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An Evaluation on Evacuation Safety in Training Facilities For Young People
based on Fire and Evacuation Simulation
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ABSTRACT: The Purpose for this study was to analyze the evacuation behavior of a
training facilities for young people in case of fire emergency. It is necessary to study for fire
safety design of the training facilities. The study carried out two different simulations on the
training facilities. The results were divided into two groups by using Simulex, FDS. By
comparing those two different outputs, we were able to verify the problems of existing trai-
ning facilities. The results have shown that there was a need for a greater structural design

in these training facilities.
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Fig. 1 Evaluation concept of evacuation safety.
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Table 1 Comparison of model between zone and field

Zone model

Field model

Applicable After spread of fire

Beginning and spread of fire

Analysis description Macro-description

Micro-description

Conservation of energy

Principle of conservation .
Conservation of mass

Conservation of energy
Conservation of mass(Heat flux, Component)
Conservation of momentum

Ordinary differential

Equati .
duation equation

Partial differential equation

Calculation tool and

fime Tequired PC(some minutes)

Work Station{some hours~few days)

Table 2 Performance criteria

Suggested performance criteria Lower limit Upper limit
convection heat(T) 65 190
Radiation heat(kW/m’) 25 25
oxygen(%) 10 15
carbon monoxide(ppm) 1400 1700
carbon dioxide(%) 5 6
hydrogen cyanide(ppm) - 80
upper gas layer temperature(T) 183 200
o primary fire compartments 2 3
visibility (m)
other rooms 10 -
c AsATY SAGALANN AeEHE As TRHE ArEte Z2aoelth
71 HHE Ve Aot E dAFadE A4
dgol A4 HE Hesle HeraEe o Table 3 Summary of simulated building
# T 7Hg wel AEEE 07] 2 (convec- o A training facilities for
tion heat)7} 65 CY W), 2Fa o] 10%Y 79} Bullding young people
7HAAE 7L 2mYd B2 AAs o Site Area 180,097y
Total area 3421 .4m’
3. Tt B AlEolMe TR Building Area 2458.93m°
Floors B1F and 4th Floors
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Fig. 6 Hourly number of persons(Simulex).
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. Cumulative number of persons evacuated Evacution time
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Time(s) Location of each room
Fig. 7 Cumulative number of persons by time Fig. 8 Evacuation time in each room.
of fire.
Ag ¥ 5 Ak ALY 0z Fole Yaia
% Foe Wt A B otz wo7kx] ol AA A7 AAZL A7 M5 7 AE &
FAEE FEgs B 552 Bdol AsE F 9t E=I BTon e Eo] wlxglow
Table 4 Number of persons evacuated by location of exit
Time Number of
. 5 110 | 15|20 |25|30 |3 |40 |4 |50 |5 |60]|65|70 persons
Exit evacuated
EXIT1 | O 0 0 0 0 1 4 6 6 3 3 0 0 0 23
EXITZ2 | 0 0 0 0 0 0 0 0 0 4 3 5 3 0 15
EXIT3 | 0 0 0 0 0 0 0 1 3 4 3 6 2 3 22

(g) State of fire break out after 60 sec

(h) State of fire break out after 70 sec

Fig. 9 State of flame and smoke by time(FDS).
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Fig. 11 Amount of oxygen in each points by
time.
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Fig. 12 Visibility range in each points by time.

Table 5 Time to performance criteria in
principal points

Time to performance criteria(s)

Factors | "Pemperature| Oxygen | Visihility

(65T (10%) | range(Zm)
Room B-1 14 31 19
EXIT 1 34 49 35
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Table 6 Evaluation result of evacuation safety

Points

Occupants

Evacuation - Fire Simulation

d;
RSET(s) ASET(s) Judge

A-1 7

35 46 Safe

Room B-2 7 30 46 Safe
evacuation c-1 8 35 - Safe
C-2 7 40 - Safe

D-1 8 50 - Safe

D-2 7 50 - Safe

Floor EXIT?2 15 65 - Safe
evacuation
EXIT3 22 70 - Safe
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Fig. 13 Temperature variation after flash over.
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Fig. 14 Oxygen variation in fire broken out
room after flash over.
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Fig. 15 Variation of visibility range in fire
broken out room after flash over.
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