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An Experimental Study on the Formation of Smoke Layer
of Compartment Fire
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ABSTRACT

The objective of this research is to study the formations of smoke layer in case of several furniture
fires such as trashcan, carpet, mattress and wardrobe as a fire starter in a residential room by performing
the experimental studies.

The uniformly distributed fire in case of carpet showed that the ignition and the initial growth period
were relatively short while the fully developed period was considerably long. The concentrated fires
such as the trashcan, mattress and wardrobe showed that the ignitions and the initial growth periods were
relatively long. The descending speed of the interface height was proportioned to the inflammability of
the furniture and the spread of the fire. The time required to come down around lm was within 1-3
minutes. The interface heights for the furniture fires were around 1m as the steady state. However, at
the time of the maximum temperature, the interface height was lowered to 0.25m-0. 75m from the floor.
The carbon dioxide concentration reached the highest while the oxygen concentration was minimum.
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Table 1 Characteristics of various fire sources

name size(cm) material
trashcan 23X29X49 polyethylene

carpet 190X 250 —
mattress 132X 191 X17 -
wardrobe 103X 61 X190 3mm veneer

Table 2 Room and door geometry

room name room size(cm) door size{m) }window size{m)
fire room | 2.55wX2.55 X2.90y | 0.81wx1.82% | 1.52wXL 21,
corridor | 1.73wX3.40, X2.904 | 1.52wX1.824 | 0.81wX1.82,
room-2 2.26wX2.48, X2.90y5 | 3.28wX2.10y | 1.2lwx1.10y
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Fig. 1 Sketches of the test configuration with indications
of the locations of instrument arrays
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Fig. 2 Temperature profiles of @ pasition in the
trashcan fire

A7 2AEAE o AL R AN E
old g SEH3E Yehe Aeg ud 0
5m 2 2.9m ol &5 THE Fold) v}
o vind 2=t 3 BHE FANNL, Im E
ol SRR AA7|17AA = AR gL
2= g wadst Aoy 7Ry F4s
3t g 9% Fole 2= v=g Jele &5
Z #As 9t A 2.9molM e Ay 9=
gogol &Mool Qe FAlE 257 vl$ 2
Helsith 238 ®, ©, ©, ® € &AREY Fol
ol g LEHIE @A HAAMY Az v]F
A%E Jehiich

Fig. 32 gl de A5 23 & 2xHs)
& AAE Folg vepddh sATEYoA FY
29 (zone model) &) 7} 718 Q1 713 o] 347t
BAEA S o o2 A9 Ho] AE HANA
Fyoz Waaoe Aoltk. wakd o 4713
o] #3022 Y& A2 AAH)E s oA
2 7 AL 3 2EGH AP o} F F2
g Aol B d¥AME AW golE 2
37l 743 & AR L Fot o} g AAH Fo
2 A3, o] AAwY AFE v FF AVF,
olfiZg AZHt: I dRFor Asd 43
o 2EE Yasta & 1yoldh oy FEE
9] 2xH3lE Fig 2914 1.5meolde &x9 A
o] dX3tn k. BAHEY Fole 271 stlA
ARzlel 717ke] 102ALE wj$ ZAA vehyx
ﬂ?ﬁl‘ﬂ Fol7F A33E ImTAE el e
32 A7 ARG, Fgexd dgs ds AA
A Fol7t wigte 2 oS Wigort oA H3

£ fAES AE771A 43 FeiE A&
A}, FREe 2xe o9 gush Y3

96

(w) wbiay sorpau)

Time (sec)
Fig. 3 Average temperature profiles of the upper and
lower layer in the trashcan fire
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Fig. 4 Gas concentrations in the upper region of fire
room for the trashcan fire
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Fig. 5 Temperature profiles of @ position in the carpet
fire
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Fig. 6 Average temperature profiles of the upper and
lower layer in the carpet fire
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Fig. 7 Gas concentrations in the upper region of fire
room for the carpet fire

840

&
:
8
]

Temperature (°C)
8

Time (sec)

Fig. 8 Temperature profiles of @ position in the
mattress fire
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Fig. 9 Average temperature profiles of the upper and
lower layer in the mattress fire
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Fig. 10 Gas concentrations in the upper region of fire
room for the mattress fire
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Fig. 11 Temperature profiles of @ position in the

wardrobe fire
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Fig. 12 Average temperature prdiiles of the upper and
lower layer in the wardrobe fire
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Fig. 13 Gas concentrations in the upper region of fire
room for the wardrobe fire
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Fig. 14 Comparison of the measured interface heights
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