
RDE-LDV process. ICCT’s 
views and presentation of 
PEMS meta-study results

Vicente Franco, Peter Mock 
vicente@theicct.org

AECC Technical Seminar on Real-Driving Emissions (RDE)
Brussels, April 29 2015



2

Real Driving
Emissions

Introduction. Vehicle 
emission standards 
worldwide



the ICCT: mission and activities

The mission of ICCT is 
to dramatically improve 
the environmental 
performance and 
efficiency of cars, 
trucks, buses and 
transportation systems 
in order to protect and 
improve public health, 
the environment, and 
quality of life. 

§ Non-profit research 
organization

§ Air pollution and climate 
impacts

§ Focus on regulatory 
policies and fiscal 
incentives 

§ Activity across modes 
including aviation and 
marine

§ Global outreach, with 
special focus on largest 
markets

3www.theicct.org
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Vehicle emission standards worldwide
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Vehicle emission standards worldwide
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Baseline Accelerated
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…and they can make a difference in air quality…
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...but sometimes they are not successful: NOx
emissions from Euro 6 Diesel cars are (on average) 
worse than they should have been 15 years ago!!
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Real Driving
Emissions

The RDE-LDV process.
ICCT PEMS metastudy



Why does RDE-LDV matter? 

• Air quality problems in Europe related to NOX from road 
vehicles

• Driver of changes in Diesel NOX aftertreatment; implications 
on small Diesel PC market

• Novel use of PEMS in LDV regulations. Other regions are 
looking at the EU!

10

Introduction: RDE-LDV process



Why does RDE-LDV matter? 
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Introduction: RDE-LDV process
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Why does RDE-LDV matter? 
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Introduction: RDE-LDV process
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Diesel passenger cars meta-study
Real-world Emissions Report 2014: Modern Diesel Cars

• Multiple data sources
• 15 vehicles (3 Tier 2 Bin 5 + 12 Euro 6)
• 5 different sources 
• 96 trips/ 140 hrs / 6,400 km of recorded data

• One multi-level analysis and reporting framework
• Raw emission factors (trip averages)
• Windowed emissions (‘on-road compliance’)
• Situation-specific emissions
• Instantaneous emissions

www.theicct.org

OCTOBER 2014WHITE PAPER

communications@theicct.org        

BEIJING   |    BERLIN   |    BRUSSELS   |    SAN FRANCISCO   |    WASHINGTON

REAL-WORLD EXHAUST EMISSIONS 
FROM MODERN DIESEL CARS
A META-ANALYSIS OF PEMS EMISSIONS DATA FROM EU (EURO 6) 
AND US (TIER 2 BIN 5/ULEV II) DIESEL PASSENGER CARS.  

PART 1: AGGREGATED RESULTS

AUTHORS: Vicente Franco, Francisco Posada Sánchez, John German, and Peter Mock

http://www.theicct.org/real-world-exhaust-emissions-modern-diesel-cars
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‘Raw’ average distance-specific emissions, by vehicle

Diesel PEMS meta-study: Overall results
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15 test vehicles in total (6 manufacturers),
ent NOX control technologies:

  • 10 selective catalytic reduction (SCR)
  • 4 exhaust gas recirculation (EGR)
  • 1 lean NOX trap (LNT)

Average Euro 6 NOX conformity factors 
(ratio of on-road emissions to legal limits): 
  • all cars: 7.1
  • best performer (Vehicle C, SCR): 1.0
  • bad performer (Vehicle H, LNT): 24.3
  • worst performer (Vehicle L, SCR): 25.4

On-road emission results, by vehicle 

EGR
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EGR

http://www.theicct.org/real-world-exhaust-emissions-modern-diesel-cars
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Diesel PEMS meta-study: Results
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Diesel PEMS meta-study: Results for NOx

Mean CF = 7.1

Best vehicle: 1.0
Worst vehicle: 25
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Diesel PEMS meta-study: Results for CO

Mean CF = 0.40
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Diesel PEMS meta-study: Results for CO2

Mean on-road/type-approval ratio = 1.43
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Meta-study: Results in more detail
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Situation-specific analysis: undemanding driving conditions

Diesel PEMS meta-study: Results by 
driving condition
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NOX emission factors [mg/km]

Meta-study: Results by driving condition
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Diesel PC meta-study: Results by 
aftertreatment technology
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Diesel PC meta-study: Part 2

Coming soon, with additional vehicles and
a detailed analysis of real-world emissions
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Final thoughts
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From laboratory to road: PEMS makes it possible to 
accurately measure real-world emissions

Road tests with PEMS

Chassis dyno measurements

Photo credit: AVL / ERMES Group
Vehicle photos unrelated to the results shown

http://www.theicct.org/use- emissi ons-testi ng-li ght-duty-di esel-vehicl es-us
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Trust is good – control is better!
Vehicle emissions certification/testing in the EU and US

Pre-production  testing
Certificate  of  Conformity

Manufacturer

Conformity  tests
about  10%  of  vehicles

EPA

vehicle design and build 0 km 100,000 km50,000 km

Selective  Enforcement  Audit  +
Confirmatory Road  Load  Testing

EPA

In-use  verification
tests  on  random  sample

Manufacturer

In-use  surveillance
random  /  selected  sample

EPA

1

2

3

4

5

Pre-production  testing
Certificate  of  Conformity

Manufacturer 1

http://www.theicct.org/bl ogs/s taff /bought-ti ger- got-hello-ki tty- how-fix-vehicl e-fuel-econom y-fraud-china
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A chain is only
as strong...

...as its weakest
link

A robust pollutant / CO2 regulation
requires:
• A modern test procedure
• Independent retests
• On-road testing
• Transparency of test results

In a nutshell

Photo credit: http://photoopi a.com /vi ew/6856-Schw aches+ Glied+in+ der+Kette.html

http://www.theicct.org/blogs/staff/trend-that-cant-continue-europes-car-co2-emissions-gap
http://www.theicct.org/blogs/staff/will-new-test-procedure-solve-problem-latest-developments-eu-vehicle-testing
http://www.theicct.org/blogs/staff/art-cooking-popcorn-and-2013-eu-statistical-pocketbook
http://www.theicct.org/wltp-how-new-test-procedure-cars-will-affect-fuel-consumption-values-eu
http://www.theicct.org/laboratory-road-2014-update
http://www.theicct.org/real-world-exhaust-emissions-modern-diesel-cars
http://www.theicct.org/wltp-november2013-update

More info:



Thank you for your 
attention!
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vicente@theicct.org
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