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Introduction

specific pollutant
been derived from

Emission factors, i.e.
roced per unit distance,
types of measureme

e measurements of t

Particle number emissions by road traffic are mostly in the
ultrafine size range (< 100 nm) and pose a risk to public
health, especially in urban regions. For future legislation and
the development of new techniques reducing the particle —

L

- B
| 5

burden, more knowledge about the variation range between T LR measurements of THEEE VAR 't
individual vehicles is needed. + On-road chasing measurements y ted e
A new experimental setup for the measurement of particle number of individual vehicles 'J_.,.,I . a
number emission factors (EF) from individual vehicles is The method presented here allows the on-road samplinﬁ’ 3
presented here, which was designed for continuous on-road large number oflnd|V|cLua‘|1veh|cIes

I sampling.
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Setup Experiﬁentg! { iy
The air is continuously sampled in the street. After the Two experiments we rmed in the Goteborg area using
passage of a vehicle, the sample taken directly from the the described setup (cf. Fig. 1). The objectives were in the
emission plume is diluted with particle- and CO,-free first instance to test the method and further to (1) derive
background air (cf. Fig. 1 and Fig. 2) and distributed to the particle EFs from individual cars in an everyday vehicle fleet
measurement instrumentation, consisting of a condensation and (2) study the intra-vehicle variation of the particle EF
particle counter (CPC, TSI- 0) and a CO,-analyser (PP under specified driving conditions, respectively. The

Systems WMA-4).

On the basis of the C
concentrations within
measurements, the p
of 164 g km1 veh'1, w
on-road vehicle fleet.

experiments covered 2-4 hours each.

Icle excess number The dilution of the sample is necessary due to the large
from simultaneous variation range of particle emissions, exceeding the

ived, assuming an EFcq; measurement range of the used CPC.
rage CO, emission of the

Figure 1 Measurement
setup for simultaneous

Licence plate number:

3 .
BN of  CO, and = type of vehicle
particle concentration .

sampling tube (30 | min-1) =~ engine type

¥ = piston displacement
Y sampling = weight of vehicle
mixing puUMp Slete
volume .
for the passing fleet
particle filter
(optional) valve (11 | min-) -

CO,-scrubber
compressor (dilution) approaching the measurement site. Note the inlet

re of the near side lane.

Results 1

From measurements in everyday city traffic, i.e. with
speeds between 30 and 50 km h-1, particle EFs of the o
2.1 x 1013 part km1 veh! (cp. Fig. 3a) were obtained.
values are predominantly within the range stated in
literature for petrol-fuelled vehicles (cp. Jones & Harrison
2006), except for one which is considerably higher, indicatinc
the passage of a diesel car. The experiment proved the
applicability of the method to distinguish individual v?i:cles‘

emissions. 3 i
i

beriment involved the variability of pa
our vehicles driving with a known spee
. Car I, a diesel vehicle, showed the lo
.10 £ 0. 21 X 1014 part km-1 veh1) for passages..
0 km h-1 (4th gear). A higher variability for the same car
was observed when driving with higher engine rpm, i.e. 3rd
gear Foﬁe measurement sensitivity used in this experiment

2 _petrol car emissions were only apparent for higher driving
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