Journal of the Korean Society of Safety, Vol. 32, No. 2, pp. 14-20, April 2017

Copyright@2017 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved.

https://doi.org/10.14346/JKOSOS.2017.32.2.14

DAKE SiRfe] LEBIZOIM FOSE 0183
2% OISR 23t SR ¢

2 k)

A Numerical Study on Temperature Prediction Bias using FDS
in Simulated Thermal Environments of Fire
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Abstract : A numerical study was conducted to identify the predictive performance for the bare-bead thermocouple (TC) using FDS (Fire
Dynamics Simulator) in simulated thermal environments of fire. A relative prediction bias of TC temperature calculated from
reverse-radiation correction by FDS was evaluated with the comparison of previous experimental data. As a result, it was identified that
the TC temperatures predicted by FDS were lower than the temperatures measured by bare-bead TC for the ranges of heat flux and gas
temperature considered. The relative prediction bias of TC temperature by FDS was gradually increased with the increase in radiative heat
flux and also significantly increased with the decrease in the gas temperature. Quantitatively, at the gas temperature of 20C, the TC
temperature predicted by FDS had the relative bias of approximately -20% with the radiative heat flux of 20 kW/m’ corresponding to
thermal radiation level of the flashover. It is predicted from the present study that more accurate validation of fire modeling will be possible
with the quantitative prediction bias occurred in the process of reverse-radiation correction of temperature predicted by FDS.
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Fig. 1. Schematics of an apparatus and computational geometry to evaluate the reliability of temperature prediction using FDS (unit: mm).
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Table 1. Experimental and numerical conditions

Gas temperature (C)
20
33
58
90
137
198

Incident radiative heat flux (kKW/nr)
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