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SUMMARY 
This work is an evaluation of inexpensive particulate matter (PM) and carbon dioxide (CO2) 
sensors in the market and their potential for use in indoor air monitoring applications. The 
sensors are tested against reference instruments providing time-resolved data in an office 
space for a period of one week.  
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1 INTRODUCTION 
Air pollution monitoring is becoming more affordable due to increased health awareness, de-
velopment of low cost sensors with high spatial resolution, and advancement of computational 
and visualization capabilities (Snyder et al., 2013). There is an increasingly widespread use of 
lower-cost pollutant sensors, though questions remain regarding their accuracy and perfor-
mance. This study evaluates several low-cost air quality monitoring sensors and compares 
their performance against reference instruments for a period of one week. 
 
2 METHODS  
The PM sensors tested are two Plantower PMS 7003 units (~$16 USD) and two Airthinx IAQ 
units (~$699 USD), which use a Plantower PMS 5003 PM sensors. We used a TSI DustTrak 
DRX Aerosol Monitor 8534 as a reference for PM measurements. We primarily focus on 
PM2.5 concentrations as reported by each device. The CO2 sensors tested are SenseAir S8 ($85 
USD), Winson Electronics MH-Z19B (~$19 USD), and Sensirion SCD30 (~$58 USD). We 
used a PP Systems SBA-5 gas analyzer as a reference for CO2 measurements. All sensors 
were placed in a ~240 m3 research lab and office space in an academic building and data was 
collected for one week with all devices logging at 1-min intervals. Some of the sensor units 
needed a separate data logging platform to read measurements and log data, which was built 
using the OSBSS platform (Ali et al., 2016). 
 
3 RESULTS AND DISCUSSION 
Figure 1a and 1b show the diurnal trends in indoor PM2.5 and CO2 concentrations over the 
course of the week, collected with both the low-cost monitors and the reference instruments. 
The data in Figure 1b indicate that indoor PM2.5 concentrations were generally low, with an 
average (±SD) of 7.8 ± 4.3 µg/m3 as measured by the DustTrak. Peak PM2.5 concentrations as 
measured by the DustTrak were as high as ~18 µg/m3. Figures 2a-2e show linear correlations 
between data logged using the low-cost sensors and their reference counterparts. Almost all 
sensors show good correlation (R2 > 0.9) with very little spread. The PM2.5 sensors, including 
the DustTrak, had low resolution (±1 µg/m3) and more noise at the lower end of its range, but 
generally agreed well with each other across this relatively low concentration range. A sepa-
rate injection and decay test was also conducted by burning incense, and showed similar 
strong correlations at higher concentrations of ~50 µg/m3 (not shown here). Figure 2a shows 
that the Sensirion SCD30 had a linear offset from the reference of about 60 ppm, while all 



other CO2 sensors mostly showed very good correlations with the reference gas analyser (R2 > 
0.99). These appear to provide very good performance relative to their price. 
 

 
Figure 1. Diurnal trends of a) CO2 concentrations and b) PM2.5 mass concentrations measured 
with each instrument 
 

 
Figure 2. Comparison of (a-c) hourly spot measurements of CO2 concentrations and (d,e) mi-
nutely PM2.5 concentrations measured by low-cost sensors and reference instruments 
 
4 CONCLUSIONS 
Results demonstrate that the low-cost PM2.5 and CO2 sensors tested herein had good perfor-
mance relative to reference instruments in a typical office setting with relatively low concen-
trations of both measures of indoor air quality. Results also suggest that some low-cost sen-
sors can be relatively accurate, particularly when regular calibration is conducted using co-
location with reference instruments, which could allow for studies to be done on a larger scale 
for a lower cost than was previously possible. 
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