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‘.- Introduction

Air pollution poses the single greatest environmental risk to human health. As
well as human health, air pollution also has implications for the natural
environment and for the economy.

Vehicle non-exhaust PM is emitted from the use of brakes and friction between
tyres and road surfaces, so is a result of essential vehicle safety systems.

There are no robust, publicly available data on brake wear from electric
vehicles (EVs) or those with regenerative braking, but anecdotal evidence
suggested there would be a reduction in emissions where regenerative braking
is used.

This project aims to better quantify real-world factors affecting Bus Fleet Non-
Exhaust Emissions (NEE) in parallel with the proposed transition to a 100%
zero emission bus fleet.

Led by First Bus, and funded by the TRANSITION Clean Air Network, as part
of the UK’s Natural Environment Research Council’s Clean Air Programme,
activity data from the bus fleet is being gathered.

The trial includes 10 doubled decker buses being monitored in York — 5 x ICE,
5 x Electric Vehicles (EVs)



TRANSITION

CLEAN AIR NETWORK

The Clean Air Programme is jointly delivered by the Natural Environment Research Council (NERC) and
the Met Office, with contributions from the Economic and Social Research Council (ESRC), Engineering
and Physical Sciences Research Council (EPSRC), Innovate UK, Medical Research Council (MRC),
National Physical Laboratory (NPL), Science & Technology Facilities Council (STFC), Department for
Environment, Food and Rural Affairs (Defra), Department for Health and Social Care (DHSC),
Department for Transport (DfT), Scottish Government and Welsh Government.

TRANSITION is one of the Networks set up within UK Clean Air Network Programme. led by the
University of Birmingham in collaboration with nine universities and over 20 cross-sector partners, the
network seeks to deliver air quality and health benefits associated with the UK transition to a low-
emission transport economy. The academic investigators and policy, public, commercial and not-for-
profit sector partners will undertake joint research, to co-define indoor and outdoor air quality
challenges and co-deliver innovative, evidence-based solutions.

Contact: info@transition-air.org.uk
Visit: www.transition-air.org.uk
Follow: @TRANSITION_Air
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Background (1)

There is a need for better quantify real-world factors affecting Bus Fleet
Non-Exhaust Emissions (NEE) in parallel with the proposed transition to
a 100% Zero Emission Vehicle (ZEV) bus fleet.
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The majority of work on NEEs focuses on passenger cars, there is little
data on larger vehicles NEEs, and conventional inventorying lacks
resolution to characterise trends in an already evolving fleet
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- Background (2)

There are no robust, publicly available data on brake wear from electric
vehicles (EVs) or those with regenerative braking, but anecdotal
evidence suggested there would be a reduction in emissions where
regenerative braking is used

So, there is a real need for better evidence on Electric Bus NEEs
alongside the EURO VI to EV Bus Fleet transition
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- Study

The trial includes 10 Double Decker buses operated from First’s York Bus
Depot:

= 5 Conventional ICE Diesel Buses, and
= 5 Battery Electric Vehicles (BEV) Buses

g 0 pes Type Output | standardistatus | board systems Exhaust Filter Regen-Braking

- 260PS / EATS - emission

VLIV BOTL 01/09/2008 ULS Diesel ICE Diesel 194KW  Euro VI SCRT-Adblue control N/A

- 260PS / EATS - emission

Volvo REE1IN 27/02/2009 ULS Diesel ICE Diesel 194KW  Euro VI SCRT-Adblue control N/A

- 260PS / EATS - emission

VLIV BOTL 27/02/2009 ULS Diesel ICE Diesel 194KW  Euro VI SCRT-Adblue control N/A

- 260PS / EATS - emission

Volvo REE1IN 17/03/2009 ULS Diesel ICE Diesel 194KW  Euro VI SCRT-Adblue control N/A

- 260PS / EATS - emission

VLIV BOTL 01/04/2009 ULS Diesel ICE Diesel 194KW  Euro VI SCRT-Adblue control N/A

_ Metrodecker Electric

(o]0 M1110EV 01/11/2020 Lithium lon Battery Motor 300KW ZEV - N/A Yes

_ Metrodecker Electric

(o] -8 M1110EV 01/11/2020 Lithium lon Battery Motor 300KW ZEV - N/A Yes

_ Metrodecker Electric

(o]0 M1110EV 01/12/2020 Lithium lon Battery Motor 300KW ZEV - N/A Yes

_ Metrodecker Electric

(o] -8 M1110EV 01/12/2020 Lithium lon Battery Motor 300KW ZEV - N/A Yes
Metrodecker Electric

(o]0 M1110EV 01/12/2020 Lithium lon Battery Motor 300KW ZEV - N/A Yes
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..~ Monitoring

Existing Fleet Logging:

= Conventional telemetry e.g. for travel information services;

= Tyre and brake wear logged using visual/estimated wear rates as part of
vehicle inspection cycles.

For the 10 Trial Vehicles:
= |mproved telemetry;

= Bridgestone (tyre manufacturer/supplier) installing Webfleet Solution
‘Wear Dongle’ telemetry and new tyres (including TPMS — Tyre Pressure
Monitoring System) to all 10 trial vehicles (with data collection started
October 2021);

» Vehicle performance and tyre data (including regular detailed
tyre/mileage and tread depth measurements by Bridgestone engineers)
are being fed into Bridgestone’s ‘Toobox’ for technical analysis (supported
by Bridgestone’s Digital Garage and Technical Centre Europe, Rome).
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- Early indications from preliminary scoping
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L . - Comments, Challenges and My Question

We are now starting to gather and analysis the activity data (which will help us
understand and bridge the expected associated regulatory/real-world gap) but
there is still work to do, e.g.:

Brakes
» The Challenge — There are large uncertainties for the early measurements

of each of the NEE components, and timely understanding is needed if we
want to champion the best mitigations.

» S0, we need to be moving beyond conventional accelerated brake
testing and start gathering real-world NEE data;

» So, we need to reviewing emissions measurement methods.

» Unintended Consequences - Electric vehicles use regenerative braking via
the drive motors to do much of the normal braking, however, the friction
brake has to be ready to brake the vehicle when the braking demand is
outside the scope of the regenerative system. (When the batteries are fully
charged or when higher braking loads are required)
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