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The objective of the project is to develop a methodology to correlate material flammability limits in normal gravity and
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Task Description:

The objective of the project is to develop a methodology to correlate material flammability limits in normal gravity and
microgravity, which allows quantitative estimation of material flammability limit in microgravity based on the
flammability data obtained on the ground. The project involves an international team including Japan Aerospace
Exploration Agency (JAXA), NASA, ESA (European Space Agency), and universities in Japan, USA, and France. Dr.
Olson is a U.S. Co-Investigator for the JAXA)sponsored experiments to be conducted aboard the Japanese Experiment
Module, Kibo. 
To establish global standards for fire safety in space, we seek to develop a fundamental understanding of how NASA’s
material flammability test, NASA-STD-6001.A Test 1, relates to the actual flammability of materials in micro and
partial gravity. 

The investigation strategy is to perform extensive research via ground-based experiments, including 1g and parabolic
flight tests, and via theoretical formulations. Flight experiments on orbit in International Space Station (ISS)/KIBO will
be performed to verify the correlation. The flight experiments on orbit are expected in 2018 or later. 

By the end of the project, a new fire safety standard test method for screening spacecraft materials will be proposed that
addresses the shortcomings of existing standard test method such as NASA STD 6001B. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

Studying materials flammability in space allows us to accurately control the flow field and thus elucidate the importance
of a critical Damkohler number (flow time /reaction time) on flame extinction. The anticipated improved methodology
should reduce time and cost for the spacecraft material screening. Investigation and results have Earth benefits for
terrestrial fire safety. 

  

Task Progress:

The 2020 annual International Flammability Limits At Reduced-g Experiment (FLARE) workshop, originally planned to
be held in Tsukuba, Japan, was held virtually this year due to the coronavirus pandemic. Participants were asked to
record their talks to be viewed in advance of the scheduled workshop so that discussion during the workshop could
focus on international collaboration efforts and discussion of the talks. The annual group picture was a montage of
screen images of participants on the WebEx. 
At the FLARE workshop, it was announced that the setup of the hardware on ISS will occur in Nov.-Dec. 2020, with
experiment operations starting as early as Dec. 2020. JAXA astronaut Soichi Noguchi, who is launching on Space-X
Crew-1, will be doing the setup and initial checkout tests later this year. 

Additional microgravity drop tower tests at low pressure were performed prior to the mandatory telework situation to
add to the results from last year’s low-gravity aircraft parabolic trajectory tests and atmospheric microgravity drop
tower experiments. The goal of these tests is to determine blowoff extinction limits for thin sheets of bleached grade#90
cheesecloth as a function of oxygen concentration flow velocity, and now pressure. To avoid confusion with ignition
limits, the flames were ignited under a flammable condition, and the conditions were changed (flow, oxygen) to
determine if the flame would blow off. These blowoff boundaries will help in the selection of the flight experiment
conditions. 
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