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Analysis of the Flashover Characteristics of Residential Fire
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Abstract

Dynamical changes in fires over the past few decades as a result of changes in housing condition. Fire flame and smoke spread
quickly because of decreasing compartment in house. The oxygen that can grow fire increase as the housing size is bigger and
bigger. these days because the contents of house is constructed with plastic, composite material and polymeric material, fire growth
velocity and flash-over reached time is faster. Because most house is constructed with lightweight material, the collapse risk of
house is higher. This means that evacuation and fire-fighting time become short. This study conducted a real fire test on an ordinary
house that have more damage of human life than other fire. The fire development process and temperature distribution were investigated
during the real test. As a result of the test, fire development is influenced by the height of flame, the kind of combustibles, the
amount of combustibles, the placement of combustibles and ventilation condition. The flash over was reached 4, 15 minute after
ignition, and 5, 3 second at 500~600C section. At before flash over, 400~500C section average temperature was 450.2°C, 426.5C
and growth time was 3 second, 10 second. this shows that if combustion velocity is fast, the temperature rise is sharp. At after
flash over, 600 C~max. temperature section average temperature was 729.8°C, 757.5°C and growth time was 69 second, 150 second.
this shows that if average and max. temperature is high, the fire load is large.
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Fig. 1. The Floor Plan of House (Experiment 1)

Table 1. Classification of Fire Load in Unit Space
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Fig. 2. The Floor Plan of House (Experiment 2)

Sortation Room

Living Room & Kitchen

Clothing & Books

Book Case (Large) 1, Book Case (Small) 1, 3-seat Sofa 1,
Experiment 1 | Chiffonier 1, Computer Monitor 1, Computer Desk 1,

Sink (with Cupboard) 1, 1-seat Sofa 1, Closet 1,
Steel Cabinet 1

Experi 2
Xperiment 1, Closet 1, Chiffonier 2, Clothing & Books

Book Case (Small) 1, Desk 1, Chair 1, Bad (with Mattress)

Sink (with Cupboard) 1, 3-seat Sofa 1,
Refrigeration 1

ra

220 ZEAsts =2, MI18H 45 2018F 6



| @ | E-Thermocouple |
| @ | ZCD Camera |

Toilet 5 p:
\
8 Vs Eitchen
i £ —
= /1|
N =
Ruuu:u.i
" Room | |
: I I
| e spe

| 4] |K—’Thmnocm1:ie|
[ @ [CCD Camera |

Fig. 3. K-Thermocouple and CCD Camera Position (Test 1) Fig. 4. K-Thermocouple and CCD Camera Position (Test 2)

AT

QATo] ol A% 18 uhe o AHE 500 mm,
1100 rmm, 2000 mmo]l AZJSIT, A% 2= WsieiA] Abeh
3 e HoflA] 500 mm, 1100 mm, 2000 mmeof| 422|5}31ck

S 9L Figs. 5, 63 o] ¥ 1(2.7 m x 2.1
m x 23 m), A4 H FYR8 m x 40 m x 23 m)of| 7}HAES

| 2300 R 4200 1

3500

DN

Fig. 5. Fire Testing Area (Experiment 1)
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Fig. 6. Fire Testing Area (Experiment 2)
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Table 2. Window and Door Dimensions

Sortation

Room

Living room & Kitchen

Experiment 1

Window 1100 mm x 1100 mm (1/2 Open)
Door 920 mm x 2000 mm (Open)

Window 1100 mm X 1100 mm (Close)
front door 830 mm x 2050 mm (intermediate opening)

Experiment 2

Window 1100 mm x 1100 mm (Close)
Door 920 mm x 2000 mm (Open)

Window 1100 mm % 1100 mm (1/2 Open)
front door 830 mm x 2050 mm (Close)
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Fig. 7. Compartment Temperatures (Experiment 1)
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Fig. 8. Compartment Temperatures (Experiment 2)
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Table 3. Comparison of Flashover

Hr
flo
pau)
lo
U
r'l
il
(it
a

& Atollats Al A9
S gl SEjaleme] Y gl e REREE 551
Fee ol oA 9 EZEiAl e <

=
—‘:r
A2y o 22 28 Atk

(1) B B M7} Sl L v1H7]
whel S &7k olgA e g 1R A
29] Shat W A 2149 o), T1iRe] FF,
% B, F7]z7o] Sl JFL AL Ao
= sk
@ 78 TSkl 39 Seon 27102 2
A 12 8 3 OF 420] S00-600T F7IelA] 53
Aol, A0 2= 8k 5 oF 1550 500-600°C Tl
32 Aol BeA OBl AR ZoR HaH:
() ZejA 98] H 400-500C PN BRFLw L 4%
AREE A 10] FRLE 4502TE AHARRS 3%
7

—_-

aagon, 43 2k BHEE 265Colm A5
£ 102 Aado] AY 19 AbkEsl weh 323
P& Aol 9l Ao= W,

(4) BeA M 5 600THA R WA Hiew 7
BHLE W ASARES A 10] Bihew TH8CE
HEARE 9% 2agov], AY 2k BRLEE
757.5ColH ASAI7EE 1502 AQ Eo] A 27}
A LT B @ A0ewst ol sl
o oz sk,

-

Sortation Time (S) Temperatures (C) Average Temperatures(C)
Experiment 1 287 - 292 501.3 - 602.7 547.8
Experiment 2 932 - 935 4999 - 614.0 556.2

Table 4. Comparison of Pre-Flashover

Sortation Time (S) Temperatures (C) Average Temperatures(C)
Experiment 1 284 - 287 4119 - 4884 449.5
Experiment 2 916 - 932 402.3 - 499.9 426.0

Table 5. Comparison of Post-Flashover

Sortation Time (S) Temperatures (C) Average Temperatures(C)
Experiment 1 292-361 602.7 - 812.1 732.0
Experiment 2 935 - 1085 614.0 - 853.2 757.5
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