Fire Sci. Eng., Vol. 33, No. 3, pp. 112-120, 2019

ISSN : 2508-6804 (Online)

DOI: https://doi.org/10.7731/KIFSE.2019.33.3.112 ISSN : 1738-7167 (Print)

[Research Paper]

SHHAIEHIOKMOIA Ql2dtH 3 D3 St 2=
SI2OHAIZHASET)Of| st o2
StoA| - BRE"

Tt chekel S ThSHA, AT Sk A s we

Study on the Available Safe Egress Time (ASET) Considering
the Input Parameters and Model Uncertainties in Fire Simulation

Ho-Sik Han - Cheol-Hong Hwang'"

Graduate Student, Dept. of Disaster Prevention, Daejeon University,

"Professor, Department of Fire and Disaster Prevention, Daejeon University
(Received April 7, 2019; Revised May 16, 2019; Accepted May 20, 2019)

2 o

= PBDOIA EAIAlEE o)A & o] 83 HAA 7tel AlEA S THAAI717] sk, Al EE el o] W
gl A o] 357} arefE ASETS] B7PEHel thek AEVF 3 HAT. olF ¢l 93kt 3 evxwlo

iy

A= UBOR MYSG. 20 Aske o Ark Aozl AN T2 el 71 2 938 oA
YUAFO BRATE Defe o, £ O R PR BT WL WA E Gskan T Sl ¥
SASE W VYT 1P o, £x 9 COE 2 WS} 9oL} FDsel g&e AIEE S50 s

T EE A F7HES & F AU v 2 F] PBDOA] ASETO] TR 7IAIEe 28] 24 == o]
=olFglom, H&3k ASET Jgﬂg H3l sAAEE ol dEus D FRnde] BESAT 8 Hoto] AQtE
At

ABSTRACT

To improve the reliability of a safety assessment using a fire simulation in domestic PBD, the evaluation method of
ASET considering the uncertainties of the input parameters and numerical model of fire simulation was carried out. To this
end, a cinema and officetel were selected as the representative fire spaces. The main results were as follows. Considering
the uncertainty of the heat release rate, which has the greatest effect on the major physical quantities presented in the life
safety standard, significant changes in temperature, CO, and visibility occurred. In addition, when the bias factors reflecting
the uncertainty of the numerical model were applied, there were no significant changes in temperature and CO
concentration. On the other hand, the visibility was increased considerably due to the low prediction performance of smoke
concentration in FDS. Finally, the reason why the physical quantity determining the ASET in domestic PBD is mainly
visibility was discussed, and the application of uncertainty of the input parameters and numerical model in a fire simulation
was suggested for an accurate ASET evaluation.
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Table 1. Performance Criteria of Life Safety for Domestic PBD
Standard

Critical Criterion Domestic PBD Standard

Gas Temperature 60 C (at 1.8 m)

Visibility

her Faciliti
(for a Light-reflecting Object) 5 m (Other Facilities)

O, Volume Fraction 15%

CO, Volume Fraction 5%

CO Volume Fraction 1,400 ppm
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Table 2. Summary Statistics for Quantities of Interest!'”

Output Quantity oy d
HGL Natural Ventilation 0.07 1.04

Temperature | No Ventilation 0.07 1.12
Oxygen Concentration 0.14 0.99
Carbon Dioxide Concentration 0.12 1.00
Carbon Monoxide Concentration 1.01 0.96
Smoke Concentration 0.59 2.56
o, : Relative Standard Deviation

0 : Bias Factor by the Results of the V&V Study
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Figure 1. Computational domain for the case 1 (cinema) and case
2 (officetel).
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Figure 2. Fire growth curves for each scenarios.
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the raw data and the data considering V&V for the case 1.
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Figure 8. Time history of parameters related to habitability using
the raw data and the data considering V&V for the case 2.
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