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Abstract

The public relations room of the waste disposal facility is a space that can be visited by a large number
of unevaluated personnel. Therefore, it is essential to design against fire, and research on fire and

evacuation is essential. In this study, in order to evaluate the safety of the occupants in the event of fire

and evacuation based on the life safety standards of occupants, the increase in risk due to heat, visible

distance, and toxic gases on a plane 1.8m from the floor, which is the limit of breathing of the evacuee,
over time. It was analyzed by location. As a result, the RSET of the P—01 exit was 93.0 seconds and the
ASET was 272.6 seconds, the RSET of the P—02 exit was 45.8 seconds, the ASET was 147.7 seconds,
the RSET of the P—03 exit was 106 seconds, and the ASET was 182.9 seconds.
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<Table 1> Safety standards of an evacuationist

Performance standards

Respiratory limit line Based on 1.8m floor

Effects of heat Below 60° C
Uses . Alloweq .
distance limit
Effects of visible Other facilities 5m
distance Meeting
facilities 10m

Sales facilities

ingredient Toxicity
reference value
CO 1,400ppm
Effects of Toxic HON 80ppm
02 More than 15%
CO2 Less than 5%
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[Figure 1] Underground pump room analytical and grid shapes
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<Table 2> Fire Simulation Settings Data

Analysis grid 270,984
number Multi mesh(164X106X15+24X71X6)
oz 20cm
Grid resolution "
D /ox :7.73
Initial 9207
temperature
lgnition Red Oak (CH1.700.72N0.01)
material

Fire scenario | Fire due to overheating of electronic devices

Maximum
o 3,300kW
calorific value
CO generation
. 0.004 kg/k:
fraction e/kg
Smoke
generation 0.015 kg/kg
fraction
Smoke detector
(evacuation delay time
sensor . .

) calculation according to
Disaster detection)
revention : .

IZ: dibment Sprinkler Non—operation (considering
aup P the worst condition)
Ventilation | Non—operation (considering
equipment the worst condition)
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[Figure 3] Distribution of visible distance (After 400s)
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[Figure 4] Safety assessment. over time (visibility)
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[Figure 5] Distribution of Temperature (After 100s)
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[Figure 7] Safety assessment. over time (Temperature)
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[Figure 8] Distribution of CO concentrate (After 100s)

[Figure 9] Distribution of CO concentrate (After 400s)
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[Figure 10] Safety assessment. over time (CO concentrate)
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[Figure 11] Model of analysis and personnel placement



J. Korea Saf. Manag. Sci. Vol. 23 No. 1 March 2021
http://dx.doi.org/10.12812/ksms.2021.23.1.017

ISSN 1229-6783 (Print)

ISSN 2288-1484 (Online) 21

3.4 3¢ AlEHCIA A3

Y i . ¥ f
LY ® _t |_ . f 8
L SN | .
\} I‘ L \ f y
%)4
B
. L
agaley ler
o 0 s S

\
-
=
-
]_J—I
R

[ |

\ ! —LI:I: f A
\— T__"—'

End of evacuation(80.7 s)

[Figure 12] Result of evacuation simulation
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<Table 3> Safety evaluation by evacuation area

o) RSET H] 1 ASET
P—01 93.0s < 272.6s
P—02 45.8s < 147.7s
P—-03 1065 < 182.9s
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