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Dear Reader,

In these pages, we give you an insight into DLR, its activities, and plenty more. We 
take the opportunity to introduce you to some of DLR’s exemplary employees. The im-
pressive scientific knowledge, proven engineering expertise and professional manage-
ment skills of these experts are readily apparent. But most of all, they represent the 
decisive factor that really makes DLR stand out: its people.

The general public, who this publication is aimed at, often perceive research and tech-
nology development as a somewhat dry field of activity. But it takes intense human 
curiosity and passion to achieve the most significant breakthroughs. It is they who  
devise such precisely defined yet broadly promising scientific and technical projects. 
Some of them bear witness to what it feels like to work for DLR. Their origins might 
be very different, but they are united by the common notion of doing the best job 
they can, tackling the important questions of society, for which the German Aero-
space Center is called upon to find answers. These questions arise in fields as diverse 
as aeronautics, space, energy, transport, security and safety.

To familiarise you with DLR and its work, we will start with a general overview of our 
organisation before guiding you through the individual areas of research.

I wish you a most enjoyable read.

Johann-Dietrich Wörner
Chairman of the Executive Board
German Aerospace Center (DLR)



3

Contents

About DLR
 Working at DLR  

 A history of DLR

 DLR sites 

 Fields of activity 

 Technology marketing 

 Project management 

 Promoting young talent

Space Administration

Aeronautics research
 Fixed-wing aircraft 

 Rotary-wing aircraft

 Propulsion systems

 Air traffic management and flight experiments

Space research
 Earth observation 

 Space exploration  

 Communications and navigation 

 Research under space conditions 

 Space transport 

 Technology for space systems

Energy research 
 Gas turbines 

 Solar research 

 Wind energy and materials research

 Energy storage

 Systems analysis 

Transport research 
 Terrestrial vehicles 

 Traffic management

 Transport systems

 Systemic electromobility research

Large research facilities and DLR’s aircraft fleet

Page 4
6

7

8

10

14

14

15

16

20
22

22

23

23

24
26

26

27

28

29

29

30
32

32

32

33

33

34
36

36

37

37

38





55

About DLR

“An apprenticeship at DLR is a great way 
to start one’s working life. As a future 
administrator, gaining an insight into 
DLR’s research activities was a great in-
centive.”

Svenja Flemm began her training in  
office management back in 2010. This 
involved working in various areas such  
as Purchasing, Accounting and Flight 
Physiology. Parallel to her formal training, 
she also completed an evening course to 
qualify as a Business Manager. 
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About DLR

DLR, the German Aerospace Center, is Germany‘s national research centre for aeronautics and space. Its research and 
development work in aeronautics, space, energy, transport, defence and security is integrated into national and inter-
national cooperative ventures. As Germany‘s Space Agency, DLR is tasked with the planning and implementation of 
Germany‘s space programme. In addition, two project management agencies have been established to promote DLR’s 
research

DLR conducts research into Earth and the Solar System, it delivers important data for the preservation of our environ-
ment and develops environment-friendly technologies to enhance power supply, mobility, communication and security. 
DLR‘s research portfolio ranges from basic research to the development of products for tomorrow.

DLR operates large research facilities for its own projects and also acts as a service provider for customers and partners 
from business and industry. It also promotes and encourages new scientific talent, provides advice to politicians and is 
a driving force in the regions that are home to its 16 sites.  

Working at DLR
DLR employs 8000 people; the Center has 32 institutes and facilities at 16 locations  
in Germany: Cologne (headquarters), Augsburg, Berlin, Bonn, Braunschweig, Bremen, 
Göttingen, Hamburg, Jülich, Lampoldshausen, Neustrelitz, Oberpfaffenhofen, Stade, 
Stuttgart, Trauen and Weilheim. DLR also has offices in Brussels, Paris, Tokyo and 
Washington DC.

In the financial year 2013, DLR’s budget for research and operations amounted to 
roughly 846 million Euro, of which about 53 percent came from competitively allo- 
cated third-party funds. The Center also administers the space budget for the German 
government, which totalled some 1271 million Euro. Of this total, 65 percent covered 
the German contribution towards the European Space Agency, ESA, 21 percent went 
towards the German space programme and 14 percent was used to fund DLR’s aero-
space research. The funding from the DLR Project Management Agency amounted  
to 1100 million Euro, while that of the Project Management Agency for Aeronautics 
totalled 141 million Euro.

DLR‘s productivity is made possible by its highly trained and motivated employees, who 
are able to continuously develop themselves professionally at DLR. Equal opportunity  
is a key mantra at DLR. With flexitime, part-time employment and specific support 
measures, a good balance between career and family is ensured.
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About DLR

A history of DLR
It all began in Göttingen. The year 1907 saw the founding of the first precursor to DLR, 
the Aerodynamic Model Testing Institute (Modellversuchsanstalt für Aerodynamik; 
MVA), which would later become the Aerodynamics Research Institute (Aerodynamische 
Versuchsanstalt; AVA). Just one year later, the first wind tunnel was commissioned in 
Göttingen, enabling the conduction of tests to establish the ‘optimum airship shape’. 
This institution was headed by Ludwig Prandtl, a physicist born in 1875, who, to this 
day, is internationally recognised as the father of aerodynamics and one of the most 
important figures in aeronautics research. The German Aviation Research Institute 
(Deutsche Versuchsanstalt für Luftfahrt; DVL) started work in Berlin well before the 
First World War.

German aerospace research institutions were expanded in the thirties to be equipped 
for large-scale research. Two important milestones were the founding of the German 
Aviation Research Institute (Deutsche Forschungsanstalt für Luftfahrt; DFL) in Braun-
schweig in 1936 and the creation of the Airborne Radio Research Institute in Oberp-
faffenhofen, in 1937. During the Second World War, aerospace research was directed 
primarily at military applications. After the war, in the early fifties, research into civilian 
aerospace applications resumed in Germany. Shortly after, two new fields opened up: 
rotary-wing aircraft research and the physics of jet propulsion. The end of the fifties 
marked the dawn of the age of institutionalised space research, initially in the former 
German Democratic Republic (East Germany), and from 1961 in the Federal Republic 
of Germany (West Germany).

Starting in 1963, and progressively thereafter, West Germany started to bring its re-
search institutions for aeronautics and space closer together. In 1969, this derived  
in the German Research and Testing Institute for Aviation and Spaceflight (Deutsche 
Forschungs- und Versuchsanstalt für Luft- und Raumfahrt; DFVLR), which in 1989  
became the German Research Institute for Aviation and Spaceflight (Deutsche For-
schungsanstalt für Luft- und Raumfahrt; DLR). The German Agency for Spaceflight 
Affairs (Deutsche Agentur für Raumfahrtangelegenheiten; DARA) was founded in the 
same year. Following the reunification of Germany, research and development capaci-
ties that existed in the areas of aeronautics and space in the former East Germany 
were integrated into DLR. In 1997, DLR merged with DARA, marking the birth of the 
German Aerospace Center (Deutsches Zentrum für Luft- und Raumfahrt; DLR) in its 
present form.

Complete view of the Aerodynamic Model  
Testing Institute (MVA) in Göttingen in 1919
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DLR sites
At DLR Berlin, founded in 1992, research activities focus on 
space and transport. The DLR site in Berlin has made a name for 
itself, primarily through its involvement in important planetary 
research missions. Its scientists are involved in the planning, 
preparation and execution of space missions, as well as in the 
evaluation of the scientific results. The DLR Project Manage-
ment Agency also has an office at the Berlin site.

The national ground segment is based at the Neustrelitz site – 
this is the satellite reception facility in Germany for payload 
data from remote sensing and small scientific satellites. The DLR 
site, located in the Mecklenburg-Vorpommen region, also per-
forms tasks associated with satellite-assisted Earth observation. 

Research work at the DLR facility located in Trauen focuses on 
rocket and aircraft propulsion. The scientists design tests associ-
ated with propulsion, acoustics, structural mechanics and de-
sign/aerodynamics, and carry these out. 

At the Hamburg site, research is conducted in the field of aer-
onautics. Focal points include aviation and space psychology 
and research in the area of air transport concepts. This location 
is also reputed for the aptitude testing of pilots, air traffic con-
trollers and astronauts.

The employees at the Bremen site, established in 2007, focus 
on research into space systems and the development of innova-
tive space mission concepts and space-assisted applications for 
scientific, commercial and security-related purposes. 

At the locations in Göttingen and Braunschweig, DLR focuses 
its activities in the fields of aviation and transport. At the research 
airport in Braunschweig, DLR is upholding its tradition of aero-
nautics research, which goes back to the year 1936. In Göttingen, 
DLR scientists concentrate on conducting basic and application-
oriented aeronautics research. For experimental investigations, 
DLR can call on its efficient range of mobile and flight-testing 
vehicles, and on its flight simulators and air traffic simulation 
facilities. In addition, as part of a European network known  
as the German-Dutch Wind Tunnels, DNW, DLR operates wind 
tunnels, mobile rotor blade test stands and test benches for re-
search into materials and noise emissions. At its fully certified 
railway laboratory, RailSite, DLR in Braunschweig offers the ex-
pertise to guide industrial partners through the official accept-
ance process for system components. On a joint basis with the 
French aerospace research facility ONERA, DLR Göttingen oper-
ates Europe’s largest mobile ground vibration test facility.

www.DLR.de/en
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About DLR

Cologne hosts DLR‘s Headquarters and the offices of the Executive Board. As the 
interface between research and industry, DLR Technology Marketing is also based 
here, as is Quality & Product Assurance. In Cologne, research is conducted across the 
spectrum of DLR research fields. For this, a range of large-scale test facilities such as 
wind tunnels, engine and material test benches and a high-flux solar furnace are 
available. The European Transonic Wind Tunnel, ETW, is located in the immediate 
vicinity. The European Astronaut Centre, EAC, is located within the Cologne site. Parts 
of the Project Management Agency are also based here.

The DLR Space Administration is based in Bonn. On behalf of the German govern-
ment, German space activities are planned and implemented here. Various Federal 
Ministry of Education and Research (Bundesministerium für Bildung und Forschung; 
BMBF) offices and the largest section of Project Management is also based at the DLR 
site in Bonn. 

One of DLR’s key activities in Lampoldshausen is the planning, building and opera-
tion of large-scale test facilities for space propulsion systems on behalf of ESA and the 
European industry. This is where development, qualification and acceptance tests are 
conducted on propulsion units, unique in Europe, as part of the Ariane programme, 
with particular emphasis on high-altitude simulations for upper-stage propulsion units. 

At the Stuttgart site, research is conducted in all of DLR‘s subject areas, but particu-
larly in energy and transport. This work is supported by a wide range of large research 
facilities such as combustion chamber test stands and roller test rigs for motor vehi-
cles, plasma spray plants and test benches for material trials and research into lasers. 
This site is also characterised by its proximity to the University of Stuttgart-Vaihingen. 
With the initiative DLR@UniST, DLR increases its collaboration with the University.

Focal points at the site in Oberpfaffenhofen include DLR’s involvement in space mis-
sions, atmosphere and climate research, navigation systems and robot technology. The 
German Space Operations Centre, GSOC, and the European Galileo project are also 
run from Oberpfaffenhofen. With the Earth Observation Center, EOC, the DLR site in 
Oberpfaffenhofen constitutes the centre for excellence in Earth observation in Europe.

The ground station established at the Weilheim site in 1968 is the link between Earth 
and satellites. During a satellite overpass, it establishes communication links with the 
satellite that allow the simultaneous two-way transmission of data. The antenna com-
plexes can be operated independently of one another, enabling several space missions 
to be supported simultaneously.

There are three new DLR locations as of 2011; in Augsburg, work focuses on produc-
tion technology while Jülich is home to the Jülich solar power tower, STJ, and Stade 
is home to the Center for Lightweight-Production-Technology.



“Building a successful research facility  
and seeing how it is used by scientists 
to implement their ideas – this is what 
delights and pleases me most.”
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“To me, DLR is about fascination, experi-
enced daily, that comes from dealing 
with topics such as aviation, spaceflight, 
energy and transport, and that never 
cease to motivate me.”

Peter Georgino is an engineer; he has 
been working at DLR for 20 years. He is 
Head of the Technology Systems House 
at DLR’s Engineering Facility and is 
Managing Director of DLR Berlin and 
Neustrelitz. His job involves supporting 
the DLR institutes and facilities with 
modern technologies associated with 
production and manufacturing. He is 
responsible for the engineering work 
involved in test models and in providing 
the infrastructure specific to research 
work. That means responding flexibly  
to the requirements of the institutes and 
facilities and, in so doing, acting as a 
partner to the men and women who 
work at DLR, to find the best solution in 
each case.

About DLR
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Fields of activity
A large part of the research conducted at DLR involves space, which is followed by 
aeronautics. DLR also conducts cutting-edge research in energy, transport, defence 
and security.

Space

Space research at DLR is aimed at acquiring fundamental new insights and at the de-
velopment of projects with a commercial perspective and the potential for practical 
applications. Primary objectives are to safeguard the material conditions for human life 
through key contributions to meteorology, environment monitoring, catastrophe pre-
vention, resource management, ensuring mobility and peacekeeping, encouraging the 
study of the natural sciences and technology, and the acquisition of fundamental in-
sights into the nature of Earth and the Universe. DLR delivers scientific, technological 
and operational contributions from within its own research facilities. The Center has 
long provided firm evidence of its expertise and capabilities in national and interna-
tional space missions and research projects. DLR cooperates with the United States Na-
tional Aeronautics and Space Administration, NASA, and the European Space Agency, 
ESA, as well as partner organisations in other countries such as Russia and Japan.

Aeronautics

In addition to basic research, DLR focuses primarily on research into practical applica-
tions for aeronautics technologies. The main aim is to strengthen the competitiveness 
of the national and European aircraft industry and the aviation business, and to deliver 
solutions that meet political and societal requirements. DLR has set itself the challenge 
of increasing the efficiency, environment-friendliness and sustainability of the fast-
growing air travel industry. To this end, DLR directs its energy to the following central 
tasks: optimisation of the cost-effectiveness and efficiency of airborne equipment and 
of the entire air transport system, improvement of safety standards, and a reduction in 
adverse environmental factors such as noise and pollutant emissions associated with 
aviation. With its existing institutes, its involvement in wind tunnels and its large fleet 
of research aircraft, DLR has the ability to look at the air transport system as a whole.

The rotary-wing aircraft occupies a unique position in the world of aviation. Building 
upon 30 years of research at its large facilities, DLR is conducting projects in the 
areas of rotor aerodynamics and dynamics, overall system specifications, the dynamic 
interaction between pilot and helicopter, and the control and guidance of rotary-wing 
aircraft.

Transport

The transport sector satisfies mobility needs, generates employment, and contributes 
substantial added value to the national economy. But transport also has a range of 
adverse consequences. From DLR‘s point of view, the dynamic tension inherent in this 
situation yields three core challenges: to safeguard mobility for people and goods, to 
preserve the environment and natural resources, and to improve safety. DLR‘s trans-
port research delivers important contributions through its research and development 
work into ultra-modern transport technologies, concepts and strategies. The focus lies 
on the next generation of passenger cars, commercial vehicles, trains and railcars – a 
more fuel-efficient generation with lighter structures, optimised aerodynamics, higher 
safety standards, improved comfort and lower noise levels. 

The International Space Station with  
the European Columbus Module, installed in 
February 2008.

DLR‘s Airbus A320 D-ATRA, Advanced 
Technology Research Aircraft

www.DLR.de/en
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The efficiency of infrastructure usage is improved through innovative approaches to 
the management of road and rail transport as well as airports. DLR is exploring new 
avenues in transport system evaluation using an integrated examination of transport 
development and its impact.

Defence and Security 

DLR undertakes research activities with a bearing on defence and security and manag-
es them in collaboration with partners in government, academia and industry. DLR’s 
fifth research programme is interdisciplinary in nature and encompasses security-relat-
ed aspects of its four main research areas: aeronautics, space, energy and transporta-
tion. For instance, DLR is active in the areas of airport security (aviation and transport), 
satellite-assisted crisis management (space), remote or decentralised energy supply 
(energy) and transportation management for major events, as well as catastrophe 
management (transportation). 

Energy

Energy supply plays a particularly important role in our society because it is essential 
for our economy, across both public and private sectors. The energy sector is faced 
with the challenge of providing environment-friendly and affordable energy in the fu-
ture. Quickly available innovations are required. In the energy sector, DLR is pursuing 
three main goals – more efficient conversion of energy resources into power, the intro-
duction of renewable energy sources to replace fossil fuels and the reduction of ener-
gy demand through more efficient utilisation. In particular, DLR energy researchers are 
working on innovative power plant concepts in the areas of highly efficient gas tur-
bine and solar-thermal power plants, wind farms and fuel cells. Major interdisciplinary 
issues include energy storage, materials research and energy supply systems analysis.

DLR Space Administration

In its capacity as a Space Agency, DLR conceptualises and implements the German 
space programme on behalf of the German government, which includes German con-
tributions to ESA and the European Organisation for the Exploitation of Meteorological 
Satellites, EUMETSAT.

DLR’s main client is the German Federal Ministry of Economics and Technology (Bun-
desministerium für Wirtschaft und Technologie; BMWi). However, DLR also works for 
other German ministries in applied fields such as Earth observation, navigation and 
satellite communication.

The national space programme integrates the promotion and support of Germany’s 
strategic objectives in the ESA and EU programmes, and offers business and science a 
reliable political framework for autonomous planning and action. To this end, German 
industry and business are supported in order to compete effectively within the EU and 
perform duties associated with the work of ESA.

Using the Sun – the parabolic trough facility 
in Almería

DLR‘s Dynamic Drive Simulator delivers 
a realistic driving experience

About DLR
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Technology Marketing
DLR’s Technology Marketing helps to shape innovations with partners from the world 
of business. As the DLR point of contact for companies, it performs a bridging func-
tion between research and business. It follows innovative projects from the conceptual 
stage, to product development and through to market launch. In this process, compa-
nies are able to benefit from DLR‘s expertise. The work of DLR‘s Technology Marketing 
includes evaluating concepts for new products and services considering marketing as-
pects, consultancy support to companies on the subjects of technology and innova-
tion, as well as company setups, patent applications and awarding of licensing rights.

www.DLR.de/en/TM

Project Management
The DLR Project Management Agency is important to the German government’s pro-
ject funding process. It ensures that the best projects are carried out in compliance 
with the legal framework. The DLR Project Management Agency also covers health  
research, information technology, environment, education research and labour organi-
sation. DLR also has a Project Management Agency for Aeronautics Research. 

www.DLR.de/en/PT
www.DLR.de/en/PT-LF

www.DLR.de/en
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About DLR

Promoting young talent
DLR is committed to promoting young talent in specific ways. The programme consists 
of various measures that cover the entire educational spectrum, grouped under the 
title of DLR_Campus. School labs have been set up for the schools sector. There are 
now DLR_School_Labs in the majority of DLR locations, as well as at supporting uni-
versities. Over 100,000 children and young people have since experienced a fascina-
tion for research by carrying out their own experiments. Furthermore, DLR regularly 
sends materials to primary and secondary schools. Girls‘ Day activities and teacher 
workshops must also be mentioned.

Besides the wide appeal of these activities, the promotion of excellence is another 
matter in the educational sector. Every year DLR invites selected groups of especially 
talented young people to the DLR_Talent_School in their locality – often in coopera-
tion with prominent partners such as the initiative ‘Youth Research’ (‘Jugend forscht’).

In the context of its research and development work, DLR offers university students 
special opportunities: students can complete internships at the DLR institutes and carry 
out work on their theses; sometimes they are involved in international projects. Fur-
thermore, students are regularly invited to idea competitions or to participate in flight 
campaigns, parabolic flights or other spectacular projects, in collaboration with univer-
sities.

DLR has a special offer for doctoral staff: the DLR_Graduate_Program is a high-quality 
qualification and research programme designed at DLR especially for postgraduate stu-
dents. The voluntary three-year programme is designed to enable them to expand the 
knowledge obtained in their studies into key multidisciplinary qualifications through 
higher educational events and other activities. This should make it easier to graduate 
and help with onward career planning. For example, the programme delivers knowl-
edge of project management as well as skills for publishing scientific articles and deliv-
ering presentations.

The graduate phase can also include other career-enhancing steps such as leading  
student groups at DLR institutes or even going abroad to participate in mentoring pro-
grammes for post doctoral fellows in collaboration with industry.

www.DLR.de/Education

One of the most successful student labora-
tories in Germany: the DLR_School_Lab in 
Göttingen. It has been functioning for more 
than 10 years and has had more than 30,000 
participants.

The seminars of the DLR_Graduate_Program 
are tailor-made to suit the needs of the gra-
duate students 



“DLR offers a unique combination of exciting research topics and challenging 
technological developments. In our space projects, scientists and engineers 
work hand in hand to implement missions that help to expand the boundaries 
of human knowledge.”
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“I like working at DLR because, here, I can help in the develop-
ment of fascinating space exploration missions and, in my own 
small way, reach for the stars.”

Thomas Galinski is a physicist; he has been working at DLR for 
23 years. He runs the Space Science department at DLR’s Space 
Administration. Here, he is responsible for Germany’s national 
space exploration programme, which implements projects such 
as the SOFIA airborne infrared observatory or the eROSITA mis-
sion. He also heads the German delegation of the Science Pro-
gramme Committee (SPC), which oversees ESA’s science pro-
gramme – this is where collaborative European projects such as 
the Mars Express or Herschel missions are made a reality.

Space Administration
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DLR‘s Space Administration is responsible for the planning and implementation of German space activities on behalf  
of the German government. At the same time, it is also key in the design of programmes developed by the European 
Space Agency, ESA, and the European Union. With its national programme for space and innovation, it promotes Ger-
man universities, research facilities and industry. The national space programme is organised in eight specialist pro-
grammes: satellite communication, navigation, Earth observation, space exploration, microgravity research and life sci-
ences, Space Station and exploration, space transport and technology for space systems.

The satellite duo TerraSAR-X and TanDEM-X 
began the acquisition of data for a 3D eleva-
tion model of Earth’s surface in 2011

Space Administration

Earth observation

In the German Earth observation programme, the main projects involve support for 
the development of private-sector satellite systems, pilot and demonstration projects 
in collaboration with new users and instrument development. Other priorities include 
the development of remote sensing techniques and systems and design and imple-
mentation of remote sensing missions. At the European level, Germany is involved in 
ESA’s Living Planet Programme, in the ESA/EU Global Monitoring for Environment and 
Security, GMES, initiative and in the ESA/EUMETSAT Meteosat, Meteosat Second Gen-
eration, MSG, and the Meteorological Operational satellite programme, MetOP.

Satellite communications

In broad terms, the satellite communication programme covers the entire sector of 
payloads for telecommunication satellites. At the forefront of this work is classical 
high frequency technology, as well as developments for future global multimedia  
satellite systems. A high-priority aspect of this programme is optical communication, 
dealing with the transmission of data at high speeds between individual satellites,  
also known as inter-satellite links, and between satellites and their respective ground 
stations. Apart from technology development, work is being carried out on ways to 
conduct verification checks of DLR-developed equipment and components under real 
space conditions. An additional task, interdisciplinary in nature, involves coordination 
of radio frequencies for the different application sectors (Earth observation, telecom-
munication, navigation, scientific missions) at the national level.

Navigation

The current support from the DLR Space Administration in the national programme as-
sociated with navigation involves the development of applications and services in the 
field of satellite navigation and the development of technologies for terminal devices 
for individual users. Another task of this research area involves consultancy support to 
the German Federal Ministry of Transport, Building and Urban Development (BMVBS) 
with regard to satellite navigation and its applications. It also supports the BMVBS on 
EU bodies associated with Galileo, and helps it to represent German interests regard-
ing navigation topics at ESA.

Space exploration

The DLR Space Administration promotes and supports the scientific experiments and 
projects of scientific facilities in Germany involved in space exploration. This includes 
objects in the Solar System and extends out to remote galaxies and the Universe as a 
whole. The programme is divided into exploration of the Solar System, astronomy and 
astrophysics, and fundamental physics. 
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Space Administration

Research under space conditions

The main objective of the project grant by the Space Administration in this programme 
is to obtain new scientific and technological knowledge, and then implement it in ap-
plications for people on Earth. This work spans four key subject areas: research into 
fundamental life functions, development of new diagnostic methods and therapies in 
medicine, expansion of the horizons in physics research, and innovative materials re-
search.

Launcher systems

Space transport has a central role to play in the space strategy being pursued by
Germany and Europe. The overall objective is to provide a reliable, flexible and com-
petitive European launcher system, one that guarantees Europe autonomous access to 
space. At present, the Ariane programme serves that purpose, with its capable Ariane 
5 launcher. A decisive aspect of the work involved in developing the next generation 
of space launcher systems is the need to enhance competitiveness in the international 
arena. Activities focus on the development, analysis and evaluation of new propulsion 
and design concepts for the next generation of ‘classic’ launcher systems. This is the 
objective of ESA‘s Future Launchers Preparatory Programme, in which Germany is 
playing a significant role.

Space Station and exploration

Within the framework of ESA activities, Germany participated in the configuration of 
the International Space Station, ISS. Following the successful deployment of Columbus, 
the European space laboratory, the aim is to ensure the future of the ISS as a first-class 
research platform. The main objectives are the improvement and further development 
of the ISS infrastructure for new research areas. In the field of exploration, which in-
cludes the quest to find new worlds, the aim is particularly to test new technologies, 
which should help to better understand the history and future of the Solar System 
and the development of life on Earth. Robotic systems are being developed and built 
for exploration purposes. 

Technology for space systems

DLR’s space systems technology programme primarily supports the topics associated 
with automation and robotics, as well as cross-application satellite technologies. The 
area of automation and robotics has two focal points: robotic exploration and orbital 
robotics. Satellite technology research seeks to develop and deliver innovative technol-
ogies for satellites. As another focal point in the area of technology for space systems, 
the On-Orbit Verification programme for new techniques and technologies is imple-
mented. The aim of the programme is to verify, in orbit, new space technologies de-
veloped in Germany. Its core element is the German Technology Testing Carrier (Tech-
nologie-Erprobungs-Träger; TET) platform, a micro/mini class satellite developed from 
the BIRD satellite bus.

www.DLR.de/Space-Administration
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The Airbus A300 ZERO-G creates 22 seconds 
of zero-gravity per parabola during its flight 
manoeuvres

DLR‘s Justin the robot



“We are researchers at the joystick. With a wide range of simulators and 
Europe’s largest fleet of research aircraft, I am able to follow new topics 
at DLR all the way from the initial idea through to flight testing.”
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Aeronautics research

“Through my education at the test pilot 
school and attending international con-
ferences, DLR enables me to collaborate 
on the international arena at eyeball 
level, and to play my part in co-shaping 
the aviation scene in Germany as well as 
beyond its borders.”

Ina Niewind has been working at the 
DLR Institute of Flight Systems for five 
years and is in charge of its field office in 
Manching. This flight test engineer and 
her team join engineers from the Ger-
man Army (Bundeswehr) during investi-
gations and flight tests on the Eurofight-
er, Phantom and the latest A400M 
transport aircraft. On top of her profes-
sional work, she is also working on her 
doctorate degree, which deals with new 
flight testing techniques and the different 
control techniques employed by pilots.
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Fixed-wing aircraft
DLR‘s aims and objectives in this research sector include bringing about continuous 
improvement of existing aircraft, the design of new aircraft or families of aircraft, as 
well as the development and evaluation of new configurations. Reduction in adverse 
environmental impact and development costs, decrease in operating costs and an in-
crease in air transport safety also have key roles to play. The following research topics 
are of paramount importance: the physics of flight, structure and materials, systems 
and cabin, concepts and integration, simulation and validation, specific military tech-
nologies as well as laser research and technology. Within the scope of these individual 
research topics, some involve joint DLR-ONERA projects, where working methods are 
as complementary as possible, while others involve each partner pursuing their own 
projects individually.

Rotary-wing aircraft
DLR research in the rotary-wing aircraft sector – which includes helicopters and tilt-
rotor aircraft – concentrates on the following core areas: ensuring tried and tested 
tools are available at the draft design stage for reliable, powerful, cost-effective and 
environment-friendly helicopters, tilt-rotor aircraft and other kinds of rotary-wing 
aircraft. The safe operating range of rotary-wing aircraft needs to be extended to give 
them all-weather flying capabilities. To achieve this, pilot assistance systems, function 
automation and provision of additional visibility information through the fusion of 
various sensor systems all form part of this research. Another key focus area involves 
finding ways of improving safety, including crash safety and occupant protection 
systems. The reduction of environmental impact (especially noise) and increasing 
passenger comfort (specifically by reducing interior noise and vibration), the develop-
ment and evaluation of new technologies and rotary-wing aircraft configurations, and 
the provision of support and consultancy to the government and to industry in 
Germany and France also constitute focal areas of work in this sector.

Aeronautics research

Aeronautics research at DLR is based on the European Vision 2020 and its Strategic Research Agenda, agreed upon  
at the European level. The core research themes are: greater performance capabilities of the air transport system, im-
provement of the cost-effectiveness of development and operational work, reduction of airborne noise and noxious 
emissions and a better quality of air transport and flight safety. A key factor in this research agenda is the recognition 
of the paramount need for an integrated view of the air transport system. DLR’s unique spectrum of specialities in aer-
onautics research makes it an important player in Europe. Projects in this field are usually carried out collaboratively 
with several partners. DLR is linked through the European Research Establishments in Aeronautics, EREA, with the lead-
ing aeronautics research institutions throughout Europe. Particularly close cooperation exists with the French partner 
organisation ONERA, Office National d’Études et de Recherches Aérospatiales, and the Dutch NLR, Nationaal Lucht- en 
Ruimtevaartlaboratorium. DLR aeronautics research is subdivided into the following areas: fixed-wing aircraft, rotary-
wing aircraft, propulsion systems, air traffic management and flight experiments.

Flying rotary-wing aircraft simulator ACT/FHS 
with fly-by-light and fly-by-wire controls
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Propulsion systems
The field of propulsion systems includes all of DLR’s research activities, directed towards 
improving civilian aircraft engines, with particular emphasis on the reduction of fuel 
consumption levels and cutting pollution and noise. To this end, advanced simulation 
and measurement processes have been developed and test facilities have been provid-
ed – some of them unique – and used for technology validation purposes. This re-
search field comprises the subject areas of compressor technology, combustion cham-
ber technologies, turbine technologies and virtual propulsion unit/validation methods.

Air traffic management and flight  
experiments
The core activity in this research area is air traffic management, including ways to 
manage aircraft movements safely and efficiently, and to examine the interaction be-
tween humans and the environment. The spectrum of scientific disciplines extends 
from psychology, physiology and ergonomics to air traffic management systems of the 
future, including communication and navigation-related aspects and climate considera-
tions, as well as the interaction between air traffic and the environment. The research 
work is structured in an interdisciplinary way and is conducted under the following 
five main themes: efficient flight management, the human factor and safety in aero-
nautics, climate, weather and the environment, communication, navigation and moni-
toring, as well as innovative air traffic management.

Gas turbine rotor with compressor blades  
in the foreground and turbine blades in the 
background

Simulated pressure distribution on an Airbus A380 during landing

Aeronautics research

www.DLR.de/Aeronautics



“I like the challenge of 
constantly changing tasks, 
and the combination of 
engineering aspects and 
scientific topics character-
ising the daily work. On 
top of that, it is stimulat-
ing to work in an interna-
tional and multidiscipli-
nary team of highly 
motivated professionals.”
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Space research

“DLR has given me the opportunity to 
work in the exciting and unique space 
exploration mission Rosetta, designed to 
land on a comet and explore it after 
more than 10 years of travelling in 
space.” 

Cinzia Fantinati is the Rosetta Lander 
(Philae) Operations Manager. She has 
been working at DLR since 2004, at Ger-
many’s Microgravity User Support Center 
(MUSC) in Cologne, where the Lander 
Control Center (LCC) is located. She 
joined the Philae mission team just as 
work was starting on the Lander, and 
was involved in the launch preparation 
campaign for the spacecraft. After the 
mission launch, she worked on planning 
and implementation of Philae flight  
operations. She was involved in system 
checks, emergency responses and fly-bys 
of planets and asteroids. Since early 2012, 
she has been in charge of the Philae Op-
erations Team and coordinates prepara-
tions for landing on the comet in 2015, 
and for the subsequent in-situ science 
campaign execution.
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Germany‘s TerraSAR-X radar satellite is acquir-
ing images of the entire surface of Earth using 
an X-band radar with a resolution down to 
one metre

Earth observation
Satellite-based Earth observation allows us to acquire important data about our planet, 
which gives us the tools to describe, understand and forecast developments in our en-
vironment. 

The extent and speed of global change and its impacts on human life makes this in-
creasingly important. Earth observation research at DLR covers the entire spectrum of 
tasks of satellite-based remote sensing, which ranges from innovation in the develop-
ment of sensors and data evaluation, the preparation and development of new mis-
sions and their ground operations, to the processing of resulting data to ready it for 
use in a variety of applications. This wide range reflects the fact that all the important 
types of expertise are grouped together at DLR, which works in close collaboration 
with industry, science and public sector users, with the aim of fully exploiting the ben-
efits that can be derived from the applications of satellite-based remote sensing. The 
research field of Earth observation covers the subject areas of trace gases, clouds and 
climate, high-resolution radar, reception and processing systems for remote sensing, 
information management and information extraction, as well as monitoring of natural 
resources and hazards.

Space exploration
DLR focuses on the exploration of the Solar System, with particular emphasis on the 
origin, formation and development of the planets, their moons, comets and other 
small planetary bodies. To achieve this, DLR employs remote sensing systems in both 
spacecraft and ground-based facilities, such as observatories. Laboratory experiments 
and preparations of in-situ studies as well as modelling are all-important supplements 
to this work. DLR is involved in international space missions such as Mars Express, 
Cassini-Huygens (exploration of the Saturnian system), Rosetta (exploration of a comet), 
Venus Express, CoRoT (search for extrasolar planets) and Dawn (exploration of two 
asteroids).

Space research

The field of space research includes the development, use and operation of space infrastructures and technologies. This 
results in substantial benefits to society, especially when it comes to exploring our environment, detecting changes and 
interrelationships within it, and understanding and developing appropriate communication and navigation technolo-
gies. The objectives of the space research carried out at DLR include the study of our planetary neighbours in the Solar 
System and the origin and evolution of Earth, both of which drive space exploration forward. This includes examining 
the life and material science processes under space conditions, as well as the development and operation of robotic 
systems and control centres. This sector of research includes Earth observation, communications and navigation, space 
exploration, microgravity research and life sciences, space transport and technologies for space systems.
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Space research

Crater with water ice at the North Pole of Mars, imaged by the High Resolution Stereo 
Camera (HRSC), operated by DLR on board the ESA Mars Express spacecraft.

Communications and navigation
Satellite communication is by far the most important economic factor associated with 
space; it is the dominant technology for television and radio services. Satellite commu-
nication is also becoming increasingly important in the mobile services sector and for 
security-related applications. Looking to the future, DLR is developing new system 
concepts, transmission processes and protocols for broadband and mobile satellite-
based Internet and multimedia communications. DLR‘s activities in the navigation  
sector also focus on long-term research at the technological forefront of commercial 
applications. The aim is to provide industry with application-ready processes and tech-
nologies and to provide the state and operating companies with decision-making aids 
in the form of new system concepts and their evaluation. One focus point is Galileo, 
Europe‘s future satellite navigation system.
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Research under space conditions
This field examines questions relating to materials science and the life sciences under 
the special conditions of zero gravity. In addition to the International Space Station, 
scientists use sounding rockets, parabolic flights and the Drop Tower in Bremen as 
low-gravity research platforms. In materials science, theoretical and experimental 
methods are used to conduct research into the properties of molten materials and 
their solidification. Work is continuing on ways to use these results to forecast the 
properties of materials and, through this, draw conclusions about materials design. 
Life sciences research focuses on finding preventive healthcare methods and ways of 
maintaining the performance levels of astronauts – but also for all people in a mobile 
society. To this end, astronauts are examined to find out how well they are able to adapt 
to the conditions of life in space and to establish how well they are able to readapt to 
normal gravity conditions upon their return to Earth. These results help to clarify physi-
ological and pathophysiological questions and also to yield basic insights with scope for 
potential applications in medicine. This work also examines the impacts of radiation, 
nutrition, physical inactivity, long-term lack of exercise and ageing on human health.

Experiments in weightlessness: the Airbus A300 ZERO-G follows a parabolic flight path. This 
creates conditions close to complete weightlessness for approximately 20 to 22 seconds.

www.DLR.de/en
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Space transport
Key in the development of future space transportation in Europe is the need to in-
crease international competitiveness through greater reliability and flexibility, as well  
as competitive pricing for launches. With its future-oriented research, DLR is a capable 
partner for German industry and is recognised internationally. DLR makes key contri-
butions towards research into upper stage space transportation systems and superson-
ic flight experiments for re-entry into Earth’s and other planetary bodies‘ atmospheres; 
it also conducts thorough examinations of propulsion systems and subsystems, as well 
as system analyses and virtual design to lay the groundwork for future launcher sys-
tems.

Technology for space systems
In the field of space systems technologies, the foundations are laid for future space 
systems and missions. DLR is developing innovative technologies and has a selection of 
technology components at its disposal. Its work includes research into robotic servicing 
in space and concepts for robotic exploration and mobility, innovative operating tech-
nologies, as well as development and qualification of modern satellite components. 
Examples of this are DLR’s On-Orbit Verification Programme and the technology asso-
ciated with sounding rockets. The Institute of Space Systems in Bremen strengthens 
DLR’s satellite design and systems expertise and manages the DLR Compact Satellite 
Programme.

Launch of an Ariane 5 ECA on 29 October 
2009 at 21:00 Central European Time from 
Kourou in French Guiana.

Space research

www.DLR.de/Space
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Energy research

“At DLR, I feel as comfortable as I do because I feel that my 
team shares my enthusiasm for co-shaping the future of sus-
tainable energy supply.”

Robert Pitz-Paal, born in 1963, is a physics graduate who went 
on to take a doctorate in engineering before starting to work at 
DLR in Cologne in 1993, where he is involved in research into solar 
thermal power plants. In 2003, he was offered a Professorship of 
Solar Technology at the RWTH in Aachen. Since 2011, he has been 
Co-Director of DLR’s new Institute of Solar Research. He is married 
and has four children.
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Gas turbines
In the areas of combustion and gas turbine technology, work is being conducted on 
the optimisation of gas turbines with regard to their efficiency, low pollutant emissions 
and flexibility. Alongside traditional gas turbines for power stations, with capacities in 
the tens of megawatts range, micro gas turbines with outputs of a few kilowatts are 
being investigated and optimised.

Solar research
Solar research is particularly focused on optimising solar power plants that employ 
concentrated solar radiation to produce base load power using steam generation cou-
pled with thermal storage. DLR is further developing existing concepts and exploring 
new techniques. The goal is to improve the technology, thereby reducing costs and ac-
celerating market entry. For experiments in the field of solar-chemical cycles – for ex-
ample, hydrogen production  – and for experiments under space conditions – for ex-
ample, testing photovoltaic modules for spacecraft – researchers are able to use both 
a highly concentrating solar furnace and a high-power light source.

Wind energy and materials research
At present, DLR’s research portfolio also includes wind power. Here, DLR’s extensive ex-
pertise in aeronautics is ideally suited to optimising the design of wind energy plants. 
Materials research at DLR makes substantial contributions to energy topics across a 
range of research areas. It plays an important role in the development of lighter rotor 
blades for wind turbines, heat-resistant combustion chambers, lighter blades for gas 
turbines and more robust radiation receivers for solar tower power plants.

Energy research

DLR has been involved in energy research since the mid 1970s, making important contributions for a sustainable energy 
system. Multidisciplinary teams are able to tackle all subject areas thanks to the unique and comprehensive testing facili-
ties and computing resources provided by major research institutions. DLR has become a national and, on occasion, global 
leader in many of these research areas. DLR’s activities in the field of energy focus on the development of innovative 
technologies for the production of electricity, energy storage and energy system modelling. 

The solar thermal power tower plant in 
Jülich
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Energy research

Energy storage
Energy storage will play a major role in the energy systems of the future. DLR energy 
researchers are working on thermal, chemical and electrochemical storage technolo-
gies. For electrochemical storage, researchers at DLR are collaborating closely with 
other Helmholtz Association members on the next-but-one generation batteries and 
novel applications of fuel cells.

Systems analysis
DLR energy systems analysis evaluates various energy technologies and examines  
different scenarios, such as that of the future energy mix. Systems analysis provides 
the basis for decisions in both policymaking and research.

www.DLR.de/Energy

Assembly of a high-temperature fuel cell in cassette form



“Aircraft and clouds have always fascinated me. At DLR, I am able to 
work on aviation and meteorology, and to carry out my research in 
exceptional conditions – from the latest workplace technology and 
superbly equipped laboratories through to having access to unique 
research aircraft.”
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Transport research

Bernadett Weinzierl is an atmospheric physicist; she has been 
working at the DLR Institute of Atmospheric Physics since 2004.  
She is head of the Helmholtz-Hochschul-Nachwuchsgruppe Aer-
CARE and, since October 2011, is also a junior professor of ex-
perimental aerosol physics at the Ludwig-Maximilians-Univer-
sität in Munich. With her   group, she examines how detached 
aerosol layers – desert dust, volcanic ash or soot – affect the at-
mosphere and the climate. In 2010 she was part of the team of 
experts that examined the ‘plume’ of the Icelandic volcano Ey-
jafjallajökull with the Falcon research aircraft.

“My work at DLR is always exciting; it never gets boring.  
Here, I am able to investigate issues in atmospheric physics  
with a team of national and international colleagues.”
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A model Next Generation Train inside the cryogenic wind 
tunnel in Cologne

Terrestrial vehicles
Terrestrial vehicles, in particular road vehicles, provide the majority of transport services. 
This will not change in the foreseeable future. The same applies to the associated chal-
lenges, such as the scaling down of energy consumption, reduction of emissions for 
noise, carbon dioxide, particulates and pollutants, the wider use of alternative fuels and 
improvements in safety and comfort. While devising appropriate solutions, researchers 
at DLR pay most attention to road and rail vehicles and draw on the synergies that 
come from this approach. Visionary solutions for the future are currently being devised 
under the Next Generation Car and Next Generation Train projects. Both research top-
ics share a linked systematic approach. 

Traffic management
The challenges of traffic management come from the continuously rising demand for 
transport combined with the constraints of existing infrastructure – to safeguard mo-
bility for people and goods and to preserve the environment and natural resources. 
The fundamental objective of this field of research is to improve effectiveness and effi-
ciency of infrastructure use through innovative traffic management while reducing the 
impact on the environment at the same time. Due consideration needs to be paid to 
road, rail and maritime transport as well as to airports – with their intermodal node 
function. Traffic management research has a direct practical application in dealing with 
major incidents and catastrophes. Work is aimed at devising new approaches and in-
novative solutions to help the police as well as emergency services to increase security.

Transport research

The aim of DLR’s work in transport research is to help devise meaningful solutions to relevant traffic problems that will 
also help to ensure the mobility of people and goods in the future, to protect the environment and natural resources, 
and to increase transport safety standards without losing sight of the need for cost-effectiveness. With these guide-
lines in mind, this research area invests its resources in the fields of terrestrial vehicles, traffic management, transport 
systems and systemic electromobility.
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The Traffic Tower is a virtual traffic  
management centre at DLR

Transport research

Transport systems
The complexity of the multimodal transport systems and the interactions between 
transport development, environmental factors, legislative policy measures and techno-
logical innovations make it difficult to make in-depth analyses, evaluations and deci-
sions. By adopting an integrative approach to these issues, DLR is blazing new trails in 
the investigation of these interdependencies. Backed by a comprehensive set of skills 
relating to the origins and development trends in transport, the spread and the impact 
of noise, pollutant emissions and the impact of climate, technological development 
and economic effects, a model can be created that incorporates the most important 
elements of the process chain which it then uses software to depict. There are many 
ways of working together to exploit the know-how available at DLR as fully as possi-
ble. For example, the expertise of the DLR atmospheric research team could be men-
tioned here. It is then possible to make verifiable and structured statements about de-
velopments in the transport system, about potential management options and the 
implications of these options on the environment, the economy and society.

Systemic electromobility research
The objective of systemic electromobility research at DLR is to fundamentally increase 
the acceptance and use of electric vehicles. This not only involves the further develop-
ment of vehicle technology and components, but also the requirements and implica-
tions of electromobility for the transport and energy system as a whole. The transport 
demand and user requirements share the focus with traffic and mobility management, 
infrastructure integration and the supply of electrical power, the analysis of related 
economic and ecological systems as well as strategies for successful market implemen-
tation and business models. Electromobility will not just be researched within DLR. 
Rather, the aim is to use DLR’s expertise and systemic understanding jointly with its part-
ners in research and industry to foster the sustained development of electric vehicles.

www.DLR.de/Transport
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Large research facilities and DLR’s aircraft fleet

DLR operates the largest civilian research  
aircraft fleet in Europe

www.DLR.de/Research-aircraft

DLR’s altitude simulation test rig P4 in  
Lampoldshausen

DLR operates a wide range of large research facilities such as rocket test stands, wind 
tunnels, propulsion units and material test benches, combustion chamber test stands, 
a high-flux-density solar furnace, plasma spray facilities, a motor vehicle roller test rig 
and driving simulators, as well as test benches for material inspections and laser re-
search. In addition, DLR has access to Europe’s largest test centre for concentrating 
solar technologies, the Plataforma Solar de Almería (PSA) in Spain, and operates the 
experimental Jülich solar tower. 

DLR is the largest civilian operator of research aircraft in Europe. Its versatile fleet com-
prises 13 wholly-owned aircraft. With them, the DLR Flight Experiments Facility can 
handle almost any mission – something that many customers appreciate as much as 
the DLR institutes themselves. Jets, turboprops, rotary-wing aircraft, light aircraft and 
gliders; a fleet of research aircraft could hardly be more versatile than that. Research-
ers and scientists from around the world make use of the services of DLR.

The threads come together at the two DLR sites for flight operations, Oberpfaffen-
hofen and Braunschweig. Oberpfaffenhofen uses its aircraft as versatile measurement 
platforms for its atmospheric, climate, environment and transport research, and the 
Braunschweig site focuses primarily on developments associated with aircraft and heli-
copters.

The German Federal Office of Aviation (Luftfahrtbundesamt; LBA) has recognised 
DLR‘s Flight Experiments Facility as a technical aviation entity authorised to carry out 
maintenance work on its own aircraft. This means that, in collaboration with DLR‘s 
own development wing, this division can, for the most part, approve modifications to 
scientific installations and conversions to its aircraft under its own responsibility.
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