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Size range of ambient aerosols
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Size range of ambient aerosols Clean Air

Size of particles depends on the formation (example: traffic)

Small particles Large particles

Particles differ in size of 5 orders
of magnitude:

0.001 um to 100 um.
They should all be of our concern!

Soot particles Abrasion particles
Diameter < 0.1 um Diameter > 1 um
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Particle separation in the lungs depends on aerosol size
Clean Air
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Size range of ambient aerosols Clean Air
Example for PM10, PM2.5, number and mass distributions
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A much more appropriate metric
than PM10 or PM2.5 for small
particles is particle number and
particle size.
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Why to measure Ultrafine Particles (UFP)
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Clean Air

Why to measure ultrafine particles (UFP)

e Traditional air quality monitoring has primarily focused on particulate mass metrics
such as PMo and PM.s

e However, these mass-based metrics only provide limited information on the
harmful effects of aerosols on human health and climate change.

e Revised Ambient Air Quality Directive of the European Commission (AAQD,
Directive 2024/2881) incorporated particle number-based measurements into
monitoring networks
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Clean Air
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How to measure standardized Ultrafine Particles (UFP)

DU RAG G ROU P e Ektimo CASANZ 2026 - Standardized Ultra-Fine Particle Measurements

S

ed by DURAG Holding AG, Hamburg, Germany

© Allrights reserv



Relevant metrics for UFP

particle number concentration particle (number) size distribution

PNC PSD
A

particle number concentration, N (1/cm?3)
particle size distribution, dN/dlog D (1/cm?3)

particle diameter, D (nm)
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Clean Air.

Reference instruments for UFP Corenence 2026 4

number concentration size distribution

neutralizer
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Standarized UFP Monitoring Clean Air
EUROPEAN STANDARD EN 16976 I
NORME EUROPEENNE
EUROPAISCHE NORM TE(IZHNICAL SPECIFICATION CEN/TS 17434
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ACTRIS ECAC

ACTRIS aerosol in-situ instruments compliance
ACTRIS-ERIC version 1.5 December 2024. This list will be frequently updated

Innage d.

Determination of particle size
distribution — Differential electrical
mobility analysis for aerosol particles

Détermination de la distribution granulométrigue — Analyse de
mobilité dlectrigue différentielle pour les particules d'aérosol
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Standardized UFP Monitoring Clean Air .

e Recent standardization efforts have established harmonized methodologies for
measuring particle number concentration (PNC), EN 16976 (CEN, 2024) and particle size
distributions (PSD), CEN/TS 17434 (CEN, 2020)

e These standards provide a comprehensive framework for instrument performance
requirements, calibration procedures, and uncertainty evaluation to ensure
comparability across monitoring networks.

e They explicitly require traceability to reference instruments and clearly define
performance metrics such as counting efficiency (Dso, Doo), linearity, inlet losses, and
measurement uncertainty relative to laboratory reference systems.

e These standards are also fully integrated into the ACTRIS (Aerosols, Clouds, and Trace
Gases Research Infrastructure) framework.
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Calibration of standardized UFP devices

FCE (Reference Grimm)
PTB Calibration vs. SI

View in our GRIMM Aerosol Technik calibration Lab
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Standardized Calibration of CPC

Silver aerosol calibration setup
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Clean Air

Standardized Calibration of 4 CPC against 1 FCE (Reference)
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Standardized Calibration of CPC

Calibration results. compliant to EN 16976; according ISO 27891

DUT CPC number concentration (1/cm?2)
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Standardized Calibration of SMPS+C Clean Air 7
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Relevance for Australia and New Zealand Clean Air
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e The adoption of harmonized UFP monitoring in Australia and New Zealand would
improve the comparability of atmospheric research, support source attribution studies,
and provide a stronger basis for evaluating the health relevance of ultrafine particle
exposure.

e Consistent datasets generated across different locations can further contribute to future
air quality management strategies and emerging regulatory considerations.

e Standardized measurements can also improve the detection of local emission sources,
facilitate comparisons between urban and regional environments, and strengthen
assessments of anthropogenic impacts against relatively clean background conditions.
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Thank you for your attention
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