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Figure 26.  60-s average of spectra for fire room after all doors opened (Test 14)
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Figure 27.  Average of spectra for last 2 minutes of cooking-oil heating (Test 13)

H2O H2O

CO2
CO2

COC-H

0

.2

.4

.6

.8

1

A
b

so
rb

a
nc

e

 4500  4000  3500  3000  2500  2000  1500  1000  500 
Wavenumber (cm-1)

Figure 28.  Average of spectra for last 2 minutes of cooking-oil flaming (Test 13)
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Figure 29.  2-min average of spectra after cooking-oil fire extinguishment
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Figure 30.  Carbon dioxide concentration in master bedroom from FTIR and
                    NDIR measurements for flaming chair (Test 2)
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Figure 31.  Carbon dioxide concentration in master bedroom from FTIR and
                    NDIR measurements for smouldering chair (Test 11)
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Figure 32.  Carbon dioxide concentration in fire room from FTIR and NDIR
                    measurements for flaming mattress (Test 5)
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Figure 33.  Carbon dioxide concentration in fire room from FTIR and NDIR
                    measurements for smouldering mattress (Test 6)
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Figure 35.  Carbon monoxide concentration in fire room from FTIR and NDIR
                   measurements for flaming mattress (Test 5)
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Figure 34.  Carbon dioxide concentration in master bedroom from FTIR and
                    NDIR measurements for cooking oil fire (Test 12)
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Figure 36.  Carbon monoxide concentration in fire room from FTIR and NDIR
                   measurements for smouldering mattress (Test 6)
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Figure 37.  Carbon monoxide concentration in master bedroom from FTIR 
                   and NDIR measurements for flaming chair (Test 10)
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4.0 CONCLUSIONS

The small, slow smouldering fires and short flaming fires provided the greatest challenge
for the smoke detectors to detect the fires early before becoming fully developed ones.
However, the experiments were terminated well before reaching conditions that would produce
a significant amount of chemical species, such as HCl, HCN, NOx, HBr and HF, above the
minimum detection limit of the FTIR spectrometer in this full-scale experimental set-up.  Carbon
monoxide and carbon dioxide were primary gas products produced in Tests 1-14.  There was no
apparent absorption from chemical species such as HCl, NOx, HBr and HF in the FTIR spectra.
FTIR spectra collected during the chair and mattress smouldering and cooking oil fires show
absorption in region characteristic of volatile hydrocarbon compounds.  The FTIR measurement
only detected absorption from HCN (60 ppm at maximum) during Test 14 with an
under-ventilated condition.
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