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EVA Access on the Moon

* NASA’s exploration plans envision some sort of crew habitat
on the surface to expand crew durations on the surface and
surface exploration capabilities.

* An objective of lunar surface exploration is to maximize the
amount of EVA achieved.

* Access to the lunar surface from habitable elements is a
critical enabling capability, which will have impacts on
multiple aspects of the lunar exploration architecture.

* The purpose of this study was to compare different options
for EVA access from a surface habitat.

 Compares three options across various measures of
effectiveness:
1. Airlock
2. Suitlock
3. Suitport- Airlock

 Also evaluated the effectiveness of an Airlock Gas Recovery
system in conjunction with each option.
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Suitlock
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Suitport-Airlock
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Habitat Airlock
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Airlock Volume: 12.0 m3
Floor Area of Airlock: approx. 4.7 m
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Airlock Atmospheric Recovery System

Airlock Atmospheric Recovery (or Airsave) System:
- Captures a fraction of airlock gas in lieu of venting pre-EVA

- Captured gas then used to partially repressurize the airlock post-
EVA

Fraction of Gas that is reclaimed is a function of pump-down
time allowed

- Assuming 90% gas recovery for this study

- 35 min pump down for 8.2 psia

Increased power requirements

Some technical questions as to how Airsave would be implemented on a Surface Habitat
- Airsave is a relatively mature technology and has been proven on ISS.
- ISS Airsave pumps airlock gasses into cabin (no additional tanks).

- With 174 m3 Pressurized SH volume, this would increase habitat pressure from 8.2 psia to 8.7 psia
for the duration of the EVA.

- If this is an issue, development effort could be more complex and would have to involve external
tanks.



EVA Overhead Time Comparison
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Dust Mitigation Comparison
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Systems Mass Comparison
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Programmatic Comparison
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Summary
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Takeaways
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» Suitport-Airlock offers some performance advantage over baseline Airlock configuration.
- Improves dust protection
- Reduces EVA overhead time
- Reduces total consumables resupply mass

* However, Suitport-Airlock presents challenges.
- More complex development and integration
- Increased system complexity

 Suitlock offers lesser performance advantage

Improves dust protection for crew entry but retains dust issues for logistics and maintenance
Limited EVA overhead time benefit

No consumables mass benefit over Airlock

Unigue development



