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FACTS ABOUT THE DROP TOWER BUILDING
B re m e n D rO p Towe r e height of the Bremen Drop Tower: 146 m
e diameter of the concrete structure: 8 m
e stairs: about 600 steps until the top
FACTS ABOUT THE DROP TUBE
e height of the drop tube: 120 m
e distance of free fall: 110 m

drop capsule

drop tube

| concrete structure e diameter of the drop tube: 3.5 m
: / e deceleration container: filled with 15 m3 of
polystyrene pellets up to a height of 8.20 m

e experiment duration in microgravity:
drop experiment - 4.7 s
catapult experiment - 9.3 s (worldwide unique)
integration hall e maximum capsule speed: 168 km/h
deceleration container e gross weight of standard capsule: 500 kg
| e vacuum: 18 pumps draw out 1,700 m3 of
airin1.5to2h

e pressure after evacuation: 10 Pa (0.1 mbar)

e achievable microgravity quality: 106 g o

. e number of drops or catapult launches: SREERN DIl TONNER

up to 3 times a day
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» Experimenter’s Integration Area / Payload Services
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Bremen Drop Tower
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» Standard Capsule Versions:
- payload masses -

catapult short
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» Experimenter’s Integration Area / Payload Services



University FACTS AND FIGURES
of Bremen e start of operation: September 1990

e number of drops / catapult launches:
over 9000 performed

e number of drop tower projects:

Bremen Drop Tower  cwrzsossse

e framework contractor of

)

Combustion

Fundamental Physics

Fluid Dynamics

Astrophysics (Planet Formation)
Materials Sciences

Biology

Hardware Tests

Student Programs

Chemistry

» fundamental research

BREMEN DROP TOWER

» technology development
(mission preparations)
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- DROP TOWER EXPERIMENT SERIES -

\Vf@?\} UNITED NATIONS 4#7
Z Office for Outer Space Affairs DLR

Bremen Drop Toy
" @ comusion |DROP YOUR THESIS!

Bremen Drop Tower

® Fundamental Physics %
Fluid Dynamics @esa @ '
@® Astrophysics (Planet Fol AR a
Materials Sci drop your S
® laterials Sciences esa Q‘)academg thacicl 2
@® Biology g

@ Hardwaore Toctg

! §Fudept Programs REXUS / BEXUS

Cnemisty

» fundamental research #
» technology development DLR

(mission preparations)

o,
" Rymdstyrelsen %, o
@ Swedish National Space Agency %

Kiruna, Sweden
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» Drop Tower Experiment Series (DropTES)
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Drop Tower Experiment Series (DropTES)

» General Program Information
» UNOOSA - Access to Space for All Initiative
Annual Science Activity at the Bremen Drop Tower, Germany

v

~ First Cycle was initiated by UNOOSA, DLR, and ZARM in 2014
~ Executing Agency:

United Nations Office for Outer Space Affairs (UNOQOSA)
~ Supporting Agency:

German Aerospace Center (DLR) Space Agency

> Hosting Institution:
) Center of Applied Space Technology and Microgravity (ZARM)
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Drop Tower Experiment Series (DropTES)

» General Program Information

~ open to student research teams from entities that are
Member States of the United Nations

- allows to realize a real microgravity research project

~ shall be an integral part of the student’s syllabus,
e.g. as Bachelor, Master and/or PhD theses

- follows space project guidelines (proposal, reports, reviews)

~ each drop tower experiment series consists of
five drops or catapult launches

~ travel, accommodation, and drop tower utilization are sponsored

% » program language: English / program duration: usually 1 year
- technical support by ZARM ~ ESgi
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Drop Tower Experiment Series (DropTES)
» DropTES - Schedule

- Selection Process:
~ proposal evaluation by selection board (UNOOSA, DLR, and ZARM)
>~ one research team per DropTES cycle will be selected each year
- Experiment Preparation (Home Laboratory):

~ assisted by ZARM (consulting, drawings, manufacturing of hardware)
- Experiment Series (Bremen Drop Tower):

~ experiment integration (drop tower capsule) - first week

~ experiment drops or catapult launches - second week

g L Feb [ > [ame | sy | Awg | > | N || > |[Febs1 | Mayst|sunest | seper

Selection Experiment Preparation

Announcement of Exp. Final
Opportunity PDR 1. Report | |CDR 2. Report Series | |Report

12 20 June 2022 - 01 July 2022
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Drop Tower Experiment Series (DropTES)
» DropTES - Impressions (2014 - 2019)

vt | meppri L
1 Lot
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Drop Tower Experiment Series (DropTES

» DropTES - www.zarm.uni-bremen.de
U SHermen I c,/@/
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Anattic 0 Wi set " Universit Z
1 eMficient cambustion with the bowast possible emissivity i U Univarsity /

assential for fusure angine dewsicpmants, Combusticn Fasearch at

the crop tuwe peaides new measurement and diagnostic tocls In CENTER OF

crder t2 support numarical simulations. | mere =l EN APPLIED TECHNC

EER |+ CONTZ LOGIN SEARC w3 . m f \ ZAHM

» ABOUTUS |, RESEARCH ', STUDIES |N DROP TOWE! » TESTCENTER RESS VISIT |, OUTREACH |, EVENTS
DROPTES GENERAL INFORMATION EXPERIMENT SUPPORT TEAM

Vaur opportunity to conduc: your ific experiment in
£ o ; ricragravity canditices a3 part of your Bachelur’, Masiers BEHAVIOR OF A REDUCED-SCALE ROBOTIC ARM MANIPULATOR
3 F . arcior PHC thesis by perticipatog n a Crop Tower Experirnt
e - Saries IDrEETES! at 22 Bramen Decp Tower crganized by tra UNDER MICROGRAVITY CONDITIONS (DROPTES 2016)
Unitad Nations Dffica for Outer Space Affals. | more ASTROPHYSICS
BIOLOGY
research area: technology tests
CHEMISTRY
axpariment title: o —
1
» DROP YOUR THESIS! Betauior of a Reduced-Scale Robotic DROPTES
. i dut entific exgerl Arm Manigulator under Microgravity

Yeur opportunity to conduct your cwr scientilic exgeriment in Conditions T

microgravity conditiers as part of yeur Bachalors, Masters

arefor PhE thesls by participatie 'n the Drop Your Thes's experiment acrenym: OrcpTE S EEERIEL ST,

Preqram a: t-e Bremen Drep Tower croanized by tre ESA DASFTRE 2034

Esesion O r Pt o oRoRTES 2018
Urited Nations / DLR / ZAR M4 DROPTES 2019
srant aumber DROP YOUR THESIS!

» FLUID DYNAMICS DrooIES - Program FLUID DYNAMICS
aGil How can a spacecraft tank supply gas free peapellant without the performing organization: FUNDAMENTAL PHYSICS

Irst ko Tecnoldgico de Cesta Rica
HICR: ! Unlversidad d Costa Hica
1UCR), Casta Riza

prime Investigator:

Prof. Renato Rimolo-Donadio

{Nicole Chaves Jiménez, Ernesta
Corvalas Corrales, Moacir Fonsaca
Becker, Carlos Mayorga Sspmoeal

rermen.deen/dr
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» GraviTower Bremen Pro
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BREMEN DROP TOWER
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~ over 12 experiments per hour

~ 2.5 s in microgravity
- partial-g: Moon / Mars

- ,rail-guided system* @
- rope drive |
(hydr. wmches)

- standard capsule
- synergy with Bremen Drop Tower
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- standard capsule

17 - synergy with Bremen Drop Tower
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Gravilower Bremen Pro (GTB Pro)
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~ over 12 experiments per hour

- standard capsule

18 - synergy with Bremen Drop Tower
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(GTB Pro)

2 experiments per hour

- standard capsule
- synergy with Bremen Drop Tower
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» Next Steps

- finalizing software,
May - June, 2021

- assembling slider and subsystems,
integration of slider and subsystems,
June - August, 2021

~ testing completed GTB Pro,
September, 2021

~ expected availability,
end of Q3 / beginning of Q4, 2021

= available for DropTES 2022

= apply until June 30, 2021 = drive dynamics better as simulated

20
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Thank you very much
for your Attentmn

Follow us Acknowledgements
W ®ZARM de @)oo

et
O ZARM ® |
mp zarm.uni-bremen.de/ DLR .oop esa

des Deutschen Bundestages
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