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A Study on the External Wall Heating Temperature Distribution According

to Opening Size in Building
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Abstract

This study used a real-scale model experiment to reproduce internal fires in residential buildings such as a
multi-dwelling unit, in order to prevent damage caused by tens of thousands of fires witnessed each year and to take
measures to cope with them. For experimental conditions, different opening sizes were applied to measure and analyze
the heating temperature of the exterior wall. Results drawn are as following: when the experiment was conducted with
opening sizes(horizontal length) each at 2,000mm, 1,600mm, and 1,400mm, the flashover occurred at 630 seconds, 505
seconds and 510 seconds, respectively. Also, the total heating time, in proportion to this, came to 815 seconds, 713
seconds and 721 seconds. The maximum heating temperature of the exterior wall by the opening size reached 282.4C
at 2,000mm, 382.9C at 1,600mm, and 423.8C at 1400mm. This represented that as the opening size gets smaller, the
heating temperature of the exterior wall by fire spread becomes higher.
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Figure 1. Combustion gas inflow & outflow model

262

Klopovic and Turan[6}= &A%Y Ago] ost 32
ZHog F2rl= o1 PO tish AsineH, Bakds:
1.2 - 3.5m/s, FdES 1.2 - 5.8m/s9] T3 offollA
Folxltt. A Ay}t R Ro] BEsllo] AJFH
A= GOl gt A2 34 1m/sololollA AAE 73
ZJezt Aol 753t AR wEr:
| et AEAY AR Z7]o] TE

o
SEEERC

™

o]
Bl

3
= S
25z 4 2 5 om, Al7IEo] ot
A3}t HolE7 % ofo] 7]20] SARY B2 Aol
3 g oot AESH) 240 tist A "agk Zlo
T wohE)

2. AdA8 3y

£ AFo4= 1SO 13785-2 MReaction to fire tests
for-Part2: Large scale test ©f 510 ASAE Al&o}o]
AFsIAH7]. Aggo 2= JiaE F7]0f mE Q8o
Pl et SR Al 9 F FAARES 8
IS, B2 ANAY] FAEHA SR o
2o, EFA| = RS oA QFEE 3 4
o= Walsl= AR AolEl=d], 71& £ 59 7
5 77h S 9] A 52 BE31H 2 Hgof of
H3F YIS T8 LotEaIR} siglom, F7EHo R 9
Hol s REE Fof Ho] HAjE At o
ol sl 7igEe] dofd & e FEARRRE
(Flash-Ignition Temperature, FIT) 7Fs4 A& ¥ 7|12
59 SREHhIA] B 9eges SIS

QU A7 ] it s 3] R
APl AiARIS] Holo o] w2 2 Sue
= SRIskat 7 2718 I, ol 35

!

Table 1. Factors and levels

Number of

Levels levels

Factor

Opening size(mm) 1,400, 1,600, 2,000 3
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Figure 2. Heating experiment

Table 2. Heating experiment

- Size(mm) Finishing
Classification (widtthheight) materials
Main wall specimen 4,100%x5,800
Fireproof
gypsum board
Opening 2,000x1,200 25T,

Ceramic

wool 50T

Room(chamber) 4,100x2,100(length4,000)
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Figure 3. Temperature measure point
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Table 3. Result of an experiment

Opening Start End Flashover Total
size(mm) Time Time (sec) heating time
1,400 10:28 10:40:01 510 721
1,600 14:46 14:57:53 505 713
2,000 12:58 13:11:35 630 815
ZhR5- 1,400mn A1EZ7} Figure 49+ o] iR 71d

T oF 128 71z A0A 1 1,000C oo ARsSH
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Figure 4. Opening 1,400mn heating result
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Figure 5. Opening 1,600mm heating result
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Figure 6. Opening 2,000mm heating result
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