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Heat Transfer 1992-08-26 heat transfer provides authoritative coverage of the fundamentals of
heat transfer written by one of the most cited authors in all of engineering heat transfer
presents the fundamentals of the generation use conversion and exchange of heat between physical
systems a pioneer in establishing heat transfer as a pillar of the modern thermal sciences
professor adrian bejan presents the fundamental concepts and problem solving methods of the
discipline predicts the evolution of heat transfer configurations the principles of
thermodynamics and more building upon his classic 1993 book heat transfer the author maintains
his straightforward scientific approach to teaching essential developments such as fourier
conduction fins boundary layer theory duct flow scale analysis and the structure of turbulence in
this new volume bejan explores topics and research developments that have emerged during the past
decade including the designing of convective flow and heat and mass transfer the crucial
relationship between configuration and performance and new populations of configurations such as
tapered ducts plates with multi scale features and dendritic fins heat transfer evolution design
and performance covers thermodynamics principles and establishes performance and evolution as
fundamental concepts in thermal sciences demonstrates how principles of physics predict a future
with economies of scale multi scale design vascularization and hierarchical distribution of many
small features explores new work on conduction architecture convection with nanofluids boiling
and condensation on designed surfaces and resonance of natural circulation in enclosures includes
numerous examples problems with solutions and access to a companion website heat transfer
evolution design and performance is essential reading for undergraduate and graduate students in
mechanical and chemical engineering and for all engineers physicists biologists and earth
scientists

Heat Transfer 2022-04-05 a new edition of the bestseller on convection heat transfer a revised
edition of the industry classic convection heat transfer fourth edition chronicles how the field
of heat transfer has grown and prospered over the last two decades this new edition is more
accessible while not sacrificing its thorough treatment of the most up to date information on
current research and applications in the field one of the foremost leaders in the field adrian
bejan has pioneered and taught many of the methods and practices commonly used in the industry
today he continues this book s long standing role as an inspiring optimal study tool by providing
coverage of how convection affects performance and how convective flows can be configured so that
performance is enhanced how convective configurations have been evolving from the flat plates
smooth pipes and single dimension fins of the earlier editions to new populations of
configurations tapered ducts plates with multiscale features dendritic fins duct and plate
assemblies packages for heat transfer density and compactness etc new updated and enhanced
examples and problems that reflect the author s research and advances in the field since the last
edition a solutions manual complete with hundreds of informative and original illustrations
convection heat transfer fourth edition is the most comprehensive and approachable text for
students in schools of mechanical engineering

Convection Heat Transfer 2013-03-28 das umfangreiche handbuch des warmetransports reflektiert den
gegenwartigen stand der technologie und des marktes geschrieben von spezialisten dieses gebiets
mit umfangreichem daten und formelmaterial sowie spezifikationen

Heat Transfer Handbook 2003-06-30 a revised edition of the industry classic this third edition
shows how the field of heat transfer has grown and prospered over the last two decades readers
will find this edition more accessible while not sacrificing its thorough treatment of the most
up to date information on current research and applications in the field features include updated
and expanded coverage of convection in porous media focusing on microscale heat exchangers and
optimization of flow configurations emphasis on original and effective methods such as scale
analysis heatlines for visualization intersection of asymptotes for optimization and constructal
theory for thermofluid design a readable text for students in the tradition of the bestselling
first edition new problems and examples taken from real world practice and heat exchanger design
an accompanying solutions manual

Solutions Manual for Convection Heat Transfer 1984 market desc senior level undergraduate or
graduate level students in courses of convective heat transfer or convection in schools of
mechanical engineering special features revised to be more student friendly and accessible with
over 25 new or updated material new and updated problems and examples reflecting real world
research and applications including heat exchanger design solutions manual to be available for
all problems and exercises about the book convection heat transfer has been thoroughly updated to
be more accessible and to include cutting edge advances in the field new and updated problems and
examples reflecting real world research and applications including heat exchanger design are
included to bring the text to life it also features a solutions manual available for all problems
and exercises

Solutions Manual for Convection Heat Transfer 1995-04-01 this new edition includes nearly 1000
new references

CONVECTION HEAT TRANSFER, 3RD ED 2006-01-01 this book presents select proceedings of the
international conference on innovations in thermo fluid engineering and sciences icitfes 2020 it
covers topics in theoretical and experimental fluid dynamics numerical methods in heat transfer
and fluid mechanics different modes of heat transfer multiphase flow fluid machinery fluid power
refrigeration and air conditioning and cryogenics the book will be helpful to the researchers
scientists and professionals working in the field of fluid mechanics and machinery and thermal
engineering

Convection in Porous Media 2006-12-06 in this book we have tried to provide a user friendly
introduction to the topic of convection in porous media we have assumed that the reader is
conversant with the basic elements of fluid mechanics and heat transfer but otherwise the book is
self contained only routine classical mathematics is employed we hope that the book will be
useful both as a review for reference and as a tutorial work suitable as a textbook in a graduate
course or seminar this book brings into perspective the voluminous research that has been
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performed during the last two decades the field has recently exploded because of worldwide
concern with issues such as energy self sufficiency and pollution of the environment areas of
application include the insulation of buildings and equipment energy storage and recovery
geothermal reservoirs nuclear waste disposal chemical reactor engineering and the storage of heat
generating materials such as grain and coal geophysical applications range from the flow of
groundwater around hot intrusions to the stability of snow against avalanches

Theoretical, Computational, and Experimental Solutions to Thermo-Fluid Systems 2021-03-09 this
updated edition of a widely admired text provides a user friendly introduction to the field that
requires only routine mathematics the book starts with the elements of fluid mechanics and heat
transfer and covers a wide range of applications from fibrous insulation and catalytic reactors
to geological strata nuclear waste disposal geothermal reservoirs and the storage of heat
generating materials as the standard reference in the field this book will be essential to
researchers and practicing engineers while remaining an accessible introduction for graduate
students and others entering the field the new edition features 2700 new references covering a
number of rapidly expanding fields including the heat transfer properties of nanofluids and
applications involving local thermal non equilibrium and microfluidic effects

Convection in Porous Media 2013-11-11 this book explains theoretical derivations and presents
expressions for fluid and convective turbulent flow of mildly elastic fluids in various internal
and external flow situations involving different types of geometries such as the smooth rough
circular pipes annular ducts curved tubes vertical flat plates and channels understanding the
methodology of the analyses facilitates appreciation for the rationale used for deriving
expressions of parameters relevant to the turbulent flow of mildly elastic fluids this knowledge
serves as a driving force for developing new ideas investigating new situations and extending
theoretical analyses to other unexplored areas of the rheology of mildly elastic drag reducing
fluids the book suits a range of functions it can be used to teach elective upper level
undergraduate or graduate courses for chemical engineers material scientists mechanical engineers
and polymer scientists guide researchers unexposed to this alluring and interesting area of drag
reduction and serve as a reference to all who want to explore and expand the areas dealt with in
this book

Convection in Porous Media 2017-03-15 over the last three decades advances in modeling flow heat
and mass transfer through a porous medium have dramatically transformed engineering applications
comprehensive and cohesive handbook of porous media second edition presents a compilation of
research related to heat and mass transfer including the development of practical applications
Rheology of Drag Reducing Fluids 2020-03-25 research into thermal convection in porous media has
substantially increased during recent years due to its numerous practical applications these
problems have attracted the attention of industrialists engineers and scientists from many very
diversified disciplines such as applied mathematics chemical civil environmental mechanical and
nuclear engineering geothermal physics and food science thus there is a wealth of information now
available on convective processes in porous media and it is therefore appropriate and timely to
undertake a new critical evaluation of this contemporary information transport phenomena in
porous media contains 17 chapters and represents the collective work of 27 of the world s leading
experts from 12 countries in heat transfer in porous media the recent intensive research in this
area has substantially raised the expectations for numerous new practical applications and this
makes the book a most timely addition to the existing literature it includes recent major
developments in both the fundamentals and applications and provides valuable information to
researchers dealing with practical problems in thermal convection in porous media each chapter of
the book describes recent developments in the highly advanced analytical numerical and
experimental techniques which are currently being employed and discussions of possible future
developments are provided such reviews not only result in the consolidation of the currently
available information but also facilitate the identification of new industrial applications and
research topics which merit further work

Handbook of Porous Media 2005-03-30 design course on the universal principle of configurations in
nature and engineering the constructal law design with constructal theory offers a revolutionary
new approach based on physics for understanding and predicting the designs that arise in nature
and engineering from the tree and the forest to the cooling of electronics urban design
decontamination and vascular smart materials this book shows how you can use the method of
constructal theory to design human made systems in order to reduce trial and error and increase
the system performance first developed in the late 1990s constructal theory holds that flow
architecture arises from the natural evolutionary tendency to generate greater flow access in
time and in flow configurations that are free to morph it unites flow systems with solid
mechanical structures which are viewed as systems for the flow of stresses constructal theory
unites nature with engineering and helps us generate novel designs across the board from high
density packages to vascular materials with new functionalities self healing self cooling and
from tree shaped heat exchangers to svelte fluid flow and solid structures design with
constructal theory starts with basic principles and then shows how these principles are applied
to understanding and designing increasingly complex systems problems and exercises at the end of
each chapter give you an opportunity to use constructal theory to solve actual design problems
this book is based on a design course developed by the two authors for upper level undergraduates
and graduate students at duke university and other universities all over the world with the
authors expert guidance students and professionals in mechanical civil environmental chemical
aerospace and biomedical engineering will understand natural systems and then practice design as
science by relying on constructal strategies to pursue and discover novel and effective designs
Transport Phenomena in Porous Media 1998-09-07 during the last two decades many research and
development activities related to energy have concentrated on efficient energy use and energy
savings and conservation in this regard thermal energy storage tes systems can play an important
role as they provide great potential for facilitating energy savings and reducing environmental
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impact thermal storage has received increasing interest in recent years in terms of its
applications and the enormous potential it offers both for more effective use of thermal
equipment and for economic large scale energy substitutions indeed tes appears to provide one of
the most advantageous solutions for correcting the mismatch that often occurs between the supply
and demand of energy despite this increase in attention no book is currently available which
comprehensively covers tes presenting contributions from prominent researchers and scientists
this book is primarily concerned with tes systems and their applications it begins with a brief
summary of general aspects of thermodynamics fluid mechanics and heat transfer and then goes on
to discuss energy storage technologies environmental aspects of tes energy and exergy analyses
and practical applications furthermore this book provides coverage of the theoretical
experimental and numerical techniques employed in the field of thermal storage numerous case
studies and illustrative examples are included throughout some of the unique features of this
book include state of the art descriptions of many facets of tes systems and applications in
depth coverage of exergy analysis and thermodynamic optimization of tes systems extensive new
material on tes technologies including advances due to innovations in sensible and latent energy
storage key chapters on environmental issues sustainable development and energy savings extensive
coverage of practical aspects of the design evaluation selection and implementation of tes
systems wide coverage of tes system modelling ranging in level from elementary to advanced
abundant design examples case studies and references in short this book forms a valuable
reference resource for practicing engineers and researchers and a research oriented text book for
advanced undergraduate and graduate students of various engineering disciplines instructors will
find that its breadth and structure make it an ideal core text for tes and related courses

Design with Constructal Theory 2008-09-09 clear your bookcase of references containing bits and
pieces of useful information and replace them with this thorough single volume guide to thermal
analysis air cooling technology for electronic equipment is a helpful practical resource that
answers questions frequently asked by thermal and packaging engineers grappling with today s
demand for increased thermal control in electronics superbly organized for quick reference the
book dedicates each chapter to answering fundamental questions such as what is the optimal
spacing between the printed circuit boards what is a good estimate of the heat transfer
coefficient and the associate pressure drop for forced convection over package arrays how are
heat transfer and fluid flow characteristics in the entrance region different from those in the
fully developed region what is the effect of substrate conduction on convection cooling the
chapters written by engineers and engineering educators who are experts in electronic cooling are
packed with details and present the latest developments in air cooling techniques and thermal
design guidelines they provide problem solving analyses that are jargon free straightforward and
easy to understand air cooling technology for electronic equipment is a handy source of technical
information for anyone who wants to get the most out of air cooling

Heat Transfer 1986 1986-09-01 a collection of research papers into transport phenomena in thermal
control closely related to several important aspects of cooling technology articles provide
overviews of current advances and details of individual technologies including electronic and
turbine cooling and marangoni convection

Thermal Energy Storage 2002-04-29 mathematical and numerical modelling of engineering problems in
medicine is aimed at unveiling and understanding multidisciplinary interactions and processes and
providing insights useful to clinical care and technology advances for better medical equipment
and systems when modelling medical problems the engineer is confronted with multidisciplinary
problems of electromagnetism heat and mass transfer and structural mechanics with possibly
different time and space scales which may raise concerns in formulating consistent solvable
mathematical models computational medical engineering presents a number of engineering for
medicine problems that may be encountered in medical physics procedures diagnosis and monitoring
techniques including electrical activity of the heart hemodynamic activity monitoring magnetic
drug targeting bioheat models and thermography rf and microwave hyperthermia ablation emf
dosimetry and bioimpedance methods the authors discuss the core approach methodology to pose and
solve different problems of medical engineering including essentials of mathematical modelling e
g criteria for well posed problems physics scaling homogenization techniques constructal law
criteria in morphing shape and structure of systems with internal flows computational domain
construction cad and or reconstruction techniques based on medical images numerical modelling
issues and validation techniques used to ascertain numerical simulation results in addition new
ideas and venues to investigate and understand finer scale models and merge them into continuous
media medical physics are provided as case studies presents the fundamentals of mathematical and
numerical modeling of engineering problems in medicine discusses many of the most common
modelling scenarios for biomedical engineering including electrical activity of the heart
hemodynamic activity monitoring magnetic drug targeting bioheat models and thermography rf and
microwave hyperthermia ablation emf dosimetry and bioimpedance methods includes discussion of the
core approach methodology to pose and solve different problems of medical engineering including
essentials of mathematical modelling physics scaling constructal law criteria in morphing shape
and structure of systems with internal flows computational domain construction numerical
modelling issues and validation techniques used to ascertain numerical simulation results

Air Cooling Technology for Electronic Equipment 2020-07-24 porous and complex flow structures in
modern technologies represents a new approach to the field considering the fundamentals of porous
media in terms of the key roles played by these materials in modern technology intended as a text
for advanced undergraduates and as a reference for practicing engineers the book uses the physics
of flows in porous materials to tie together a wide variety of important issues from such fields
as biomedical engineering energy conversion civil engineering electronics chemical engineering
and environmental engineering thus for example flows of water and oil through porous ground play
a central role in energy exploration and recovery o0il wells geothermal fluids energy conversion
effluents from refineries and power plants and environmental engineering leachates from waste
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repositories similarly the demands of miniaturization in electronics and in biomedical
applications are driving research into the flow of heat and fluids through small scale porous
media heat exchangers filters gas exchangers filters catalytic converters the drying of stored
grains and a myriad of other applications involve flows through porous media by providing a
unified theoretical framework that includes not only the traditional homogeneous and isotropic
media but also models in which the assumptions of representative elemental volumes or global
thermal equilibrium fail the book provides practicing engineers the tools they need to analyze
complex situations that arise in practice this volume includes examples solved problems and an
extensive glossary of symbols

Transport Phenomena In Thermal Control 1989-08-01 advances in applied mechanics

Computational Modeling in Biomedical Engineering and Medical Physics 2020-09-15 the book contains
research results obtained by applying bejan s constructal theory to the study and therefore the
optimization of fins focusing on t shaped and y shaped ones heat transfer from finned surfaces is
an example of combined heat transfer natural or forced convection on the external parts of the
fin and conducting along the fin fin s heat exchange is rather complex because of variation of
both temperature along the fin and convective heat transfer coefficient furthermore possible
presence of more fins invested by the same fluid flow has to be considered classical fin theory
tried to reduce the coupled heat transfer problem to a one dimensional problem by defining an
average temperature of the fin and writing equations using this parameter however it was shown
that this approach cannot be used because of the effects of two dimensional heat transfer
especially in the presence of short fins cfd codes offer the possibility to consider bi
dimensional and more generally three dimensional effects and then a more real approach to the
physic phenomena of finned surface s heat exchange a commercial cfd code was used to analyse the
case of heat exchange in presence of t shaped fins following an approach suggested by bejan s
constructal theory the comparative results showed a significant agreement with previous research
taken as a reference and this result allows for the application of this approach to a wider range
of systems t shaped optimized fin geometry is the starting point for further research starting
from the optimal results t shape optimized fins we show the trend of the assessment parameter the
dimensionless conductance in function of the angle a between the two horizontal arms of the fin a
value for a 90

Porous and Complex Flow Structures in Modern Technologies 2013-03-09 this book is a valuable
source for graduate students and researchers and provides a comprehensive introduction to recent
theories and applications of mathematical modeling and numerical simulation it includes selected
peer reviewed papers presented at the 4th international conference on mathematical modelling
applied analysis and computation icmmaac 2021 held at jecrc university jaipur india during august
5 7 2021 the book is focused on mathematical modeling of various problems arising in science and
engineering and new efficient numerical approaches for solving linear nonlinear problems and
rigorous mathematical theories which can be used to analyze different kinds of mathematical
models applications of mathematical methods in physics chemistry biology mechanical engineering
civil engineering computer science social science and finance are presented

Advances in Applied Mechanics 1990-01-23 handbook of fluid dynamics offers balanced coverage of
the three traditional areas of fluid dynamics theoretical computational and experimental complete
with valuable appendices presenting the mathematics of fluid dynamics tables of dimensionless
numbers and tables of the properties of gases and vapors each chapter introduces a different
fluid dynamics topic discusses the pertinent issues outlines proven techniques for addressing
those issues and supplies useful references for further research covering all major aspects of
classical and modern fluid dynamics this fully updated second edition reflects the latest fluid
dynamics research and engineering applications includes new sections on emerging fields most
notably micro and nanofluidics surveys the range of numerical and computational methods used in
fluid dynamics analysis and design expands the scope of a number of contemporary topics by
incorporating new experimental methods more numerical approaches and additional areas for the
application of fluid dynamics handbook of fluid dynamics second edition provides an indispensable
resource for professionals entering the field of fluid dynamics the book also enables experts
specialized in areas outside fluid dynamics to become familiar with the field

Fin-Shape Thermal Optimization Using Bejan's Constuctal Theory 2022-05-31 engineering students in
a wide variety of engineering disciplines from mechanical and chemical to biomedical and
materials engineering must master the principles of transport phenomena as an essential tool in
analyzing and designing any system or systems wherein momentum heat and mass are transferred this
textbook was developed to address that need with a clear presentation of the fundamentals ample
problem sets to reinforce that knowledge and tangible examples of how this knowledge is put to
use in engineering design professional engineers too will find this book invaluable as reference
for everything from heat exchanger design to chemical processing system design and more develops
an understanding of the thermal and physical behavior of multiphase systems with phase change
including microscale and porosity for practical applications in heat transfer bioengineering
materials science nuclear engineering environmental engineering process engineering biotechnology
and nanotechnology brings all three forms of phase change i e liquid vapor solid liquid and solid
vapor into one volume and describes them from one perspective in the context of fundamental
treatment presents the generalized integral and differential transport phenomena equations for
multi component multiphase systems in local instance as well as averaging formulations the
molecular approach is also discussed with the connection between microscopic and molecular
approaches presents basic principles of analyzing transport phenomena in multiphase systems with
emphasis on melting solidification sublimation vapor deposition condensation evaporation boiling
and two phase flow heat transfer at the micro and macro levels solid liquid vapor interfacial
phenomena including the concepts of surface tension wetting phenomena disjoining pressure contact
angle thin films and capillary phenomena including interfacial balances for mass species momentum
and energy for multi component and multiphase interfaces are discussed ample examples and end of
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chapter problems with solutions manual and powerpoint presentation available to the instructors
Advances in Mathematical Modelling, Applied Analysis and Computation 2022-10-13 heat and fluid
flow in fluid saturated porous media has become increas ingly more attractive to researchers and
thus it has become a very pro ductive field for many researchers and practical engineers in very
diverse range of fields the great interest in the topic stems from its widespread number of
different practical applications in modern industries and in many environmental issues such as
nuclear waste management build ing thermal insulators geothermal power plants grain storage etc
in building sciences and thermal insulation engineering an appreciable in sulating effect has
been derived by placing porous material in the gap between the cavity walls and multishield
structures of nuclear reactors between the pressure vessel and the reactor geophysical
applications include modeling of the spread of pollutants e g radioactive mater ial water
movements in geothermal reservoirs enhanced recovery of petroleum reservoirs etc these and many
other important practical applications have resulted in a rapid expansion of research in the
general area of porous media and thus generated a vast amount of both theor etical and
experimental research work it has attracted the attention of industrialists engineers and
scientists from many varying disciplines such as applied mathematics chemical civil environmental
mechanical and nuclear engineering geothermal physics food science medicine etc this book
contains some of the contributions to the nato advanced study institute on emerging technologies
and techniques in porous media that was held in neptun olimp constanta black sea romania on 9 20
june 2003

Handbook of Fluid Dynamics 2016-04-06 this comprehensive handbook presents fundamental aspects
fabrication techniques introductory materials on microbiology and chemistry measurement
techniques and applications of microfluidics and nanofluidics the first volume of the handbook
focuses on physics and transport phenomena along with life sciences and related applications it
provides newcomers with the fundamental science background required for the study of
microfluidics and nanofluidics in addition the advanced techniques and concepts described in the
text will benefit experienced researchers and professionals

Transport Phenomena in Multiphase Systems 2006-05-25 many phenomena in social natural and
engineering fields are governed by wave potential parabolic heat conduction hyperbolic heat
conduction and dual phase lagging heat conduction equations this monograph examines these
equations their solution structures methods of finding their solutions under various
supplementary conditions as well as the physical implication and applications of their solutions
Emerging Technologies and Techniques in Porous Media 2012-12-06 the sixth editions of these
seminal books deliver the most up to date and comprehensive reference yet on the finite element
method for all engineers and mathematicians renowned for their scope range and authority the new
editions have been significantly developed in terms of both contents and scope each book is now
complete in its own right and provides self contained reference used together they provide a
formidable resource covering the theory and the application of the universally used fem written
by the leading professors in their fields the three books cover the basis of the method its
application to solid mechanics and to fluid dynamics this is the classic finite element method
set by two the subject s leading authors fem is a constantly developing subject and any
professional or student of engineering involved in understanding the computational modelling of
physical systems will inevitably use the techniques in these books fully up to date ideal for
teaching and reference

Microfluidics and Nanofluidics Handbook 2011-09-20 seemingly universal geometric forms unite the
flow systems of engineering and nature for example tree shaped flows can be seen in computers
lungs dendritic crystals urban street patterns and communication links in this groundbreaking
book adrian bejan considers the design and optimization of engineered systems and discovers a
deterministic principle of the generation of geometric form in natural systems shape and
structure spring from the struggle for better performance in both engineering and nature this
idea is the basis of the new constructal theory the objective and constraints principle used in
engineering is the same mechanism from which the geometry in natural flow systems emerges from
heat exchangers to river channels the book draws many parallels between the engineered and the
natural world among the topics covered are mechanical structure thermal structure heat trees
ducts and rivers turbulent structure and structure in transportation and economics the numerous
illustrations examples and homework problems in every chapter make this an ideal text for
engineering design courses its provocative ideas will also appeal to a broad range of readers in
engineering natural sciences economics and business

00000000000000 1991 this book aims to include various significant research topics of mathematical
fluid mechanics having relevance or applications in engineering and applied sciences covering the
tools and techniques used for developing mathematical methods and modelling related to real life
situations

Heat Conduction 2007-12-20 a comprehensive two volume handbook on microfluidics and nanofluidics
this text covers fundamental aspects fabrication techniques introductory materials on
microbiology and chemistry measurement techniques and applications with special emphasis on the
energy sector each chapter begins with introductory coverage to a subject and then narrows in on
advanced techniques and concepts thus making it valuable to students and practitioners the author
pays special attention to applications of microfluidics in the energy sector and provides insight
into the world of opportunities nanotechnology has to offer figures tables and equations to
illustrate concepts

O000000000000000 1989

The Finite Element Method Set 2005-11-25

Fractional Thermoelasticity 2000-10-16

Shape and Structure, from Engineering to Nature 2006

Solar Engineering 2001

Solar Energy: the Power to Choose 1994
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Applied Mechanics Reviews 2021-06-08

Mathematical Fluid Mechanics 2011-09-20

Microfluidics and Nanofluidics Handbook, 2 Volume Set
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