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an  applications  oriented  introduction  to  process  fluid  mechanics  provides  an  orderly
treatment of the essentials of both the macro and micro problems of fluid mechanics

an  applications  oriented  introduction  to  process  fluid  mechanics  provides  an  orderly
treatment of the essentials of both the macro and micro problems of fluid mechanics

this  1975  book  presents  the  fundamental  ideas  of  fluid  flow  viscosity  heat  conduction
diffusion the energy and momentum principles and the method of dimensional analysis

this textbook deals with the fundamental principles of fluid dynamics heat and mass transfer
the basic equations governing the convective transfer by fluid motion of matter energy and
momentum and the transfer of the same properties by diffusion of molecular motion are
presented at the outset these concepts are then applied systematically to the study of fluid
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dynamics in  an engineering context  and to the parallel  investigation of  heat  and mass
transfer processes the influence of viscosity and the dominant role of turbulence in fluid
motion are emphasised individual chapters are concerned with the important subjects of
boundary layers flow in pipes and ducts gas dynamics and flow in turbo machinery and of a
liquid with a free surface later chapters cover some of the special types of flow and transfer
process  encountered  in  chemical  engineering  applications  including  two  phase  flow
condensation evaporation flow in packed beds and fluidized solids

transport processes in chemically reacting flow systems discusses the role in chemically
reacting flow systems of transport processes particularly the transport of momentum energy
and chemical species mass in fluids gases and liquids the principles developed and often
illustrated here for combustion systems are important not only for the rational design and
development  of  engineering  equipment  e  g  chemical  reactors  heat  exchangers  mass
exchangers  but  also  for  scientific  research  involving  coupled  transport  processes  and
chemical  reaction  in  flow  systems  the  book  begins  with  an  introduction  to  transport
processes in chemically reactive systems separate chapters cover momentum energy and
mass  transport  these  chapters  develop  state  and  exploit  useful  quantitative  analogies
between these transport phenomena including interrelationships that remain valid even in
the presence of  homogeneous or  heterogeneous chemical  reactions a separate chapter
covers the use of transport theory in the systematization and generalization of experimental
data on chemically reacting systems the principles and methods discussed are then applied
to the preliminary design of a heat exchanger for extracting power from the products of
combustion in a stationary fossil fuel fired power plant the book has been written in such a
way as to be accessible to students and practicing scientists whose background has until
now been confined to physical chemistry classical physics and or applied mathematics

this  mature  textbook  brings  the  fundamentals  of  fluid  mechanics  in  a  concise  and
mathematically understandable presentation in the current edition a section on dissipation
and viscous potential  flows has been added exercises with solutions help  to  apply  the
material  correctly  and promote  understanding  this  book  is  a  translation  of  the  original
german 11th edition grundzüge der strömungslehre by jürgen zierep karl bühler published by
springer fachmedien wiesbaden gmbh part of springer nature in 2018 the translation was
done with the help of artificial intelligence machine translation by the service deepl com a
subsequent human revision was done primarily in terms of content so that the book will read
stylistically differently from a conventional translation springer nature works continuously to
further the development of tools for the production of books and on the related technologies
to support the authors

the chemical engineer s practical guide to fluid mechanics now includes comsol multiphysics
5 since most chemical processing applications are conducted either partially or totally in the
fluid  phase  chemical  engineers  need  mastery  of  fluid  mechanics  such  knowledge  is
especially  valuable  in  the  biochemical  chemical  energy  fermentation  materials  mining
petroleum pharmaceuticals polymer and waste processing industries fluid mechanics for
chemical  engineers  with  microfluidics  cfd  and  comsol  multiphysics  5  third  edition
systematically introduces fluid mechanics from the perspective of the chemical engineer
who must understand actual physical behavior and solve real world problems building on the
book that earned choice magazine s outstanding academic title award this edition also gives
a comprehensive  introduction to  the popular  comsol  multiphysics  5  software  this  third
edition contains extensive coverage of both microfluidics and computational fluid dynamics
systematically demonstrating cfd through detailed examples using comsol multiphysics 5
and  ansys  fluent  the  chapter  on  turbulence  now  presents  valuable  cfd  techniques  to
investigate practical situations such as turbulent mixing and recirculating flows part i offers
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a  clear  succinct  easy  to  follow  introduction  to  macroscopic  fluid  mechanics  including
physical properties hydrostatics basic rate laws and fundamental principles of flow through
equipment  part  ii  turns  to  microscopic  fluid  mechanics  differential  equations  of  fluid
mechanics viscous flow problems some including polymer processing laplace s equation
irrotational  and porous media  flows nearly  unidirectional  flows from boundary layers  to
lubrication calendering and thin  film applications turbulent  flows showing how the k  ε
method extends  conventional  mixing  length  theory  bubble  motion  two phase  flow and
fluidization non newtonian fluids including inelastic and viscoelastic fluids microfluidics and
electrokinetic flow effects including electroosmosis electrophoresis streaming potentials and
electroosmotic  switching  computational  fluid  mechanics  with  ansys  fluent  and  comsol
multiphysics nearly 100 completely worked practical  examples include 12 new comsol  5
examples boundary layer flow non newtonian flow jet flow die flow lubrication momentum
diffusion turbulent flow and others more than 300 end of  chapter problems of  varying
complexity are presented including several from university of cambridge exams the author
covers all material needed for the fluid mechanics portion of the professional engineer s
exam the author s website fmche engin umich edu provides additional notes problem solving
tips  and errata  register  your  book for  convenient  access to  downloads updates and or
corrections as they become available see inside book for details

this major new edition of a popular undergraduate text covers topics of interest to chemical
engineers taking courses on fluid flow these topics include non newtonian flow gas liquid
two phase flow pumping and mixing it expands on the explanations of principles given in the
first edition and is more self contained two strong features of the first edition were the
extensive derivation of equations and worked examples to illustrate calculation procedures
these have been retained a new extended introductory chapter has been provided to give
the student a thorough basis to understand the methods covered in subsequent chapters

the  chemical  engineer  s  practical  guide  to  contemporary  fluid  mechanics  since  most
chemical processing applications are conducted either partially or totally in the fluid phase
chemical  engineers need a strong understanding of  fluid  mechanics such knowledge is
especially valuable for solving problems in the biochemical chemical energy fermentation
materials mining petroleum pharmaceuticals polymer and waste processing industries fluid
mechanics for chemical engineers second edition with microfluidics and cfd systematically
introduces  fluid  mechanics  from  the  perspective  of  the  chemical  engineer  who  must
understand actual physical behavior and solve real world problems building on a first edition
that  earned choice magazine s  outstanding academic title  award this  edition has been
thoroughly  updated  to  reflect  the  field  s  latest  advances  this  second  edition  contains
extensive  new  coverage  of  both  microfluidics  and  computational  fluid  dynamics
systematically  demonstrating  cfd  through  detailed  examples  using  flowlab  and  comsol
multiphysics  the  chapter  on  turbulence  has  been  extensively  revised  to  address  more
complex and realistic challenges including turbulent mixing and recirculating flows part i
offers a clear succinct easy to follow introduction to macroscopic fluid mechanics including
physical properties hydrostatics basic rate laws for mass energy and momentum and the
fundamental principles of flow through pumps pipes and other equipment part ii turns to
microscopic fluid mechanics which covers differential equations of fluid mechanics viscous
flow problems some including polymer processing laplace s equation irrotational and porous
media flows nearly unidirectional flows from boundary layers to lubrication calendering and
thin film applications turbulent flows showing how the k ε method extends conventional
mixing length theory bubble motion two phase flow and fluidization non newtonian fluids
including  inelastic  and  viscoelastic  fluids  microfluidics  and  electrokinetic  flow  effects
including electroosmosis electrophoresis streaming potentials and electroosmotic switching
computational fluid mechanics with flowlab and comsol multiphysics fluid mechanics for
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chemical engineers second edition with microfluidics and cfd includes 83 completely worked
practical examples several of which involve flowlab and comsol multiphysics there are also
330 end of chapter problems of varying complexity including several from the university of
cambridge chemical engineering examinations the author covers all the material needed for
the fluid mechanics portion of the professional engineer s examination the author s site
engin umich edu fmche provides additional notes on individual chapters problem solving tips
errata and more

this  book  provides  analytical  solutions  to  a  number  of  classical  problems  in  transport
processes i e in fluid mechanics heat and mass transfer expanding computing power and
more efficient numerical methods have increased the importance of computational tools
however the interpretation of these results is often difficult and the computational results
need  to  be  tested  against  the  analytical  results  making  analytical  solutions  a  valuable
commodity furthermore analytical solutions for transport processes provide a much deeper
understanding of the physical phenomena involved in a given process than do corresponding
numerical  solutions though this  book primarily  addresses the needs of  researchers and
practitioners it may also be beneficial for graduate students just entering the field

this book covers fluid dynamics and fluvial processes including basics applicable to open
channel  flow  followed  by  turbulence  characteristics  related  to  sediment  laden  flows  it
presents well balanced exposure of physical concepts mathematical treatments validation of
the models theories and experimentations using modern electronic gadgets within the scope
in  addition  it  explores  fluid  motions  sediment  fluid  interactions  erosion  and  scouring
sediment suspension and bed load transportation image processing for particle dynamics
and  various  problems  of  applied  fluid  mechanics  in  natural  sciences  features  gives
comprehensive  treatment  on  fluid  dynamics  and  fluvial  process  from  fundamentals  to
advanced level applications in one volume presents knowledge on sediment transport and its
interaction with turbulence covers recent  methodologies in  the study of  turbulent  flow
theories  with  verification  of  laboratory  data  collected  by  adv  piv  urs  lda  and  imaging
techniques and field  data collected by mmb and s4 current  meters explores the latest
empirical  formulae  for  the  estimations  of  bed  load  saltation  suspension  and  bedform
migration  contains  theory  to  experimentations  with  field  practices  with  comprehensive
explanations and illustrations this book is aimed at senior undergraduates engineering and
applied  science  postgraduate  and  research  students  working  in  mechanical  civil  geo
sciences and chemical engineering departments pertaining to fluid mechanics hydraulics
sediment transportation and turbulent flows

this comprehensive volume enables readers to develop an understanding of the principles of
fluid mechanics and to utilize problem solving approaches for handling transferring and
processing fluids applied fluid mechanics emphasizes microscopic differential transport and
lubrication type flows which are essential  in  the emerging area of  materials  processing
covers hydrostatistics and capillarity piping and hydraulics problems meteorology and air
pollution materials processing flows thin film and coating flows lubrication and stretching
flows and turbulent  flows and mixing  presents  step  by  step  instruction  reasoning  and
examples providing a systematic approach to solving both macroscopic and microscopic
problems and offers convenient dual approaches to flow analysis by control volume and by
the navier stokes equations
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