculation into the gasifier
leads to an increase of the inert gas content in the gasifier, whereby a positive in-
fluence on the temperature level and temperature distribution in the gasifier and
in the catalytic tube bundle reactor is expected. Strategies to predict the reaction
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Fig. 15 Sample of the catalyst support used in the project

kinetics in the gasifier of the plant are developed by simulations with Chemkin
and OpenFOAM.

The project also focuses on the optimisation of the heat transfer at the catalytic
tube bundle. The efficiency of the heat transfer at the tube bundle will be mod-
elled and tested in detail by calculating different design variants with ANSYS Flu-
ent. Thus, a novel reactor type will be developed which efficiently converts the
reaction enthalpy released in the tube bundle into heat. The practical implemen-
tation of the most efficient design variant promises the development of a practical
plant model.

METHODS/MEASURES

DBFZ acts as project coordinator and is responsible for the catalytic aspects of
the project. IWTT of the TU Freiberg has a high expertise in the field of gasifier
technology and will work on this part of the project as a focal point. Synergies will
then arise in the simulation work and the combination of the gasifier and catalyst
components. In particular, catalytic exhaust gas treatment directly in the heat ex-
changer zone has so far received little attention in the literature. By means of total
catalytic oxidation in the heat exchanger zone, the energy released in the form of
reaction heat can be made directly usable for the oxidation of the gas produced
in the gasifier.

Catalytic Emission Control

The catalysts to be developed must have a sufficiently high activity, selectivity and
stability despite increased proportions of corrosive components in the exhaust
gas by using biogenic residues. To achieve this, the catalyst must be designed
in such a way that the chemical reactions taking place release enough heat to
prevent the formation of deposits on the catalyst and the resulting deactivation.
Thus, different synthesis routes are tested and varied in order to obtain a suitable
specific surface area by varying the porosity and to stabilise a highly dispersed
active phase.

MILESTONES/CHALLENGES

In particular, the design challenges to the gasifier unit associated with the planned
use of various biogenic residues as gasification materials pose a high risk with
regard to their implementation in the model reactor. The high oxygen content of
biogenic residues is to be used, where the consideration of biogenic residues as
oxygen carrier is an innovative idea whose use is risky.

The construction of a demonstrator, based on a gasification and heat transfer
concept to be worked out, which takes into account the complex framework con-
ditions, is an essential milestone for the success of the project.

The intended use of different biogenic residues leads to a complex and varying
exhaust gas composition. Despite this variation, the catalyst to be developed must
have a sufficiently high activity and stability to reduce the harmful components.
The demonstration on laboratory scale represents a further milestone.

If the gasification gas is catalytically converted, a significant amount of heat can
be released locally due to the catalyst structure and flow control as a result of the
exothermic reaction processes, which can cause local overheating, so-called hot-
spots. Temperatures in excess of 1,100 °C can occur. In particularly active areas
of the catalyst bed, therefore, a lining stable at high temperatures would have to
be used. Since ceramic linings have a negative influence on the heat transfer and
thus on the efficiency of corresponding plants, it is necessary to further develop
the process in such a way that hotspots are avoided and maximum temperatures
of around 1,100 °C at the reactor wall are safely undercut.
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PERSPECTIVES

The research into high-temperature stable catalysts for the conversion of waste
and fuel gases from biomass gasification will enable technical developments for
emission-free regenerative biogenic residue utilisation in the future. Thus, residu-
al and by-products from the bioeconomy can be used in an environmentally friend-
ly and climate-neutral way. If the project results are positive, the results can also
be transferred to other catalytic and energy applications.

Project summary

Duration: 01.10.2019-30.06.2022
Project partner: TU Bergakademie Freiberg (IWTT)
Scientific contact: Dr. rer. nat. Bettina Stolze
Project number: 100332481
Funding body: Sachsische Aufbaubank - SAB
= | SAB
&% | Sachsische AufbauBank

Catalytic Emission Control

RESEARCH FOCUS AREA “CATALYTIC EMISSION CONTROL"

The vision of a climate-neutral and sustainable bioeconomy and the associat-
ed premises result in very high demands on the research focus area “Catalytic
Emission Control” in terms of a pollutant-free use of bioenergy. In particular, the
future increased use of biogenic residual and waste materials of increasingly
varying quality poses a challenge for emission-free use. The focus here is on re-
ducing emissions from combustion processes for bioenergy sources by using and
combining solid catalysts. In particular, climate-relevant methane (CH,), toxic vola-
tile organic compounds (VOC), semi- and low-volatile hydrocarbons such as polycy-
clic aromatic hydrocarbons (PAH) and polychlorinated dioxins and furans (PCDD/
PCDF), soot particles (black carbon) and nitrogen oxides (NOx) must be removed
to a large extent. The main research objective of the “Catalytic Emission Control”
research focus area is the investigation of long-term and high-temperature stable,
recyclable and cost-effective catalysts with no or significantly lower proportions of
noble metals. In particular, the combination of catalysts with additional emission
reduction processes will be investigated in detail.

Important reference projects and publications

Project: Bio-Mini - Verbundvorhaben: Entwick-  Project: Pellwood - Entwicklung einer Hyb-

lung einer marktnahen emissionsarmen Bio-
masse-Kleinstfeuerung fur Niedrigenergie- und
Passivhauser; Teilvorhaben 1: Feuerungstech-
nische Entwicklung (Gesamtkonzept) und Cha-
rakterisierung einer Biomasse-Kleinstfeuerung
fur Niedrigenergie- und Passivhauser, Federal
Ministry of Food and Agriculture/Agency for
Renewable Resources e.V., 01.10.2017-
31.03.2020 (FKZ: 22000417)

Project: GASASH - Thermo-chemische Konversion

von Reststoffen in einem Vergaser-BHKW mit
gekoppelter Aschegewinnung; Teilvorhaben:
Untersuchungen zur Produktgasqualitét, den
BHKW-Emissionen, Emissionsminderungsmaf-
nahmen und der Ascheverwertung, Federal Mi-
nistry for Economic Affairs and Energy/Project
Management Jilich, 01.09.2018-31.08.2020
(FKZ: 03KB139A)

rid-Kleinfeuerungsanlage unter 5KW  fir
Scheitholz und Holzpellets; Entwicklung des
Pelletvergaserbrenners und der Verbren-
nungsregelung, Federal Ministry for Econo-
mic Affairs and Energy/German Federation
of Industrial Research Associations “Otto von
Guericke” e.V., 01.05.2017-31.10.2019 (FKZ:
ZF4077203ST7)

Project: SCRCOAT - Optimierung u. Validierung

von Verfahren zur kombinierten Reduktion von
Feinstaub u. sauren Schadgasen an Biomas-
sefeuerungen; Teilvorhaben: Experimentelle
Untersuchungen zur Kombination von SCR- u.
Precoatverfahren an einem Gewebefilter, Fe-
deral Ministry for Economic Affairs and Ener-
gy/Project Management Jilich, 01.09.2017-
31.08.2020 (FKZ: 03KB128A)

Publication: Beidaghy Dizaji, H.; Zeng, T.; Hart-
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mann, |.; Enke, D.; Schliermann, T.; Lenz, V.; Bi-
dabadi, M. (2019). “Generation of High Quality
Biogenic Silica by Combustion of Rice Husk and
Rice Straw Combined with Pre- and Post-Treat-
ment Strategies: A Review”. Applied Sciences
(ISSN: 2076-3417), Vol. 9, Nr. 6. DOI: 10.3390/
app9061083.

Publication: Dernbecher, A.; Dieguez-Alonso, A.;

Ortwein, A.; Tabet, F. (2019). “Review on model-
ling approaches based on computational fluid
dynamics for biomass combustion systems:
Focus on fixed bed and moving grate systems”.
Biomass Conversion and Biorefinery (ISSN:
2190-6815), Vol. 9, Nr. 1. S. 129-182. DOI:
10.1007/s13399-019-00370-z.

Publication: Konig, M.; Eisinger, K.; Hartmann, I.;

Mller, M. (2019). “Combined removal of par-
ticulate matter and nitrogen oxides from the

exhaust gas of small-scale biomass combusti-
on”. Biomass Conversion and Biorefinery (ISSN:
2190-6815), Vol. 9, Nr. 1. S. 201-212. DOI:
10.1007/513399-018-0303-0.

Publication: Liu, D.; Seeburg, D.; Kreft, S.; Bindig,

R.; Hartmann, I.; Schneider, D.; Enke, D.; Wohl-
rab, S. (2019). “Rice Husk Derived Porous Silica
as Support for Pd and CeO2 for Low Tempera-
ture Catalytic Methane Combustion”. Catalysts
(ISSN: 2073-4344), Vol. 9, Nr. 1. DOI: 10.3390/
catal9010026.

Publication: Szubel, M.; Dernbecher, A.; Dziok, T.

(2019). “Determination of kinetic parameters of
pyrolysis of wheat straw using thermogravimet-
ry and mathematical models”. IOP Conference
Series: Earth and Environmental Science (ISSN:
1755-1307), Nr. 214. DOIl: 10.1088/1755-
1315/214/1/012131.

Head of the research focus area

Dr. rer. nat. Ingo Hartmann
Phone: +49 (0)341 2434-541
E-Mail: ingo.hartmann@dbfz.de



mailto:ingo.hartmann@dbfz.de

6
COOPERATION AND
NETWORKS

Cooperation and networks

The DBFZ is a member of numerous scientific networks and research alliances
related to bioenergy and bioeconomy. The strong networking within the national
and international research landscape is essential to be able to solve the complex
challenges of the energy and raw material transition comprehensively and sus-
tainably.

In addition to the existing national networks, international activities with the IEA
Bioenergy were further expanded in 2019. Highlights were a one-day international
workshop entitled “Roles of Bioenergy Technologies in Energy System Pathways
Towards a WB2/SDG World” and the two-day meeting of Task 40 - Deployment
of Biobased Value Chains, which took place at the DBFZ in November. During an
excursion to the Delitzsch biomass power plant, national and international col-
leagues were able to get an idea of the energetic utilisation of waste wood in
Germany.

The IEA Bioenergy is an organisation founded in 1978 by the International Energy
Agency (IEA). It aims to improve cooperation and the exchange of information be-
tween countries that have national programmes for research, development and
use of bioenergy. The IEA Bioenergy currently has 24 member states and the Eu-

LR

Fig. 16 Meeting of the IEA Bioenergy Task 40 at the DBFZ (28/29 November 2019)
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Fig. 17 Dr. Elena H. Angelova (left) and Prof. Dr. Daniela Thrén (right) represent the DBFZ
at EERA Bioenergy

ropean Commission, with the approximately 200 participating scientists grouped
thematically in 11 tasks. Since the beginning of 2019, DBFZ scientists have been
working as national team leaders in a total of five working groups (tasks).

As a newly elected full member of the European Energy Research Alliance (EERA),
the DBFZ has represented various aspects of bioenergy in five sub-groups of the
EERA Bioenergy Programme since the end of 2019. The overall objective of the
EERA Bioenergy is to develop into a solid research and development tool to assess
the research challenges and priorities for bioenergy set out in the roadmap of the
Strategic Energy Technology Plan (SET-Plan) of the European Union. The DBFZ
is even more involved in European bioenergy research through its membership
in the European Energy Research Alliance. The membership complements the
EERA’s portfolio, among other things, by adding the know-how of the “Smart Bio-
energy” concept developed by the DBFZ.

© EERA Bioenergy
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Further network activities take place in the following research associations:

Renewable Energy Research Association - FVEE

BioEconomy Cluster

BMWi Research Network Bioenergy/Accompanying project of the BMWi
funding programme “Biomass energy use”

Research Network “Energy Saxony”

Leipzig Network Energy and Environment - NEU e. V.

TREC Danube Network (EU level)

SCIENTIFIC COOPERATION WITH UNIVERSITIES
AND RESEARCH INSTITUTES

The scientific cooperation with universities and other research institutions in the
field of energetic and integrated material use of biomass is another essential part
of the network activities of the DBFZ. The focus of the activities is on the im-
plementation of the defined research objectives within the framework of applied
research and development (R&D).

For questions of system evaluation of bioenergy as well as the microbiological
basics of biochemical processes there is a long-standing cooperation with the
Helmholtz Centre for Environmental Research - UFZ. Here, the DBFZ department
“Bioenergy Systems” works closely with the UFZ department “Bioenergy” (head
of both departments: Prof. Dr. Daniela Thran). On the other hand, the research
department “Biochemical Conversion” cooperates with the UFZ department of
microbiology “MicAS”. In the field of energy recovery from organic waste and re-
sidual materials, there is also a strategically oriented cooperation between the
DBFZ research focus areas and the Rostock Chair of Waste and Material Flow
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Management (ASW), represented by the scientific managing director of the DBFZ,
Prof. Dr. Michael Nelles. Against this background, the University of Rostock in co-
operation with the DBFZ organises joint events such as the annual Rostock Bio-
energy Forum.

Already since the end of 2011, the deputy scientific managing director of the
DBFZ, Prof. Dr. Daniela Thran, has been closely connected to the University of
Leipzig through the Chair of Bioenergy Systems of the Faculty of Economic Scienc-
es (IIRM - Institute for Infrastructure and Resource Management). In addition, the
DBFZ's “Biorefineries Department” is linked to the Leipzig Institute of Technical
Chemistry (Chair of Heterogeneous Catalysis). Besides the University of Leipzig,
national universities such as Chemnitz University of Technology, Dresden Univer-
sity of Technology, Anhalt University of Applied Sciences and Leipzig University of
Applied Sciences are linked to the DBFZ through lecturing activities of DBFZ sci-
entists. In addition to the national networks and research cooperation described
above, the scientific cooperation with non-European countries, especially China,
has been greatly expanded in recent years. Scientists of the DBFZ work as visiting
professors at the University of Hefei and other renowned universities in China.

R&D COOPERATIONS WITH THE LOCAL ECONOMY

The research and development work (R&D) of the DBFZ is carried out in close
cooperation with partners from industry and other research institutions. This en-
sures the necessary practical relevance, access to important market information
and a focus on innovative and feasible solutions. In cooperation projects with
industry, the DBFZ guarantees a neutral and holistic view and approach and can
thus contribute its expertise extensively to market-oriented R&D projects. Espe-
cially in third-party funded projects, strong corporate participation is the rule. For
this purpose, the four research deaprtments of the DBFZ have national and inter-
national networks with R&D driving companies as well as industry-relevant con-
tacts from the bioenergy sector.

© Microgen - stock.adobe.com
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Fig. 18 Federal Minister Julia Kléckner and the Prime Minister of Saxony
Michael Kretschmer visit the DBFZ (30 July 2019)

As every year, numerous visitors from Germany and the world visited the DBFZ
in 2019. A total of 21 national and 16 international visitor groups from Africa,
Belorus, Japan, China, Canada, Turkey and a large number of other countries
were able to find out about research work in the field of bioenergy and view
the wide range of technical facilities. The visitor highlight of the year 2019 was
the reception hosted by Federal Minister Julia Kléckner and the Prime Minister
of Saxony Michael Kretschmer. On 30 July 2019, the two top politicians took
the opportunity to gain an overview of the newly created infrastructure of the
DBFZ in addition to the research activities. Mrs Kléckner in particular was very
impressed: “It was a great day here today, above all it was an insight into great
know-how. It is a young team with a lot of future”, said the Federal Minister re-
sponsible for the DBFZ.
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EVENTS IN THE NEW CONFERENCE CENTRE OF THE DBFZ

In addition to various other events coordinated by the DBFZ, the event activities
in 2019 focused in particular on two specialist events on the subject of “Hydro-
thermal Processes”. With the 5™ expert forum “Hydrothermal Processes” on
25/26 September 2019, more than sixty experts were attracted to Leipzig and
the newly opened conference centre of the DBFZ for an exchange of experience. In
technical terms, the event was characterised by the three pillars scientific results,
regulatory and social framework conditions, and reports from practical plants and
implementation concepts. It was unmistakable that the field of hydrothermal pro-
cesses and procedures is increasingly seeking and finds its place in the future
topics of bioeconomy and decarbonisation of the economy.

Following a successful premiere in London, the “2" International Symposium
on Hydrothermal Carbonization” was held in Berlin in spring under the organi-
sational leadership of the DBFZ and ATB Potsdam. From 14 to 16 May 2019, a
total of 126 international participants met at the Saxon state representation and
intensively discussed the topic of hydrothermal carbonisation. The next confer-
ence will probably take place in Seoul (South Korea) in 2021. Further information
as well as the conference readers of both events can be found on the website

Fig. 19 5" expert forum “Hydrothermal processes” in the new conference centre of
the DBFZ
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