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ABSTRACT

This study is intended to present a computational therma model for the combustibles in a residential
building. As the Performance Based Design is more popular, fire-intensity and fire-load have turned
out to be very important factors for building design and can be predicted through some computational
work. To predict and estimate the thermal properties of the residentia combustible fire, we made
some numerical models of combustibles in a residential building. In a bid to validate the estimate
values, computational analysis results from numerical models were compared with real fire tests. For
computational analysis, the Fire Dynamics Simulator was used with Large Eddy Simulation model for
turbulence. Consequently, each heat release rate and total heat release curves were successfully esti-
mated.
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Figure 2. Combustion chamber modeling.
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Figure 3. Picture of combustibles and modeling.
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Table 2. Maximum HRR Time

C((E,'Ebﬁg;e Fire Test [sec] | Modeling [sec]
Bookshelf 1,088 741
Desk 966 1,014
Refrigerator 420 883
Sink set 962 1,403
Table 1997 671
Television 462 798
Wardrobe 426 712

(%%\”A‘/?]“\ig'de) Fire Test [sec] | Modeling [sec]
Bed 405 598
Chair 579 521
Cloth 621 807
Couch(1) 597 1,016
Couch(3) 384 637
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Figure 4. Compare HRR of combustibles.
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Table 3. Maximum HRR point

Combustible | Fire Test [kW] Modeling [kW]
Bed 1,062 1,216
Bookshelf 1,347 1,382
Chair 564 521
Cloth 154 385
Couch(1) 379 260
Couch(3) 516 400
Desk 1,241 1,124
Refrigerator 3,052 2,736
Sink set 2,363 2,707
Table 169 367
Television 210 571
Wardrobe 832 1,111
Table 4. Maximum THR Point
Combustible | Fire Test [MJ] Modeling [MJ]
Cloth 133 134
Table 193 194
Television 237 236
Couch(1) 113 114
Couch(3) 374 374
Chair 413 417
Wardrobe 118 65
Bed 596 598
Desk 131 132
Bookshelf 236 238
Sink set 2725 2710
Refrigerator 1274 1330
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