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this  book  provide  an  interwoven  development  of  classical  and  statistical
thermodynamic  principles  from  a  modern  perspective

thermodynamically constrained averaging theory provides a consistent method
for upscaling conservation and thermodynamic equations for application in the
study of porous medium systems the method provides dynamic equations for
phases interfaces and common curves that are closely based on insights from the
entropy inequality all larger scale variables in the equations are explicitly defined
in terms of their microscale precursors facilitating the determination of important
parameters and macroscale state equations based on microscale experimental
and computational analysis the method requires that all assumptions that lead to
a particular equation form be explicitly indicated a restriction which is useful in
ascertaining the range of applicability of a model as well as potential sources of
error and opportunities to improve the analysis

this book covers concepts and the latest developments on microscale flow and
heat transfer phenomena involving a gas the book is organised in two parts the
first part focuses on the fluid flow and heat transfer characteristics of gaseous slip
flows  the  second  part  presents  modelling  of  such  flows  using  higher  order
continuum transport  equations the navier  stokes equations based solution is
provided to various problems in the slip regime several interesting characteristics
of slip flows along with useful empirical correlations are documented in the first
part of the book the examples bring out the failure of the conventional equations
to adequately describe various phenomena at the microscale thereby the readers
are introduced to higher order continuum transport burnett and grad equations
which can potentially overcome these limitations a clear and easy to follow step
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by step derivation of the burnett and grad equations superset of the navier stokes
equations is provided in the second part of the book analytical solution of these
equations the latest developments in the field along with scope for future work in
this area are also brought out presents characteristics of flow in the slip and
transition regimes for a clear understanding of microscale flow problems provides
a derivation of navier stokes equations from microscopic viewpoint features a
clear  and  easy  to  follow step  by  step  approach  to  derive  burnett  and  grad
equations describes a complete compilation of few known exact solutions of the
burnett and grad equations along with a discussion of the solution aided with
plots introduces the variants of the navier stokes burnett and grad equations
including the recently proposed onsager burnett and o13 moment equations

the  book  constitutes  a  particularly  complete  and  original  collection  of  ideas
models numerical methods and experimental tools which will prove invaluable in
the study of microscale and nanoscale heat transfer it should be of interest to
research  scientists  and  thermal  engineers  who  wish  to  carry  out  theoretical
research or  metrology in  this  field  but  also to physicists  concerned with the
problems  of  heat  transfer  or  teachers  requiring  a  solid  foundation  for  an
undergraduate university course in this area

this  book is  an account on the thermomechanical  behaviour of  granular and
porous materials and deals with experiments theoretical deduction of macroscale
equations  by  means of  averaging from microscale  properties  embedding the
macroscopic  description  into  a  continuum  thermodynamical  and  statistical
context and analysis of solutions of macroscopic models by numerical techniques
it addresses itself to engineers chemical civil mechanical applied mathematicians
and physicists at  the advanced student or ph d level  at  universities research
centres and in industry

publishes papers that report results of research in statistical  physics plasmas
fluids and related interdisciplinary topics there are sections on 1 methods of
statistical physics 2 classical fluids 3 liquid crystals 4 diffusion limited aggregation
and dendritic growth 5 biological physics 6 plasma physics 7 physics of beams 8
classical physics including nonlinear media and 9 computational physics

the third edition of fire retardancy of polymeric materials provides a single source
for all aspects of this highly challenging field of applied research this authoritative
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book covers design and non fire requirements that drive how these materials are
fire protected detailed study and consideration of chemistry physics materials
science  economic  issues  and  fire  safety  science  is  necessary  to  address
considerations of mechanical thermal environmental and end use requirements
on top of fire protection means that the field requires this thoroughly revised new
edition continues to offer comprehensive coverage of the scientific approach for
those  developing  fire  safe  materials  it  covers  new topics  such  as  bio  based
materials regulatory issues recycling newer flame retardant chemical classes and
more details on how to flame retard materials for specific market applications
written by a  team of  experts  this  book covers  the fundamentals  of  polymer
burning and combustion and how to apply fire protection or flame retardant
chemistries to specific material classes and applications the book is written for
material scientists and fire safety scientists who seek to develop new fire safe
materials or understand why materials burn in our modern environment features
connects  fundamentals  of  material  flammability  to  practical  fire  safety  needs
covers current fire safety requirements and regulations affecting flame retardant
selection provides information on chemical structure property relationships for
flame retardancy provides practical guidance on how to design fire safe materials
for specific fire risk scenarios the new edition is expanded to 32 chapters and all
chapters are updated and revised with the newest information
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