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Research Motivation

Research motivation:

There is surprisingly little hard data on ‘in-use’
emissions of the UK road venhicle fleet;

Mainly because it is relatively difficult /
expensive to collect;

Vehicle emissions evolve with changes in
technology, economy, behaviour, and law;
Legal framework Is not always consistent.

Need evidence base for informed policy
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Remote Sensing of Emissions

« Across road
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Remote Sensing of Emissions
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London Survey Summary

13 sites across Southwark and Ealing

Ealing — March / April 2008
Southwark — June, July, August

2008

29 usable survey days used in this analysis

Circa 120,000 vehicle observations recorded

Circa 55,000 measurements wit
(NO, CO, HC, Smoke) and ANP

Mean speeds in the range 21kp

N successful gas
R measurements

n — 37kph

Mostly +ve gradients, mean accelerations all +ve

Mean temperatures 5.8°C — 27°C
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Remote Sensing In Southwark
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Remote Sensing in Ealing

'b:'po- R - W/;,” X‘ . | u&.\)\\é‘jrl‘ \
o~ A . e Wirs s TN )
g e FITERA N,
Weather A ” Ky A 1
e =1 4180 [0 \ , fe X
Y ;., 3 ; \ l‘:\s ’ \[ %al .
¢ ¥ * ) . 1@ .
4 ¥ e R, ,é* ¥ |
; N SR ik ol : Tt
e\ 2 W A < . ‘ S : . -...‘;‘ A §
W e Y St Horsenden Lane-N/B rwe o ey
L . 1N . . ‘). J -
"o s ' S _ M./ B .,Horsenden Lane S/B
NN 3 Farhd m y il 4 il “';’? g vy .r ‘
X ey e ﬁ:a [ b2 o T Pl S J y
bt ' X Rurslrp Road Eastwestbound : Rurslrp Road East eastb C! ~
» v, { Vv o -t 148 Vi
- Lady Margaret Rd ‘ e g Aoy . ‘ -
& 14 5 b Scotch Commgn eastbound || p¥ 5z
“ ¥ 1y e % By Tl r 1 K"
I T \ ) : - o)
' p ‘Greenford Road S/B Day2 - S HI A 5
‘ SN ‘ | FA S I Greenford Road southbound .] Ry : \ %
Greenford Road northbound ; i : ; i & e A PP oy @
; 3 sl A s B e W o T favry v - u.,"
“any el i ! o : ) g g P ST Horn L'ane!N/B 4
s L k. e t P 43 L el 2 I Horn Lane S/B
4 v ._,;v‘ { \ " | " ), ‘._1-.‘7 ‘.." ... ArLY " \_r’; O
y s 74020 PIRIE A TSR FrAN S SR el iR s
= BT R P BIo8 L A E YT PO y
s /“ ” Vs ~i~' '{ '-- Nty R Tnc\lalc
3 A o = St Mar s Road N/B : 2788, v
4 % — o 4.\ /St'Marys\Road S/B Y Wi
os o pdl | g w3 D 4 . A {

X ) G \ ‘ 3 TN s 4 4 i
Ve R 9. S e 1N Boston Road southbound st § 8 s Ty
S e A A [ / e : :
o y |
' ] X v t \.‘\), . n’ ¥ (=
. i R J . 4
B 4 F
y e e .
\ o A ) .
3 [ ¢\ r eyl
| e L W 4 ¥ o > J
. ¢ \ { .
Ny . N h T .
BN A T L TR N B I M S 3 Ty e mGoog e,
4 g 5 2% ; e © 2010 Tclc Atlas e L Kew Gardens Weather o N
| o J4 : : 1‘ Hh o g 2 < ol N
Imanetv.Date-Mar & 2008 , reRr sy

Tal - 3 E1°21'00'Q2" N 0°200'19' Q"W  alevy. 0Ot Fve alt IES4AQ



Oldest Vehicle Observed — 1930 Austin
ngen

208803284623LNSCOTA1743 . jpy ,
i . '

:'-.
%
T
-

4 kY

- -t P

r % -l

.- b

‘-.. <4 '. x ‘_’ .!"'.‘..
'.’: 5;];- L :‘ 3 J-'
Y2 =8 "- » — AlA

R 1 P o

A - <
13.632 1.745 V



8.9186 542.48 25 U



ANPR Limitations
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Dieselisation of the Car Fleet

Count

Cars - Vehicle age profile by fuel type

Year

M Diesel

m Petrol
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Age Profile of the Public Transport

Fleet

PublicTransport - Vehicle age profile

Count

B Bus

B London Taxi

Year
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Average Age of Observed Fleet

Average age of observed vehicles

Vehicle Type Age (years)
Ealing Southwark UK average 2008*

Cars — Petrol (M1) 7.5 74 -
Cars — Diesel (M1) 2.0 4.7 -
Cars — Total (M1) 71 6.8 7.0
Light commercial — Petrol (N1) 8.2 6.0 -
Light commercial — Diesel (N1) 5.1 4.6 -
Light commercial — Total (N1) 5.3 46 6.8
Motorcycles (L1 and L3) 0.6 5.9 104
London taxis (Black cabs — M1) 7.7 7.0 -
Buses (M3) 7.2 6.6 9.0

“DoT, (2010)

Newcastle
+ University




Car Technology Trends
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Petrol cars — Nitric oxide emissions

Petrol car
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Petrol cars — Nitric oxide

NO (ppm)

Year of manufacture )




Diesel cars vs London taxis — Nitric

oxide emissions
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Diesel cars — Nitric oxide

Year of manufacture
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NO by year — Petrol vs Diesel cars

Nitric oxide emissions - Petrol vs Diesel cars
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Emissions standards for diesel cars

European type approval emissions standards for diesel cars (M1)

EU Engine
Directive | /fuel Limit values (g/km) Implementation dates

type* /7~ N\

CO HC & NOQ HC+NO, | PM Type In-use
- approval

Euro 1 D-1DI 2.72 1.0 0.14

D-DI 2.72 1.4 0.20 1/7/1992 | 31/12/1992

D-DI 2.72 1.0 0.14 1/7/1994 | 31/12/1994
Euro 2 D-1DI 1.00 0.7 0.08

D-DI 1.00 0.9 0.10 1/1/1996 | 1/1/1997
. | D-DI 1.00 b | 0.7 0.08 1/10/1998 | 1/10/1999
/Euro3 \ D 0.64 (1050 \ |0.56 0.05 1/1/2000 | 1/1/2001
\Euro4 /| D 0.50 0.25 / |0.30 0.025 1/1/2005 | 1/1/2006
N~

Source: Design Manual for Roads and Bridges, Volume 11, Section 3, Part 1, HA 207/07 Air Quality.
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Diesel cars — Influence of engine size

NO (grammes per litre of fuel burnt)

NO emissions from diesel cars

Euro1l

Euro 2 Euro 3 Euro 4

m <=2 litres
m > 2 litres
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London Taxis (Black cabs)

London Taxis

M Already required to be

=== Euro 3 compliant for
NO, and particulates,
either as built, or by
retro-fitting of
emissions control
equipment
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Diesel cars vs London taxis — Smoke
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London Taxis (Black Cabs) — NO / Smoke
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Abstract from TfL bus database

Bus type Tailpipe NO, f-NO, tailpipe PM
(g km™) (%) (g km™)
Euro Il buses fitted with DPF
Volvo B7TL 12.42 534 0.014
Double Deck
Scania Double Deck 10.58 39.3 0.008
Optare Solo 5.43 243 0.014
Single Deck
Mercedes-Benz 12.98 35.0 0.024
Citaro G Artic
Euro Il buses fitted with DPF and SCR
Dennis Dart 5.33 46.0 0.007
single deck
Dennis Dart 4.89 54.3 0.015
single deck
Euro IV buses without DPF
Dennis Enviro 400 7.26 3.7 0.052
double deck
Dennis Dart single 8.6 7.7 0.029
deck

Source: Trends in primary nitrogen dioxide in the UK, DEFRA 2007
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Observed London Buses 2008

Variability in observed bus nitric oxide emissions and smoke number

Make Model Year Borough  Season n NOppm Smoke number

Mean Median Mean Median
Dennis Single deck  1997-2000 Ealing Spring 264 661 601 0.05 0.03
Dennis Single deck  2001-2005 Ealing Spring 56 ‘1'812 641 0.05 0.04
Dennis Double deck 1997-2000 Ealing Spring 136 ‘1’ 754 694 0.05 0.03
Dennis Double deck 2001-2005 Ealing Spring 169 1338 1194 0.28 0.08

Dennis Double deck 1997-2000 Southwark Summer 184 ll?ﬂﬁ 669 0.19 0.10
Dennis Double deck 2001-2005 Southwark Summer 140 1042 902 0.16 0.09

Volvo Double deck 2001-2005 Ealing Spring 54 913 874 0.08 0.05

Volvo Double deck 1997-2000 Southwark Summer 229 ‘111133-r 1106 0.04 0.03
Volvoe Double deck 2001-2005 Southwark Summer 430 903 839 0.06 0.04
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Light Goods Vehicles

Diesel Car
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Light Goods Vehicles

Nitric oxide emissions - Cars & LCV's
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Primary NO, problem
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London 2008 diesel car NO data plus

(assumed) f-NO,
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Informing air quality strategies

Policies of excluding certain vehicle types based simply on the age of the
vehicle may not in all cases necessarily deliver the required air quality
Improvements (because some emissions do not decrease monotonically).

Euro 3 London taxis (as built) were observed to emit higher levels of
smoke (particulates) than Euro 1 or Euro 2 London taxis retro-fitted with
emissions control equipment. Needs further research. How
representative is the UV smoke measurement of particulates (compared
to other traditional particulate measurement methods)?

Euro 2 diesel cars were observed to emit higher levels of nitric oxide
(Mann-Whitney p<0.001) than either Euro 1 or Euro 3 diesel cars.

Mean NO emissions from Euro 4 diesel cars were observed to be 6 times
higher than from Euro 4 petrol cars.

(Some) Euro 3 buses were observed to emit higher levels of nitric oxide
than Euro 2 buses.

What about primary NO,? Increasing problem in new diesels. Would be
very useful to collect data on NO and NO, explicitly in future surveys
(awaiting decision on London Borough of Ealing grant bid to DEFRA,

submitted June 2011). x#=/Newcastle
+ University




Discussion

Glyn Rhys-Tyler

Transport Operations Research
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Geosciences

Cassie Building

Newcastle University
Newcastle upon Tyne NE1 7RU

Email: glyn.rhys-tyler@ncl.ac.uk

Tel: 0191 222 5458
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