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technologies and approaches to reducing the fuel consumption of medium and heavy duty vehicles evaluates
various technologies and methods that could improve the fuel economy of medium and heavy duty vehicles
such as tractor trailers transit buses and work trucks the book also recommends approaches that federal
agencies could use to regulate these vehicles fuel consumption currently there are no fuel consumption
standards for such vehicles which account for about 26 percent of the transportation fuel used in the u
s the miles per gallon measure used to regulate the fuel economy of passenger cars is not appropriate
for medium and heavy duty vehicles which are designed above all to carry loads efficiently instead any
regulation of medium and heavy duty vehicles should use a metric that reflects the efficiency with which
a vehicle moves goods or passengers such as gallons per ton mile a unit that reflects the amount of fuel
a vehicle would use to carry a ton of goods one mile this is called load specific fuel consumption lsfc
the book estimates the improvements that various technologies could achieve over the next decade in
seven vehicle types for example using advanced diesel engines in tractor trailers could lower their fuel
consumption by up to 20 percent by 2020 and improved aerodynamics could yield an 11 percent reduction
hybrid powertrains could lower the fuel consumption of vehicles that stop frequently such as garbage
trucks and transit buses by as much 35 percent in the same time frame various combinations of
commercially available technologies could greatly reduce fuel consumption in passenger cars sport
utility vehicles minivans and other light duty vehicles without compromising vehicle performance or
safety assessment of technologies for improving light duty vehicle fuel economy estimates the potential
fuel savings and costs to consumers of available technology combinations for three types of engines
spark ignition gasoline compression ignition diesel and hybrid according to its estimates adopting the
full combination of improved technologies in medium and large cars and pickup trucks with spark ignition
engines could reduce fuel consumption by 29 percent at an additional cost of 2 200 to the consumer
replacing spark ignition engines with diesel engines and components would yield fuel savings of about 37
percent at an added cost of approximately 5 900 per vehicle and replacing spark ignition engines with
hybrid engines and components would reduce fuel consumption by 43 percent at an increase of 6 000 per
vehicle the book focuses on fuel consumption the amount of fuel consumed in a given driving distance
because energy savings are directly related to the amount of fuel used in contrast fuel economy measures
how far a vehicle will travel with a gallon of fuel because fuel consumption data indicate money saved
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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 can those gas
saving devices out in the market today really help your car save on gas or is it another one of the many
consumer scams riding along on the sgo green campaign reality is some of them are cunning deceptions
intended to cheat the general public while there are several energy saving products that really do work
and are really advantageous in helping the environment and in helping you save money a word of advice to
the consumer is to always be wary of being ripped off it is always wise to exercise common sense when
buying new products a bit of research helps a long way as product reviews and customer feedback are
there to help you make informed decisions this is what this book will do for you it is a consumer guide
on the most common gas saving devices which you can utilize for your car you will learn the good points
and bad points of each so that you can choose which ones can help you best to save fuel save money and
save the environment easy to read and simple to use fuel economy shares the secrets of going farther on
a gallon of gas buying a fuel efficient vehicle maintaining a vehicle for maximum economy and more tap
your inner do it yourselfer with consumer guide s quick fixes fuel economy you ll find more than 100
sure fire easy to follow hints and tips for saving gas and money full color photographs and
illustrations help you tackle becoming a fuel miser this volume presents realistic estimates for the
level of fuel economy that is achievable in the next decade for cars and light trucks made in the united
states and canada a source of objective and comprehensive information on the topic this book takes into
account real world factors such as the financial conditions in the automotive industry costs and
benefits to consumers and marketability of high efficiency vehicles the committee is composed of experts
from the fields of science technology finance and regulation and offers practical evaluations of
technological improvements that could contribute to increased fuel efficiency the volume also examines
potential barriers to improvement such as high production costs regulations on safety and emissions and
consumer preferences this practical book is of considerable interest to car and light truck
manufacturers policymakers federal and state agencies and the public the cost of gas is frightening to a
lot of drivers nowadays that they re out to get the best device the best method the best whatever that
will guarantee better fuel economy so it makes a lot of sense to make an investment on a fuel saving
vehicle right getting the best deal on your wheels in terms of better gas mileage and lesser fuel
consumption has huge savings benefits think of it this way you save on fuel you save money on the cost
of fuel and you help save the planet you re living in that s a very cool deal for wheels that can help
get you anywhere shopping for a fuel efficient vehicle might be a bit intimidating for the first time
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buyer there is a wide range to select from out in the market cars are definitely not the limit there are
a lot of vehicle types on wheels that can equally provide fuel economy when buying a fuel efficient
vehicle you should take into account safety and comfort along with fuel savings there is a lot more to
consider when choosing vehicles that are fuel savers use this book to help you make better selections
the light duty vehicle fleet is expected to undergo substantial technological changes over the next
several decades new powertrain designs alternative fuels advanced materials and significant changes to
the vehicle body are being driven by increasingly stringent fuel economy and greenhouse gas emission
standards by the end of the next decade cars and light duty trucks will be more fuel efficient weigh
less emit less air pollutants have more safety features and will be more expensive to purchase relative
to current vehicles though the gasoline powered spark ignition engine will continue to be the dominant
powertrain configuration even through 2030 such vehicles will be equipped with advanced technologies
materials electronics and controls and aerodynamics and by 2030 the deployment of alternative methods to
propel and fuel vehicles and alternative modes of transportation including autonomous vehicles will be
well underway what are these new technologies how will they work and will some technologies be more
effective than others written to inform the united states department of transportation s national
highway traffic safety administration nhtsa and environmental protection agency epa corporate average
fuel economy cafe and greenhouse gas ghg emission standards this new report from the national research
council is a technical evaluation of costs benefits and implementation issues of fuel reduction
technologies for next generation light duty vehicles cost effectiveness and deployment of fuel economy
technologies for light duty vehicles estimates the cost potential efficiency improvements and barriers
to commercial deployment of technologies that might be employed from 2020 to 2030 this report describes
these promising technologies and makes recommendations for their inclusion on the list of technologies
applicable for the 2017 2025 cafe standards concern about the reduced availability and the increased
cost of petroleum fuels prompted great efforts in recent years to reduce the fuel consumption of auto
mobiles the ongoing efforts to reduce fuel consumption have addressed many relevant factors including
increased engine performance reduced friction use of lightweight materials and reduced aerodynamic drag
the results of the investigations assessing the various factors affecting fuel economy have been
published in journals conference proceedings and in company and government reports this proliferation of
technical information makes it difficult for workers to keep abreast of au developments the material
presented in this book brings together in a single volume much of the relevant materials summarizes many
of the state of the art theories and data and provides extensive lists of references thus it is hoped
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that this book will be a useful reference for specialists and practicing engineers interested in the
fuel economy of automobiles j c hilliard o s springer vii contents 1 automotive fuel economy david cole
i introduction and background 1 n fuel economy factors 9 a engine 11 b drive train 20 c vehicle factors
22 d operating factors 28 e test cycles 32 references 33 2 fuel economy and emissions j t kummer i
introduction 35 n emission regulations since cafe standards were established 25 years ago there have
been significant changes in motor vehicle technology globalization of the industry the mix and
characteristics of vehicle sales production capacity and other factors this volume evaluates the
implications of these changes as well as changes anticipated in the next few years on the need for cafe
as well as the stringency and or structure of the cafe program in future years medium and heavy duty
trucks motor coaches and transit buses collectively medium and heavy duty vehicles or mhdvs are used in
every sector of the economy the fuel consumption and greenhouse gas emissions of mhdvs have become a
focus of legislative and regulatory action in the past few years this study is a follow on to the
national research council s 2010 report technologies and approaches to reducing the fuel consumption of
medium and heavy duty vehicles that report provided a series of findings and recommendations on the
development of regulations for reducing fuel consumption of mhdvs on september 15 2011 nhtsa and epa
finalized joint phase i rules to establish a comprehensive heavy duty national program to reduce
greenhouse gas emissions and fuel consumption for on road medium and heavy duty vehicles as nhtsa and
epa began working on a second round of standards the national academies issued another report reducing
the fuel consumption and greenhouse gas emissions of medium and heavy duty vehicles phase two first
report providing recommendations for the phase ii standards this third and final report focuses on a
possible third phase of regulations to be promulgated by these agencies in the next decade concerns over
national security environmental stresses high fuel prices have raised interest in reducing oil
consumption through the corporate average fuel economy cafe program the nat highway safety admin nhtsa
requires cars light trucks to meet certain fuel economy standards this report discusses 1 how cafe
standards are designed to reduce fuel consumption 2 strengths weaknesses of the cafe program nhtsa s
capabilities 3 market based policies that could complement or replace cafe to do this work the author
reviewed recent studies interviewed leading experts agency officials includes recommendations charts
tables
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technologies and approaches to reducing the fuel consumption of medium and heavy duty vehicles evaluates
various technologies and methods that could improve the fuel economy of medium and heavy duty vehicles
such as tractor trailers transit buses and work trucks the book also recommends approaches that federal
agencies could use to regulate these vehicles fuel consumption currently there are no fuel consumption
standards for such vehicles which account for about 26 percent of the transportation fuel used in the u
s the miles per gallon measure used to regulate the fuel economy of passenger cars is not appropriate
for medium and heavy duty vehicles which are designed above all to carry loads efficiently instead any
regulation of medium and heavy duty vehicles should use a metric that reflects the efficiency with which
a vehicle moves goods or passengers such as gallons per ton mile a unit that reflects the amount of fuel
a vehicle would use to carry a ton of goods one mile this is called load specific fuel consumption lsfc
the book estimates the improvements that various technologies could achieve over the next decade in
seven vehicle types for example using advanced diesel engines in tractor trailers could lower their fuel
consumption by up to 20 percent by 2020 and improved aerodynamics could yield an 11 percent reduction
hybrid powertrains could lower the fuel consumption of vehicles that stop frequently such as garbage
trucks and transit buses by as much 35 percent in the same time frame
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various combinations of commercially available technologies could greatly reduce fuel consumption in
passenger cars sport utility vehicles minivans and other light duty vehicles without compromising
vehicle performance or safety assessment of technologies for improving light duty vehicle fuel economy
estimates the potential fuel savings and costs to consumers of available technology combinations for
three types of engines spark ignition gasoline compression ignition diesel and hybrid according to its
estimates adopting the full combination of improved technologies in medium and large cars and pickup
trucks with spark ignition engines could reduce fuel consumption by 29 percent at an additional cost of



2 200 to the consumer replacing spark ignition engines with diesel engines and components would yield
fuel savings of about 37 percent at an added cost of approximately 5 900 per vehicle and replacing spark
ignition engines with hybrid engines and components would reduce fuel consumption by 43 percent at an
increase of 6 000 per vehicle the book focuses on fuel consumption the amount of fuel consumed in a
given driving distance because energy savings are directly related to the amount of fuel used in
contrast fuel economy measures how far a vehicle will travel with a gallon of fuel because fuel
consumption data indicate money saved on fuel purchases and reductions in carbon dioxide emissions the
book finds that vehicle stickers should provide consumers with fuel consumption data in addition to fuel
economy information
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can those gas saving devices out in the market today really help your car save on gas or is it another
one of the many consumer scams riding along on the sgo green campaign reality is some of them are
cunning deceptions intended to cheat the general public while there are several energy saving products
that really do work and are really advantageous in helping the environment and in helping you save money
a word of advice to the consumer is to always be wary of being ripped off it is always wise to exercise
common sense when buying new products a bit of research helps a long way as product reviews and customer
feedback are there to help you make informed decisions this is what this book will do for you it is a
consumer guide on the most common gas saving devices which you can utilize for your car you will learn
the good points and bad points of each so that you can choose which ones can help you best to save fuel
save money and save the environment
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easy to read and simple to use fuel economy shares the secrets of going farther on a gallon of gas
buying a fuel efficient vehicle maintaining a vehicle for maximum economy and more tap your inner do it



yourselfer with consumer guide s quick fixes fuel economy you ll find more than 100 sure fire easy to
follow hints and tips for saving gas and money full color photographs and illustrations help you tackle
becoming a fuel miser
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this volume presents realistic estimates for the level of fuel economy that is achievable in the next
decade for cars and light trucks made in the united states and canada a source of objective and
comprehensive information on the topic this book takes into account real world factors such as the
financial conditions in the automotive industry costs and benefits to consumers and marketability of
high efficiency vehicles the committee is composed of experts from the fields of science technology
finance and regulation and offers practical evaluations of technological improvements that could
contribute to increased fuel efficiency the volume also examines potential barriers to improvement such
as high production costs regulations on safety and emissions and consumer preferences this practical
book is of considerable interest to car and light truck manufacturers policymakers federal and state
agencies and the public
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the cost of gas is frightening to a lot of drivers nowadays that they re out to get the best device the
best method the best whatever that will guarantee better fuel economy so it makes a lot of sense to make
an investment on a fuel saving vehicle right getting the best deal on your wheels in terms of better gas
mileage and lesser fuel consumption has huge savings benefits think of it this way you save on fuel you
save money on the cost of fuel and you help save the planet you re living in that s a very cool deal for
wheels that can help get you anywhere shopping for a fuel efficient vehicle might be a bit intimidating
for the first time buyer there is a wide range to select from out in the market cars are definitely not



the limit there are a lot of vehicle types on wheels that can equally provide fuel economy when buying a
fuel efficient vehicle you should take into account safety and comfort along with fuel savings there is
a lot more to consider when choosing vehicles that are fuel savers use this book to help you make better
selections
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the light duty vehicle fleet is expected to undergo substantial technological changes over the next
several decades new powertrain designs alternative fuels advanced materials and significant changes to
the vehicle body are being driven by increasingly stringent fuel economy and greenhouse gas emission
standards by the end of the next decade cars and light duty trucks will be more fuel efficient weigh
less emit less air pollutants have more safety features and will be more expensive to purchase relative
to current vehicles though the gasoline powered spark ignition engine will continue to be the dominant
powertrain configuration even through 2030 such vehicles will be equipped with advanced technologies
materials electronics and controls and aerodynamics and by 2030 the deployment of alternative methods to
propel and fuel vehicles and alternative modes of transportation including autonomous vehicles will be
well underway what are these new technologies how will they work and will some technologies be more
effective than others written to inform the united states department of transportation s national
highway traffic safety administration nhtsa and environmental protection agency epa corporate average
fuel economy cafe and greenhouse gas ghg emission standards this new report from the national research
council is a technical evaluation of costs benefits and implementation issues of fuel reduction
technologies for next generation light duty vehicles cost effectiveness and deployment of fuel economy
technologies for light duty vehicles estimates the cost potential efficiency improvements and barriers
to commercial deployment of technologies that might be employed from 2020 to 2030 this report describes
these promising technologies and makes recommendations for their inclusion on the list of technologies
applicable for the 2017 2025 cafe standards
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concern about the reduced availability and the increased cost of petroleum fuels prompted great efforts
in recent years to reduce the fuel consumption of auto mobiles the ongoing efforts to reduce fuel
consumption have addressed many relevant factors including increased engine performance reduced friction
use of lightweight materials and reduced aerodynamic drag the results of the investigations assessing
the various factors affecting fuel economy have been published in journals conference proceedings and in
company and government reports this proliferation of technical information makes it difficult for
workers to keep abreast of au developments the material presented in this book brings together in a
single volume much of the relevant materials summarizes many of the state of the art theories and data
and provides extensive lists of references thus it is hoped that this book will be a useful reference
for specialists and practicing engineers interested in the fuel economy of automobiles j c hilliard o s
springer vii contents 1 automotive fuel economy david cole i introduction and background 1 n fuel
economy factors 9 a engine 11 b drive train 20 c vehicle factors 22 d operating factors 28 e test cycles
32 references 33 2 fuel economy and emissions j t kummer i introduction 35 n emission regulations
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since cafe standards were established 25 years ago there have been significant changes in motor vehicle
technology globalization of the industry the mix and characteristics of vehicle sales production
capacity and other factors this volume evaluates the implications of these changes as well as changes
anticipated in the next few years on the need for cafe as well as the stringency and or structure of the
cafe program in future years
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medium and heavy duty trucks motor coaches and transit buses collectively medium and heavy duty vehicles
or mhdvs are used in every sector of the economy the fuel consumption and greenhouse gas emissions of
mhdvs have become a focus of legislative and regulatory action in the past few years this study is a
follow on to the national research council s 2010 report technologies and approaches to reducing the
fuel consumption of medium and heavy duty vehicles that report provided a series of findings and
recommendations on the development of regulations for reducing fuel consumption of mhdvs on september 15
2011 nhtsa and epa finalized joint phase i rules to establish a comprehensive heavy duty national
program to reduce greenhouse gas emissions and fuel consumption for on road medium and heavy duty
vehicles as nhtsa and epa began working on a second round of standards the national academies issued
another report reducing the fuel consumption and greenhouse gas emissions of medium and heavy duty
vehicles phase two first report providing recommendations for the phase ii standards this third and
final report focuses on a possible third phase of regulations to be promulgated by these agencies in the
next decade
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concerns over national security environmental stresses high fuel prices have raised interest in reducing
oil consumption through the corporate average fuel economy cafe program the nat highway safety admin
nhtsa requires cars light trucks to meet certain fuel economy standards this report discusses 1 how cafe
standards are designed to reduce fuel consumption 2 strengths weaknesses of the cafe program nhtsa s
capabilities 3 market based policies that could complement or replace cafe to do this work the author
reviewed recent studies interviewed leading experts agency officials includes recommendations charts
tables
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