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The increasing demands for internal combustion engines with regard to fuel consumption, emissions and driveability lead
to more actuators, sensors and complex control functions. A systematic implementation of the electronic control systems
requires mathematical models from basic design through simulation to calibration. The book treats physically-based as
well as models based experimentally on test benches for gasoline (spark ignition) and diesel (compression ignition)
engines and uses them for the design of the different control functions. The main topics are: - Development steps for
engine control - Stationary and dynamic experimental modeling - Physical models of intake, combustion, mechanical
system, turbocharger, exhaust, cooling, lubrication, drive train - Engine control structures, hardware, software, actuators,
sensors, fuel supply, injection system, camshaft - Engine control methods, static and dynamic feedforward and feedback
control, calibration and optimization, HiL, RCP, control software development - Control of gasoline engines, control of
air/fuel, ignition, knock, idle, coolant, adaptive control functions - Control of diesel engines, combustion models, air flow
and exhaust recirculation control, combustion-pressure-based control (HCCI), optimization of feedforward and feedback
control, smoke limitation and emission control This book is an introduction to electronic engine management with many
practical examples, measurements and research results. It is aimed at advanced students of electrical, mechanical,
mechatronic and control engineering and at practicing engineers in the field of combustion engine and automotive
engineering.
This book discusses all aspects of advanced engine technologies, and describes the role of alternative fuels and solutionbased 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 higherpower 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.
Direct injection enables precise control of the fuel/air mixture so that engines can be tuned for improved power and fuel
economy. This must be balanced against increased equipment costs and emissions, presenting ongoing research
challenges in improving the technology for commercial applications. This important book reviews the science and
technology of different types of DI combustion engines and their fuels. Five main sections provide an overview of the
state of the art, covering gasoline DI engines; both light-duty and heavy-duty DI diesel engines; alternative fuels and
aftertreatment devices; and advanced modeling and experimental techniques.
This book covers the various advanced reciprocating combustion engine technologies that utilize natural gas and
alternative fuels for transportation and power generation applications. It is divided into three major sections consisting of
both fundamental and applied technologies to identify (but not limited to) clean, high-efficiency opportunities with natural
gas fueling that have been developed through experimental protocols, numerical and high-performance computational
simulations, and zero-dimensional, multizone combustion simulations. Particular emphasis is placed on statutes to
monitor fine particulate emissions from tailpipe of engines operating on natural gas and alternative fuels.
From daily commutes to cross-country road trips, millions of light-duty vehicles are on the road every day. The
transportation sector is one of the United Statesâ€™ largest sources of greenhouse gas emissions, and fuel is an
important cost for drivers. The period from 2025-2035 could bring the most fundamental transformation in the 100-plus
year history of the automobile. Battery electric vehicle costs are likely to fall and reach parity with internal combustion
engine vehicles. New generations of fuel cell vehicles will be produced. Connected and automated vehicle technologies
will become more common, including likely deployment of some fully automated vehicles. These new categories of
vehicles will for the first time assume a major portion of new vehicle sales, while internal combustion engine vehicles with
improved powertrain, design, and aerodynamics will continue to be an important part of new vehicle sales and fuel
economy improvement. This study is a technical evaluation of the potential for internal combustion engine, hybrid, battery
electric, fuel cell, nonpowertrain, and connected and automated vehicle technologies to contribute to efficiency in
2025-2035. In addition to making findings and recommendations related to technology cost and capabilities, Assessment
of Technologies for Improving Light-Duty Vehicle Fuel Economy - 2025-2035 considers the impacts of changes in
consumer behavior and regulatory regimes.
Optimization of combustion processes in automotive engines is a key factor in reducing fuel consumption. This book,
written by eminent university and industry researchers, investigates and describes flow and combustion processes in
diesel and gasoline engines.
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. Volume 2 investigates diesel DI combustion
engines, which despite their commercial success are facing ever more stringent emission legislation worldwide. Direct
injection diesel engines are generally more efficient and cleaner than indirect injection engines and as fuel prices
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continue to rise DI engines are expected to gain in popularity for automotive applications. Two exclusive sections
examine light-duty and heavy-duty diesel engines. Fuel injection systems and after treatment systems for DI diesel
engines are discussed. The final section addresses exhaust emission control strategies, including combustion
diagnostics and modelling, drawing on reputable diesel combustion system research and development. Reviews key
technologies for enhancing direct injection (DI) gasoline engines Examines approaches to improved fuel economy and
lower emissions Investigates how HSDI and DI engines can meet ever more stringent emission legislation
Now in its fourth edition, Introduction to Internal Combustion Engines remains the indispensable text to guide you through
automotive or mechanical engineering, both at university and beyond. Thoroughly updated, clear, comprehensive and
well-illustrated, with a wealth of worked examples and problems, its combination of theory and applied practice is sure to
help you understand internal combustion engines, from thermodynamics and combustion to fluid mechanics and
materials science. Introduction to Internal Combustion Engines: - Is ideal for students who are following specialist options
in internal combustion engines, and also for students at earlier stages in their courses - especially with regard to
laboratory work - Will be useful to practising engineers for an overview of the subject, or when they are working on
particular aspects of internal combustion engines that are new to them - Is fully updated including new material on direct
injection spark engines, supercharging and renewable fuels - Offers a wealth of worked examples and end-of-chapter
questions to test your knowledge - Has a solutions manual availble online for lecturers at
www.palgrave.com/engineering/stone
This book discusses the recent advances in combustion strategies and engine technologies, with specific reference to
the automotive sector. Chapters discuss the advanced combustion technologies, such as gasoline direct ignition (GDI),
spark assisted compression ignition (SACI), gasoline compression ignition (GCI), etc., which are the future of the
automotive sector. Emphasis is given to technologies which have the potential for utilization of alternative fuels as well as
emission reduction. One special section includes a few chapters for methanol utilization in two-wheelers and four
wheelers. The book will serve as a valuable resource for academic researchers and professional automotive engineers
alike.
Computational Optimization of Internal Combustion Engines presents the state of the art of computational models and
optimization methods for internal combustion engine development using multi-dimensional computational fluid dynamics
(CFD) tools and genetic algorithms. Strategies to reduce computational cost and mesh dependency are discussed, as
well as regression analysis methods. Several case studies are presented in a section devoted to applications, including
assessments of: spark-ignition engines, dual-fuel engines, heavy duty and light duty diesel engines. Through regression
analysis, optimization results are used to explain complex interactions between engine design parameters, such as
nozzle design, injection timing, swirl, exhaust gas recirculation, bore size, and piston bowl shape. Computational
Optimization of Internal Combustion Engines demonstrates that the current multi-dimensional CFD tools are mature
enough for practical development of internal combustion engines. It is written for researchers and designers in
mechanical engineering and the automotive industry.
Volume 2 of the two-volume set Advanced direct injection combustion engine technologies and development investigates
diesel DI combustion engines, which despite their commercial success are facing ever more stringent emission
legislation worldwide. Direct injection diesel engines are generally more efficient and cleaner than indirect injection
engines and as fuel prices continue to rise DI engines are expected to gain in popularity for automotive applications. Two
exclusive sections examine light-duty and heavy-duty diesel engines. Fuel injection systems and after treatment systems
for DI diesel engines are discussed. The final section addresses exhaust emission control strategies, including
combustion diagnostics and modelling, drawing on reputable diesel combustion system research and development.
Investigates how HSDI and DI engines can meet ever more stringent emission legislation Examines technologies for both
light-duty and heavy-duty diesel engines Discusses exhaust emission control strategies, combustion diagnostics and
modelling
The utilization of mathematical models to numerically describe the performance of internal combustion engines is of great
significance in the development of new and improved engines. Today, such simulation models can already be viewed as
standard tools, and their importance is likely to increase further as available com puter power is expected to increase and
the predictive quality of the models is constantly enhanced. This book describes and discusses the most widely used
mathematical models for in-cylinder spray and combustion processes, which are the most important subprocesses
affecting engine fuel consumption and pollutant emissions. The relevant thermodynamic, fluid dynamic and chemical
principles are summarized, and then the application of these principles to the in-cylinder processes is ex plained.
Different modeling approaches for the each subprocesses are compared and discussed with respect to the governing
model assumptions and simplifica tions. Conclusions are drawn as to which model approach is appropriate for a specific
type of problem in the development process of an engine. Hence, this book may serve both as a graduate level textbook
for combustion engineering stu dents and as a reference for professionals employed in the field of combustion en gine
modeling. The research necessary for this book was carried out during my employment as a postdoctoral scientist at the
Institute of Technical Combustion (ITV) at the Uni versity of Hannover, Germany and at the Engine Research Center
(ERC) at the University of Wisconsin-Madison, USA.
Provides extensive information on state-of the art diesel fuel injection technology.
A systematic control of mixture formation with modern high-pressure injection systems enables us to achieve
considerable improvements of the combustion pr- ess in terms of reduced fuel consumption and engine-out raw
emissions. However, because of the growing number of free parameters due to more flexible injection systems, variable
valve trains, the application of different combustion concepts within different regions of the engine map, etc., the
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prediction of spray and m- ture formation becomes increasingly complex. For this reason, the optimization of the incylinder processes using 3D computational fluid dynamics (CFD) becomes increasingly important. In these CFD codes,
the detailed modeling of spray and mixture formation is a prerequisite for the correct calculation of the subsequent
processes like ignition, combustion and formation of emissions. Although such simulation tools can be viewed as
standard tools today, the predictive quality of the sub-models is c- stantly enhanced by a more accurate and detailed
modeling of the relevant pr- esses, and by the inclusion of new important mechanisms and effects that come along with
the development of new injection systems and have not been cons- ered so far. In this book the most widely used
mathematical models for the simulation of spray and mixture formation in 3D CFD calculations are described and
discussed. In order to give the reader an introduction into the complex processes, the book starts with a description of the
fundamental mechanisms and categories of fuel - jection, spray break-up, and mixture formation in internal combustion
engines.
Direct injection spark-ignition engines are becoming increasingly important, and their potential is still to be fully exploited.
Increased power and torque coupled with further reductions in fuel consumption and emissions will be the clear trend for
future developments. From today’s perspective, the key technologies driving this development will be new fuel injection
and combustion processes. The book presents the latest developments, illustrates and evaluates engine concepts such
as downsizing and describes the requirements that have to be met by materials and operating fluids. The outlook at the
end of the book discusses whether future spark-ignition engines will achieve the same level as diesel engines.
This book highlights the important need for more efficient and environmentally sound combustion technologies that utilise
renewable fuels to be continuously developed and adopted. The central theme here is two-fold: internal combustion
engines and fuel solutions for combustion systems. Internal combustion engines remain as the main propulsion system
used for ground transportation, and the number of successful developments achieved in recent years is as varied as the
new design concepts introduced. It is therefore timely that key advances in engine technologies are organised
appropriately so that the fundamental processes, applications, insights and identification of future development can be
consolidated. In the future and across the developed and emerging markets of the world, the range of fuels used will
significantly increase as biofuels, new fossil fuel feedstock and processing methods, as well as variations in fuel
standards continue to influence all combustion technologies used now and in coming streams. This presents a challenge
requiring better understanding of how the fuel mix influences the combustion processes in various systems. The book
allows extremes of the theme to be covered in a simple yet progressive way.
Medium- and heavy-duty trucks, motor coaches, and transit buses - collectively, "medium- and heavy-duty vehicles", or MHDVs - are used in
every sector of the economy. The fuel consumption and greenhouse gas emissions of MHDVs have become a focus of legislative and
regulatory action in the past few years. This study is a follow-on to the National Research Council's 2010 report, Technologies and
Approaches to Reducing the Fuel Consumption of Medium-and Heavy-Duty Vehicles. That report provided a series of findings and
recommendations on the development of regulations for reducing fuel consumption of MHDVs. On September 15, 2011, NHTSA and EPA
finalized joint Phase I rules to establish a comprehensive Heavy-Duty National Program to reduce greenhouse gas emissions and fuel
consumption for on-road medium- and heavy-duty vehicles. As NHTSA and EPA began working on a second round of standards, the
National Academies issued another report, Reducing the Fuel Consumption and Greenhouse Gas Emissions of Medium- and Heavy-Duty
Vehicles, Phase Two: First Report, providing recommendations for the Phase II standards. This third and final report focuses on a possible
third phase of regulations to be promulgated by these agencies in the next decade.
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 technological 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
Building upon the excellent first edition, ' Vehicle and Engine Technology, 2ed' covers all the technology requirements of motor vehicle
engineering and has been rigorously updated to include additional material on subjects such as pollution control, automatic transmission,
steering systems, braking systems and electrics. An ideal companion for anyone studying motor vehicle repair and servicine, 'Vehicle and
Engine Technology, 2ed' provides the in-depth treatment required for technician-level students, but is presented in a way which will be
accessible to craft students wanting more than the bare essentials of the subject matter. Several examples of each topic application are
included, describing the variations encountered in practice, making the book a useful reference for students of motor vehicle engineering.
Various combinations of commercially available technologies could greatly reduce fuel consumption in passenger cars, sport-utility vehicles,
minivans, and other light-duty vehicles without compromising vehicle performance or safety. Assessment of Technologies for Improving Light
Duty Vehicle Fuel Economy estimates the potential fuel savings and costs to consumers of available technology combinations for three types
of engines: spark-ignition gasoline, compression-ignition diesel, and hybrid. According to its estimates, adopting the full combination of
improved technologies in medium and large cars and pickup trucks with spark-ignition engines could reduce fuel consumption by 29 percent
at an additional cost of $2,200 to the consumer. Replacing spark-ignition engines with diesel engines and components would yield fuel
savings of about 37 percent at an added cost of approximately $5,900 per vehicle, and replacing spark-ignition engines with hybrid engines
and components would reduce fuel consumption by 43 percent at an increase of $6,000 per vehicle. The book focuses on fuel
consumption--the amount of fuel consumed in a given driving distance--because energy savings are directly related to the amount of fuel
used. In contrast, fuel economy measures how far a vehicle will travel with a gallon of fuel. Because fuel consumption data indicate money
saved on fuel purchases and reductions in carbon dioxide emissions, the book finds that vehicle stickers should provide consumers with fuel
consumption data in addition to fuel economy information.
Diesel Engine System Design links everything diesel engineers need to know about engine performance and system design in order for them
to master all the essential topics quickly and to solve practical design problems. Based on the author's unique experience in the field, it
enables engineers to come up with an appropriate specification at an early stage in the product development cycle. Links everything diesel
engineers need to know about engine performance and system design featuring essential topics and techniques to solve practical design
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problems Focuses on engine performance and system integration including important approaches for modelling and analysis Explores
fundamental concepts and generic techniques in diesel engine system design incorporating durability, reliability and optimization theories
Considerable international concerns exist about global climate change and its relationship to the growing use of fossil fuels. Carbon dioxide is
released by chemical reactions that are employed to extract energy from fuels, and any regulatory policy limiting the amount of CO2 that
could be released from sequestered sources or from energy-generating reactions will require substantial involvement of the chemical
sciences and technology R&D community. Much of the public debate has been focused on the question of whether global climate change is
occurring and, if so, whether it is anthropogenic, but these questions were outside the scope of the workshop, which instead focused on the
question of how to respond to a possible national policy of carbon management. Previous discussion of the latter topic has focused on
technological, economic, and ecological aspects and on earth science challenges, but the fundamental science has received little attention.
This workshop was designed to gather information that could inform the Chemical Sciences Roundtable in its discussions of possible roles
that the chemical sciences community might play in identifying and addressing underlying chemical questions.
This book is intended to serve as a comprehensive reference on the design and development of diesel engines. It talks about combustion and
gas exchange processes with important references to emissions and fuel consumption and descriptions of the design of various parts of an
engine, its coolants and lubricants, and emission control and optimization techniques. Some of the topics covered are turbocharging and
supercharging, noise and vibrational control, emission and combustion control, and the future of heavy duty diesel engines. This volume will
be of interest to researchers and professionals working in this area.
In July 2010, the National Research Council (NRC) appointed the Committee to Review the 21st Century Truck Partnership, Phase 2, to
conduct an independent review of the 21st Century Truck Partnership (21CTP). The 21CTP is a cooperative research and development
(R&D) partnership including four federal agencies-the U.S. Department of Energy (DOE), U.S. Department of Transportation (DOT), U.S.
Department of Defense (DOD), and the U.S. Environmental Protection Agency (EPA)-and 15 industrial partners. The purpose of this
Partnership is to reduce fuel consumption and emissions, increase heavy-duty vehicle safety, and support research, development, and
demonstration to initiate commercially viable products and systems. This is the NRC's second report on the topic and it includes the
committee's review of the Partnership as a whole, its major areas of focus, 21CTP's management and priority setting, efficient operations,
and the new SuperTruck program.
This monograph covers different aspects of internal combustion engines including engine performance and emissions and presents various
solutions to resolve these issues. The contents provide examples of utilization of methanol as a fuel for CI engines in different modes of
transportation, such as railroad, personal vehicles or heavy duty road transportation. The volume provides information about the current
methanol utilization and its potential, its effect on the engine in terms of efficiency, combustion, performance, pollutants formation and
prediction. The contents are also based on review of technologies present, the status of different combustion and emission control
technologies and their suitability for different types of IC engines. Few novel technologies for spark ignition (SI) engines have been also
included in this book, which makes this book a complete solution for both kind of engines. This book will be useful for engine researchers,
energy experts and students involved in fuels, IC engines, engine instrumentation and environmental research.
Volume 2 of the two-volume set Advanced direct injection combustion engine technologies and development investigates diesel DI
combustion engines, which despite their commercial success are facing ever more stringent emission legislation worldwide. Direct injection
diesel engines are generally more efficient and cleaner than indirect injection engines and as fuel prices continue to rise DI engines are
expected to gain in popularity for automotive applications. Two exclusive sections examine light-duty and heavy-duty diesel engines. Fuel
injection systems and after treatment systems for DI diesel engines are discussed. The final section addresses exhaust emission control
strategies, including combustion diagnostics and modelling, drawing on reputable diesel combustion system research and development.
The process of fuel injection, spray atomization and vaporization, charge cooling, mixture preparation and the control of in-cylinder air motion
are all being actively researched and this work is reviewed in detail and analyzed. The new technologies such as high-pressure, common-rail,
gasoline injection systems and swirl-atomizing gasoline fuel injections are discussed in detail, as these technologies, along with computer
control capabilities, have enabled the current new examination of an old objective; the direct-injection, stratified-charge (DISC), gasoline
engine. The prior work on DISC engines that is relevant to current GDI engine development is also reviewed and discussed. The fuel
economy and emission data for actual engine configurations have been obtained and assembled for all of the available GDI literature, and
are reviewed and discussed in detail. The types of GDI engines are arranged in four classifications of decreasing complexity, and the
advantages and disadvantages of each class are noted and explained. Emphasis is placed upon consensus trends and conclusions that are
evident when taken as a whole; thus the GDI researcher is informed regarding the degree to which engine volumetric efficiency and
compression ratio can be increased under optimized conditions, and as to the extent to which unburned hydrocarbon (UBHC), NOx and
particulate emissions can be minimized for specific combustion strategies. The critical area of GDI fuel injector deposits and the associated
effect on spray geometry and engine performance degradation are reviewed, and important system guidelines for minimizing deposition rates
and deposit effects are presented. The capabilities and limitations of emission control techniques and after treatment hardware are reviewed
in depth, and a compilation and discussion of areas of consensus on attaining European, Japanese and North American emission standards
presented. All known research, prototype and production GDI engines worldwide are reviewed as to performance, emissions and fuel
economy advantages, and for areas requiring further development. The engine schematics, control diagrams and specifications are compiled,
and the emission control strategies are illustrated and discussed. The influence of lean-NOx catalysts on the development of late-injection,
stratified-charge GDI engines is reviewed, and the relative merits of lean-burn, homogeneous, direct-injection engines as an option requiring
less control complexity are analyzed.
Most vehicles run on fossil fuels, and this presents a major emissions problem as demand for fuel continues to increase. Alternative Fuels
and Advanced Vehicle Technologies gives an overview of key developments in advanced fuels and vehicle technologies to improve the
energy efficiency and environmental impact of the automotive sector. Part I considers the role of alternative fuels such as electricity, alcohol,
and hydrogen fuel cells, as well as advanced additives and oils, in environmentally sustainable transport. Part II explores methods of revising
engine and vehicle design to improve environmental performance and fuel economy. It contains chapters on improvements in design,
aerodynamics, combustion, and transmission. Finally, Part III outlines developments in electric and hybrid vehicle technologies, and provides
an overview of the benefits and limitations of these vehicles in terms of their environmental impact, safety, cost, and design practicalities.
Alternative Fuels and Advanced Vehicle Technologies is a standard reference for professionals, engineers, and researchers in the
automotive sector, as well as vehicle manufacturers, fuel system developers, and academics with an interest in this field. Provides a broadranging review of recent research into advanced fuels and vehicle technologies that will be instrumental in improving the energy efficiency
and environmental impact of the automotive sector Reviews the development of alternative fuels, more efficient engines, and powertrain
technologies, as well as hybrid and electric vehicle technologies
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
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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
This revised edition of Taylor's classic work on the internal-combustion engine incorporates changes and additions in engine design and
control that have been brought on by the world petroleum crisis, the subsequent emphasis on fuel economy, and the legal restraints on air
pollution. The fundamentals and the topical organization, however, remain the same. The analytic rather than merely descriptive treatment of
actual engine cycles, the exhaustive studies of air capacity, heat flow, friction, and the effects of cylinder size, and the emphasis on
application have been preserved. These are the basic qualities that have made Taylor's work indispensable to more than one generation of
engineers and designers of internal-combustion engines, as well as to teachers and graduate students in the fields of power, internalcombustion engineering, and general machine design.
The light-duty vehicle fleet is expected to undergo substantial technological changes over the next several decades. New powertrain designs,
alternative fuels, advanced materials and significant changes to the vehicle body are being driven by increasingly stringent fuel economy and
greenhouse gas emission standards. By the end of the next decade, cars and light-duty trucks will be more fuel efficient, weigh less, emit less
air pollutants, have more safety features, and will be more expensive to purchase relative to current vehicles. Though the gasoline-powered
spark ignition engine will continue to be the dominant powertrain configuration even through 2030, such vehicles will be equipped with
advanced technologies, materials, electronics and controls, and aerodynamics. And by 2030, the deployment of alternative methods to propel
and fuel vehicles and alternative modes of transportation, including autonomous vehicles, will be well underway. What are these new
technologies - how will they work, and will some technologies be more effective than others? Written to inform The United States Department
of Transportation's National Highway Traffic Safety Administration (NHTSA) and Environmental Protection Agency (EPA) Corporate Average
Fuel Economy (CAFE) and greenhouse gas (GHG) emission standards, this new report from the National Research Council is a technical
evaluation of costs, benefits, and implementation issues of fuel reduction technologies for next-generation light-duty vehicles. Cost,
Effectiveness, and Deployment of Fuel Economy Technologies for Light-Duty Vehicles estimates the cost, potential efficiency improvements,
and barriers to commercial deployment of technologies that might be employed from 2020 to 2030. This report describes these promising
technologies and makes recommendations for their inclusion on the list of technologies applicable for the 2017-2025 CAFE standards.
Zhao has had 15 years experience with laser diagnostics in combustion flows, and Ladommatos (Brunel U.) as many with internal
combustion engine research and diagnostics. They team up to bridge the gap between researchers in engine development and specialists in
the development of diagnostic techniqu

Homogeneous charge compression ignition (HCCI)/controlled auto-ignition (CAI) has emerged as one of the most
promising engine technologies with the potential to combine fuel efficiency and improved emissions performance, offering
reduced nitrous oxides and particulate matter alongside efficiency comparable with modern diesel engines. Despite the
considerable advantages, its operational range is rather limited and controlling the combustion (timing of ignition and rate
of energy release) is still an area of on-going research. Commercial applications are, however, close to reality. HCCI and
CAI engines for the automotive industry presents the state-of-the-art in research and development on an international
basis, as a one-stop reference work. The background to the development of HCCI / CAI engine technology is described.
Basic principles, the technologies and their potential applications, strengths and weaknesses, as well as likely future
trends and sources of further information are reviewed in the areas of gasoline HCCI / CAI engines; diesel HCCI engines;
HCCI / CAI engines with alternative fuels; and advanced modelling and experimental techniques. The book provides an
invaluable source of information for scientific researchers, R&D engineers and managers in the automotive engineering
industry worldwide. Presents the state-of-the-art in research and development on an international basis An invaluable
source of information for scientific researchers, R&D engineers and managers in the automotive engineering industry
worldwide Looks at one of the most promising engine technologies around
A wide-ranging and practical handbook that offers comprehensive treatment of high-pressure common rail technology for
students and professionals In this volume, Dr. Ouyang and his colleagues answer the need for a comprehensive
examination of high-pressure common rail systems for electronic fuel injection technology, a crucial element in the
optimization of diesel engine efficiency and emissions. The text begins with an overview of common rail systems today,
including a look back at their progress since the 1970s and an examination of recent advances in the field. It then
provides a thorough grounding in the design and assembly of common rail systems with an emphasis on key aspects of
their design and assembly as well as notable technological innovations. This includes discussion of advancements in
dual pressure common rail systems and the increasingly influential role of Electronic Control Unit (ECU) technology in
fuel injector systems. The authors conclude with a look towards the development of a new type of common rail system.
Throughout the volume, concepts are illustrated using extensive research, experimental studies and simulations. Topics
covered include: Comprehensive detailing of common rail system elements, elementary enough for newcomers and
thorough enough to act as a useful reference for professionals Basic and simulation models of common rail systems,
including extensive instruction on performing simulations and analyzing key performance parameters Examination of the
design and testing of next-generation twin common rail systems, including applications for marine diesel engines
Discussion of current trends in industry research as well as areas requiring further study Common Rail Fuel Injection
Technology is the ideal handbook for students and professionals working in advanced automotive engineering,
particularly researchers and engineers focused on the design of internal combustion engines and advanced fuel injection
technology. Wide-ranging research and ample examples of practical applications will make this a valuable resource both
in education and private industry.
Technologies and Approaches to Reducing the Fuel Consumption of Medium- and Heavy-Duty Vehicles evaluates
various technologies and methods that could improve the fuel economy of medium- and heavy-duty vehicles, such as
tractor-trailers, transit buses, and work trucks. The book also recommends approaches that federal agencies could use to
regulate these vehicles' fuel consumption. Currently there are no fuel consumption standards for such vehicles, which
account for about 26 percent of the transportation fuel used in the U.S. The miles-per-gallon measure used to regulate
the fuel economy of passenger cars. is not appropriate for medium- and heavy-duty vehicles, which are designed above
all to carry loads efficiently. Instead, any regulation of medium- and heavy-duty vehicles should use a metric that reflects
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the efficiency with which a vehicle moves goods or passengers, such as gallons per ton-mile, a unit that reflects the
amount of fuel a vehicle would use to carry a ton of goods one mile. This is called load-specific fuel consumption (LSFC).
The book estimates the improvements that various technologies could achieve over the next decade in seven vehicle
types. For example, using advanced diesel engines in tractor-trailers could lower their fuel consumption by up to 20
percent by 2020, and improved aerodynamics could yield an 11 percent reduction. Hybrid powertrains could lower the
fuel consumption of vehicles that stop frequently, such as garbage trucks and transit buses, by as much 35 percent in the
same time frame.
This book deals with novel advanced engine combustion technologies having potential of high fuel conversion efficiency
along with ultralow NOx and particulate matter (PM) emissions. It offers insight into advanced combustion modes for
efficient utilization of gasoline like fuels. Fundamentals of various advanced low temperature combustion (LTC) systems
such as HCCI, PCCI, PPC and RCCI engines and their fuel quality requirements are also discussed. Detailed
performance, combustion and emissions characteristics of futuristic engine technologies such as PPC and RCCI
employing conventional as well as alternative fuels are analyzed and discussed. Special emphasis is placed on soot
particle number emission characterization, high load limiting constraints, and fuel effects on combustion characteristics in
LTC engines. For closed loop combustion control of LTC engines, sensors, actuators and control strategies are also
discussed. The book should prove useful to a broad audience, including graduate students, researchers, and
professionals Offers novel technologies for improved and efficient utilization of gasoline like fuels; Deals with most
advanced and futuristic engine combustion modes such as PPC and RCCI; Comprehensible presentation of the
performance, combustion and emissions characteristics of low temperature combustion (LTC) engines; Deals with closed
loop combustion control of advanced LTC engines; State-of-the-art technology book that concisely summarizes the
recent advancements in LTC technology. .
Internal combustion engines still have a potential for substantial improvements, particularly with regard to fuel efficiency
and environmental compatibility. These goals can be achieved with help of control systems. Modeling and Control of
Internal Combustion Engines (ICE) addresses these issues by offering an introduction to cost-effective model-based
control system design for ICE. The primary emphasis is put on the ICE and its auxiliary devices. Mathematical models for
these processes are developed in the text and selected feedforward and feedback control problems are discussed. The
appendix contains a summary of the most important controller analysis and design methods, and a case study that
analyzes a simplified idle-speed control problem. The book is written for students interested in the design of classical and
novel ICE control systems.
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