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Introduction
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// Waste Management System (UWMS)
developed a toilet for exploration - flown on
Orion’s Artemis-2 and demonstrated on [SS

o

UWMS design by Collins Aerospace includes Hard-
~ sided Fecal Canister (HFC) for collection of fecal
- deposits

 Canisters were found to hold 11-13 deposits and
with crew of 4 this results in a large number
needed for exploration

* NASA developed the Alternate Fecal Canister
(AFC) to reduce mass and volume

« AFC provides a 90% volume reduction and a 45%
mass reduction
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Returned Canister and Odor History

~ + 1 Hard-sided Canister was used on ISS and
/ returned with no odor issues reported

» During certification, the HFC failed WSTF odor
testing, with odor samplers reporting odor
around the lid/canister interface perimeter

» Open-cell silicone foam gasket was thought to
be cause of odor release

« Subsequent testing with various types of tape
showed no improvement
« Kapton
» Grey
* Metal Aluminum
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Interface Between Canister and Lid

» AFC required to interface with UWMS and the
Odor Bacteria Filter lid created by Collins
Aerospace

» AFC consists of only the bottom “bucket”
portion and gaskets

 The lid-container interface contains a 0.110”
gap meant to be filled with a 0.188” thick foam

Filter Lid

gasket. Gasket i
» Replacement options for the gasket must allow Interface I
sealing and closure of the lid and fit in the Ring h

available space
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Odor Testing Background 5

* NASA-STD-6001B defines odor
intensity on a 0-4 scale:

Einch odor panel menbar rales 6dor poln by eesignin n odor vakul beeed n the TokoMg scele: » Gasket material selection requirement
was to limit the average odor rating to no
greater than 2.5 after 30 days during
official odor testing at NASA JSC’s White
Sands Test Facility

Observations and Comments
Panel members select one of four odor characteristics (Pleasent, Neutral, Imtating, Revolting). The following
odor characteristics were selected:

miatng Neutal Peasan  Test article was delivered by the test
Qb | s b st gy Sl vog team to WSTF which required a 10-12
Each panel member may provide physical effect descriptions. The following physical effects were provided: hour drlve to New MeX] CO

Nauseating

* Because of this, numerous tests were
performed at JSC to increase
likelihood of a successful official test.
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Preliminary Screening Testing at JSC’s Habitation Lab

was performed on each new gasket candidate to ensure it could form a water-tight seal

esting using a small test chamber and a larger drum volume lasted 2-6 weeks before
failure could be determined




Final Screening Test in JSC’s Building 33, Chamber N

nar® (PVDF) passed initial tests in

Lab

' Final JSC screening test performed in
/ Building 33’s chamber N to replicate
~ as closely as possible the WSTF test
setup

» Kynar® (PVDF) gasket passed 60-day
odor testing with an average odor
rating below 1.5

 Aslight odor was detected coming
from the center of the filter lid post-
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Trade names and trademarks and
company names are used in this

" report for identification only. Their
usage does not constitute an official
endorsement, either expressed or
implied, by the National
Aeronautics and Space
Administration.
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WSTF Odor Testing

* Kynar® (PVDF) gasket was
tested at WSTF using both AFC
and HFC assemblies

 After 30 days, the AFC and HFC
assemblies both registered an
average odor rating below 1.5

* Testing was extended to 60 days
with final average odor rating
still below 1.5

tion
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Compiled Test Data

AFC Test Passes and Failures

Casket | Water | Onion | InitialFecal | 'C. m’m WSTE
m
* Solid rubbers proved difficult to Gpen-CaT Slicone Fos m—
fit with the filter lid £70_[0.188" | Open-CellSilicone Foam d"‘?;ﬁ.ﬂfﬁ --
» Open-cell foam abandoned as

the open-celled structure
creates air path for odor

» Kynar® (PVDF) closed-cell foam oSy
was malleable enough to be I

possible lid

packed into the lid-bucket Na | ree

results For 1

interface, but dense enough to U A
prevent odor permeation

Closed Cell Kynar Foam

Some
Gaskets
[ {aTs]
~ _ thick,
“losed Call Ksrnar Foam some Fit
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Conclusion

* Odor testing requires use of human fecal material

* Closed-Cell Kynar® (PVDF) foam is a viable material
selection for odor control provided sufficient
thickness and compression

e Future work:

» Update AFC design for Artemis-3 with Kynar gasket
material

* Replace gaskets on previously built AFC waiting for
manifest to 1SS
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Questions or Feedback?



mailto:melissa.k.mckinley@nasa.gov
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