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NEW EMISSIONS TESTING WILL CREATE UNEXPECTED 
CHALLENGES FOR OEMs

WLTP and RDE are two acronyms that vehicle engineers will hear 
a lot more about in 2017. And with good reason, for these new test 
regimes, the Worldwide harmonised Light vehicle Test Procedure 
(WLTP) and Real Driving Emissions (RDE) cycle will radically change 
the way emissions from all vehicles are measured and presented to 
the consumer. 

Simon Williams, Leader of RDE Development at MAHLE Powertrain, 
agrees that the incumbent emissions regulations are in need 
of improvement; however he also believes that the new regime 
contains several aspects which could create challenging times 
ahead for powertrain engineers facing the new RDE test procedure.

For years, vehicle manufacturers have been accused 
of exploiting the lab-based NEDC test to produce 
fuel economy and emissions figures that bear little 
relation to the real-world driving experience. 

By September 2017, the European Commission intends 
to introduce a far tougher test regime, known as Real 
Driving Emissions (RDE), which better represents real-
world driving. In addition, the NEDC cycle is being 
replaced by the the World Harmonised Light Vehicle 
Test Procedure (WLTP) which aims to close the gap 
between laboratory and real-world emissions.

Evidence suggests that ambiguities in the current NEDC 
system have enabled emissions results measured on 
this cycle to deviate from real-world emissions. 

Williams comments: “Based on a 46 year old, repetitive, 
20 minute cycle on a rolling road, it is easy to see how the 
NEDC was not very representative of current real-world 
driving. Even before the crisis facing Volkswagen emerged, 
industry leaders were working with the EU Commission to 
create a more realistic, reliable and trusted test regime.”

It is definitely time for a change. Technical working groups 
from within the industry have been set up to support the 
WLTP and RDE development process. However, these new 
processes represent a huge step change in emissions 
legislation which will have timing and cost implications for 
all manufacturers’ development programs.

WLTC - Devil in the detail?
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A NEW REGIME? 

At the heart of the change from NEDC to WLTP is the test cycle contained within the latter – known by the 
acronym WLTC – the Worldwide Light vehicle Test Cycle. In practice, this is a revised, much more complex 
model which is still based on testing the vehicle on a rolling road. One of its major enhancements, 
compared to the NEDC model, is the increased time at higher speeds and therefore, higher engine loads. 
There is also more transient engine operation, i.e. changes in engine speed, and the cycle is significantly 
longer - which should result in more accurate fuel consumption figures. 

Another key difference between the old and new regimes is the way vehicles can be coasted down. 
Traditionally, this element of the test is used to measure the frictional and drag effect of the vehicle and 
is performed on a test track in optimal conditions. Williams explains: “Adhering to the NEDC cycle, you 
simply picked your car model, put it on the rolling road and coasted it down. That was the result. With 
WLTP, OEMs will have to provide coast down data for the best case (lightest weight and minimum 
drag) and worst case (heaviest weight and highest drag).  All emissions data will then be collected from 
the worst case condition. This new approach is designed to close the gap between test cycle and real-
world testing and therefore achieve as much transparency as possible.”

The official CO2 figure for each variant of any particular model sold will then be calculated by interpolation 
of the measured values for the best and worst case variants of that model. 

The transition period from NEDC to WLTC is expected to create a further challenge for OEMs. 
As Williams explains: 

Due to the unfortunate practicalities of introducing a new test regime across several established 
markets, there is a mismatch in regulations which will see a degree of overlap between the old and 
new test procedures. Some OEMs may end up having to adhere to both WLTP, RDE and NEDC at 
the same time until 2021 as there’ll be a three year transitionary period.For some test teams, this 
will be awkward to manage.

Nevertheless, MAHLE Powertrain’s engineers believe that the switch from NEDC to WLTP is not the 
biggest challenge facing the industry in 2017 and beyond. The adoption of RDE within this framework is 
where the real work lies - RDE is the great unknown.
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RDE TEST ROUTES 

As the first independent powertrain consultancy to achieve VCA 
approval for its real-world RDE routes, MAHLE is in a strong position to 
comment on the complexities of achieving vehicle approval from this 
perspective. 

While accommodating the various routes that include urban, rural and 
motorway driving is difficult enough, Williams highlights another layer 
of test compliance that presents a significant challenge for test centres, 
consultancies and vehicle manufacturers alike.

To certify a vehicle, it needs to pass a minimum of two tests under 
the RDE rules – which can be undertaken by an approved test facility 
or by the OEM themselves. However, a final sting in the tail rests 
within the legislative document for vehicle sign off that states: ‘The 
manufacturer of this vehicle confirms that this vehicle complies with all 
RDE conditions.’ 

Examining the details of the RDE conditions highlights the fact that 
a number of new parameters have been set, based on external 
temperature, altitude, speed, driver ‘aggressivity’ and gradient.

In short, while the manufacturer could sign off their new vehicle 
using the certified RDE tests, they also now have to ensure that this 
performance can be achieved across all eventualities, as laid down in 
the new regulations.  

Williams explains: “Meeting RDE requirements can be challenging 
enough for OEMs under normal conditions, but undertaking 
these tests to meet the new temperature, altitude, speed, driver 
aggressivity and gradient measures is causing huge headaches for 
many in the industry. Under the new regime, OEMs will ultimately 
need to meet RDE emissions targets from -7 °C up to 35 °C. 
Similarly, tests will have to be conducted at altitudes of up to 1300 m 
– which is higher than Mount Snowdon or Scafell Pike.”
Clearly, the automotive sector has to find solutions for the challenge of 
achieving such stringent conditions consistently.
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THE WAY AHEAD

The MAHLE Powertrain team in the UK has already developed an approved real-world RDE solution, 
utilising PEMS (portable emissions measurement system) kits on board various test vehicles. However, 
given its analysis of the emerging detail of RDE, test experts from Northampton believe that upfront 
simulation of RDE cycles is fundamental to ensuring that emissions can be achieved over all RDE 
conditions.  These simulations can then be validated on the rolling road, ensuring the most accurate, 
reliable and resilient simulation process for developing vehicles to be fully compliant with RDE 
requirements. 

As well as meeting the new RDE regulations, a dyno-based solution would ensure consistency and 
also address the understandable concerns about time and cost. Furthermore, getting the data wrong, 
especially where emissions are concerned, could wreak havoc to an OEM’s reputation and profits, should 
a vehicle not live up to its published RDE results.

Williams concludes: “Given the huge pressure on OEMs to achieve in-service conformity across all of 
their new vehicles, getting the RDE data right first time is crucial. This far broader set of test conditions 
– that include the altitude and temperature elements – is not yet widely understood within the vehicle 
manufacturing community. However, given the tight timescales involved, we’re suggesting that OEM’s 
make this their number one strategic priority in 2017.” 
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