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Fig. 2: FEV Robustness Tool

New markets, increasingly stringent exhaust gas 
regulations and a steady increase in the number of 
vehicle derivatives has led to the need for prolonged 
vehicle endurance testing. Despite the existence of 
intelligent concepts for reducing testing distances 
that are driven, FEV’s vehicle testing team has in-
creased its competence regarding the countries it 
services as well as the technological issues we can 
solve. Aside from our well-established endurance te-
sting procedures in Europe, the U.S. and China, we 
now offer vehicle endurance testing in India, Russia, 
Brazil, Turkey and Dubai. Moreover, on the technolo-
gical side, we have added new procedures regarding 
complete vehicle issues, such as rough road testing.
The endurance test programs are either defined by 
our client or, alternatively, FEV can utilize its own 
programs and routes. These are characterized by 
highly efficient methods for reducing the distances 
driven, while maintaining a high degree of field cor-
relation. The quality demands of new markets on 
established automotive manufacturers are rigorous. 
For example, insufficient testing of boundary condi-
tions, such as a variety fuel quality within a target 
country, can lead to a market failure that can irre-
parably damage the brand’s image. Our team has 
been supporting OEMs for many years in the exe-
cution of vehicle endurance testing of passenger 
and commercial vehicles. This testing includes the 
powertrain (emissions, diagnostics and mecha-
nics) and aspects of the complete vehicle (body 
structure, passenger compartment and chassis), 

thus providing a complete investigation of the pro-
duct. The testing team in the target country is con-
trolled by a specialized project management group 
in Aachen, Germany which ensures a reliable inter-
face to the client. Data acquisition from all countries 
is carried out by FEV’s own data  loggers or by the 
client’s applications. Data analysis may be perfor-
med by either the respective technical department 
at FEV or by the client. The technical department 
always works closely with the testing team at the 
specific location.

The use of a new OBD tool is described in the follo-
wing text as an example for the continuous impro-
vement of our testing procedures and tools. A ro-
bustness tool for OBD applications is being used at 
many OEMs, which displays all diagnostic and ECU 
data collected during the entire run in an overview 
(1). At a glance, it can be recognized “online“ whe-
ther individual parameters approach their respective 
threshold values, facilitating the need for early inter-
vention by the calibration engineers. This analysis 
also considers – aside from geographical and envi-
ronmental conditions – driving behavior and yields a 
full verification of our clients’ desired target values.

FEV’s professional team has over 40 million testing 
kilometers (24.85 million miles) under its belt and is 
ready to face new challenges.
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The latest emission regulations in key markets around 
the world require increasingly complex exhaust after-
treatment systems, in addition to improved internal 
engine measures. Consideration must also be given 
to fuel consumption, CO2-emissions, costs, as well 
as the durability and packaging aspects, in addition to 
the demands concerning exhaust emissions, .There-
fore, in the future, a holistic approach toward the en-
gine and aftertreatment system will be indispensable 
to achieve a fully optimized system.

Diesel Particulate Filter (DPF) and SCR technology 
are applied as aftertreatment technologies for com-
mercial and industrial engine applications. FEV has 
long term experience with both technologies in the 
relevant areas from benchmarking and layout of such 
systems, extensive simulation tools and methodolo-
gies, the development of ECU software functionalities, 
engine test bench calibration as well as final valida-
tion in the vehicle. FEV’s scope of work includes a 
broad range from production development projects 
for EU 6, US10/US13 as well as Tier 4 legislation 
to pre-development projects and future-oriented 
research activities. Typical demands and boundary 
conditions for commercial and industrial engines are 
considered within these activities, such as a large 
variety of unique customer cycles for one specific en-
gine, or application-specific technical solutions, such 
as passive DPF concepts for agricultural machinery 
or stand-still regenerations.

The layout tasks for exhaust aftertreatment systems 
as well as their calibration and validation have beco-
me increasingly more complex, to the point that the 
systematic introduction of modern development and 
calibration tools has become necessary. FEV uses 
model-based approaches which are used, for examp-
le, in efficient SCR system calibration and off-line 
calibration of DPF loading models. 

Special focus is required to achieve an overall opti-
mization of the complete system including the future 
engine and aftertreatment systems. This optimiza-
tion needs to be considered holistically with regard 
to hardware layout, calibration of operation modes 
(such as normal mode and SCR heating mode), as 
well as operating strategies (such as switching bet-
ween different operation modes). FEV offers an in-
novative approach utilizing a combination of global 
DoEs and simulation of the exhaust aftertreatment 
system using an FEV developed Simulink-based si-
mulation tool (FEV SimEx) that results in very short 
calculation times. This approach also enables an ef-
ficient variant calibration for development time and 
costs, which is very important in the industrial engine 
area where a huge number of variants concerning 
engine specifications and customer-specific applica-
tions are commonly considered.
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Expanded vehicle testing 
portfolio at FEV

Optimized exhaust aftertreatment systems 
for commercial and industrial engines

Fig. 1: Emission Regulation On-/Off-Road / Locomotive / Marine
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Fig. 1: Low fuel quality
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