Vehicle Powertrain Systems
Getting the books vehicle powertrain systems now is not type of inspiring means. You could not on
your own going taking into consideration book growth or library or borrowing from your friends to edit
them. This is an very easy means to specifically get lead by on-line. This online broadcast vehicle
powertrain systems can be one of the options to accompany you as soon as having extra time.
It will not waste your time. assume me, the e-book will entirely announce you new concern to read. Just
invest little mature to gate this on-line notice vehicle powertrain systems as capably as evaluation
them wherever you are now.

Automotive Engineering David Crolla 2009-08-13 A one-stop reference for automotive and other
engineers involved in vehicle and automotive technologies. The book provides essential information on
each of the main automotive systems (engines; powertrain and chassis; bodies; electrical systems) plus
critical external factors that engineers need to engage with, such as hybrid technologies, vehicle
efficiency, emissions control and performance optimization. * Definitive content by the leading authors
in the field * A thorough resource, providing all the essential material needed by automotive and
mechanical engineers on a day-to-day basis * Fundamentals, key techniques, engineering best practice
and know-how together in one quick-reference sourcebook * Focuses on what engineers need to know:
engineering fundaments, key associated technologies, environmental and efficiency engineering, and
sustainability, as well as market-driven requirements such as reliability, safety, and comfort *
Accompanied by multi-body dynamics and tire dynamic modeling software
Advanced Hybrid Powertrains for Commercial Vehicles Haoran Hu 2012
Electric and Hybrid Vehicles Gianfranco Pistoia 2010-07-27 Electric and Hybrid Vehicles: Power
Sources, Models, Sustainability, Infrastructure and the Market reviews the performance, cost, safety,
and sustainability of battery systems for hybrid electric vehicles (HEVs) and electric vehicles (EVs),
including nickel-metal hydride batteries and Li-ion batteries. Throughout this book, especially in the
first chapters, alternative vehicles with different power trains are compared in terms of lifetime cost,
fuel consumption, and environmental impact. The emissions of greenhouse gases are particularly dealt
with. The improvement of the battery, or fuel cell, performance and governmental incentives will play a
fundamental role in determining how far and how substantial alternative vehicles will penetrate into the
market. An adequate recharging infrastructure is of paramount importance for the diffusion of vehicles
powered by batteries and fuel cells, as it may contribute to overcome the so-called range anxiety.""
Thus, proposed battery charging techniques are summarized and hydrogen refueling stations are
described. The final chapter reviews the state of the art of the current models of hybrid and electric
vehicles along with the powertrain solutions adopted by the major automakers. Contributions from the
worlds leading industry and research experts Executive summaries of specific case studies Information
on basic research and application approaches
Electric Powertrain John G. Hayes 2018-02-05 The why, what and how of the electric vehicle powertrain
Empowers engineering professionals and students with the knowledge and skills required to engineer
electric vehicle powertrain architectures, energy storage systems, power electronics converters and
electric drives. The modern electric powertrain is relatively new for the automotive industry, and
vehicle-powertrain-systems

1/14

Downloaded from avenza-dev.avenza.com
on September 29, 2022 by guest

engineers are challenged with designing affordable, efficient and high-performance electric powertrains
as the industry undergoes a technological evolution. Co-authored by two electric vehicle (EV) engineers
with decades of experience designing and putting into production all of the powertrain technologies
presented, this book provides readers with the hands-on knowledge, skills and expertise they need to
rise to that challenge. This four-part practical guide provides a comprehensive review of battery, hybrid
and fuel cell EV systems and the associated energy sources, power electronics, machines, and drives.
The first part of the book begins with a historical overview of electromobility and the related
environmental impacts motivating the development of the electric powertrain. Vehicular requirements
for electromechanical propulsion are then presented. Battery electric vehicles (BEV), fuel cell electric
vehicles (FCEV), and conventional and hybrid electric vehicles (HEV) are then described, contrasted
and compared for vehicle propulsion. The second part of the book features in-depth analysis of the
electric powertrain traction machines, with a particular focus on the induction machine and the surfaceand interior-permanent magnet ac machines. The brushed dc machine is also considered due to its ease
of operation and understanding, and its historical place, especially as the traction machine on NASA’s
Mars rovers. The third part of the book features the theory and applications for the propulsion,
charging, accessory, and auxiliary power electronics converters. Chapters are presented on isolated and
non-isolated dc-dc converters, traction inverters, and battery charging. The fourth part presents the
introductory and applied electromagnetism required as a foundation throughout the book. • Introduces
and holistically integrates the key EV powertrain technologies. • Provides a comprehensive overview of
existing and emerging automotive solutions. • Provides experience-based expertise for vehicular and
powertrain system and sub-system level study, design, and optimization. • Presents many examples of
powertrain technologies from leading manufacturers. • Discusses the dc traction machines of the Mars
rovers, the ultimate EVs from NASA. • Investigates the environmental motivating factors and impacts of
electromobility. • Presents a structured university teaching stream from introductory undergraduate to
postgraduate. • Includes real-world problems and assignments of use to design engineers, researchers,
and students alike. • Features a companion website with numerous references, problems, solutions, and
practical assignments. • Includes introductory material throughout the book for the general scientific
reader. • Contains essential reading for government regulators and policy makers. Electric Powertrain:
Energy Systems, Power Electronics and Drives for Hybrid, Electric and Fuel Cell Vehicles is an
important professional resource for practitioners and researchers in the battery, hybrid, and fuel cell
EV transportation industry. The book is a structured holistic textbook for the teaching of the
fundamental theories and applications of energy sources, power electronics, and electric machines and
drives to engineering undergraduate and postgraduate students. Textbook Structure and Suggested
Teaching Curriculum This is primarily an engineering textbook covering the automotive powertrain,
energy storage and energy conversion, power electronics, and electrical machines. A significant
additional focus is placed on the engineering design, the energy for transportation, and the related
environmental impacts. This textbook is an educational tool for practicing engineers and others, such as
transportation policy planners and regulators. The modern automobile is used as the vehicle upon
which to base the theory and applications, which makes the book a useful educational reference for our
industry colleagues, from chemists to engineers. This material is also written to be of interest to the
general reader, who may have little or no interest in the power electronics and machines. Introductory
science, mathematics, and an inquiring mind suffice for some chapters. The general reader can read the
introduction to each of the chapters and move to the next as soon as the material gets too advanced for
him or her. Part I Vehicles and Energy Sources Chapter 1 Electromobility and the Environment Chapter
2 Vehicle Dynamics Chapter 3 Batteries Chapter 4 Fuel Cells Chapter 5 Conventional and Hybrid
Powertrains Part II Electrical Machines Chapter 6 Introduction to Traction Machines Chapter 7 The
Brushed DC Machine Chapter 8 Induction Machines Chapter 9 Surface-permanent-magnet AC
Machines Chapter 10: Interior-permanent-magnet AC Machines Part III Power Electronics Chapter 11
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DC-DC Converters Chapter 12 Isolated DC-DC Converters Chapter 13 Traction Drives and Three-phase
Inverters Chapter 14 Battery Charging Chapter 15 Control of the Electric Drive Part IV Basics Chapter
16 Introduction to Electromagnetism, Ferromagnetism, and Electromechanical Energy Conversion The
first third of the book (Chapters 1 to 6), plus parts of Chapters 14 and 16, can be taught to the general
science or engineering student in the second or third year. It covers the introductory automotive
material using basic concepts from mechanical, electrical, environmental, and electrochemical
engineering. Chapter 14 on electrical charging and Chapter 16 on electromagnetism can also be used
as a general introduction to electrical engineering. The basics of electromagnetism, ferromagnetism
and electromechanical energy conversion (Chapter 16) and dc machines (Chapter 7) can be taught to
second year (sophomore) engineering students who have completed introductory electrical circuits and
physics. The third year (junior) students typically have covered ac circuit analysis, and so they can cover
ac machines, such as the induction machine (Chapter 8) and the surface permanent-magnet ac machine
(Chapter 9). As the students typically have studied control theory, they can investigate the control of the
speed and torque loops of the motor drive (Chapter 15). Power electronics, featuring non-isolated buck
and boost converters (Chapter 11), can also be introduced in the third year. The final-year (senior)
students can then go on to cover the more advanced technologies of the interior-permanent-magnet ac
machine (Chapter 10). Isolated power converters (Chapter 12), such as the full-bridge and resonant
converters, inverters (Chapter 13), and power-factor-corrected battery chargers (Chapter 14), are
covered in the power electronics section. This material can also be covered at the introductory
postgraduate level. Various homework, simulation, and research exercises are presented throughout the
textbook. The reader is encouraged to attempt these exercises as part of the learning experience.
Instructors are encouraged to contact the author, John Hayes, direct to discuss course content or
structure.
Powertrain Systems for Net-Zero Transport Taylor & Francis Group 2021-12-20 The transport sector
continues to shift towards alternative powertrains, particularly with the UK Government's
announcement to end the sale of petrol and diesel passenger cars by 2030 and increasing support for
alternatives. Despite this announcement, the internal combustion continues to play a significant role
both in the passenger car market through the use of hybrids and sustainable low carbon fuels, as well
as a key role in other sectors such as heavy-duty vehicles and off-highway applications across the globe.
Building on the industry-leading IC Engines conference, the 2021 Powertrain Systems for Net-Zero
Transport conference (7-8 December 2021, London, UK) focussed on the internal combustion engine's
role in Net-Zero transport as well as covered developments in the wide range of propulsion systems
available (electric, fuel cell, sustainable fuels etc) and their associated powertrains. To achieve the netzero transport across the globe, the life-cycle analysis of future powertrain and energy was also
discussed. Powertrain Systems for Net-Zero Transport provided a forum for engine, fuels, e-machine,
fuel cell and powertrain experts to look closely at developments in powertrain technology required, to
meet the demands of the net-zero future and global competition in all sectors of the road transportation,
off-highway and stationary power industries.
Diagnosis of the Powertrain Systems for Autonomous Electric Vehicles Tunan Shen 2022 Tunan
Shen aims to increase the availability of powertrain systems for autonomous electric vehicles by
improving the diagnostic capability for critical faults. Following the fault analysis of powertrain systems
in battery electric vehicles, the focus is on the electrical and mechanical faults of the electric machine.
A multi-level diagnostic approach is proposed, which consists of multiple diagnostic models, such as a
physical model, a data-based anomaly detection model, and a neural network model. To improve the
overall diagnostic capability, a decision making function is designed to derive a comprehensive decision
from the predictions of various operating points and different models. Contents Background and State
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of the Art Diagnosis of Electrical Faults in Electric Machines Diagnosis of Mechanical Faults in Electric
Machines Target Groups Researchers and students of mechanical engineering, especially automotive
powertrains in electric vehicles Research and development engineers in this field About the Author
Tunan Shen did his PhD project at the Institute of Automotive Engineering (IFS), University of
Stuttgart, Germany. Currently he is Software Developer for Cross Domain Computing Solutions at a
German automotive supplier.
The Key Technologies for Powertrain System of Intelligent Vehicles Based on Switched Reluctance
Motors Yueying Zhu 2021-10-20 This book is intended for engineer’s in automotive industry and in
research community of electrical machines. This book systematically focus on all the major aspects of
switched reluctance motor for intelligent electric vehicle applications, including optimization design,
drive system control, regenerative braking control, and motor-suspension system control, which is
particularly suited for readers who are interested to learn the theory of the motor used for intelligent
electric vehicles.The comprehensive and systematic treatment of practical issues around switched
reluctance motor considering vehicle requirments is one of the major features of the book. The book can
benefit researchers, engineers, and graduate students in fields of switched reluctance motor, electric
vehicle drive system, regenerative braking system, motor-suspension system, etc.
New Trends in Electrical Vehicle Powertrains Luis Romeral Martinez 2019-01-30 The electric
vehicle and plug-in hybrid electric vehicle play a fundamental role in the forthcoming new paradigms of
mobility and energy models. The electrification of the transport sector would lead to advantages in
terms of energy efficiency and reduction of greenhouse gas emissions, but would also be a great
opportunity for the introduction of renewable sources in the electricity sector. The chapters in this book
show a diversity of current and new developments in the electrification of the transport sector seen
from the electric vehicle point of view: first, the related technologies with design, control and
supervision, second, the powertrain electric motor efficiency and reliability and, third, the deployment
issues regarding renewable sources integration and charging facilities. This is precisely the purpose of
this book, that is, to contribute to the literature about current research and development activities
related to new trends in electric vehicle power trains.
Automotive Powertrain Science and Technology Allan Bonnick 2020-03-05 A motor vehicle’s powertrain
consists of the components which generate power and enable it to move – its engine, exhaust system,
transmission, drive shaft, suspension and wheels. Any automotive engineering student going beyond
basic mechanics will need a sound knowledge of the mathematics and scientific principles, particularly
calculus and algebra, which underpin powertrain technology. This textbook supports a series of
courses, for instance BTEC unit 28 “Further Mathematics for Engineering Technicians”, which is a
requisite for a foundation degree in automotive engineering, and BTEC higher unit 25 “Engine and
Vehicle Design and Performance”, without giving full coverage of automotive technology. It is a more
focused companion to the author’s Automotive Science and Mathematics 978-0-7506-8522-1, also
published by Routledge.
On Evaluation and Optimization of Hybrid Electric Vehicle Powertrain Systems Mattias Åsbogård 2005
Modern Electric, Hybrid Electric, and Fuel Cell Vehicles Mehrdad Ehsani 2018-02-02 "This book is an
introduction to automotive technology, with specic reference to battery electric, hybrid electric, and
fuel cell electric vehicles. It could serve electrical engineers who need to know more about automobiles
or automotive engineers who need to know about electrical propulsion systems. For example, this
reviewer, who is a specialist in electric machinery, could use this book to better understand the
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automobiles for which the reviewer is designing electric drive motors. An automotive engineer, on the
other hand, might use it to better understand the nature of motors and electric storage systems for
application in automobiles, trucks or motorcycles. The early chapters of the book are accessible to
technically literate people who need to know something about cars. While the rst chapter is historical in
nature, the second chapter is a good introduction to automobiles, including dynamics of propulsion and
braking. The third chapter discusses, in some detail, spark ignition and compression ignition (Diesel)
engines. The fourth chapter discusses the nature of transmission systems.” —James Kirtley,
Massachusetts Institute of Technology, USA “The third edition covers extensive topics in modern
electric, hybrid electric, and fuel cell vehicles, in which the profound knowledge, mathematical
modeling, simulations, and control are clearly presented. Featured with design of various vehicle
drivetrains, as well as a multi-objective optimization software, it is an estimable work to meet the needs
of automotive industry.” —Haiyan Henry Zhang, Purdue University, USA “The extensive combined
experience of the authors have produced an extensive volume covering a broad range but detailed
topics on the principles, design and architectures of Modern Electric, Hybrid Electric, and Fuel Cell
Vehicles in a well-structured, clear and concise manner. The volume offers a complete overview of
technologies, their selection, integration & control, as well as an interesting Technical Overview of the
Toyota Prius. The technical chapters are complemented with example problems and user guides to
assist the reader in practical calculations through the use of common scientic computing packages. It
will be of interest mainly to research postgraduates working in this eld as well as established academic
researchers, industrial R&D engineers and allied professionals.” —Christopher Donaghy-Sparg, Durham
University, United Kingdom The book deals with the fundamentals, theoretical bases, and design
methodologies of conventional internal combustion engine (ICE) vehicles, electric vehicles (EVs), hybrid
electric vehicles (HEVs), and fuel cell vehicles (FCVs). The design methodology is described in
mathematical terms, step-by-step, and the topics are approached from the overall drive train system,
not just individual components. Furthermore, in explaining the design methodology of each drive train,
design examples are presented with simulation results. All the chapters have been updated, and two
new chapters on Mild Hybrids and Optimal Sizing and Dimensioning and Control are also included •
Chapters updated throughout the text. • New homework problems, solutions, and examples. • Includes
two new chapters. • Features accompanying MATLABTM software.
Vehicle Powertrain Systems Behrooz Mashadi 2012-01-30 The powertrain is at the heart of vehicle
design; the engine ? whether it is a conventional, hybrid or electric design ? provides the motive power,
which is then managed and controlled through the transmission and final drive components. The overall
powertrain system therefore defines the dynamic performance and character of the vehicle. The design
of the powertrain has conventionally been tackled by analyzing each of the subsystems individually and
the individual components, for example, engine, transmission and driveline have received considerable
attention in textbooks over the past decades. The key theme of this book is to take a systems approach ?
to look at the integration of the components so that the whole powertrain system meets the demands of
overall energy efficiency and good drivability. Vehicle Powertrain Systems provides a thorough
description and analysis of all the powertrain components and then treats them together so that the
overall performance of the vehicle can be understood and calculated. The text is well supported by
practical problems and worked examples. Extensive use is made of the MATLAB(R) software and many
example programmes for vehicle calculations are provided in the text. Key features: Structured
approach to explaining the fundamentals of powertrain engineering Integration of powertrain
components into overall vehicle design Emphasis on practical vehicle design issues Extensive use of
practical problems and worked examples Provision of MATLAB(R) programmes for the reader to use in
vehicle performance calculations This comprehensive and integrated analysis of vehicle powertrain
engineering provides an invaluable resource for undergraduate and postgraduate automotive
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engineering students and is a useful reference for practicing engineers in the vehicle industry
Hybrid Electric Vehicles Simona Onori 2015-12-16 This SpringerBrief deals with the control and
optimization problem in hybrid electric vehicles. Given that there are two (or more) energy sources (i.e.,
battery and fuel) in hybrid vehicles, it shows the reader how to implement an energy-management
strategy that decides how much of the vehicle’s power is provided by each source instant by instant.
Hybrid Electric Vehicles: •introduces methods for modeling energy flow in hybrid electric vehicles;
•presents a standard mathematical formulation of the optimal control problem; •discusses different
optimization and control strategies for energy management, integrating the most recent research
results; and •carries out an overall comparison of the different control strategies presented. Chapter by
chapter, a case study is thoroughly developed, providing illustrative numerical examples that show the
basic principles applied to real-world situations. The brief is intended as a straightforward tool for
learning quickly about state-of-the-art energy-management strategies. It is particularly well-suited to
the needs of graduate students and engineers already familiar with the basics of hybrid vehicles but
who wish to learn more about their control strategies.
Design and Control of Automotive Propulsion Systems Zongxuan Sun 2014-12-20 Better
Understand the Relationship between Powertrain System Design and Its Control IntegrationWhile
powertrain system design and its control integration are traditionally divided into two different
functional groups, a growing trend introduces the integration of more electronics (sensors, actuators,
and controls) into the powertrain system.
Cost, Effectiveness, and Deployment of Fuel Economy Technologies for Light-Duty Vehicles
National Research Council 2015-09-28 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 gasolinepowered 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.
Internal Combustion Engines and Powertrain Systems for Future Transport 2019 IMECHE
2020-03-23 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
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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 (AI) • Electrification
opportunities • 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.
Modeling, Dynamics, and Control of Electrified Vehicles Haiping Du 2017-10-19 Modelling, Dynamics
and Control of Electrified Vehicles provides a systematic overview of EV-related key components,
including batteries, electric motors, ultracapacitors and system-level approaches, such as energy
management systems, multi-source energy optimization, transmission design and control, braking
system control and vehicle dynamics control. In addition, the book covers selected advanced topics,
including Smart Grid and connected vehicles. This book shows how EV work, how to design them, how
to save energy with them, and how to maintain their safety. The book aims to be an all-in-one reference
for readers who are interested in EVs, or those trying to understand its state-of-the-art technologies and
future trends. Offers a comprehensive knowledge of the multidisciplinary research related to EVs and a
system-level understanding of technologies Provides the state-of-the-art technologies and future trends
Covers the fundamentals of EVs and their methodologies Written by successful researchers that show
the deep understanding of EVs
Advanced Electric Drive Vehicles Ali Emadi 2014-10-24 Electrification is an evolving paradigm shift
in the transportation industry toward more efficient, higher performance, safer, smarter, and more
reliable vehicles. There is in fact a clear trend to move from internal combustion engines (ICEs) to more
integrated electrified powertrains. Providing a detailed overview of this growing area, Advanced
Electric Drive Vehicles begins with an introduction to the automotive industry, an explanation of the
need for electrification, and a presentation of the fundamentals of conventional vehicles and ICEs. It
then proceeds to address the major components of electrified vehicles—i.e., power electronic
converters, electric machines, electric motor controllers, and energy storage systems. This
comprehensive work: Covers more electric vehicles (MEVs), hybrid electric vehicles (HEVs), plug-in
hybrid electric vehicles (PHEVs), range-extended electric vehicles (REEVs), and all-electric vehicles
(EVs) including battery electric vehicles (BEVs) and fuel cell vehicles (FCVs) Describes the
electrification technologies applied to nonpropulsion loads, such as power steering and air-conditioning
systems Discusses hybrid battery/ultra-capacitor energy storage systems, as well as 48-V electrification
and belt-driven starter generator systems Considers vehicle-to-grid (V2G) interface and electrical
infrastructure issues, energy management, and optimization in advanced electric drive vehicles
Contains numerous illustrations, practical examples, case studies, and challenging questions and
problems throughout to ensure a solid understanding of key concepts and applications Advanced
Electric Drive Vehicles makes an ideal textbook for senior-level undergraduate or graduate engineering
courses and a user-friendly reference for researchers, engineers, managers, and other professionals
interested in transportation electrification.
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Design and Control of Automotive Propulsion Systems Zongxuan Sun 2014-12-20 Better Understand the
Relationship between Powertrain System Design and Its Control Integration While powertrain system
design and its control integration are traditionally divided into two different functional groups, a
growing trend introduces the integration of more electronics (sensors, actuators, and controls) into the
powertrain system. This has impacted the dynamics of the system, changing the traditional mechanical
powertrain into a mechatronic powertrain, and creating new opportunities for improved efficiency.
Design and Control of Automotive Propulsion Systems focuses on the ICE-based automotive powertrain
system (while presenting the alternative powertrain systems where appropriate). Factoring in the
multidisciplinary nature of the automotive propulsion system, this text does two things—adopts a
holistic approach to the subject, especially focusing on the relationship between propulsion system
design and its dynamics and electronic control, and covers all major propulsion system components,
from internal combustion engines to transmissions and hybrid powertrains. The book introduces the
design, modeling, and control of the current automotive propulsion system, and addresses all three
major subsystems: system level optimization over engines, transmissions, and hybrids (necessary for
improving propulsion system efficiency and performance). It provides examples for developing controloriented models for the engine, transmission, and hybrid. It presents the design principles for the
powertrain and its key subsystems. It also includes tools for developing control systems and examples
on integrating sensors, actuators, and electronic control to improve powertrain efficiency and
performance. In addition, it presents analytical and experimental methods, explores recent
achievements, and discusses future trends. Comprised of five chapters containing the fundamentals as
well as new research, this text: Examines the design, modeling, and control of the internal combustion
engine and its key subsystems: the valve actuation system, the fuel system, and the ignition system
Expounds on the operating principles of the transmission system, the design of the clutch actuation
system, and transmission dynamics and control Explores the hybrid powertrain, including the hybrid
architecture analysis, the hybrid powertrain model, and the energy management strategies Explains the
electronic control unit and its functionalities—the software-in-the-loop and hardware-in-the-loop
techniques for developing and validating control systems Design and Control of Automotive Propulsion
Systems provides the background of the automotive propulsion system, highlights its challenges and
opportunities, and shows the detailed procedures for calculating vehicle power demand and the
associated powertrain operating conditions.
Powertrain Systems for Net-Zero Transport Institution of Mechanical Engineers (IMe 2021-12-21 The
transport sector continues to shift towards alternative powertrains, particularly with the UK
Government’s announcement to end the sale of petrol and diesel passenger cars by 2030 and increasing
support for alternatives. Despite this announcement, the internal combustion continues to play a
significant role both in the passenger car market through the use of hybrids and sustainable low carbon
fuels, as well as a key role in other sectors such as heavy-duty vehicles and off-highway applications
across the globe. Building on the industry-leading IC Engines conference, the 2021 Powertrain Systems
for Net-Zero Transport conference (7-8 December 2021, London, UK) focussed on the internal
combustion engine’s role in Net-Zero transport as well as covered developments in the wide range of
propulsion systems available (electric, fuel cell, sustainable fuels etc) and their associated powertrains.
To achieve the net-zero transport across the globe, the life-cycle analysis of future powertrain and
energy was also discussed. Powertrain Systems for Net-Zero Transport provided a forum for engine,
fuels, e-machine, fuel cell and powertrain experts to look closely at developments in powertrain
technology required, to meet the demands of the net-zero future and global competition in all sectors of
the road transportation, off-highway and stationary power industries.
Automotive Control Systems A. Galip Ulsoy 2012-04-30 Course book introducing advanced control
vehicle-powertrain-systems

8/14

Downloaded from avenza-dev.avenza.com
on September 29, 2022 by guest

systems for vehicles, including advanced automotive concepts and the next generation of vehicles for
ITS.
Automotive Embedded Systems M. Kathiresh 2021-04-24 This book is a compilation of the recent
technologies and innovations in the field of automotive embedded systems with a special mention to the
role of Internet of Things in automotive systems. The book provides easy interpretable explanations for
the key technologies involved in automotive embedded systems. The authors illustrate various
diagnostics over internet protocol and over-the-air update process, present advanced driver assistance
systems, discuss various cyber security issues involved in connected cars, and provide necessary
information about Autosar and Misra coding standards. The book is relevant to academics,
professionals, and researchers.
Automotive Control Systems Uwe Kiencke 2005-04-13 Written by two of the most respected,
experienced and well-known researchers and developers in the field (e.g., Kiencke worked at Bosch
where he helped develop anti-breaking system and engine control; Nielsen has lead joint research
projects with Scania AB, Mecel AB, Saab Automobile AB, Volvo AB, Fiat GM Powertrain AB, and
DaimlerChrysler. Reflecting the trend to optimization through integrative approaches for engine,
driveline and vehicle control, this valuable book enables control engineers to understand engine and
vehicle models necessary for controller design and also introduces mechanical engineers to vehiclespecific signal processing and automatic control. Emphasis on measurement, comparisons between
performance and modelling, and realistic examples derive from the authors’ unique industrial
experience . The second edition offers new or expanded topics such as diesel-engine modelling,
diagnosis and anti-jerking control, and vehicle modelling and parameter estimation. With only a few
exceptions, the approaches
Thermal Modeling of Vehicle Powertrain Systems Dave Dewees 2001
Vehicle thermal Management Systems Conference and Exhibition (VTMS10) IMechE 2011-05-05
This book contains the papers presented at the IMechE and SAE International, Vehicle Thermal
Management Systems Conference (VTMS10), held at the Heritage Motor Centre, Gaydon,
Warwickshire, 15-19th May 2011. VTMS10 is an international conference organised by the Automobile
Division and the Combustion Engines and Fuels Group of the IMechE and SAE International. The event
is aimed at anyone involved with vehicle heat transfer, members of the OEM, tier one suppliers,
component and software suppliers, consultants, and academics interested in all areas of thermal energy
management in vehicles. This vibrant conference, the tenth VTMS, addresses the latest analytical and
development tools and techniques, with sessions on: alternative powertrain, emissions, engines, heat
exchange/manufacture, heating, A/C, comfort, underhood, and external/internal component flows. It
covers the latest in research and technological advances in the field of heat transfer, energy
management, comfort and the efficient management of all thermal systems within the vehicle. Aimed at
anyone working in or involved with vehicle heat transfer Covers research and technological advances in
heat transfer, energy management, comfort and efficient management of thermal systems within the
vehicle
Automotive Power Transmission Systems Yi Zhang 2018-08-31 Provides technical details and
developments for all automotive power transmission systems The transmission system of an automotive
vehicle is the key to the dynamic performance, drivability and comfort, and fuel economy. Modern
advanced transmission systems are the combination of mechanical, electrical and electronic
subsystems. The development of transmission products requires the synergy of multi-disciplinary
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expertise in mechanical engineering, electrical engineering, and electronic and software engineering.
Automotive Power Transmission Systems comprehensively covers various types of power transmission
systems of ground vehicles, including conventional automobiles driven by internal combustion engines,
and electric and hybrid vehicles. The book covers the technical aspects of design, analysis and control
for manual transmissions, automatic transmission, CVTs, dual clutch transmissions, electric drives, and
hybrid power systems. It not only presents the technical details of key transmission components, but
also covers the system integration for dynamic analysis and control. Key features: Covers conventional
automobiles as well as electric and hybrid vehicles. Covers aspects of design, analysis and control.
Includes the most recent developments in the field of automotive power transmission systems. The book
is essential reading for researchers and practitioners in automotive, mechanical and electrical
engineering.
Transient Control of Gasoline Engines Tielong Shen 2015-10-28 Transient Control of Gasoline
Engines drives to move progress forward. A stimulating examination of car electronics and digital
processing technology, this book chronicles significant advances that have occurred over the past 20
years (including the change from combustion engines to computerized machines) and presents new and
exciting ways to enhance engine efficiency using real-time control technology. Dedicated to improving
the emissions of automotive powertrains, it provides an introduction to modeling, control design, and
test bench, and explains the fundamentals of modeling and control design for engine transient
operation. It also presents a model-based transient control design methodology from the perspective of
the dynamical system control theory. Written with graduate students in mind, this book: Addresses
issues relevant to transient operation, cycle-to-cycle transient, and cylinder-to-cylinder balancing
Examines the real-time optimizing control problem (receding horizon optimization, for torque tracking
control and speed control) Covers three benchmark problems related to the modeling and control of
gasoline engines: engine start control, identification of the engines, and the boundary modeling and
extreme condition control Transient Control of Gasoline Engines describes the behavior of engine
dynamics operated at transient mode as a dynamical system and employs the advanced control theory
to design a real-time control strategy that can be used to improve efficiency and emission performance
overall. Geared toward graduate students, this book also serves as a trusted source for researchers and
practitioners focused on engine and engine electronics design, car electronics, and control engineering.
Hybrid Systems, Optimal Control and Hybrid Vehicles Thomas J. Böhme 2017-02-01 This book
assembles new methods showing the automotive engineer for the first time how hybrid vehicle
configurations can be modeled as systems with discrete and continuous controls. These hybrid systems
describe naturally and compactly the networks of embedded systems which use elements such as
integrators, hysteresis, state-machines and logical rules to describe the evolution of continuous and
discrete dynamics and arise inevitably when modeling hybrid electric vehicles. They can throw light on
systems which may otherwise be too complex or recondite. Hybrid Systems, Optimal Control and Hybrid
Vehicles shows the reader how to formulate and solve control problems which satisfy multiple
objectives which may be arbitrary and complex with contradictory influences on fuel consumption,
emissions and drivability. The text introduces industrial engineers, postgraduates and researchers to
the theory of hybrid optimal control problems. A series of novel algorithmic developments provides tools
for solving engineering problems of growing complexity in the field of hybrid vehicles. Important topics
of real relevance rarely found in text books and research publications—switching costs, sensitivity of
discrete decisions and there impact on fuel savings, etc.—are discussed and supported with practical
applications. These demonstrate the contribution of optimal hybrid control in predictive energy
management, advanced powertrain calibration, and the optimization of vehicle configuration with
respect to fuel economy, lowest emissions and smoothest drivability. Numerical issues such as
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computing resources, simplifications and stability are treated to enable readers to assess such complex
systems. To help industrial engineers and managers with project decision-making, solutions for many
important problems in hybrid vehicle control are provided in terms of requirements, benefits and risks.
Vehicle and Powertrain Systems and Controls International Association for Vehicle Design
Encyclopedia of Automotive Engineering David A. Crolla 2015
Future Powertrain Technologies Stephan Rinderknecht 2020-12-17 Among the various factors
greatly influencing the development process of future powertrain technologies, the trends in climate
change and digitalization are of huge public interest. To handle these trends, new disruptive
technologies are integrated into the development process. They open up space for diverse research
which is distributed over the entire vehicle design process. This book contains recent research articles
which incorporate results for selecting and designing powertrain topology in consideration of the
vehicle operating strategy as well as results for handling the reliability of new powertrain components.
The field of investigation spans from the identification of ecologically optimal transformation of the
existent vehicle fleet to the development of machine learning-based operating strategies and the
comparison of complex hybrid electric vehicle topologies to reduce CO2 emissions.
Systems Engineering for Automotive Powertrain Development Hannes Hick 2021-02-25 For the last
century, the automotive industry has been dominated by internal combustion engines. Their flexibility of
application, driving range, performance and sporty characteristics has resulted in several generations
of this technology and has formed generations of engineers. But that is not the end of the story. Stricter
legislation and increased environmental awareness have resulted in the development of new powertrain
technologies in addition and parallel to the highly optimized internal combustion engine. Hybrid
powertrains systems, pure battery electric systems and fuel cell systems, in conjunction with a diverse
range of applications, have increased the spectrum of powertrain technologies. Furthermore,
automated driving together with intelligent and highly connected systems are changing the way to get
from A to B. Not only is the interaction of all these new technologies challenging, but also several
different disciplines have to collaborate intensively in order for new powertrain systems to be
successfully developed. These new technologies and the resulting challenges lead to an increase in
system complexity. Approaches such as systems engineering are necessary to manage this complexity.
To show how systems engineering manages the increasing complexity of modern powertrain systems,
by providing processes, methods, organizational aspects and tools, this book has been structured into
five parts. Starting with Challenges for Powertrain Development, which describes automotive-related
challenges at different levels of the system hierarchy and from different point of views. The book then
continues with the core part, Systems Engineering, in which all the basics of systems engineering,
model-based systems engineering, and their related processes, methods, tools, and organizational
matters are described. A special focus is placed on important standards and the human factor. The third
part, Automotive Powertrain Systems Engineering Approach, puts the fundamentals of systems
engineering into practice by adding the automotive context. This part focuses on system development
and also considers the interactions to hardware and software development. Several approaches and
methods are presented based on systems engineering philosophy. Part four, Powertrain Development
Case Studies, adds the practical point of view by providing a range of case studies on powertrain system
level and on powertrain element level and discusses the development of hybrid powertrain, internal
combustion engines, e-drives, transmissions, batteries and fuel cell systems. Two case studies on a
vehicle level are also presented. The final part, Outlook, considers the development of systems
engineering itself with particular focus on information communication technologies. Even though this
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book covers systems engineering from an automotive perspective, many of the challenges, fundamental
principles, conclusions and outlooks can be applied to other domains too. Therefore, this book is not
only relevant for automotive engineers and students, but also for specialists in scientific and industrial
positions in other domains and anyone who has to cope with the challenge of successfully developing
complex systems with a large number of collaborating disciplines.
Automotive Acoustics Conference 2017 Wolfgang Siebenpfeiffer 2019-04-25 Technische Akustik und
NVH gehören zu den wichtigsten Indikatoren für Fahrzeugqualität und -verarbeitung. Mit den
grundlegenden Veränderungen der Antriebstechnik rücken diese Aspekte daher zunehmend in den
Fokus der Automobilforschung und -entwicklung. Fahrzeugarchitekturen, Antriebssysteme und
Designgrundsätze werden weltweit wegen der Emissionsgesetzgebungen, die energieeffiziente
Fahrzeuge fördern, einer kritischen Betrachtung unterzogen. Schon in sehr naher Zukunft wird die
gleiche oder eine höhere NVH-Performance durch Leichtbaustrukturen, kleinere Motoren mit
Turbolader oder auch alternative Antriebsstränge erreicht werden müssen. Die internationale
Automotive Acoustics Conference bietet hierbei ein wichtiges globales Forum für den
Informationsaustausch.
Math-Model Based Gear-Shift Control Strategy for Advanced Vehicle Powertrain Systems Daekyun Kim
2006 In addition, dynamic programming is used to optimize the powertrain system following a fuel
economy test drive cycle. This concept can be used to evaluate the fuel efficiency of new powertrain
technologies and/or various configurations of the powertrain system as a technology assessment tool.
Hybrid Electric Vehicle System Modeling and Control Wei Liu 2017-04-17 This new edition includes
approximately 30% new materials covering the following information that has been added to this
important work: extends the contents on Li-ion batteries detailing the positive and negative electrodes
and characteristics and other components including binder, electrolyte, separator and foils, and the
structure of Li-ion battery cell. Nickel-cadmium batteries are deleted. adds a new section presenting the
modelling of multi-mode electrically variable transmission, which gradually became the main structure
of the hybrid power-train during the last 5 years. newly added chapter on noise and vibration of hybrid
vehicles introduces the basics of vibration and noise issues associated with power-train, driveline and
vehicle vibrations, and addresses control solutions to reduce the noise and vibration levels. Chapter 10
(chapter 9 of the first edition) is extended by presenting EPA and UN newly required test drive
schedules and test procedures for hybrid electric mileage calculation for window sticker considerations.
In addition to the above major changes in this second edition, adaptive charging sustaining point
determination method is presented to have a plug-in hybrid electric vehicle with optimum performance.
Vehicle Powertrain Systems David Crolla 2011-12-30 The powertrain is at the heart of vehicle design;
the engine – whether it is a conventional, hybrid or electric design – provides the motive power, which
is then managed and controlled through the transmission and final drive components. The overall
powertrain system therefore defines the dynamic performance and character of the vehicle. The design
of the powertrain has conventionally been tackled by analyzing each of the subsystems individually and
the individual components, for example, engine, transmission and driveline have received considerable
attention in textbooks over the past decades. The key theme of this book is to take a systems approach –
to look at the integration of the components so that the whole powertrain system meets the demands of
overall energy efficiency and good drivability. Vehicle Powertrain Systems provides a thorough
description and analysis of all the powertrain components and then treats them together so that the
overall performance of the vehicle can be understood and calculated. The text is well supported by
practical problems and worked examples. Extensive use is made of the MATLAB(R) software and many
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example programmes for vehicle calculations are provided in the text. Key features: Structured
approach to explaining the fundamentals of powertrain engineering Integration of powertrain
components into overall vehicle design Emphasis on practical vehicle design issues Extensive use of
practical problems and worked examples Provision of MATLAB(R) programmes for the reader to use in
vehicle performance calculations This comprehensive and integrated analysis of vehicle powertrain
engineering provides an invaluable resource for undergraduate and postgraduate automotive
engineering students and is a useful reference for practicing engineers in the vehicle industry
Automotive Science and Mathematics Allan Bonnick 2008-02-22 Automotive technicians and
students need a firm grasp of science and technology in order to fully appreciate and understand how
mechanisms and systems of modern vehicles work. Automotive Science and Mathematics presents the
necessary principles and applications with all the examples and exercises relating directly to motor
vehicle technology and repair, making it easy for automotive students and apprentices to relate the
theory back to their working practice. The coverage of this book is based on the syllabus requirements
of the BTEC First in Vehicle Technology, BTEC National in Vehicle Repair and Technology, and the IMI
Certificate and Diploma in Vehicle Maintenance and Repair, but will help all automotive students and
apprentices at levels 2 and 3 and up to and including HNC/HND, foundation and first degree with their
studies and in achieving the Key Skill 'Application of Number' at levels 2 and 3. The book is designed to
cater for both light and heavy vehicle courses. Full worked solutions of most exercises are available as a
free download for lecturers only from http://textbooks.elsevier.com. Allan Bonnick is a motor vehicle
education and training consultant and was formerly Head of Motor Vehicle Engineering, Eastbourne
College. He is the author of several established automotive engineering textbooks.
Vehicle Propulsion Systems Lino Guzzella 2007-09-21 The authors of this text have written a
comprehensive introduction to the modeling and optimization problems encountered when designing
new propulsion systems for passenger cars. It is intended for persons interested in the analysis and
optimization of vehicle propulsion systems. Its focus is on the control-oriented mathematical description
of the physical processes and on the model-based optimization of the system structure and of the
supervisory control algorithms.
The Automotive Transmission Book Robert Fischer 2015-05-11 This book presents essential
information on systems and interactions in automotive transmission technology and outlines the
methodologies used to analyze and develop transmission concepts and designs. Functions of and
interactions between components and subassemblies of transmissions are introduced, providing a basis
for designing transmission systems and for determining their potentials and properties in vehiclespecific applications: passenger cars, trucks, buses, tractors and motorcycles. With these fundamentals
the presentation provides universal resources for both state-of-the-art and future transmission
technologies, including systems for electric and hybrid electric vehicles.
Hybrid Electric Vehicle Powertrain and Control System Modeling, Analysis and Design Optimization
Yuliang Leon Zhou 2011 Today uncertainties of petroleum supply and concerns over global warming
call for further advancement of green vehicles with higher energy efficiency and lower green house gas
(GHG) emissions. Development of advanced hybrid electric powertrain technology plays an important
role in the green vehicle transformation with continuously improved energy efficiency and diversified
energy sources. The added complexity of the multi-discipline based, advanced hybrid powertrain
systems make traditional powertrain design method obsolete, inefficient, and ineffective. This research
follows the industrial leading model-based design approach for hybrid electric vehicle powertrain
development and introduces the optimization based methods to address several key design challenges
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in hybrid electric powertrain and its control system design. Several advanced optimization methods are
applied to identify the proper hybrid powertrain architecture and design its control strategies for better
energy efficiency. The newly introduced optimization based methods can considerably alleviate the
design challenges, avoid unnecessary design iterations, and improve the quality and efficiency of the
powertrain design. The proposed method is tested through the design and development of a prototype
extended range electric vehicle (EREV), UVic EcoCAR. Developments of this advanced hybrid vehicle
provide a valuable platform for verifying the new design method and obtaining feedbacks to guide the
fundamental research on new hybrid powertrain design methodology.
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