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Abstract

Human and material damage can be reduced if the risk is evaluated by engineering analysis of fire
combustion products, smoke concentration, and smoke movement speed in the event of a fire in apartment
houses and officetels. In this study, a lot of research on related safety evaluation in the basement needs
to be studied and reflected in design, so experimental research was conducted to analyze the flow of
smoke through computer simulation and provide analysis data through evacuation safety evaluation.

First of all, the five—story underground parking lot subject to simulation has a large floor area, which is
advantageous for improving evacuation safety performance, but it uses temperature detectors to increase
detection time and fire spread speed. Second, it was analyzed that the evacuation time at all evacuation
ports did not exceed the evacuation time, and as the time from the start of evacuation to the evacuation
time was 216.9% compared to the travel time, it was evaluated that the safety performance of the
evacuation was secured. Third, the above simulation results are a comprehensive safety evaluation based
on the non—operation of fire extinguishing facilities in the fire room to increase safety, which means that
smoother evacuation safety performance can be secured by linking fire extinguishing facilities.
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<Table 1> Safety standards of an evacuationist

Performance standards
Resplra.t ory limit Based on 1.8m floor
line
Effects of heat Below 60° C
Allowed distance

Uses .

limit

Effect; of visible Other facilities 5m

distance
Meeting facilities 10m
Sales facilities
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[Figure 1] Underground pump room analytical and grid shapes
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<Table 2> Fire Simulation Settings Data

1z

ftlo _C'L OE

H5HQ AZRE 1

1,905,264
Analysis grid Multiple
number mesh (257 X117 X164+281 xX102X16+312
X105X16+242%x114%16)
Grid dx: 20cm
resolution D /§z : 12.05
Initial 20T
temperature
lgnition Red Oak (CHI.700.72N0.01)
material

Fire scenario

Fire caused by overheating of car

Maximum 10,000KW
calorific value
CO
generation 0.183 kg/kg
fraction
Smoke
generation 0.133 kg/kg
fraction
combustion — Special evacuation
expansion staircase doors are open
prevention | — The fire door near the fire
facility shutter is not opened.
Non—operation of fire
extinguishing equipment for
Disaster calculating worst case
prevention conditions.
equipment P eOperation of automatic fire
firefighting . .
. detection equipment
facilities

(differential heat detector)
% Differential heat detector
is applied to the actual design

location.
¥ Sensor defect rate: 1.30%
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[Figure 3] Distribution of visible distance (After 600s)
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[Figure 4] Safety assessment. over time (visibility)
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[Figure 9] Distribution of CO concentrate (After 600s)
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[Figure 10] Safety assessment. over time(CO concentrate)
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[Figure 7] Safety assessment. over time (Temperature)
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[Figure 8] Distribution of CO concentrate (After 100s)
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[Figure 11] Model of analysis and personnel placement
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[Figure 12] Result of evacuation simulation
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[Figure 13] Safety evaluation by evacuation area
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