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Introduction of JAXA Priority Project FLARE utilizing ISS/"KIBO"

Osamu FUJITA

Abstract

A research project relating fire safety in space, FLARE (Flammability Limits at Reduced Gravity Experiment), is briefly
introduced in the article. The project is aiming at proposal of new fire safety standard for screening material intended to use
in spacecraft, which is promoted by JAXA as a high-priority project utilizing ISS (International Space Station). Major efforts
in the project are made for building up a formula to allow quantitative estimation of solid material flammability limit under
microgravity (MLOC) based on Limiting Oxygen Index (LOI) according to ISO 4589-2. The formula will be verified by ISS
flight experiments at the end of the project period and, then, is expected to be included as a key element in the new fire
safety standard. Further, some potential advantages of the new standard such as shift from Pass/Fail test to index method,
allowing use of available material flammability data as LOI values, and potential reduction of cost for material screening,
are emphasized under comparison with NASA-STD-6001B, which is often used for screening material for space use. The
project team consists of members from JAXA, NASA, ESA and eight (8) universities from all over the world and the role of

individual member to reach the goal are summarized.
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Fig. 1 Experimental Configuration for the Upward

Flame Propagation Test (Test 1) of NASA-STD
-6001B 13,
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Fig. 2 Limiting Oxygen Concentration of Spreading Flame

Over Polyethylene Insulated Wire as a Function of
External Air Flow Velocity in 1G and n G. 7.
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Table 1 Description of research teams

Group name

Researcher name

Role of each member

©Shuhei Takahashi (Gifu Univ.)

Dominant parameter to control limiting condition
in microgravity, PMMA sheet & NOMEX

Group 1 . .. . .
Yepe 1o . T (T S Thickness effect, Charred material in microgravity,
Fl lity 1 f £l ’ ’
Shigr;mabl ity limit of flat Hiroyuki Torikai (Hirosaki Univ.) Thick PMMA & filter paper
Sandra L. Olson (NASA GRC) Flammability of fabric clothes material
’ Cheese cloth
R External radiation effect on material flammability
%%ag:szfgandez Pello in cylindrical shape, Thick PE rod with/without
Y conductor
Group 2

Flammability of electric wire
and cylindrical material

YrOsamu Fuyjita (Hokkaido Univ.)

Flammability limit of wire insulation in
microgravity, Effect of core material and flow
direction PE & ETFE wire

et-Marie Curie-Paris 6)

Guillaume Legros (Univ. Pierre-

Soot formation in microgravity flame and its
radiation characteristics, Microgravity tests in
CNES parabolic flight

Group 3
Critical mass loss rate for

ignitionin u G Tokyo)

©Mitsuhiro Tsue (The Univ. of

Ignition limit by laser break down method in
different gravity conditions.

Group 4

Formulation of thickness of Technology)

© Yuji Nakamura (Toyohashi Univ.

Formulation of thickness effect applicable to
different material, Discussion on recommended
ignition method

effect, Comparable LOI data,

and evaluation of ignition Aki Hosogai (JAXA)

Accumulation of comparable data according to LOI
method with flight experiments.

method Discussion on consistency of new

Kaoru Wakatsuki (Shinshu Univ) recommendation with present ISO 4589

©Harold D. Beeson (NASA WSTF) Comparable data with present NASA test method,
Group 5 David Hirsch (NASA WSTF) Discussion on validity of newly recommended

material evaluation method

Discussion on new standard

Toshihiro Shimamura (JAXA)

Draft of recommendation as a base of discussion,

recommendation and its
consistency with present

Osamu Fujita (Hokkaido Univ.)

Discussion on its validity and consistency with
present method.

method utilized in individual

Thomas Rohr (ESA ESTEC)

Comparable data with present ESA test method,

agency . . Discussion on validity of newly recommended
Marika Orlandi (ESA ESTEC) . .
material evaluation method.
Hardware and instrumentation on Solid
Group 6

©Masao Kikuchi (JAXA)

Hardware and instrumentation

Combustion and their extension to FLARE
experiments.

%Pl ©Group leader
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