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Akkreditointi

Laajennus virtausmittauksiin

• Alue 0 – 50 000 ml/min

• Useita eri mittausalueita: 

laimentimet, yksittäiset 

massavirtausmittarit ja 

säätimet eri 

käyttötarkoituksiin (kaasut, 

hiukkasmittausket)

• Kaasut: ilma, typpi



Vertailulaboratorio

Suunnitelmat

• EC/JRC Vertailu SO2, NO, NO2, CO ja O3 13. – 16.6.  2016 

• Vertailu PM-referenssimeentelmä vs jatkuvatoiminen 

menetelmä  vrt. FprEN 16450 Ch 8.6.2 Table 5. 

• Syksyllä 2016: 2 x 40 vrk vertailu

• Keväällä 2017 : 4 x 40 vrk vertailu

• Syksyllä 2017: 2 x 40 vrk vertailu 

• Kaasumaisten yhdisteiden vertailu kunnissa 2017 touko-

syyskuu 

• Mittausohjeen päivitys  

• Mittausjärjestelmien tarkastaminen



Standardit



CEN Standardit

FprEN 16450:2015 

Ambient air — Automated measuring systems for the measurement of the 

concentration of particulate matter PM10; PM2,5 (TS EN 1645 jatkotyö standardiksi). 

Sisältää:

• Demonstration of equivalence osion 

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

• Jatkuvat laadunvalvonnan tehtävät kentällä (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

• Sisältää Type testing osion kuten kaasuanalysaattorit

• Päivitetään tarpeelliset vaatimukset suodatinmateriaalien osalta

• Aloitus lokakuu 2016



CEN Standardit, FprEN 16450



CEN Standardit, FprEN 16450

Esim:

WAMS(%) 10 – 15 %

• Vähintään 2 - 3 mittausasemaa

• Testaus tasaisesti vuoden aikana

• Vähintään 80 onnistunutta vrk-näytettä

• 1 kpl AMS vs 1 kpl REF



Representativeness

FAIRMODE



Spatial Representativeness of Air Quality 

Monitoring Stations: Status of the 

Intercomparison Exercise 

Oliver Kracht and Michel Gerboles, EC/JRC/Ispra

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. 



Spatial Representativeness of Air Quality Monitoring Stations: 

Status of the Intercomparison Exercise 

Oliver Kracht and Michel Gerboles, EC/JRC/Ispra

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. 



Spatial Representativeness

Suomi: Katja Lovén (IL) koordinoi: 

IL, HSY, Kuopio, Turku, …



Spatial Representativeness



AQUILA



AQUILA Structure

• Steering committee: chair, vice chair

and co-chairs

• Election of vice chair (4 years)

• Co-chair: DG-ENV, JRC-IES (4 

years)

• Secretariat: JRC-IES

Co-chair

Marta Munoz

DG ENV

Chair

Jari Waldén

FMI, FI

Vice-chair

Brian Stacey

Ricardo-AEA, UK

Co-Chair

Annette Borowiak

JRC IES

Senior Advicer

Peter Woods,

NPL, UK



AQUILA





TA reports ENXXXx:2012-
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NOx: EN14211:2012 

Manufacturer Product Components 

Ecotech Pty Ltd Serinus 40  NOx,  

Environnement S. A AC32M  NO, NO2, NOx,  

HORIBA Europe GmbH APNA 370 NO, NO2, NOx,  

Teledyne Advanced Pollution Instrumentation M200E T200 NOx,  

Thermo Fisher Scientific Model 42i  NO, NO2, NOx,  

 

SO2:EN14212:2012 

Manufacturer Product Components 

Ecotech Pty Ltd Serinus 50  SO2,  

Environnement S. A AF22M  SO2,  

HORIBA Europe GmbH APSA 370 SO2,  

Opsis AB AR 500 mit ER 120 

NO2, SO2,  

Ozon (O3),  

Teledyne Advanced Pollution Instrumentation M100E T100 SO2,  

Thermo Fisher Scientific Model 43i  SO2,  

 

O3: EN14625:2012 

Manufacturer Product Components 

Ecotech Pty Ltd Serinus 10  Ozon (O3),  

Environnement S. A O342M Ozon (O3),  

Environnement S. A O342e  Ozon (O3),  

HORIBA Europe GmbH APOA 370 Ozon (O3),  

Opsis AB AR 500 mit ER 120 

NO2, SO2,  

Ozon (O3),  

Teledyne Advanced Pollution Instrumentation M400E T400 Ozon (O3),  

Thermo Fisher Scientific Model 49i  Ozon (O3),  

 

CO: EN14626:2012 

Manufacturer Product Components 

Ecotech Pty Ltd Serinus 30 CO,  

Environnement S. A CO12M CO,  

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 

AMA Instruments GmbH 
GC 5000 BTX 

Ausführung FID  

benzene,  

AMA Instruments GmbH 
GC 5000 BTX 

Ausführung PID  

benzene,  

Environnement S. A VOC 72M  benzene,  

Synspec B. v. GC 955 Modell 601 PID  benzene,  

 



Equivalence reports
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Manufacturer Product Components
Test 

laboratory/MS

Standard DoE checked Notes

Comde-Derenda GmbH Air Pollution Monitor 2 (APM-2) PM 10, 

PM 2.5, 

TYV

EN12341:1998

EN14907:2005

No check

No check

not in line with 

EN12341

DURAG GmbH F 701-20 PM 2.5, TYV EN14907:2005 No check Pass

DURAG GmbH F 701-20 PM10 TYV EN12341:1998 No check Pass

Ecotech Pty Ltd Spirant BAM 1000 PM10 PM 10, TYV EN12341:1998 No check Pass

Ecotech Pty Ltd Spirant BAM 1100 PM25 PM 2.5, TYV EN14907:2005 No check Pass

FAI Instruments s.r.l.
SWAM 5a Dual Channel Monitor 

für PM10 und PM2,5
PM 10, PM 2.5, 

TYV EN12341:1998

EN14907:2005

Yes/MCERT

Daily & hourly 

mode 

Approved

HORIBA Europe GmbH
APDA-371 mit

PM2,5-Vorabscheider
PM 2.5, 

TYV

EN14907:2005 No check Pass

HORIBA Europe GmbH
APDA-371 mit

PM10-Vorabscheider
PM 10, 

TYV EN12341:1998 No check Pass

HORIBA Europe GmbH
APDA-372 

PM 2.5 / PM10
PM 10, 

TYV

Austria

EN12341:1998

EN14907:2005

No check Pass

Met One Instruments 

Inc.

BAM 1020 mit

PM2,5-Vorabscheider
PM 2.5, 

TYV

Finland

France

EN14907:2005

EN12341:2014

EN12341:2014

Yes/MCERT

Smart heater EPA 

inlet

Approved

Met One Instruments 

Inc.

BAM 1020 mit

PM10-Vorabscheider
PM 10, 

TYV

Finland

France

Yes/MCERT

With and without 

smart heater, EPA 

inlet

Approved

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


Equivalence reports
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Manufacturer Product Components
Test 

laboratory/MS

Standard DoE checked Notes

Opsis AB SM 200 PM2,5 PM 2.5, UK EN14907:2005

PALAS GmbH Fidas 200 S PM 10, PM 2.5, 

TYV

France 

Belgiun 

EN12341:1998

EN12341:2014

EN14907:2005

Ongoing evaluation 

according MCERT

Pass

Pass

Thermo Fisher Scientific Model 5014i PM 2.5 PM 2.5, 

TYV EN14907:2005

EN12341:2014

No check Pass

Thermo Fisher Scientific Model 5014i PM 10 PM 10, 

TYV EN12341:1998

EN12341:2014

No check Pass

Thermo Fisher Scientific Model 5030i PM 2.5 PM 2.5, 

TYV EN14907:2005

EN12341:2014

AQUILA check list Approved

Thermo Fisher Scientific Model 5030i PM 10 PM 10, 

TYV EN12341:1998

EN12341:2014

AQUILA check list Approved

Thermo Fisher Scientific

TEOM 1405-F

Ambient Particulate Monitor

mit PM10- Vorabscheider

PM 10, 

TYV

France

EN12341:1998 MCERT Approved

Thermo Fisher Scientific

TEOM 1405-F

Ambient Particulate Monitor

mit PM2.5- Vorabscheider

PM 2.5, 

TYV

France

EN14907:2005 MCERT Approved

Thermo Fisher Scientific

TEOM 1405-DF

Ambient Particulate Monitor

mit PM10 und PM2.5-

Vorabscheider

PM 10, PM 2.5, 

TYV

France

EN12341:1998

EN14907:2005

MCERT Approved

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


Equivalence reports
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Manufacturer Product Components
Test 

laboratory/MS

Standard DoE checked Notes

Grimm 180 PM2.5/PM10
Austrian 

Finland

EN12341:2014

EN12341:2014

Environnement S.A MP101 PM2.5/PM10

Finland

France

EN12341:2014

EN12341:2014



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 www.qal1.de 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 

12/05/2016Finnish Meteorological Institute 23

http://www.qal1.de/


Measurement methods in 

AirBase



Meta-data on measurement methods in AirBase

Frank de Leeuw 25th

AQUILA meeting, Boveno 15-16 February 2016

•More insight in data quality:

•AQ Directive requires “demonstration of equivalence”

•Coordinating role NRL 

•e-reporting (2011/850/EC): 



Air Quality measurement sites/compound
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PM10 mittausmenetelmät



Otsoni



Slide by Robert Wielgosz/BIPM



Sensors for Air Quality

Measurements

With contribution by

- Michele Gerboles/EC/JRC

- Brian Stacey, Ricardo, UK

- Sergey Novikov/Aalto University, Espoo



Use of Sensors for Air Quality Measurements



Sensors for Air Quality

Measurements





Sensors for Air Quality Measurements



Sensors for Air Quality Measurements



Sensors for Air Quality Measurements

CEN TC 264/WG42: 



Demonstration of equivalency





Referenssimenetelmä ja 

kandidaattimenetelmät

39

INSTRUMENTS

REPRESENTATIVE /   

MANUFACTURER Method PM10/PM2.5 inlet Sample tube

Field 

campaign

REFERENCE SAMPLER Leckel SEQ 47/50 Sequential sampler Leckel Ambient T/S

Environnement MP-101+CPM

ENVIRONNEMENT SA 

(France) β-attenuation + optical Environment EN

Shield tube, 

ambient temp T/S

GRIMM-180

FMI, Estonian Environmental 

Research Centre (Estonia) Optical (light scattering) Grimm Shield tube, T/S

SHARP 5030

FMI / THERMO Electron Co, 

(USA)

Light scattering +β-

attenuation Digitel /EN Heated 35 ºC T/S

FH-62-IR

FMI / THERMO Electron Co, 

(USA) β-attenuation Digitel /EN Heated 35 ºC T/S

BAM 1020

Estonian Environmental 

Research Centre (Estonia) β-attenuation US-EPA Heated 40 ºC T/S

TEOM-1405 JPP-kalibrointi ky, FMI

Tapered Element Oscillating 

Microbalance US-EPA Heated 50 ºC T/S

OSIRIS

Hnu-Nordion (Finland)  /  

Turnkey Instruments Optical (nephelometer) Osiris Heated 35 ºC T/S

DUST TRAK DRX 8533 TSI 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



Referenssimenetelmä: Leckel 

SEQ47/50 

40



Savilahdentie

Tasavallankatu

Mittausjaksot Kuopiossa  (17.3.2014 – 7.7.2015)

41
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PM10 Referenssimenetelmä

1,011y -0,087

U(%) = 0,003%



PM10 Calibration slopes by CM 



PM10 Calibration intercepts by CM 



PM2.5



 

PM2.5 Referenssimenetelmä

 

0,930y + 0,109

U(%) = 0,1%



PM2.5 Calibration slopes by CM 



PM2.5 Calibration intercepts by CM 





Yhteenveto

• Loppuraportti valmistuu tämän kevään kuluessa

• Yhtenäinen käytäntö kalibrointikertoimien suhteen

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

• Jatkuva vertailu referenssimenetelmän kanssa 
järjestettävä hiukkasmittauksille: EN 16450

•



Kiitokset

• Rahoitus: Ympäristöministeriö, Liikenne- ja 
viestintäministeriö, Ilmatieteen laitos

• Erkki Pärjälä & Mikko Sokura, Kuopion kaupunki 

• Laitetoimittajat ja edustajat: EERC Estonia, Ekonia, 
HNU-Nordion, Ilmatieteen laitos, JPP kalibrointi, 
Kontram Oy, Sintrol Oy, Teknocalor Oy.   



KYSYMYKSIÄ


