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NASA has ongoing exploration
technology development needs that
require continuous human presence in
LEO.

> Transition period from ISS to
commercial destinations

> Purchase of services from
commercial LEO destinations to
continue technology
development post-ISS
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Trace contaminant sorbents/siloxane control
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Smaller, more maintainable 02 Gen
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High pressure 02 (3000 psi) for EVA & medical use
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Reliable urine processing =85% recovery
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Reliable H20 processing w/ reduced expendables
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Compact waste & trash mngmt, stable, 90% water recov
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Additional 02 recovery from CO2 >75%

>90% recovery of water from urine brine
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Condensing HX robust, inert, anti-microbial

Environmental Monitoring, Safety and Emergency Respo

Atmosphere Monitoring (on orbit, no grab sample return)

UKD

Upgrade CHX

Targeted Gases (fire products, NH3, hydrazine)

A [AGA on saffire for Orion

Water (individual compounds)

final flt suite

Microbial (ID & qty species)

Expl PCR

Particulates

aerosol sampler
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Acoustic (automated, alerting, no crew time)

Emergency Mask (single cartridge)

Large scale fire propogation, monitoring, and clean up

Large scale fire response on realistic hazard

A | Alsaffire-IV-VI

Parametric flammability studies

Saffire-VII, VIII
SoFIE 8MWT

Water Mist PFE

Extravehicular Activity
Exploration Extravehicular Mobility Unit {xEMU)

Exploration Size, li
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ht tank for Orion

ISS flight demo

Active Thermal Management for xEMU

Human Health Countermeasures/Exercise Equipment
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Diagnostic and Treatment Capabilities
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Advanced Food Production
Radiation Monitorin

High speed com m/internétwork‘mq

ISS HERA

LLUMA-T

TDRS Ka-band upgrades

Position, navigation, and timin

10:1 volume reduction quiét‘lcal & clothing

simple laundry A

Autonomous Logistics Management

REALM-28\

In-Space Recycling & Fabrication

A |Refabricator
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ERASMUS
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Multi-Material Fabrication Laborato metals, electronics, etc

Fablab Protot
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ht Demo

Augmented Reality T2 AR

Automated Mission Operations AMO Express 2.5

Gateway Uncrewed Operations Astrobee
A ISS demo - flying
A 155demo - in development
FAN Proposed ISS demo



Key Ongoihg Challeng.es

Life support system long- term rellablllty,& Iep cIosure
Ability to test new technologles W|th syst ""f" L)g before relying on
them for deep space missions 5 Y

Reliance on on- -orbit environmen tal m N s.-- w,? no sample
retur . B 4% . J—
Partial graV|ty behavior - can we simplify ug systems? / .
Dormancy/intermittent crew considerations (/"‘éi; /

Dust mitigation
Food production, long-duration stability/viability

Designing for in-space manufacturing/maintainability
Autonomous operations




* EVOLVING ECLSS FOR EXPLORATION ~ ==| &

Evolution of ISS  ~ ~ Continue ECLSS *Initial Short-duration
ECLSS Into - Fleet Leader ) ~ ECLSS Evolvingto

Exploration ECLSS _ Testbed inLEO - o Full Regenerative ECLSS
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WATER MANAGEMENT ATMOSPHERE MZANAGEMENT

WASTE MGMT

ENVIRO. MONITOR.

Exploration ECLSS Roadmap Revised: 03/26/2019
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2018 | 2019 | 2020 | 2021 | 2022 | 2023
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Mini-CO2 Scrubber Integration of best CO2 Removal Device into EE Closed-Loop Air String

Thermal Amine CO2 Scrubber
v Gateway CO, Removal System

Methane Pyrolysis Flight Demo w/ Refurb Sabatier
Alt Tech Dev. Flight Demo

Sabatier Reflight

Upgraded ISS OGA

HPO2 Flight Demo

ISS UPA DA Upgrades, Alt. Purge Pump, FCPA

Brine Processor Assembly Flight Demo

ISS Water Processor Upgrades (Cat Reactor + Other)

UV Disinfection — OGA, WPA, WW Tank

Silver Biocide Standalone Flight Demo > Gateway Biocide >

| Gateway Waste Management >

UWMS 1SS Demo >

Fecal Processing Flight Demo

TCPS Flight Demo

,\ Gateway Environmental Monitoring >
Water and Microbial Monitors Flight Demo I/ . GROUND ACTIVITY . LUNAR SURFACE
- 1
SAM Flight Demo I 1S /LEOFLIGHTDEMO [l MARS TRANSIT
Combustion Products Monitoring : ORION MARS SURFACE
GATEWAY 4 DECISION POINT

1 Transition from Sample Return to Fully On-Orbit

Phase IlI Flight Demo I—I
|
Acoustic Monitor | d 1 >




Recent and Upcoming |

S Demonstrations

. ' ' Aerosol Sampler (Particulates
¥ Min-lon DNA Sequencer . pler ( . )
_ _ - _ #’ Active Sampler (left) and Passive Sampler
s - ' B (right) deployed in Node 3
S : . . - y
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Acoustic Monitor

Thermal Amine

CO2 Scrubber S!oacecraft
Fire Safety

o ™ Spacecraft (Saffire)
Universal Waste Management . Atmosphere Flammability .\,,..A,. -
System and Toilet Stall Monitor Experiments : §




4

Recent and Upcoming ISS Demonstrations

— = | | " S Zero BoiI-Off Tank
Hybrid Electronic m—— . |
Radiation Assessor (HERA) B Material Heat
‘ ' ; : Exchanger

Phase Change

Roll-Out
Solar Array

RFID-Enabled
Automated Logistics
Management (REALM)

Miniature
Exercise Device
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