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Abstract

Human exploration of the solar system will include missions lasting years at a time. Such missions man-
date extensive regeneration of life support consumables with efficient utilization of local planetary
resources. As mission durations extend beyond one or two years, regenerable human life support sys-
tems which supply food and recycle air, water, and wastes become feasible; resupply of large volumes
and masses of food, water, and atmospheric gases become unrealistic. Additionally, reduced dependency
on resupply or self sufficiency can be an added benefit to human crews in hostile environments far from
the security of Earth. Thus, advanced countries are conducting the researches on bioregenerative life sup-
port system which is called Advanced Life Supporting System. The Food Processing and Nutrition
(FP&N) System is an element of the Advanced Life Support System which is responsible for developing
food systems for space vehicles and long duration missions that use a combination of extended shelf
life stored foods and raw food products produced from higher plants. FP&N System research addresses
nutritional, psychological, safety, and acceptability requirements, while minimizing mass, volume, power,
waste and trace gas emissions. In doing so, the FP&N System must address different mission scenarios
that present challenges beyond conventional knowledge concerning food. Assurance of food quality and
food safety is an essential component in the maintenance of crew health and well-being. Food quality
and safety efforts should be focused on monitoring the shelf stability of processed food ingredients, on
identification and control of microbial agents of food spoilage, including the development of counter-
measures to ameliorate their effects.

Key words: advanced life support system, food processing and nutrition System, food, space, safety,
well-being
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Fig. 1. A Schematic diagram of Advanced Life Support
System.
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Fig. 2. Example of a Skylab Food Heating and Serving
Tray (image MSFC-702604, available at http:/nix.nasa.
gov/nix.cgi).
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Fig. 3. Example of a food tray used aboard the Space
Shuttle (image STS009-05-153, available at: http:/nix.
nasa.gov/nix.cgi).
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LUNAR/PLANETARY SURFACE
Planetary food system

: ~Extended shelf life foods
Transit Food SyStem *Crop Processing into ingredients
*Prepackaged foods

=Food Preparation
*Salad crops

Fig. 4. The Food Processing and Nutrition System is a
combination of two food systems: a prepacked transit
food system and a lunar/planetary that includes processed
crops.
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Fig. 5. Developed STOW prototype.
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