
iSEDE 
Inflatable Satellites Encompassing Disaggregated electronics 

Why inflatable structures? 
For future space missions involving large space structures, the development of new 

deployable structures and improvement of current designs is of great importance. 

 Space vehicle size governed by launch vehicle dimensions.  

 Deployable structures have a low stowage and high in-orbit volume.  

 Such structures have a relatively lower cost over exceptional packaging efficiency, 

deployment reliability and low stowage volume to low weight.  

Space structures typically serve just one specific purpose throughout their mission. 

Uses of deployable and inflatable structures include antennas,  reflectors, booms, 

concentrators and solar arrays for telecommunication and earth observation.  

By developing a structure that can adapt itself to various mission stages, the 

flexibility of an entire mission can be enhanced.  

iSEDE  further develops Thomas Sinn’s research of a bio-inspired method to deploy 

and change the shape of structures in space; facilitating residual air inflation and 

adapting nature’s heliotropism concept2. 

Over the last decades, inflatable structures became an emerging field to overcome 

launch vehicle payload size restrictions.  Research in this field focuses on: 

 New membrane materials 

 Advanced simulation tools for nonlinear behaviour 

 Ridgidisation techniques  

 Control and actuation (smart structures) 
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Project Objectives 
The objectives of this project can be summarised thusly: 

 To investigate the concept of disaggregated electronics 

in the context of inflatable, deployable space structures 

 To consider smart actuation of deployable structures 

 To manufacture a prototype structure to be deployed 

with BEXUS 15/16 

REXUS/BEXUS 
REXUS/BEXUS (Rocket Experiments for University Students / Balloon 

Experiments for University Students) is a Europe-wide programme sponsored by 

ESA (European Space Agency), SNSB (Swedish National Space Board) and DLR 

(German Aerospace Centre).  The programme enables students from Universities or 

higher education colleges in Germany and ESA member states to submit proposals 

to have their experiments flown on either, the REXUS sounding rocket, or BEXUS 

stratospheric balloon, for testing purposes. 

iSEDE & BEXUS 
iSEDE was proposed for the BEXUS scheme in October 2012 following selection as 

an EME group project.   Through the BEXUS program, students are able to gain 

invaluable experience carrying out a real aerospace project including attending 

multiple design reviews conducted by industry experts. In September/October 

2013, the BEXUS 16/17 launch campaign will take place and accepted projects, 

including the iSEDE concept demonstrator will fly on the stratospheric balloon. This 

will enable verification of operation in a harsh environment. The design must be 

robust to withstand temperatures as low as –900C and pressures of 20mbar. 

Figure 5: Vacuum inflation testing 

Figure 3: Design Concepts 

Figure 4: PDR Design Concept 

Design Considerations 
The key design considerations for the iSEDE team are: 

 Inflatable cell shape, material, bonding and 

configuration 

 Disaggregation of electronics (where to mount, how to 

disaggregate, how to communicate, how to power) 

 Control and actuation of the smart structure (sensors, 

feedback, autonomous operation) 

 Operation in harsh environmental conditions 

Figure 6: Stratospheric Balloon Launch3 
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