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Experimental Setup




Particle density & morphology measurements

Aerosol Mass Spectrometer (AMS) Aethalometer

Chemical
composition

Car exhaust emissions

SEM/TEM

Small scale wood combustion Residence chamber

Diluting

Sampling ’ _ w w

Oxidation flow reactor (PEAR)

Particle size distribution crC

305

Particle effective density
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Vehicle & driving settings

Y-

Test . € UNl\/ﬁmﬂ(OF
phase min seconds Speed  Gear A\ [ | ST FEEARE
1 5 min 300 Cold idle : >k
2 15 min 900 50 km/h -
3 15 min 900 100 km/h 5
- 15 min 900 80 km/h 5

Warm
5 10 min 600 idle -

* Vehicle: Skoda Scala (2021)
* Fuel: Gasoline (95E10)
* Emission after-treatment: EURO®6, 3-way catalyst & GPF
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Summary of wood combustion emission
measurements

Ignition (warm and Flaming phase Char Burning phase
cold)

Fresh emissions and photochemically aged particles of these four burning phases were investigated
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Photochemical Emission Aging flow tube Reactor (PEAR)

Sample outlet

Y
g

R

Ring flow outlets

————

e UV lamps (4 units) -
.
o N
a 3
=
<
'Y} \
\
|
. =] P
Sample inlet \ iap s g \

Experimental setups at the ILMARI-laboratory:

A SKODA SCALA vehicle on a chassis dynamometer
in connection with the high-volume PEAR oxidation flow reactor
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Oxidation process in PEAR

14 +

12 +

O5 mixing ratio:
B 2370 ppb — fit (0.55 x voltage + 0.39)
@ 1370 ppb — fit (0.40 x voltage + 0.28)
® 705ppb — fit (0.23 x voltage + 0.26)
A 206 ppb —— fit (0.09 x voltage + 0.47)

10

Photochemical age (days)
oo
|

T T T T T
5 10 15 20 25

UV voltage (V)

30

O:+ UV (254nm) — O('D) + O»
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o('D) + H,0 — 2 OH

Photochemical age (days)

| ® O;mixing ratio = 1280 ppb

(1)
(2)

20 40 60 80
RH (%)

100
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Results
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Effects of photochemical aging on particle effective density & morphology

Particle count normalized dN/dlogdp

Particle effective density (g/cc)
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Effects of photochemical aging on particle effective density & morphology
]
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Effects of photochemical aging on particle effective density & morphology
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ICRP Deposition Model

International Commission on Radiological Protection
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[ | Head Airways (HA)
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deposited relative mass fraction
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Thank you!
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Methods
-Operation principle of APM

Classifies particles according to m/q

¢ Inner Electrode

Aerosol === | Particle Charger

Centrifugal Electrostatic
Force Force
5 *Outer Electrode
>
3
Outer | 7 Inner
Electrode Electrode
Y Particles having specific
mass-to-charge ratio
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Respiratory Deposition, % Respiratory Deposition, %

Respiratory Deposition, %

dm/dlogDp, mg/m3

Lung deposition (number): Aged car emission cold idle 104 R Lung deposition (mass, fitted density): Aged car emission cold idle
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15 X 10* Aged car emission cold idle: SMPS
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Aged car emission cold idle: SMPS surface area
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