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CO:; mixing ration measurement in indoor space by DOAS method
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Abstract:

The indoor ventilation state is currently monitored by non-dispersive infrared (NDIR) COz sensors to reduce the risk of

infection with COVID-19. The NDIR CO:z sensor uses the CO2 absorption band near the wavelength of 4.2 um to measure the light
absorption within several centimeters. Therefore, we may ignore the high CO2 concentration mass where the sensor is not installed.

We propose a new CO: sensor that measures the mean CO2 concentration within several meters by a differential optical absorption

spectroscopy (DOAS) method. This study reports on appropriate near-infrared CO2 absorption bands and light sources that enable CO2

concentration measurement.
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Fig.1: Out line of CO2 measurement system using a DOAS technique
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Fig.2: Absorption cross sections of CO2 and H20, and BPF spectra
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Table 1: Effective absorption cross section

Wavelength(on)[nm] o[cm?]
2020 (LED) 3.34X10722
2051 (LED) 6.99x10723
4200 (LED) 8.81 X107

2008 (LD) 3.78 10720
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Table 2: Received signal strength ratio

Optical path length Optical path length

I m 10 m
Wavelength(on) CO2 mixing ration
[nm]
400 ppm 1500 ppm 400 ppm 1500 ppm

2020 99.96% 99.87% 99.66% 98.74%
2051 99.99% 99.97% 99.93% 99.74%
4200 16.60% 0.12% 0.01% 0.00%
2008 92.56% 74.91% 68.04% 23.59%
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