Status, Plans, Connections to NASA's Mission and Vision
and to the Space Architect's Capability Requirements

Hypotheses & Projects

Water Mist Fire Suppression

Organizing principles Requirements Knowns and Unknowns

NASA 2003 Strategic Plan

Goal 2
Enable a safer, more secure,
efficient, and environmentally
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friendly air transportation system.

Goal 3

Create a more secure world and

improve the quality of life by
investing in technologies and
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collaborating with other agencies, '

industry, and academia.

Goal 4
Explore the fundamental
principles of physics,

chemistry, and biology through

research in the unique natural
laboratory of space.

Goal 7

Engage the public in shaping
and sharing the experience of
exploration and discovery.

Goal 8

Ensure the provision of space
access and improve it by
increasing safety, reliability,
and affordability.

Goal 9

Extend the duration and
boundaries of human space
flight to create new
opportunities for exploration
and discovery.

Goal 10
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Enable revolutionary capabilities = 10.6*

through new technology.

* These objectives are reflected in the overall Research
Partnership Program and thus not connected to specific
requirements of any single research program.

Space Architect Perspective
Capability Requirements

Advanced Habitation
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Requirement: fire

suppression in
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space. Space
vehicles for humans
require fire
suppression systems
that are low mass,
non-toxic to humans,
and benign to
electronics.

Requirement: basic
science: behavior of
mists. Itis necessary
to understand the
effect of gravity on
characteristics of fine
mists and their
behavior in contact
with combustibles.

Project: WATER MIST FIRE

SUPPRESSION
Project description: Explore the behavior

Requirement:
safety: To improve
fire suppression
systems for
airplanes, ships,
computer rooms,
buildings)

Importance:
Montreal Protocol
banned most
common fire
suppression gas
used on electrical
equipment (Halons)
to prevent further
depletion of the
Ozone. So new
methods of fire
suppression are
imperative.

of fine water mists in space. Develop
equipment that facilitates investigation of
fine mists in space working with industrial
partners, develop new generation of fire
suppression systems that are non-toxic,
environmentally friendly, as effective as
current systems, and can be used in
enclosed spaces in buildings, ships, aircraft
and spacecraft.

Status: Data collected on Columbia. A
series of observations was conducted on
final Columbia flight. 90% of data collected
on Columbia was transferred by telemetry
during flight.

Project site: The Center for Commercial
Applications of Combustion in Space
(CCACS), Colorado School of Mines
(CCACS)
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Research Partnership Centers
Multiple Benefits

Immediate applications on Earth. This
research will improve fire suppression products in
the near future for airplanes, chips, computer
rooms, and buildings.

Leverage NASA research funds. Investment by
Ecco Systems, Inc., the Department of the Navy,
the Fireman's Association in partnership with
NASA enables NASA to stretch its research
dollars by not having to pursue this research on
fire suppression in space vehicles.

Related space technology. This research is
related to a fire sensor line of research which is
both required for these experiments in
microgravity and fulfills a separate NASA
strategic requirement.

Hypothesis: Fire
suppression
method for
space. Maybe
very fine mist of
water will be the
fire suppression
method needed for
space vehicles.

Known: Electrical
equipment. Fine water
mist used on fires on
electronic equipment
extinguishes fire with
small amount of water
and without destruction of
the electronic
components.  For
example, we know now
that mists use 10% of the
water that sprinklers do,
and that on a per-mass
basis, they are more
effective than CO2. They
suppress smoke as well
as the flame.

Should put those in.

Unknown: Precision
in models. In models
of flow rates, nozzle
properties and other
characteristics, gravity
is the greatest
uncertainty. To make
models better, it would
be very useful to take
gravity out of the
equation

Unknown:
Precision in data.
Precise
observations of
exactly how mist
puts out fires is
needed to make
better models.

OBPR Organizing Questions

3. "What new 3b) Market-driven commercial
opportunities can research that supports national
our research bring === goals, such as contributing to

to enrich lives on economic growth of the nation
earth and expand through increased GNP and
understanding of sustaining human capital in the
the laws of nature?" areas of science and technology.

Capability: tool. Water mist fire suppression
equipment has applications to all NASA
manned vehicles and to all closed terrestrial
spaces.

Available off-the-shelf from: From
industrial partners and other commercial
entities (est. 2005 timeframe)

4a) How can we change
spacecraft systems to lessen the
required up-mass, volume, and
power?

4. "What technology
must we create to
enable the next
explorers to go
beyond where we
have been?"

4¢) How can we ensure that
the crew is living in a safe and
comfortable environment?

Status: Prototype, V.10
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