Down-Selection of Four Common Habitat Variants

[bookmark: _GoBack]The Common Habitat is a large habitat developed as an alternative architecture study, not part of the current NASA baseline, that uses the SLS core stage liquid oxygen tank as its primary structure.  It has a gravity-independent internal architecture, such that identical units can be used on the lunar surface, Mars surface, and in microgravity.  In developing the habitat, two key architectural questions emerged.  Should the internal layout use a vertical or horizontal orientation of the tank?  Should the crew size be four or eight?  This led to the design of four variants: a four-crew horizontal, four-crew vertical, eight-crew horizontal, and eight-crew vertical.  The four-crew variants use a shortened version of the tank while the eight-crew variants use the entire tank.  The primary consideration applied for down-selection is the crew experience living and working in the habitat, inclusive of crew productivity, well-being, and survivability.  Based on this consideration, a series of seven assessments were performed to compare the variants.  This analysis was performed as an unfunded, volunteer activity leveraging civil servants across multiple field centers, most with expertise working in various Artemis teams.  Additionally, the evaluation was limited to the use of CAD models, images, and spreadsheet data, with no resources available for mockups or Virtual Reality.  A logistics analysis developed a standard logistics module and then estimated how much stowage could be carried onboard each Common Habitat and how many logistics modules are required by each variant for a given mission duration.  It also considered the amounts of water to be stored in each variant.  A functional analysis identified and compared the living and working functions across the habitats, ranking them relative to each other.  A crew time assessment first estimated the total crew time, building a weekly crew timeline for both four and eight-person crews.  It then allocated time to activities linked to living and working functions, comparing how much time was available for each function in each variant.  A science productivity assessment developed a relative metric using crew time, science stowage, and assumed rates of experiment consumables use to analytically compare the four variants.  It also comparatively ranked the habitats with respect to a number of subjective parameters and a workstation acceptability rating.  A maintenance capacity assessment identified and compared eleven generic maintenance capabilities across the variants and also ranked them for their predicted ability to complete twelve fabrication, maintenance, and repair scenarios.  A contingency responsiveness analysis examined twelve serious in-flight contingencies.  For each scenario, the number of crew needed to respond were predicted and acceptability of various aspects of contingency response were evaluated, comparing the variants against each other.  Finally, in a habitability assessment, 120 habitability characteristics reflecting 13 major categories were evaluated for each habitat.  These results were compared to identify the most acceptable habitat in each category.  Ultimately, the data favored the horizontal orientation over the vertical and an eight-person crew over four.  Implications of selecting this variant are discussed, including specific architectural challenges that result from the use of the full tank.
