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Abstract:

NASA is developing a Fine Water Mist Portable Fire Extinguisher for use on the International
Space Station. The International Space Station presently uses two different types of fire extinguishers: a
water foam extinguisher in the Russian Segment, and a carbon dioxide extinguisher in the US Segment
and Columbus and Kibo pressurized elements. Changes in emergency breathing equipment make Fine
Water Mist operationally preferable. Supplied oxygen breathing systems allow for safe discharge of a
carbon dioxide fire extinguisher, without concerns of the crew inhaling unsafe levels of carbon dioxide.
But the Portable Breathing Apparatus (PBA) offers no more than 15 minutes of capability, and continued
use of hose based supplied oxygen system increases the oxygen content in a fire situation. NASA has
developed a filtering respirator cartridge for use in a fire environment. It is qualified to provide up to 90
minutes of capability, and because it is a filtering respirator it does not add oxygen to the environment.
The fire response respirator cartridge does not filter carbon dioxide (CO2), so a crew member
discharging a CO2 fire extinguisher while wearing this filtering respirator would be at risk of inhaling
unsafe levels of CO2. Fine Water Mist extinguishes a fire without creating a large volume of air with
reduced oxygen and elevated CO2.
From a flight hardware design perspective, the fine water mist fire extinguisher has two major
elements: (1) the nozzle and crew interface, and (2) the tank. The nozzle and crew interface has been
under development for several years. It has gone through several design iterations, and has been part
of more than 400 fire challenge and spray characterizations. The crew and vehicle interface aspects of
the design will use the heritage of the CO2 based Portable Fire Extinguisher, to minimize the disruption
to the crew and integration impacts to the ISS. The microgravity use environment of the system poses a
set of unique design requirements specifically for the tank. The nozzle requirements drive a tank
pressure that is 2-5 times higher than any commercially available water mist systems. Microgravity
requires deliberate separation of gas and water, facilitated by a bladder, a diaphragm, a piston, or
separate tanks. This paper will describe the design details of the tank and the nozzle, and discuss the
trade studies that informed the decisions to select the tank and nozzle configuration.

