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ABSTRACT

This study is intended to present a computational thermal model for 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 pre-
dict and estimate the fire properties of a residential fire, we made some numerical models of com-
bustibles and 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 (FDS) was used with Large Eddy Simulation (LES) model for turbulence. Con-
sequently, fire-intensity was well predicted and flash-over of rooms were successfully estimated.

Key words: Residentia building, Real scalefiretest, Numerical modeling, Fluid dynamics simulator
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Figure 1. View of fire tedt.
Table 1. Opening Size and Fire Loads
Space Opening Size Fire Load
Kitchen 0.32 m? 210.7 kg
Lobby 1.8m? 123.0kg
Living Room 2.4m? 460.0 kg
Small Room 1.8m? 208.6 kg
Study Room 54 m? 188.8 kg
Large Room 16m? 338.2kg

Figure 2. Modd sections of building.
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Figure 3. Disposition of combustibles.

<Real Fire Test>
Figure 4. Soybean ail igniting.

<Numeric Analysis>
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Figure 6. Comparison of temperature distribution at the
kitchen.
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Figure 7. Comparison of temperature distribution at the
living room.
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Figure 8. Comparison of temperature distribution at the
small room.
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Figure 11. HRR of Residentia building.
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