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The Advanced Life Support (ALS) Office at Johnson Space
Center (JSC) acts as the integrator and lead office for all life
support activities at NASA. As such, the Office coordinates and
administers the efforts of other NASA centers that host major
life support activities including Ames Research Center, Glenn
Research Center, Kennedy Space Center, and Marshall Space
Flight Center. JSC is responsible for the air revitalization, water
reclamation, thermal, food, systems engineering and analysis,
test integration, and flight test elements of ALS.

On January 14, 2004, President Bush announced a new
exploration program that would return us to the Moon in the
2015 to 2020 timeframe and to Mars at a time to be determined.
This definitive direction establishes the need for life support
systems that are much more efficient in reusing resources than
those found on present spacecraft. ALS efforts solicit and
consider all ideas and technologies that can reduce the amount
of mass, volume, electrical power, and crew time needed to
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support exploration
crews during their
missions.

Concepts to develop
improved ways to
provide life support
range from use of
improved filters

and membranes

to biological
processes and even
nanotechnology and
genetic engineering
for improvements
come from NASA,
industry, and

the university
communities. Promising concepts are chosen by NASA for
development of conceptual test units; those units are then tested
in representative environments to provide the data needed to
trade concepts for accomplishing life support functions.

The largest mass savings can be achieved by minimizing the
amount of water needed at launch of an exploration mission.
The goal of water recovery system developments is to minimize
the amount of water needed at launch by recycling wastewater.
The volume of water recovered through wastewater treatment
processes will be maximized while providing potable quality
water for the crew on long missions.

JSC’s efforts in support of this, and as conducted by the Life
Support and Habitability Systems Branch at the center, include
to develop and test biological water processors (BWPs) to
establish the performance characteristics and to enable sizing
of such bioreactors for fabrication of prototype units. Organic
materials in wastewater streams have been characterized, and
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studies to define the limits of BWPs to eliminate organic
impurities are ongoing. Through testing, we have refined
oxygenation processes and established the capabilities of
nitrifying biological reactors.

Wastewater streams representing the products of primary
processing mechanisms that use distillation or reverse osmosis
have been used to evaluate the capability of post-processing
systems (PPSs). During more than 30 test runs, we established
the capability of the PPS by using a range of normal to extreme
primary product streams.

Air Revitalization System (ARS) technologies provide the

crew with breathable
atmosphere by addressing
carbon dioxide removal,
carbon dioxide reduction,
oxygen generation

and distribution, trace
contaminant control, and
particulate management.
ARS activities conducted
by the Life Support

and Habitability

Systems Branch include
designing, building, and
maintaining prototype
and engineering
development units,
laboratory facilities for
integrated testing, and integrated testbed systems.

Testing of the Sabatier engineering development unit
demonstrated the functionality of the Sabatier to reduce carbon
dioxide produced by the crew and hydrogen generated as a
product of water electrolysis to provide oxygen for the crew.
We determined the problems with valve leakage to be related
to fine particles being released from the packed bed catalyst
during shipment and handling of the unit. Those problems
have resulted in changes in catalyst packaging and handling for
future units.

A regenerable Advanced Trace Contaminant Control System
(ATCCS), which uses some of the best aspects of the station
units, was successfully tested and delivered to JSC for additional
testing.

The Air Revitalization Technology Evaluation Facility (ARTEF)
development continued by including a human metabolic
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simulator (HMS) that can provide an air stream representative
of the metabolic processes of as many as eight humans. The
HMS capability enables long-duration testing without test
subjects and greatly reduces test cost for air revitalization
technologies. Also addressed in the ARTEF is the capability to
introduce gases representative of spacecraft trace contaminants
into a test air stream to test the capability of the ATCCS as
well as other trace contaminant control units to remove such
contaminants.

The Habitability and Environmental Factors Office conducted
advanced food technology efforts, researching menu
development and handling of vegetable crops. The menu
development effort will provide required nutrition via staple
ingredients that can be stored for up to five years. The team
developed a database of recipes and a ten-day menu, and also
calculated the equivalent system mass for the bulk ingredients
for a 600-day mission and estimated the crew time required to
prepare the items.

The Flight Experiments
and Integrated Testing
element within the
Advanced Life Support
Office conducted two
KC-135 flight tests in
fiscal year 2004 as part

of an ongoing initiative

to offer microgravity
experimentation
opportunities to the
community of ALS
researchers. The first of
these flight series occurred
in February 2004, the
primary objectives for
which were proposed by researchers in the Crop Systems
element. Those experiments validated the fluid flow through
porous media that represented soil and fluid distribution
systems needed to support crops. The second flight series
occurred in September 2004, the primary objectives for
which were proposed by technology developers in the Air
Revitalization Systems element. Those experiments verified
that the planned separator for the Sabatier stream of methane
and water vapor could separate liquid from gas in simulated
microgravity conditions.
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