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Scales of Bioregenerative Life Support Systems
(BLISS)
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Integrating Water Processing Technologies into
Bioregenerative Life Support Systems (BLiSS)

. . . ) Ascent Vehicle
Bioregenerative Life Support System (BLiISS) Water Processor Crop Production

Architecture can be integrated into Artemis Missions
and future campaigns for Moon to Mars (M2M).

BLiSS enables sustained human presence in
extraterrestrial habitats where resupply to PC
System is not practical.

The KSC Water Science Work Area (WSWA) is
developing and testing biological water processors
for Exploration Surface Systems.

NASA programs have been sponsoring the
development of Water Processor technologies since ‘
early 90’s. Crew Habitat

Prospector

Mars Surface Systems
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NASA’s Current ECLSS Baseline — Resupply / Storage / Venting

Space Station Regenerative ECLSS
Flow Diagram (Current Baseline)
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BLiSS Activity — M2M Architecture

« MCO BLISS Activity is part of
the M2M Surface Systems
Domain Architecture.

« Components that take in human
wastewater to produce usable Walor Wy o
water or products for s
biomanufacturing (see Green
Dotted Box)

Hygiene and Laundry
Wastewater

APMBR and
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Bioreactors
(KSC/1SC)

Air Revitalization
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------------------------------------------------------------------
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Stages for Habitat Evolution — Surface System Constraints

Assumptions:
Partial Gravity Habitat will build up over years
Durations of dormancy will occur requiring system stability
Crew of 4 humans
Vehicles and Habitats will have different systems for different cycles
Resupply must be minimized and eventually eliminated for Mars
1. Food must be grown rather than brought
2. Waste must be recycled rather than collected/stored

e wnNeE

Outcomes:
1. Initial stages will focus on survivability; later stages on sustainability
2. Trade study findings show after 120-day BLiSS outperforms current physical/chemical systems (Myers ESM)

Proposed Stages:

1. Survival Stage — Air and Water focus

2. Intermediate Stage — Air, Water, and Metabolic waste

3. Sustainable Stage — Air, Water, Waste, Food

4. Mature Stage — Economy drives Food and Biomanufacturing in Space




Life Support System (LSS) for Surface Habitats — Architecture based on Current Physicochemical Capabilities
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Bioregenerative Life Support System (BLSS) for Surface Habitats — KSC/USF Proposed Integrated Architecture
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2. Intermediate Stage
(bioregenerative to Reduce Resupply)

Provide clean air for crew
Recover condensate
Provide CO2 for plants

Provide clean water for crew
Provide clean water for plants

Mitigate urine &
hygiene/laundry water
Recover resources
(water/fertilizer/N2)

Mitigate metabolic waste
slurries (feces, food waste,
vomit, etc),

Recover resources (water,
fertilizer, CH,/CO,)

Mitigate trash and reduce
volume of residue
Recover CO,

I

Air
Processor

Air revitalization
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contaminant system

Water processor
assembly
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Aerobic Membrane
Bioreactor)

Texas Tech MABR
(Membrane Aerated
Bioreactor)

APMBR (Anaerobic &
Phototrophic
Membrane Bioreactor)
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Note: Material flow indicated by direction of adjacent arrowhead



Bioregenerative Life Support System (BLSS) for Surface Habitats — KSC/USF Proposed Integrated Architecture

ISRU H,0 Long Duration

3. Sustainable Stage
(with Food Production)
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Bioregenerative Life Support System (BLSS) for Surface Habitats — KSC/USF Proposed Integrated Architecture
ISRU H,0 Permanent Duration

4. Mature Stage
(with Food + Biomanufacturing)
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System Architecture Approach for EPB
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Water Science Work Area
Bioregenerative Water and Resource Recovery
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