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ABSTRACT

As apreliminary study to evaluate the reliability of the calculation method of fire load for residential furniture combus-
tibles, the present study estimates the fire load considering the volume data obtained by the 3D geometrical information of
combustibles and material properties based on the literature survey and sample burning test. A kitchen sink cabinet, couch
and workstation were investigated for estimating its fire load and redl fire test have been performed to measure total
energy released from the combustibles. Based on total energy measured from real fire test, the relative error of the esti-
mated fire load due to literature survey and measured materia properties showed 6~120% and less than 20%, respec-
tively. It shows that the estimation error of fire load are greatly affected by its material properties as well as geometrical
information of combustibles and the present study will be able to contribute to accurate estimation of fire load.
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Figure 1. Photographs of the tested furniture and its ideal-
ized 3D geometrical model.
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Table 1. Caculation of Fire Load Using Material Properties Based on Literature Survey

Furniture ltem Vol usme Densit3y Estimated He_at of . _Fi_re and of Tota Fire
Type (m%) (kg/m®) Mass (kg) | Combustion (kJkg) | individua item (kJ) | Load (kJ)
_ SUS Pandl 0.000411 8030 3.30 0 0
K gc:lfn Plywood 0.027270 600 16.36 6,700~12,700 109,600~207,800 121:?9120{%
PVC base 0.001375 | 1400 % 0.3 0.58 17,000~20,000 9,800~11,600
Couch Wood frame | 0.018103 | 400~800 | 7.24~14.48 17,000~18,000 123,100~260,700 | 230,900~
Cushion 0.195290 | 24~56 4.69~10.94 23,000~28,000 107,800~306,200 566,900
MDF desk 0.049764 | 600~800 | 29.86~39.81 14,400~18,600 430,000~740,500
) Chair cushion | 0.061247 | 24~56 1.47~3.43 23,000~28,000 33,800~96,000 744.900~
Workstation :
Base & armrest | 0.005612 | 1400 x 0.3 2.36 17,000~20,000 40,100~47,200 1,291,800
Drawer 0.027904 | 600~800 | 16.74~22.32 14,400~18,600 241,000~415,200
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material of chair.
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Table 2. Calculation of Fire Load Using the Measured Material Properties for the Tested Furniture
Furniture ltem Volu3me M.eeajred , Estimated Measurgd Heat of . 'Fi're and of Total Fire
Type (m°) Density (kg/m”) | Mass (kg) | Combustion (kJkg) | individua item (kJ) | Load (kJ)
Kitchen Sink Plywood 0.027270 696 18.98 7,700 146,100 146,100
Couch Cushion 0.195290 28 5.47 26,500 144,900 144,900
MDF desk | 0.049764 571 28.42 10,700 304,100
Workstation | Chair cushion | 0.061247 54 331 26,500 87,700 562,300
MDF drawer | 0.027904 571 15.93 10,700 170,500
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Figure 3. Measured heat release rate and total energy release
during the sink cabinet burning.
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Figure 4. Measured heat release rate and total energy release
during the couch burning.
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Figure 5. Measured heat release rate and total energy release
during the workstation burning.
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Table 3. Calculated Fire Load and Relative Error of Evaluation Method

Item Eirr (KJ) En (kJ) Eorop (kJ) en (%) Eprop (%)
Kitchen Sink 144,000 119,400~219,400 146,100 17.1-52.3 15
Couch 139,000 107,800~306,200 144,900 22.4~1203 42
Workstation 475,000 503,900~797,300 431,800 6.1~67.9 184
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