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Fluid Mechanics and Fluid Power (Vol. 1) May 04 2020 This book presents the select
proceedings of the 48th National Conference on Fluid Mechanics and Fluid Power (FMFP
2021) held at BITS Pilani in December 2021. It covers the topics such as fluid mechanics,
measurement techniques in fluid flows, computational fluid dynamics, instability, transition and
turbulence, fluid?structure interaction, multiphase flows, micro- and nanoscale transport, biofluid mechanics, aerodynamics, turbomachinery, propulsion and power. The book will be useful
for researchers and professionals interested in the broad field of mechanics.
Nanoscale Hydrodynamics of Simple Systems Oct 09 2020 An exploration of nanoscale
fluid phenomena and how to model them through hydrodynamics.
Soft Interfaces Oct 28 2019 Many of the distinctive and useful phenomena of soft matter
come from its interaction with interfaces. Examples are the peeling of a strip of adhesive tape,

the coating of a surface, the curling of a fiber via capillary forces, or the collapse of a porous
sponge. These interfacial phenomena are distinct from the intrinsic behavior of a soft material
like a gel or a microemulsion. Yet many forms of interfacial phenomena can be understood via
common principles valid for many forms of soft matter. Our goal in organizing this school was
to give students a grasp of these common principles and their many ramifications and
possibilities. The Les Houches Summer School comprised over fifty 90-minute lectures over
four weeks. Four four-lecture courses by Howard Stone, Michael Cates, David Nelson and L.
Mahadevan served as an anchor for the program. A number of shorter courses and seminars
rounded out the school. This volume collects the lecture notes of the school.
Essentials of Micro- and Nanofluidics Mar 14 2021 This book introduces students to the basic
physical principles to analyze fluid flow in micro and nano-size devices. This is the first book
that unifies the thermal sciences with electrostatics and electrokinetics and colloid science;
electrochemistry; and molecular biology. The author discusses key concepts and principles,
such as the essentials of viscous flows, an introduction to electrochemistry, heat and mass
transfer phenomena, elements of molecular and cell biology, and much more. This textbook
presents state-of-the-art analytical and computational approaches to problems in all of these
areas, especially electrokinetic flows, and gives examples of the use of these disciplines to
design devices used for rapid molecular analysis, biochemical sensing, drug delivery, DNA
analysis, the design of an artificial kidney, and other transport phenomena. This textbook
includes exercise problems, modern examples of the applications of these sciences, and a
solutions manual available to qualified instructors.
Fluid Transport Jun 16 2021 Includes bibliographical references and index.
Integrated Nano-Biomechanics Nov 29 2019 Integrated Nano-Biomechanics provides an
integrated look into the rapidly evolving field of nanobiomechanics. The book demystifies the
processes in living organisms at the micro- and nano-scale through mechanics, using
theoretical, computational and experimental means. The book develops the concept of
integrating different technologies along the hierarchical structure of biological systems and
clarifies biomechanical interactions among different levels for the analysis of multi-scale
pathophysiological phenomena. With a focus on nano-scale processes and biomedical
applications, it is shown how knowledge obtained can be utilized in a range of areas, including
diagnosis and treatment of various human diseases and alternative energy production. This
book is based on collaboration of researchers from a unique combination of fields, including
biomechanics, computational mechanics, GPU application, electron microscopy, biology of
motile micro-organisms, entomological mechanics and clinical medicine. The book will be of
great interest to scientists and researchers involved in disciplines, such as micro- and nanoengineering, bionanotechnology, biomedical engineering, micro- and nano-scale fluidmechanics (such as in MEMS devices), nanomedicine and microbiology, as well as industries
such as optical devices, computer simulation, plant based energy sources and clinical
diagnosis of the gastric diseases. Provides knowledge of integrated biomechanics, focusing on
nano-scale, in this rapidly growing research field Explains how the different technologies can
be integrated and applied in a variety of biomedical application fields, as well as for alternative
energy sources Uses a collaborative, multidisciplinary approach to provide a comprehensive
coverage of nano-biomechanics
Nanofluidics Jun 28 2022 This book provides an introduction to nanofluidics in a simple
manner and can be easily followed by senior undergraduate students, graduate students, and
other researchers who have some background in fluid mechanics. The book covers the main

topics about the fundamentals of nanofluidics and how it differs from classic fluid mechanics. It
also describes the methodologies of nanofluidics, including numerical approaches, e.g.,
molecular dynamics simulation and experimental techniques. Fundamental physics and new
phenomena in nanofluidics are the major concerns of this book. The author goes on to discuss
nanocofinements and the parameters that affect the fluid dynamics at the nanoscale and make
flow analysis complex. These parameters accommodate rich, new flow phenomena that may
not be observed at the macro- and microscale. Although not all of the new phenomena will find
widespread applications, the physics underlying these new phenomena may offer insights for
other fields. This is one of the reasons why this book emphasizes the mechanisms of various
flow fashions. Explores the unique characteristics of nanoscale flows and related properties
Reviews the latest research of nanoscale ion transport and its applications Discusses the fluid
flows in nanoconfinements in a unique manner based on the author's original research
Incorporates important applications of nanofluidics throughout.
Nanotechnology Nov 09 2020 Although nanotechnology is a hot topic, the search for a true
introductory textbook usually comes up cold. Students in a first course on nanotechnology
come from a wide variety of backgrounds, so the text must not assume understanding of too
much background material, nor be too focused on any particular area. And still, those students
are capable o
Micro- and Nanoscale Phenomena in Tribology Mar 02 2020 Drawn from presentations at a
recent National Science Foundation Summer Institute on Nanomechanics, Nanomaterials, and
Micro/Nanomanufacturing, Micro- and Nanoscale Phenomena in Tribology explores the
convergence of the multiple science and engineering disciplines involved in tribology and the
connection from the macro to nano world. Written by specialists from computation, materials
science, mechanical engineering, surface physics, and chemistry, each chapter provides up-todate coverage of both basic and advanced topics and includes extensive references for further
study. After discussing the evolution of tribology in the micro and nano world, the book
describes contact conditions spanning between macroscale and nanoscale contacts. It
presents an overview of fundamental continuum treatments of interfacial contact and
lubrication under a wide range of conditions, including novel advances in contact simulation. It
also gives a thorough account of the nature of surface energies and forces in nanostructures
as well as adhesion in dry and wet environments. The book then explains how to perform
friction measurements at the nanoscale and interpret friction data before demonstrating how
micro- and nanotextured surfaces affect adhesion, friction, and wetting. The final chapters
emphasize the importance of surface chemistry and molecular dynamics simulation in
tribology. With numerous examples and figures throughout, this volume presents a thorough
account of important advancements in tribology that offer insight into micro- and nanoscale
phenomena. By enabling a better understanding of fundamental micro- and nanoscale
interactions, the book helps readers effectively design and fabricate durable tribological
components for various engineering and biological systems.
Microflows Jun 24 2019 This monograph focusing on gas flows addresses mostly theoretical
issues and develops semi-analytical models as well as numerical methods for stimulating
micro flows. It is appropriate for researchers in fluid mechanics interested in this new flow field
as well as for electrical or mechanical engineers or physicists who need to incorporate flow
modeling into their work.
Introduction to Microfluidics Jun 04 2020 Microfluidics deals with fluids flowing in miniaturized
systems, and has practical applications in the pharmaceutical, biomedical and chemical

engineering fields. This text provides an introduction to this emerging discipline.
Nanotechnology Dec 31 2019 An Accessible, Scientifically Rigorous Presentation That Helps
Your Students Learn the Real Stuff Winner of a CHOICE Outstanding Academic Book Award
2011 "... takes the revolutionary concepts and techniques that have traditionally been fodder
for graduate study and makes them accessible for all. ... outstanding introduction to the broad
field of nanotechnology provides a solid foundation for further study. ... Highly recommended."
—N.M. Fahrenkopf, University at Albany, CHOICE Magazine 2011 Give your students the
thorough grounding they need in nanotechnology. A rigorous yet accessible treatment of one
of the world’s fastest growing fields, Nanotechnology: Understanding Small Systems, Third
Edition provides an accessible introduction without sacrificing rigorous scientific details. This
approach makes the subject matter accessible to students from a variety of disciplines.
Building on the foundation set by the first two bestselling editions, this third edition maintains
the features that made previous editions popular with students and professors alike. See
What’s New in the Third Edition: Updated coverage of the eight main facets of nanotechnology
Expanded treatment of health/environmental ramifications of nanomaterials Comparison of
macroscale systems to those at the nanoscale, showing how scale phenomena affects
behavior New chapter on nanomedicine New problems, examples, and an exhaustive
nanotech glossary Filled with real-world examples and original illustrations, the presentation
makes the material fun and engaging. The systems-based approach gives students the tools to
create systems with unique functions and characteristics. Fitting neatly between popular
science books and high-level treatises, the book works from the ground up to provide a
gateway into an exciting and rapidly evolving area of science.
3D Printed Microfluidic Devices Feb 10 2021 This book is a printed edition of the Special
Issue "3D Printed Microfluidic Devices" that was published in Micromachines
Nanoscale Energy Transport and Conversion Nov 21 2021 This is a graduate level textbook in
nanoscale heat transfer and energy conversion that can also be used as a reference for
researchers in the developing field of nanoengineering. It provides a comprehensive overview
of microscale heat transfer, focusing on thermal energy storage and transport. Chen broadens
the readership by incorporating results from related disciplines, from the point of view of
thermal energy storage and transport, and presents related topics on the transport of electrons,
phonons, photons, and molecules. This book is part of the MIT-Pappalardo Series in
Mechanical Engineering.
Microscale and Nanoscale Heat Transfer Jul 30 2022 Microscale and Nanoscale Heat
Transfer: Analysis, Design, and Applications features contributions from prominent researchers
in the field of micro- and nanoscale heat transfer and associated technologies and offers a
complete understanding of thermal transport in nano-materials and devices. Nanofluids can be
used as working fluids in thermal systems; the thermal conductivity of heat transfer fluids can
be increased by adding nanoparticles in fluids. This book provides details of experimental and
theoretical investigations made on nanofluids for use in the biomechanical and aerospace
industries. It examines the use of nanofluids in improving heat transfer rates, covers the
numerical approaches for computational fluid dynamics (CFD) simulation of nanofluids, and
reviews the experimental results of commonly used nanofluids dispersed in both spherical and
nonspherical nanoparticles. It also focuses on current and developing applications of
microscale and nanoscale convective heat transfer. In addition, the book covers a wide range
of analysis that includes: Solid–liquid interface phonon transfer at the molecular level The
validity of the continuum hypothesis and Fourier law in nanochannels Conventional methods of

using molecular dynamics (MD) for heat transport problems The molecular dynamics approach
to calculate interfacial thermal resistance (ITR) A review of experimental results in the field of
heat pipes and two-phase flows in thermosyphons Microscale convective heat transfer with
gaseous flow in ducts The application of the lattice Boltzmann method for thermal microflows A
numerical method for resolving the problem of subcooled convective boiling flows in
microchannel heat sinks Two-phase boiling flow and condensation heat transfer in mini/micro
channels, and more Microscale and Nanoscale Heat Transfer: Analysis, Design, and
Applications addresses the need for thermal packaging and management for use in cooling
electronics and serves as a resource for researchers, academicians, engineers, and other
professionals working in the area of heat transfer, microscale and nanoscale science and
engineering, and related industries.
Discontinuous Finite Elements in Fluid Dynamics and Heat Transfer Dec 23 2021 Over the
past several years, significant advances have been made in developing the discontinuous
Galerkin finite element method for applications in fluid flow and heat transfer. Certain unique
features of the method have made it attractive as an alternative for other popular methods
such as finite volume and finite elements in thermal fluids engineering analyses. This book is
written as an introductory textbook on the discontinuous finite element method for senior
undergraduate and graduate students in the area of thermal science and fluid dynamics. It also
can be used as a reference book for researchers and engineers who intend to use the method
for research in computational fluid dynamics and heat transfer. A good portion of this book has
been used in a course for computational fluid dynamics and heat transfer for senior
undergraduate and first year graduate students. It also has been used by some graduate
students for self-study of the basics of discontinuous finite elements. This monograph assumes
that readers have a basic understanding of thermodynamics, fluid mechanics and heat transfer
and some background in numerical analysis. Knowledge of continuous finite elements is not
necessary but will be helpful. The book covers the application of the method for the simulation
of both macroscopic and micro/nanoscale fluid flow and heat transfer phenomena.
Nanoscale Hydrodynamics of Simple Systems May 28 2022 Written for graduate students and
researchers, Nanoscale Hydrodynamics of Simple Systems covers fundamental aspects of
nanoscale hydrodynamics and extends this basis to examples. Covering classical, generalised
and extended hydrodynamic theories, the title also discusses their limitations. It introduces the
reader to nanoscale fluid phenomena and explores how fluid dynamics on this extreme length
scale can be understood using hydrodynamic theory and detailed atomistic simulations. It also
comes with additional resources including a series of explanatory videos on the installation of
the code package, as well as discussion, analysis and visualisations of simulations. This title
primarily focusses on training the reader to identify when classical theory breaks down, how to
extend and generalise the theory, as well as assimilate how simulations and theory together
can be used to gain fundamental knowledge about the fluid dynamics of small-scale systems.
Nanofluidics and Microfluidics Oct 21 2021 To provide an interdisciplinary readership with the
necessary toolkit to work with micro- and nanofluidics, this book provides basic theory,
fundamentals of microfabrication, advanced fabrication methods, device characterization
methods and detailed examples of applications of nanofluidics devices and systems. Case
studies describing fabrication of complex micro- and nanoscale systems help the reader gain a
practical understanding of developing and fabricating such systems. The resulting work covers
the fundamentals, processes and applied challenges of functional engineered nanofluidic
systems for a variety of different applications, including discussions of lab-on-chip, bio-related

applications and emerging technologies for energy and environmental engineering. The
fundamentals of micro- and nanofluidic systems and micro- and nanofabrication techniques
provide readers from a variety of academic backgrounds with the understanding required to
develop new systems and applications. Case studies introduce and illustrate state-of-the-art
applications across areas, including lab-on-chip, energy and bio-based applications. Prakash
and Yeom provide readers with an essential toolkit to take micro- and nanofluidic applications
out of the research lab and into commercial and laboratory applications.
Nanofluidics Jul 06 2020 Taking you to the forefront of the emerging field of Nanofluidics, this
cutting-edge book details the physics and applications of fluid flow in nanometer scale
channels. You gain a solid understanding of the fundamental aspects of transport processes
and force interactions in microscale. Moreover, this unique resource presents the latest
research on nanoscale transport phenomena. You find a comprehensive overview of
fabrication technologies for nanotechnologies, including detailed technology recipes and
parameters. The book concludes with a look at future trends and the possible directions this
new field could take.
Nanoscale Flow Mar 26 2022 Understanding the physical properties and dynamical behavior
of nanochannel flows has been of great interest in recent years and is important for the
theoretical study of fluid dynamics and engineering applications in physics, chemistry,
medicine, and electronics. The flows inside nanoscale pores are also important due to their
highly beneficial drag and heat transfer properties. Nanoscale Flow: Advances, Modeling, and
Applications presents the latest research in the multidisciplinary area of nanoscale flow.
Featuring contributions from top inventors in industry, academia, and government, this
comprehensive book: Highlights the current status of research on nucleate pool boiling heat
transfer, flow boiling heat transfer, and critical heat flux (CHF) phenomena of nanofluids
Describes two novel fractal models for pool boiling heat transfer of nanofluids, including
subcooled pool boiling and nucleate pool boiling Explores thermal conductivity enhancement in
nanofluids measured with a hot-wire calorimeter Discusses two-phase laminar mixed
convection AL2O3–water nanofluid in an elliptic duct Explains the principles of molecular and
omics imaging and spectroscopy techniques for cancer detection Analyzes fluid dynamics
modeling of the tumor vasculature and drug transport Studies the properties of nanoscale
particles and their impact on diagnosis, therapeutics, and theranostics Provides a brief
background and review of medical nanoscale flow applications Contains useful appendices of
physical constants, equations, common symbols, mathematical formulas, the periodic table,
and more A valuable reference for engineers, scientists, and biologists, Nanoscale Flow:
Advances, Modeling, and Applications is also designed for researchers, universities, industrial
institutions, and government, giving it broad appeal.
Nanotechnology Aug 26 2019 Winner of an Outstanding Academic Title Award from CHOICE
MagazineTransistors using one electron at a time. Seemingly transparent sunscreens made
with titanium dioxide particles that block harmful UV rays. Nanometer-sized specks of gold that
change color to red and melt at 750 C instead of 1,064 C. Nanotechnology finds the unique
properties of thin
Nanoscale Fluid Transport Jan 24 2022 This thesis demonstrates how molecular modeling
techniques can be used to gain significant insights into numerous applications that are
increasingly attracting research interest because of their societal importance. It presents
innovative ideas that, by altering the fundamental physical phenomena occurring at the
solid/liquid interface, allow the fluid transport in nanochannels to be manipulated so as to

improve the performance of the practical applications. The applications explicitly considered in
this thesis are the design of drag-reducing and self-cleaning surfaces; water desalination; and
shale gas exploration – all of which are, to some extent, governed by nanoscale fluid transport.
Overall, this thesis is useful for students and researchers entering the field who wish to
understand how molecular modeling can improve the performance in a wide range of
applications.
Engineering Fluid Mechanics Apr 02 2020 This book systematically introduces engineering
fluid mechanics in a simple and understandable way, focusing on the basic concepts,
principles and methods. Engineering fluid mechanics is necessary for professionals and
students in fields such as civil, environmental, mechanical, and petroleum engineering. Unlike
most of the current textbooks and monographs, which are too complicated and include huge
numbers of math formulas and equations, this book introduces essential concepts and flow
rules in a clear and elementary way that can be used in further research. In addition, it
provides numerous useful tables and diagrams that can be quickly and directly checked for
industry applications. Furthermore, it highlights the connection between free flow and porous
flow, which can aid advanced interdisciplinary research such as nanotech and environmental
science. Last but not least, each chapter presents a variety of problems to offer readers a
better understanding about the principles and applications of fluid mechanics.
Nanoemulsions Aug 19 2021 Fluidics, an increasingly examined topic in nanoscience and
nanotechnology is often discussed with regard to the handling of fluid flow, material
processing, and material synthesis in innovative devices ranging from the macroscale to the
nanoscale. Nanoemulsions - Properties, Fabrications and Applications reviews key concepts in
nanoscale fluid mechanics, its corresponding properties, as well as the latest trends in
nanofluidics applications. With attention to the fundamentals as well as advanced applications
of fluidics, this book imparts a solid knowledge base and develops skill for future problemsolving and system analysis. This is a vital resource for upper-level engineering students who
want to expand their potential career opportunities and familiarize themselves with an
increasingly important field.
Advances in Fluid and Thermal Engineering Jan 12 2021 This book comprises the select
proceedings of the International Conference on Future Learning Aspects of Mechanical
Engineering (FLAME 2020). This volume focuses on current research in fluid and thermal
engineering and covers topics such as heat transfer enhancement and heat transfer
equipment, heat transfer in nuclear applications, microscale and nanoscale transport,
multiphase transport and phase change, multi-mode heat transfer, numerical methods in fluid
mechanics and heat transfer, refrigeration and air conditioning, thermodynamics, space heat
transfer, transport phenomena in porous media, turbulent transport, theoretical and
experimental fluid dynamics, flow measurement techniques and instrumentation, computational
fluid dynamics, fluid machinery, turbo machinery and fluid power. Given the scope of its
contents, this book will be interesting for students, researchers as well as industry
professionals.
Nanoscale Fluid Transport Aug 07 2020 This thesis demonstrates how molecular modeling
techniques can be used to gain significant insights into numerous applications that are
increasingly attracting research interest because of their societal importance. It presents
innovative ideas that, by altering the fundamental physical phenomena occurring at the
solid/liquid interface, allow the fluid transport in nanochannels to be manipulated so as to
improve the performance of the practical applications. The applications explicitly considered in

this thesis are the design of drag-reducing and self-cleaning surfaces; water desalination; and
shale gas exploration – all of which are, to some extent, governed by nanoscale fluid transport.
Overall, this thesis is useful for students and researchers entering the field who wish to
understand how molecular modeling can improve the performance in a wide range of
applications.
Laboratory Methods in Microfluidics Jan 30 2020 Laboratory Methods in Microfluidics
features a range of lab methods and techniques necessary to fully understand microfluidic
technology applications. Microfluidics deals with the manipulation of small volumes of fluids at
sub-millimeter scale domain channels. This exciting new field is becoming an increasingly
popular subject both for research and education in various disciplines of science, including
chemistry, chemical engineering and environmental science. The unique properties of
microfluidic technologies, such as rapid sample processing and precise control of fluids in
assay have made them attractive candidates to replace traditional experimental approaches.
Practical for students, instructors, and researchers, this book provides a much-needed,
comprehensive new laboratory reference in this rapidly growing and exciting new field of
research. Provides a number of detailed methods and instructions for experiments in
microfluidics Features an appendix that highlights several standard laboratory techniques,
including reagent preparation plus a list of materials vendors for quick reference Authored by a
microfluidics expert with nearly a decade of research on the subject
Advanced Transport Phenomena Apr 14 2021 Advanced Transport Phenomena is ideal as
a graduate textbook. It contains a detailed discussion of modern analytic methods for the
solution of fluid mechanics and heat and mass transfer problems, focusing on approximations
based on scaling and asymptotic methods, beginning with the derivation of basic equations
and boundary conditions and concluding with linear stability theory. Also covered are
unidirectional flows, lubrication and thin-film theory, creeping flows, boundary layer theory, and
convective heat and mass transport at high and low Reynolds numbers. The emphasis is on
basic physics, scaling and nondimensionalization, and approximations that can be used to
obtain solutions that are due either to geometric simplifications, or large or small values of
dimensionless parameters. The author emphasizes setting up problems and extracting as
much information as possible short of obtaining detailed solutions of differential equations. The
book also focuses on the solutions of representative problems. This reflects the book's goal of
teaching readers to think about the solution of transport problems.
Heat and Fluid Flow in Microscale and Nanoscale Structures Aug 31 2022 This research
book gives a general introduction to gas turbine heat transfer topics and also specialises in
topics such as external and internal blade cooling, combuster wall cooling, leading and trailing
edge cooling and recuperators.
21st Century Nanoscience Jul 18 2021 This 21st Century Nanoscience Handbook will be the
most comprehensive, up-to-date large reference work for the field of nanoscience. Handbook
of Nanophysics by the same editor published in the fall of 2010 and was embraced as the first
comprehensive reference to consider both fundamental and applied aspects of nanophysics.
This follow-up project has been conceived as a necessary expansion and full update that
considers the significant advances made in the field since 2010. It goes well beyond the
physics as warranted by recent developments in the field. This ninth volume in a ten-volume
set covers industiral applications. Key Features: Provides the most comprehensive, up-to-date
large reference work for the field. Chapters written by international experts in the field.
Emphasises presentation and real results and applications. This handbook distinguishes itself

from other works by its breadth of coverage, readability and timely topics. The intended
readership is very broad, from students and instructors to engineers, physicists, chemists,
biologists, biomedical researchers, industry professionals, governmental scientists, and others
whose work is impacted by nanotechnology. It will be an indispensable resource in academic,
government, and industry libraries worldwide. The fields impacted by nanophysics extend from
materials science and engineering to biotechnology, biomedical engineering, medicine,
electrical engineering, pharmaceutical science, computer technology, aerospace engineering,
mechanical engineering, food science, and beyond.
Nanofluidics Oct 01 2022 This book provides an introduction to nanofluidics in a simple
manner and can be easily followed by senior undergraduate students, graduate students, and
other researchers who have some background in fluid mechanics. The book covers the main
topics about the fundamentals of nanofluidics and how it differs from classic fluid mechanics. It
also describes the methodologies of nanofluidics, including numerical approaches, e.g.,
molecular dynamics simulation and experimental techniques. Fundamental physics and new
phenomena in nanofluidics are the major concerns of this book. The author goes on to discuss
nanocofinements and the parameters that affect the fluid dynamics at the nanoscale and make
flow analysis complex. These parameters accommodate rich, new flow phenomena that may
not be observed at the macro- and microscale. Although not all of the new phenomena will find
widespread applications, the physics underlying these new phenomena may offer insights for
other fields. This is one of the reasons why this book emphasizes the mechanisms of various
flow fashions. Explores the unique characteristics of nanoscale flows and related properties
Reviews the latest research of nanoscale ion transport and its applications Discusses the fluid
flows in nanoconfinements in a unique manner based on the author's original research
Incorporates important applications of nanofluidics throughout.
Nanoparticle Heat Transfer and Fluid Flow Apr 26 2022 Featuring contributions by leading
researchers in the field, Nanoparticle Heat Transfer and Fluid Flow explores heat transfer and
fluid flow processes in nanomaterials and nanofluids, which are becoming increasingly
important across the engineering disciplines. The book covers a wide range, from biomedical
and energy conversion applications to materials properties, and addresses aspects that are
essential for further progress in the field, including numerical quantification, modeling,
simulation, and presentation. Topics include: A broad review of nanofluid applications,
including industrial heat transfer, biomedical engineering, electronics, energy conversion,
membrane filtration, and automotive An overview of thermofluids and their importance in
biomedical applications and heat-transfer enhancement A deeper look at biomedical
applications such as nanoparticle hyperthermia treatments for cancers Issues in energy
conversion from dispersed forms to more concentrated and utilizable forms Issues in nanofluid
properties, which are less predictable and less repeatable than those of other media that
participate in fluid flow and heat transfer Advances in computational fluid dynamic (CFD)
modeling of membrane filtration at the microscale The role of nanofluids as a coolant in
microchannel heat transfer for the thermal management of electronic equipment The potential
enhancement of natural convection due to nanoparticles Examining key topics and applications
in nanoscale heat transfer and fluid flow, this comprehensive book presents the current state of
the art and a view of the future. It offers a valuable resource for experts as well as newcomers
interested in developing innovative modeling and numerical simulation in this growing field.
Micromechanics and Nanoscale Effects May 16 2021 This volume consists of the state-of-theart reports on new developments in micromechanics and the modeling of nanoscale effects,

and is a companion book to the recent Kluwer volume on nanomechanics and mul- scale
modeling (it is entitled Trends in Nanoscale Mechanics). The two volumes grew out of a series
of discussions held at NASA Langley Research Center (LaRC), lectures and other events
shared by many researchers from the national research laboratories and academia. The key
events include the 2001 Summer Series of Round-Table Discussions on Nanotechnology at
ICASE Institute (NASA LaRC) organized by Drs. V. M. Harik and M. D. Salas and the 2002
NASA LaRC Workshop on Multi-scale Modeling. The goal of these interactions was to foster
collaborations between academic researchers and the ICASE Institute (NASA LaRC), a
universi- based institute, which has pioneered world-class computational, theoretical and
experimental research in the disciplines that are important to NASA. Editors gratefully
acknowledge help of Ms. E. Todd (ICASE, NASA LaRC), the ICASE Director M. D. Salas and
all reviewers, in particular, Dr. B. Diskin (ICASE/NIA, NASA LaRC), Prof. R. Haftka (University
of Florida), Dr. V. M. Harik (ICASE/Swales Aerospace, NASA LaRC), Prof.
Micro- and Nanoscale Fluid Mechanics Nov 02 2022 This text focuses on the physics of
fluid transport in micro- and nanofabricated liquid-phase systems, with consideration of gas
bubbles, solid particles, and macromolecules. This text was designed with the goal of bringing
together several areas that are often taught separately - namely, fluid mechanics,
electrodynamics, and interfacial chemistry and electrochemistry - with a focused goal of
preparing the modern microfluidics researcher to analyse and model continuum fluid
mechanical systems encountered when working with micro- and nanofabricated devices. This
text serves as a useful reference for practising researchers but is designed primarily for
classroom instruction. Worked sample problems are included throughout to assist the student,
and exercises at the end of each chapter help facilitate class learning.
Microscale and Nanoscale Heat Transfer Feb 22 2022 Through analyses, experimental
results, and worked-out numerical examples, Microscale and Nanoscale Heat Transfer:
Fundamentals and Engineering Applications explores the methods and observations of
thermophysical phenomena in size-affected domains. Compiling the most relevant findings
from the literature, along with results from their own re
Nanotechnology Jul 26 2019 Winner of an Outstanding Academic Title Award from CHOICE
Magazine Transistors using one electron at a time. Seemingly transparent sunscreens made
with titanium dioxide particles that block harmful UV rays. Nanometer-sized specks of gold that
change color to red and melt at 750°C instead of 1,064°C. Nanotechnology finds the unique
properties of things at the nanometer scale and then puts them to use! Although
nanotechnology is a hot topic with a wide range of fascinating applications, the search for a
true introductory popular resource usually comes up cold. Closer to a popular science book
than a high-level treatise, Nanotechnology: The Whole Story works from the ground up to
provide a detailed yet accessible introduction to one of the world’s fastest growing fields. Dive
headlong into nanotechnology! Tackling the eight main disciplines—nanomaterials,
nanomechanics, nanoelectronics, nanoscale heat transfer, nanophotonics, nanoscale fluid
mechanics, nanobiotechnology, and nanomedicine—this book explains what’s different at the
nanoscale, and how we exploit those differences to make useful things. You’re holding the key
to an exciting and rapidly evolving field. So get The Whole Story...
Fluid Mechanics Sep 07 2020 The multidisciplinary field of fluid mechanics is one of the most
actively developing fields of physics, mathematics and engineering. This textbook, fully revised
and enlarged for the second edition, presents the minimum of what every physicist, engineer
and mathematician needs to know about hydrodynamics. It includes new illustrations

throughout, using examples from everyday life, from hydraulic jumps in a kitchen sink to
Kelvin–Helmholtz instabilities in clouds, and geophysical and astrophysical phenomena,
providing readers with a better understanding of the world around them. Aimed at
undergraduate and graduate students as well as researchers, the book assumes no prior
knowledge of the subject and only a basic understanding of vector calculus and analysis. It
contains forty-one original problems with very detailed solutions, progressing from dimensional
estimates and intuitive arguments to detailed computations to help readers understand fluid
mechanics.
Nanoscale Energy Transport Sep 27 2019 This book brings together leading names in the
field of nanoscale energy transport to provide a comprehensive and insightful review of this
developing topic. The text covers new developments in the scientific basis and the practical
relevance of nanoscale energy transport, highlighting the emerging effects at the nanoscale
that qualitatively differ from those at the macroscopic scale. Throughout the book, microscopic
energy carriers are discussed, including photons, electrons and magnons. State-of-the-art
computational and experimental nanoscale energy transport methods are reviewed, and a
broad range of materials system topics are considered, from interfaces and molecular junctions
to nanostructured bulk materials. Nanoscale Energy Transport is a valuable reference for
researchers in physics, materials, mechanical and electrical engineering, and it provides an
excellent resource for graduate students.
Discontinuous Finite Elements in Fluid Dynamics and Heat Transfer Sep 19 2021 Over the
past several years, significant advances have been made in developing the discontinuous
Galerkin finite element method for applications in fluid flow and heat transfer. Certain unique
features of the method have made it attractive as an alternative for other popular methods
such as finite volume and finite elements in thermal fluids engineering analyses. This book is
written as an introductory textbook on the discontinuous finite element method for senior
undergraduate and graduate students in the area of thermal science and fluid dynamics. It also
can be used as a reference book for researchers and engineers who intend to use the method
for research in computational fluid dynamics and heat transfer. A good portion of this book has
been used in a course for computational fluid dynamics and heat transfer for senior
undergraduate and first year graduate students. It also has been used by some graduate
students for self-study of the basics of discontinuous finite elements. This monograph assumes
that readers have a basic understanding of thermodynamics, fluid mechanics and heat transfer
and some background in numerical analysis. Knowledge of continuous finite elements is not
necessary but will be helpful. The book covers the application of the method for the simulation
of both macroscopic and micro/nanoscale fluid flow and heat transfer phenomena.
Fluid Mechanics and Fluid Power (Vol. 3) Dec 11 2020 This book presents the select
proceedings of the 48th National Conference on Fluid Mechanics and Fluid Power (FMFP
2021) held at BITS Pilani in December 2021. It covers the topics such as fluid mechanics,
measurement techniques in fluid flows, computational fluid dynamics, instability, transition and
turbulence, fluid?structure interaction, multiphase flows, micro- and nanoscale transport, biofluid mechanics, aerodynamics, turbomachinery, propulsion and power. The book will be useful
for researchers and professionals interested in the broad field of mechanics.
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