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Numerical Calculation of Electric Wire Insulation Burning under
Micro-Gravity Condition
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In space station, short-circuit of electric wiring is thought as one of the factors responsible for
firing. For crews’ safety, we need to investigate combustion characteristics of electric wire insulation
burning under micro-gravity condition and establish a criterion for material selection. In electric
wire burning under micro-gravity condition, the copper wire with very large heat conducivity is
considered to play an important role. The mechanism of electric wire insulation burning is supposed
to consist of the following two processes. (1) At the coating-burned-out wire part, the spherical
flame contacts with the copper wire and heats it and intensive gasification occurs at the edge of
coated wire part. (2) The gasified fuel diffuses radially to meet oxygen, forming a spherical flame.
Our calculations confirm that the heat feedback via copper wire is very crucial to whether self-
sustained burning is attained or not after the cease of heating, and that it brings about phenomena
that are peculiar to electric wire insulation burning under micro-gravity condition.
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Spherical flame

Fig.1 Supposed mechanism of electric wire insulation
combustion
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Fig.2 Numerical simulation model
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Fig.3 Temperature contour at time =5 000
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Fig.4 Temporal variation of coating thickness distri-
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Fig.5 Temporal variation of coating edge location and
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Fig.6 Temporal variation of temperature distribution
along wire
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Fig.7 Reaction rate contour and velocity vectors at
time =5 000
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Fig.8 Temporal variation of ratio of gasifying amount
to flame radius
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Fig.10 Temporal variation of heat transferred to
gasifying coating
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Fig. 11 Temporal variation of heat feedback ratio
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Fig. 12 Reaction rate contour of extinguishing flame
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Fig.13 Temporal variation of temperature distribution
along wine (Flame extinction case)
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Fig. 14 Heat flux from gas to wire at time =1 000
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