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ABSTRACT

In this study, the fire patterns, heat emissions, and smoke generated by means of fire tests developed for representative
combustibles in residential facilities were analyzed from among seven fire types. These combustibles were selected in a
previous study to simulate real-world situations and professionalism required while dealing with these types of fires and
develop the field commander training content. Consequently, the maximum heat dissipation was recorded as 728.6 kW,
followed by the dissipation measured from the combination of a mattress and electric blanket, desk and chair, and TV and
mattress. The total heat emission of sofas (226.2 MJ) and the combination of mattress and electric blanket (2,259.5 m?)
was recorded. In this study, the scope of the tests was limited to the fire characteristics and characteristics of the
combustibles, and it is expected that a simulation using various data acquisition methods and FDS would be performed and
evaluated at a later stage.

Keywords : Training content, Combustible material, Fire growth, Heat release rate, Smoke production release
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Table 1. Domestic and Overseas of Training Content

Type Content
Fire Incident Commander Training Simulator
. Incident Command And Control Simulation
Domestic
Emergency 5
Fire Department 3
Command Training Simulation

Integrated Command Training Simulation

Overseas - - - - - -
Disaster Field Team Unit Tactical Simulation

XVR

Table 2. Selection of Representative Fire Type

Type Selection Facilities

1 Factory Facilities

Terminal Facilities
Medical Facility
Apartment House

Accommodation Facilities

Warehouse

N N || B W N

Single house

Table 3. Combustible Material of Residential Purpose Facility

Type Content
Room 1 Bed, Mattress, Wardrobe, TV, Drawers
Room 2 Bed, Mattress, Closet
Room 3 Sofa, TV, Drawers, Storage Closet

A, Ay, o)A TV 5 Agstel AR 27 Tz
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3.1 Furniture Calorimeter Test

ISO 9705 3V HIXE AHE %L%okoq Furniture calorimeter
testE Bl tE 719E SPAIE S 3824t Sk Furniture
calorimeter®] =2 F7]+= 3 m x 3 m, ¥°]+ | mo|H
YE9| YHF A5 400 mm, A HE Zole HA 48 m
olt}. g x|AIE Al Furniture calorimeter &= o}gjoll 719&
HiX] 3 Hslete] WAlE AVl FEE X3, o] FAFollA]
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Figure 1. Furniture calorimeter conceptual diagram.
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Table 4. Specification of Combustible Material

Type Ingredient Dimension
vV LCD Panel, Plastic 68%43*12
Table PB, MDF 1,200*700,720
Chair Wood, PU 420*480*820
Mattress Fabric, Sponge 1,000*2,000%250
Electric Pad Leatherette 980*1,900
Sofa PVC, Sponge 710*%760*770
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Table 5. Experimental Measuring Instrument

Type Ignitioin Point
Appliance Module
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Figure 2. Heat release rate of TV.
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Figure 3. Smoke production release of TV.
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Table 6. Ave ,Peak and Total HRR and SPR of TV

Type HRR SPR

Ave 27.4 kW 0.49 m%s
Peak 97.1 kW 2.81 m%s
Total 87 MJ 1560.8 m’

R\SY
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Figure 4. Heat release rate of table+chair.
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Table 7. Fire shapes of TV and Desk+Chair
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Figure 5. Smoke production release of tablet+chair.

Table 8. Ave ,Peak and Total HRR and SPR of Table+Chair

Type HRR SPR

Ave 77.7 kW 0.55 m?/s
Peak 190.7 kW 3.07 ms
Total 137.6 MJ 984.6 m’
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Figure 6. Heat release rate of mattress.
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Figure 7. Smoke production release of mattress.
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Table 9. Fire shapes of Mattress and Mattress+Electric Pad

Table 10. Ave, Peak and Total HRR and SPR of Mattress

Type HRR SPR

Ave 20.0 kW 0.23 m?/s

Peak 53.9 kW 0.87 m?/s

Total 30.3 MJ 352.3 m’
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Figure 8. Heat release rate of mattress+electric pad.
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Figure 9. Smoke production release of mattress+electric pad.

Table 11. Ave, Peak and Total HRR and SPR of Mattress+Electric

Pad
Type HRR SPR
Ave 163.7 kW 3.45 m%s
Peak 7247 kKW 15.2 m¥s
Total 120.8 MJ 2,259.5 m’
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Table 12. Fire Shapes of Sofa
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Figure 10. Heat release rate of sofa.
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Figure 11. Smoke production release of sofa.
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Table 13. Ave ,Peak and Total HRR and SPR of Sofa

Type HRR SPR

Ave 89.1 kW 0.64 m%s
Peak 728.6 kW 8.85 m¥/s
Total 226.2 MJ 1,638.3 m’
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