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DLR in Stuttgart

The five research institutes of the  
German Aerospace Center (DLR) in 
Stuttgart have a headcount of nearly 
600 employees working on research 
topics in the fields of aeronautics, 
space, energy, transport, and security. 

Research since 1954
Today’s DLR site goes back to the 
Research Institute of Jet Propulsion Physics 
which was founded at Stuttgart Airport  
in 1954. In 1961, the site was moved to 
Pfaffenwald in Stuttgart-Vaihingen. 
Because of its geographical proximity to 
Stuttgart University and its close coopera-
tion with it in academic research and 
teaching, the DLR site is firmly integrated 
in Stuttgart’s science landscape. 

Networked with industrial companies  
DLR’s research infrastructure is also avail-
able to industry users. Its Technology  
Marketing department promotes close 
networking with industry partners, permit-
ting new products to be developed and 
secure jobs created, particularly in growth 
industries. 

Institutes and facilities
On the following pages, DLR’s institutes 
and facilities in Stuttgart will present them-
selves: 

- Institute of Structures and Design
- Institute of Vehicle Concepts
- Institute of Technical Physics
- Institute of Technical Thermodynamics
- Institute of Combustion Technology
- Institute of Solar Research
- DLR_School_Lab

For further information, visit:
www.DLR.de/stuttgart

View of the Stuttgart site
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The Institute of Structures and Design 
develops high performance structures 
for the aerospace and the transportation 
engineering as well as for energy appli 
cations, with a focus on ceramic fibre, 
polymers, and hybrid composites. 

Efficient and costeffective
For future aircraft generations, the insti-
tute develops innovative lightweight 
design concepts based on fibre-compos-
ite plastics, to be integrated in wings, 
fuselages, tail assemblies, and drive com-
ponents, covering the entire engineering 
chain from material to robot-based auto-
mated production. The intention is to 
reduce aircraft fuel consumption by intro-
ducing lighter structures and develop a 
cost-effective production process at the 
same time.

Crash and impact safety
Another focus is on investigating the  
stability of highly-stressed load-bearing 
structures in the event of a crash or a 
shock-like impact – a bird strike, for 
example. The structural concepts derived 
from these investigations for aircraft, cars, 
or trains aim at maximising passenger 
safety. 
 

Institute of  
Structures and Design

Ceramics without brittleness
Structures made of fibre-reinforced cera m-
ics are extremely damage-tolerant. A  
liquid silicating process developed at the 
institute permits producing ceramic struc-
tures that will withstand extreme loads as 
well as temperatures of up to 2000 
degrees Celsius. Such materials are used, 
for example, in aircraft jet engines. 

Heatresistant for space
These performance characteristics predes-
tine fibre ceramics for space applications. 
The institute develops propulsion system 
components for space vehicles and ther-
mal protection systems for their re-entry. 
Research activities range from structural 
development and bench tests to real-life 
flight trials. 

Contact:
www.DLR.de/bk
+49 (0)711 6862444
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Part of the SHEFEX space vehicle
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The Institute of Vehicle Concepts is 
concerned with technologies for sus
tainable future road and rail vehicle 
systems. Its work includes making 
studies, concepts, calculations, and 
simulations as well as building dem
onstrators and research vehicles.  

Emissionfree drive systems
Hybrid drives, fuel-cell systems, and the 
generation of electricity from waste heat 
help to increase energy efficiency, point-
ing the way towards emission-free mobility. 
The institute’s patented free-piston linear 
generator is highly efficient at producing 
electricity for power vehicles in the future, 
improving their fuel economy and reduc-
ing their emissions. A TÜV-certified, all-
wheel climate role test rig features lead-
ing-edge technology to help with the 
development of alternative powertrain  
systems. 

Institute of 
Vehicle Concepts

Efficient vehicles through light
weight construction
The institute applies DLR’s aerospace  
competence in developing lightweight  
and hybrid concepts for new road and rail 
vehicles on the basis of multi-material 
composite structures and innovative hybrid 
strategies. Saving weight reduces the fuel 
consumption of a vehicle without affect-
ing its safety standard.

Holistic concepts
The institute merges separate technolo-
gies into innovative and sustainable vehi-
cle systems which it evaluates against 
environmental and cost criteria. Regard-
ing rail vehicles, for example, the research 
focus is on lighter high-speed trains that 
are more climate-friendly, economical, 
and comfortable. 

Contact:
www.DLR.de/fk
+49 (0)711 6862773

Allwheel climate role test rig
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The Institute of Technical Physics 
addresses selected fields in optics and 
photonics. Its work encompasses inves
tigating questions from the aerospace 
sector and contributing towards defence 
and security research.  

Transmitting energy by laser radiation
The institute is working on radiation sources 
that are capable of transmitting energy safe-
ly across long distances. High-energy thin 
disc lasers are particularly suitable for these 
applications because of the good quality of 
their beam. Long-range laser effectors 
might, for example, supply power continu-
ously to satellites and uncrewed platforms, 
or they might help to protect facilities from 
attack. 

Monitoring space debris
As part of its optical reconnaissance 
research activities, the institute is building a 
system for monitoring the increasing vol-
ume of space debris. Potentially hazardous 
objects are registered with extreme precision 
to protect satellite systems from damage. 

Institute of 
Technical Physics

Propulsion units for spacecraft
Because of their high precision, lasers may 
also be used in new satellite propulsion 
systems. As the demand for accurate and 
reliable space propulsion units is growing, 
the institute is currently exploring a stable, 
laser-based drive unit for missions in space. 

Identifying hazardous materials
Hazardous chemical, biological, radioactive, 
or explosive substances may threaten civil 
security. A wide variety of hazardous 
materials can be detected and identified 
by laser-based devices at distances of one 
kilometre and more. Called stand-off 
detection, the method takes advantage of 
differences in the interaction between 
light and matter.  

Contact:
www.DLR.de/tp
+49 (0)711 6862773

Demonstrator system for detecting space debris



Research at the Institute of Technical 
Thermodynamics concentrates on effi
cient and resourcesaving energy stor
age and conversion technologies. It 
ranges all the way from theoretical 
studies and basic laboratory research 
to the operation of pilot installations, 
complemented by analytical system 
studies. In addition to these core 
activities in energy research, the insti
tute also employs its competence in 
the areas of aeronautics and transport 
research. 

Energy storage
The institute aims to advance the develop-
ment of electrical, chemical, and thermal 
storage systems. Economical storage con-
cepts are of critical importance particularly 
with regard to the use of renewable ener-
gies, electromobility, and improvements in 
energy efficiency. Storage devices could 
supply solar energy at night, and make 
wind power continuously available despite 
its fluctuations. In the manufacturing 
industries, fuel consumption may be 
reduced markedly by using waste heat. 
One key problem on the way to electro-
mobility is that of next-generation batter-
ies. The current research and development 
focus is on lithium-air/lithium-sulphur  
batteries. 

Energy conversion
The use of fuel cells, efficient electro-
chemical energy converters, is being 
increasingly considered in many areas, 
ranging from stationary energy supply to 
mobile applications. They may be used as 
stationary generators in hybrid power sta-
tions, as well as in aircraft power supply 
systems. Another line of research is to 
explore methods to generate and store 
hydrogen. 

Energy scenarios
The institute shows what technical and 
structural options exist to secure the  
sustainability of our power supply. DLR 
scientists analyse technologies and their 
potential applications, evaluating their 
respec tive pros and cons. On that basis, 
they develop scenarios and action recom-
mendations that point the way to a future 
with an affordable, safe, and sustainable 
energy supply. 

Contact:
www.DLR.de/tt
+49 (0)711 6862359

Institute of  
Technical Thermodynamics
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A material for storing heat



The Institute of Combustion Technolo
gy investigates questions relating to 
combustion in powerstation gas tur
bines and aircraft engines as well as 
in motors and systems. It aims to 
enhance the efficiency of the combus
tion process while keeping it stable 
and reducing the emission of pollut
ants. 

Understanding combustion processes 
The development of new low-emission 
combustion systems requires a thorough 
understanding of the chemical and physi-
cal processes that occur during combus-
tion. Detailed insights into these processes 
assist in optimising combustion chamber 
designs. Laser-based measuring technolo-
gies, for example, permit analysing flame 
structures and velocity fields with a high 
temporal and spatial resolution. The insti-
tute also explores chemical reaction mech-
anisms in combustion, feeding their results 
into the database of numerical simulations 
run on high-powered computers. Devel-
oped at the institute, these numerical 
computation methods assist in developing 
and investigating new combustion tech-
nologies. 

Institute of  
Combustion Technology
  

Climatefriendly power stations
The institute has its own facilities for stud-
ying combustion processes under the con-
ditions that prevail in real power stations. 
New gas turbine concepts for power gen-
eration should be low-polluting, flexible as 
to fuels, and highly efficient. Combined 
with alternative energy sources, such as 
wind and solar power, they may compen-
sate their output fluctuations, thus ensur-
ing a continuous and secure supply of 
energy. 

Designer aviation fuels 
In the future, kerosene will be gradually 
replaced in aviation by synthetic alterna-
tive fuels derived from coal, natural gas, 
or biomass. These fuels may be manufac-
tured so that they are superior to kerosene 
in terms of sustainability and technical 
performance. The institute explores the 
combustion properties of these new fuels 
for the aviation industry.

Contact: 
www.DLR.de/vt
+49 (0)711 6862308
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Laser measuring technology 
in combustion research
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The objective of solar research is to 
develop the concentration of solar 
systems that produce heat, electricity, 
and fuel for a sustainable energy  
supply. 

Harnessing the power of the Sun
Research activities revolve around solar-
thermal power stations where the Sun’s 
rays are concentrated and converted into 
heat. A parabolic trough collector, for 
example, focuses direct solar radiation on 
a pipe, heating the carrier medium in it.  
In heliostat power plants, mirrors concen-
trate solar radiation at the top of a tower, 
producing temperatures as high as 1000 
degrees Celsius which can be used in high-
ly efficient power-generation processes.  

Contact:
www.DLR.de/sf

Institute of Solar Research Large Research Installations

Test stands and large research installa
tions support research at DLR Stuttgart. 
Examples:

Computer tomography (CT)
The Institute of Structures and Design uses 
two CT systems for non-destructive, three-
dimensional examinations of anything 
from massive metal components to very 
small material samples. 

Allwheel climate role test rig
Equipped with an exhaust extractor, the 
climate-controlled four-wheel dynamome-
ter is used by the Institute of Vehicle Con-
cepts for testing vehicles with convention-
al and alternative electrical drives. 

Test centre for laser lenses
The Institute of Technical Physics operates 
a clean-room laboratory where it qualifies, 
among other things, laser lenses for space 
missions. Researchers test and improve lens 
systems, even under space conditions. 

HOTREG hightemperature storage 
Researchers at the Institute of Technical 
Thermodynamics use this test bed to 
investigate heat-storage materials and 
concepts at temperatures ranging from  
20 to 850 degrees Celsius. 

Micro gas turbine test rig 
At this test stand, the Institute of Com-
bustion Technology explores and develops 
gas turbine-based power station concepts 
for local power and heat generation. 

15

Research platform  
in Almeria (Spain)
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DLR Stuttgart is actively engaged in 
training the next generation of scien
tists and engineers. Thanks to being 
engaged in working groups, joint pro
jects, and acting as teachers at col
leges and universities, DLR scientists 
form part of a closelyknit academic 
network, particularly with the neigh
bouring University of Stuttgart. 

First contact with DLR Stuttgart
Students may work as interns in all areas 
of research represented at the site, or they 
may write their degree papers under pro-
fessional supervision. All institutes support 
doctoral students under the DLR_Gradu-
ate_Program. 

Vocational and degree courses
Together with the Baden-Wuerttemberg 
Cooperative State University, DLR Stutt-
gart offers a course to qualify as bachelor 
of mechanical or electrical engineering 
and informa tion technology. Training as  
a precision mechanic, systems electronics 
engineer, laboratory assistant, or office 
communication professional opens up 
prospects of a job in a thrilling scientific 
environment. The BOGY programme of 
Baden-Württemberg and the nationwide 
Girl’s Day serve to capture the interest of 
young people in science and technology 
at an early age. 

Mentoring and  
Career Development

DLR_School_Lab  
Lampoldshausen/Stuttgart

The DLR_School_Lab provides interme
diate and senior pupils with opportu
nities to familiarise themselves with 
DLR’s current research areas and run 
their own experiments with the pro
fessional support of DLR scientists. 

A firsthand impression of research
In a high-tech laboratory at the test range 
for rocket propulsion systems in Lampolds-
hausen, school forms may discover their 
experimental skills in practical and realistic 
tests and familiarise themselves with the 
fundamental methodology of science: 
observing, measuring, modelling, and 
simulation as well as their various combi-
nations. In this way, pupils obtain a a first-
hand impression of the life and work of 
research physicists, chemists, and engineers 
as well as of the true nature of scientific 
work and research. 

Contact:
www.DLR.de/schoollab
+49 (0)6298 28206
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DLR Stuttgart: How to get there

To reach DLR in StuttgartVaihingen,  
proceed as follows: 

By rail: 
- At the Stuttgart central station, board the S1, S2  
 or S3 light railway for Herrenberg, Filderstadt or  
 Flughafen/Messe.
- From the Universität stop, follow the DLR signs; it is  
 about ten minutes’ walk to DLR Stuttgart. 

By car:
Coming from Munich/Ulm or Karlsruhe on the A8 or 
from Heilbronn or Singen on the A81, 
- go to Stuttgart Zentrum/Stadtmitte at the Stuttgart  
 motorway intersection, 
- take the third exit (Universität), 
- at the big signalised intersection, turn left across the  
 bridge into Universitätsstraße.
- After about 800 metres, turn right into Pfaffenwald - 
 ring; you will find DLR after about 100 metres on  
 the left.

By air:  
- From Stuttgart-Echterdingen airport, 
- take the S2 or S3 light railway for Backnang or  
 Schorndorf to the Universität stop
 and proceed as described under “By rail”.
- A taxi will take you from the airport to DLR in about  
 30 minutes. 
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German Aerospace Center

Pfaffenwaldring 38-40
70569 Stuttgart
Phone +49 (0)711 6862-0



German Aerospace Center

Site manager
Philipp von Ritter zu Groenesteyn
Phone  +49 (0)711 6862-331
E-mail  info-st@dlr.de

www.DLR.de/stuttgartD
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DLR at a Glance

DLR is Germany‘s national research centre 
for aeronautics and space. Its extensive 
research and development work in Aero-
nautics, Space, Energy, Transport and 
Security is integrated into national and 
international cooperative ventures. As 
Germany‘s space agency, DLR has been 
given responsibility for the forward plan-
ning and the implementation of the Ger-
man space programme by the German 
federal government as well as for the 
international representation of German 
interests. Furthermore, Germany‘s largest 
project management agency is also part 
of DLR.

Approximately 7000 people are employed 
at 16 locations in Germany: Cologne 
(headquarters), Augsburg, Berlin, Bonn, 
Braunschweig, Bremen, Goettingen, 
Hamburg, Juelich, Lampoldshausen,  
Neustrelitz, Oberpfaffenhofen, Stade, 
Stuttgart, Trauen, and Weilheim. DLR  
also operates offices in Brussels, Paris, 
and Washington D.C.


