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ABSTRACT

To measure the full scale fire test and heat release rate of bed mattresses according to the building compartment space,
a fire test was performed using the Standard test method to determine the heat release rate of mattresses and mattress sets
(KS F ISO 12949: 2011). Both test locations showed similar fire growth until approximately 3 minutes after burner ignition.
After 3 minutes, the heat release rate in the test room was higher than the open calorimeter. For bed mattresses (SS), the
maximum heat release rate in the open calorimeter was 735 kW and the maximum heat release rate in the test room was
992 kW. For bed mattresses (Q), the heat release rate in the test room increased more rapidly than the open calorimeter.
The maximum heat release rate in the open calorimeter was 1,087 kW (346 s) and the maximum heat release rate in the
test room was 2,127 kW (287 s). The difference between the maximum heat release rate and the measurement time
according to the test location was confirmed.
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E bed frame

F catch surface

G elevated support (optional)

Figure 1. Test assembly under an open calorimeter.
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Table 1. Heat Release Rate Calculation Factor

Q The Heat Release Rate from the Fire, HRR [kW]

Amount of Energy Developed Per Consumed

E' .
Kilogram of Oxygen [kl/kg]

m Mass Flow in Exhaust Duct [kg/s]

o, Molecular Weight for Oxygen [g/mol]

Molecular Weight for Air (Actually the Molar
“ | Weight for the Gas Flow in the Duct) [g/mol]

Ratios Between the Number of Moles of
Combustion Products Including Nitrogen and the

Number of Moles of Reactants Including Nitrogen
(Expansion Factor)

0 Mole Fraction for O, in the Ambient Air, Measured
on Dry Gases [-]

0 Mole Fraction for CO, in the Ambient Air,
Measured on Dry Gases [-]

Mole Fraction for HO in the Ambient Air [-]

Mole Fraction for O, in the Flue Gases, Measured
on Dry Gases [-]
Mole Fraction for CO; in the Flue Gases, Measured
on Dry Gases [-]

3.66m

300 mm
250 mm

170 mm
130 mm

3.05m

0.97m

A mattress and foundation on bed frame
B burner footprint

C catch surface

NOTE All dimensions are = 5 mm.

Figure 2. Apparatus and specimen arrangement in test room.
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Figure 4. Test room installation.

Table 2. Test Specification

Bed Mattress (SS) Bed Mattress (Q)
Size (mm) | 1,100 x 2,000 x 250 | 1,500 x 2,000 x 250
Type Spring Spring
Fabric Fiber, Non-woven, Fiber, Non-woven,
Composition Sponge Sponge
Test Room
Size (mm) 3,660 x 3,050 x 2,400
Of;'r‘l;;'g 970 x 2,030

Z10] 3,050 mm 2 %°] 2,400 mm TFEE V|2 Z F 3}
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Table 3. Fire Behavior Observations (SS)
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Table 4. Fire Behavior Observations (Q)

(nfi';“:es) OPEN (r:i';“:es) OPEN
00:50 - Remove Side Burn 00:50 - Remove Side Burn
01:10 - Remove Top Burn 01:10 - Remove Top Burn
01:30 - Growth to Top, Side and Inside (Lower Ignition) 01:30 - Growth to Top, Side and Inside
- Growth and Spring Fall - Growth and Spring Fall
03:00 - Pool Fire Fomlzati(%n 03:00 - Pool Fire Fornliati(%n
03:30 - Rapid Growth 03:30 - Rapid Growth
04:30 - Peak of Fire (Large Amount of Smoke) 04:30 - Peak of Fire (large Amount of Smoke)
06:00 - Fire Extinguishing 05:00 - Flash Over
( T.ime ) ROOM 05:40 - Fire Extinguishing
min : s Time
00:50 - Remove Side Burn (min: s) ROOM
01:10 - Remove Top Burn 00:50 - Remove Side Burn
01:30 - Growth to Top, Side and Inside 01:10 - Remove Top Burn
02:00 - Growth and Spring Fall in Frame 01:30 - Growth to Top, Side and Inside
- Small Amount of Smoke Coming out of Opening - Small Amount of Smoke Coming out of Opening
03:30 - Growth Top and Side Growth 02:30 - Growth and Spring Fall in Frame
- Large Amount of Smoke Coming out of Opening - Large Amount of Smoke Coming out of Opening
04:00 - Peak of Fire and Smoke 03:30 - Back Draft Coming out of Opening
- Decline of Fire - Peak of Fire and Smoke
05:00 - Continuous Smoke 04:00 - Flash Over
06:00 - Fire Extinguishing 04:30 - Fire Extinguishing
Table 5. Photo of Fire Behavior in Bed Mattress (SS) AR gl Z=m o] e)Zukeko 2 3|7} sttt o] & F
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Table 6. Photo of Fire Behavior in Bed Mattress (Q)

OPEN ROOM

Time (min : s) 01:00

Time (min : s) 03:00

Time (min : s) 04:00
Table 7. HRR(peaky and Timegpeax)
HRR (peaky (kW) Timegea (8)
Mattress OPEN 735 313
(SS) ROOM 992 295
Mattress OPEN 1,087 364
Q ROOM 2,127 287
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Figure 5. Heat release rate according to test location of bed
mattress (SS).
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Figure 6. Heat release rate according to test location of bed
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Figure 7. Oxygen consumption rate according to test location of
bed mattress (Q).
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