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this title proposes a unified approach to continuum mechanics which is consistent
with galilean relativity based on the notion of affine tensors a simple generalization
of the classical tensors this approach allows gathering the usual mechanical entities
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mass energy force moment stresses linear and angular momentum in a single tensor
starting with the basic subjects and continuing through to the most advanced topics
the authors presentation is progressive inductive and bottom up they begin with the
concept of an affine tensor a natural extension of the classical tensors the simplest
types of affine tensors are the points of an affine space and the affine functions on
this  space but  there  are  more complex ones which are  relevant  for  mechanics
torsors and momenta the essential point is to derive the balance equations of a
continuum  from  a  unique  principle  which  claims  that  these  tensors  are  affine
divergence free

the mechanics and thermodynamics of continua presents a unified treatment of
continuum mechanics and thermodynamics that emphasises the universal status of
the basic balances and the entropy imbalance these laws are viewed as fundamental
building blocks  on which to  frame theories  of  material  behaviour  as  a  valuable
reference  source  this  book  presents  a  detailed  and  complete  treatment  of
continuum  mechanics  and  thermodynamics  for  graduates  and  advanced
undergraduates in engineering physics and mathematics the chapters on plasticity
discuss the standard isotropic theories and in addition crystal plasticity and gradient
plasticity
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the new edition will continue to be of use to engineers in industry and technological
establishments especially as brief reviews are included on many important aspects
of turbomachinery giving pointers towards more advanced sources of information
for  readers  looking  towards  the  wider  reaches  of  the  subject  area  very  useful
additional reading is referenced in the bibliography the subject of turbomachinery is
in  continual  review  and  while  the  basics  do  not  change  research  can  lead  to
refinements in popular methods and new data can emerge this book has applications
for  professionals  and  students  in  many  subsets  of  the  mechanical  engineering
discipline  with  carryover  into  thermal  sciences  which  include  fluid  mechanics
combustion  and  heat  transfer  dynamics  and  vibrations  as  well  as  structural
mechanics and materials engineering an important long overdue new chapter on
wind turbines with a focus on blade aerodynamics with useful worked examples
includes important material on axial flow compressors and pumps example questions
and answers throughout

this classic textbook is the definitive introduction to the thermodynamic behavior of
materials systems written as a basic text for advanced undergraduates and first year
graduate  students  in  metallurgy metallurgical  engineering ceramics  or  materials
science it presents the underlying thermodynamic principles of materials and their
plethora of applications the book is also of proven interest to working professionals
in need of a reference or refresher course

from the reviews the book is excellent and covers a very broad area usually treated
as  separate  topics  from  a  unified  perspective  it  will  be  very  useful  for  both
mathematicians and physicists ems newsletter

the first comprehensive graduate level introduction to stochastic thermodynamics
stochastic thermodynamics is a well defined subfield of statistical physics that aims
to interpret thermodynamic concepts for systems ranging in size from a few to
hundreds of nanometers the behavior of which is inherently random due to thermal
fluctuations this growing field therefore describes the nonequilibrium dynamics of
small  systems  such  as  artificial  nanodevices  and  biological  molecular  machines
which are of increasing scientific and technological relevance this textbook provides
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an  up  to  date  pedagogical  introduction  to  stochastic  thermodynamics  guiding
readers  from  basic  concepts  in  statistical  physics  probability  theory  and
thermodynamics to the most recent developments in the field gradually building up
to more advanced material the authors consistently prioritize simplicity and clarity
over exhaustiveness and focus on the development of readers physical insight over
mathematical  formalism  this  approach  allows  the  reader  to  grow  as  the  book
proceeds helping interested young scientists to enter the field with less effort and to
contribute  to  its  ongoing  vibrant  development  chapters  provide  exercises  to
complement and reinforce learning appropriate for graduate students in physics and
biophysics as well as researchers stochastic thermodynamics serves as an excellent
initiation to this rapidly evolving field emphasizes a pedagogical approach to the
subject highlights connections with the thermodynamics of information pays special
attention  to  molecular  biophysics  applications  privileges  physical  intuition  over
mathematical  formalism  solutions  manual  available  on  request  for  instructors
adopting the book in a course

this work is designed to give instruction to students in technical  schools in the
methods and results of the application of thermodynamics to engineering while it
has been considered desirable to follow commonly accepted methods some parts
differ from other text books either in substance or in manner of presentation and
may require a few words of explanation the general theory or formal presentation of
thermodynamics is that employed by the majority of writers and was prepared with
the view of presenting clearly the difficulties inherent in the subject and of giving
familiarity with the processes employed in the discussion of the properties of gases
and vapors the original experimental data on which the working equations whether
logical or empirical  must be based are given quite fully to afford an idea of the
degree  of  accuracy  attainable  in  calculations  made  with  their  aid  rowland  s
determination of the mechanical equivalent of heat has been adopted and with it his
determination of the specific heat of water at low temperatures the author s tables
of the properties of saturated steam and other vapors were calculated to accompany
this work and may be considered to be an integral part of it the chapters on the flow
of gases and vapors and on the injector are believed to present some novel features
especially in the comparisons with experiments the feature in which this book differs
most from similar works is in the treatment of the steam engine it has been deemed
advisable to avoid all approximate theories based on the assumption of adiabatic
changes of steam in an engine cylinder and instead to make a systematic study of
steam engine tests with the view of finding what is actually known on the subject
and how future investigations and improvements may be made for this purpose a
large number of tests have been collected arranged and compared special attention
is given to the investigations of the action of steam in the cylinder of an engine
considerable space being given to hirn s researches and to experiments that provide
the basis for them directions are given for testing engines and for designing simple
and  compound  engines  chapters  have  been  added  on  compressed  air  and
refrigerating  machines  to  provide  for  the  study  of  these  important  subjects  in
connection with the theory of thermodynamics

fluid mechanics and thermodynamics of our environment

explore  fluid  dynamics  from  both  a  theoretical  and  empirical  perspective  the
engineering science of fluid dynamics is ever changing with the very foundations of
the field  based on both theory and ongoing experimentation the dynamics and
thermodynamics of compressible fluid flow thoroughly addresses all topics germane
to the study of fluid dynamics the book also further explores the mechanisms by
which progress in the field has been driven by applying theoretical analysis to the
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design  of  new  experiments  and  by  interpreting  experimental  results  within  the
framework of existing theoretical knowledge

proceedings of the nato advanced study institute tabiano parma italy may 21 june 1
1979

scientists  and  engineers  are  nowadays  faced  with  the  problem  of  optimizing
complex  systems  subject  to  constraints  from  ecology  economics  and
thermodynamics it  is  chiefly  to  the last  of  these that  this  volume is  addressed
intended for physicists chemists and engineers the book uses examples from solar
thermal mechanical chemical and environmental engineering to focus on the use of
thermodynamic criteria for optimizing energy conversion and transmission the early
chapters  centre  on  solar  energy  conversion  the  second  section  discusses  the
transfer and conversion of chemical energy while the concluding chapters deal with
geometric methods in thermodynamics
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