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Backgrouhd

A From 08/26/2020 to 10/21/2020 HiiteshTemtopP20 (hereinaftdiemtopP20)
sensors were deployed at the South Coast AQMD stationary ambient monitoring
Rubidoux and were run-isyeede with Federal Equivalent Method (FEM) instrumen
measuring the same pollutants

A Temtof20 8 units testyd A MetOn8AM rleference instrunjent
U Particle sensapticalnorFEM U Betaattenuation monitor
(PMJG200emtop (FEM PM:& PM
U Each unit reports: R2kdg/n3), U Measures BM& PM, (g/n3)
Temperature and Relative Humidity U Unit cost: ~$20,000
U Unit cost: ~$70 U Time resolutionhd

U Time resolutionodn

G Units 1Ds: Unit 1, Unit 2 and Unit 3 A Teledyne API T64€f¢rence instrunjent

U Optical particle courfe&( P
U Measures BM& PN, (eg/n¥)
U Unit cost: ~$21,000

U Time resolutionmin

A Met station (T, RH, P, WS, WD)
U Unitcost: ~$5,000
U Time resolutionmiin




Datavvalidatidn&arecovery
A Basic QA/QC procedures were used to validate the collected data (i.e. obvious outliers fne
and invalid dgpaints were eliminated from thsetxta

A Data recovery framit 1, Unit 2 and Unite® ~ 90%, ~ 100% and ~ 100%, respectively, for
measurements

Temio20; nntrenadel varability

A Absolute intraodel variability was ~ 1.433figiAM ;measurements
(calculated as the standard deviation of the three sensor means)
A Relative intraodel variability was ~ 5.2% foyndAsurements
(calculated as the absolutenmadel variability relative to the mean of the three sensor me
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Retetence dnstrenments; PM
FEMBBANM SEFENKT 640

A Data recovery for RMom FEM BAM and FEM T640 was ~ 92% and 94%, respectively.
A Strong correlations between the FEM BAM and FEM TaAtefsiRéments(R0.87) were observed.

FEM BAM vs FEM T640 PM, 5 (1-hr mean, pg/m?)
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Temio20vws BHENVBAG40/RNFminrmean)

A TheTemto20 sensors showed weak to
strong correlations with the correspondi

Elitech Temtop P20 vs FEM T640
—FEMT640 ——Unitl ——Unit2 Unit 3

2 500 T640 data (0.41 <<R0.88)
2 200 A Overall, thEemtof20 sensors overestim
g the PM; mass concentratiassneasured
% 300 FEM T640
% 200 A TheTemtof20 sensors (Units 1 and 3)
g 100 seemed to track the,Pdilurnal variations
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1-hr mean PM, ¢ conc. (ug/m3)
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Elitech Temtop P20 vs FEM T640
—FEMT640 ——Unitl ——Unit2 Unit 3
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PM, s (1-hr mean,>g/m3)
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A TheTemto20 sensors showed moderatg tc
very strong correlations with the corresp
FEM T640 data (0.68< B.91)

A Overall, thBemto20 sensors
overestimated the Rlhass concentration
asmeasured by FEM T640

A TheTemtoP20 sensors seemed to track the
PM, diurnal variations as recorded by F
1640
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24-hr mean PM, 5 conc. (pg/m?3)
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Elitech Temtop P20 vs FEM T640
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10/21/20

A TheTemto®20 sensors showed strong
very strong correlations with the
corresponding FEM T640 data (0286 <

0.92)

A Overall, thHEemto20 sensors
overestimated the Rhass concentratio

asmeasured by FEM T640
A TheTemto20 sensors seemed to trackiithe

PM sdiurnal variations as recorded by

1640
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1-hr mean PM, ¢ conc. (ug/m3)

FEM BAM
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TemtoP20vvs BEMABAR/CRN-hr mean)

Elitech Temtop P20 vs FEM BAM
—FEMBAM ——Unitl ——Unit2 Unit 3
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PM, 5 (1-hr mean,>g/m?3)
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y = 0.6039x + 7.2464
R2 =0.8113

A TheTemto20 sensors showed strong
correlations with the corresponding FE
data (0.78 <R 0.90)

A Overall, thBemto20 sensors
overestimated the Rhass concentration
asmeasured by FEM BAM

A TheTemtoP20 sensors seemed to track the
PM, cdiurnal variations as recorded by F
BAM
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24-hr mean PM, 5 conc. (pg/m?3)
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Elitech Temtop P20 vs FEM BAM
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PM, s (24-hr mean,>g/m?)
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10/21/20

A TheTemto20 sensors showed very str
correlations with the corresponding FE
data (R~ 0.94)

A Overall, thBemto20 sensors
overestimated the Rlhass concentration
asmeasured by FEM BAM

A TheTemtoP20 sensors seemed to track the
PM, diurnal variations as recorded by F
BAM

PM, s (24-hr mean,>g/m?)
100



Summary: R\

Average of 3
Sensors, Ppk TemtodP20 vs Reference Instrumefis}

FEM BAM and FEM T640,Pg/nT)

TemtofAverage SD R2 Siope. | Intercent MBE MAE  RMSE
P20 | (3g/m’) (3g/nv) . P o) egmd) (g

Range during th

el AWEEL) [RCl, SIP field evaluation

5min| 274 242 0.42t00.80.41t00.: 4.9t013.9 -0.71t0 2.¢3.8t0 6. 5.3 to 14.
Lhr | 274 223 0.691t00.90.50t0 0.6 4.3t09.0 -0.7t05..3.6to0 8. 4.5t0 14,

24hr | 27.7 185 0.861t00.90.54t00.f 3.4t06.9 -0.5t06.£2.91t0 7..3.4 to 10.

22.9 13.0 4.410 94.6
22.810 23.(12.8 to 13 210 97
22.7t023.(100to 11 11.7to 61.9

1Mean Bias Error (MBE): the difference between the sensors and the reference instruments. MBE indicatesrth@sémdency of t

underestimate (negative MBE values) or overestimate (positive MBE values).

2Mean Absolute Error (MAE): the absolute difference between the sensors and the reference instruments. Tthe ligierMAE v

measurement errors as compared to the reference instruments.
3 Root Mean Square Error (RMSE): another metric to calculate measurement errors.




ElitecTemtoP0ws Southh Soast/AQMD Met
Staton [efrempranimean)

Elitech Temtop P20 vs South Coast AQMD Met Station

South Coast AQMD Met Station Unit 1 Unit 2 Unit 3 . .
120 showed very strong correlations with the

A TheTemto20 temperature measurement

] corresponding South Coast AQMD Met St

2 100 M W! A f w data (R~ 0.98)
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3 %0 .H WW’ 1 ‘|| | M' ) A Overall, theemtoj20 temperature

< 60 H"! el |f — i _ __',1’ measurements underestimated the corres

2 49 AR ,":|,.',-.[' TR South Coast AQMD Met Station data
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5-min mean RH (%)
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ElitecHemioP20vSSouttn Soast/AQMD Met
Station{RH;rBinmmean)

Elitech Temtop P20 vs South Coast AQMD Met Station
South Coast AQMD Met Station

A TheTemto®20 RH measuremshtswed ver

strong correlations with the correspondin
Coast AQMD Met Station dataqR8)

A Overall, theemtof®20 RH measurements

underestimated the corresponding South
AQMD Met Station data

A TheTemto20 sensors seemed to track w

the RH diurnal variations as recorded by
Coast AQMD Met Station




