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Abstract

In this study, fire and evacuation safety of environmental energy facilities using fire and evacuation

simulation was examined as part of performance—oriented design. The worst—case fire scenarios in which

fire—fighting facilities such as sprinkler fire extinguishing and smoke control systems are not working, and

the FDS analyzes the visibility, temperature distribution, and carbon monoxide concentration distribution

through FDS. The safety was examined. As a result, it was proved that evacuation could limit the visibility,

temperature, and carbon monoxide concentration in a smooth range, based on the safety standards set by

relevant laws. In other words, it was possible to verify the safety of fire and evacuation for environmental

energy facilities where a large amount of combustibles and fires coexist.
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<Table 1> Life safety code

Content Performance standard
Heat Below 60C
Use Permissible limit
Visibility Other Facility 5m
Assembly and Sales Facility 10 m
Ingredient Toxicity criteria
Toxicity o 1,400 ppm
O Above 15%
CO, Below 5%
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<Table 2> Code of available safe egress time

Use Time (Minute)
W1 | W2 W3
Industrial facility
(Residents are accustomed to building
. <1 3 >4
interiors, alarms and escape routes,
and are always awake)

W1 : In case of providing nurturing guidelines through broadcasting
of control room equipped with CCTV facilities such as
disaster prevention center or providing nurturing guidelines
to all residents in interior by trained staff

W2 :In case of providing an alert with recorded voice messages
or trained staff
W3 :In case of providing the untrained staff with fire alarm system

[Figure 1] Model of Analysis and Exit Location.
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[Figure 2] Distribution of temperature over time and safety assessment.
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[Figure 3] Distribution of visibility over time and safety assessment.
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[Figure 4] Distribution of CO time and safety assessment.
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[Figure 4] Result of evacuation simulation.

<Table 3> Comparison of RSET and ASET by Exit

Time
Exit No. @ @ ® @
pP-01 67.2 29.4 96.6 422.0
P-02 9.7 29.4 39.1 333.8
P-03 14.5 29.4 43.9 338.3
P-04 69.8 29.4 99.2 403.5
P-05 93.4 29.4 122.8 492.8
P-06 21.1 29.4 50.5 412.3

% (D Result of Evacuation Simulation
@ Detection Time[sec]
® Required Safety Egress Time[sec]
@ Available Safe Egress Time[sec]
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