
Trends in Real Driving Emissions from
roadside measurements

Dr James Tate
Institute for Transport Studies, University of Leeds, UK



CONTENTS

2

▶ Remote sensing Real Driving Emissions (RDE)
 Method
 Verification

▶ Results 2015
▶ Effectiveness of Euro 6 /VI
 Passenger cars

+ Emission Factor estimation
+ NOX Emission contribution (%)

✘ Taxis
 LGVs
 HGVs
✘ Buses

▶ #dieselgate analysis

▶ Outlook & Recommendations



METHOD

3



Camera
(Number plate)

Vehicle Detector
(Speed andAcceleration)

Source/Detector

Mirror Box

Source

Detector

Emissions Analyser
(Common

Configurations)

Camera
(Number plate)

Vehicle Detector
(Speed andAcceleration)

Source/Detector

Mirror Box

Source

Detector

Emissions Analyser
(Common

Configurations)

REMOTE SENSING VEHICLE EMISSIONS
Surveying the vehicle fleet on the road

ESP RSD-4600 instrument (www.esp-global.com)
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METHOD VERIFICATION
Speed & acceleration measurements
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 Off carriage-way tests tracked vehicles (VBox: GPS, CAN bus)

 Repeated pass-bys



METHOD VERIFICATION
Inter-comparison of two Remote Sensing Devices
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Measured Emission ratios
From peak exhaust plume conc.

ଶ

ଶ

ைூ் 

ଶ

ଶ
Predict NO2 and total NOX contribution
using f-NO2 reported by Carslaw (2013)

NOX ESTIMATION METHOD
Passenger cars | Estimation of Emission Factors

7 Carslaw, D., Rhys-Tyler, G. 2013. Remote sensing of NO2 exhaust emissions from road vehicles. King’s College London, Final draft,
11th April 2013.

Euro Standard Petrol f-NO2 Diesel f-NO2

Euro 0 2 8

Euro 1 2 8

Euro 2 3 8

Euro 3 4 16

Euro 4 7 26

Euro 5 12 26

Euro 6 12 34



DATA COLLECTION | 2015
Remote Sensing & Vehicle Tracking
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 Aberdeen campaign 2015:

 REMOTE SENSING
 10 survey days (08:00 – 18:00 hrs)

 25, 000 ‘valid’ measurements

 5 sites

 CAR TRACKING
 Sample over 2-days

 VBox GPS, road speed (CAN Bus)

 160 kms



RESULTS | 2015
Speed & acceleration measurements
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CAR TRACKING REMOTE SENSING

Time stationary = 26%
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RESULTS | 2015
Instantaneous Emission Modelling (IEM) using Car tracking data

10

0 500 1000 1500 2000

0
2
0

4
0

6
0

S
p

e
e

d
(k

m
.h

1
)

0 500 1000 1500 2000

-6
-2

0
2

4
6

G
ra

d
ie

n
t
(%

)

0 500 1000 1500 2000

0
2

4
6

C
O

2
(g

.s
e

c

1
)

0 500 1000 1500 2000

0
1
0

2
0

3
0

4
0

Time (seconds)

N
O

X
(m

g
.s

e
c

1
)

0 500 1000 1500 2000

1
0

3
0

5
0

Time (seconds)

P
M

(µ
g

.s
e

c
1
)



RESULTS | 2015
IEM verification – Transport for London Laboratory Data

CO2 NOX

Euro 5 MPV over the 140 km London Drive Cycle (Urban, suburban & motorway)
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EMISSION FACTOR (EF) ESTIMATION METHOD
Passenger cars
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https://www.theccc.org.uk/wp-content/uploads/2015/09/Impact-of-real-world-driving-emissions-for-UK-cars-and-vans.pdf
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PASSENGER CARS | CO2
Results Spring/ Summer 2015
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PASSENGER CARS | NOX
Results Spring/ Summer 2015
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Euro standard
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Results Spring/ Summer 2015
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PASSENGER CARS | NOX contributon
Results Spring/ Summer 2015
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PASSENGER CARS | Euro 6
% of Passenger cars registered since Sept 2014 that are Euro 6
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PASSENGER CARS | PM (opacity)
Results Spring/ Summer 2015
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LGVs | NOX
Results Spring/ Summer 2015
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LGVs | PM
Results Spring/ Summer 2015
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HGVs | NOX
Results Spring/ Summer 2015
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HGVs | NOX
Corroboration TfL data
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#DIESELGATE
Euro 5 2.0-litre diesel cars with EA189 engine
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#DIESELGATE
NOX emissions of common marques & models

Euro Standard
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OUTLOOK
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