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A STUDY FOR FIRE EXTENSION MECHANISM BETWEEN FLOORS IN A RESIDENTIAL BUILDING

WITH NUMERICAL MODELING

Chan-sol Ahn

This study is intended for validation of numerical modeling of a residential building which is made to simulate
a phenomenon of fire extension from floor to floor. A common residential building which has the area of 80m2
each floor and some combustibles were chosen for numerical modeling. The combustible models were verified

through comparing results of numerical simulations and real fire tests. For computational analysis,

the Fire

Dynamics Simulator was used with Large Eddy Simulation model for turbulence. Consequently, fire-intensity was well
predicted and flash-over of rooms were successfully estimated.

Key Words : Fire extension(3}¢1%10]), Numerical modeling(5-x13141 = 22)), Residential building(F4% %)
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Figure 1. Room Corner Tester
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Figure 2. Combustion Chamber Modeling
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Table 1. Modeling of representative inflammables

Combustible Material ‘Weight
Cloth Fiber Skg
Table Wood kg

Television Synthetic resin 30kg

Couch(1) Leather, Wood 18kg
Couch(3) Leather, Wood kg
Chair Fiber, synthetic resin 8kg
Wardrobe Wood 43kg
Bed Fiber, Wood kg
Desk Wood 33kg
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Bookshelf Wood 3lkg
Sink set Wood kg
Refrigerator synthetic resin 60kg
Material Modeling Material Modeling
Chair E Bed ’
‘\\ /
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Table Desk .—l
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Figure 2. Modeling of representative inflammables
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. T |, Combustible | Fire Test [kW] | Modeling [kW]

P ﬁﬂm?imiff o Cloth 150 667
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Figure 3. Compare HRR of combustibles
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Desk Wood 33kg
Chair Wood kg
Small PC Synthetic resin 20kg
Room ‘Wardrobe Wood 43kg
(1st floor) Table Wood kg
Drawer2 Wood 34kg
Drawer3 ‘Wood 52kg
Lo Desk Wood 33kg
£ Chair Wood Skg
Room
PC Synthetic resin 20kg
(2st floor)
Wardrobe(x2) Wood 86kg
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Table 3. Fire load of Combustibles

Location Combustible Material Mass
Couch Leather, Wood kg

Sink Set Wood Sbkg

Table Wood 30kg

Living Chair(x2) Wood 10kg
Room Refrigerator Synthetic resin 60kg
(1st floor) Drawerl Wood 21kg
Television Synthetic resin 30kg

Microwave Synthetic resin 13kg

Vacuum Cleaner | Synthetic resin kg

Bed Fiber, Wood Hkg

Large Drawerl Wood 21kg
Room Drawer?2 ‘Wood 34kg
(Ist floor) Wardrobe Wood 43kg
Television Synthetic resin 30kg
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Figure 5. Fire source
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Table 4. Fire extension history
Timels] Symptom Simulation
60 Smoke
exhaust
300 Fire exhaust
living room
360
Flash-over
e mas I e
1st floor
400 Flash-over
Fire
470 extension to

2nd floor

2nd floor

600
Flash-over
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Figure 6. Fire curves (HRR, THR)
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Figure 7. Mass loss curves
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