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Background

ThreeSensirioNubosensors (units IDs: 2A3E, 1743, 051E) werstdeldt the South C
AQMD Rubidoux fixed ambient monitoring station (12/27/2019 to 02/27/2020) und
environmental conditions and have been evaluated in the South Coast AQMD Che
under controlled artificial aerosol concentration/size range, temperature, and relati
same threBensirioNubaunits were tested both in the fiedth(e of testing) and in the
laboratory T@stage of testing).

AS"ensiriprNubo(S units testgd GRIMMréference methdd
U Particle sensapticalnonrFEM (i Optical particle counter
(model: SPS3Bensirion i FEM PML
U Each unit reports: Rihd U Uses proprietary algorithms to calculate
PM, ;(eg/n%), temperaturéQ), PM, PM; and PMmass conc. from partic
RH (%), dew poiE) number measurements

U Cost: ~$25,000
U Time resolutionmin

u PM, algorithm measurement is
currently under development “ -
the manufacturer

U Unit cost: $2000 per unit with
yearly SaaS at $500

U Time resolutiormnin

U Units IDs: 2A3E, 1743, 051E ~ FEl\/I GRIMM




Evalliativroreselsuios for
PM] o masssconsenérationtion

SensirioNubors GRIMM




SensitoNuiors GRIMNM (R Ymass:canc.)

Coefficient of Determination

Sensirion Nubo vs FEM GRIMM (PM, , mass conc. GRIMM vs Sensirion Nubo PM, , mass
ramping, 20 °C, 40% RH) conc. (5-min; pg/m?)
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A TheSensirioNubasensors tracked well with the PM A TheSensirioNubasensors showe
concentration variation as recorded by the GRIMM in tlkiery strong correlations with the
concentration range ofR0CGg/n3. GRIMM PMmass conc. {R 0.99)




SensitoNuoss GRIMWIR MAccuracy

A Accurady20ACand 40% RH)

Steady state # Sensor Mean GRIMM Accuracy
(Hg/m?®) (Lg/m?) (%)
L Y 7.2

-

92.3

10.7 12.0 89.4
34.6 37.8 914
90.6 92.1 98.4

D 219 1935 86.4

A Overall, th8ensirioNubasensors overestimated GRIMMriRdAsurements wh ;mass
concentratiomgere > 106y/n¥. The accuracy of SensirioNubaensorsairly consta(@6% to
98%) over the range of ffiviss concentration tested.

SensitoNuiao DatsRRecovenydamchimedale )/ Marabil

A Data recovery for Rjhass concentration fadinunits was 100%

A Low PM,measurement variations were observed bet8easitllubsensors




SensivoNuiadPM ; Precision

A Precision (Effect of,Bsbnc, Temperature and Relative Humidity)
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A Overall, thBensirioNubasensors showed high precisiaii @he combinations of low, medium a
high Pi,conc., T, and RH.

A Precision was relatively higher at high@endd concentrations
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Sensirion Nubo vs GRIMM
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Evalliatidroresels fds for
PM}, - masssconsenéationtion

SensirioNubovs FEM GRIMM




GRIMMV(Rhass:conc.)

Coefficient of Determination

SensinoNulaors

Sensirion Nubo vs FEM GRIMM FEM GRIMM vs Sensirion Nubo
(PM, 5 mass conc. ramping, 20 °C, 40% RH) PM, s mass conc. (5-min; pg/m?)
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ATheSenS|r|_oNubc§er_130rs trackeg v(\;etl)l wgh t|?|§|\/| GR||\/|A TheSensirioNubsensors
cr(])ncentratlon yarlatlon as rec(:);)r/r% y the %waed very strong correlation
the concentration range-of25Qeg/nt. the FEM GRIMM RJhass conc.

(RR>0.99).




SensitoNutors

A Accurady20ACand 40% RH)

GRIMM 2Mecuracy

(ug/m?) (ug/m°) (%0)

. 93.9
! 16.4 13.7 80.9
52.3 45.3 84.5
131.5 117.7 88.3

_ 308.5 261.5 82.0

A TheSensirioNubcsensors overestimated FEM GRIMNMBS84 concentration af2and 40%

RH. The accuracy of3kasirioNlubasensors wdairly consta@1%to 94%) for the Pivhass
concentration range tested.

SensinoNuio DataRRecovenydamcd: imedle l/Marmabili

A Data recovery for Rkhass concentration fedinunits was 100%
A Low PM.measurement variations were observed bet8easitlilubsensors




SensirioNuladPNM255P Rresision

A Precision (Effect of ,Rsbnc, Temperature and Relative Humidity)
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A Overall, thBensirioNubasensors showed high precision for all of the combinations of low, m
high PMsconc., T, and RH.
A Precision was relatively higher at highendd concentrations




