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Abstract Assessing the effect of forest fires and measuring the gas concentration around a fire has received little
attention. Therefore, the concentrations of various gases in areas surrounding a fire need to be measured by the
development of a suitable device. Unlike conventional portable devices, the AQS (Air Quality System) proposed in
this paper is a portable instrument that measures five types of gases simultaneously, including CO, CO2, NOx, VOCs,
and NH3, and has high durability through sensor protection algorithms. A PC-based program with an AQS connection
was developed to monitor the real-time changes in the gas concentration. The reliability of the developed device was
proven through a comparison of the results with other commercial gas analyzers. Measurements of the concentration
due to indoor and outdoor fires were performed around a fire area to review the applicability and the predicted results
were obtained.

Keywords : AQS(Air Quality System), DOAS(Differential Optical Absorption Spectroscopy), FTIR(Fourier Transform
Infrared), CO(Carbon monoxide), CO2(Carbon dioxide), NOx(Nitrogen oxide), VOCs(Volatile oganic
compounds), NH3(Ammonia)
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Table 1. Various gas sensor for measurement.

Measurement method/ Temp.
Sensor Image
range/ Max. range
Ozone reduction/
NOx -30~85/ 900ppb
Oxyzen absorption/
CO& NH3 -30~85C/
400ppm & 10ppb
DOAS, FTIR/
voc -20~60C/ 10,000ppm
Non-dispersion infrared/
2 o
o -25~55C/ 2,000ppm
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Fig. 2. Air quality system artwork (Up-Front, Down-Back)
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Fig. 4. Sensor schematic(CO&NOx, NH3 Part)
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