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This book highlights recent findings in industrial,
manufacturing and mechanical engineering, and provides an
overview of the state of the art in these fields, mainly in
Russia and Eastern Europe. A broad range of topics and
issues in modern engineering are discussed, including the
dynamics of machines and working processes, friction, wear
and lubrication in machines, surface transport and
technological machines, manufacturing engineering of
industrial facilities, materials engineering, metallurgy, control
systems and their industrial applications, industrial
mechatronics, automation and robotics. The book gathers
selected papers presented at the 5th International
Conference on Industrial Engineering (ICIE), held in Sochi,
Russia in March 2019. The authors are experts in various
fields of engineering, and all papers have been carefully
reviewed. Given its scope, the book will be of interest to a
wide readership, including mechanical and production
engineers, lecturers in engineering disciplines, and
engineering graduates.

Based on the simulations developed in research groups over
the past years, Introduction to Quasi-dimensional Simulation
of Spark Ignition Engines provides a compilation of the main
ingredients necessary to build up a quasi-dimensional
computer simulation scheme. Quasi-dimensional computer
simulation of spark ignition engines is a powerful but
affordable tool which obtains realistic estimations of a wide
variety of variables for a simulated engine keeping insight the
basic physical and chemical processes involved in the real
evolution of an automotive engine. With low computational

costs, it can optimize the design and operation of spark
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ignition engines as well as it allows to analyze cycle-to-cycle
fluctuations. Including details about the structure of a
complete simulation scheme, information about what kind of
information can be obtained, and comparisons of the
simulation results with experiments, Introduction to Quasi-
dimensional Simulation of Spark Ignition Engines offers a
thorough guide of this technique. Advanced undergraduates
and postgraduates as well as researchers in government and
industry in all areas related to applied physics and
mechanical and automotive engineering can apply these tools
to simulate cyclic variability, potentially leading to new design
and control alternatives for lowering emissions and expanding
the actual operation limits of spark ignition engines

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 prediction
of spray and m- ture formation becomes increasingly
complex. For this reason, the optimization of the in-cylinder
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 Lr;jg%%iz%)n 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.

This book provides an introduction to basic thermodynamic
engine cycle simulations, and provides a substantial set of
results. Key features includes comprehensive and detailed
documentation of the mathematical foundations and solutions
required for thermodynamic engine cycle simulations. The
book includes a thorough presentation of results based on the
second law of thermodynamics as well as results for
advanced, high efficiency engines. Case studies that illustrate
the use of engine cycle simulations are also provided.

This book reports on a novel approach for generating
mechanical energy from different, external heat sources using
the body of a typical piston engine with valves. By presenting
simple yet effective numerical models, the authors show how
this new approach, which combines existing internal
combustion technology with a lubrication system, is able to
offer an economic solution to the problem of mechanical
energy generation in piston engines. Their results also show
that a stable heat generation process can be guaranteed
outside of the engine. The book offers a detailed report on
physical and numerical models of 4-stroke and 2-stroke
versions of the EHVE together with different models of heat
exchange, valves and results of their simulations. It also
delivers the test results of an engine prototype run in
laboratory conditions. By presenting a novel theoretical
framework and providing readers with extensive knowledge of
both the advantages andpgglea3lllze0nges of the method, this book



is expected to inspire academic researchers, advanced PhD
students and professionals in their search for more effective
solutions to the problem of renewable energy generation.
Fundamentals of Combustion Processes is designed as a
textbook for an upper-division undergraduate and graduate
level combustion course in mechanical engineering. The
authors focus on the fundamental theory of combustion and
provide a simplified discussion of basic combustion
parameters and processes such as thermodynamics,
chemical kinetics, ignition, diffusion and pre-mixed flames.
The text includes exploration of applications, example
exercises, suggested homework problems and videos of
laboratory demonstrations
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.
A discussion of the opportunities and challenges
involved in mitigating greenhouse gas emissions from
passenger travel.
This book contains the theory and computer programs
for the simulation of spark ignition (SlI) engine processes.
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It starts with the fundamental concepts and goes on to
the advanced level and can thus be used by
undergraduates, postgraduates and Ph. D. scholars.
This volume contains selected contributions to the
second Hydrogen Power, Theoretical and Engineering
Solutions, International Symposium (HYPOTHESIS II),
held in Grimstad, Norway, from 18 to 22 August 1997.
The scientific programme included 10 oral sessions and
a poster session. Widely based national committees,
supported by an International Scientific Advisory Board
and the International Coordinators, made every effort to
design and bring together a programme of great
excellence. The more than one hundred papers
submitted represent the efforts of research groups from
all over the World. The international character of
HYPOTHESIS Il has been augmented by contributions
coming from seven countries outside Europe. The
contributions reflect the progress that has been achieved
in hydrogen technology aimed primarily at hydrogen as
the ultimate energy vector. This research have already
yielded mature technologies for mass production in many
areas. These and future results will be of increased
interest and importance as global and local
environmental issues move higher up the political
agenda. In order to facilitate new contacts between
scientists and strengthen existing ones, the symposium
incorporated an extensive social program managed by
the Conference Administrator, Ms. Ann Y stad.

This text, by a leading authority in the field, presents a
fundamental and factual development of the science and

engineering underlying the design of combustion engines
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and turbines. An extensive illustration program supports
the concepts and theories discussed.

Innovative text focusing on engine design and fluid
dynamics, with numerous illustrations and a web-based
software tool.

Biofuels such as ethanol, butanol, and biodiesel have
more desirable physico-chemical properties than base
petroleum fuels (diesel and gasoline), making them more
suitable for use in internal combustion engines. The book
begins with a comprehensive review of biofuels and their
utilization processes and culminates in an analysis of
biofuel quality and impact on engine performance and
emissions characteristics, while discussing relevant
engine types, combustion aspects and effect on
greenhouse gases. It will facilitate scattered information
on biofuels and its utilization has to be integrated as a
single information source. The information provided in
this book would help readers to update their basic
knowledge in the area of "biofuels and its utilization in
internal combustion engines and its impact Environment
and Ecology". It will serve as a reference source for
UG/PG/Ph.D. Doctoral Scholars for their projects /
research works and can provide valuable information to
Researchers from Academic Universities and Industries.
Key Features: « Compiles exhaustive information of
biofuels and their utilization in internal combustion
engines. ¢ Explains engine performance of biofuels ¢
Studies impact of biofuels on greenhouse gases and
ecology highlighting integrated bio-energy system. «
Discusses fuel quality of different biofuels and their

suitability for internal combustion engines. ¢ Details
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effects of biofuels on combustion and emissions
characteristics.
Publisher's Note: Products purchased from Third Party
sellers are not guaranteed by the publisher for quality,
authenticity, or access to any online entitlements
included with the product. The long-awaited revision of
the most respected resource on Internal Combustion
Engines --covering the basics through advanced
operation of spark-ignition and diesel engines. Written by
one of the most recognized and highly regarded names
in internal combustion engines this trusted educational
resource and professional reference covers the key
physical and chemical processes that govern internal
combustion engine operation and design. Internal
Combustion Engine Fundamentals, Second Edition, has
been thoroughly revised to cover recent advances,
including performance enhancement, efficiency
improvements, and emission reduction technologies.
Highly illustrated and cross referenced, the book
includes discussions of these engines’ environmental
impacts and requirements. You will get complete
explanations of spark-ignition and compression-ignition
(diesel) engine operating characteristics as well as of
engine flow and combustion phenomena and fuel
requirements. Coverage includes:*Engine types and
their operation*Engine design and operating
parameterseThermochemistry of fuel-air
mixtureseProperties of working fluidseldeal models of
engine cycleseGas exchange processessMixture
preparation in spark-ignition engineseCharge motion
within the cylindersCombustion in spark-ignition
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enginessCombustion in compression-ignition
enginesePollutant formation and controlsEngine heat
transfersEngine friction and lubricationsModeling real
engine flow and combustion processes*Engine
operating characteristics

This book addresses the two-stroke cycle internal
combustion engine, used in compact, lightweight form in
everything from motorcycles to chainsaws to outboard
motors, and in large sizes for marine propulsion and
power generation. It first provides an overview of the
principles, characteristics, applications, and history of the
two-stroke cycle engine, followed by descriptions and
evaluations of various types of models that have been
developed to predict aspects of two-stroke engine
operation.

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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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 Sl 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 technigues. 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

Highlighting the major economic and industrial changes
in the lubrication industry since the first edition,
Synthetics, Mineral Oils, and Bio-Based Lubricants,
Second Edition outlines the state of the art in each major

lubricant application area. Chapters cover trends in the
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major industries, such as the use of lubricant fluids,
growth or decline of market areas and applications,
potential new applications, production capacities, and
regulatory issues, including biodegradability, toxicity, and
food production equipment lubrication. In a single,
unique volume, Synthetics, Mineral Oils, and Bio-Based
Lubricants, Second Edition offers property and
performance information of fluids, theoretical and
practical background to their current applications, and
strong indicators for global market trends that will
influence the industry for years to come.

This book examines internal combustion engine
technology and applications of biodiesel fuel. It includes
seven chapters in two sections. The first section
examines engine downsizing, fuel spray, and economic
comparison. The second section deals with applications
of biodiesel fuel in compression-ignition and spark-
ignition engines. The information contained herein is
useful for scientists and students looking to broaden their
knowledge of internal combustion engine technologies
and applications of biodiesel fuel.

Combustion Engines Development nowadays is based
on simulation, not only of the transient reaction of
vehicles or of the complete driveshatft, but also of the
highly unsteady processes in the carburation process
and the combustion chamber of an engine. Different
physical and chemical approaches are described to
show the potentials and limits of the models used for
simulation.

Automotive control has developed over the decades from

an auxiliary te- nology to a key element without which the
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actual performances, emission, safety and consumption
targets could not be met. Accordingly, automotive control
has been increasing its authority and responsibility — at
the price of complexity and di?cult tuning. The
progressive evolution has been mainly ledby
speci?capplicationsandshorttermtargets,withthe
consequencethat automotive control is to a very large
extent more heuristic than systematic. Product
requirements are still increasing and new challenges are
coming from potentially huge markets like India and
China, and against this ba- ground there is wide
consensus both in the industry and academia that the
current state is not satisfactory. Model-based control
could be an approach to improve performance while
reducing development and tuning times and possibly
costs. Model predictive control is a kind of model-based
control design approach which has experienced a
growing success since the middle of the 1980s for
“slow” complex plants, in particular of the chemical and
process industry. In the last decades,
severaldevelopments haveallowedusing these methods
also for “fast’systemsandthis hassupporteda
growinginterestinitsusealsofor automotive applications,
with several promising results reported. Still there is no
consensus on whether model predictive control with its
high requi- ments on model quality and on computational
power is a sensible choice for automotive control.
Providing a comprehensive introduction to the basics of
Internal Combustion Engines, this book is suitable for:
Undergraduate-level courses in mechanical engineering,
aeronautical engineering, and automobile engineering.
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Postgraduate-level courses (Thermal Engineering) in
mechanical engineering. A.M.I.E. (Section B) courses in
mechanical engineering. Competitive examinations, such as
Civil Services, Engineering Services, GATE, etc. In addition,
the book can be used for refresher courses for professionals
in auto-mobile industries. Coverage Includes Analysis of
processes (thermodynamic, combustion, fluid flow, heat
transfer, friction and lubrication) relevant to design,
performance, efficiency, fuel and emission requirements of
internal combustion engines. Special topics such as reactive
systems, unburned and burned mixture charts, fuel-line
hydraulics, side thrust on the cylinder walls, etc. Modern
developments such as electronic fuel injection systems,
electronic ignition systems, electronic indicators, exhaust
emission requirements, etc. The Second Edition includes new
sections on geometry of reciprocating engine, engine
performance parameters, alternative fuels for IC engines,
Carnot cycle, Stirling cycle, Ericsson cycle, Lenoir cycle,
Miller cycle, crankcase ventilation, supercharger controls and
homogeneous charge compression ignition engines. Besides,
air-standard cycles, latest advances in fuel-injection system in
Sl engine and gasoline direct injection are discussed in detail.
New problems and examples have been added to several
chapters. Key Features Explains basic principles and
applications in a clear, concise, and easy-to-read manner
Richly illustrated to promote a fuller understanding of the
subject Sl units are used throughout Example problems
illustrate applications of theory End-of-chapter review
guestions and problems help students reinforce and apply
key concepts Provides answers to all numerical problems
Internal Combustion Engine FundamentalsMcGraw-Hill
Science Engineering

From daily commutes to cross-country road trips, millions of

light-duty vehicles are on the road every day. The
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transportation sector is one of the United Statesa€™ 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.

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 apa(gqu%up 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.
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 approachpggealﬁ)lgoropriate 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.

Since the publication of the Second Edition in 2001, there
have been considerable advances and developments in the
field of internal combustion engines. These include the
increased importance of biofuels, new internal combustion
processes, more stringent emissions requirements and
characterization, and more detailed engine performance
modeling, instrumentation, and control. There have also been
changes in the instructional methodologies used in the
applied thermal sciences that require inclusion in a new
edition. These methodologies suggest that an increased
focus on applications, examples, problem-based learning,
and computation will have a positive effect on learning of the
material, both at the novice student, and practicing engineer
level. This Third Edition mirrors its predecessor with
additional tables, illustrations, photographs, examples, and
problems/solutions. All of the software is ‘open source’, so
that readers can see how the computations are performed. In
addition to additional java applets, there is companion Matlab
code, which has become a default computational tool in most
mechanical engineering programs.

This book focuses on the interaction between shipping and
the natural environment and how shipping can strive to
become more sustainable. Readers are guided in marine
environmental awareness, environmental regulations and
abatement technologies It;)ggg%s/iz%t in decisions on strategy,



policy and investments. You will get familiar with possible
paths to improve environmental performance and, in the long
term, to a sustainable shipping sector, based on an
understanding of the sources and mechanisms of common
impacts. You will also gain knowledge on emissions and
discharges from ships, prevention measures, environmental
regulations, and methods and tools for environmental
assessment. In addition, the book includes a chapter on the
background to regulating pollution from ships. It is intended
as a source of information for professionals connected to
maritime activities as well as policy makers and interested
public. It is also intended as a textbook in higher education
academic programmes.

With the changing landscape of the transport sector, there
are also alternative powertrain systems on offer that can run
independently of or in conjunction with the internal
combustion (IC) engine. This shift has actually helped the
industry gain traction with the IC Engine market projected to
grow at 4.67% CAGR during the forecast period 2019-2025. It
continues to meet both requirements and challenges through
continual technology advancement and innovation from the
latest research. With this in mind, the contributions in Internal
Combustion Engines and Powertrain Systems for Future
Transport 2019 not only cover the particular issues for the IC
engine market but also reflect the impact of alternative
powertrains on the propulsion industry. The main topics
include: « Engines for hybrid powertrains and electrification
IC engines ¢ Fuel cells « E-machines ¢ Air-path and other
technologies achieving performance and fuel economy
benefits « Advances and improvements in combustion and
ignition systems « Emissions regulation and their control by
engine and after-treatment « Developments in real-world
driving cycles ¢ Advanced boosting systems ¢ Connected
powertrains (Al) ¢ EIectrifFi)ggetilcé)s/r%Oopportunities * Energy



conversion and recovery systems ¢ Modified or novel engine
cycles ¢ IC engines for heavy duty and off highway Internal
Combustion Engines and Powertrain Systems for Future
Transport 2019 provides a forum for IC engine, fuels and
powertrain experts, and looks closely at developments in
powertrain technology required to meet the demands of the
low carbon economy and global competition in all sectors of
the transportation, off-highway and stationary power
industries.

This applied thermoscience book covers the basic principles
and applications of various types of internal combustion
engines. Explores the fundamentals of most types of internal
combustion engines with a major emphasis on reciprocating
engines. Covers both spark ignition and compression ignition
engines as well as those operating on four-stroke cycles and
on two-stroke cycles ranging in size from small model
airplane engines to the larger stationary engines. Examines
recent advancements, such as, Miller cycle analysis, lean
burn engines, 2-stroke cycle automobile engines, variable
valve timing, and thermal storage.

This book analyzes how transport influences the ecology of
various regions. Integrating perspectives and approaches
from around the globe, it examines the use of different types
of engines and fuels, and assesses the impact of vehicle
design on the environment. The book also addresses the
effect of the transport situation in agglomerations on their
environmental safety. Various types of environmental impacts
are considered, from traditional emissions to noise and
vibration. Presenting scientific advances from 7 European
countries, the book appeals to experts, teachers and
students, as well as to anyone interested in the environmental
aspects of the transport industry.

Doctoral Thesis / Dissertation from the year 2006 in the
subject Electrotechnologgéggrlggg: 1, mit Ausgezeichnung



bestanden, Vienna University of Technology (Insitut fur
Photonik), language: English, abstract: In this PhD thesis
different fundamental aspects and the practical usability of a
laser ignition system as a new, innovative and alternative
ignition approach for internal combustion engines were
investigated in great detail mainly experimentally. Ignition
experiments in combustion chambers under high pressures
and elevated temperatures have been conducted. Different
fuels were investigated. Also the minimum breakdown energy
in dependence of the initial temperature and pressure with
the help of an aspheric lens with a high numerical aperture
was studied. High-speed Schlieren diagnostics have been
conducted in the combustion chamber. The different stages
like the ignition plasma within the first nanoseconds via the
shock wave generation to the expanding flame kernel were
investigated. With the help of multi-point ignition the
combustion duration could be reduced significantly. The
controlled start of auto-ignition of n-heptane-air mixtures by
resonant absorption of Er, Cr: YSGG laser radiation at 2.78
um by additionally introduced water has been proven in
combustion chamber experiments as a completely new idea.
Beside experiments in the combustion chambers and long
term tests under atmospheric conditions, various tests in Sl
engines up to 200 h, have been made. Different sources of
contamination of the window surface have been identified.
First experiments with a longitudinally diode-pumped, fiber-
coupled and passively Q-switched solid-state laser -prototype
system with maximum pulse energy of 1.5 mJ at about 1.5 ns
pulse duration were performed which allowed to ignite the
engine successfully over a test period of 100 h. In
cooperation with Lund University in Sweden, experiments
have been performed on another engine test bed running in
HCCI mode revealing the la

Computational Optimizatngletl)glzlgternal 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.

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 integ;gel 1cz‘)%nbustion 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
guestions to test your knowledge - Has a solutions manual
availble online for lecturers at
www.palgrave.com/engineering/stone
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