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Living Module 
 

Sickbay Module 
 

Air Module 
• CO2 Separation from Cabin Air 
• O2 Generation  
• Air Storage for Emergency  
• Temperature / Humidity Control 
• Trace Contaminant Control 
• Module Ventilation 

Water Module 

Waste Module 
  

 

Animal Module 
 

Greenhouse Module I 
 

Workshop Module 
 

ISRU Module 
 

Food Proc. Facility 
 

Abstract 
An effective and self-sustainable artificial habitat design is essential for human 
spaceflight and expansion of mankind into orbit or towards other celestial bodies. 
Besides the necessity to create an artificial habitat for the extreme environments of 
space, development of a self-sustainable habitat can also enable more effective 
exploration of extreme environments on Earth. One major application of the habitat’s 
closed-loop capabilities can also be in enabling ecological habitation of human 
populations, not exclusively, but especially in megacity areas with limited resources. 
This could reduce pollution, desertification and be a possible solution for difficulties 
arising due to human overpopulation. Although the theory of closed-loop habitats 
has been the subject of many research campaigns, the practical implementation and 
realisation within a real habitat still needs to be established. 
The poster deals with the interdisciplinary DLR study of a terrestrial Facility of 
Laboratories for Sustainable Habitation (FLaSH). This first DLR habitat design 
workshop has been held in DLR’s Concurrent Engineering Facility (CEF) of the 
Institute of Space Systems. By the help of domains such as Air, Water, Waste, Green-
house, Animal, Food Processing, Human Factors, Living, Sickbay, ISRU, Workshop, 
Design and Configuration, a scenario of selected habitat modules with input and 
output relationships has been set up.  
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• 2-Bed Molecular Sieve 
• Algae Reactor 
• Particle Monitor 
• Activated carbon 
• O2/N2 Storage under 

Supercritical Point 

 
• Supply fresh potable water 
• Purify the produced gray water 

and liquid waste, if possible 
• Sterilization of process water for 

drinking usage 
• Examination of the water quality 

 

 
• Physical And 

Chemical Treatment 
(Puralytics) 

• Biological Treatment 
(ACT, Aquapure) 

 

 
• Collection, Separation, 

Recycling 
• Human faeces, kitchen 

waste, vegetable waste, old 
metal and old appliances 
(e.g. computers, robots, old 
electrical cables) 

 

 
• Waste incineration 
• Worm technology 
• Combined Regenerative 

Organic Food Production 
• Shredder 
• Fermentation basin 

 

 
• Supply the crew with 

animal protein 
• Produce the own offspring 
• Use biological resources 
• Buffer for organic material 

 

 
• Fish section (ponds, breeding 

harvesting)  
• Analytic and cleaning section 
• Oreochromis mossambicus  
• Insect section (Grasshoppers, 

mealworms) 

 

 
• Increase self-reliance 
• Processing of raw 

materials 
• Processing of broken 

stuff 

 

 
• E-lab 
• Sewing workshop 
• Mechanical tools 
• Mechanizing (3D-printer) 
• Repair and assembly hall 
• Cleaning room/ Storage 

 

 
• Lunar/ Mars in-situ processes 
• Ilmenite/glass reduction, Carbothermal reduction, 

Pyrolysis/vapor phase reduction, Sabatier process, Reverse 
water gas shift, Solid oxide electrolysis Ar, CH4,  

• CO, CO2, H2O, N2, O2, raw materials 

 

 
• Food preparation 
• Food storage 
• Main eating area 

 

 
• Tools, dishes/ Shred and mix 
• Process definition/ Refining 
• Self-Cleaning Concept (Nano 

Technology) 
• Data monitoring (weight, harvest 

date, expiration date) 

 
• Capable to cover all 

medical needs of a long 
duration mission 

• Additional 
consideration of save 
haven, fitness and bio-
chemical lab  

 

 
• Medical station 
• Surgery/ operating room 
• Isolation/ observation room 
• Biomedical/ biochemical 

laboratory (for e.g. bacteria, 
fungi) 

 

 
• Accommodation 
• Living Area 
• Small Eating Area 
• Individual privacy Area 
• Fitness Area 

 

 
• Emergency System / Safety 
• Communication 
• Infotainment System 
• Environmental Control 
• Anti-Noise / Vibration Absorption 
• Small/ Full Personal Hygiene Fac. 

 

 
• cultivating higher 

plants 
• capable to feed the 

inhabitants with 
organic resources 

 

 
• Seed Bank 
• Germination/ Growing Chamber 
• Nutrient Delivery System 
• Environmental Control Chamber 
• Work Station 
• Bee Chamber (experimental) 

 

Qualitative materials exchange between the modules Sectional view of the FLaSH Module Complex 

Standard module providing space for technology 

Evolution strategy for the FLaSH research initiative 

Multidisciplinary team of the FLaSH CE-study at the DLR’s CEF 

Glass Structures 
Modules 
Metal/Concrete Structures 
Public 
Research Offices 
Movable Shelter 
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