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Reduced Emissions and Fuel Consumption in Automobile Engines

Over the last several years, there has been much discussion on the interrelation of CO2 emissions 
with the global warming phenomenon. This in turn has increased pressure to develop and produce 
more fuel efficient engines and vehicles. This is the central topic of this book. It covers the underlying 
processes which cause pollutant emissions and the possibilities of reducing them, as well as the fuel 
consumption of gasoline and diesel engines, including direct injection diesel engines. As well as the 
engine-related causes of pollution, which is found in the raw exhaust, there is also a description of 
systems and methods for exhaust post treatment. The significant influence of fuels and lubricants (both 
conventional and alternative fuels) on emission behavior is also covered. In addition to the conventional 
gasoline and diesel engines, lean-burn and direct injection gasoline engines and two-stroke gasoline 
and diesel engines are included. The potential for reducing fuel consumption and pollution is described 
as well as the related reduction of CO2 emissions. Finally, a detailed summary of the most important 
laws and regulations pertaining to pollutant emissions and consumption limits is presented. This book 
is intended for practising engineers involved in research and applied sciences as well as for interested 
engineering students.

Emissions Control Technology Assessment of Heavy Duty Vehicle Engines

This book provides a comparative analysis of both diesel and gasoline engine particulates, and 
also of the emissions resulting from the use of alternative fuels. Written by respected experts, it 
offers comprehensive insights into motor vehicle particulates, their formation, composition, location, 
measurement, characterisation and toxicology. It also addresses exhaust-gas treatment and legal, 
measurement-related and technological advancements concerning emissions. The book will serve as 
a valuable resource for academic researchers and professional automotive engineers alike.

Engine Exhaust Particulates
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The Automotive Industry and the Environment

Contributions by Surhid Gautam and Lit-Mian Chan. This book presents a state-of-the art review of 
vehicle emission standards and regulations and provides a synthesis of worldwide experience with 
vehicle emission control technologies and their applications in both industrial and developing countries. 
Topics covered include: * The two principal international systems of vehicle emission standards: those 
of North America and Europe * Test procedures used to verify compliance with emissions standards 
and to estimate actual emissions * Engine and aftertreatment technologies that have been developed 
to enable new vehicles to comply with emission standards, as well as the cost and other impacts of 
these technologies * An evaluation of measures for controlling emissions from in-use vehicles * The role 
of fuels in reducing vehicle emissions, the benefits that could be gained by reformulating conventional 
gasoline and diesel fuels, the potential benefits of alternative cleaner fuels, and the prospects for using 
hydrogen and electric power to run motor vehicles with ultra-low or zero emissions. This book is the 
first in a series of publications on vehicle-related pollution and control measures prepared by the World 
Bank in collaboration with the United Nations Environment Programme to underpin the Bank's overall 
objective of promoting transport that is environmentally sustainable and least damaging to human 
health and welfare.

Air Pollution from Motor Vehicles

The objective of this book is to present a fundamental development of the science and engineering 
underlying the design of exhaust aftertreatment systems for automotive internal combustion engines. 
No pre-requisite knowledge of the field is required: our objective is to acquaint the reader, whom we 
expect to be new to the field of emissions control, with the underlying principles, control methods, 
common problems, and fuel effects on catalytic exhaust aftertreatment devices. We do this in hope 
that they can better understand the previous and current generations of emissions control, and improve 
upon them. This book is designed for the engineer, researcher, designer, student, or any combination 
of those, who is concerned with the control of automotive exhaust emissions. It includes discussion of 
theory and fundamentals applicable to hardware development.

Advanced automotive technology : visions of a super-efficient family car.

Concerns for fuel economy and reduced emissions have turned the attention of automotive internal 
combustion engine manufacturers to the exhaust system and towards technological system devel-
opment to account for the significant levels of potential energy that can be recovered. The present 
volume on "Automotive Exhaust Emissions and Energy Recovery" for both gasoline and diesel 
engines is therefore both timely and appropriate. Whereas diesel engines have been predominantly 
turbocharged, only a relatively small percentage of gasoline engines are similarly equipped, which has 
led to significant efforts by engine manufacturers in recent years to downsize and down-speed these 
engines. On the other hand, the relative focus in diesel engine development in terms of emissions 
and exhaust energy recovery has shifted toward devices other than the turbocharger for enhanced 
energy recovery and emissions control technologies in order to allow the diesel engines of the future 
to keep up with the dual-demand for very low emissions and increasing levels of fuel economy. The 
book focuses on the exhaust system and the technologies and methods used to reduce emissions 
and increase fuel economy by capitalising on the exhaust gas energy availability (either in the form 
of gas kinetic energy or as waste heat extracted from the exhaust gas). It is projected that in the 
short to medium term, advances in exhaust emissions and energy recovery technologies will lead the 
way in internal combustion engine development and pave the way towards increasing levels of engine 
hybridisation until fully electric vehicle technology can claim a level of maturity and corresponding 
market shares to turn the bulk of this focus away from the internal combustion engine. This book is 
aimed at engine research professionals in the industry and academia, but also towards students of 
powertrain engineering. The collection of articles in this book reviews the fundamentals of relevance, 



recent exhaust system technologies, details recent or on-going projects and uncovers future research 
directions and potentials.

Automotive Emissions Regulations and Exhaust Aftertreatment Systems

This book focuses on gasoline compression ignition (GCI) which offers the prospect of engines with 
high efficiency and low exhaust emissions at a lower cost. A GCI engine is a compression ignition (CI) 
engine which is run on gasoline-like fuels (even on low-octane gasoline), making it significantly easier 
to control particulates and NOx but with high efficiency. The state of the art development to make GCI 
combustion feasible on practical vehicles is highlighted, e.g., on overcoming problems on cold start, 
high-pressure rise rates at high loads, transients, and HC and CO emissions. This book will be a useful 
guide to those in academia and industry.

A Report on Automotive Fuel Economy

Direct injection enables precise control of the fuel/air mixture so that engines can be tuned for improved 
power and fuel economy, but ongoing research challenges remain in improving the technology for 
commercial applications. As fuel prices escalate DI engines are expected to gain in popularity for 
automotive applications. This important book, in two volumes, reviews the science and technology of 
different types of DI combustion engines and their fuels. Volume 1 deals with direct injection gasoline 
and CNG engines, including history and essential principles, approaches to improved fuel economy, 
design, optimisation, optical techniques and their applications. Reviews key technologies for enhancing 
direct injection (DI) gasoline engines Examines approaches to improved fuel economy and lower 
emissions Discusses DI compressed natural gas (CNG) engines and biofuels

Automotive Exhaust Emissions and Energy Recovery

This book discusses all aspects of advanced engine technologies, and describes the role of alterna-
tive fuels and solution-based modeling studies in meeting the increasingly higher standards of the 
automotive industry. By promoting research into more efficient and environment-friendly combustion 
technologies, it helps enable researchers to develop higher-power engines with lower fuel consumption, 
emissions, and noise levels. Over the course of 12 chapters, it covers research in areas such as 
homogeneous charge compression ignition (HCCI) combustion and control strategies, the use of 
alternative fuels and additives in combination with new combustion technology and novel approaches 
to recover the pumping loss in the spark ignition engine. The book will serve as a valuable resource for 
academic researchers and professional automotive engineers alike.

Improving Automobile Fuel Economy

Dr. Fuquan (Frank) Zhao and experts in the field address a broad spectrum of key research and 
development issues in the rapidly progressing area of near-zero-emission gasoline-powered vehicles. 
Written in response to the increasingly stringent emissions legislation, this book provides the reader 
with a concise introduction to technology developments in near-zero-emission gasoline-powered vehi-
cles. The material reflects global technical initiatives within the automotive and research communities. In 
all, this book contains more than 450 pages, with nearly 200 descriptive diagrams and/or images. It will 
serve as a valuable desk reference and provide the basics for those who are interested in understanding 
this advancing technology.

Automotive Technologies for Fuel Economy

NOx Emission Control Technologies in Stationary and Automotive Internal Combustion Engines: 
Approaches Toward NOx Free Automobiles presents the fundamental theory of emission formation, 
particularly the oxides of nitrogen (NOx) and its chemical reactions and control techniques. The book 
provides a simplified framework for technical literature on NOx reduction strategies in IC engines, 
highlighting thermodynamics, combustion science, automotive emissions and environmental pollution 
control. Sections cover the toxicity and roots of emissions for both SI and CI engines and the formation 
of various emissions such as CO, SO2, HC, NOx, soot, and PM from internal combustion engines, 
along with various methods of NOx formation. Topics cover the combustion process, engine design 
parameters, and the application of exhaust gas recirculation for NOx reduction, making this book 
ideal for researchers and students in automotive, mechanical, mechatronics and chemical engineering 
students working in the field of emission control techniques. Covers advanced and recent technologies 



and emerging new trends in NOx reduction for emission control Highlights the effects of exhaust gas 
recirculation (EGR) on engine performance parameters Discusses emission norms such as EURO VI 
and Bharat stage VI in reducing global air pollution due to engine emissions

Gasoline Compression Ignition Technology

For years, diesel engines have been the focus of particulate matter emission reductions. Now, however, 
modern diesel engines emit less particles than a comparable gasoline engine. This transformation 
necessitates an introduction of particulate reduction strategies for the gasoline-powered vehicle. Many 
strategies can be leveraged from diesel engines, but new combustion and engine control technologies 
will be needed to meet the latest gasoline regulations across the globe. Particulate reduction is a 
critical health concern in addition to the regulatory requirements. This is a vital issue with real-world 
implications. Reducing Particulate Emissions in Gasoline Engines encompasses the current strategies 
and technologies used to reduce particulates to meet regulatory requirements and curtail health 
hazards - reviewing principles and applications of these techniques. Highlights and features in the book 
include: Gasoline particulate filter design, function and applications Coated and uncoated three way 
catalyst design and integration Measurement of gasoline particulate matter emission, both laboratory 
and PEMS The goal is to provide a comprehensive assessment of gasoline particulate emission 
control to meet regulatory and health requirements - appealing to calibration, development and testing 
engineers alike.

Advanced Direct Injection Combustion Engine Technologies and Development

Emission and fuel economy regulations and standards are compelling manufacturers to build ultra-low 
emission vehicles. As a result, engineers must develop spark-ignition engines with integrated emission 
control systems that use reformulated low-sulfur fuel. Emission Control and Fuel Economy for Port 
and Direct Injected SI Engines is a collection of SAE technical papers that covers the fundamentals 
of gasoline direct injection (DI) engine emissions and fuel economy, design variable effects on HC 
emissions, and advanced emission control technology and modeling approaches. All papers contained 
in this book were selected by an accomplished expert as the best in the field; reprinted in their entirety, 
they present a pathway to integrated emission control systems that meet 2004-2009 EPA standards 
for light-duty vehicles.

Advances in Internal Combustion Engine Research

The internal combustion engine was invented around 1790 by various scientists and engineers 
worldwide. Since then the engines have gone through many modifications and improvements. Today, 
different applications of engines form a significant technological importance in our everyday lives, 
leading to the evolution of our modern civilization. The invention of diesel and gasoline engines has 
definitely changed our lifestyles as well as shaped our priorities. The current engines serve innumerable 
applications in various types of transportation, in harsh environments, in construction, in diverse 
industries, and also as back-up power supply systems for hospitals, security departments, and other 
institutions. However, heavy duty or light duty engines have certain major disadvantages, which are 
well known to everyone. With the increasing usage of diesel and gasoline engines, and the constantly 
rising number of vehicles worldwide, the main concern nowadays is engine exhaust emissions. This 
book looks at basic phenomena related to diesel and gasoline engines, combustion, alternative fuels, 
exhaust emissions, and mitigations.

A Report on Automobile Fuel Economy

This book covers the latest global technical initiatives in the rapidly progressing area of gasoline 
direct injection (GDI), spark-ignited gasoline engines and examines the contribution of each process 
and sub-system to the efficiency of the overall system. Including discussions, data, and figures from 
many technical papers and proceedings that are not available in the English language, Automotive 
Gasoline Direct Injection Systems will prove to be an invaluable desk reference for any GDI subject or 
direct-injection subsystem that is being developed worldwide.

Technologies for Near-Zero-Emission Gasoline-Powered Vehicles

Concern about the reduced availability and the increased cost of petroleum fuels prompted great efforts 
in recent years to reduce the fuel consumption of auto mobiles. The ongoing efforts to reduce fuel 



consumption have addressed many relevant factors, including increased engine performance, reduced 
friction, use of lightweight materials, and reduced aerodynamic drag. The results of the investigations 
assessing the various factors affecting fuel economy have been published in journals, conference 
proceedings, and in company and government reports. This proliferation of technical information makes 
it difficult for workers to keep abreast of aU developments. The material presented in this book brings 
together in a single volume much of the relevant materials, summarizes many of the state-of-the-art 
theories and data, and provides extensive lists of references. Thus, it is hoped that this book will be a 
useful reference for specialists and practicing engineers interested in the fuel economy of automobiles. 
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Economic Impact of Mass Production of Alternative Low Emissions Automotive Power Systems

This handbook is an important and valuable source for engineers and researchers in the area of internal 
combustion engines pollution control. It provides an excellent updated review of available knowledge 
in this field and furnishes essential and useful information on air pollution constituents, mechanisms of 
formation, control technologies, effects of engine design, effects of operation conditions, and effects of 
fuel formulation and additives. The text is rich in explanatory diagrams, figures and tables, and includes 
a considerable number of references. An important resource for engineers and researchers in the area 
of internal combustion engines and pollution control Presents and excellent updated review of the 
available knowledge in this area Written by 23 experts Provides over 700 references and more than 
500 explanatory diagrams, figures and tables

Motor vehicle emissions control

This book presents the papers from the latest conference in this successful series on fuel injection 
systems for internal combustion engines. It is vital for the automotive industry to continue to meet 
the demands of the modern environmental agenda. In order to excel, manufacturers must research 
and develop fuel systems that guarantee the best engine performance, ensuring minimal emissions 
and maximum profit. The papers from this unique conference focus on the latest technology for 
state-of-the-art system design, characterisation, measurement, and modelling, addressing all tech-
nological aspects of diesel and gasoline fuel injection systems. Topics range from fundamental fuel 
spray theory, component design, to effects on engine performance, fuel economy and emissions. 
Presents the papers from the IMechE conference on fuel injection systems for internal combustion 
engines Papers focus on the latest technology for state-of-the-art system design, characterisation, 
measurement and modelling; addressing all technological aspects of diesel and gasoline fuel injection 
systems Topics range from fundamental fuel spray theory and component design to effects on engine 
performance, fuel economy and emissions

A Study of Technological Improvements in Automobile Fuel Consumption: Executive summary

The first two editions of this title, published by SAE International in 1990 and 1995, have been 
best-selling definitive references for those needing technical information about automotive fuels. This 
long-awaited new edition has been thoroughly revised and updated, yet retains the original fundamental 
fuels information that readers find so useful. This book is written for those with an interest in or a need to 
understand automotive fuels. Because automotive fuels can no longer be developed in isolation from 
the engines that will convert the fuel into the power necessary to drive our automobiles, knowledge 
of automotive fuels will also be essential to those working with automotive engines. Small quantities 
of fuel additives increasingly play an important role in bridging the gap that often exists between fuel 
that can easily be produced and fuel that is needed by the ever-more sophisticated automotive engine. 
This book pulls together in a single, extensively referenced volume, the three different but related 
topics of automotive fuels, fuel additives, and engines, and shows how all three areas work together. 
It includes a brief history of automotive fuels development, followed by chapters on automotive fuels 
manufacture from crude oil and other fossil sources. One chapter is dedicated to the manufacture of 



automotive fuels and fuel blending components from renewable sources. The safe handling, transport, 
and storage of fuels, from all sources, are covered. New combustion systems to achieve reduced 
emissions and increased efficiency are discussed, and the way in which the fuels’ physical and chemical 
characteristics affect these combustion processes and the emissions produced are included. There 
is also discussion on engine fuel system development and how these different systems affect the 
corresponding fuel requirements. Because the book is for a global market, fuel system technologies 
that only exist in the legacy fleet in some markets are included. The way in which fuel requirements are 
developed and specified is discussed. This covers test methods from simple laboratory bench tests, 
through engine testing, and long-term test procedures.

United States LPPSD Technical Information Exchange Document

Having come from Mexico to California ten years ago, fourteen-year-old Francisco is still working in the 
fields but fighting to improve his life and complete his education.

NOx Emission Control Technologies in Stationary and Automotive Internal Combustion Engines

The first two editions of this title, published by SAE International in 1990 and 1995, have been 
best-selling definitive references for those needing technical information about automotive fuels. This 
long-awaited new edition has been thoroughly revised and updated, yet retains the original fundamental 
fuels information that readers find so useful. This book is written for those with an interest in or a need to 
understand automotive fuels. Because automotive fuels can no longer be developed in isolation from 
the engines that will convert the fuel into the power necessary to drive our automobiles, knowledge 
of automotive fuels will also be essential to those working with automotive engines. Small quantities 
of fuel additives increasingly play an important role in bridging the gap that often exists between fuel 
that can easily be produced and fuel that is needed by the ever-more sophisticated automotive engine. 
This book pulls together in a single, extensively referenced volume, the three different but related 
topics of automotive fuels, fuel additives, and engines, and shows how all three areas work together. 
It includes a brief history of automotive fuels development, followed by chapters on automotive fuels 
manufacture from crude oil and other fossil sources. One chapter is dedicated to the manufacture of 
automotive fuels and fuel blending components from renewable sources. The safe handling, transport, 
and storage of fuels, from all sources, are covered. New combustion systems to achieve reduced 
emissions and increased efficiency are discussed, and the way in which the fuels’ physical and chemical 
characteristics affect these combustion processes and the emissions produced are included. There 
is also discussion on engine fuel system development and how these different systems affect the 
corresponding fuel requirements. Because the book is for a global market, fuel system technologies 
that only exist in the legacy fleet in some markets are included. The way in which fuel requirements are 
developed and specified is discussed. This covers test methods from simple laboratory bench tests, 
through engine testing, and long-term test procedures.

Reducing Particulate Emissions in Gasoline Engines

Emission Control and Fuel Economy
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