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Turbocharging The Internal Combustion Engine
Transform an average car or truck into a turbocharged high performance street machine. A handbook on theory and
application of turbocharging for street and high-performance use, this book covers high performance cars and trucks.
This comprehensive guide features sections on theory, indepth coverage of turbocharging components, fabricating
systems, engine building and testing, aftermarket options and project vehicles.
Introduction to Internal Combustion Engines, now in its third edition, remains the most comprehensive text for
undergraduate students of mechanical or automotive engineering, as well as those taking specialist subjects. With the
addition of new material including fuel chemistry, additive performance and variable geometry turbocharging, the book
fulfils the requirements of students and professionals needing a concise introduction to internal combustion engines. It is
an indispensable guide to a subject which draws on many areas of engineering: thermodynamics and combustion, fluid
mechanics and heat transfer mechanics, stress analysis, materials science, electronics and engineering. - Containing
many new problems as well as a separate Solutions Manual. - A substantial new Appendix of thermodynamic tables for
combustion calculations. - Additional sections covering new spark ignition technologies, diesel common rail fuel injection
equipment and emissions reduction technology. - New case study based on the Rover K series engine.
Vehicle noise, vibration, and emissions are only a few of the factors that can have a detrimental effects on overall
performance of an engine. These aspects are benchmarks for choice of customers while choosing a vehicle or for
engineers while choosing an engine for industrial applications. It is important that mechanical and automotive engineers
have some knowledge in this area, as a part of their well-rounded training for designing and selecting various types of
engines. This volume is a valuable introductory text and a handy reference for any engineer, manager, or technician
working in this area. The automotive industry, and other industries that make use of engines in their industrial
applications, account for billions, or even trillions, of dollars of revenue worldwide and are important in the daily lives of
many, if not most, of the people living on this planet. This is an area that affects a staggering number of people, and the
information needed by engineers and technicians concerning the performance of various types of engines is of
paramount importance in designing and selecting engines and the processes into which they are introduced.
Turbocharging is used more widely than ever in internal combustion engines. Most diesel engines are increasingly so.
Turbocharger technology and often commercial turbocharger components are being applied in many other fields
including fuel cells, miniature gas turbine engines, and air cycle refrigerators. This book is the first comprehensive
treatment of turbochargers and turbocharging to be made widely available in the last twenty years. It is intended to serve
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as both an introduction to the turbocharger itself, and to the problems of matching a turbocharger with an internal
combustion engine. The turbocharger is a highly sophisticated device, which has been described as aerospace gas
turbine engineering allied to mass production techniques. Undoubtedly the key to commercial success lies in achieving
the correct compromise between performance, life, cost, and this runs as a continuous thread the book. The operation of
turbomachines is fundamentally different from that of reciprocating machines, so that the turbocharged engine has many
complex characteristics, not all of them desirable. The means by which the advantageous characteristics are exploited to
the full, and the technology required to overcome disadvantageous, are fully explained. [Source : d'après la 4e de
couverture].
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.
Whether youre interested in better performance on the road or extra horsepower to be a winner on the track, this book
gives you the knowledge you need to get the most out of your engine and its turbocharger system. Find out what works
and what doesnt, which turbo is right for your needs, and what type of set-up will give you that extra boost. Bell shows
you how to select and install the right turbo, how to prep your engine, test the systems, and integrate a turbo with EFI or
carbureted engine.
This text, by a leading authority in the field, presents a fundamental and factual development of the science and
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engineering underlying the design of combustion engines and turbines. An extensive illustration program supports the
concepts and theories discussed.
This thesis presents a method for turbocharging single cylinder four stroke internal combustion engines, a model used to evaluate it, an
experimental setup used to test it, and the findings of this experiment. A turbocharged engine has better fuel economy, cost efficiency, and
power density than an equivalently sized, naturally aspirated engine. Most multi-cylinder diesel engines are turbocharged for this reason.
However, due to the timing mismatch between the exhaust stroke, when the turbocharger is powered, and the intake stroke, when the engine
intakes air, turbocharging is not used in commercial single cylinder engines. Single cylinder engines are ubiquitous in developing world off
grid power applications such as tractors, generators, and water pumps due to their low cost. Turbocharging these engines could give users a
lower cost and more fuel efficient engine. The proposed solution is to add an air capacitor, in the form of a large volume intake manifold, in
between the turbocharger compressor and the engine intake to smooth out the flow.
14th International Conference on Turbochargers and Turbocharging addresses current and novel turbocharging system choices and
components with a renewed emphasis to address the challenges posed by emission regulations and market trends. The contributions focus
on the development of air management solutions and waste heat recovery ideas to support thermal propulsion systems leading to high
thermal efficiency and low exhaust emissions. These can be in the form of internal combustion engines or other propulsion technologies (eg.
Fuel cell) in both direct drive and hybridised configuration. 14th International Conference on Turbochargers and Turbocharging also provides
a particular focus on turbochargers, superchargers, waste heat recovery turbines and related air managements components in both electrical
and mechanical forms.
Building on the success of an established series of successful conferences held every four years since 1978, 8th International Conference on
Turbochargers and Turbocharging presents the latest technologies relating to engine pressure charging systems from international industry
and academic experts in the field, covering new developments in compressors and novel intake systems; Improved models for cycle
simulation; Electro boost systems; Industry trends and requirements; Turbines and mechanical aspects such as thermomechanical analysis,
dynamics, and axial load capacity. Discusses the latest technologies relating to engine pressure charging systems Looks at mechanical
aspects such as thermomechanical analysis, dynamics, and axial load capacity
The mechanical engineering curriculum in most universities includes at least one elective course on the subject of reciprocating piston
engines. The majority of these courses today emphasize the application of thermodynamics to engine ef?ciency, performance, combustion,
and emissions. There are several very good textbooks that support education in these aspects of engine development. However, in most
companies engaged in engine development there are far more engineers working in the areas of design and mechanical development.
University studies should include opportunities that prepare engineers desiring to work in these aspects of engine development as well. My
colleagues and I have undertaken the development of a series of graduate courses in engine design and mechanical development. In doing
so it becomes quickly apparent that no suitable te- book exists in support of such courses. This book was written in the hopes of beginning to
address the need for an engineering-based introductory text in engine design and mechanical development. It is of necessity an overview. Its
focus is limited to reciprocating-piston internal-combustion engines – both diesel and spa- ignition engines. Emphasis is speci?cally on
automobile engines, although much of the discussion applies to larger and smaller engines as well. A further intent of this book is to provide a
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concise reference volume on engine design and mechanical development processes for engineers serving the engine industry. It is intended
to provide basic information and most of the chapters include recent references to guide more in-depth study.
A comprehensive resource covering the foundational thermal-fluid sciences and engineering analysis techniques used to design and develop
internal combustion engines Internal Combustion Engines: Applied Thermosciences, Fourth Edition combines foundational thermal-fluid
sciences with engineering analysis techniques for modeling and predicting the performance of internal combustion engines. This new 4th
edition includes brand new material on: New engine technologies and concepts Effects of engine speed on performance and emissions Fluid
mechanics of intake and exhaust flow in engines Turbocharger and supercharger performance analysis Chemical kinetic modeling, reaction
mechanisms, and emissions Advanced combustion processes including low temperature combustion Piston, ring and journal bearing friction
analysis The 4th Edition expands on the combined analytical and numerical approaches used successfully in previous editions. Students and
engineers are provided with several new tools for applying the fundamental principles of thermodynamics, fluid mechanics, and heat transfer
to internal combustion engines. Each chapter includes MATLAB programs and examples showing how to perform detailed engineering
computations. The chapters also have an increased number of homework problems with which the reader can gauge their progress and
retention. All the software is ‘open source’ so that readers can see in detail how computational analysis and the design of engines is
performed. A companion website is also provided, offering access to the MATLAB computer programs.
Traditionally, the study of internal combustion engines operation has focused on the steady-state performance. However, the daily driving
schedule of automotive and truck engines is inherently related to unsteady conditions. In fact, only a very small portion of a vehicle’s
operating pattern is true steady-state, e. g. , when cruising on a motorway. Moreover, the most critical conditions encountered by industrial or
marine engines are met during transients too. Unfortunately, the transient operation of turbocharged diesel engines has been associated with
slow acceleration rate, hence poor driveability, and overshoot in particulate, gaseous and noise emissions. Despite the relatively large
number of published papers, this very important subject has been treated in the past scarcely and only segmentally as regards reference
books. Merely two chapters, one in the book Turbocharging the Internal Combustion Engine by N. Watson and M. S. Janota (McMillan Press,
1982) and another one written by D. E. Winterbone in the book The Thermodynamics and Gas Dynamics of Internal Combustion Engines,
Vol. II edited by J. H. Horlock and D. E. Winterbone (Clarendon Press, 1986) are dedicated to transient operation. Both books, now out of
print, were published a long time ago. Then, it seems reasonable to try to expand on these pioneering works, taking into account the recent
technological advances and particularly the global concern about environmental pollution, which has intensified the research on transient
(diesel) engine operation, typically through the Transient Cycles certification of new vehicles.
Pounder’s Marine Diesel Engines and Gas Turbines, Tenth Edition, gives engineering cadets, marine engineers, ship operators and
managers insights into currently available engines and auxiliary equipment and trends for the future. This new edition introduces new engine
models that will be most commonly installed in ships over the next decade, as well as the latest legislation and pollutant emissions
procedures. Since publication of the last edition in 2009, a number of emission control areas (ECAs) have been established by the
International Maritime Organization (IMO) in which exhaust emissions are subject to even more stringent controls. In addition, there are now
rules that affect new ships and their emission of CO2 measured as a product of cargo carried. Provides the latest emission control
technologies, such as SCR and water scrubbers Contains complete updates of legislation and pollutant emission procedures Includes the
latest emission control technologies and expands upon remote monitoring and control of engines
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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 wellillustrated, 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 provides an overview of the nonlinear model predictive control (NMPC) concept for application to innovative combustion
engines. Readers can use this book to become more expert in advanced combustion engine control and to develop and implement
their own NMPC algorithms to solve challenging control tasks in the field. The significance of the advantages and relevancy for
practice is demonstrated by real-world engine and vehicle application examples. The author provides an overview of fundamental
engine control systems, and addresses emerging control problems, showing how they can be solved with NMPC. The
implementation of NMPC involves various development steps, including: reduced-order modeling of the process; analysis of
system dynamics; formulation of the optimization problem; and real-time feasible numerical solution of the optimization problem.
Readers will see the entire process of these steps, from the fundamentals to several innovative applications. The application
examples highlight the actual difficulties and advantages when implementing NMPC for engine control applications. Nonlinear
Model Predictive Control of Combustion Engines targets engineers and researchers in academia and industry working in the field
of engine control. The book is laid out in a structured and easy-to-read manner, supported by code examples in
MATLAB®/Simulink®, thus expanding its readership to students and academics who would like to understand the fundamental
concepts of NMPC. Advances in Industrial Control reports and encourages the transfer of technology in control engineering. The
rapid development of control technology has an impact on all areas of the control discipline. The series offers an opportunity for
researchers to present an extended exposition of new work in all aspects of industrial control.
This study analyzes the feasibility of using hydrogen as fuel in an internal combustion engine (ICE), and explores methods of
increasing engine power. The current state of the hydrogen industry is discussed, including the merits and detriments of hydrogen
use in internal combustion engines with respect to gasoline ICEs and hydrogen fuel cells. The properties of hydrogen and how
they present unique advantages and disadvantages to the operation of ICEs is addressed. The purpose and theory of pressure
boosting is discussed, and calculations are conducted regarding the performance of a chosen turbocharger and intercooler
system, incorporating respective efficiencies, pressure losses and performance gains at chosen engine operating parameters.
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Finally, the performance gained by the designed pressure boosting system is analytically determined, and the results are
compared to the naturally aspirated (unboosted) hydrogen engine and a gasoline engine. The effectiveness of pressure boosting
as a means of making hydrogen a more viable ICE fuel is discussed in the context of the results.
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
Topics featured in this book include fundamental aspects of design and operation of turbocharged engines, electric turbocharger
use in F1, and turbocharged engine research by Toyota, SwR1 and US EPA, Honda, and Caterpillar.
This report presents the results of prototype manufacturing, rig testing, application, and engine testing of a small advanced
technology turbocharger. The turbocharger features variable turbine nozzles, ball bearings supported rotor system, self contained
lube system and a broad operating range compressor. The purpose of the work was to show the potential benefits of the subject
turbocharger in enhancing specific fuel consumption, emissions, and transient response of a diesel engine. The work was
accomplished through laboratory testing of hardware and subsequent mathematical duty cycle simulation using the acquired data.
The proposed turbocharger was manufactured and successfully run on a turbocharger test rig. Compressor maps were generated
for several compressor trims with vaned and vaneless diffusers. A turbocharger was successfully run for 53 hours on a John
Deere, 239 cubic inch, four cylinder, diesel engine. Fuel consumption and emissions data were obtained for this engine as well as
the 'as received' turbocharged engine and the engine with no turbocharger.
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
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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.
Internal Combustion Engines covers the trends in passenger car engine design and technology. This book is organized into seven chapters
that focus on the importance of the in-cylinder fluid mechanics as the controlling parameter of combustion. After briefly dealing with a
historical overview of the various phases of automotive industry, the book goes on discussing the underlying principles of operation of the
gasoline, diesel, and turbocharged engines; the consequences in terms of performance, economy, and pollutant emission; and of the means
available for further development and improvement. A chapter focuses on the automotive fuels of the various types of engines. Recent
developments in both the experimental and computational fronts and the application of available research methods on engine design, as well
as the trends in engine technology, are presented in the concluding chapters. This book is an ideal compact reference for automotive
researchers and engineers and graduate engineering students.
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.
Supercharging has long been established as the most successful means to maximise power output from a specific engine size. Through
supercharging, the inlet air density is increased, usually by means of a compressor, and by doing so the amount of air trapped in the cylinders
is increased accordingly. As a result, efficient burning of a proportionately higher amount of fuel is enabled. By far, the most successful
version of supercharging is turbocharging. Here, the expansion in a turbine of the exhaust gases leaving the cylinders supplies the power
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needed to drive the compressor. At the moment, practically all diesel engines are turbocharged, with a continuously increasing penetration in
the highly competitive market of SI-powered vehicles. The current book on turbochargers and turbocharging, comprising fifteen chapters,
gathers important and novel research on many modern aspects of turbocharging for all kinds of gasoline and diesel-powered engine
applications (automotive, truck, marine and aircraft). For example, characterisation of the value proposition of turbocharged vehicles, marine
engines turbo-compounding, fundamental issues of turbocharger lag and its relation with engine-out PM emissions, variable geometric
compressors, automotive two-stage turbocharging, and dynamic operation of turbochargers including VGT and surging effects are amongst
the topics analysed. Review papers form a very important part of the book, namely the discussion and in-depth analysis of various automotive
boosting systems, turbocharger reduced-order modeling, heat transfer and pulsating flows in turbomachinery, mathematical models for
turbocharged engines, and turbomachine-based engine throttling. A considerable portion of the book (seven chapters) deals with controloriented modeling techniques relating to the turbocharger and/or the whole engine power-plant. Such models have proven valuable during
the design of both turbochargers and turbocharged engines, and are described and discussed in detail for a variety of automotive and aircraft
applications. The book is written for post-graduate students, engineers and researchers in the field of internal combustion engines (diesel and
SI) and turbochargers.
This book presents the papers from the latest international conference, following on from the highly successful previous conferences in this
series held regularly since 1978. Papers cover all current and novel aspects of turbocharging systems design for boosting solutions for
engine downsizing. The focus of the papers is on the application of turbocharger and other pressure charging devices to spark ignition (SI)
and compression ignition (CI) engines in the passenger car and commercial vehicles. Novel boosting solutions for diesel engines operating in
the industrial and marine market sectors are also included. The current emission legislations and environmental trends for reducing CO2 and
fuel consumption are the major market forces in the transport (land and marine) and industry sectors. In these market sectors the internal
combustion engine is the key product where downsizing is the driver for development for both SI and CI engines in the passenger car and
commercial vehicle applications. The more stringent future market forces and environmental considerations mean more stringent engine
downsizing, thus, novel systems are required to provide boosting solutions including hybrid, electric-motor and exhaust waste energy
recovery systems for high efficiency, response, reliability, durability and compactness etc. For large engines the big challenge is to enhance
the high specific power and efficiency whilst reducing emission levels (Nox and Sox) with variable quality fuels. This will require turbocharging
systems for very high boost pressure, efficiency and a high degree of system flexibility. Presents papers from all the latest international
conference Papers cover all aspects of the turbocharging systems design for boosting solutions for engine downsizing The focus of the
papers is on the application of turbocharger and other pressure charging devices to spark ignition (SI) and compression ignition (CI) engines
in the passenger car and commercial vehicles
This book covers all aspects of supercharging internal combustion engines. It details charging systems and components, the theoretical basic
relations between engines and charging systems, as well as layout and evaluation criteria for best interaction. Coverage also describes
recent experiences in design and development of supercharging systems, improved graphical presentations, and most advanced calculation
and simulation tools.
The future market forces and environmental considerations in the passenger car and commercial vehicle sector mean more stringent engine
downsizing is far more prevalent. Therefore, novel systems are required to provide boosting solutions including hybrid, electric-motor and
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exhaust waste energy recovery systems for high efficiency, response, reliability, durability and compactness. The current emission
legislations and environmental trends for reducing CO2 and fuel consumption are the major market forces in the land and marine transport
industries. The internal combustion engine is the key product and downsizing, efficiency and economy are the driving forces for development
for both spark ignition (SI) and compression ignition (CI) engines in both markets. Future market forces and environmental considerations for
transportation, specifically in the passenger car, commercial vehicle and the marine sectors mean more stringent engine downsizing. This
international conference is the latest in the highly successful and prestigious series held regularly since 1978. These proceedings from the
InstitutionOCOs highly successful and prestigious series address current and novel aspects of turbocharging systems design, boosting
solutions for engine downsizing and improvements in efficiency, and present the latest research and development in this growing and
innovative area. Focuses on boosting solutions including hybrid, electric-motor and exhaust waste energy recovery systemsExplores the
current need for high efficiency, reliability, durability and compactness in recovery systemsExamines what new systems developments are
underway"

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.
Turbocharging the Internal Combustion EngineMacmillan International Higher EducationTurbocharging the Internal
Combustion EngineTurbocharging : The internal combustion engine10th International Conference on Turbochargers and
TurbochargingElsevier
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
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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.
Improvements to a small diesel engine turbocharger were made based on data gathered during a previous Army
contract. The improved turbocharger was fabricated and tested on a small, four cylinder, 239 CID diesel engine. Engine
dynamometer test data revealed a 2 to 9 percent reduction in fuel consumption at all points over the operating envelope.
A turbocharger was operated for 1011 hours at speeds between 70000 and 78000 rpm without incident. The ball
bearings were in excellent condition at the end of the test. A math model of the engine and turbocharger was generated.
The model was used to estimate 13 Mode Federal Diesel Emissions Cycle, the LA4 driving cycle and the application of
the variable area turbine nozzle (VATN) turbocharger to a diesel engine driven generator set. A recommendation was
made to build a gen set demo unit. A fuel savings of 8 to 10 percent was estimated for a 30KW DED generator set.
(Author).
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.
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