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COLOCATION FIELD STUDY
Full Report
Pamplona (SPAIN)

Augustc November 2017 (4 Months)
Season: SummeAutumn




Test Conditions

A DEVICEUNDERTEST(DUT) KUNAKAIRsersion 2 provided
with CONQ2, NO, O3, NOx,PM10, PM2.5, PM1, Temperature
andHumiditysensors

A LOCATIONAND STATIONTYPE Pamplona (Spain), Urban,
Traffic

A INSTRUMENTAIOAVAILABLEN THEOFFICIARIR QUALITY
STATIONPAMPLONARlazade la Cruz)

A COAnalyzer Teledyne300E
A NOAnalyzer Teledyne200E
A NQ2 Analyzer. Teledyne200E
A NOxAnalyzer Teledyne200E
A O3 Analyzer Teledyne400E
A ParticlesizeAnalyzer Met OneBAM 1020
A TESPERIOD August2017¢ November2017

A ENVIROMENTALONDITIONS T €0)

RH(%)

66.95




Test Procedure

kunak

A INSTALLATIOKDNtop of AQS(3-4meters)
A STABILIZATIONMEBEFOREALIBRATIQI® days

A CALIBRATION PROCEDURE Zero and Span
calibration comparedto a Reference(AQS)using
KUNAHKCalibrationTool First4 days

A POSTPROCESSINGlone Real corrected data is
calculateddirectly in the devicewithout any delay
No re-calibrationsor correctionsare appliedduring
the field tests unless specified Then, the initial
calibration is maintained during the whole field
testsandthe resultsare shownin this study.

A SAMPLIN@®ERIODdata is averagedevery hour to
matchdatafrom referencestation.

A 100% of KUNAKAIRdata is used for analysis,
therefore, any possible outlier is included in the
statisticsto show real time performance without
postprocessing

A VALIDATIONStatistics are only calculatedif valid
ReferenceData is available All KUNAKAIRlata
within the measurementangeisused

REFEREN
STATION

KUNAK AIR
K-A10 (4gas) + P10
ParametersO3, NO, NONOx CO,
PM1, PM2.5, PM10;emp Humidity




Analysis and Characterization Procedure kunqk“

A

A

ACCURACY obtainedasthe meanabsoluteerror (MAE)betweenKUNAKAIReasurementandthe
referenceinstruments

90% CONFIDENGHNTERVAIlthe 90% of the measurementsare belowthis error

( ) 60

RELATIVEXPANDEDNCERTAINTY (y) = 2 &)

DATAQUALITYOBJECTIMPQO) concentrationvalue from which DQOdefinedin the EUAIr Quality
Directive(2008 50/EC)is met. Also,the absoluterelative error (%) in 10 ppb increments(or 100ppbin
the CO)is calculatedwithin the DQOplot as (Avg DUTErrors/AverageRef) for eachinterval.

AVAILABILITYs defined asthe number of 1 hour averagedsamplessent by the device/ number of
hoursin the month.

Resultsaalsoincludethe averageconcentrationd AVG GC)uringthe whole tests

Temporalplots, Scatterplots, DQOplot and Time Variation of the Mean are usedto analyzethe test
results

FIELOTEST™MAIN OBJECTIVES

1. Checkthe performanceof KUNAKAIR?2 devicevs Referencesquipmentover time, obtaining
the statisticsdefinedpreviouslyduringsummerandautumntime.

2. Analysighe performanceof KUNAKAIRZ2 when changingfrom high temperaturesin summer
to low temperaturesin autumn.




FIELD TEST RESULTS

PAMPLONA

AUG17¢NOV17
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Comments TheReferenceAQSis not accurate
enoughfor low COconcentrationshavingvery
low resolution, experimentingup to 100pbb
changes in the baseline every 15 daység
calibration period. Also, reference AQSonly
can measure in 60ppb steps ¢ K I Nv@,g
although the KunakAirperformanceis linear, g
correlation is low during the tests for the
wrongness of the inaccuracy at low
concentrationsof the referencestation. Highet
concentrationsare perfectlymatched
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Version:KUNAKAIR V2.
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Time variation of Kunak Air V2 and Ref. Plz. la Cruz : CO GCc
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Mean and 95% confidence interval in mean

ACCURAC 90% CONF. DQO | AVG. GC| AVG. GC. | AVAILAVILIT
(PPB) (PPB) (PPB) | REF (PPE DUT (PPB)| REF/DUT
351,8 386,3 99% / 97,4%

0,27 91, 3 190,8

Comments TheKunakAin2 tracksperfectlythe hourly and daily variationscomparingto the referenceinstrument However,
the lackof accuracyof the referenceinstrumentat low concentrationsresultsin not havingenoughaccuratedatato compare
the performancebetween KunakAirV2 and this referenceinstrument Thisshowsas well the inefficiencyand inaccuracyof
somereferenceinstrumentsundercertainmeasurementonditions(low concentrationand low resolutionin this case)
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Comments Sinceit canbe appreciatedin the
temporaland scatterplot, duringthe summer
time small concentrations of NO are
measured because of high temperatures
effects,above30°C, with humidity transients
However, after summer time, an accurate
detectionis realizedwithout anyrecalibration
no matter the concentrationranges

Version:KUNAKAIR V2.
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R2 ACCURAC
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0,93 4,2

(PPB)

DQO | AVG. GC| AVG. GC. DU AVAILAVILIT
(PPB) REF (PPE)  (PPB) REF/DUT

10,4 12,7 98,5% / 97,4%

Comments The KunakAirV2, tracks perfectly the weekly variationsas well asthe hourly, daily and monthly concentrations
comparingto the referenceinstrument Just,during summertime, due to the humidity transientsunder high temperatures,
slightly more concentrationthan presentedis detected in in the central hours of the days, where the concentrationsare
almostzero,overestimatinghe averageconcentrationin 2ppb. DQOis met with excellentaccuracyandcorrelation
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Comments Verygood performanceduringthe

4 months period where a small drift in the

baselinecanbe appreciatedwhen the average
temperature is reducedin autumn comparing
to the summer time. A recalibration would

havehelpedto correctthe baselinedrift.

Version:KUNAKAIR V2.
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Time variation of Kunak Air V2 and Ref. Pz la Cruz : NO, GCc
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ACCURAC
(PPB)

(PPB)
0,89

DQO | AVG. GCJ| AVG. GC. DU AVAILAVILIT
(PPB) REF (PPE)  (PPB) REF/DUT

i 14,8 98,5% / 97,4%

Comments The KunakAirV2, tracks perfectly the weekly variationsas well asthe hourly, daily and monthly concentrations
comparingto the reference instrument Accuracyis very good while the averageconcentrationis pretty similar to the

referenceinstrumentduringthe wholetestingperiod.
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o | ACCURACY 90% CONF. | DQO | AVG.GC| AVG. GC. DU AVAILAVILIT
(PPB) (PPB) (PPB) REF (PPH)  (PPB) REF/DUT
0,9 2,2

4,44 15,8 153 96,9% / 97,4%

Comments The KunakAirV2, tracks perfectly the weekly variationsas well asthe hourly, daily and monthly concentrations
comparingto the reference instrument Accuracyis very good while the averageconcentrationis pretty similar to the
referenceinstrument during the whole testing period. Absoluteerror is alsovery low during the whole tests with 90% of the
databelow4.4 ppberror againstthe referenceinstrument



