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DLR is the national aeronautics and space
research centre of the Federal Republic
of Germany. Its extensive research and
development work in aeronautics, space,
energy, transport and security is integrated into national and international
cooperative ventures. In addition to its
own research, as Germany’s space agency,
DLR has been given responsibility by
the federal government for the planning
and implementation of the German space
programme. DLR is also the umbrella
organisation for the nation’s largest
project execution organisation.
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The DLR
Lampoldshausen site
DLR‘s Lampoldshausen site was founded in 1959 by space pioneer Eugen Sänger as a test facility for liquid-propellant rocket
engines. The compound is about 35 hectares in size. In 1963,
the Institute of Chemical Rocket Propulsion, which had gone into
operation in 1962, was commissioned to set up a European highaltitude test centre in collaboration with the industry. Tests of
rocket propulsion systems began immediately. From the midsixties onwards, large test stands were built for conducting
development and acceptance tests on the third stage of the
first European launcher Europa (ELDO launcher programme).
Since 1973, the institute has been supporting programmes relating to the European launcher Ariane, which is being developed
under the aegis of the European Space Agency (ESA). In 2002,
the DLR facility, which now accommodates all research and rocket engine testing activities was renamed as Institute of Space Propulsion. The institute handles research, technology, development,
and experimental activities of every kind at a single location. The
present headcount at the Lampoldshausen site is 320.
A working group of the former Bölkow Entwicklungen KG arrived
on the DLR Lampoldshausen premises in 1963. Their visit was
about the ELDO launcher programme. It marked the beginning of
what became a new facility of Airbus Defence and Space GmbH,
which today employs about 320 people who develop, produce,
and test propulsion systems for satellites and space probes.

Technical infrastructure
In addition to various test stands and a laboratory for research and
industrial uses, the premises include administration buildings and
the infrastructure required for storing cryogenic propellants, which
have to be kept at extremely low temperatures. Being subject to the
provisions of the Hazardous Incident Ordinance, Lampoldshausen
has a site security centre, a fire department, and a team of paramedics and security officers who keep employees, facilities, and the
environment safe while test and research activities are in progress.

The DLR Forum
The DLR Space Propulsion Forum, which opened in June 2013,
puts people in direct touch with the history of European astronautics. Numerous exhibits illustrate the site‘s outstanding competence in particular the development of high-altitude simulation facilities and rocket engine tests. Splendidly equipped, the
DLR_School_Lab rooms offer groups of students an opportunity
to conduct experiments under the guidance of an expert.
The research campus, a recent addition to the site, is connecting
experts from science and industry. National and international
partners are invited to use the DLR-Forum with its open and
modern designed exhibition area, as a communication platform
with space for creativity.

DLR Space Propulsion Forum

The Institute
of Space Propulsion
Test Facilities

Test Stand Technology

DLR’s Lampoldshausen site operates a number of test facilities for
testing rocket engines. Current activities include:

The test stand technology department (PTE) handles the engineering design of model combustion chambers as well as test
stands for rocket engines. One test of particular importance in
this context is to simulate the operation of rocket engines at high
altitudes, i.e. testing propulsion systems under conditions that
prevail on high altitude during a rocket’s ascent.

-D
 evelopment, qualification, and flight acceptance tests of micropropulsion engines for satellites and space probes at test stand
P1.0.
- T he altitude facility P4.1. This stand is currently being used to
test the new European Vinci upper-stage engine. What makes
Vinci special is that it is re-ignitable. It can therefore be used
flexibly on the future Ariane launcher to carry a variety of different payloads to different orbits.
-Qualification and flight acceptance tests are conducted at the
altitude facility, P4.2, where the Aestus engine is being tested.
It is installed in the upper stage of Ariane 5ES which has been
used to supply the International Space Station (ISS) since 2008
and will be instrumental in setting up the European satellite
navigation system, Galileo, from 2014 onwards.
-D
 evelopment, qualification, and flight acceptance tests of the
Vulcain 2 main-stage engine of Europe’s Ariane 5 launcher.
-R
 esearch and technology experiments at the European highpressure test stand P8 on rocket engines that work with a
cryogenic propellant combination of liquid hydrogen and
liquid oxygen.

Essential technologies for high-altitude simulation include supersonic diffusers for re-condensing the engine exhaust gas, steamjet ejectors for removing the exhaust, and rocket steam generators to supply steam. Basically, a rocket steam generator vaporises
water by injecting it into the hot gas of a combustion chamber.
The propellants employed in the process are alcohol and liquid
oxygen.
At present the new and in Europe outstanding upper stage test
stand P5.2 is under construction. Besides engine components and
complete engines, also complete upper stages can be qualified at
the DLR site in Lampoldshausen. This test stand is an important
contribution to the further development of the European Ariane
launcher 6.

Aerial view of the P5 test stand during
an engine‘s hot-firing

Rocket Engines & Propellants

Safety, Quality and Industrial Engineering

Research and development lay the fundamentals for progressive
technologies to be used in future space transportation systems.
The main research focus at DLR‘s Lampoldshausen site is on basic
insights that permit developing reliable and powerful liquid-propellant rocket engines. This includes the development of engines
that are capable of multiple firing under the vacuum conditions
prevailing in space. At the same time, keeping production costs
under control is always being considered.

All activities relating to research and the test operation of rocket
test stands that fall within the remit of the Institute of Space
Propulsion also form part of the European Ariane launcher programme. The great success enjoyed on the market by the Ariane
programme is largely due to the stringent quality and safety
requirements of the space industry. The trend towards European
and international process standardisation and the need to conform to mandatory specifications prompted the introduction of a
quality management system (QMS) under DIN EN ISO 9001:2000.
The QMS supports the operation of test stands in every phase of
a project. Requirements are laid down in customer-specific quality
assurance plans that are drawn up separately for each test facility.

Applied research focuses on areas such as:
-p
 ropellant conditioning and combustion processes in cryogenic
rocket engines under high-pressure conditions
-p
 ropellant conditioning and combustion processes in rocket
engines with advanced propellants as, for example, gels and
ionic liquids and also in hybrid rocket engines
- s tudying the interaction between acoustics and combustion as
well as reviewing and validating strategies to avoid combustion
instability
- heat transfer in structures exposed to high thermal loading

The high-altitude simulation test
stand P4, where the Aestus and Vinci
upper-stage engines for Ariane 5 are
tested in vacuum chambers

The Institute of Technical Physics

TTZ – The TechnologyTransferCenter

The Institute of Technical Physics works in various fields of optics
and photonics. Photonics comprises the basics and applications of
optical methods and technologies. DLR Lampoldshausen is particularly concerned with research on and the development of new
laser sources as well as the application of laser beams in active
optical systems.

In November 2000, the TechnologyTransferCenter (TTZ) was
established as a co-operation venture between DLR, the regional
business promotion programme, the Heilbronn-Franken Chamber
of Industry and Commerce, the Heilbronn-Franken Chamber of
Crafts, and the Hardthausen Town Council.

Scientists at the Lampoldshausen site conduct research and development on and with the chemical oxygen-iodine laser (COIL), a
device optimally suited to high-energy applications. The institute
operates the most powerful laser of this type in Europe.
Progress in the development of laser sources permits, for instance,
the early identification of harmful or hazardous substances, an
aspect of growing importance in the field of security research.
This makes laser-based stand-off detection a new key area of
laser research at the Institute of Technical Physics.
While laser sources are developed in laboratories, robust research
results can be obtained only under real-life atmospheric conditions. The way in which laser beams are influenced by the atmosphere in various different weather conditions is just as important
as the effect of the distance to the laser source. DLR‘s recentlybuilt laser test range features a comprehensive scientific-technical
infrastructure for studying and optimising laser beam properties
and the long-range effects of lasers under real atmospheric conditions.

The transfer of technologies based on DLR science to regional
enterprises not only boosts local business but promotes co-operation in fields where basic research is transformed into innovative,
marketable technologies. By setting up the TTZ at Lampoldshausen,
DLR has opened up a quick and effective way of translating research results into joint practical successes. In this context, DLR
views itself as playing the part of partner, client, and competent
problem-solver for the technological concerns of small and medium-sized enterprises in the region.
The concept has already paid off: DLR‘s solar water purification
system SOWARLA was awarded the 2008 Energy Globe, currently
the world’s most prestigious environmental prize, in Brussels. DLR
and the participating companies received the award for developing a solar receiver that will improve the field performance of
solar-powered water purification plants.

Vinci, the new upper-stage engine
of Europe’s future Ariane launcher,
in the vacuum chamber of test stand P4.1

Training and career promotion
DLR Lampoldshausen opens up career paths for young scientists
and engineers.
Each year, the Institute of Space Propulsion trains and supports
post-graduate students and interns from various disciplines. Spanning the globe, the institute‘s collaboration with universities in
France, Japan, China, Russia, and other countries enables it to
run not only national but also international research projects.

Location and accessibility
The DLR_School_Lab experiments are based on current DLR
research. They represent a cross-section of DLR‘s scientific and
technological activities in the areas of space and energy. All
experiments are modular, and their level of difficulty can be
modified. They are conducted and evaluated independently by
small student teams with the expert support of DLR scientists.

The Lampoldshausen site is situated about 25 kilometres
north-east of Heilbronn in the forest surrounding the town of
Hardthausen. DLR Lampoldshausen can be reached as follows:
By rail: From Heilbronn Central (about 25 kilometres) or from
Möckmühl station on the Heilbronn-Würzburg line (about
8 kilometres); by taxi from there
By car: Motorway A81 Stuttgart-Würzburg; from the Möckmühl
exit, follow the DLR signs (about 2 kilometres)

DLR also promotes the training of young people in crafts and
technical skills such as industrial mechanics or electrical electromechanics. Furthermore, an internal qualification programme
tailored to the institute‘s fields of activity serves to develop technical employees as qualified test-bed operators.

By air: From Stuttgart airport, either by rail (via Stuttgart Central)
or by car (about 1 hour), following motorway A8 – Leonberg
interchange – A81. From Frankfurt airport (about 2 hours),
follow motorway A5 – Walldorf interchange – A6 – Weinsberg
interchange – A81

Career promotion also aims to awaken an interest in science and
technology in young people. DLR assists school-leavers in their
career choice by offering internships and project jobs under the
BOGY and/or BORS vocational orientation programmes operated
by the government of Baden-Württemberg, as well as organising
special events, such as Girls‘ Day or Aerospace Day.
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The DLR_School_Lab
Lampoldshausen/Stuttgart
DLR is one of Germany‘s largest and most advanced research
centres. The achievements of its scientists in aerospace, energy,
and transport research as well as technology development are
internationally acclaimed as outstanding.
The DLR_School_Lab provides junior high and high students with
opportunities to discover their experimenting skills in practical
and realistic tests. Students are offered insights into the fundamental methodology of science, observing, measuring, model
development and simulation, as well as learning how these methods are interconnected. In this way, students get a first-hand
impression of the life and work of research physicists, chemists,
and engineers and what it means to work to scientific standards.
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