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Introduction

The use of the chassis dynamometer test cell has been an integral part of the vehicle
development and validation process for several decades. Developments in global climate
science and environmental health monitoring have driven a wide-ranging debate in

the fields of CO, reduction and air quality improvement. This discourse has focused

on road transport and, especially, passenger cars because they are a very visible and
tangible sector requiring improvement. Events have moved the type approval testing

of passenger cars from being a somewhat niche topic understood by a small group of
engineers and regulators into a widespread topic of conversation. The deficiencies in
historical testing regimes and the failure of some companies to adequately regulate their
own work have focused the attention of regulators, policy makers, and the public on
laboratory procedures and instrumentation methods in an unprecedented manner.

For practicing engineers, it is important to understand our wider role in society, as well

as in our own organizations. In chassis dynamometer testing, these responsibilities come
together and are focused on the delivery of clean efficient vehicles that meet legislative
requirements, as well as customer aspiration. These requirements must be met by vehicles
that are robust and durable in the real-world. In addition, the vehicles must be economi-
cally viable in order for the industry to continue providing the affordable mobility which
has driven so much economic, personal, and social progress over the last century. The
pervading environmental lobby presents new challenges to our industry, and the precise
experimental validation of vehicle performance on modern capable chassis dynamometers
under realistic operating conditions will be fundamental in overcoming this challenge.

The chassis dynamometer test cell design involves specialists in many different fields—
such as mechanics, ventilation, and refrigeration—who may not be experts in automotive
vehicle engineering. In addition, automotive engineers may not have in-depth knowl-
edge in all aspects of testing facilities.

As the demands on chassis dynamometer testing become more exacting and at the
same time more diverse, the challenge of delivering effective installations and operating

xiii
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procedures becomes ever greater. This book sets out to gather knowledge from both
groups of specialists to achieve a better understanding on the testing uncertainties asso-
ciated with the vehicle chassis dynamometer test cell, and to enable informed design
and the use of these facilities.

I.1 General Objective

The intention of this book is to analyze the main factors affecting a vehicle in order
to reproduce them as close as possible in a testing facility specifically designed for
this purpose.

The first objective is to give guidance and recommendations on how vehicle tests should
be performed.

The second objective is to obtain a deeper knowledge on the requirements of chassis
dynamometer testing facilities so that they can be optimized, reducing unnecessary cost
because of overdimensioning or underperformance.

The last objective is to give the reader an overview of the current emissions legislation,
its limitations, and its evolution.

1.2 Book Structure

This book has been divided into three parts:

® Part1: The Vehicle: The objective of this section is to analyze the main parameters
of influence on a vehicle when it is running on the road and look at how to
consider these parameters when designing a chassis dynamometer test cell. The
key aspects affecting the vehicle system performance and powertrain operating
principles must be considered at all stages when designing the facility and test
procedures if a realistic validation environment is to be achieved.

® Part II: The Test Cell: The objective of this section is to study the different
components of a chassis dynamometer test cell, the characteristics, and the design
criteria of the test cell, which are relevant to the execution of effective vehicle tests.
The chassis dynamometer system is a large and complex installation with many
interdependencies. The designer or test engineer must understand enough of the
essential behavior of each part of the facility to form an effective overview.

® PartIII: Vehicle Homologation Process and Tests: This section is largely
governed by legislative requirements for today and the foreseeable future.

The main objective of this section is to give the reader an understanding on the
main legislation worldwide. It explains briefly the enforcement programs in the

EU and the U.S,, analyzing in more detail how effective it has been in Europe
until 2017.

It introduces the reasons for the revision of the EU legislation and the new testing
procedures known as Worldwide Harmonized Light-Duty Vehicle Test Procedure
and real-driving emissions.
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