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Overview of PN-PTI © METAS

> Adapted from Burtscher et al. 2019
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Burtscher, Lutz, Mayer (2019) A new periodic technical inspection for particle emissions of vehicles. Emiss. Control Sci. Technol. 5, 279 — 287, doi: 10.1007/s40825-019-00128-z



http://www.doi.org/10.1007/s40825-019-00128-z
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Role of METAS in PN-PTI

METAS performs type approval of PN-PTI instruments, so far 11
have been approved

Yearly, instruments are sent for service then verified by METAS,
more than 2’200 verifications have been performed since the
end of 2022

Provide support to end users (technicians) through:

Online presentations in German; French; Italian; English

A

Courses in German and French (English also possible)
3. On-site inspection of measurement procedure
4. Laboratory tests

Perform research to improve PN-PTI practices, current research:

1. Effect of test aerosol on counting efficiency of PN-PTI devices
2. Feasibility of using existing PN-PTI devices for gasoline engine exhaust



https://www.metas.ch/metas/de/home/gesmw/messmittel/nanopartikelmessgeraet.html
https://www.metas.ch/metas/fr/home/gesmw/messmittel/nanopartikelmessgeraet.html
https://www.metas.ch/metas/it/home/gesmw/messmittel/nanopartikelmessgeraet.html
https://www.metas.ch/resources_for_pn-pti_in_switzerland

Swiss PN-PTI Traceability O METAS

m, s, A, K, kg
SI-Units

AN Expanded uncertainty
g Aerosol Electrometer (1..3) %
>
/\{g)w Condensation particle counter EXpan?ﬁé-g?;frtainty Expensive measurement set up, not portable, time-intensive

Expanded uncertainty Mid-cost measurement set up, semi-portable, time-efficient

METAS internal reference device <10 %

The measurement uncertainty of the reference
system shall be < 1/3 of the verification error limit.

PN-PTI devices Verificatic:))’ré) %/rror limit Portable, cost-effective measurement device
+ 0



Correction factors for PN-PTI counting efficiency ©METAS

Electron microscopy images of:
a) salt b) combustion particles

« Salt nebulizers are more affordable than combustion generators but salt
particles have different morphology than soot

« METAS is carrying out a laboratory campaign with the EU-JRC. The
results will be published in the next few months.

/METAS calibrates the reference counters used in Europe )
CE fro m Salt Varles with both salt and soot
10 - 40% com P ared We determine correction factors for each type of PN-PT]

to polydisperse soot ~ \nstrument Y




PN-PTI of gasoline vehicles ¥ METAS

Gasoline PN-PTI: EU to introduce gasoline PN-PTI
Research in-progress, preliminary results show:

« Some instruments disturbed by high humidity
* Low counting efficiency (about 20%) at 20 nm

Size-dependent counting efficiency
of a PN-PTI instrument
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* New test protocol must be developed as highlighted
by Melas et al. (2024)

Melas et al. (2024) Evaluation of two particle number (PN) counters with different test protocols for the periodic technicalflgs s ilela R (ZAR) Ko Mo 5ol [ [SRY/=1 a[[ol SIS g S{o] e MU 61510 [ Mo (o] FN KO S 1 1o 0 V5722 A0 [ 1510 )


http://www.doi.org/10.3390/s24206509
https://transport.ec.europa.eu/news-events/news/updated-rules-safer-roads-less-air-pollution-and-digital-vehicle-documents-2025-04-24_en
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Experimental set-up at the JRC U METAS
P P B JRC

APC 10nm

EUROPEAN COMMISSION
Engines tested:
Gasoline — __
- gine Emission
VEhiCle PN-PTI Manufacturer Model Abbreviation Type Standard GPF
Under Test Nissan Qashqgai NN GDI Euro 6b No
Exhaust Opel Astra oL GDI Euro 6b No
PN-PTI Seat Ibiza S S DPFI PFI No
Under Test VW T-Cross VW GPF GDI Euro 6d Yes
Seat Leon S S DGDI GDI Euro 5b No
PN-PTI VW Golf VW GDI GDI Euro 6b No
Under Test
Test Cycles:
Low Ildle (LI) — vehicle idling with no other input
Gasoline
Vehicle High Idle (HI) — idling with 2000 RPM
Exhaust

Loaded High Idle (LHI) — idling with 2000 RPM and AC on max




Particle size distributions
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Particle size distributions @ METAS
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PN concentrations from gasoline engines O METAS
106 B JRC
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Melas, Franzetti, Suarez-Bertoa, Giechaskiel (2024) Sensors. 24(20), 6509, doi: 10.3390/5s24206509



http://www.doi.org/10.3390/s24206509

Counting Efficiency, CE,; (-)

CE,; vs gasoline exhaust concentration B8 JRC o METAS
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Counting Efficiency, CE,; (-)

CE,; vs gasoline exhaust EC/TC

B JRC © MeETAS
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Experimental set-up at METAS © METAS
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Effect of humidity on CE of PN-PTI devices ¥ METAS
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Effect of primary organics on CE U METAS
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Timeline of PN-PTI in Switzerland @ METAS
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Thank you for listening!

una.trivanovic@metas.ch
konstantina.vasilatou@metas.ch

Thank you to the Federal Office for the Environment (FOEN), Section Traffic
(Simone Krahenbuhl and Giovanni Durbano)
for funding this research!
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