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Abstract

Low-cost particulate matter sensors need to improve their performance to deliver
more accurate assessment as the standard method. The US-EPA has provided international
guidelines for comparing both types of monitors. In order to enhance reliability of DustBoy
monitors, which continuously expand their user base, performance test and increase on
accuracy of the data have to be done before publishing to the public. The study compared
DustBoy devices to the US-EPA standard measurement and investigated the factors affecting
its performance. The devices were performed preliminary performance testing and tested in
laboratory and field with FRM (Federal Reference Method) and FEM (Federal Equivalent
Method) as specified by the US-EPA. It found that DustBoy values increasingly diverge from
the standard monitors at the higher PM2.5 concentrations levels, but still correlated. For PM2.5

concentration below 100 Mg/m3, DustBoy overestimated compared to the laboratory

standard value and FRM device but underestimated compared to FEM. Above 100 Hlg/m3,
while correlated with the standards, DustBoy significantly overestimated. Sensor readings also
increased with age of use, leading to greater differences from the standard values. Larger
DustBoy model case provided values closer to the standards. The correction equations for
adjust DustBoy readings varied depending on dust level range, sensor age and model. DustBoy
value after applying the adjustment became closer to the FEM values. These equations will
be implemented to refine DustBoy PM2.5 data display to ensure the accuracy and reliability
of the public report. Training on DustBoy installation and maintenance will also be provided
to local coordinators because the environmental conditions of the stations, monitoring
system, coordination and device maintenance affect device performance, device longevity

and data quality used by the public and relevant agencies.
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