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; ‘What is the ECLSS-CHP Scope?

..‘_

« The ECLSS-CHP SCLT is a community-of-practice team com xperts from
across the Agency in support of NASA's human exploratic ( issions

 Includes technologies that keep our astronauts healthy vh d working in space
- 9 Capability Areas are further decomposed to capabili 2fine gaps

ENVIRONMENTAL CONTROL AND

LIFE SUPPORT SYSTEMS (ECLSS) CREW HEALTH AND PERFORMANCE SYSTEMS




ECLSS Envisio'n'ed Futures

« Reliable long-duration life éupport, >800 days w/o resupply (L,T,M)

» >20% reduction in spares and installed mass (T) ' '

« Repeated missions with >9 months dormancy (L,T,M) . .
* >75% oxygen recovery at 2 mm-Hg CO, (T) .

* High pressure oxygen rec'harge for EVA (L,M)

» >08% water re‘covéry (L,T,M) :

- Remove respirable lunar and Mars dust (L,M) : |

. Planetary protectipn compatlble ECLSS ventlng (M)

Identlfy and quantify chemlcal (>12 water, >33 air) and microbial
species in-flight with out sample return (L, T,M) .

» Ability to detect unknown constituents (T,M)
. Dlstmgwsh between fire, habitat dust, and surface dust particles (L M)

. 'Support forward and backward planetary protectlon detection (both
‘microbial and non-DNA techniques) (M)

(Mission need)
*L = Lunar surface
T = Transit to Mars
* M = Mars surface

|
ﬁ FIRE SAFETY

Test-verified partial gravity flammability
characteristics and countermeasures (L,M)
ECLSS compatible fire suppression (L,T,M)
Reduce post fire clean- -up time (L,T,M)

Common fire safety strategy across element
archltectures (L, T,M) - -

« Jettison >90% of trash mass during Mars tran5|t (T)
Mars trash disposal compatible with planetary

protection (M)

In-flight autonomous logistics (L,T,M)
Reducing clothing and wipes mass by >50% (L,T,M)

Clothing flammability (and other non- metalllcs) >36%
02 (L,M). -



Getting to 98% water & >75% oxygen recovery requires

Exploration ECLSS on ISS integration and verification of many systems
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Long-term Test Verified ECLSS is Critical for Mars

Reduces Mass and Improves Crew Safet
» Failure rates cannot be measured directly

* Must be statistically estimated from test &

Injpact of Operational Experler"lce on ECLSS Spares Mass operational data
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 Does notinclude tankage, packaging and structure




.‘ EVO'Vlng Habltatlﬂn SYStemS for Infuse Full Long Duration Mibrogravity |

SUSTAINABLE HUMAN EXPLORATION 24 ECLSS and CHPS into Mars Transport

L 2
' . Infuse Technologies e
Use ISS as Testbed for Evolution = into Gatewa S S
. Commercial Platforms in LEO  Orion and R 7. f
Gateway .« =~ & : )
R . 1 R i X . Mars-class Transportation
et @""‘” | + CO, removal A :x'i/v‘?; ' * Highly-reliable regenerative -
Notional commmlal , « Environmental monitoring X : : ECLSS ffom ISS QSmonstratlon
Platform in LEO . - Exercise technology * Environmental monitors
« Continue long-term reliability tesfing * Radiation protection and monitoring ~Explorsbon fpos SyRion,
" and test new techinugon * Medical system *Galbidenescures
B o1 cial Dlatforms » Fire suppression and cleanup * Medical system
International Space Stat:on (ISS) P . « Radiation protection

« Add new capab’ lities . qumancy/Autonomy

* Improve reliabili

tial gravity and expio,ratloaatmesphem ire,sa
ation spacewalk prézbreathe and conops.
- Surface habitat: regeneratuve ECLSS and CHRS
adapted for surface
* Pressurized rover: ECLSS waste collectlon and transfer
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IEVGCEWENES

 The interactions of air, water, crew consumahb
chemically and physically complex and und

0p habitat are
over time

iced launched food
departure mass

* Reducing spares mass with reliability testing
water content are the largest knobs to turn t

» Test verified ECLSS-CHP systems requires
« Systems fail and interact in unexpected wa
* New failure modes still being identified after

1d and LEO operation

of operatlonal time

* Long term NASA ECLSS-CHP investments have drama :' "improved loop closure,
resolved unexpected performance issues, and is prepare or long term reliability testing

 Itis possible to on-ramp new ECLSS technologies, but it requires significant test verified
performance and understanding of interactions across the habitat
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