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Abstract: Since solid combustion is dominated by diffusion process of pyrolyzed gas as well as heat
transfer process around the combustion region, flammability limit becomes very different depending on
the gravitational conditions. In the present work, an attempt to know the mechanism of the extension of
ignition limit of overloaded wire has been made by numerical calculation. The results showed that the
Joule energy more than a critical value causes release of degradation gas and its ignition, and the critical
value becomes smaller in microgravity than that in normal gravity. Further, the preparation status of the
ISS experiment including the wire ignition and flame spread over solid material is introduced.
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Fig.1 Presence of minimum ignition energy (W), of PE

insulated wire vs. current applied time (W=I°Rt, I=applied

current, R: resistance per unit length, t: applied time, PE#2)
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Fig. 2 Temperature distribution of gas phase (uG, 100kPa,
ta=0.5s, 40%0,-N,balance, 15.6A, Ignition delay time 0.837s)
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Fig.3 Heat Release Rate distribution of gas phase (uG,
100kPa, ta=0.5s, 40%0O,-N,balance, 15.6A, Ignition delay time
0.837s)
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Fig.4 Heat Release Rate distribution of gas phase (uG,
100kPa, ta=0.5s, 40%0,-Nybalance, 15.45A, no ignition)
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Fig. 5 Schematic description of
experimental set-up for ISS tests

—
: . 1
! s 1.
7 - ape | oY -~ d
r

0 BRI & IEEH
PEL @ — MIREUE
DIRZ RN Y &
REGTHDH, T
AU b [ AR Z 1 DR
BEFRBICED D b
DTHY @D
(PR BE AL E T
EhE R RETH 5, Fig.6 Direct picture of the set-up
Fig.5 [3BHFE T OERIEX, Fig.6 (T EEH
BEThHD, ZEEO TEPREEEN I AR RCHIH
FE1E PR B Bk V) B SE OMRE R FFo TR,
BN ERZAT O JEIRE & 72> T WD, T O
AN COBLG 2l D 70~ B3 PN L 0 #8ls2
T 5, A%, AREEICE 0 ETE R BRZ Y K
L. W0l EEBICSLERFREO HEEZED 5
AHETH D,
[SCHER] [1] BIFEft 4 4. JASMA GEFRSC, fUNE A BREE TIck T
B WEER O S K, Vol.25No.1,pp.11-16,(2008.1).
[2] O.Fujita, et al., Ignition of Electrical Cable Insulation with Short-term

Excess Electric Current in Microgravity, Proc. Comb. Inst.Vol.33, Issue2,

(2011), pp.2617-2623.

[BUEHM 7 4, MUNEBREE2FT U7 B AR EEBL LT 58
(H21 BFZE8E WG ) | FHAA Y o RY D A (58 26 [|),

(2010.1.25), pp.55-56.

This document is provided by JAXA.





