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Title: Lunar Sustained Translational Acceleration Requirements 
Introduction: 
Current sustained-translational-acceleration requirements are applicable only to crewmembers in a seated posture and, thus, are inadequate to address human tolerance in non-seated configurations. Artemis mission timelines will be longer than the longest Apollo mission, which may present significant cardiovascular challenges to crew in landers without seats. New sustained-translational-acceleration limits were developed to address this risk. 
Methods:
Limits were derived from: evaluations of Apollo biomedical and flight profile data during lunar descent and ascent operations, Soyuz and Space Shuttle flight profile and post-landing biomedical data, and analogue bed rest data on orthostatic intolerance. 
Results:
Based on a review of these data sources, new sustained-translational-acceleration limits were derived for architectures without seats. The -Gz (eyeballs up) limit is 0 m/s2 for sustained accelerations based on mitigation of symptoms associated with Spaceflight-Associated Neuro-ocular Syndrome (SANS). Limits in +Gz (eyeballs down) vary based on whether a lower body compression garment is used and mission duration. For long-duration (> 30 days) missions, the acceleration limit decreases. The use of a compression garment allows for higher acceleration limits based on NASA’s flight experience with such countermeasures.
Discussion:
Many assumptions must be met to apply these new limits. These include accounting for spaceflight deconditioning of the cardiovascular system, future astronaut corps composition, maintaining capability of piloting under all mission phases, ensuring suit mass borne by the crewmember is no more than 20% of the crewmember’s shirtsleeve mass, and using adequate restraint systems. Adequate restraints for the purposes of sustained-translational-acceleration limits are defined as devices sufficient to arrest motion between the occupant and vehicle interior by applying counterforce. Restraints also must prevent contact between the crewmember and rigid elements of the spacesuit, while facilitating continual access to, and operation of, vehicle displays and controls.
