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The Global Focus on Actual In-Use Emissions:
A Work In Progress

20156 H8H

Michael P. Walsh
& fr & af & 2K
| bRiGiE AL 2 = AR 5
Founding Chairman

Board of Directors,

International Council on Clean
Irransportation

—

1




R IE7E J8 25 40 1] BB HR A & AL 1] 7t
MERK1ZBRS K TF

Europe is Wrestling with Upgrading Compliance
Developments for Euro 1 — Euro 5
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Fig. 4. Mean hot NO, emission factors of gasoline (left) and diesel (right) passenger cars and light commercial vehicles as a function of model year. Whiskers represent the 95%
confidence interval over the mean. Added are the type approval limit values for Euro 1 to Euro 5 passenger cars over the homologation test cycle in force in the respective year. For
conversion from limit values in g per km see SI (using measured fuel consumption rates from Hausberger (2010)). For color plot consult online version.
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Similar Issues With Heavy Duty Vehicles
The problem: High off-cycle NOx emissions in urban applications
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Historical Problems with EU Compliance In Use
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Poor Type Approval Test
Procedure

No Focus on Off Cycle
Emissions (Cycle Beating)

Shorter Durability Requirement
Limited Warranty and Defect
Reporting
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No Clear Responsibility and
Authority for In Use Testing and
Compliance
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Euro V-Vl lessons
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To achieve air quality objectives
emissions legislation has to
meet high expectations on real
world emissions

Focus not only on emission
limits but also on:
— New driving cycle (WHDC)
— Longer useful life of vehicles

— Off-cycle and In-service testing
(PEMS)

OBD requirements

Anti- tampering requirements
or NOx —control

PN-limit and new
measurement procedure
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The Fix: Euro 6 RDE-LDV Process

1. STRR6FREFIMET] 2 — 2 PEMSiE 1. Anamendment to Euro 6 standards to

PR AE Ry 7 A VE I — B4 make on-road testing with PEMS part of
type-approval.
2. TAE E X T tnff 4T GA %t 2. Stakeholder WG is defining how the
) DL B A A TR A tests.s.hould be conducted (boundary
conditions), how the data should be
3. 20164 TF B S HEAT, 201746 gF , analyzedandreporied
RS, EBEHEIRIEASE, KB imolementation in 2017. Or
/fifﬁﬂj e e, implementation in 2017. On-road
= R A I DB LR 215 emission limits TBD, likely 2X chassis

dynamometer limits
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Real-world emission factors of HDDVs in Beijing

* Urban buses: a) NOx
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Urban buses: b) PM:s
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General Principles
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In-use emissions performance is key
to air quality
A robust compliance program is one
of the major accomplishments of US/
CA effort
Government responsibility starts with
oversight of type approval but ending
there is insufficient
— Define roles and responsibilities of
national, provincial and local
governments with regard to in use
performance and make sure
adequate budget is provided
Set in use durability requirements
(useful life) consistent with actual use
Provide careful oversight of
manufacturers’ performance
Collect and analyze manufacturer
provided data and respond
accordingly
Use available information to target
testing (PEMS and Remote Sensing)
and leverage government resourc
to selectively duplicate manufacturer
testing
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General Principles (2)

o EFEANV AN EERAE « Manufacturers must take
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through warranty and recalls

- fﬁiﬁgﬁﬁﬁi’ @‘g{i{%%ﬂ where failures occur
A EDR B AIRTH B 7 20 47 Proactively carry out In-use
1) A testing

- FRAMTT R 7E FH 2

Slide -9




& [H2007F E R E=HERAR A BFE{K TP, CO, ZSA B4 BUFHCHEX
UERH B H T 1T A U
The Program Seems To Be Working

U.S. 2007 HD Emission Performance Provides Significant Reductions in
PM, CO, Air Toxic HCs

% Lower Than 2004 Engine
Compounds Technology

ACES Emissions %

Reduction Relative to

2007 EPA Standard | Average ACES Engine | the 2007 Certification
(g/hp-hr) Emissions (g/hp-hr) Standard

16-Hour Cycle CARBx-ICT
Single Ring Aromatics 82% 69%
PAH 719% 26%
Nitro-PAH 81% 49%
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