IR 2B = R], A24H A4Z, 2010 J. of Korean Institute of Fire Sci. & Eng.
[= 2] Vol. 24, No. 4, 2010

RTLS A|AHIS £825t SiIA| HEEAM of7
The Research of the Analysis of Movement from a Fire
using RTLS System
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ABSTRACT

The design disaster prevention of first consideration is security for the people in the buildings. How-
ever, it is difficult to make a project for considering variable cases, declined visibility of smoke, dis-
tance from another person, mentality, knowledge of clearway etc. This study purpose is, analysis
variable cases and modularization of pattern movement to practice basic information for evacuation
of simulation which is used RTLS (Real Time Location System) system. It is useful to sense the elec-
tric waves from the Tag and grasp the real-time position. The pattern movement of evacuation were
analyzed prescription eyeglasses which is used RTLS system to consider following 3 actions; analysis
of relations that declined visibility effect the decline of movement velocity, analysis rate of flow with
the size of door to estimate the optimum size of door in building and analysis the pattern movement
that a bottleneck situation with abundant of people passed together to these exit. The confirmed of
propriety of the interpretation about the actual people to evacuate is expected applying the numerical
formula in various situation.

Key words : RTLS, Real-time, Visibility, Evacuate
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Figure 1. The outline about the experiment.
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Figure 2. Outline of the analysis of walking speed change
in hallway.
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Figure 3. Outlines of the analysis change of walking speed
according to visibility at stair.

Table 1. The Conditions of the Experiments Using RTLS

Analysis passing flow rate
CASE 1 accordin)g]g topthe w%dths of doors
Doors’ widths 0.8~1.7 m (Interval: 0.1 m)
Escape people 5 ‘ 10 ‘ 20 ‘ 30
Frequency 5
CASE 2 Change of vifl:a;lll;ilvlagyspeed at the
Brightness [lux] | 0 | 50 [ 100 | 200
Permeation rate | | 3 | 1 | 547 | 136 | 186
[%]
Escape people 1 ‘ 10 ‘ 20 ‘ 30
Frequency 5
CASE 3 Change of walki_ng speed at the
stairs
Brightness [lux] | 0 | 50 [ 100 | 200
Permeation rate | | 23 | 1 | 547 | 136 | 186
[%]
Escape people 1 ‘ 10 ‘ 20 ‘ 30
Frequency
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Figure 4. The maximum passing flow rate according to the
door’s width in each condition of people.
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Figure 5. The final escape time according to the door’s
width in each condition of people.
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Table 2. The Results of Analysis of Walking Speed Change at Hallway According to Visibility
0 lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 0.93m/s - - - -
10 persons 0.69m/s - - - -
20 persons 0.67m/s - - - -
30 persons 0.55m/s - - - -
50 lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 1.07m/s 1.09m/s 1.11m/s 1.15m/s 1.14m/s
10 persons 0.95m/s 0.97m/s 1.00m/s 1.02m/s 1.08m/s
20 persons 0.95m/s 0.97m/s 0.99m/s 1.01m/s 1.03m/s
30 persons 0.89m/s 0.92m/s 0.93m/s 0.94m/s 0.96m/s
100 lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 1.09m/s 1.13m/s 1.13m/s 1.14m/s 1.15m/s
10 persons 0.97m/s 1.02m/s 1.02m/s 1.04m/s 1.09m/s
20 persons 0.97m/s 1.01m/s 1.01m/s 1.02m/s 1.06m/s
30 persons 0.93m/s 0.95m/s 0.95m/s 0.96m/s 0.98m/s
200 lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 1.10m/s 1.13m/s 1.14m/s 1.14m/s 1.14m/s
10 persons 0.98m/s 0.99m/s 1.05m/s 1.06m/s 1.10m/s
20 persons 0.98m/s 0.99m/s 1.01m/s 1.02m/s 1.07m/s
30 persons 0.93m/s 0.95m/s 0.95m/s 0.96m/s 0.98m/s
120 120
Brightness 50 lux Transmit Rate Brightness 200 lux Transmit Rate
115 | —a— 18.57% 115 | —=— 1857%
—e— 13.56% —s— 13.56%
= 110l —A—  8.42% = 110l —A—  8.42%
- —v— 6.10% £ —v— 6.10%
— ——  1.73% = —— 1.73%
g 105 |- $ 1.05 |
Q o
® ®
2 100t 2 100}
g 0.95 |- g 095 |
090 | 090 |-
0.85 I 1 1 I 1 I I 0.85 1 1 1 1 1 1 1
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Evacuation People [persons]

Figure 6. Average walking speed each person according to
visibility (50 lux).
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Figure 7. Average walking speed each person according to
visibility (200 lux).
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Table 3. The Results of Analysis of Walking Speed Change at Stair According to Visibility

0 lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 0.57m/s - - - -
10 persons 0.37m/s - - - -
20 persons 0.21m/s - - - -
30 persons 0.18m/s - - - -
50lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 0.81m/s 0.83m/s 0.86m/s 0.88m/s 0.91m/s
10 persons 0.61m/s 0.64m/s 0.67m/s 0.68m/s 0.73m/s
20 persons 0.55m/s 0.57m/s 0.58m/s 0.59m/s 0.60m/s
30 persons 0.45m/s 0.47m/s 0.47m/s 0.47m/s 0.48m/s
100lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 0.84m/s 0.86m/s 0.88m/s 0.90m/s 0.92m/s
10 persons 0.62m/s 0.66m/s 0.69m/s 0.70m/s 0.76m/s
20 persons 0.58m/s 0.59m/s 0.60m/s 0.60m/s 0.61m/s
30 persons 0.46m/s 0.47m/s 0.48m/s 0.48m/s 0.48m/s
200lux 1.73% 6.1% 8.42% 13.6% 18.6%
1 persons 0.85m/s 0.89m/s 0.90m/s 0.92m/s 0.92m/s
10 persons 0.63m/s 0.67m/s 0.70m/s 0.72m/s 0.78m/s
20 persons 0.59m/s 0.60m/s 0.61m/s 0.61m/s 0.62m/s
30 persons 0.46m/s 0.48m/s 0.48m/s 0.48m/s 0.49m/s
ey AR B Wy el elg kgl
= | B E:zz:: EH?'&_O]%QT—E W37} GolxE Zlo=w lﬂcé‘i%‘t} N
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Figure 8. The results of escape time gap each person
between people (transmit rate 1.73%).
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