
Field Evaluation

AirBeamPM Sensor



Background
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ÅFrom 04/30/2015 to 06/19/2015, three AirBeam PM Sensors were deployed at one 

of our monitoring stations in Rubidoux, CA and ran side-by-side with two Federal 

Equivalent Method (FEM) instruments measuring the same pollutant

ÅAirBeamSensor (3 units tested): 
üParticle sensors (optical; non-FEM)

üEach unit measures: PM2.5mass (ɛg/m3) 

and PM2.5count (hundred particles/ft3)

üUnit cost: ~$200

üTime resolution: 1-min

üFirmware: March 2015 AirBeam

üUnits IDs: CC7, CA9, D42

ÅMetOneBAM (reference method): 
üBeta-attenuation monitor (FEM) 

üMeasures PM2.5mass (ɛg/m3) 

üUnit cost: ~$20,000

üTime resolution: 1-hr

ÅGRIMM (reference method): 
üOptical particle counter (FEM) 

üUses proprietary algorithms to 

calculate total PM, PM2.5, and PM1
mass from particle number 

measurements

üUnit Cost: ~$25,000 and up

üTime resolution: 1-min

http://www.takingspace.org/reprogram-your-airbeam/


Data validation & recovery
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ÅBasic QA/QC procedures were used to validate the collected data (i.e. obvious outliers, 

negative values and invalid data-points were eliminated from the data-set)

ÅData recovery for PM2.5from all three AirBeamSensors was >99%

AirBeamsensors; intra-model variability
ÅA substantial measurement variation was observed between the three AirBeamdevices 

tested



Data validation & recovery
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ÅBasic QA/QC procedures were used to validate the collected FEM data (i.e. obvious 

outliers, negative values and invalid data-points were eliminated from data-set)

ÅPM2.5data recovery was 80% for the GRIMM and >99% for the BAM

Equivalent methods: BAM vs GRIMM
Very good correlation between the two equivalent methods



AirBeamSensor vs FEM GRIMM (PM2.5Mass; 5-min mean)
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ÅPM2.5 measurements correlate 

fairly well with the corresponding 

FEM GRIMM data (R2>0.65), but 

the three AirBeam sensors largely 

overestimate measured PM2.5 

concentrations
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ÅAll PM measurements correlate 

fairly well with the corresponding 

FEM GRIMM data (R2>0.68), but 

the three AirBeam sensors largely 

overestimate measured PM2.5

concentrations

AirBeamSensor vs FEM GRIMM (PM2.5 Mass; 1-hr mean)
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ÅAll PM measurements correlate 

fairly well with the corresponding 

FEM GRIMM data (R2>0.73), but 

the three AirBeam sensors largely 

overestimate measured PM2.5 

concentrations

AirBeamSensor vs FEM GRIMM (PM2.5Mass; 24-hr mean)
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ÅAll PM measurements correlate fairly 

well with the corresponding FEM 

GRIMM data (R2>0.73)

ÅGRIMM and AirBeamparticle count 

measurements show a much better 

agreement than the corresponding 

particle mass data

AirBeamSensor vs FEM GRIMM (PM2.5Count; 5-min mean)
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ÅAll PM measurements correlate 

very well with the corresponding 

FEM GRIMM data (R2>0.75)

ÅGRIMM and AirBeamparticle count 

measurements show a much better 

agreement than the corresponding 

particle mass data

AirBeamSensor vs FEM GRIMM (PM2.5 Count; 1-hr mean)
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ÅAll PM measurements correlate very 

well with the corresponding FEM 

GRIMM data (R2>0.89)

ÅGRIMM and AirBeamparticle count 

measurements show a much better 

agreement than the corresponding 

particle mass data

AirBeamSensor vs FEM GRIMM (PM2.5Count; 24-hr mean)


