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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=I2Rt, I=applied 
current, R: resistance per unit length, t: applied time, PE#2) 
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Fig. 2 Temperature distribution of gas phase (!G, 100kPa, 
ta=0.5s, 40%O2-N2balance, 15.6A, Ignition delay time 0.837s)

  
Fig.3 Heat Release Rate distribution of gas phase (!G, 
100kPa, ta=0.5s, 40%O2-N2balance, 15.6A, Ignition delay time 
0.837s) 

  
Fig.4 Heat Release Rate distribution of gas phase (!G,!
100kPa, ta=0.5s, 40%O2-N2balance, 15.45A, no ignition)

Fig. 5 Schematic description of 
experimental set-up for ISS tests

Fig.6 Direct picture of the set-up
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