Study of brake wear particle emissions of a minivan on a chassis dynamometer
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There are several studies reporting that the darttan
of exhaust and non-exhaust traffic related souwéstal o 30-0kmh, 0.5ms*
traffic related PMo emissions is almost equal. The aame
current study aimed at investigating the physicaubel 208003
characteristics of brake wear particles generateda b
whole vehicle on a chassis dynamometer under difter
initial speeds and deceleration rates. The seleabio
driving conditions was made in such way to better
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represent driving conditions met in urban environtae 0. | 10
due to the fact that the contribution of brake wisar o (um)
more significant in big cities and urban sites. Figure 2: Particle Number distributions at low drigher

Regardless the driving conditions a single brakenev  prake pad temperature
reveals a clear two peak PN concentration cuneefitht

at acceleration phase and the second during brakenitial brake pad employed for this study seembdoa
application. Higher initial speeds result in a tgh mixture of iron, copper, silicon, carbon, zinc, ibar and
number of total brake wear particles. However,ighér ~ magnesium. After braking procedure no major changes
initial speeds more particles are released durimg t on elements composition occurred for the worn pad
acceleration phase rather than the applicationhef t material.

brake. On the other hand, braking with lower Ajrborne particle collected consist of large irrkgly
deceleration rates result in a higher number ofiglas shaped grains (>100 nm). These grains constittiterei

released at the application of the brake compaced t of C, O, Si or amorphous areas with carbon (>9086) a
braking with high acceleration rates. the main constituent.
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collection plate of the ELPI.
Figure 1. Braking Particles partition over total PN ] ]
sampled This work was supported by the EU funded projecTAP
STEP.

Regarding the PN distribution higher temperaturfebh® _ o

pad result in a bimodal distribution with the fiseak ~ Grigoratos, T. and Martini, G. (2015); Brake wear
being at approximately 1,6m and the second falling at partlcl_e emissions: a review; Environmental Scieacd
the nanometer scale (=200 nm). Pollution Research 22 4: 2491-2504 _
Even if high nanoparticles production has beeneink Amato, F., Cassee, F., Denier van der Gon, H., igehr
with temperatures of the brake system higher thanR. Gustafsson, M., Hafner, W., Harrison, R., Jokaj
180°C, the current study demonstrates that also inM-» Kelly, F., Moreno, T., Prevot, A.S.H., Schaay,,

temperatures of the pad higher than 140°C a cexorsl ~ Sunyer, J., Querol, X. (2014) ; Urban air qualithe
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