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Vehicle emissions & market surveillance

Performed numerous tests on different vehicle types as part of re

ular

JRC activity, specific policy support, and market surveillancel

Numerous publications on emissions related issues
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light-duty vehicles emissions
testing

Contribution to the EU
market surveillance:
testing protocols and
vehicle emissions
performance
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Measurements
Victur Valverde *, Bernat Adris Mora, Michadl Clairots, Julica Pavlovie, Ricardo Suares-Bertoa,
Bursusch Ginchiskiel, Covadongs Astorga L Locers and Gosrgios Fontacas *
Furcpean e, foiet Remaarch Cor (AC) ipen, Tty Bt ADIAMCRLA Byt cem (BA L
Michael 1 Jelica PAVLEWIK Ricarda SUARE

FexTC Rarensch CTF
[T T S——— Y

vadonge ASTCRGA-

« Dimmpendae e
(G Tol= M550 (V.V ) <9-0000-78-4435 (GLF)
Acoupled: 31

Abtract: Tailpipe sesissions of a poci of 13 Furo &b light duty wehices (sight desel and five
pascline-panevred) were el over an exensive expimenial cepegn it incadal
Liboratcey (dhasss dynasrsasterh, and oo erad bsks (s, 4 prsiable swissions messsmed
systens). The Do European Drtvirg Cycl (NEDG) and the Workdusde harmsonises Light Suty

webice Test Cyete (WLTC) b

of sl [RREP——
oicted i ol . oS, wihin i k0 1A By cotioens o the rgalatid
European Resl Dy (B . NN cartm

i (OO, botal hydeocabonss (), wad carbon Siocde {00%) seriseon fuckons e
evaopue] crmsiciorsng the wholi oy ckes, Haie sub-cyedes, and fhe Frst 300 sl of cuch st 8
s ol st ok, Dt comnplying with the NEDC typs spprcwal NOvx B, diesed

(5CF) i i
ght s moes 1Ok than those. w».,m ol inpecsice (FFT) o RDE s, Lasgs N amissons

o 6 el i, iling i o purtile masber mision {10 ) v 4 esing
G (10 ) Pl (105 4y
it P s thas seere, on averags, turo ancl e casles of et bigher Sun or diesel
wabicles, sesprctively, with sigeificant condibution froes the cold start. PFIs yielded high OO0
i e ek gh i cpiriion eahing o g 23 gl i 33 o0 WL
tra-tigh anch RIDE sctorway, ropustively. The aver g orcud 0 emissorss o
3 i T e e O b 5 e o e 1 i ek
sy T e O scoliari [AC e lghts ) vt NEDC Il b0 bncris of ~20P% cf
I missics o boeh diesel and gasafing vehickes. Restskts for NCs, £0 and OOn worw s 80
oy averags ool penission fackors that an i gocsd sgrveent with the e
propesind by e EMEERIEEA, gaiduiuoi

Baywoeds: Emission factors; lagh-duty vebiche: Reul Driving Ensissions; NEDG WLTC; FEMS;
€O O PN

A B, 21, 300 10 TR e T e o lumcepaa

gy 18 ) 11

[T —————— m

Energy

T

From lab-to-road & vice-versa: Using a simulation-based approach for

predicting real-world €Oz emissions™
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Real world emissions performance of heavy-duty Eura VI dicsel vehicles
Thendoros Grigamatos™, Georgios Fantras®, Barouch Giechaskisl*, Nikiforos Zacharof
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Market Surveillance

« MS pilot 2017 & 2018; 35
vehicles tested
« Multiple types of Tests

Type of Test

Objectives

NEDC Cold
NEDC Hot

NEDC w/o preconditioning
Cold

NEDC Repeated Hot

Modified NEDC Cold +10%
Speed

Modified NEDC Cold -10%
Speed

NEDC hot with additional
engine loads (A/C and
lights)

NEDC +10°C Cold

NEDC +30°C Cold

Vehicle emissions compliance under standard conditions

Emissions performance with hot engine, to check for a
potential timer or vehicle conditioning triggering AES*

Emissions performance on a cold started NEDC driving
cycle without pre-conditioning of the vehicle, to check for
the potential vehicle conditioning triggering AES

Emissions performance with hot engine (without turning
off the engine between the two tests), to check for a
potential timer or distance windows triggering AES

Vehicle emissions on a modified NEDC driving cycle, to
check for a potential speed or distance windows
triggering AES

Vehicle emissions on a modified NEDC driving cycle, to
check for a potential speed window triggering AES

Emissions performance with hot engine and additional
engine loads (A/C and lights), to check for a potential use
of vehicle systems triggering AES

Emissions performance at low ambient temperature, to
check for a potential thermal window triggering AES

Emissions performance at high ambient temperature
(higher than 30°C®), to check for a potential thermal
L L . o

WLTC Cold

WLTC Hot

RDE

Emissions performance on cold started WLTC to check for
a potential timer, vehicle conditioning, as well as speed
or distance windows triggering AES.

Emissions performance on hot started WLTC to check for
a pqtential ti_rner, veh!cle c_onditioning, as well as speed

Emissions performance on road, to check for ECS
functioning under uncontrolled conditions, beyond the
NEDC conditions

Gasoline
37.1%
2.9%
5.7%
Fuel type

Diesel
Small
25.7%
Mini
8.6%
Lcv 5.7% Segment

Executive 40.0%

Gasoline / LPG

F28%5 o

Euro 6b
74.3%

Euro 5

Gasoline / Electric Euro standard

Euro 6d-TEMP

Euro 6c

GDI

25.7% Sequential gas inject

Technologies

11.4%

EGR + DPF

Medium
EGR + SCR + DPF EGR + LNT + DPF

EGR + LNT + SCR + DPF
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Results suggest
downward trends -
exceedances appeared
under certain conditions
EFs from the EEA
inventory guidebook
provide accurate
estimates

Could benefit from on-
road tests within and
outside RDE boundaries
particularly for post Euro
6b technology.

PM [#/km]

a

COy [gikm]

Diesel vehicles

Emission factors from LDVs — Diesel vehs.




Emission factors from LDVs - Gasoline vehs.

Gasoline vehiclas

a) 10

Results show compliance g -
over most conditions : “ - 1l
GDI high PN emissions " e E e L L
EFs from the EEA 0o : D :
inventory guidebook BN R e ?E =]
provide accurate I I .
estimates == °
CO, emissions o :
comparable to those of - .
diesel vehicles 2 [ o =l
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Emission factors from HDVs

Overall and breakdown to different speed classes emissions of all examined vehicles,

CO2 [g/kWh] OO0 [2/%Wh] N [g/kWh] THC [g/kWh] PN [#/kWh] 002 [g/4m] 0 [g/km] MO [g/%km] THC [g/km] PM [#/%m]
Vehicle #1 6218 = 4.8 L2 = 033 0.16 £ 0.05 0.11 = 0.02 56 £ LOE+10 750.1 = 14.6 1.22 = 0.7 019 £ 0.06 014 = 0.03 6.8 £ L3E+10
Low Spead 6913 = 220 L37 £ 043 0.80 = 0.20 014 = 0.03 85 = T.BE+10 24149 = 105.9 473 = L4 278 = 054 0.5 = 0.10 3.1 = 30E+11
Medium Speed 5650 £ 3.3 095 £ 032 015 = 0.05 010 = 0.02 30 = Q4E+10 Q0.8 = 265 152 £ 051 0.26 = 007 016 = 0.4 49 £ 07E+10
High Spead 6357 =01 L00 £ 032 008 = 0.04 0all = 002 60 = QBE+10 6462 = 205 101 £ 029 008 £ 003 011 = 0.02 6.1 = 1.1E+10
Vehicle #2 643.4 = 0.8 075 £ 017 0.28 = 0.07 0. = 0.01 n/a 5545 = 6.5 0.65 = 0.14 0.24 £ 0.06 0.06 = 0,01 n/a
Low Spead 8046 = 27.2 L17 £ 017 069 = 0.17 010 = 0.01 n/a 13251 = 225 192 =+ 0.22 L13 = 022 017 = 0.02 n/a
Medium Speed 6468 = 118 079 £ 019 0.50 = 0.11 008 = 0.01 n/a 5482 = 45 067 £ 015 043 = 010 007 = 0.01 n/a
High Spead 63132 = 3.1 072 £ 017 0.21 = 0.05 007 = 0.01 n/a 5284 £ 06 060 £ 013 017 = 004 006 = 0.01 n/a
Vehicle #3 6620 = 1.8 0.80 = 0.08 0.78 = 0,13 0.11 = 0.01 6.5 = D4E+10 8318 £ 159 101 = 0,13 098 = 017 013 = 0,01 8.1 £ 04E+10
Low Speed 11086 = 86.0 L0 £ 015 258 £ 0.21 025 = 0.05 12 = Q7E+11 2856.0 = 261.4 488 £ 0.4 664 £ 021 063 = 0.11 3.0 £ 14E+11
Medium Speed 6600 = 3.7 083 £ 0.09 093 £ 0.10 010 = 0.02 35 = Q1E+1D Q565 £ 124 118 £ 010 L33 £ 012 014 = 0.03 50 = DOE+10
High Spead 6420 = 35 075 £ 0.08 0.67 = 0.12 010 = 0.00 69 = QBE+10 TE04 £ 156 090 £ 012 0.80 £ 016 012 = 0.00 8.2 = 0BE+10
Vehicle #4 621.3 = 20 0.76 =+ 0.21 009 = 0.01 0.10 =+ 0.03 n/a 749.4 + 6.8 0.92 + 0.26 010 = 0.01 012 + 0.03 n/a
Low Speed 7203 £ 902 125 £ 033 010 = 0.00 013 = 0.03 n/a 2637.7 = 1235 455 £ 1L.47 037 £ 002 045 = 0.10 n/a
Medium Speed 5063 £ 7.0 091 £ 0.20 013 £ 0.02 010 = 0.03 n/a 91749 £ 582 140 £ 038 020 = 004 016 = 0.03 n/a
High Spead 6192 £ 1.5 067 £ 0.20 0407 £ 0.01 010 = 0.02 n/a 6570 £ 77 071 £ 0.20 007 £ 002 010 = 0.03 n/a
Vehicle £5 708.4 = 12,0 1.9 = 0.40 0.3 £ 0.06 017 = 0.01 n/fa 68O.5 + 125 1.06 = 0.37 0.36 + 0.05 017 = 0.01 n/a
Low Speed 9816 = 178 208 £ 0.64 205 = 0.34 029 = 0.02 n/a 21843 = 1198 459 £ 1.4 459 = 1.09 065 = 0.06 n/a
Medium Speed 6613 = 268 L18 = 0.40 033 = 0.09 016 = 0.01 n/a TEE5 £ 338 135 £ 041 0.39 = 0.12 019 = 0.01 n/a
High Spead 6987 = 111 099 £ 0.38 024 = 0.08 016 = 0.02 n/a 6226 £ 104 088 £ 033 022 £ 007 015 = 0.01 n/a

-Results in-line with emission inventories regarding NOx and particle number

-CO, emissions tend to be underestimated although loading plays a crucial role

-Issues identified with HC and CO but not considered important



CO, emissions & energy
consumption
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GREENHOUSE GAS EMISSIONS IN THE EU
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CO, & Greenhouse gas emissions post 2020

GhG emissions and CO, will become a (very) hot

topic in the years to come

Recent data reported suggest a slowing down of

CO, reduction rates
* New cycle
« Stricter emissions control
- Diesel share reduction

Additional efforts to be put on monitoring &
reporting, accurate real world CO, estimations,

conformity & compliance

Necessity for new instruments for incentivizing CO,
reductions, acceleration of technology uptake, and
support of on-going efforts & investment at
vehicle, infrastructure, and mobility level
Interesting how OEMs & Institutions will react in

the years to come
9
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= Vans: target 2017

Cars: target 2020 ==
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2019 - a pivotal year for vehicle CO, emissions

« Dec. 18 CO, emission targets for new
LDVs

« Cars targets: 15% in 2025 and 37.5% in
2030, both relative to a 2021 baseline ROAD TRANSPORT GREENHOUSE GAS EMISSIONS
(WLTP)

* N1 vehicles: a 15% target for 2025 and a
31% target for 2030 (WLTP) 27%

TRUCKS, BUSES, LORRIES

73%

CARS & VANS

« Feb. 19, CO, standards for HDVs
introduced for the first time in EU

« Reduce the average CO, emissions from
the highest-emitting HDV segments by
15% in 2025 and by 30% in 2030

« Reduction relative to a baseline
determined from 2019 and 2020 data

« VEQTO used for certifying CO, emissions

European |
Commission




LDV post 2020 targets framework

- zero-emission vehicles such as BEV or fuel cell vehicles

- low-emission vehicles, emissions of less than 50 g CO, per km

- market surveillance mechanisms for maintaining a reliable and trustworthy
system

- collection, publication, and monitoring of real world fuel consumption data

- Compulsory standardised 'fuel consumption measurement devices' in new
vehicles as of 2019 (OBFCM)

- in-service conformity checks will be introduced combined with correction
mechanisms so that deviations are taken into account during the compliance
assessment.

European
Commission
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HDV CO, targets framework

- Zero and low emissions vehicles

- Series of incentives to accelerate technology uptake

- Collect, publish and monitor real-world fuel consumption data

- Introduce in-service conformity tests and mandate the reporting of
deviations and the introduction of a correction mechanism

- Apply financial penalties in case of hon-compliance with the
CO, targets

- In 2022, the scope will be extended to include other vehicle
types such as smaller lorries, buses, coaches and trailers

European
Commission
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JRC TA data collection and analysis project

|% of Interpolation (IP) families per Member State (MS). |

"B,CZ,E, UK, L

% of Interpolation (IP) families per Original
Equipment Manufacturer (OEM).

Average (median, standard deviation) WLTP/NEDC €O, ratio for
different vehicle technologies.

Engine Type.

2% 1%
3% v

9%

® ICE-Diesel

® [CE-Gasoline
NOVC

" OVC
PEV
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= OEMI
= OEM2

OEM7
= OEM3

OEM4-6,
OEMS-17

1.27 (1.26, £+0.07)  1.18 (1.18, +0.05)
1.19(1.17, £0.09)  1.14 (1.14, +0.07)
1.18 (1.21, +0.07)  1.08 (1.06, +0.13)
1.25(1.24,+0.10)  1.19 (1.16, +0.10)

1.09 (1.25,+0.37)  0.98 (1.09, +0.35)



TRIMIS: Background TRIMIS

TRANSPORT RESEARCH AND INNOVATION
MONITORING AND INFORMATION SYSTEM

Transport Research and Innovation Monitoring
and Information System (TRIMIS):

The analytica_\l support tool for t_he establishment and WAVAVA"&

implementation of the Strategic Transport Research Europe on the Move

and Innovation Agenda (STRIA) 'A ———y VA‘A&* NS ‘ TR
STRIA was adopted by the EC in the May 2017 "Europe mm A'AV&W ‘fm

on the move" Package

———— Skills Agenda
Main objectives: e P
1ll Europeans /

e Mapping technology trends and R&I capacities
in transport ‘

e Monitoring progress against targets set for all ) Digea it ket
transport SeCtors Juncker Plan fn:lnvcstmcnts cir:ula.r and Low AN e

e Ensuring that STRIA roadmaps are implemented, o o b s e e
monitored and updated

arkets Union
sustainable finance for the

ro European
14 Commission



TRIMIS: Web-portal -

Launched in September 2017

https://trimis.ec.europa.eu

Established Transport R&I portal - ca.
1400 unique weekly visits

Transport R&I Database - continuous
update: ca. 7200 Projects and Programmes

Announcements and Events Calendar

A European
15 Commission



Policy support — Reporting on R&I

10 Science for Policy and Technical reports published by Apr. 2019
C  m e e =

EU Transport Research &
Innovation Status Assessment
Report 2017

ke g

Towards an integrated monitoring
and assessment framework for
the Strategic Transport Research
and Innovation Agenda

Research and Innovation Capacity
in Cooperative, Connected and
Automated Transport

JRC TECHNI! IRTS

Assessing innovation capacity in
the European transport sector

Inventory, modelling and
assessment of New and Emerging
Technologies and Trends (NETT)
in the transport sector

Research and innovation capacity
in smart mobility and services

16

Electric vehicles in Europe
from 2010 to 2017: is full-scale
commercialisation beginning?

Research and innavation in bridge
maintenance, inspection and
monitoring

RC TECHNICAL REPORTS

TRIMIS as a support tool for
transport research and
innavation horizon scanning

* %

* ok

* 4

RT

Research and innovation capacity
in transport infrastructure

European
Commission



Other features

Monthly TRIMIS Newsletter
Highlights, projects, events == =

Contact TRIMIS Subscribe to TRIMIS Digest View online

TRIMIS Newsletter

TRIMIS
DIGEST

Issue 6, November 2018

Bi-monthly TRIMIS Digest
Provides reviews of scientific research on selected topics

Dear Reader,

Welcome to the November issue of
the bi-monthly TRIMIS Digest,
which focusses on emissions from
transport. The Digest features a
selection of short articles and
introduces “TRIMIS Insights”, a new
feature which provides a snapshot
of European funded transport
research trends.

November's TRIMIS
Europe should build

Database:
Further expand with additional projects and programmes
Towards a relational database, new links: MS, non-EU, pat

;v;fﬁ\;wdr:\" Newsletter features a selection of forthcoming events and projects from the CD*bE‘HefitS Oﬂfanspoﬂ ﬂeet and fuel po[‘c‘es in reduc‘ng
transport emissions

ndards under development that are relevant to slectric vehicle

mance. degradation and lifetime

Please visit the TRIMIS website to find more information on European transport research and

innovation.

Content update:
Update country profiles i
MS projects and programmes Highlights

Research and innovation capacity in
smart mobility and services

Electric vehicles in Europe from 2010 io
2017: is full-scale commercialisation
beginning?

READ MORE

A European |
17 Commission



Thank you for the
attention!

@) https://trimis.ec.europa.eu/

@ EU-TRIMIS@ec.europa.eu

LinkedIn: Transport Research and Innovation
Monitoring and Information System (TRIMIS)

18
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Thank you for your attention!

georgios.fontaras@ec.europa.eu

Special Thanks to Victor Valverde and Tasos Tsakalidis for
their contributions

European
Commission
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