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Euro VI —improving air quality

mass emissions
limit per unit of
work in kilowatt-hours
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Euro VI - going beyond
emissions levels oo I andcodno

Compliance enforcement

on alternative
{IES

Emissions
useful life

On Board expectations
Diagnostics
[emissions

related fault
lamps]

(N[@)'gele]slife]
anti-tampering

i [driver warning
Challenging & inducement]
emissions

l[imits : NOx,

PN, PM, HC,

Compliance
CO, NH3 on non- Mandatory
standard test repair and

conditions maintenance

[Off cycle PEMS & information
emissions] provision

Eur0V| o

In-service
conformity



Certification,
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EU o Vl IN-SERVICE / ON-ROAD EMISSIONS TESTING
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Euro VI conformity factor (1.5)
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Driver & Vehicle Standards Agency 2017



NOXx on-road comparison

0.5 grams per kilometre "Illlwmlll + ‘

’ 1 . 25 grams per kilometre

(ﬁ O . 8 grams per kilometre



NOX - route to increasing stringency

Initial

Real world NOx
REDUCTION

Implementation ‘ Enhanced OBD

stringency

JAN 2014  SEPT 2015 Increased focus
PHASEA  PHASEB JAN 2017 on urban operation

). PHASE C p—

SEPT 2019
PHASE D

In-use cold start test
& particle measurement

SEPT 21 [TBC]
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Content, stringency &

timing under development
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PM: towards effective zero

AT + BT — > 99%

of PM eliminated at Euro VI

€PM25

Combustion particles, organic

Hl-é',l\(l)m}lg HAIR compounds, metals, etc.
OU-70um 2.5um (microns)in diameter : c :
meonsyindamorer _— /M e \ PM 2.5 Fine particles < 2.5 ym microns

diameter
© PM1g
. - Dust, pollen, mold, etc. . .
i <101 friens] b demser Euro VI | Nanoparticles < 0.5 ym microns

(PM 0.5) diameter

90 um (microns) in diameter

FINE BEACH SAND

Image courtesy of US EPA




Stop/Start savings
Non-hybrid diesel — London duty cycle
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Stop-Start
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Diesel-electric hybrid impact
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Hybrid = 33% typical emissions & fuel reduction



Euro VI —ready to repower

= Euro VI repower package \ \

= Fully certified to Phase D

= Millbrook Special Vehicles

MiLLsrook
. SPECIAL VEHICLES

Technology SESEe



Moving to energy diversity

Air quality impact
Vehicle cost
Infrastructure
Performance
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