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Aim / Consortium

The overall aim of Net4Cities is
to facilitate the realization of
the EU Green Deal’s Zero
Pollution Action Plan by
advancing air and noise
pollution monitoring
infrastructure and providing
evidence-based support for
implementing effective
transport policies via the
Net4Cities Studio products and
thereby improving air quality
and mitigating noise pollution.
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Project Context - UFP :I°‘;'$§|ETT|E’S

EUROPEAN STANDARD EN 16976
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2024/2881 0112024 NORME EUROPEENNE
DIRECTIVE EL) 20242881 OF THE EUROFEAN PARLIAMENT AND OF THE COUNCIL EUROPAISCHE NORM June 2024
of 17 Dcober 2004
1€S 13.040.20 Supersedes CEN/TS 16976:2016

o= ambient xir quality and deaner air for Eusope

. English Version

Ambient air - Determination of the particle number
concentration of atmospheric aerosol

TME EURDFEAX FARLIAMENT AND THE COUNCIL OF THE EUROFEAN L3I0,

Eaving ragand to the Treaty o the Functinning of the Eurapean Usios, and in particalar Article 192(1) theracd,

Air ambiant - Détermination de la concentration en AuRenluft - Restimmung der
nombre de particules de I'aérosol atmosphérique Part; des
Aerosols

Eavicg ragand to the proposal fram fe European Commision,
After cransmission of the draft Jagislative act oo e natocal pactiaments, ‘This European Standard was approved by CEN on 19 May 2024.

Having ragand to the opinion of the Erropean Ezonomic and Social Committes (7, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this

European Standard the status of a national standard without any Up-to-date lists and
. . L. _ . concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or (o any CEN
Haring rgard to the opinion of the Commietes of the Regioes 3, member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

Acting = ocordance with the ordinary [agilaties proceders ),
Whems:

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
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Project Context

e Revised EU AAQD

* pollutants of emerging
concern should be
monitored (e.g.,
Ultrafine particles (<
0.1 um), Ammonia,
Black carbon)

e EU Action Plan:
Towards a Zero
Pollution for Air, Water
and Soil (adopted May
2021)
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The Net4Cities UFP (CPC) network* o *CITIES

* 25 counters, first installations in January 2025 — end of 2027
e 21x A30 (propylene glycol), 4x A20 (butanol)

 1Hz data, 24/7 total
PNC ~10 nm - 2.5um
particles/cm3

AIRPORT

OoPC

critical
Pressure

nozzle
pressure _@

0.2 Im X

Condenser

4 Condensate
removal

Saturator A3

1.5 Ipm ..‘
|
Slide: A. Pujunoja

Project: 101138405 — Net4Cities — HORIZON-CL5-2023-D5-01 5



CPC measurement system

* Full-flow CPCto EN 16976 - smallest
reliable footprint

e EN 16976 full-flow CPC - D50 =10 nm
- RH < 40%

* Mini cyclone - removes coarse
particles, protects the CPC for
contamination

e 12" Nafion dryer + RH/T/p monitor
(drg/ing has been reliable network-
wide)

* Small dedicated pumps, no large
bypass pump -> lower cost & power

* Logger, cloud connection, automatic
data pipeline to NILU data hub.

Cyclone

1,3lpm Sheath Air
Nafion
Dryer

RH,T.p [}

dp/flow [}

Slide: A. Pujunoja




Lung Deposited Surface Area (LDSA) o CITIES

eDefinition: Measures lung-deposited particle surface

area concentration in um?/cm?3

eHealth Impact: Recognized as a highly effective [ A, 4 N\
metric for nanoparticle toxicology'-?! o / N2 S E PM,g: Particles smaller
PM,,: Deposition in the J.‘“ 1 ' than 10 pm
upper respiratory tract ’J_// C :;/-<\4
. ~ o PM, .: Particl Il
eData Gap: Scarcity of long-term, large-scale / /“/\;\ o
environmental measurements globally. PM, ¢: Deposition in the — T oM, or UFPs: Partcis
ungs Il" | ’[J \=.I P smaller than 100 nm
[ ,n| [
*EU Levels: Averages of 15-85um?/cm3 . |

. J

episodic peaks can exceed 200pum?2/cm3 34

PM, ,: Deposition in the
alveoli

eVariability: Significant spatiotemporal fluctuations
with distinct winter-time peaks.

eDrivers: Concentrations are highly influenced by

proximity to local sources.
Slide: S. Drossaart van Dusseldorp

1Schmid and Stoeger 2016 3Edebeli et al. 2003
2Kwon et al. 2020 “Liu et al. 2023



NetdCities Network

* 33 European measurement sites
* naneos LDSA devices

* Continuous 24/7 operation with
2-second recording intervals

* Indirect surface area
measurement utilizing the
principle of diffusion charging

lon trap
voltage Faraday cage
Electrometer

High Voltage é

Charging current measurement

Picture courtesy: Martin Fierz
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http://www.naneos.ch/

Propylene glycol — equivalence & approval °,

Building the long-term evidence base

e Butanol vs. PG equivalence & composition-
insensitivity already demonstrated (Wlasits
et al., 2024

* PG ACTRIS apProvaI - pending; this network
is part of the tfield evidence and important
user experience project.

In Net4Cities project:

* Calibration before / during / after ->
qguantify long-term drift

* Helsinki ACTRIS station: parallel butanol vs
PG, >6 months, with SMPS to test the size-
distribution effect on Ntot

 All cut-off and linearity calibrations during
the project compared and analyzed (>50
calibrations done already)
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1 (b) Propylene Glycol

_______

Mobility diameter [nm]
A CisH240x O (NH4)2S04 [1 Ag  V NaCl
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Mobility diameter [nm]

Wiasits et al.; Aerosol Res., 2, 199-206, 2024

Slide: A. Pujunoja




PG vs Butanol o M CITIES

PROPYLENE GLYCOL BUTANOL

No butanol-removal system needed Butanol-removal system required

Refill every 4-6 months Refill / site visit ~every 23 days

Odorous; harder for host sites

+
+
+ Odorless, user-friendly fluid
+

Very low consumption - liquid level a Frequent visits - tough for remote
non-issue stations

- Some gas monitors (and users ;))
sensitive to butanol vapor

Save EUR 5,000-10,000 / system upfront + up to EUR 1,200/ year / system

Slide: A. Pujunoja




Data coverage :-" CITIES

° N4C network -> Daily data availability across the Berlin monitoring sites

learning opportunity

A CPC - preliminary logbook-screened availability Overall
B I | B |

TR1 (traffic) 51.5%
N B B B |

-100
56.0%

o Trar)sport e ]
environments -> ] _I

h igh e r UB1 (urban background) _ -
concentrations

B LDSA - preliminary recorded availability Overall

- 80

35.0%

Daily availability (%)

o uar ~ 40
TR1 (traffic) 98.4%
-20
TR2 (traffic) 98.0%
-0
AP1 (airport)

[ [ 1] .

Apr Jul Oct Jan Apr Jul
2025 2025 2025 2026 2026 2026
Date (UTC)

CPC: complete minutes retained after preliminary logbook screening; suspect periods included. LDSA: positive numeric measurements; device-status codes not yet interpreted.

Project: 101138405 — Net4Cities — HORIZON-CL5-2023-D5-01 11



Lessons from the field

Urban peaks far exceed the calibration range L) 2025-01-28 06:00:00 10 2025-01-28 16:00:00

e Peaks of 300,000-500,000 #/cc near traffic &
local sources h
100000 / ci i

* ACTRIS calibration only to 50,000 #/cc -> these u' “’ M |'l| " | ‘ﬂ .A i L|'l| ‘
sites would need a dilutor F'W l\l” ﬂw ' lml‘ | MM '1'“ii‘l““ " U X

150000 { cm*

200000 / cm?

° Main issues: nozzle Contamination (tiny Optics 0 :00 07:00 08:00 09:00 M‘::.DO 1:00 12:00 13:00 14:00 Ma:SOO 16:00 17:00 18:0
aperture) & critical-orifice contamination - both 47169/cm 208265 /cm?
cleanable

. (*) 2025-02-07 00:00:00 to 2025-02-0
* Cyclone cut-off ran high -> bypass flow added to il
survive extreme loads
1 day examples — HIGH and LOW - o \
(1 minute avg data) e ok ﬂ an L ]] by NV
Note: the min/max values are 1minute min/max, not 1Hz ven i - R

High peaks in CPC data are not outliers or noise, they are real data! 5051 [/ cm?3 140211 / cm?3
Slide: A. Pujunoja




UFP (#/um?)

Initial results CPC — example Berlin

o oCITIES

100000 A

50000 +

25000 -+

|

202%-04 2025-07 2025-10

2026-01

2026-04

100000 ~

75000 A

50000 -+

25000 4

202%-04 202%-07 202%-10
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UFP (#/pm?3)

Initial results CPC — example Berlin
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LDSA — Partector 2 Co-Locations

2025_11_05

£ =]
(=]
[=]
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—— CPCPNC/1000
—— P2 PNC/1000

N

o

o
1

PNC (1000*pt/cm?)

b T T T T
10:20 10:30 10:40 10:50
Local Time

400 4
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LDSA (um?/cm?)
S

-

o

o
1

—— (LDSA/PNC)*15000
—— P2 Diam

Avg. Mob. Diam. (nm)

Local Time

* Regular
performance checks
-> colocation with
Partector?

* Good agreement
with CPC and LDSA

e 4 sec resolution all
instruments

e At Berlin TR2
(MC124)

Project: 101138405 — Net4Cities
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LDSA — Partector 2 Co-Locations

LDSA (um?/cm?) PNC (1000*pt/cm?)

Avg. Mob. Diam. (nm)
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LDSA — Partector 2 Co-Locations o

soss.NET4
TIES

. ®
s
O

2025_11_05 2026_01_07 2026_06_04
o A 504 o
€ co0- E E
£ £ £
o 4004 o 304 o —
8 8 8 CPC PNC/1000
= Soo- = 207 = 1007 — P2 PNC/1000
U Yo U
z = z
D- O- T ﬂ- T D- O- T T T T
10:20 15:40 10:30 10:40 10:50 11:00
Local Time
4004 150
§ 300 5 5
o & 100+ 2 100+
gm_ g g —— OLS LDSA
< 100 < 50 < — P2 LDSA
a o a
-} - -}
04+ '
10:20 15:40
Local Time
IS E 1254 3
< 100 c < 100 4
: 2 100 - :
E - E E .
S ” o s 7
o o 731 &) —— (LDSA/PNC)*15000
. - . SO_
o] o] o] .
[s) O 501 [S] —— P2 Diam
= 25+ = = 25
o S 7 o
< o < T < T T T T
10:20 15:40 10:30 10:40 10:50 11:00
Local Time
Project: 101138405 — Net4Cities 17



LDSA/PNC*15000 (nm)

Initial results PNC vs LDSA ::6':‘%'[:1%8
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Outlook

* Project continues through end of 2027

* Digging into analysis

* Putting together lessons learned -> Net4Cities Studio

Erika von Schneidemesser
evs@rifs-potsdam.de

Research Institute for Sustainability | at GFZ
Berliner Straf3e 130

D — 14467 Potsdam

T: +49 (0) 331-28822-407
www.rifs-potsdam.de

LinkedIn www.net4cities.eu



https://www.rifs-potsdam.de/

sons:NET4

Initial results PNC vs LDSA o CITIES

* Linear regression 00|  R=0.48

* Hourly resolution [oss
e Berlin TR2 (MC124)

* Jan 2025 —Jul 2026

300 -

100 -+

304

LDSA (um?/cm?)

e Airmodus A30 CPC 7
with PG N

* naneos OLS LDSA
* naneos Partector 2 3 & o & & & &

PNC (#/cm?)

Project: 101138405 — Net4Cities 20



Initial results CPC ::.."..:NII_:'ITIES

PNC (#/cm?)
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Initial results LDSA o «CITIES
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