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ABSTRACT

In this paper, the application of evacuation delay time (Cognition time + initiation time) and examine the degree of
opening of fire doors in households for evaluating evacuation safety and suggest a realistic alternative. In order to proceed
with this study, first of all, the preliminary investigation on evacuation safety evacuation of residential-type buildings
(Apartment, urban living houses, etc.) among the performance-oriented design targets of Gwangju Metropolitan City, which
was implemented until June 2018. Then, for the two representative types that are commonly used among the previously
surveyed buildings, evacuation delay time is applied to W1, W2, and respectively simulating the opening of the doors is
applied to th full open, 1/4 open, the leakage gap and evacuation safety evaluation was performed. As a result of evaluating
evacuation safety was found that it is difficult to secure evacuation safety regardless of evacuation delay time W1 and W2
when the fire door is fully open and 1/4 open, Only when the leakage gap is applied evacuation safety was ensured even
if evacuation delay time W2 was applied. Therefore, when a residential building is subject to performance-oriented design,
evaluating the application of W2 rather than W1 is considered for evacuation delay time to reflect concern about privacy
infringement due to CCTV installation, etc. In order to secure the Smoke blocking performance of the fire door and to
improve the performance-oriented design, I would like to propose to consider the method of applying a leak gap to the
degree of opening of the fire door. Through this, it is expected that the performance-oriented design will be a step further
by performing evacuation safety evaluation with more realistic data.
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Table 1. Subject to Evacuation Safety Assessment

84 Type (Apartment A)

N
N
NIA

1
| — —
=

Table 2. Fire Simulation Modeling of Apartment A and B

N

0.2 x 02 x 0.2 m (Number of Cells for Mesh : 137,280) | 0.2 x 0.2 x 0.2 m (Number of Cells for Mesh : 144,320)
Cells Grid Limit Size of Applied Grid Sensitivity Compatibility
0.08~0.34 m 0,,. =02 m 6.8 Suitability
Combustible Polyurethane - GM29
Reaction Species C=1.0,H=1.1, O =023 N = 0.10, CO yield = 0.031, SOOT yield = 0.130
250000
200000 k
1 150000 |
Set Point Heat Release Rate”
100000
(2,363 kW) }’
50000 ]
o000
500 1000 1500 2000 2500

Modeling
(Apartment A) (Apartment B)
= L} : i
i i) e
Door Open - i éa
State 5 ==
(1/4 Open)

2 AEUA 1137006 m* (FEHEA T 1414918 m)o] B AEF AN L BAZIE AFAY AARE
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Table 3. Location of Measuring Devices and Sensors
_— @Point1 2 3 I ® Point1, 2. 3
r = @ Heat Detector i m Heat Detector
"Ponta EZ 4 Smoke Detector __ _a Smoke Detector
e [ & g Heat Detoctor Schpet it ﬁl- O gioz
= M = =l il g T i@ @]l = "est Dstecior
Modeling ERpiEE L TR [Peezmegttent e
— b Pont 2 HH Paint 1 rid b= ! b Smeus Dratector
i points TR T s
[ Smoke Detector |
(Apartment A) (Apartment B)
Devices Smoke Movement, Visibility, Temperature, CO, CO,, O,,
& Smoke Detector (o, = 0.86, 8, = -1.09, o, = 1.56, 8. = -1.04, Obscuration Specification = 30.21 %/m),
Detector Heat Detector (Activation Temperature : 67.18 C  Response Time index : 15.81 \/(m~s))

Table 4. Leakage Gap Applied - Open Time

Division Fire Room (s) Non-Fire Room (s)
W1 Applied 33~42 154~164
Apartment A -
W2 Applied 33~42 274~284
W1 Applied 47~57 158~171
Apartment B -
W2 Applied 47~57 278~291
Table 5. Evacuation Simulation Occupant Composition
L Child Adolescent Adult A Senior Citizen
Division
Man Woman Man ‘Woman Man Woman Man Woman
Ratio (%) 4.9 4.6 6.5 6.1 30.8 30.2 7.5 9.4
Height (cm) 128.5 130.4 172.7 159.7 172.4 158.9 165.4 152.9
Shoulder Width (cm) 27.7 28.4 39.2 35.8 39.9 35.8 379 355
Walking Speed (m/s) 1 1 1.3 1.3 1.2 1.1 0.7 0.97
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Table 6. Evacuation Start Time of Non-Fire Room
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Division Detector Operating Time (s) Evacuation Delay Time (W1&W2) (s) Appliance (s)
120 (W1) 150
Apartment A 28 (30 s If Less Than 30 s) + =
240 (W2) 270
120 (W1) 152
Apartment B 32 + =
240 (W2) 272
Table 7. At Full Opening ASET
Item Visibility Heat COo CO, (0)) ASET
Division o
Standard 5m 60 C 1,400 ppm 5% 15% (s)
Point 1 95 196 591 581 572 95
Apartment A Point 2 135 571 > 600 > 600 > 600 135
Point 3 152 583 > 600 > 600 > 600 152
Point 1 120 512 > 600 > 600 > 600 120
Apartment B Point 2 162 > 600 > 600 > 600 > 600 162
Point 3 164 > 600 > 600 > 600 > 600 164
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Table 8. Fire Door 1/4 Open ASET
Item Visibility Heat CO CO, 0, ASET
Division -
Standard 5m 60 C 1,400 ppm 5% 15% (s)
Point 1 95 198 582 576 567 95
Apartment A Point 2 146 588 > 600 > 600 > 600 146
Point 3 164 > 600 > 600 > 600 > 600 164
Point 1 116 235 > 600 > 600 > 600 116
Apartment B Point 2 175 > 600 > 600 > 600 > 600 175
Point 3 185 > 600 > 600 > 600 > 600 185
Table 9. Leakage Gap Applied ASET
L Item Visibility Heat co CcO, 0O, ASET
Division S
Standard 5m 60 C 1,400 ppm 5% 15% (s)
Wi Point 1 93 197 584 563 551 93
Applied Point 2 596 > 600 > 600 > 600 > 600 596
PP Point 3 > 600 > 600 > 600 > 600 > 600 > 600
Apartment A -
w2 Point 1 93 197 570 566 551 93
Applied Point 2 592 > 600 > 600 > 600 > 600 592
PP Point 3 > 600 > 600 > 600 > 600 > 600 > 600
Wi Point 1 114 256 > 600 > 600 587 114
Applied Point 2 526 > 600 > 600 > 600 > 600 526
PP Point 3 551 > 600 > 600 > 600 > 600 551
Apartment B -
w2 Point 1 114 244 > 600 > 600 586 114
Aoplied Point 2 533 > 600 > 600 > 600 > 600 533
PP Point 3 548 > 600 > 600 > 600 > 600 548
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Table 11. According to the Degree of Fire Door Opening Evacuation Safety Assessment

Full Opening 1/4 Opening Leakage Gap
Division ASET | RSET Stability | ASET | RSET Stability | ASET | RSET Stability
(s) (s) Evaluation (s) (s) Evaluation (s) (s) Evaluation
. W1:42 o W1:42 o 93 W1:42 o
Point 1 95 95
W2:42 o W2:42 o 93 W2:42 o
) Wi:164 X Wi:164 X 596 Wi:164 o
Apartment A Point 2 135 146
W2:284 X W2:284 X 592 W2:284 o
W1:168 X W1:168 X 600 W1:168 o
Point 3 152 164
W2:288 X W2:288 X 600 W2:288 o
W1:57 o W1:57 o 114 W1:57 o
Point 1 120 116
W2:57 o W2:57 o 114 W2:57 o
Wi1:171 x WI:171 o 526 WI:171 o
Apartment B Point 2 162 175
W2:291 X W2:291 x 533 W2:291 o
) W1:177 X W1:177 o 551 W1:177 o
Point 3 164 185
W2:297 X W2:297 x 548 W2:297 o
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