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ABSTRACT

This study examined the concentration of combustion gases while considering low ventilation and respiration frequency.
A one-quarter-size ISO 9705 room corner test was performed. The concentrations of carbon monoxide and oxygen were
measured in each case with the continuous inhalation of combustion gas with low ventilation (2, 6, and 10 LPM) and
different respiration frequencies (2 s, 5 s, and infinity). The combustion of a gasoline pool fire in the compartment had
a theoretical heat release rate of 5.34 kW. The results show that the deviation of the gas concentrations becomes higher
as the low ventilation increases compared to the respiration frequency. In addition, as the respiration frequency increases,
the variation in the minimum oxygen concentration is larger than the average value, while in the case of carbon monoxide,
the variation in the average value is larger than the maximum value. These results show that the inhalation characteristics
of refugees should be considered to investigate fires.
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Figure 1. Schematic diagram of the study scope.
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Figure 2. Schematic diagram and picture of experiment.

Table 1. Compartment and Experiment Specification

Table 2. Experiment Conditions

Components Specification Minute
- Combustion . Frequency
Compartment Fire-board, W 0.9 m, L 0.6 m, H 0.9 m Products Ventilation is]
DAQ Rate 10 ms, Model : GL 840 (20 Ch) [LPM]

O, Analyzer | Model : OXY3690MP 2
MEM Range : 2~100 LPM, Accuracy + 3% 2 3
(Electronic) Pressure Range : -100~750 kPa, Iofin

Output : 1~5 V, Power : 24 V nfinity
Pressure Range : 0~1250 Pa, Power : 24 V Oxygen, O, 2
Gauge Accuracy : £ 1%, Output : 1~5 V Carbon Dioxide, CO, 6 5
. : R Carbon Monoxide,CO R
Solenoid Valve Povyer : 24 'V, Orifice : 3 inch Infinity
Fluid : Vacuum )
Range : 32 LPM, Power : 24 V (60 Hz)
Pump Max Pressure : 60 psi 10 5
Maximum Vacuum : 25.5 Hg Infinity
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Figure 3. Oxygen % results of Test #1, #2 and #3 in table 2 for
gasoline pool fire 5.23 kW.
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Figure 4. Carbon dioxide ppm results of Test #4, #5 and #6 in
table 2 for gasoline pool fire 5.23 kW.
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Figure 5. Carbon monoxide ppm results of Test #7, #8 and #9 in
table 2 for gasoline pool fire 5.23 kW.
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