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BREMEN DROP TOWER

FACTS ABOUT THE DROP TOWER BUILDING 
• height of the Bremen Drop Tower: 146 m 
• diameter of the concrete structure: 8 m 
• stairs: about 600 steps un7l the top 
FACTS ABOUT THE DROP TUBE 
• height of the drop tube: 120 m 
• distance of free fall: 110 m 
• diameter of the drop tube: 3.5 m 
• decelera7on container: filled with 15 m3 of 

polystyrene pellets up to a height of 8.20 m 
• experiment duraIon in microgravity: 

drop experiment - 4.7 s 
catapult experiment - 9.3 s (worldwide unique) 

• maximum capsule speed: 168 km/h 
• gross weight of standard capsule: 500 kg 
• vacuum: 18 pumps draw out 1,700 m3 of 

air in 1.5 to 2 h 
• pressure aHer evacua7on: 10 Pa (0.1 mbar) 
• achievable microgravity quality: 10-6 g 
• number of drops or catapult launches: 

up to 3 Imes a day

Bremen Drop Tower - Payload User’s Guide 

Version 0.1     -     February 08, 2019 �

2. BREMEN DROP TOWER - DESCRIPTION 
2.1 Facility Overview 
2.1.1 - Laboratory 

The Bremen Drop Tower is the main laboratory of ZARM and the only laboratory of this kind in Europe. Every day 

since its inauguraUon in September 1990, it offers the most economic opportunity for short-term experiments under 

highest-quality condiUons of weightlessness, comparable to one millionth of the Earth’s gravitaUonal force (10-6 g). 

Since the implementaUon of the catapult system, a construcUon developed by ZARM engineers, the experiment 

duraUon has been extended to 9.3 seconds - unmatched by any other drop facility worldwide. 

Due to its excellent microgravity condiUons, the Bremen Drop Tower has received considerable internaUonal 

apenUon and is well occupied. ScienUsts from all over the world come to Bremen in order to experiment on different 

research fields like astrophysics, biology, chemistry, combusUon, fluid dynamics, fundamental physics, and materials 

sciences as well as perform technology tests preparing and qualifying instruments for future space missions. 

 �   �  

Figure A: Layout drawing of and basic facts about the Bremen Drop Tower. 

FACTS ABOUT THE DROP TOWER BUILDING 
• ︎height of the Bremen Drop Tower: 146 m 

• diameter of the concrete structure: 8 m 
• stairs: about 600 steps unCl the top 

FACTS ABOUT THE DROP TUBE 
• height of the drop tube: 120 m 

• distance of free fall: 110 m 
• diameter of the drop tube: 3.5 m 
• deceleraCon container: filled with 15 m3 of 

polystyrene pellets up to a height of 8.20 m 

• experiment duraCon in microgravity: 
drop experiment - 4.7 s  
catapult experiment - 9.3 s 

• maximum capsule speed: 168 km/h 

• gross weight of standard capsule: 500 kg 
• vacuum: 18 pumps draw out 1,700 m3 of air 

in 1.5 to 2 h 
• pressure aQer evacuaCon: 10 Pa (0.1 mbar) 

• achievable microgravity quality: 10-6 g 
• number of drops or catapult launches: 

up to 3 Cmes a day

© ZARM FAB mbH �  / �7 24
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Bremen Drop Tower
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Bremen Drop Tower
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Bremen Drop Tower
Jonas Ginter

Jonas GinterJonas Ginter

• catapult • short

• long Drop Tower Capsule Versions: 
- payload masses -

- 165 kg - - 265 kg - - 225 kg -

‣ CCS 
‣ power

‣ CCS 
‣ power

‣ CCS 
‣ power
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BREMEN DROP TOWER

Bremen Drop Tower
Jonas Ginter

Jonas GinterJonas Ginter

• catapult • short

• long Drop Tower Capsule Versions: 
- payload masses -

- 165 kg - - 265 kg - - 225 kg -

‣ CCS 
‣ power

‣ CCS 
‣ power

‣ CCS 
‣ power

‣ 24 V DC 
(27.6 V DC) 

‣ max. 1500 W 
(batteries) 

‣ 4x connectors 
(switchable) 

‣ 8x power lines 
(15 A per line)
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BREMEN DROP TOWER

Bremen Drop Tower

CombusNon
Fundamental Physics
Fluid Dynamics
Astrophysics (Planet FormaNon)
Materials Sciences
Biology
Hardware Tests
Student Programs
Chemistry

 RESEARCH AREAS 

 fundamental research 

 technology development 
(mission preparations)

FACTS AND FIGURES 
• start of operaIon: September 1990 
• number of drops / catapult launches: 

over 9700 performed 
• number of drop tower projects: 

over 250 assisted 
• framework contractor of
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The Bremen Drop Tower 

Presented by 

Thorben Könemann 
ZARM Drop Tower Operation and Service Company 

- PRACTICAL EDUCATION IN TECHNOLOGY, RESEARCH AND INNOVATION -
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BREMEN DROP TOWER

Bremen Drop Tower 
- Stepping Stone into Space -

NASA ISS

INTEGRATION, PREPARATION, AND QUALIFICATION

TO SPACE MISSIONS

FROM SUBORBITAL

- SCIENTIFIC EXPERIMENTS / TECHNOLOGY TESTS -

Bremen Drop Tower

NASA Glenn’s Drop ShaQ

Beijing Drop Tower

Zero Gravity CorporaWon

Novespace

DLR TEXUS

ESA MASER ESA MAXUS

REXUS

BEXUS

JAXA SS-520

NASA / SSC Balloons

ISRO RH-200
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BREMEN DROP TOWER

Bremen Drop Tower 
- Stepping Stone into Space -

SSC’s SubOrbital Express

UP Aerospace

Blue Origin Proprietary & Confidential / Subject to Export Control

LAUNCH.LAND.REPEAT.

5

Nov. 2015 June 2016 Oct. 2016Jan. 2016 Apr. 2016

PLD Space

Virgin GalacWc

Blue Origin

EXOS Aerospace

PD Aerospace

iSpace

World View Enterprises

ESA Space Rider

NASA ISS

INTEGRATION, PREPARATION, AND QUALIFICATION

TO SPACE MISSIONS

FROM SUBORBITAL

- SCIENTIFIC EXPERIMENTS / TECHNOLOGY TESTS -

"New Kids on the Block“
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PARTIAL GRAVITY

IAC 2022, Paris
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BREMEN DROP TOWER

MaMBA: Space is More
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GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

MaMBA: Space is More

16
 m

‣ „rail-guided system“ 
- rope drive (hydraulic winches)

GRAVITOWER BREMEN PRO
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MaMBA: Space is More

16
 m

‣ „rail-guided system“ 
- rope drive (hydraulic winches)

‣ over 80 experiments per hour 
- almost 1000 experiments a day 

‣ 2.5 s in microgravity (< 10-4 g) 
- partial-g: e.g. Moon / Mars 

‣ standard capsule 
- synergy with Bremen Drop Tower

GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

GRAVITOWER BREMEN PRO



22
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16
 m

‣ „rail-guided system“ 
- rope drive (hydraulic winches)

GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

GRAVITOWER BREMEN PRO
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MaMBA: Space is More

16
 m

‣ „rail-guided system“ 
- rope drive (hydraulic winches)

‣ User-Friendly Software Interface 
operation by the experimenters

‣ Artificial Intelligence (AI) Capabilities 
interacting with the experimental setup

GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

GRAVITOWER BREMEN PRO
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MaMBA: Space is More

16
 m

‣ „rail-guided system“ 
- rope drive (hydraulic winches)

‣ Acceleration / Deceleration Plot 
adjustments of all kinematic parameters

up to 5 g (period is automatically calculated)

GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

GRAVITOWER BREMEN PRO
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MaMBA: Space is More

GraviTower Bremen Pro 
- Next-Generation Drop Tower System -

GRAVITOWER BREMEN PRO
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BREMEN DROP TOWER / GRAVITOWER BREMEN PRO
Stepping Stones into Space - Microgravity / Partial-gravity for Research, Technology Tests, and Mission Preparations

Summary 
• up to 9.3 seconds in weightlessness 
• high-quality microgravity 

• up to 1000 experiments per day 
• parIal-gravity opIon 

• idenIcal payload capsules 
• high payload capaciIes



BREMEN DROP TOWER / GRAVITOWER BREMEN PRO
Stepping Stones into Space - Microgravity / Partial-gravity for Research, Technology Tests, and Mission Preparations

Experiment Capsules 
• payload mass: < 165 kg … 265 kg (dep. on capsule type) 
• payload height: < 953 / 1718 mm (dep. on capsule type) 
• payload width: < 600 mm (between capsule stringers) 
• 700 mm for capsule plaaorm / point load < 50 kg (deceleraIon) 
• capsule pressure: 1 bar (pressure-Ight) / vent line: vacuum or gases 
• CCS (Capsule Control System): 

- exp. control + triggering + data acquisiIon (acceleraIon, temp., etc.) 
- power supply (baderies): 24 V DC (charging: 27.6 V DC) / max. 1500 W) 

• provision of equipment: 
- new camera system: Phantom Miro 321, 1480 fps @ full HD, 240 GB 
- heaIng and cooling circuit, non-standard power supply, etc.

➡ Technical Support
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Experiment Capsules 
• payload mass: < 165 kg … 265 kg (dep. on capsule type) 
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- exp. control + triggering + data acquisiIon (acceleraIon, temp., etc.) 
- power supply (baderies): 24 V DC (charging: 27.6 V DC / max. 40 A) 

• provision of equipment: 
- new camera system: Phantom Miro 321, 1480 fps @ full HD, 240 GB 
- heaIng and cooling circuit, non-standard power supply, etc.

➡ Technical Support

➡ www.zarm.uni-bremen.de
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technology and education. That is why DropTES, where we can gain access 
to sophisticated infrastructure that allows us to conduct  cutting-edge 
experiments and obtain technical skills and expertise is truly supporting 
SDG 4 Quality Education, SDG 8 Decent Work and Economic Growth, SDG 
9 Industry, Innovation, and Infrastructure, and SDG 10 Reduced Inequalities.  

Owing to all of the SDGs we can link to our project, it was strongly supported by our 
university, as it shows to its students, faculties, and to the entire country that we are able 
to conduct complex technology development and simultaneously do something good for 
the country.  

Thanks to our participation in the 2nd 
round of DropTES, we had a highly motivated 
group of people focused on advanced technology 
and how to link that with societal 
projects/problems. This mindset led to us 
developing respiratory ventilators for COVID-19 
patients. This also is connected to SDG 3 Good 
Health and Well-Being. 

 
Q: Explain in detail the current status, the objective of your project, and why your 
organization decided to work on it. 
 

ur idea was to explore a new field of additive 
manufacturing. We planned to test the feasibility of 3D 
printing using liquid material without any kind of support 

structure. For 3D printing, there is an advantage of avoiding the 
use of any other support material or structure besides the 
printed outcome itself, since this will lead to quicker printing. We 
believe that there any many kinds of applications and 
innovations that can come out of this research that can bring 
benefits to life here on Earth and also for space exploration.   

  Due to the COVID-19 pandemic we had a slow development process after being 
selected as the 7th round awardee. However, we kept the team focused by doing various 
science and technical activities that may not have been exactly related to the DropTES 
project, but kept the students interested. We also used this chance to introduce our project 
and the concept of additive manufacturing in space to more students.  

Finally, in July 2022, we were able to travel to Bremen and actually run the 
experiment campaign. We were ready with our experiment prototype and excited to make 
it to Germany, but we were devastated to learn that our luggage (including our experiment 
prototype!) was lost owing to the issues with air traffic in Europe. We were not able to track 
where the luggage was. This meant that we needed to rebuild another prototype in 
Germany from scratch. Thanks to the kind support from ZARM, although it was not the 
same, we were able to redesign the model with the materials that could be found and 
purchased in Germany.  

With this new prototype, we 
conducted 2 catapult launches and 3 
drop tests. There were many variables 
that needed to be considered for the 
tests such as the timing on when to start 
the extrusion of the liquid resin, the 
pressure of the extruder, the places of 
the LED lights, the angle of the camera, 
so we discussed and changed the setup 
every time. We changed from catapult 
launch to drop in the middle of the 
campaign, and despite the fact that we 
have less microgravity time (9 seconds 

O 

Respiratory ventilators developed 
by UCB ©UCB 

Experiment Setup ©UNOOSA 

UCB team working on the experiment 
setup ©UNOOSA 
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with the catapult launch to 5.3 seconds 
with the drop), it was the best decision 
we have ever made. The catapult 
launch put too much movement and 
pressure on the experiment, while the 
drop gave us the right environment in 
the given short time.  

We are now back in Bolivia, 
analyzing the results of the experiment 
and putting together a paper to be 
published at conferences and 
magazines. We are using this 
experience to teach new students about 
additive manufacturing at the university.  
 
Q: How has Access to Space for All helped your organization? 
 

ithout the Access to Space for All initiative, the 
opportunity for a Bolivian university to conduct 
microgravity experiments would not have been 

possible. We are truly thankful to ZARM, UNOOSA, and 
DLR for making this happen.  

I would also like to emphasize that beyond having 
an experiment slot, we appreciated how UNOOSA 
helped promote and share this experience, through their 
website and social media. For science research, 
nowadays it is becoming extremely crucial to be able to 
communicate the importance of science and the 
outcomes to the general public and influence the young 
generation, to get more support and engagement. For us, 
it was a wonderful opportunity to show the world that we 
are capable of doing advanced technology projects. 

 
Q: What are your future plans? 
 

esides the work being put to finalize the results, we have 
been making an effort to promote the experience through 
workshops and presentations at conferences/events. We 

will still keep researching new additive manufacturing techniques 
and materials that can be utilized. We are looking into other fields 
in which we can deepen our knowledge using the microgravity 
environment, like chemistry. We are also considering 
experimenting with CubeSat technologies, such as testing the 
behaviour of actuator systems under microgravity. We are in 
discussion with other universities to develop the first Bolivian 
CubeSat and we believe testing the systems in microgravity would 
be a great testbed. I would also like to bring more gender equality 
to the work we do at the university. We will definitely be on alert for 
new opportunities that will open under the UNOOSA Access to 
Space for All initiative.  
 We strongly recommend DropTES to all 
universities or research institutes like us, that do 
not have access to the most progressive 
technology, just like us. It is opening the door to 
anyone with a good idea and it is truly a life 
changing experience, especially for students.   

W 

B 

UCB team and ZARM watching the drop 
from the operation room ©UNOOSA 

UCB, ZARM, and UNOOSA 
team photo ©UNOOSA 

UCB team photo ©UCB 
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Follow us
@ZARM_de

ZARM
zarm.uni-bremen.de/

Thank you very much 
for your Attention

!
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