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Dear Ladies and Gentlemen,
so far, it has been a very thrilling year and we are happy to present you a new issue of our newsletter! Plenty
exciting things happened in the last months, such as our 6th International Conference, inspiring sessions of
our TMFB Seminar Series or the conviction of our draft proposal for a new Cluster of Excellence. Speaking
of which, the full proposal for the new "Fuel Science Center" has been submitted to the German Research
Foundation (DFG) on February 21st. At this point, we would like to express our sincere thanks to the whole
team for the exceptional collaboration! We are already very excited for the decision expected in late
September 2018.
In addition, this newsletter will give you an insight into the work of Andrea König and Manuel Dahmen, in
particular project CIF-2-1: "Model-assisted Experimental Screening of Novel Biofuels". The project was
awarded as particularly good after the last Internal Peer Project review. Furthermore, we will present you the
project "Future potential of Power-to-X in Germany" funded by the German Energy Agency (dena).
Needless to say, we also want to give you an overview of TMFB's news, awards and upcoming events for
the second half of 2018. Enjoy the lecture!

News

New COO of TMFB: Dipl.-Ing. Bastian
Lehrheuer
We are happy to welcome Mr. Bastian Lehrheuer as our new COO of
TMFB. We wish him success and a pleasant interworking with his new
colleagues.
After almost three years as COO of TMFB, Mr. Benedikt Heuser took
over a position in industry on July 2nd, 2018. We want to thank Mr.
Heuser for all his contributions to TMFB in the past - in particular
regarding the FSC-Proposal - and wish him all the best for his new tasks.

News

Waiting Patiently for the Decision: The FSC-Proposal
Dipl.-Ing. Bastian Lehrheuer
COO Cluster of Excellence "Tailor-Made Fuels from Biomass“
During the last weeks, I have been on several conferences and met quite some colleagues and friends from
all around the world. Talking about our cluster, they always had the same questions: “How did your
application for the next period go?“ and “Was your application successful?”
The first question is quite easy to answer: The whole team did a great job writing the Fuel Science Center
proposal and defending it in front of the DFG on May 3rd in Cologne! According to our test reviewer, RWTH’s
Rectorate and all participants, the vision, the concept and the relevance of the FSC are exceptional good.
The "Fuel Science Center (FSC) – Adaptive Conversion Systems for Renewable Energy and Carbon
Sources” aims at the generation of fundamental knowledge and novel scientific methods for the development
of sustainable technical solutions to valorize renewable electricity and alternative carbon feedstocks into
liquid energy carriers for CO2-neutral and near-to-zero pollutant emission propulsion systems. In particular,
the FSC stands out for its interdisciplinary approach, which has already proven to be an important success
factor at the TMFB.

So can we be sure that the application will be successful? Unfortunately not. On 27 September 2018, the
DFG will announce which of the 88 clusters of excellence that have been proposed throughout Germany will
be funded. And we must bear in mind that most of these applications are of high quality. It is expected that
about 50 to 60 clusters will be selected for funding. What makes me confident, however, is that the reaction
to the situation described was the same for almost all national and international colleagues from industry and
research I talked to: "With TMFB you have created a unique research community in Aachen with such high
impact and importance for the research society that it simply must be continued in FSC." Let’s keep our
fingers crossed!
If you are interested in the details of our FSC proposal, you can find the abstract here.

Conference Report

6th International Conference of the Cluster of Excellence "TailorMade Fuels - From Production to Propulsion"
The 6th International Conference on Tailor-Made Fuels from Biomass (TMFB) organized by the Cluster of
Excellence was held from June 19th to 21st in Aachen, Germany. Nearly 200 scientists took the opportunity
to discuss the synthesis, production and combustion of modern biofuels and, as always, alternative fuels
derived from carbon dioxide as well as from renewable electricity. Internationally renowned experts as well
as TMFB members presented their findings and current research activities within the Cluster of Excellence.
The program also involved a poster session, which included a poster experts award and an audience choice
award for the most convincing posters. As in previous years, a framework program providing the chance of
networking and interdisciplinary exchange and discussions completed the conference.

19/06/18, Morning
Professor Boehman (University of Michigan) opened the morning keynote with a talk entitled “Paraffinic
Fuels to Enhance Low Temperature Combustion Processes”. During his presentation he pointed out the
beneficial properties of paraffinic fuels during partially premixed compression ignition (PCCI). In the first part
of his talk, he discussed the impact of cetane number and critical equivalence ratio on unburnt hydrocarbon
and carbon monoxide emissions. He showed that low critical equivalence ratios and fuels with high alkane
content are favorable for a reduction of HC and CO during PCCI combustion.
The second part was focused on the nanostructure of soot particles which differ substantially, depending on
the fuel and used combustion mode. It was found that PCCI combustion produced amorphous particles with
high reactivity and therefore low soot emissions. He concluded his talk with a summary on current projects
regarding the production of paraffinic fuels from algea.

19/06/18, Afternoon
The evening was topped off with a keynote by Dr. Cuenot with the title “Including Real Fuel Chemistry in
LES of Turbulent Combustion”. Dr. Cuenot motivated her talk by the pollutant and CO2 formation of aviation
and explained the need to include detailed chemistry into LES simulation for the development of Aviation
engines. Since highly resolved CFD simulations including detailed kinetic mechanisms are computationally
costly, she introduced the concept of analytically reduced chemistry (ARC) to reduce the number of species
and reactions to eliminate stiffness in order to accelerate the simulation. Afterwards, promising results using
the ARC method were presented which showed a strong potential for pollutant prediction. Additionally, this
method could be used for alternative fuels as well as for the prediction of soot precursors.

20/06/18, Morning
The second morning started with a presentation on "The China Perspective on Green Energy" by Prof. Tao
Zhang from the Chinese Academy of Sciences. In his talk Mr. Zhang emphasized the important role of
synthetic fuels - or as he called them: "liquid sunshine" - for a sustainable energy and transport sector. He
provided deep insights in China's unique challenges and innovative solutions on its pathway to a CO2-neutral
future with near-zero pollutant emissions.
The second morning keynote was given by Dr. Warnecke from Shell Global Solutions whose talk was

about “Fuels Options for Future Transportation”. First, he outlined the challenges of future transportation and
the role of fuels in the future. In this regard, he presented different pathways to carbon neutral transportation.
Furthermore, he highlighted the important role of hydrogen in the future energy system and as a future
transportation fuel. Besides different Power-to-Liquid (PtL) processes e-mobility and Shell’s role in it were
presented. The talk was concluded with a comparison of the different future transportation strategies in
terms of CO2 emissions and technology readiness for the different applications.

20/06/18, Afternoon
The first afternoon keynote was given via audio conference by Prof. G. Stephanopoulos (MIT) on the topic of
microbe engineering for industrial applications. He started his talk by showing a map of the metabolisms of a
cell, pointing out the broad range of products that can be selectively produced by microbes. He then focused
on the biosynthesis of lipids for green diesel production from sugar and in particular on the metabolic
engineering of an oleaginous yeast. To gain insights of how to further improve lipid yield, he presented a
metabolic flux analysis approach that identified the NADPH supply as the limiting factor in the lipid
production. By introducing synthetic pathways for recycling NADH for an increased production of NADPH, he
showed a way to resolve this bottleneck. However, as lipid production is economically challenging due to the
relatively high cost of sugar, in the course of this talk, he also presented fermentation concepts of
converting trash and gases to fuels. Herein, syngas is first converted to acetate which is then fed to the
oleaginous microbes. Stephanopoulos concluded his talk by summarizing the characteristic strengths and
limitations of bioprocesses, as well as remaining challenges.
The talk of Dr. Karnacher from Innogy SE dealt with a global concept and the local implementation of power
based fuels. He motivated his talk with the set CO2 targets for 2050 and elucidated the need for a green fuel.
Starting with the global concept, he showed that it is most efficient to produce green fuels in places where
renewable energy sources are available in abundance and ship them to places where they are needed. As
possible fuels Methanol, Methane, and Hydrogen are most promising since they are already shipped
globally. On a local perspective he presented a pilot project in Essen where CO2, captured from the air, and
renewable electricity are combined to methanol. This methanol is then used to power a fuel cell in a ship and
a car. The car’s fuel cell is also used to provide electricity for a small house during the night.

21/06/18, Morning
The last keynote of the conference was held by Prof. Kurt Wagemann from DECHEMA with a talk about
“Power-to-X Technologies and Sector Coupling”. During his talk, he described the “Greening” of all sectors by
using renewable electricity and sustainable carbon sources, such as CO2, Biomass and carbonaceous
waste. This greening can only be achieved through a coupling of electricity production, heat production and
transportation. Furthermore, chemical products based on CO2, water and renewable electricity as well as efuels are needed. However, some challenges persist. The collecting and conversion of waste remains a
bottleneck, biomass conversion and its availability are challenging and P2X technologies need high amounts
of cheap renewable electricity in order to be cost competitive. Additionally, these low carbon technologies
result in a high metal dependency.

22/06/18, Time to conclude
Not only the mentioned keynote sessions brought a lot of innovative input to the conference - many inspiring
presentations were held during the various sessions. In total 41 presentations in parallel sessions
and seven keynotes were given. This time 26 presentations were held by external speakers from industry
and universities from all over the world. Furthermore, this year's poster session had more than 30 diverse
posters ranging from biomass fractionation over biofuel synthesis to fuel combustion and aftertreatment
systems, further extending the scientific value of TMFB’s 6th International Conference.

Besides the scientific input during the daily sessions, the conference offered the opportunity to establish and
maintain contacts in a relaxed atmosphere in the evenings. The social program began on the first evening
with the poster party at the conference location, where food and drinks were served while the authors of the
posters had the opportunity to give interested colleagues further insight into their research. The highlight of
the second evening was the conference dinner, held at the Forum M in Aachen. All participants were invited
to join the dinner and enjoy a picturesque view of the old town, closing the evening with the typical warm
sunset which the conference is known for.
Taking a look back, the 6th International Conference bore the comparison with the previous conferences,
which set a high standard. The organizers thank everyone who was part of the event and we are already
looking forward to our 7th International Conference, taking place from May 13th to 15th, 2019 in Aachen.
Once again, researchers who are interested in an interdisciplinary perspective on the development of novel
biofuels and other alternative fuels are invited to take part. Vital discussions, diverse networking
opportunities and a lot of valuable input are the main characteristics of TMFB’s International Conference,
and we will be happy to share all these benefits with you again next year.

Inside TMFB

The Hunt for Molecules - Project CIF-2-1: "Model-assisted
Experimental Screening of Novel Biofuels"

"When we started the project in 2012, we faced the challenge that, in principle, there is a nearly infinite
number of molecular structures to be considered in fuel design”, says Manuel Dahmen, a former researcher
at the Chair of Process Systems Engineering who recently finished his PhD in process systems engineering.
“It has been our job to identify those compounds that exhibit the most favorable properties”.
To this end, Dahmen established a virtual fuel screening approach by developing algorithms for targeted
molecular structure generation and mathematical models capable of predicting key physico-chemical fuel
properties, e.g. the derived cetane number (DCN), solely based on the two-dimensional molecular structure.
Situated in the Core Interaction Field (CIF) of the Cluster of Excellence “Tailor-Made Fuels from Biomass”
(TMFB), the project has always been closely linked to projects in other institutes, most notably in the
Institute for Combustion Engines (VKA). “The combustion researchers at VKA work on the definition of a
tailor-made fuel. They provide us with a list of desired fuel properties and their target ranges. Our computeraided design approach then translates these specifications into actual molecules”, says Dahmen. “We finally
pick those molecules that appear to be the most promising and forward these to experimental validation.”
Bearing in mind the combustion-related requirements set by the VKA, he and Andrea König, a PhD
candidate in process systems engineering, have also teamed up with partners from the Institute of Technical
and Macromolecular Chemistry (ITMC) in order to screen potential reaction pathways and catalysts involved
in the production of the fuel candidates. König took over the project in 2017 and explains how she currently
evaluates pure and multicomponent fuel candidates: “We first predict the physico-chemical properties of the
new fuel and then perform an early-stage process analysis based on reaction stoichiometry and yields as
well as a minimum energy demand calculation for the separation of by-products and waste. From such
analysis we gain first insight into the economic and ecological potentials of the fuel production process.”
Dahmen reiterates the importance of these investigations when he says, “The best fuel will be practically
useless, if large-volume production would be economically infeasible.” For this reason, Dahmen has recently
proposed a novel optimization-based method for simultaneous product and pathway design. Currently, König
is unifying this approach with process network flux analysis (PNFA), originally developed by Anna Voll and
Kirsten Skiborowksi, in order to enable – for the first time – fuel design with an economic objective.
Although, there is still a long way to go for fully materializing the vision of integrated product and process
design, König has already made great progress in extending and automating the current models and in
putting the pieces together to take the fuel design methodology to the next level.

Inside TMFB

Future Potential of Power-to-X in Germany - A Comparative
Analysis of Studies
The Chair and Institute of Power Systems and Power Economics (IAEW) and the Chair of Operations
Management, both RWTH Aachen University and members of the Cluster of Excellence, are jointly working
on a project funded by German Energy Agency (Deutsche Energie-Agentur, dena) which aims at evaluating
future production volumes of electricity-based fuels considering the electricity, the heat as well as the
transportation sector.
Highlights of the analysis have been presented at the dialogue forum "Die energiesystemische Rolle von
Power to Gas" ("The energy systematic role of Power to Gas") organized by dena in March 2018. You can
find the respective report and the visualized presentations here.

Awards

Recognition of Excellence in Certain Fields
Dr. Sandra Harmann (formerly Przybilla) - Sandra Harmann, Institute of Applied Microbiology (iAMB), won
a poster prize at the 12th conference of the VAAM special group on Molecular Biology of Fungi last
September in Jena. The poster titled "Online in vivo analysis of dynamic changes in the NAD+/NADH
balance of Ustilago maydis" resulted from a collaboration between University of Bonn (Prof. Dr. Markus
Schwarzländer, Plant Energy Biology Lab) and RWTH Aachen University (iAMB and Prof. Dr.-Ing. Jochen
Büchs, Biochemical Engineering) within the scope of TMFB and BioSC.
Prof. Dr. Miriam Agler-Rosenbaum - Miriam Agler-Rosenbaum, formerly Institute of Applied Microbiology
(iAMB), transferred to Friedrich-Schiller-University and the Leibniz Institute for Natural Product Research and
Infection Biology - Hans Knöll Institute in Jena on 1 October 2017. She is now Head of Department at HKI
Bio Pilot Plant where all research activities will be reestablished. However, a part of the Rosenbaum Lab will
still be active at the iAMB for the next couple of years.
Mathis Bode - Mathis Bode, Institute for Combustion Technology, won the SAE Excellence in Oral
Presentation-Award for his talk on the "Effects of Caviation and Hydraulic Flip in 3-Hole GDI Injectors" at the
SAE 2017 World Congress and Exhibition. Furthermore, he won the JARA Excellent Junior Award for his
research paper on "High-Fidelity Simulations of Multiphase Flows and Caviation" within the scope of the
Jülich Aachen Research Alliance (JARA) conducted by the Forschungszentrum Jülich and RWTH Aachen
University.
Joel Mensah, M.Sc. & Caroline Marks, M.Sc. - This year's TMFB International Conference again offered
the opportunity for participants from science and industry not only to present one's research outcomes by
holding oral presentations, but also by taking part at the Poster Session. Joel Mensah was rewarded with the
Poster Audience Award for his poster on "Electro- and Chemocatalytic Conversion of Bio-Derivable Hydroxy
Acids into Biofuels" as well as Caroline Marks who won the Poster Experts Award for her poster on the
"Production of Biofuels: Impact of Pretreatment of Biomass on Process Performance."

Prof. Pischinger congratulates Joel Mensah and Caroline Marks on their
outstanding posters.

Save the Date

12th World Congress on Biofuels and Bioenergy, Zurich,
Switzerland
September 4th to 6th, 2018
The congress focusses on energy solutions from nature. Biofuels can be derived directly from plants or
indirectly from agricultural, commercial, industrial and domestic wastes. Bioenergy, as renewable energy, is
made available from biological or organic material, also called biomass. Biofuels and bioenergy are
recognized globally as crucial elements of the future energy matrix. The conference addresses researchers
and organizations in the field of biofuels and bioenergy.
Click here for more information.

Fuels for the Mobility of Tomorrow - 3rd Conference of the Fuels
Joint Research Group, Braunschweig
September 20th to 21st, 2018
The research on mobility and fuels focuses on the challenge of creating an environmentally compatible and
climate-friendly combustion engine. Next to e-mobility, alternative fuels and their advantages have to be
highlighted in the future. The topics of the conference comprise political, economic and technical
constraints, demands on fuels and drop-in fuels, new fuels as well as emissions and quality assessment.
Click here for more information.

The Aachen Colloquium - Automobile and Engine Technology
October 8th to 10th, 2018
As the largest and most important congress in Europe the Aachen Colloquium offers a platform for reporting
and discussing trendsetting topics of research and development in the areas of automobile and engine
technology. Participants will also have the opportunity to experience the ika's Test Track and to discuss
current topics with experts from the automotive industry.
Click here for more information.

2nd International Conference "Zero CO2 Mobility", Aachen
November 13th to 14th, 2018
Anytime soon, a CO2-neutral mobility should be achieved, for what reason major CO2-emission reductions
from the transportation sector are required. Increasingly, the experts come to realize that propulsion system
electrification admittedly favors CO2-neutral mobility but is not sufficient. Alternative fuels become
increasingly interesting to assure sustainable and clean mobility. Therefore, needs-based propulsion system
solutions have to be found, e.g. a mixture of electrification, optimized combustion engines and synthetic
fuels. The focus is on a sustainble reduction of CO2 emissions, approaching zero emissions. In this regard,
the second International FEV-conference will offer a platform for discussion on the potential and performance
of zero CO2 emission strategies and various energy storage devices.
Click here for more information.

Fuels of the Future - 16th International Conference on Renewable
Mobility
January 21st to 22nd, 2019
The 16th International Conference on Renewable Mobility “Fuels of the Future 2019” will be held in Berlin
again. The conference is organized by the German Bioenergy Association (BBE), the Union for the
Promotion of Oil and Protein Plants (UFOP), the German Bioethanol Industry Association (BDBe), the
German Biofuel Industry Association (VDB) and the German Biogas Association (FvB).
The conference will address a wide range of topics like technological and market developments of biodiesel
and bioethanol or the usage of biofuels in aviation and maritime freight or in agriculture and forestry. This
time, the program will also include electric mobility and Power-to-X.
Click here for more information.

7th International Conference, Aachen
May 13th to 15th, 2019
As the preceding International Conferences were a complete success, of course, there will be a subsequent
International Conference in 2019. Regardless of whether it will be a TMFB- or FSC-conference: We want all
researchers in the field of tailor-made fuels to stay motivated and continue giving rise to innovative ideas
and projects in the Cluster of Excellence.
With this in mind, we are looking forward to the conference in 2019 and so should you. Save the date!

Seminars & Employee-colloquium
There is a great deal of upcoming seminars and a colloquium planed for the next winter term. As soon as
there will be concrete information on the dates, you will be informed via e-mail, on our hompage, our
facebook-page or in the next newsletter.

To stay up to date in general, feel free to visit our website for the latest news and
announcements or leave a like on our facebook page.
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