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An Experimental Study on the Formations of
Thermal Stratification in Furniture Fire
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Abstract

The objective of this research is to study on the formations of thermal stratification in a room
in case inseve'rél furniture fires such as trashcan, chair, carpet, sofa, 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 mattress and wardrobe showed that the ignitions and the initial growth periods were
relatively long. When fire spread to only one direction, like the case for the trashcan with a reg-
ular shape, there was one peak of temperature profile, and for the irregular shaped furniture
such as chair, sofa, mattress and wardrobe, there were two or more peaks. The interface
heights for the furniture fires were around 1[m] maintaining constant state. However, at the
time of the maximum temperature, the interface height was lowered to 0.25{m]-0.75[m] from
the floor.
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Fig. 2. Sketches of the test configuration with
indications of the locations of instrument arrays.



Table 1. Characteristics of various fire sources.
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Table 2. Room and door geometry.
room room size door size window size
name (m) (m) (m)
 55wWX 2,
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. X3.
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Fig. 3. Temperature profiles on nine elevations of ®pos-
ition in the fire room for the trashcan fire.
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Fig. 4. Temperature profiles on nine elevations of ®
position in the fire room for the chair fire.
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Fig. 5. Temperature profiles on nine elevations of ®

position in the fire room for the carpet fire.
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Fig. 6 Temperature profiles on nine elevations of ® pos-
ition in the fire room for the sofa fire.
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Fig. 7 Temperature profiles on nine elevations of ® pos-

ition in the fire room for the mattress fire.
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Fig. 8 Temperature profiles on nine elevations of ® pos-
ition in the fire room for the wardrobe fire.
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Fig. 9 Average temperature profiles on nine elevations of

six positinne fram 10sec to 200sec for the thrashcan fire.

Fig. 10 Temperature distributions on nine elevations at
50sec in the fire room for the trashcan fire.

WEA - HEEAE 114 19GE% 25%) 19975 35 1



g 3
Y 2
2 B
: 4

3

° T v 00
0 -0 "o VZD W0
Time (sec)

Fig. 11 Average temperature profiles of the upper and
lower layer with the change of the interface height for
the trashcan fire.
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Fig. 12 Average temperature profiles of the upper and
lower fayer with the change of the interface height for
the chair fire.
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Fig. 13 Average temperature profiles of the upper and
lower layer with the change of the interface height for
the carpet fire.
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Fig. 14 Average temperature profiles of the upper and
lower layer with the change of the interface height for
the sofa fire.
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Fig. 15 Average temperature profiles of the upper and
lower layer with the change of the interface height for
the mattress fire.
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Fig. 16 Average temperature profiles of the upper and
fower (ayer with the change of the interface height for

the wardrobe fire.
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