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CONSIDERATIONS REGARDING THE DEVELOPMENT OF AN

ENVIRONMENTAL CONTROL AND LIFE SUPPORT SYSTEM FOR LUNAR

SURFACE APPLICATIONS

R.M. Bagdigian

NASA Marshall Space Flight Center

NASA is engaged in early architectural analyses and trade studies aimed at
identifying requirements, predicting performance and resource needs,

characterizing mission constraints and sensitivities, and guiding technology
development planning needed to conduct a successful human exploration
campaign of the lunar surface. Conceptual designs and resource estimates for
environmental control and life support systems (ECLSS) within pressurized lunar
surface habitats and rovers have been considered and compared in order to
support these lunar campaign studies. This paper will summarize those
concepts and some of the more noteworthy considerations that will likely remain
as key drivers in the evolution of the lunar surface ECLSS architecture.
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• 0 "New Design, TRL-3 thru Technology Readiness Level-1: Analytical and experimental critical function and/or
1 characteristic proof-of-concept"

• 9 "Similar to a Previous Design, Technology Readiness Level-4: Component and/or breadboard validation in laboratory
environment"

3 "Minor Modifications Requiring Re-Qualification, Technology Readiness Level-9"

PLMHabitat-2
DNO 1 (68 kg)

Habitat-1Total Outpost
DN010
100 kg

"Moderate Modifications, Technology Readiness Level-8: Actual system completed and "flight qualified" through test
5 and demonstration (ground or space)" .

7 "Significant Modifications, Technology Readiness Level-6: System/subsystem model or prototype demonstration in a
relevant environment (ground or space)"

1 "Reflight of Existing Spacecraft, Technology Readiness Level-9: Actual system "flight proven" through successful
mission operations"

6 "Significant Modifications, Technology Readiness Level-7: System prototype demonstration in a space environment"

"Moderate Modifications, Technology Readiness Level-9: Actual system "flight proven" through successful mission
4 operations"

2 "Minor Modifications Not Requiring Re-Qualification, Technology Readiness Level-9"

"Based on a Previous Design, Technology Readiness Level-5: Component and/or breadboard validation in relevant
8 environment"
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