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Vehicle PM emissions - exhaust

= Emission databases (HbEfa, COPERT, ..)
rely on laboratory test bench measurements

= focus so far on the exhaust pipe emissions




Vehicle PM emissions - hon-exhaust

= substantial part of the emissions comes from
non-exhaust:

= need for field studies to estimate the emissions
at. road tunnel, street canyon, highway, etc.
using: NOx / C as tracer or ‘inverse’ modelling
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= direct TEOM results - no correction factor
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Measured variation of PM2.5 /NOX ratios

m street contribution only (background subtracted)
= direct TEOM results - no correction factor
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m street contribution only (background subtracted)

Measured variation of PM10 /NOx ratios

m direct TEOM results - no correction factor
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Jagtvej - PM10 all data 2002-2004
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HCAB PM10 all data 04/2002 - 2004
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Road sensor at HCAB

= Does road surface conditions explain the higher
PM10 values?
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d PM /d NOx

0.35
0.3
0.25
0.2
0.15
0.1
0.05

-0.05
-0.1

Rain vs PM/NOXx ratio - daily averages

y =-0.0269x + 0.0846

- - - - —-—-—-—-—-—-—-—-—-—--= > A AAAA

R®=0.0123

d PM /d NOx

0.35
0.3
0.25
0.2
0.15
0.1
0.05

-0.05
-0.1

SurfWater vs PM/NOX ratio - daily averages

y = -3E-05x + 0.0827
R? = 0.0124

DO




d PM /d NOx

Rain vs PM/NOXx ratio - daily averages
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Rain vs PM/NOXx ratio - daily averages
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The Swedish Model: description

Processes Emissionsfactor(mg/vkm)
tot A direct re—suspension Exhaust pipe 20
e £| e f ‘I‘ e £ Tyre and brake wear 10
Road wear 10
Re-suspension (dry conditions) 100-1000
- re—suspension * A % A ref winter
Winter e’ = fq d*el oy (dust)

Summer e:ce—suspension — fq + :cefpil/ljmmer (dUSt)

f, is the source strength for re-suspension which is related to the
moister amount of the dust on the street surface
d is the amount of dust on the street

rfefPM (dust) 1S a reference emission factor



The Swedish Model
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Swedish Model for Jagtvej

Constant emission factor of 129 mg/(veh km) SMHIs PM emission model, adapted for
Danish conditions
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,German‘ method for PM10 non-exhaust
emission factors (Ddring et al., 2004)
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,Danish‘ method for PM10 non-exhaust
emission factors (Berkowicz et al., 2005)
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Comparing the different models

Table 1: Simplified version of the proposed German PM, emission factors for non exhaust emissions (last two
columns) in dependence on the traffic situation. Values for a fleet mix with 4% heavy duty traffic and exhaust
emissions according to (UBA , 2004) are given. For comparison the emission factors are given for specific streets
applying the Danish and Swedish methods.

Method/ average Share of exhaust non-exhaust non exhaust
Traffic situation Speed constant  emiss. factor emission factor emission factor*
speed (fleet-mix) (fleet-mix) [mg/km veh]

[km/h] driving[%] [mg/kmveh]  [mg/kmveh] cars/vans trucks

German method:

motorways or outside cities 60-130 22 200
tunnel 60-100 10 200
city main road (HVS1)** 56 46 19 29 22 200
city main road (HVS2)** 44 52 20 41 30 300
city main road (HVS3)** 34 44 (22 54 40 380
city main road (HVS4)** 28 37 26 66 50 450
city traffic lights (LSA2)** 24 32 28 82 60 600
city slow traffic (10_Kern)** 17 23 32 118 90 800
Danish method for JGTV 45 57 57 50/70 230
Swedish method for HORG 40 37 205***
* Values for good quality of the road surface, flat terrain and conditions of rain as usual in Germany.
** Speed limit = 50 km/h; ***annual average for the year 2000

o~



Comparing the different models
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Comparing the different models
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Measured versus modelled emission factors
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Conclusions

= all modells / measurements show consistently large part of
PM emissions from non-exhaust (50%-85%)

= measures relying on reducing the exhaust part of the
vehicle emissions can have a very limited effect on
ambient PM levels

= The Swedish model is able to reproduce the observed
strong seasonal variation of non-exhaust emissions.

= less pronounced annual variation for Danish and German
conditions might allow the application of simpler methods
based on constant emission factors

= Road wetnes does not show very high correlation with
PM/NOX ratios



Open Questions

= Influence of driving speed / driving pattern?

— German data show higher emissions for lower speeds and
more ,Stop and Go“.

= Influence of rain?

= Influence of bad road surface conditions?

— German model gives a high additive term for ,bad*
conditions.

m What is the difference between
JGTV and HCAB ??
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Horme = Politik = Deutschland

26, Marz 2005 ] Druckversion | Versenden | Leserbrief
= EU PM10 limit value
has been exceeded Umweltpolitiker streiten tiber
e.g. Munich Fahrverbote und RuBfilter

. . . Machdem mit Minchen zum ersten Mal eine deutsche
| dlSCUSSIOﬂ abOUt effeCtlve Stadt die EU-Grenzwerte fiir die Feinstaubbelastung

ilberschritten hat, hat sich ein Streit iiber mdgliche

redUCtIOH Mmeasures. Konsequenzen entsponnen. Umweltminister Trittin macht
L. Lindern und Kommunen heftige Yorwiirfe; dort warnt
— road pr|C|ng? man vor Aktionismus.

Berlin - Jirgen Trittin {Grine)
kritisierte Landern und Kommunen,
well sie die seit Jahresanfang
geltende EU-Richtlinie nicht
umsetzten. Zudem forderte er
eine beschleunigte Einfihrung von
DieselruBfiltern.

— diesel particle filter?
— environmental zones?

@
abhilfe durch City-Maut Der Deutsche Stadte- und
Gemeindebund pladierte daflr,
den Lastwagen-YYerkehr aus “Wohngebieten zu verbannen. Der
bayerische Umweltminister Werner Schnappauf {C5U) warnte
dagegen wvor Aktionismus, Generelle Fahrverbote oder die
Einfihrung einer City- Maut seien unwverhaltnismanig.

Ruflizchleuder Auzpuff:



The Swedish Model: emissions

efresuspension ( mg/fkm)
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The Swedish Model PM10 Hornsgatan
year 2000
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Outlook / Open questions

= apply the detailed Swedish model for DE / DK

= Influence of road material and road quality ??
= Influence of traffic speed and slope of the road ??
= Influence of rain ??
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