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‘#’ 174 Large-Scale Research Infrastructures in 2016

Including Europe’s largest fleet of research aircrafts

Jointly used with 46 research organizations and 62 industry partners
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Airbus A320-232 D-ATRA Antares DLR-H2 Cessna 208B Grand Caravan Dassault Falcon 20E - D-CMET

Europe’s largest fleet of

civil research aircrafts

12 Aeroplanes & 2 Helicopters Discus-2¢ DLR
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International Parthers
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5 Liaison Offices
In Berlin, Paris,
Washington DC,
Brussels & Tokyo

3 Field Stations in
O‘Higgins (AQ),
Inuvik, (CA) &
Almeria (ES)

Top 5 We further cooperate with
bilateral collaboration countries: over 400 Partner-Organisations in
USA, Russia, Japan, France, & The Netherlands more than 60 countries



DLR-Strategy 2030

Synergies

Unique Research Center

» Aeronautics, Space, Energy, Transport
» Space Agency
» Project Management Agency

Aeronautics & Space Research

» Largest Research Center in Europe
» System Competence

Energy & Transport Research

» Key Technologies
» Systemic Competence

Interdisciplinary Research
Security and Digitalization

Digitalization




Digitalization of
Aeronautics Research
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Networks of
Energy Systems
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DLR's unique position in
°lR the German research
landscape
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S German Space Industry

Key data of the German space industry
= Employees: ~ 8.400 Liibeck ® SRostock
= Total revenue: ~2,4BIn.€ @  Hamburg

Industrial structure o
= Two large system providers (Airbus D&S, OHB) e
= approx. 80 ‘pure’ Space SMEs KT et Cottbus @

A 0 Gtt
= approx. 200 to 300 companies/small space business St b b2k
Stk Dresden O%

Berlin ©

C;achenoaonn Jena
Regional concentrations OFrankiurt

= Baden-Wirttemberg: ~ 2.700 employees %DDr:ririigradt
(e.g. Airbus D&S, Tesat, Thales, SpaceTech, VH&S, OHeidelberg g I
ND SatCom, numerous SMESs) o ran

= Bavaria: ~ 1.700 employees eiburg um e S 9B runn
(e.g. Airbus DS, MT Aerospace, OHB, numerous SMESs) ® Frcnr;i?:rfg?aad oberpiatferiy

= Bremen: ~ 1.500 employees =

(e.g. Airbus D&S, OHB, SMES)
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Industry 4.0
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German Aerospace Center (DLR)

DLR’s
Innovation
Goals

Management
of Funding

Space Industry Programms Cross Industry

& New Markets T & All Branches

/ \

Space Technologies Project all DLR-Technologies

Management

/ ; \

Space Administration — <C— # =)  Research Institution
DLR
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 Activities
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DLR’s active research programs on
the internal structure, formation and
evolution of planets, their moons,
asteroids and comets and the ISS



Mars Express
e Launch: 02.06.2003 - Arrival at Mars: 25.12.2003

 More than 98 % of the Martian surface has been mapped by the
High Resolution Stereo Camera (HRSC) from DLR

» A large part of it are already covered by high resolution digital

terrain models (DTMSs)

© ESA/DLR/FU Berlin (G. Neukum)
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Rosetta (with Philae):
Already historic mission to comet 67P

Very high D/H-ratio of 5,3x10# (unlike Earth)
Many new cometary molecules detected,
among them the amino acid Glycine, N,
Volatile ices (O, and CO), high porosity (70%)

=1 DAWN: NASA Mission to Main Belt: Vesta and Ceres
<3 @Vesta 2011-2012, @Ceres since 2015
DLR Framing Camera System: visual mapping
of the surface, navigation
Investigates 2 proto planets: ,,dry* Vesta and
,wet“ Ceres

MASCOT on Hayabusa-ll: JAXA Sample Return Mission
Target is asteroid Ryugu (NEO, C-Type, Arrival 2018)
MASCOT: 10kg in situ science mobile lander
with high P/L to mass ratio
carries a camera, radiometer, magnetometer
and IR imaging spectrometer




InSight 2018
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Heat Flow Probe ——y

HP3 has a self-penetrating "mole" that burrows
down to five meters below the surface




+# German Space Missions
Contributions to Climate Change Research & Societal Needs

TerraSAR/TanDEM MERLIN

.,/ RN oty ‘V,f 4‘“}'0(\
i EnMAP
o o ".\ -j‘ ] »

METimage

‘_ "‘i e ey X T s
RO o ‘l :
- !-" 1 ,:‘ ' .‘ 2
- I : ,:};!.’sz{: e 5
e gt tiiig by o ' i 0
. e . 3 3 s .
[} 5 o % 3 u:): 3') - ie .f $
o X 1"‘}". St Ty 3 s
LFU._- TG Fiiar s RS
ﬁ‘n ; S g o I fr¥y
."‘. [ i Y I AR : ; 3 AL AIEG
. f p; . \. Y s : vf § ’ . x’ ‘ > <
. . 4 e 2 o PR, ¥
Voo CEIEIRIEN FEENT X i TR
3 3, 20y 3 AL TE ) 2
v‘i' e itd y 8 ; S RS
* f2ii5s : 7 X 5 3 "
L R AR S A U A :
N hinacd SR :
R (08 SR B
F <38 23 Mg L 4 4 .
Y LAY B T S AR ¢
2fpik PR 22 e
;}f‘l',xl. / SRR R ST
(8847 1.4% | i 1 ¢ :
i [’,‘ PRI VLT B §adrtlod
. 'Llf ' , § F40TE e ig FOSE
> . JEIHE B &
¥ i i b ‘
v, ‘ N 1} Syt 1 ; Py
2z N : ’ o'
i {(‘v B 3 "
MAP
g

EUMETSAT Polar System (EPS-SG)

Launched 2007/2010
Launch in 2021

{75 ok Nt :
¥ o BRI L R i
o ' 2 4 R Y RO A
i ] A e o O =
P { e 28 n AT 53 ’ ! ) o A ’ A
LENA : e 14 “‘,_..\ ! . o o : 'L- 4, x‘ »
Teeaar e RRLGN L A
AR AN y ) 4B b A |
ERRASAR LSRR o 1, B B (& Hyperspegttal lmager
g s, 9 3
' v il g 3 #
L} “u A |
: VAN o ’




i DLR

SOF'A = GREAT (German Receiver at Terahertz Frequencies)
FIFI-LS (Far Infrared Field Imaging Line Spectrometer)




In June 2018 the Horlzons
mission will take Germany's ESA
astronaut Alexander Gerst on his
second 'research voyage' to the
International Space Station ISS.

35 Experiments planned with a
Focus on Aerospace & Industry
4.0


https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjVteLu0MHWAhVFI5QKHao1D1sQjRwIBw&url=https://www.esa.int/esaKIDSde/SEMB370PFBG_index_0.html&psig=AFQjCNFKOiFPJZTDgNoK2rKzQwUWuopj_g&ust=1506473357860694
http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi7nsuq0cHWAhUEi5QKHdo1C5MQjRwIBw&url=http://www.esa.int/esalogo/&psig=AFQjCNFe7nImtxeAL25vqKFgqxRAFkppIw&ust=1506473520101066

vwﬂJJLL.L .r-L..rr.Lv.f

Tl LU |
! Pt

on

instruments from

the ISS.

m.r.
3
28
" oK
0 <
©v D
- RS
s 9
» S
)
Q
e

ing

landmasses
» Millions of km? imaged

annually

» Frequent overpasses
» 95% of Earth’s populated

Teledyne
precise

earth imag



http://www.google.com/url?sa=i&rct=j&q=DLR&source=images&cd=&cad=rja&docid=il_BnKyY0ZM3yM&tbnid=fA_-ArjIfRVG0M:&ved=0CAUQjRw&url=http://www.dlr.de/emma/&ei=4ouSUY3VF6v-4APtqIHgCQ&bvm=bv.46471029,d.dmg&psig=AFQjCNGHBdvS-uzjYn186P2nSO6RinOGhg&ust=1368644944210182

‘#7 Low Earth Orbit

= Microgravity research has a direct benefit for humans on Earth

= Germany has a very agile Microgravity Science Community, active in droptower
experiments, parabolic flights, sounding rockets, and on Columbus

= To support that Community is an essential element of the German space

programme
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;m DLR / Lockeed Martin — NASA / ISA
Radiation Protection from Space for Occupational Health

MATROSHKAZ2 Shield

on EM-1 ORION
around the moon



‘#:R ROBEX Lunar Analog Experiment on Mt. Etnha

Rover uses its camera eyes to scan the environment and to plan its route autonomously X3



& Extended Galileo Operations by DLR

Continuing Galileo System Operation & Maintenance for the next 10 Years

'*'-—‘*—fe:_-f Spaceopal GmbH, the joint venture of the DLR subsidiary DLR-GfR

with Telespazio (l), has been awarded the contract for Galileo
spaceopal )

system operation and maintenance
a DIR G ifR i!l"jTt-’]( spazio company __ (Brussels, 15122016)

The DLR Gesellschaft fir Raumfahrtanwendungen mbH
(DLR-GfR) operates the control center in

Oberpfaffenhofen
Upgrading the Oberpfaffenhofen site as one of the leading
» GNSS centers worldwide by setting up a complete system
platform

Expansion as a satellite navigation center for the strategic

s : positioning of Germany for system competence and

4#, I technology development as well as a link between research,
DLR  Raumfahrtanwendungen (GfR) mbH Industry and SerVICE




pascale.ehrenfreund@dir.de



