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Laajennus virtausmittauksiin

Alue 0 — 50 000 ml/min
Useita eri mittausalueita:
laimentimet, yksittaiset
massavirtausmittarit Ja
saatimet eri
kayttotarkmtuksun (kaasut
hiukkasmittausket)
Kaasut: ilma, typpi

Akkreditointi

PATEVYYSALUE

SCOPE OF ACCREDITATION

Suure / menetelmi / Kohde

Quantity / method / object

Mittausalue

Measurement range

Mittauskyky, laajennettu
mittausepiavarmuus (k=2)
CMC, Expressed as Expanded
Uncertainty (k=2)

Kemialliset analyysit; referenssiaineet: kaasuseokset
Chemical analyses; reference materials: gas mixtures

SO, 1lmassa
SO, in air

NO ilmassa
NO in air

NO; ilmassa
NO; in air

CO ilmassa ja typessi

CO in atr and nirrogen

(. ilmassa

O, in air

5 - 100 nmol ' mol
100 - 1000 nmol/mol

5 - 100 nmol mol
100 - 1000 nmol mol

5 - 100 nmol'mol
100 - 1000 nmol mol

0.2 - | pmol'mol

1 - 100 pmol'mol

0 - 1000 nmol ' mol

- 1,8 nmol'mol
1.8-1,6 % (rel)

0.7 - 1.6 nmol'mol
1.6 - 1.4 % (rel.)

0.7 - 3 nmol'mol
3.0 % (rel)

0.03 - 0,012 pmol'mol

1.2 % (rel.)

Q[1.3; 0.022 x (0:)] ¥

1) Merkmta Q[a.b] tarkosttaa
nelidllistii keskiarvoa
hakasulkeiden sisalli olevista
termeisti:

Qla, b] = [o* + "2

1} The notation Qfa, b] stands for
the root-sum-sqitare of the ferms
benveen brackets: Ofa, bf = [a’ +
L

Hiukkasmassan madritvsmenctelmi

Determination of particulate mass

0.055-11 mg

0.034-0.2 mg
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Suunnitelmat
« EC/JRC Vertailu SO2, NO, NO2, CO ja 03 13. — 16.6. 2016
* Vertailu PM-referenssimeentelma vs jatkuvatoiminen
menetelma vrt. FprEN 16450 Ch 8.6.2 Table 5.
« Syksylla 2016: 2 x 40 vrk vertallu
« Kevaalla 2017 : 4 x 40 vrk vertailu
« Syksylla 2017: 2 x 40 vrk vertailu

« Kaasumaisten yhdisteiden vertailu kunnissa 2017 touko-
syyskuu

« Mittausohjeen paivitys

« Mittausjarjestelmien tarkastaminen
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FprEN 16450:2015
Ambient air — Automated measuring systems for the measurement of the
concentration of particulate matter PM10; PM2,5 (TS EN 1645 jatkotyd standardiksi).
Siséaltaa:

« Demonstration of equivalence osion

« Type testing osion (Lab/Field), kuten kaasuanalysaattorit

« Jatkuvat laadunvalvonnan tehtavat kentalla (QA/QC)

« Ongoing verification of suitability

« Valmis 2016 (?)

EN 14662-3:2015
Ambient air. Standard method for the measurement of benzene concentrations.
Automated pumped sampling with in situ gas chromatography

EN 12341:2014
AMBIENT AIR. STANDARD GRAVIMETRIC MEASUREMENT METHOD FOR THE
DETERMINATION OF THE PM10 OR PM2,5 MASS CONCENTRATION OF SUSPENDED
PARTICULATE MATTER

* Review prosessi alkaa 2016

« Siséaltaa Type testing osion kuten kaasuanalysaattorit

» Paivitetaan tarpeelliset vaatimukset suodatinmateriaalien osalta

« Aloitus lokakuu 2016
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Table 4 — Required frequency of calibration, checks and maintenance

Calibration, checks and | Clause Minimum Lab/ | Action Uncertainty
maintenance Frequency field criteria® requirements
for transfer
standards
Checks of status values of operational | 8.4.3 Daily (on working | L/F See below
parameters (see 7.5.4) days)
Checks of sensors for temperatures, | 8.4.4 Every 3 months F #:2°C
pressure and/or humidity* +1kPa
+5%RH

Calibration of sensors for | 8.4.5 Every year L/F 1,5°C
temperatures, pressure  and/or 0.5 kPa
humidit
miditye 20 RH
Check of the AMS flow rate(s) 8.4.6 Every 3 months F +5% 2%
Calibration of the AMS flow rate(s) 8.4.7 Every year L/F 1%
Leak check of the sampling system 8.4.8 Every year F +2%
Zero check of the AMS reading 8.4.9 Every year L/F + 3 pg/m3
Check of the AMS mass measuring | 8.4.10 As recommended by [ L/F as set out by
system the manufacturer and manufacturer,

after repair, but at or + 3% if

least every year necessary
Regular maintenance of components | 8.5 As required by the [L/F as set out by

of the AMS

manufacturer

manufacturer

* Frequencies of checks and calibrations may be relaxed when sufficient history exists demonstrating

that drifts of sensor readings and flow rates remain within the specified requirements.

b With reference to nominal values,

¢ For some instruments such checks and calibrations are not possible in situ because of the positioning of
the sensors within the AMS. Therefore, these checks and calibrations are restricted to sensors that are
accessible in the field (typically in the sampling head). As a part of the annual checks, the checks may be
performed in a laboratory room with constant temperature and relative humidity by comparing sensor
readings (after stabilization) with those of reference standards.




YOISKA INSTITUTET

ILMATIETEEN LAITOS
METEOQOROLO
FINNISH METEOROLOGICAL INSTITUTE

Table 5 — Requirements for ongoing comparisons with the reference method

Wawms, 1n % <10 >10 to €15 >15 to <20 >20to <25

% of sites for on-going equivalence | 10 10 15 20

Number of sites for on-going | 2 3 4 5

equivalencea

= The smaller of the two resulting numbers may be applied. The minimum number of on-going equivalence test sites is 2
for each type of AMS.

Esim:

W us(%0) 10 — 15 %

* Vahintaan 2 - 3 mittausasemaa

« Testaus tasaisesti vuoden aikana

« Vahintaan 80 onnistunutta vrk-naytetta
1 kplAMS vs 1 kpl REF
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Representativeness
FAIRMODE
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Objectives:

The intercomparison exercise on spatial representativeness
(SR) methods shall:
 Be executed by different groups, but on the same
shared dataset.

« Cover as much as possible the total variety and
diversity of procedures which are in use today -
ranging from methods with moderate complexity, used for
pragmatic purposes, to those which involve higher levels
of data requirements and computational efforts.
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- -
@ Spatial Representativen¢c..

Suomi: Katja Lovén (IL) koordinoi:
IL, HSY, Kuopio, Turku, ...
Feb. 2016 B) Future Dates

O Simulations based on the RIO-IFDM-OSPM model chain
» Done by VITO (W. Lefebvre, H. Hooyberghs, S. Janssen, B. Maiheu)

April 2016
O Inspection of datasets by JRC

May 2016 (tentative)
Q Official distribution of datasets

» Datasets to be made available to participants for download from the
FAIRMODE homepage

~ Summer 2016
0 FAIRMODE Technical Meeting

» Possibility to discuss and answer questions on technical details,
means and operation (datasets, timeframe ...)

Sept. 2016 (tentative)
i 0 Return of the SR results provided by participants
» Uploading facility made available on FAIRMODE homepage

Tus ritution
Austrin Unrwekboxdesant Avstria
Beleaun Flenssh Emmonment Agency (VMM)
Belenun VITO
Finand Fush Meteorological Institute
Fuibaxd Hekaki Region Emvirormnental Services Authority
Frbux! City of Kuopn | Regoml Emvarosmental Protection Senvces
Fmbaod C ity of Turku / Emaronmental Dnasion
France INERIS
Germaay LANUV, FB 42
Gemsay IVU Unsweh GuibH
Irchnd Irsh EPA
Ttaly ENEA
Netherhnd ™NO
Netherhaul Natoma Instinge for Public Health and the Exvirorment
Spam Barcelona Supercompunine Center
Spam CIEMAT
Spam Techmeal University of Madnd (LU'PM)
Sweden Swedsh Meteorobgical and Hydrobmcal Instinge
UK Rucardo-AEA

JRC

total = [20

| Mg Sacline B
——

Nefeber

sweaporasns [ [or] [5] [%or] [55] [Fo] [Per] 5] [o5]
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Datasets to be made available (1)

Auxiliary measurements from sampling campaiagns

Measurements of the Antwerp monitoring stations

U Automatic network for the city of Antwerp and its regional area
sites).

O All available compounds shall be included.
» PM,g, PMy,, O;, NO/NO,/NO,, CO, SO,
» BTX and available VOCs
» Two averaging times (hourly and yearly)
0 The official classification of these stations should also be supplied

(3) Modelled concentration obtained from the RIO-IFDM-OSPM
simulations
[0 Gridded model data
7 PM,5, PMy,, O; and NO,
» Annual averages on a regular grid (probably at 10m resolution)

O  Virtual monitoring points
» Ca 340 points at traffic sites and at urban background locations
» PM,s, PM,: daily and annual averages
» 05 and NO,: hourly and annual averages

» Daily and hourly data not visible to participants? (to be discussed)

O Virtual diffusive samplers

» Ca 340 synthetic series generated from the virtual monitoring points —_

» Integration time of 2 weeks (1 week or 4 weeks if this would be
required)

» Added random noise corresponding to the data quality objectives for 7 -

indicative measurements

Spatial Representativeness

bil ti
d PM,, and chemical speciation

» daily averages of taken every 4th day at 3 sites
a NO,

» 2-week averages taken at 6 sites

Datasets to be made available (4)

Emission datasets
J Gridded emissions at 1x1km?2
7 PM,s, PMy, NO,, NH;, NMVOCs, CO, SO,
» Split up into different SNAP-sectors + total of all sectors

Additionally downscaled emission information:

O Traffic emissions at 1x1km?2
» Annual average emissions per line segment of roads
» Annual average traffic per line segment

O Point sources

» Point sources reported by Belgian authorities in the scope of the
CLRTAP Convention on Long-range Transboundary Air Pollution

» Annual totals for 2010

Auxiliary datasets

4 Population density for the great Antwerp area
» gridded on a 100x100 m2 grid

— 0 Cadaster of building height

gridded on a 100x100 m2 grid
O CORINE land use data

» CORINE land cover classification (CLC2012)
-~ AridAdaAd A 2 100viD0 M2 AriAd

assive samplers and
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AQUILA
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AQUILA « Steering committee: chair, vice chair

* Members: 37 National Reference Laboratories from 28 Member States & and CO-ChaI rs

EFTA

+ Associate members: * Election of vice chair (4 years)
+ World Health Organisation Collaborating Centre (Berlin, Hans-Guido

Mucke

« European Environment Agency (Michel Houssiau) ® CO'Chair: DG_ENV’ JRC_|ES (4

+ European Topic Centre on Air and Climate Change (Frank De Leeuw)
years)

* Observers:
= |nstitute of Public Health, Belgrade, Republic of Serbia - ..
= Ministry of Environment and Physical Planning, Skopje, Republic of * Secretanat- JRC'I ES
Macedonia
* Ministry of Environment and Forestry, Ankara, Turkey

Vice-chair Senior Advicer

—— e N Chair
—— Tt v Jari Waldén
- e FMI, FI

Peter Woods,
NPL, UK

Brian Stacey
Ricardo-AEA, UK

e ——  Co-chair | Co-Chair
. ———  Marta Munoz | Annette Borowiak —

DG ENV JRC IES ———
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Objectives and Main Aims of AQUILA

Established with support of EC Directorate General Environment and the Joint Research Centre, Ispra.

Provide a forum for the regular exchange of scientific and technical information between NRL's to improve
knowledge, accuracy of results, enhance monitoring methods and harmonise QA.QC practises across
Europe

Provide coherent, expert, internationally agreed judgements and advice, on issues related to
measurements and their strategy at EU level

To provide scientific and technical advice,
» To other NRL and to other organizations (EEA, WHO,)
« To EC to support current EU legislation and development of future policy
+ To Competent Authorities in the MS: assist with dissemination of EU policies, monitoring
requirements, ensure their up-to-date implementation and interpretation

To raise the profile of the roles, responsibilities and activities of AQUILA and NRLs

Coordinate international and national interlaboratory comparison exercises carried out for the
purposes of demonstrating the harmonisation of ambient air quality measurements across Europe

Participate in European standardization activities in the field of relevant ambient air measurements

Act as a forum for the collation of practical experiences on published standards



1480/2015/EU: Annex II: Quality assurance for
ambient air qualty assessment

To ensure accuracy of measurements and compliance with the DQO, MS shall
ensure:

« All measurements are traceable in accordance with the requirements by harmonized standards for
testing and calibration laboratories

+ Established QA &QC system to assure continuous accuracy of measuring devices. Reviewed by NRL
at least every 5 years

+  QA/QC process is established for process of data collection and reporting. Participation in the related
Union-wide quality assurance programmes

* National Reference Laboratories

« Are appointed by appropriate competent authority or body at MS

* Are accredited for the reference methods defined by the 1480/2015/EU

« Coordination in MS the Union-wide QA programmes

« Coordinating in the MS the use of reference methods and the demonstration of equivalence of
non-reference methods

« Organizing intercomparison at MS where applicable. Accreditation should cover the activity

« NRL takes part at least every 3 years in the Union-wide QA programmes-(Interlaboratory
comparison, |E) organized by JRC. If NRL fails: Report of the cause and demonstration of
remediation in the next |IE

«  NRL support the work done by the European network od National Reference Laboratories set up
by the Commission (=AQUILA)
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TA reports ENXXXx:2012

NOx: EN14211:2012

Manufacturer Product Components
Ecotech Pty Ltd Serinus 40 NOX,
Environnement S. A AC32M NO, NO2z, NOx,
HORIBA Europe GmbH APNA 370 NO, NOz, NOx,
Teledyne Advanced Pollution Instrumentation M200E T200 NOX,
Thermo Fisher Scientific Model 42i NO, NOz, NOx,
S02:EN14212:2012
Manufacturer Product Components
Ecotech Pty Ltd Serinus 50 SO,
Environnement S. A AF22M SOz,
HORIBA Europe GmbH APSA 370 SO,
- - NOz, SOz,
Opsis AB AR 500 mit ER 120 Ozon (03),
Teledyne Advanced Pollution Instrumentation M100E T100 SOz,
Thermo Fisher Scientific Model 43i SOz,
03: EN14625:2012

Manufacturer Product Components
Ecotech Pty Ltd Serinus 10 Ozon (O3),
Environnement S. A 0342M Ozon (03),
Environnement S. A 0342¢ Ozon (O3),
HORIBA Europe GmbH APOA 370 Ozon (O3),

: : NO2, SOz,
Opsis AB AR 500 mit ER 120 Ozon (03),
Teledyne Advanced Pollution Instrumentation M400E T400 Ozon (Oa),
Thermo Fisher Scientific Model 49i Ozon (03),

Finnish Meteorological Institute

CO: EN14626:2012

Manufacturer Product Components
Ecotech Pty Ltd Serinus 30 Co,
Environnement S. A coizMm CoO,
HORIBA Europe GmbH APMA 370 Co,
Teledyne Advanced Pollution Instrumentation M300E T300 Co,
Thermo Fisher Scientific Model 48i CO,
Benzene: DIN EN 14662-3:Version 2015?
Manufacturer Product Components
GC 5000 BTX
AMA Instruments GmbH Ausfiihrung FID benzene,
GC 5000 BTX
AMA Instruments GmbH Ausfihrund PID benzene,
Environnement S. A VOC 72M benzene,
Synspec B. v. GC 955 Modell 601 PID benzene,
12/05/2016 19
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FAI Instruments s.r.l.

HORIBA Europe GmbH

HORIBA Europe GmbH

HORIBA Europe GmbH

Met One Instruments
Inc.

Met One Instruments
Inc.

Finnish Meteorological Institute

(O] e CEBLETCs ENETlolal Air Pollution Monitor 2 (APM-2)

Spiran BAM 1000 P10
Spirant BAM 1100 PM25

SWAM 5a Dual Channel Monitor
fur PM10 und PM2,5

APDA-371 mit
PM2,5-Vorabscheider

APDA-371 mit
PM10-Vorabscheider

APDA-372
PM 2.5/ PM10

BAM 1020 mit
PM2,5-Vorabscheider

BAM 1020 mit
PM10-Vorabscheider

TE
quivale

Test Standard DoE checked Notes
Manufacturer Product Components laboratory/MS
TYV

nce reports

PM 10,
PM 2.5,
PM 2.5, TYV
PM10 TYV
PM 10, TYV
PM 2.5, TYV
TYV
PM 10, PM 2.5,
TYV
PM 2.5,
TYV
PM 10,
TYV
PM 10, .
Austria
TYV
PM 2.5, Finland
France
TYV
PM 10, Finland
France

EN12341:1998

EN14907:2005

EN14907:2005
EN12341:1998
EN12341:1998
EN14907:2005
EN12341:1998

EN14907:2005

EN14907:2005

EN12341:1998

EN12341:1998

EN14907:2005

EN14907:2005

EN12341:2014

EN12341:2014

No check

No check

No check
No check
No check
No check
Yes/MCERT

Daily & hourly
mode

No check

No check

No check

Yes/MCERT

Smart heater EPA
inlet

Yes/MCERT

With and without
smart heater, EPA
inlet

not in line with
EN12341

Pass
Pass
Pass
Pass

Approved

Pass

Pass

Pass

Approved

Approved

12/05/2016

20


http://www.qal1.de/en/hersteller/comde_derenda.htm#APM2
http://www.qal1.de/en/hersteller/durag.htm#F701_20
http://www.qal1.de/en/hersteller/durag.htm#F701_20
http://www.qal1.de/en/hersteller/ecotech.htm#Spirant10
http://www.qal1.de/en/hersteller/ecotech.htm#Spirant25
http://www.qal1.de/en/hersteller/fai.htm#SWAM5a_PM10_PM25
http://www.qal1.de/en/hersteller/horiba.htm#APDA371_25
http://www.qal1.de/en/hersteller/horiba.htm#APDA371_10
http://www.qal1.de/en/hersteller/horiba.htm#APDA372
http://www.qal1.de/en/hersteller/metone.htm#BAM1020_25
http://www.qal1.de/en/hersteller/metone.htm#BAM1020_10

Equi
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Test Standard DoE checked Notes
Manufacturer Product Compo laboratory/MS
UK

Opsis AB SM 200 PM2,5 PM 2.5, EN14907:2005
TYV EN12341:1998 Ongoing evaluation  Pass
according MCERT
France EN12341:2014
Fidas 200 S PM 10, PM 2.5,
Belgiun EN14907:2005 Pass
TYV EN14907:2005 No check Pass
LG R EI@STI il Model 5014i PM 2.5 PM 2.5,
EN12341:2014
TYV EN12341:1998 No check Pass
AL E NS EIESTE i Model 5014i PM 10 PM 10,
EN12341:2014
TYV EN14907:2005 AQUILA check list Approved
ML GRS EIESTE RN Model 5030i PM 2.5 PM 2.5,
EN12341:2014
TYV EN12341:1998 AQUILA check list Approved
AL CT RIS Ehlililel Model 5030i PM 10 PM 10, EN12341:2014
TYV EN12341:1998 MCERT Approved
TEOM 1405-F
ALEN NS CI@STEEhIhi® Ambient Particulate Monitor PM 10, Eranee
mit PM10- Vorabscheider
TYV EN14907:2005 MCERT Approved
TEOM 1405-F
VLG NS EIESTEERN Ambient Particulate Monitor PM 2.5, Erance
mit PM2.5- Vorabscheider
TYV EN12341:1998 MCERT Approved
TEOM 1405-DF EN14907:2005
: S| Ambient Particulate Monitor
Thermo Fisher Scientific mit PM10 und PM2.5- PM 10, PM 2.5, France

Vorabscheider

2/05/2016 21


http://www.qal1.de/en/hersteller/opsis.htm#SM200_PM25
http://www.qal1.de/en/hersteller/palas.htm#Fidas200S
http://www.qal1.de/en/hersteller/thermo.htm#Model5014i_pm25
http://www.qal1.de/en/hersteller/thermo.htm#Model5014i_pm10
http://www.qal1.de/en/hersteller/thermo.htm#Model5030i_pm25
http://www.qal1.de/en/hersteller/thermo.htm#Model5030i_pm10
http://www.qal1.de/en/hersteller/thermo.htm#Teom1405f_pm10
http://www.qal1.de/en/hersteller/thermo.htm#Teom1405f_pm25
http://www.qal1.de/en/hersteller/thermo.htm#Teom1405df_pm10_25

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Equivalence reports

Manufacturer Product Components o R RRE a—
laboratory/MS

Austrian EN12341:2014
Grimm 180 PM2.5/PM10
Finland EN12341:2014
Finland EN12341:2014
ST EIN RIS MP101 PM2.5/PM10
France EN12341:2014

Finnish Meteorological Institute 12/05/2016 22
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SUMMARY
TA reports checked by Theo Hafkencheid does not give evidence
on improved consistency with the relevant EN-standards
* Findings are similar discovered by Spanish NRL years ago
* Final acceptance of TA by MS competent authority

DoE check list by AQUILA ready to distribute to MS
MCERT check list in line with the AQUILA check list
« Summary reports by MCERT procedure complete and informative

Most of the DoE reports available at have been
conducted according to standards EN12341:1998 and
EN14907:2005:

Analysis of the test report according to AQUILA and / or MCERT
check list follows the EN 12341:2014, GDE: 2010 and TS 16450

Finnish Meteorological Institute 12/05/2016
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http://www.qal1.de/
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Measurement methods in
AirBase
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Frank de Leeuw
AQUILA meeting, Boveno 15-16 February

More insight in data quality:
AQ Directive requires “demonstration of equivalence”
Coordinating role NRL

e-reporting (2011/850/EC): (8) Measurement type

(9) Measurement/sampling/analytical method
(10) Measurement/sampling equipment (where available)
(11) Detection limit (where available)
(12) Demonstration of equivalence

(13) Demonstration of equivalence: Documentation (web link)
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Air Quality measurement sites/compound

5000 5000
4000 4000
3000 3000 4
m 03
2000 4 2000 HNO2
1000 - 1000 -
0 - 0 - . .
total in 2014 with statistics total in2014 with statistics
5000 5000
| 4000 - 4000
— | 3000 - 3000
HPM10 H PM2.5
2000 - 2000
——{ 1000 - 1000
0 - 0 T
- total in 2014 with statistics total in 2014 with statistics
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®=#<PM10 mittausmenetelmit

automatic

Beta ray attenuation
TEOM-FDMS

TEOM
Nephelometry + BETA
Other, please specify
Light scattering
Nephelometry

<not reported>
Chemiluminescence
UV fluorescence
Grand Total

non-automatic
Gravimetric analysis
Atomic absorption spectrometry (AAS)

High performance Ilquid chromatography - fluorescence detection (HPLC-

FLD)
Graphite furnace atomic absorption spectrometry (GF-AAS)
Grand Total e —

Counts

1326
3498
333
205
170
155

21
6
1
1
2567

Counts
820
3

2
1
826

Beta ray attenuation

Unknown

Other

Thermo Andersen ESM FH 62 I-R

not reported

Environnement S5.A. Model MP101M PM10 Monitor
SWAM 5a Dual channel monitor

too generic

MetOne BAM-1020

Thermo model 5030 SHARP Particular Monitor with PM10 &

PM2.5 heads

Andersen/GMW Model FH621-N Beta Monitor
Teledyne API 200A chemiluminescent NOx analyser

Horiba model APNA 360 NOx analyser

GRIMM model EDM 365 for PM10, PM2.5, PM1 and TC
ONLY USED IN ONE STATION IN RS

SYNTECH SPECTRAS GC 955 series undetermlned

TEGMMth FDMS module {35110}(/
Thermo model 42 ﬂﬁfﬁnx EnEI?SEf :

k 'Thermn model 42¢ NO/Nox analyser

Thermo model 43i SO2 analyser

1326
214
151
150
146
117
110
99
97

51
31

I A SRS A T %)
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Towards the adoption of a new O, cross-section value
in Ozone Photometers

"\ GAW Scientific Advisory Group on I _ - k-
P\ _ el = . +
“’Rucg_lyeGms f__e > ¢ o ‘Fﬂ(‘r“’a!ﬂ)
GAW meeting KRISS Oct. 2014 0
| I N L T | | - | | I T N N -
300 . -
(a) o0 o & -
250 - . e H & (R % Absorption Cross Section of Ozone 2018 lmplementation
] 3 f 3 committee — recommend new 3R
500 ] S T 12 I ______________ il > § values for sttatospheric ozone? plan for new
e Ty ) , recommended
{501 ‘ 3 Stakeholder value and
: consultation uncertainty
s00-] 2 Published OXS-TG 2017 Value of the absorption cross-section at
T T T T T T T T T T T T T velue and 253.7nm
2 3 4 5 6 7 8 9 10 11 12 13 14 15 A tmargaicn Levme-setiie sxavarn iy dfsrers groups usy 1953
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Sensors for Air Quality
Measurements

-~ With contribution by
-~ - Michele Gerboles/EC/JRC
- - Brian Stacey, Ricardo, UK
~ - Sergey Novikov/Aalto University, Espoo
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L

U S e Of S ensors e Comparison of Pods and MRd NO, measurements, Jan 14

e ——t

Unitec =, ETL300C Aerogual, AQM 60
multi sensor station Air Quality station

Sensors on bike for road profiles

W), hitp:/ /www. opensen

Data Quallty Ob]ectlve (2008/50/EC)

SO,, NO,/NOx, CO 15 % 25 % 50 % (30 % vyearly) 75 %
Benzene 25 % 30 % 50 % 100 %
PM,,/PM, ¢ 25 % 50 % 50 % 100 %
03 15 % 30 % 50 % 100 %
CO2, N20, =1

CH4(not in
Directive GAW)

> UAT UAT<[]<LAT <LAT <LAT
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MACPOII: evalaution of single sensors, rural site

Ozone:

» Amperometric: Good: precise, linear, long term stability, little matrix
effect, hysteresis and temperature effect

Less good: interference NO,, humidity effect

» MOX: Good: low gaseous interference, precise, sensitive, humidity and
temperature effect can be corrected

Less good: calibration, lack of linearity, long term stability,
matrix effect, response time

» DQQO: Found Ok for one chemical sensor (NO2 interference and humidity
effect solved)

» Calibration: field calibration better as lab calibration is not reproducible

Nitrogen dioxide: O; interference for amperometric sensors, matrix effect
and humidity, gaseous interference on res. sensors — no good field results
with chemical sensors (sensitive te
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Independent evaluation of Sensors,

Manufacturer = Time Sensor vs FRVI/FEM
(W 1) Sz ot o e e
’ (DCI. 100} Opticatl PMo=zs ~S300 1min RE~06510085
-“ o Evs;':':};‘m e Opticat PM. . ~51,000 1 min RZ~0820t0000
a (Mi&M! Optical PML ~5$2.000 10 sec R:~065t0080
' '::"i r'B"“"'a)” Opticat PM, ~$200 1min R2~0D.65100.70
ﬂ (Nei ehbor'“el' °"|‘M° ftor) Optical PM, ~$1,000 15 min R2~0.53t0067
E Speck Optical PM: ~5$200 1min RZ~0
PM (LDSA: -
Naneos = = PM.5 R*~0.1
Electrical Lung-Deposted ~57,000 1 min A
. (Partector) St Ari) % PM_.: RZ~0.2
- S BC . -
i Griiromaity Optical ik i ~56,500 1-300 sec R?~0.79t00.94
PM-R°—0
= % < F PM,
Air Quality Egg Optical, ; = CO: RZ~0
E ‘—! (versionl) Metaioxide (;?;d' '030'3 I Sain NO;:R=~ 0.80
0:-R*-085
oha PM:R*~0
Perkin Elmer Optical, x = NO:n/a
a (ELM) Metaloxide h;?faNg z 755200 AL NO.-R2~0
= O:: R*~0.89 100.96
= 2B Technologies UV absorption Z ~
(PO=M) (FEM Method) X2 53500 A =ee SR
|- g :"S_"““am)' Metal oxide (o ~8500 1 min RZ~D 85
2~
- Smart Citizen Kit Metatoudte o, NO. ~$200 % man °°No' Fnz _0650 toOHS
CO: RZ~ 0.75t0 0.30
NO:RZ~0.75 to 0.80
‘ 2.0} Elecrrochem OO~ N:J’.‘:g,. SO:. ~$10,000 1-15min NO;- R~ 0
8 2 SO;:RZ~0
0.-R*~0.25t0 055
©0: R?~0.42tc 0.80
€O. NO. NO- and = NO:R*~00t004&4
‘ 4.0) Electirochem o ~$10,000 1-15min NOL.R*— 0.0 to 0.46
O.: R*~0.46 10 0.83
—— CO: R~ 0.33100.43
- (SEN;-EI':’:) Metaloxide €O, NO; and O ~$2,200 1 min NO;:RZ~ 0.60 t0 0.65
Oz R*~0.72100.83

http://www.agmd.gov/ag-

spec/evaluations#&MainConte

nt_C001_Col00=2

Relative expanded uncertainty (Ur), in %)

Relative expanded uncertainty (Ur), In %)
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Sensors for Air Quality Measurements

Optical sensors for PM monitoring

AirBase Optical ~25 AC/DC Proprietary Web
CanarT Undefined | ug/m® 20 sec Adapter B
CarClippm | Optical P ug/m® 02 1 min Botiery ';'W'"’"' =y
Camegie Optical Particle ~0.25 USB Proprietary
Mellon Speck Undefined counts 1eec Software
Optical Particle 2 AC/DC Proprietary
Dylos DC1100 Undefined s 1 min Adaptor Software
Met One 831 | OPtical <10pm | ug/m® "2 1 min Battery 's M"""‘"‘:”'
3 ~0.5 Battery Proprietary
RTI MicroPEM | Optical PM; s ug/m 10 sec Boltisirs
E ~ use Proprietary Web
g;nads co | Oplical PM:zs ug/m® 0.25 <1 min Sm "y
Shinyei PMS- | Optical ~0.25 Power Circult | Proprietary
SYS-1 PMzs ug/m?’ 1960 Board Software
Williams, R., Kaufman, A, Hanley, T,, Rice, 1, Garvey, 5., 2014, Evaluation of Field-deployed Low Cost PM S s, Office of R ch and Develop

Exposurae Research Laboratory.

Expanded uncertainty in pg/m*

E 8 8§ &8 &8 B & & B

S

Fope *0Q0ICW | - ;

0QO for PM10

— e
R T
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What is graphene?

* Graphene is pure carbon in the form of a very thin, nearly
transparent sheet, basically one atom thick and can be described as
a one-atom thick layer of graphite.

« Technically, graphene is a crystalline allotrope of carbon with two-
dimensional properties.

« Carbon atoms are densely packed in a regular sp?-bonded atomic
scale hexagonal pattern.

« Graphene can also be considered as an
indefinitely large aromatic molecule (the limiting
case of the family of PAHSs).

« |t is remarkably strong for its very low weight,
and it conducts heat and electricity with great
efficiency.

00tpoben O 1pobon

i)

a) graphite

b) diamond

c) fullerene

d) carbon nanotubes
e) graphene

u . Al gally o 4
7 Increasing of resistivity indicates

n-type of conductivity.
The response of sensor is 5% at

NO, concentration as low as
0.01 ppb.

Graphene-based sensor in its final The sensor is the central part. It is N

form with the indication of the equipped with two protection

various contacts. parts (on the top and on the
bottom) during its handling and
storage.

Time. s

0 10000 20000 30000 40000 50000 60000
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Air quality — Performance evaluation of sensors for the determination of
concentrations of gaseous pollutants and particulate matter in ambient air

Commission
Parameters to be evaluated (E), corrected (C)

Parameters to be tested Indicative Objective Informative
(significant ones: in bold) method estimation method
Response time (at controlled conditions) E (in lab.) E (lab.) E (in lab.)
Calibration at constant Temp. and RH E/C (in lab.) E/C (lab.) E/C (in lab.)
Repeatability for 0 and span at constant Temp. E (in lab.) E (lab.) E (in lab.)
and RH
Short and long term drifts E/C (in lab. or E (lab or field) E (only long term

field) drift) (in field)
Cross sensitivities E/C (in lab.) E (in lab.) E (in field)
Temperature (Temp.) and humidity (RH) E/C (in lab.) E (in lab.) E (in field)
Hysteresis (concentration levels, Temp., E/C (in lab.) E (in lab) (temp., E (in field)
RH), transient effects of humidity RH), not transient
Wind velocity E/C (in lab.) E (in lab.) E (in field)
Power supply E/C (in lab.) E (in lab.)
Active sampling, loses ... only for some sensors E/C (in lab.) E (in lab.)
Electromagnetic fields ... E/C (in lab.) E (in lab.)
Pressure effect E/C (in lab.) E (in lab.) E (in field)
Solar heating E (in field) E (in field)

T P
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Demonstration of equivalency
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Demonstration of the equivalence of PM, s and
PM,, measurement methods in Kuopio 2014
2015

Jari Waldén
Tuomas Waldén

Sisko Laurila
Hannele Hakola

Ilmatieteen laitos
Meteorologiska Institutet
Finnish Meteorological Institute

Helsinki 2016
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REPRESENTATIVE / Field
INSTRUMENTS MANUFACTURER Method PM10/PM2.5 inlet [Sample tube campaign
REFERENCE SAMPLER Leckel SEQ 47/50 Sequential sampler Leckel Ambient T/S
ENVIRONNEMENT SA Shield tube,
Environnement MP-101+CPM (France) B-attenuation + optical Environment EN | ambient temp T/S
FMI, Estonian Environmental
GRIMM-180 Research Centre (Estonia) Optical (light scattering) Grimm Shield tube, TIS
FMI/THERMO Electron Co, Light scattering +8-
SHARP 5030 (USA) attenuation Digitel /JEN Heated 35 °C T/S
FMI/THERMO Electron Co,
FH-62-IR (USA) B-attenuation Digitel /JEN Heated 35 °C TIS
Estonian Environmental
BAM 1020 Research Centre (Estonia) B-attenuation US-EPA Heated 40 °C T/S
Tapered Element Oscillating
TEOM-1405 JPP-kalibrointi ky, FMI Microbalance US-EPA Heated 50 °C TIS
Hnu-Nordion (Finland) /
OSIRIS Turnkey Instruments Optical (nephelometer) Osiris Heated 35 °C T/S
DUST TRAK DRX 8533 TSl Inc (USA) Optical (light scattering) TSI Ambient S

Huom:

- Dust Trak liittyi vertailuun Savilahdentiella PM10 & PM2.5
- TEOM 1405 D:n osallistuminen peruttiin
- Dekati:n osallistuminen peruttiin

39
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Referenssimenetelma: Leckel
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Mittausjaksot Kuopiossa (17.3.2014 - 7.7.2015)
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o Tasavallankatu Tasavallankatu Savilahdentie Savilahdentié
-:‘-: spring-summer autumn-winter winter-spring summer
3 PMyq PMags PM;o/PM, 5 PP Moo
©
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PM10 Referenssimenetelma

METEOROLOGISKA INSTITUTET
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@ PM10 Calibration slopes by CM

mBAM mFH mMP 101 ESHARP-C sTECM ®mGrimm ®Osiris
20

1,8
1,6
1.4

1,2

0,8

— ﬁ 0,6
—— 04 =
- 0,2
00 — ;

AII data Tasa 1 Tasa 2 Savi 1 Savi 2 Savi 3 Savi 4 = 30 pg/m3

Slope
o
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@ w0 dB 10 Calibration intercepts by CM

mBAM mFH-62 mMP 101 mSHARPC wTEOM wGrimm ®Osirs
12,0

10,0

80

60
: ‘
20
I il II I
| [

I I .1 11 I
—_— 0, N Il - I |I 'Ill I|||I I
—

Intercept (ug/m?)

=

o

— -4,0

— -6,0
Alldata Tasa1 Tasa 2 Savi 1 Savi 2 Savi 3 Savi4 =30 pg/m3
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PM2.5
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Orthogonal regression
Candidate (calibrated) vs. Reference Method

* [0530y+ 0109 ]

5 10 15 20
Reference method 1 PM2.5 (pg/m?)
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mmeeec-PNI2.5 Calibration slopes by CM
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All data

mBANM EFH EMP101 ®SHARPC ®TEOM o Grimm B Dusttrak @ Osiris

Tasa 1

Tasa 2

Savi 1

Savi 2 Savi 3 Savi 4
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@ e dP M12.9 Calibration intercepts by CM

mEAM ®EFH EMP101 ®S5HARPC ®TEOM ®Grimm B 0Osiris @ Dusttrak

.
\
) 3,0 ‘ | |

All data Tasa 1 Tasa 2 Savi1 Savi 2 Savi 3 Savi 4
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2,0

1.8

- N -
N = =]

Ratio of PM2.5/PM10
& o

= PM2.5/PM10-2014-15 PM2.5/PM10 2007-08

BAM FH62I-R MP101 SHARP-CSHARP-g TEOM  Grimm

Osiris DustTrak




Yhteenveto

Loppuraportti valmistuu tdméan kevaan kuluessa
Yhtenainen kaytanto kalibrointikertoimien suhteen

DoE:n mukainen raportti
* AQUILA:n sub group for TA & DoE tarkastus?

Jatkuva vertailu referenssimenetelméan kanssa
jarjestettava hiukkasmittauksille: EN 16450



Kiitokset

« Rahoitus: Ymparistoministerio, Liikenne- ja
viestintaministerio, limatieteen laitos

« Erkki Parjala & Mikko Sokura, Kuopion kaupunki
 Laitetoimittajat ja edustajat: EERC Estonia, Ekonia,

HNU-Nordion, limatieteen laitos, JPP kalibrointi,
Kontram Oy, Sintrol Oy, Teknocalor Oy.
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