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Motivation

Premature deaths attributable to PM,s, NO, and O; exposure in the EU-28,

2016 PM,; NO, 0,
Population  Annual Premature Annual Premature SOMO35(*) Premature 15X
(1000) mean (*) deaths(®) mean(®) deaths(®) deaths (®)
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Trends in EU-28 emissions: road transport

~ Lab NOX limit

500

Road transport T o —— Passenger cars
Index (% of 2000) 3 —
£ 300
140 = =
E 200
120 9 iiieeeeeeees e J— g w00 |
100 —pesepesesmctt — —— — " Sect 0o . | oiesel
_ —- Euro 3 Euro 4 T FGasoIine
80 12000 (;885} (2009) Euro 6d
60 - (2014) TEMP
40 - new lab procedure+PEMS (2017)
20 ~ 5000 am— Lab Transient NOx limit
0 | | | | | | | | | | | | | | | | 1 4000 - 7 Heavy dﬂty englnes

:

2000 2002 2004 2006 2008 2010 2012 2014 2016

NOX limit [mg/kwWh]
g g
o o
I

1000 " B
= BC == CO NMVOC NO, «==PM,, PM,, o L
— - Passenger transport  «see Freight transport ol ___?63’__ |/ iese/cas
200 aoos) Bl ewow |
(2013)

European |
Commission

Air quality in Europe. EEA Report No 10/2019



https://dx.doi.org/10.2800/822355
https://dx.doi.org/10.2800/822355
https://dx.doi.org/10.2800/822355
https://dx.doi.org/10.2800/822355
https://dx.doi.org/10.2800/822355

Trends in EU-28 emissions: road transport
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Portable Emissions Measurements Systems
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Real life NOx emissions — PEMS

pre-RDE passenger cars tested by JRC Heavy duty vehicles
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Real life NOx emissions — PEMS
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Remote Sensing Devices vs PEMS
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Engine operating points in different driving

condltlons

~ 250 ~ ~

VCth]c ‘==Full load curve izz

80

> NEDC OLD Lab homologatlon cycle

60
RO \\

Speed {(km/hour)

40

WLTC éNEW Lab homologation cycle N

Z 150
2 ey 0
= ' °RDE compliant On-road homologation test
5 100 o '-;: NV, Teee———awW Y W 140
© 4. *Dynamic driving | Alnvalid on-road test for 120
% 50 : ;_-;.‘..-:‘T_»‘-_;f‘.,.s,_\ - \\ homologatlon < 100
'.'...‘ ¥y € e : £
= AFR E

0 <. . &

-50

0 1000 2000 3000 4000 5004
Dimaratos et al., 2019 Engine Speed [rpm]

NEDC: New European Driving Cycle. Reg. 83
WLTP: Worldwide harmonized Light vehicles Test Procedure. Reg. 2017/1151

NEDC 4 x UDC : EUDC

200 400 600 800 1000 1200

WLTC

High

Low — Medium

\

Extra High

|

|

500 1000 1500 2000
Time (s)

European
Commission



https://doi.org/10.3389/fmech.2019.00062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:42012X0215(01)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1151

Real Driving Emissions regulation (EU-RDE)

EU reqgulations 2016/427, 2016/646, 2017/1154, 2018/1832
Phasing-in: 2017-2020 (Euro 6d-TEMP)

Not-To-Exceed principle — NOx & solid particle number (PN > 23 nm)

PEMS based test (PEMS uncertainty > lab uncertainty > margin .43 NOx, .5 PN)

RDE boundaries: altitude < 1300 m, ambient T -7C to 35C,
urban/rural/motorway, 90-120 minutes, driving dynamics, etc.

Type-approval (homologation)

In-service conformity (in-use up to 5 years or 100 000 km) performed by 3™
parties
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Overview RDE type-approval data

8 aceabe/publications/article/access-to-euro-6-rde-monitoring-data

To get the real driving emissions results (according to the RDE 4th Package - EU 2018/1832 [4])

800 T T . for the PEMS test family you are searching for enter one or more of the following parameters:
Urban RDE make, commercial name, type, variant, version or EU Type Approval number (EUTA) and you will
o receive the results for the PEMS test family in which your vehicle is placed.
tailpipe NOx
in mg/km 600 | he real d |
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JRC testing — NOx from diesel Euro 6d-TEMP
vehicles

Emissions
Compliance
Factor = raw
emissions / 80
(Type 1 limit)

NOx Emissions Compliance Factors

Valverde et al., 2019
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Euro VI Heavy-duty Diesel Refuse Collection
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Enforcement of regulation
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Conclusions

« Strong steps ahead on performant regulations to curb criteria
pollutant emissions from LDV + HDV

« 1st wave of Euro 6d-TEMP vehicles (type-approved on RDE &
WLTP): large reduction of real-life emissions. Pushing the adoption
of best available techniques (SCR, SCRF, ASC, GPF).

« Challenges for efficient enforcement (appropriate screening
methods, adequate ISC testing, robust peer-review mechanism,

tampering handling, etc.)

 post-Euro 6/VI technology neutral to cover additional pollutants
(NH3, PN10, N20, CH4, VOCs), driving conditions (-7C), [  Euorer

Commission
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