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Abstract : The present study has been conducted to examine the effect of grid resolution on the predicted results for
electric cable fire using pyrolysis model in FDS(Fire Dynamics Simulator, version 5). The grid independent test for
different grid resolutions has been performed for a PE coating cable and the grid resolution is defined by the non-
dimensional characteristic length of fire and mean grid size. The caloulated maximum heat release rate and mean flame
spread rate were almost constant for higher grid resolution of 20~25 and the computing time for the grid resolution
takes approximately 20hours to solve flame propagation with pyrolysis model. The geometrical simplification of a
electric cable dose not greatly affect on the maximum heat release rate and flame spread rate and the rectangular
approximation of cable shape gives acceptable result comparing with the round cable with stepwise grid.
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Table 1. Material properties of the cable used in FDS simula—
tion®”
Density: 8933kg/m’
Copper Specific Heat: 0.385kJ/kgK
Conductivity: 401 W/mK
Density: 959kg/m’
Specific Heat: 2.0kJ/kgK
P"'y(elﬁgle“e Conductivity: 0.43W/mK
Heat of Reaction: 1296kJ/kg
Heat of Combustion: 43400kl/kg
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Fig. 2. Calculated heat flux on the cable surface heated by
200kW/m’ radiant heater,
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Table 2, Grid sizes for the computation domain

No. of grids grid sizes (mm)
Case 1 7680 5.0x5.0%5.0
Case 2 15360 5.0x5.0%2.5
Case 3 30720 5.0%x2.5x2.5
Case 4 38400 4.0x2.5x2.5
Case 5 60000 4.0x2.0x2.0
Case 6 61440 2.5%2.5x2.5
Case 7 120000 2.0x2.0x2.0
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