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Outline * Why did NASA develop an ECLSS

Roadmap?
ECLSS is more than an

Exploration Element = How did we do it?
Subsystem.....

= What did it tell us?

It is the infrastructure for
expanding human presence in
space.

» Translation, please....

Preparing for Exploration Beyond LEO

By Utilizing the ISS
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'NASA ECLSS Technical Community Efforts
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March/April “11

( N ) (O\G 4 NG )
0 Define the Q" Establish Key OY° Collect
Problem Assumptions Information

-

June/July ‘11

- / \_ J N\ J
*Reliability Mission Types relevant to ECLSS  «Functional Decomposition
*Performance «Commonality/Atmospheres *Assess H/W State-of-the-Art
-Budget constraints *Use What We Have Current & planned work
.\\\k_\ o
\ \\R—
(" @ Compile ol (o
OO\\ Or ar?ize O\7(‘50mmun|cate \X\\O _ _
| tg t Socialize »Detailed planning
anedrg;ese # Hear Feedback # »Recommendations
Sept-Nov ‘11 »Advocacy
Dec-May ‘12
\- J S/ N
«ldentify functional “gaps” *NASA management *Focus on needs & gaps

*Identify priorities

*White paper & presentations

*Industry & Academia
International Partners

=)

August ‘11 TIM

\

J

*Develop reasonable budgets

*Adapt plans as necessary




Primary Drivers: 3 ECLSS Mission Types :

(consistent with Global Exploration Roadmap)

Reference Mission #1: Short-duration 4’7‘
— < 3-4 weeks F st 4
— Examples: MPCV, MMSEV, SEV, Lander

Other considerations

— EVA via an airlock or suitport

— 8 —14.7 psia range of cabin pressures (mission & architecture dependent)

Reference Mission #2: Long-duration microqgravity
— > 1 month to years
« “Derivative increments” dependent on ConOps
— Limited or no resupply available (need for high self sufficiency and reliability)
— Examples: ISS, Deep Space Habitat, Long-duration transit vehicle
Other considerations
— EVA via an airlock or suitport

AL

Reference Mission #3: Long-duration with partial gravity

— Similar requirements to the long-duration microgravity mission

— EVA capability enabled/enhanced by 8 psia/32% 02 working atmosphere
— Partial gravity effects -dependent technologies
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Primary Drivers: 3 ECLSS Mission Types :

(consistent with Global Exploration Roadmap)

* Reference Mission #1: Short-duration h
— < 3-4weeks & 7
— Examples: MPCV, MMSEV, SEV, Lander

» Other considerations
— EVA via an airlock or suitport
— 8 —14.7 psia range of cabin pressures (mission & architecture dependent)
MPCV ECLSS proposed as the Point of Departure design for this general scenatrio

( Reference Mission #2: Long-duration microgravity
— > 1 month to years
» “Derivative increments” dependent on ConOps
— Limited or no resupply available (need for high self sufficiency and reliability)
— Examples: ISS, Deep Space Habitat, Long-duration transit vehicle
» Other considerations
— EVA via an airlock or suitport
\ISS ECLSS proposed as the Point of Departure design for this general scenario
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* Reference Mission #3: Long-duration with partial gravity
— Similar requirements to the long-duration microgravity mission
— EVA capability enabled/enhanced by 8 psia/32% 02 working atmosphere
— Partial gravity effects -dependent technologies
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Integrated Thermal/ECLS Strategy

Providers
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Unique TESC (Strategically focused
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* Subsystem
Managers
+ Design Engineering
+ GFE HW/SW
* Analysis, Eval, &
Test
+ SE&I Expertise
+ Unique R&D
+ Technical Expertise

Joint TESC/NESC

» State of the
Discipline Report
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+ Maintain Tech
Roadmap

+ Recommendations
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* Integrated tools

+ Working Groups
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Functional Decomposition & Assessment Approach

ECLSS Function A
1.0 Atmosphere Management .
1.1 Circulation \% Sub-function A.1 h A
1.2 Conditioning Sub-function A.1.1 A A 4
1.3 Emergency Services -
1.4 Monitoring —>| Sub-function A.1.1.1

1.5 Pressure Management

2.0 Water Management Past Fliaht P
as ] rograms
2.1 Manage Potable Water -->| *Subsystem — CurrentgFIight g,og,ams
2.2 Manage Waste Water «Com ponent In Development
2.3 Monitoring
3.0 Solid Waste Management m
3.1 Manage Logistical Waste Mission 1 Mission 2 | | Mission 3
3.2 Manage ‘Wet’ Trash
3.3 Manage Metabolic Waste l ‘ ‘

. Current SOA is adequate

Current SOA could work, but improvements would

ECLSS Gaps — enhance mission
Current SOA will not meet needs - improvement or change

mandatory to enable mission

SOA = State of the Art

Systematic Approach completed by ECLSS Technical Experts across NASA
10




Functional Capability Needs —

_Atmos

Function

Circulation

Temperature Control
Pressure Control

Fire Suppression

Atmosphere Recovery

Personal Protective
Equip

CO2 Removal
02 Supply

02 Supply

Monitoring

Filtration

Fire Suppression

here Management -

Need Mission
ISS 1 2

Suit loop fan for MPCV (new, 100% O2, multiple design X
points)
Suit cooling loop gas trap for MPCV (new) X
Suit loop pressure regulator for MPCV (new) X
Replacement for Halon & CO2 PFE (small volume, non- X X X
toxic)
Smoke Eater (new, safe atm cleanup) X X
PPE filtering mask (O2 mask replacement for small X X X
volume O2 safety)
Robust sorbent bed (improvement, solves SOA X X
dusting)
OGA reliability improvements X X
Oxygen recharge for EVA (new) X X
On-board trace contaminant monitor (new, SOA ISS fit. X
expt) *

Surface dust pre-filter (new)

Partial-g material flammability testing (new data)

* Denotes enhancing for missions of ~6 mos

ISS Demo
Value

Low

Low
Low

Medium

Low
High
High
High
High
High

Low

Low

11



Functional Capability Needs —

Atmosphere Mana

ement - Enhancinc

Function

Circulation
CO2 Removal

Monitoring

Monitoring
Monitoring
Monitoring

Resource Recovery

Filtration

Trace Contaminant Control

CO2 Removal

Resource Recovery

Resource Recovery
Monitoring

Fire Detection

THC

Monitoring

Need

Quiet fan technology (improvement)
Common bed core/commonality (improvement)

MCA reliability improvements

Fire product sensor improvements
Prop hazard sensor improvements
02 sensor accuracy improvements

CO2 reduction beyond Sabatier (new capability, possibly enabling
depending on trades)

Longer life/regen filters (improvement)

Advanced catalysts & sorbents/resource reduction (improve)
Improved water save (lower power)

Longer life CO2 compressor (improvement)

Smaller interim CO2 storage (improvement)

Airborne microbial monitor (new)

SOA improvements — false alarm, partial-g
Long duration HX coatings (improvement)

Surface dust particulate monitor (new)

ISS

X X X X

Mission
1 2
X X

X
X
X
X
X
X
X
X
X
X

X X X X

X X X X X X X X X

ISS Demo
Value

Medium
High
High
High
Low
High
High

Low

Medium

Medium

Medium

Medium
High

Medium
Medium

Low

12



Function Need Mission ISS Demo

Value
ISS 1 2 3
Water Supply Launchable/landable full drink bags X Low
Urine processing Increased water recovery from urine (brine X X X High
reduction or processing) (enhancing for
missions <6 months) *
Laundry wastewater Develop laundry capability (enhancing for ? X High
collection missions <6 months) *
Wastewater processing Reduce Expendables, accommodate & X High
laundry (improvement) *
Microbial control Replacement biocide (silver) X X X Medium
Urine collection Backup to spin separator (new, robust X X High
redundancy)
Urine pretreatment Alternate pretreat (lower tox, no precip) X X X High
Urine processing Improved reliability, tolerance to precip., X X X High
calcium monitor
Water Chemistry Monitoring  BIgEIlaERer= o= o] (13 =1 [F1[{=1e BRI (o =Tal[e3=1a [0 X X X High
inorganic species
Biological monitoring Microbial monitor w quant. and ident. (new) X X High

* Denotes enhancing for mission

durations of ~6 mos Enabling 13




Functional Capability Needs — Solid Waste

Management
Function Need Mission ISS
Demo
Value
ISS 1 2 3

Stabilization — trash and Long term stabilization/planetary W& X Low

fecal protection (new)

Wet trash disposition Jettison capability (if dumped) X Medium

Wet trash — storage & Compaction & dewatering (new) X X Medium

resource recovery

Metabolic waste Common commode - compact X X X High

Metabolic waste Odor, trace contaminant control long X X Low

duration improvement
Metabolic waste - water If trades show needed X X Low

recovery

14



~ How Do We Prioritize?

» Operational data clarifies the problems and their impacts
— Time spent on maintenance, repair, diagnostics, etc.
— Support logistics (spares, limited life items, etc.)
— Mass and volume up & down
— Failure history
— Etc.
* Next steps in maturation & evolution supported by real data
— Engineering implementation
— Technology infusion
— Operational approach
» Develop practical approach
— Testing and/or operational demonstration
— Ground-based or ISS-based
— Clear, objective criteria to measure progress - case by case

Capabilities matured on ISS will write the next Chapter of Exploration



In Summary......

« The ECLSS roadmap is an valuable tool to help us formulate a sound plan

16



In Summary

« The ECLSS roadmap is an valuable tool to help us formulate a sound plan

» Plans & technology will evolve as we learn from experience together

17



In Summary......

« The ECLSS roadmap is an valuable tool to help us formulate a sound plan

» Plans & technology will evolve as we learn from experience together

« Elements of process must also evolve in a safe and practical way

18



In Summary......

The ECLSS roadmap is an valuable tool to help us formulate a sound plan

Plans & technology will evolve as we learn from experience together

Elements of process must also evolve in a safe and practical way

The NASA ECLSS community wants to work with you

19



In Summary......

The ECLSS roadmap is an valuable tool to help us formulate a sound plan

Plans & technology will evolve as we learn from experience together

Elements of process must also evolve in a safe and practical way

The NASA ECLSS community wants to work with you

Contribute Learn Enable




