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GETTING FAMILIAR WITH RDE  

TNO  RESEARCH & DEVELOPMENT PORTFOLIO  

2011-2015: (from the archives) 

on-road testing for emission factors and assessments 

developing RDE trips and assisting the Netherlands in RDE-LDV group 

2016: (all published: you can read about it) 

testing Euro-6 passenger cars in RDE and more (TNO 2016 report R11177) 

strength and weaknesses of RDE (TNO 2016 report 11227) 

2017: (this talk, reports and papers due in November) 

Understanding on-road variations in the RDE test 

Testing Euro-6 light commercial vehicles in RDE and normal use 

Review of the RDE evaluation methods on the basis of stakeholder data 

Robust statistical methods in in-service conformity  

Developing measurement equipment for monitoring (enhancing SEMS) 
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ALL TRIPS WITH EURO -6 LCVS IN 2017  
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oops! 

wow! 

every vehicle a 

unique symbol 



OBSERVATIONS FROM THE LCV TESTING  

Large variations in the Euro-6 NOx emissions results: 

differences between different vehicle models (factor 10) 

differences between driving styles and payloads (factor 5) 

differences between different usages (RDE, package delivery, motorway) 

 

RDE testing not trivial:  

Many invalid tests (RDE range: factor 2) 

Optimizing routes and instructions is essential 

Payload adds to the complexity of testing LCVs in RDE 

 

Major improvement of Euro-6 over Euro-5 vans: 

Dutch emission factors ~60% down from previous estimates based on Euro-5 

weighing by sales numbers essential for the correct average  
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RDE  EVALUATION METHODS  

òCORRECTING FOR DEVIATIONSó 
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large corrections 

without consistency 

Our working hypothesis 
 

Evaluation methods are 

intended to correct for 

deviations in test executions.  

 

In particular aspects related to 

velocity and CO2 emissions, 

since these aspects are the 

basis of the evaluation 

methods. 

 

Varying conditions, vehicles, 

and text executions at the same 

time show a large uncorrelated 

scatter of the corrections. 

randomization or some systematics? 



DRIVING BEHAVIOUR AND PAYLOAD  

SPECIAL TESTS WITH FOCUS ON EVALUATION METHODS  

keeping the same: 

vehicle  

weather (i.e. tested in one period) 

route (fixed RDE route) 

conditioning (one RDE test after another) 

driver  

variation in: (relevant for evaluation methods) 

 driving instructions: 

gear shifting 

stopping distance and time 

headway 

payload 
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RDE  RANGE IN THE FULL RANGE OF 

DRIVING BEHAVIOUR AND PAYLOAD  
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factor 5 

in all trips 

factor 2 

in RDE trips 



THE EFFECT OF EMROAD * (MAW) ON 

VALID TRIPS WITH THE SAME VEHICLE  

SYSTEMATIC!   
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URBAN 45% 

downward 

correction 

TOTAL 35% 

downward 

correction 

there is no ñreferenceò, for which there is no correction 

factor 2 factor 2 

* only two valid tests for CLEAR (PB), no analysis possible 



THE PROBLEM WITH TESTING VANS  

WITH PAYLOAD UP TO 90% MAXIMAL WEIGHT  
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power depends on test mass invariant: power ~ CO2 rate [g/s] 



SAME MAKE AND MODEL CLASS III VAN  

DEVELOPMENT IN EMISSION PERFORMANCE  
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Euro-5 Euro-6 Euro-VI 
ñ3.5 ton ă 5 ton GVWò 

also well-performing vehicles show variations in emissions 

best motorway best urban 



ASSESSING COLD START AND CONTROL  

STUDY OF RESIDUALS  

òDETECTING DIFFERENCESó  

 

11 | assesment of recent changes in RDE legislation 

cold start 

deviations (residues) from 

average emission 

behaviour with (vel, CO2) 

shows specific 

optimizations 



THE PROBLEM WITH DRIVERS  

òIT IS PERSONALó 
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the decisive test driver  the erratic test driver  

time spend at given speed and throttle position 


