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Issues in Nanotechnology and
MicotechnologylMaterials and
Molecular Research: 2013 Edition
is a ScholarlyEditionsll book that
delivers timely, authoritative, and
comprehensive information about
Nanotechnology. The editors have
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built Issues in Nanotechnology and
MicotechnologylMaterials and
Molecular Research: 2013 Edition
on the vast information databases
of ScholarlyNews.l You can expect
the information about
Nanotechnology in this book to be
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deeper than what you can access
anywhere else, as well as
consistently reliable, authoritative,
informed, and relevant. The content
of Issues in Nanotechnology and
MicotechnologyllMaterials and
Molecular Research: 2013 Edition
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has been produced by the worldils
leading scientists, engineers,
analysts, research institutions, and
companies. All of the content is
from peer-reviewed sources, and all
of it is written, assembled, and
edited by the editors at
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ScholarlyEditionsll and available
exclusively from us. You now have
a source you can cite with authority,
confidence, and credibility. More
information is available at
http://www.ScholarlyEditions.com/.
Nanofluids are gaining the attention
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of scientists and researchers
around the world. This new
category of heat transfer medium
improves the thermal conductivity
of fluid by suspending small solid
particles within it and offers the
possibility of increased heat
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transfer in a variety of applications.
Bringing together expert
contributions from across the globe,
Heat Transfer Enhancement with
Nanofluids presents a complete
understanding of the application of
nanofluids in a range of fields and
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explains the main techniques used
in the analysis of nanofuids flow
and heat transfer. Providing a
rigorous framework to help readers
develop devices employing
nanofluids, the book addresses
basic topics that include the
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analysis and measurements of
thermophysical properties,
convection, and heat exchanger
performance. It explores the issues
of convective instabilities,
nanofluids in porous media, and
entropy generation in nanofluids.
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The book also contains the latest
advancements, innovations,
methodologies, and research on
the subject. Presented in 16
chapters, the text: Discusses the
possible mechanisms of thermal
conduction enhancement Reviews
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the results of a theoretical analysis
determining the anomalous
enhancement of heat transfer in
nanofluid flow Assesses different
approaches modeling the thermal
conductivity enhancement of
nanofluids Focuses on
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experimental methodologies used
to determine the thermophysical
properties of nanofluids Analyzes
forced convection heat transfer in
nanofluids in both laminar and
turbulent convection Highlights the
application of nanofluids in heat
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exchangers and microchannels
Discusses the utilization of
nanofluids in porous media
Introduces the boiling of nanofluids
Treats pool and flow boiling by
analyzing the effect of
nanoparticles on these complex
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phenomena Indicates future
research directions to further
develop this area of knowledge,
and more Intended as a reference
for researchers and engineers
working in the field, Heat Transfer
Enhancement with Nanofluids
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presents advanced topics that
detail the strengths, weaknesses,
and potential future developments
in nanofluids heat transfer.
Microfluidics and
NanofluidicsTheory and Selected
ApplicationsdJohn Wiley & Sons
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Micro/Nanofluidics and Lab-on-Chip
Based Emerging Technologies for
Biomedical and Translational
Research Applications, Volume
185, Part A represents the collation
of chapters written by eminent
scientists worldwide. Chapters in
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this updated release include An
introduction to microfluidics and
their applications, Design and
fabrication of Micro/Nanofluidics
devices and systems, Detection
and separation of proteins using
Micro/Nanofluidics devices,
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Micro/Nanofluidics devices for
DNA/RNA detection and
separation, Paper based
microfluidics a forecast towards the
most affordable and rapid point-of-
care devices, Paper based
micro/Nanofluidics devices for
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biomedical applications, Advances
of Microfluidics Devices and their
Applications in Personalized
Medicine, and much more.
Additional chapters cover
Microfluidics for single cell analysis,
Fluorescence Based Miniaturized
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Microfluidic and Nanofluidic
Systems for Biomedical
Applications, Active Matter
Dynamics in Confined Microfluidic
Environments, Challenges and
opportunities in micro/nanofluidics
and lab-on-a-chip, and Paper-
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microfluidic signal-enhanced
immunoassays. Offers basic
understanding of the state-of-the-
art design and fabrication of
microfluidics/ nanofluidics and lab-
on-chip Explains how to develop
microfluidics/nanofluidics for
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biomedical application such as high
throughout biological screening and
separation Discusses the
applications, challenges and
opportunities in biomedical and
translational research applications
of microfluidics/nanofluidics
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The term transport phenomena is
used to describe processes in
which mass, momentum, energy
and entropy move about in matter.
Advances in Transport Phenomena
provide state-of-the-art expositions
of major advances by theoretical,
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numerical and experimental studies
from a molecular, microscopic,
Mes0oSCcopiC, Macroscopic or
megascopic point of view across
the spectrum of transport
phenomena, from scientific
enquiries to practical applications.
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The annual review series intends to
fill the information gap between
regularly published journals and
university-level textbooks by
providing in-depth review articles
over a broader scope than in
journals. The authoritative articles,
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contributed by internationally-
leading scientists and practitioners,
establish the state of the art,
disseminate the latest research
discoveries, serve as a central
source of reference for
fundamentals and applications of
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transport phenomena, and provide
potential textbooks to senior
undergraduate and graduate
students. This review book provides
state-of-the-art expositions of major
advances by theoretical, numerical
and experimental studies from a
Page 28/245



molecular, microscopic,
Mes0SCopiC, Macroscopic or
megascopic point of view across
the spectrum of transport
phenomena, from scientific
enquiries to practical applications.
This new volume of the annual
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review "Advances in Transport
Phenomena" series provides in-
depth review articles covering the
fields of mass transfer, fluid
mechanics, heat transfer and
thermodynamics. This review book
provides state-of-the-art expositions

Page 30/245



of major advances by theoretical,
numerical and experimental studies
from a molecular, microscopic,
Mes0SCcopic, Macroscopic or
megascopic point of view across
the spectrum of transport
phenomena, from scientific
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enquiries to practical applications.
This new volume of the annual
review "Advances in Transport
Phenomena" series provides in-
depth review articles covering the
fields of mass transfer, fluid
mechanics, heat transfer and
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thermodynamics.

Convection with Local Thermal Non-

Equilibrium and Microfluidic Effects

Advances in Microfluidics and

Nanofluids

Micro/Nanofluidics and Lab-on-Chip

Based Emerging Technologies for
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Biomedical and Translational
Research Applications - Part A
Microfluidics for Biologists
Concentration Polarization at
Microfluidic-nanofluidic Interfaces
Mechanics Over Micro and Nano
Scales

Page 34/245



Microfluidics is a young and
rapidly expanding scientific
discipline, which deals with
fluids and solutions in
miniaturized systems, the so-
called lab-on-a-chip systems.

It has applications in
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chemical engineering,
pharmaceutics,
biotechnology and medicine.
As the lab-on-a-chip systems
grow in complexity, a proper
theoretical understanding

becomes increasingly
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important. The basic idea of
the book is to provide a self-
contained formulation of the
theoretical framework of
microfluidics, and at the
same time give physical

motivation and examples
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from lab-on-a-chip
technology. After three
chapters introducing
microfluidics, the governing
equations for mass,
momentum and energy, and

some basic flow solutions,
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the following 14 chapters
treat hydraulic
resistance/compliance,
diffusion/dispersion, time-
dependent flow, capillarity,
electro- and magneto-

hydrodynamics, thermal
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transport, two-phase flow,
complex flow patterns and
acousto-fluidics, as well as
the new fields of opto- and
nano-fluidics. Throughout
the book simple models with

analytical solutions are
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presented to provide the
student with a thorough
physical understanding of
order of magnitudes and
various selected microfluidic
phenomena and devices.

The book grew out of a set of
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well-tested'lecture notes. It
is with its many pedagogical
exercises designed as a
textbook for an advanced
undergraduate or first-year
graduate course. It is also

well suited for self-study.
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This book is one of the first
devoted to an account of
theories of thermal
convection which involve
local thermal non-equilibrium
effects, including a

concentration on microfluidic
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effects. The text introduces
convection with local
thermal non-equilibrium
effects in extraordinary
detail, making it easy for
readers newer to the subject

area to understand. This
Page 44/245



book is unique in the fact
that it addresses a large
number of convection
theories and provides many
new results which are not
available elsewhere. This

book will be useful to
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researchers from
engineering, fluid
mechanics, and applied
mathematics, particularly
those interested in
microfluidics and porous

media.
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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
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and electrokinetics and
colloid science;
electrochemistry; and
molecular biology. The
author discusses key
concepts and principles,

such as the essentials of
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viscous flows, an
introduction to
electrochemistry, heat and
mass transfer phenomena,
elements of molecular and
cell biology, and much more.

This textbook presents state-
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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
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devices used for rapid
molecular analysis,
biochemical sensing, drug
delivery, DNA analysis, the
design of an artificial kidney,
and other transport

phenomena. This textbook
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includes exercise problems,
modern examples of the
applications of these
sciences, and a solutions
manual available to qualified
instructors.

Nanofluidic devices have the
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potential to offer unique
functionality by exploiting
length scales comparable to
the Debye length or the size
of individual biomolecules.
Integration of nanofluidics

with microfluidics also has
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potential benefits as a
system can thereby draw
from the benefits of both
technologies. To leverage
these functionalities, the
physics associated with

interfacing microchannels
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and nanochannels needs to
be understood rigorously. In
particular, when current is
applied across a
microchannel-nanochannel
interface, surface charge

effects inside the
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nanochannel often lead to an
imbalance of fluxes of
positive and negative
species. This, in turn, creates
a region of high ionic
strength on one side of the

nanochannel and low ionic
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strength on the other side, a
phenomena known as
concentration polarization
(CP). Prior work on the
physics of microchannel-
nanochannel interfaces has

neglected several key issues
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which we will address in this
work. We review an
analytical model of
propagating CP and present
experimental and
computational validation of

this model. In particular, our
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results show that enrichment
and depletion regions
propagate as 'shockwaves'
of concentration which can
profoundly change the flow
and electric field conditions

in a microfluidic system.
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Additionally, we present new
analytical model which
predicts the behavior of
analyte ions in a
microchannel-nanochannel
system with CP. This work

shows that CP can restrict
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the transport of analyte ions
such that they cannot reach
all regions of a microfluidic-
nanofluidic system. The
effects of CP, therefore, must
be considered in the design

of microfluidic-nanofluidic
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systems for biological or
chemical analysis. Finally we
present the first
simultaneous visualization of
nanochannel ionic strength
and conductance. Our

experiments show that, for
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some cases, the propagating
CP model is a fair predictor
of trends in nanochannel
concentration. However, in
some cases, the
concentration inside the

nanochannel reaches a
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temporary 'meso' state
before transitioning to a
final, significantly different
concentration which is not
described by theory. The
latter shows that there is yet

much room for further
Page 64/245



studies of this phenomenon.
Covering all aspects of
transport phenomena on the
nano- and micro-scale, this
encyclopedia features over
750 entries in three
alphabetically-arranged
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volumes including the most
up-to-date research,
insights, and applied
techniques across all areas.
Coverage includes electrical
double-layers, optofluidics,
DNC lab-on-a-chip,
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nanosensors, and more.
Microfluidics

Microfluidics and
Nanofluidics Handbook, Two
Volume Set

Issues in Nanotechnology

and
Page 67/245



Micotechnology—Materials
and Molecular Research:
2013 Edition

Shell Structures: Theory and
Applications Volume 4
Convective Flow and Heat

Transfer from Wavy Surfaces
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Microfluidics and
Nanofluidics

Modern Fluid Dynamics,
Second Edition provides up-
to-date coverage of
intermediate and advanced
fluids topics. The text
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emphasizes fundamentals
and applications, supported
by worked examples and
case studies. Scale analysis,
non-Newtonian fluid flow,
surface coating, convection

heat transfer, lubrication,
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fluid-particle dynamics,
microfluidics, entropy
generation, and fluid-
structure interactions are
among the topics covered.
Part A presents fluids

principles, and prepares
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readers for the applications
of fluid dynamics covered in
Part B, which includes
computer simulations and
project writing. A review of
the engineering math

needed for fluid dynamics is
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included in an appendix.
This book provides a
comprehensive, state-of-the-
art review of microfluidic
approaches and applications
in pharmatechnology. It is

appropriate for students
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with an interdisciplinary
interest in both the
pharmaceutical and
engineering fields, as well as
process developers and
scientists in the

pharmaceutical industry.
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The authors cover new and
advanced technologies for
screening, production by
micro reaction technology
and micro bioreactors, small-
scale processing of drug

formulations, and drug
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delivery that will meet the
need for fast and effective
screening methods for drugs
in different formulations, as
well as the production of
drugs in very small volumes.
Readers will find detailed
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chapters on the materials
and techniques for
fabrication of microfluidic
devices, microbioreactors,
microsystems for
emulsification, on-chip

fabrication of drug delivery
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systems, respiratory drug
delivery and delivery
through microneedles,
organs-on-chip, and more.
Mechanics Over Micro and
Nano Scales covers the

recent developments in the
Page 78/245



fields of mechanics in all
forms over micro, meso and
nano scales. Special
emphasis is given to related
novel applications and
includes fundamental

aspects of fluid and solid
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mechanics, soft matters,
scaling laws, and synthetic
biology. At the micro and
nano scales, realization of
many technologically viable
ideas relies on the skillful

integration of mechanics at
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macroscopic and molecular
levels, both for solids as well
as fluids. Research in the
related areas is no longer
confined to the
understanding of the
governing the physics of the
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system, but is also
responsible for triggering a
technological revolution at
small scales. This book also:
discusses the fundamentals
of mechanics over micro and

nano scales in a level
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accessible to multi-
disciplinary researchers,
with a balance of
mathematical details and
physical principles, covers
life sciences and chemistry

for use in emerging
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applications related to
mechanics over small scales
and demonstrates the
explicit interconnection
between various scale issues
and the mechanics of

miniaturized systems.
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Mechanics Over Micro and
Nano Scales is an ideal book
for researchers and
engineers working in
mechanics of both solids and
fluids.

Convective Flow and Heat
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Transfer from Wavy
Surfaces: Viscous Fluids,
Porous Media, and
Nanofluids addresses the
wavy irregular surfaces in
heat transfer devices. Fluid

flow and heat transfer
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studies from wavy surfaces
have received attention,
since they add complexity
and require special
mathematical techniques.
This book considers the flow

and heat transfer
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characteristics from wavy
surfaces, providing an
understanding of convective
behavioral changes.

This book describes novel
microtechnologies and

integration strategies for
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developing a new class of
assay systems to retrieve
desired health information
from patients in real-time.
The selection and
integration of sensor

components and operational
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parameters for developing
point-of-care (POC) are also
described in detail. The
basics that govern the
microfluidic regimen and
the techniques and methods

currently employed for
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fabricating microfluidic
systems and integrating
biosensors are thoroughly
covered. This book also
describes the application of
microfluidics in the field of

cell and molecular biology,
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single cell biology, disease
diagnostics, as well as the
commercially available
systems that have been
either introduced or have
the potential of being used

in research and
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development. This is an ideal
book for aiding biologists in
understanding the
fundamentals and
applications of microfluidics.
This book also: Describes
the preparatory methods for
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developing 3-dimensional
microfluidic structures and
their use for Lab-on-a-Chip
design Explains the
significance of
miniaturization and

integration of sensing
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components to develop
wearable sensors for point-of-
care (POC) Demonstrates

the application of
microfluidics to life sciences
and analytical chemistry,

including disease
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diagnostics and separations
Motivates new ideas related
to novel platforms, valving
technology, miniaturized
transduction methods, and
device integration to develop

next generation sequencing
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Discusses future prospects
and challenges of the field of
microfluidics in the areas of
life sciences in general and
diagnostics in particular
2010

Microfluidic Devices for
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Biomedical Applications
Proceedings of the 11th
International Conference
“Shell Structures: Theory
and Applications, (SSTA
2017), October 11-13, 2017,
Gdansk, Poland
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Complex Fluid-Flows in
Microfluidics

Nanoscale Hydrodynamics of
Simple Systems
Microsystems for
Pharmatechnology

This monograph contains expert
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knowledge on complex fluid-flows
in microfluidic devices. The
topical spectrum includes, but is
not limited to, aspects such as the
analysis, experimental
characterization, numerical

simulations and numerical
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optimization. The target audience
primarily comprises researchers
who intend to embark on activities
in microfluidics. The book can
also be beneficial as
supplementary reading in

graduate courses.
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Microfluidics for Pharmaceutical
Applications: From Nano/Micro
Systems Fabrication to Controlled
Drug Delivery is a concept-
orientated reference that features
case studies on utilizing

microfluidics for drug delivery
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applications. It is a valuable
learning reference on
microfluidics for drug delivery
applications and assists
practitioners developing novel
drug delivery platforms using

microfluidics. It explores advances
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in microfluidics for drug delivery
applications from different
perspectives, covering device
fabrication, fluid dynamics,
cutting-edge microfluidic
technology in the global drug

delivery industry, lab-on-chip
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nano/micro fabrication and drug
encapsulation, cell encapsulation
and delivery, and cell- drug
interaction screening. These
microfluidic platforms have
revolutionized the drug delivery

field, but also show great potential
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for industrial applications.
Presents detailed coverage on the
fabrication of novel drug delivery
systems with desired
characteristics, such as uniform
size, Janus particles, and

particular or combined
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responsiveness Includes a variety
of case studies that explain
principles Focuses on
commercialization, cost, safety,
society and educational issues of
microfluidic applications, showing

how microfluidics is used in the
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real world

Microfluidic Devices for
Biomedical Applications, Second
Edition provides updated
coverage on the fundamentals of
microfluidics, while also exploring

a wide range of medical
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applications. Chapters review
materials and methods,
microfluidic actuation
mechanisms, recent research on
droplet microfluidics, applications
in drug discovery and controlled-

delivery, including micro needles,
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consider applications of
microfluidic devices in cellular
analysis and manipulation, tissue
engineering and their role in
developing tissue scaffolds, and
cover the applications of

microfluidic devices in diagnostic
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sensing, including genetic analysis,
low-cost bioassays, viral detection,
and radio chemical synthesis. This
book is an essential reference for
medical device manufacturers,
scientists and researchers

concerned with microfluidics in
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the field of biomedical
applications and life-science
industries. Discusses the
fundamentals of microfluidics or
lab-on-a-chip (LOC) and explores
a wide range of medical

applications Considers materials
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and methods for microfabrication,
microfluidic actuation
mechanisms and digital
microfluidic technologies Details
applications of microfluidic
devices in cellular analysis and

manipulation, tissue engineering
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and its role in developing tissue
scaffolds, and stem cell
engineering

Multidisciplinary Microfluidic
and Nanofluidic Lab-on-a-Chip:
Principles and Applications

provides chemists, biophysicists,
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engineers, life scientists,
biotechnologists, and
pharmaceutical scientists with the
principles behind the design,
manufacture, and testing of life
sciences microfluidic systems. This

book serves as a reference for
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technologies and applications in
multidisciplinary areas, with an
emphasis on quickly developing or
new emerging areas, including
digital microfluidics, nanofluidics,
papers-based microfluidics, and
cell biology. The book offers
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practical guidance on how to
design, analyze, fabricate, and test
microfluidic devices and systems
for a wide variety of applications
including separations, disease
detection, cellular analysis, DNA

analysis, proteomics, and drug
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delivery. Calculations, solved
problems, data tables, and design
rules are provided to help
researchers understand
microfluidic basic theory and
principles and apply this

knowledge to their own unique
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designs. Recent advances in
microfluidics and microsystems
for life sciences are impacting
chemistry, biophysics, molecular,
cell biology, and medicine for
applications that include DNA

analysis, drug discovery, disease
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research, and biofluid and
environmental monitoring.
Provides calculations, solved
problems, data tables and design
rules to help understand
microfluidic basic theory and

principles Gives an applied
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understanding of the principles
behind the design, manufacture,
and testing of microfluidic systems
Emphasizes on quickly developing
and emerging areas, including
digital microfluidics, nanofluidics,

papers-based microfluidics, and
Page 121/245



cell'biology

The first book offering a global
overview of fundamental
microfluidics and the wide range
of possible applications, for
example, in chemistry, biology,

and biomedical science. As such, it
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summarizes recent progress in
microfluidics, including its origin
and development, the theoretical
fundamentals, and fabrication
techniques for microfluidic
devices. The book also

comprehensively covers the fluid
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mechanics, physics and chemistry
as well as applications in such
different fields as detection and
synthesis of inorganic and organic
materials. A useful reference for
non-specialists and a basic

guideline for research scientists
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and technicians already active in
this field or intending to work in
microfluidics.

Fundamental Concepts

Coulson and Richardson’s

Chemical Engineering
Page 125/245



Fabrication, Implementation, and
Applications

Nanoscale Fluid Transport
Fundamentals, Devices, and
Applications

To provide an interdisciplinary

readership with the necessary
Page 126/245



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
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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
Page 128/245



systems. The resulting work
covers the fundamentals,
processes and applied
challenges of functional
engineered nanofluidic systems
for a variety of different
applications, including
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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
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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-
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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
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lab and into commercial and
laboratory applications.

The reduction in nutritional
quality of food due to microbial
contamination is a problem faced
by much of the developing world.
To address contamination-
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related hunger and malnutrition,

it is crucial to enforce
quantitative and qualitative
protection of agri-food
commodities after harvesting, as
well as to create low cost,

rational strategies to protect post-
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harvest losses and nutritional
properties of food products in a
sustainable manner. Research
and Technological Advances in
Food Science provides readers
with a systematic and in-depth
understanding of basic and
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advanced concepts in food
science and post-harvest
technology, including the most
up-to-date information about
different natural food source
sources (of microbial, plant, and
animal origin) and their health
Page 136/245



benefits. It also highlights
current research and
technological advances in food
science related to health, such
as personalized food and
nutrition, seafood nutraceuticals,
meat processing and product
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development, microbial enzymes
for the tenderization of meat,
feruloylated oligosaccharides for
human health, and the role of
microbial antagonistic in post-
harvest management of fruit. In
addition, the book explores the
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role of modern tools and
techniques such as
instrumentation,
nanotechnology, biotechnology,
ultrasound in food processing
and food-omics in food science.
Research and Technological
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Advances in Food Science is an
excellent resource for
researchers, food scientists,
biochemists, pharmacologists,
nutritionists, policymakers, and
students working in the food
science domain. Includes
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information about different
natural sources of food
(microbes, plants and animal
origin), and their health benefits
Highlights current research and
technological advances in food
science related to health Brings
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the role of microbial
antagonistic, plant volatiles and
technological advances in the
post-harvest management of
food commodities

This two-volume set LNCS 6691
and 6692 constitutes the refereed
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proceedings of the 11th
International Work-Conference
on Artificial Neural Networks,
IWANN 2011, held in
Torremolinos-Malaga, Spain, in
June 2011. The 154 revised
papers were carefully reviewed
Page 143/245



and selected from 202
submissions for presentation in
two volumes. The first volume
includes 69 papers organized in
topical sections on mathematical
and theoretical methods in
computational intelligence;
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learning and adaptation; bio-
inspired systems and neuro-
engineering; hybrid intelligent
systems; applications of
computational intelligence; new
applications of brain-computer
interfaces; optimization
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algorithms in graphic processing
units; computing languages with
bio-inspired devices and multi-
agent systems; computational
intelligence in multimedia
processing; and biologically
plausible spiking neural
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processing.

The Microfluidics and
Nanofluidics Handbook: Two-
Volume Set comprehensively
captures the cross-disciplinary
breadth of the fields of micro-
and nanofluidics, which
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encompass the biological
sciences, chemistry, physics and
engineering applications. To fill
the knowledge gap between
engineering and the basic
sciences, the editors pulled
together key individuals, well
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known in their respective areas,
to author chapters that help
graduate students, scientists,
and practicing engineers
understand the overall area of
microfluidics and nanofluidics.
Topics covered include Cell
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Lysis Techniques in Lab-on-a-
Chip Technology Electrodics in
Electrochemical Energy
Conversion Systems:
Microstructure and Pore-Scale
Transport Microscale Gas Flow
Dynamics and Molecular Models
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for Gas Flow and Heat Transfer
Microscopic Hemorheology and
Hemodynamics Covering
physics and transport
phenomena along with life
sciences and related
applications, Volume One:
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Chemistry, Physics, and Life
Science Principles provides
readers with the fundamental
science background that is
required for the study of
microfluidics and nanofluidics.
Both volumes include as much
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interdisciplinary knowledge as
possible to reflect the inherent
nature of this area, valuable to
students and practitioners.
Micro and nano-fluidics
concerns fluid dynamics
occurring in devices or flow

Page 153/245



configurations with minimum
design length measured in
micrometers or smaller. The
behavior of fluids at these scales
is quite different from that at the
macroscopic level due to the
presence of surface tension
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effects, wetting phenomena,
Brownian diffusion and
hydrodynamic interactions with
immersed particles and
microstructures. These effects
cannot be generally represented
in a classical homogeneous
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continuum framework. However,
this triggers the development of
new tools to investigate and
simulate problems at the meso-
scopic level. This book contains
a collection of works presented
at the IUTAM Symposium on
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Advances on Micro and Nano-
fluidics held in Dresden in 2007.
It covers several subjects of wide
interest for micro and nano-
fluidics applications focusing on
both, analytical and numerical
approaches. Topics covered in
Page 157/245



particular include multi-scale
particle methods for numerical
simulations, liquid-wall
interactions and modeling
approaches, modeling of
immersed nano-scale structures,
organized flow behavior at micro
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and nano-scales, and methods
for control of micro- and nano-
scale flows.

Advances in Computational
Intelligence

Theory and Selected
Applications
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Research and Technological
Advances in Food Science
Design Automation Methods and
Tools for Microfluidics-Based
Biochips

Advances in Transport
Phenomena

Page 160/245



Modern Fluid Dynamics, Second
Edition

The CRC Handbook of Thermal
Engineering, Second Edition, is a
fully updated version of this
respected reference work, with

chapters written by leading
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experts. Its first part covers basic
concepts, equations and
principles of thermodynamics,
heat transfer, and fluid dynamics.
Following that is detailed
coverage of major application

areas, such as bioengineering,
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energy-efficient building systems,
traditional and renewable energy
sources, food processing, and
aerospace heat transfer topics.
The latest numerical and
computational tools, microscale

and nanoscale engineering, and
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new complex-structured
materials are also presented.
Designed for easy reference, this
new edition is a must-have
volume for engineers and
researchers around the globe.

Nanotechnology, especially
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microfabrication, has been
affecting every facet of traditional
scientific disciplines. The first
book on the application of
microfluidic reactors in
nanotechnology, Microfluidic

Devices in Nanotechnology
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provides the fundamental
aspects and potential
applications of microfluidic
devices, the physics of
microfluids, specific methods of
chemical synthesis of

nanomaterials, and more. As the
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first book to discuss the unique
properties and capabilities of
these nanomaterials in the
miniaturization of devices, this
fext serves as a one-stop
resource for nanoscientists

interested in microdevices.
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The Microfluidics and
Nanofluidics Handbook: Two-
Volume Set comprehensively
captures the cross-disciplinary
breadth of micro- and
nanofluidics, which encompass

the biological sciences,
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chemistry, physics and
engineering applications. To fill
the knowledge gap between
engineering and the basic
sciences, the editors pulled
together key individuals, w

Microfluidics and nanofluids are
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rapidly growing technologies of
tremendous potential and
benefits. This book features a
spectrum of topics on these
emerging technologies that
include microfluidic applications,

mass production of chips, flow
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sensing approaches, fabrication
of microfluidic channels using the
micromilling process, application
of micromixers for wastewater
tfreatment and life cycle
assessment, solar thermal

conversion of plasmonic
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nanofluids, and liquid cooling, as
well as carbon capture utilization
and storage using
nanocomposite and nanofluids.
The book is intended to provide
useful information and guidance

to a wide variety of people
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including students, researchers,
engineers, and manufacturers
who are involved or interested in
these technologies.

Written for graduate students and
researchers, Nanoscale
Hydrodynamics of Simple
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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
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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
Page 175/245



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
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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
Page 177/245



about the fluid dynamics of small-
scale systems.

Labs on Chip

Nanofluidics

CRC Handbook of Thermal
Engineering

11th International Work-
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Conference on Artificial Neural
Networks, IWANN 2011,
Torremolinos-Malaga, Spain,
June 8-10, 2011, Proceedings,
Part |

Harnessing Bistable Structural

Dynamics
Page 179/245



Essentials of Micro- and
Nanofluidics

Taking you to the forefront of
the emerging field of
Nanofluidics, this cutting-edge
book details the physics and

applications of fluid flow in
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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
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research on nanoscale
transport phenomena. You find
a comprehensive overview of
fabrication technologies for
nanotechnologies, including
detailed technology recipes
and parameters. The book
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concludes with a look at future
trends and the possible
directions this new field could
take.

In the present book, various
applications of microfluidics
and nanofluidics are
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introduced. Microfluidics and
nanofluidics span a broad
array of disciplines including
mechanical, materials, and
electrical engineering, surface
science, chemistry, physics
and biology. Also, this book
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deals with transport and
interactions of colloidal
particles and biomolecules in
microchannels, which have
great importance to many
microfluidic applications, such
as drug delivery in life science,
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microchannel heat exchangers
in electronic cooling, and food
processing industry.
Furthermore, this book
focuses on a detailed
description of the thermal
transport behavior, challenges

Page 186/245



and implications that involve
the development and use of
HTFs under the influence of
atomistic-scale structures and
industrial applications.

This comprehensive handbook
presents fundamental aspects,
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fabrication techniques,
introductory materials on
microbiology and chemistry,
measurement techniques, and
applications of microfluidics
and nanofluidics. The second
volume focuses on topics
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related to experimental and
numerical methods. It also
covers fabrication and
applications in a variety of
areas, from aerospace to
biological systems. Reflecting
the inherent nature of
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microfluidics and nanofluidics,
the book includes as much
interdisciplinary knowledge as
possible. It provides the
fundamental science
background for newcomers
and advanced techniques and

Page 190/245



concepts for experienced
researchers and professionals.
This book formulates and
consolidates a coherent
understanding of how
harnessing the dynamics of
bistable structures may
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enhance the technical fields of
vibration control, energy
harvesting, and sensing.
Theoretical rigor and practical
experimental insights are
provided in numerous case
studies. The three fields have
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received significant research
interest in recent years,
particularly in regards to the
advantageous exploitation of
nonlinearities. Harnessing the
dynamics of bistable
structures--that is, systems

Page 193/245



with two configurations of
static equilibria--is a popular
subset of the recent efforts.
This book provides a timely
consolidation of the
advancements that are
relevant to a large body of
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active researchers and
engineers in these areas of
understanding and leveraging
nonlinearities for engineering
applications. Coverage
includes: Provides a one-
source reference on how
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bistable system dynamics may
enhance the aims of vibration
control, energy harvesting,
and sensing with a breadth of
case studies Includes details
for comprehensive methods of
analysis, numerical simulation,
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and experimentation that are
widely useful in the
assessment of the dynamics of
bistable structures Details
approaches to evaluate, by
analytical and numerical
analysis and experiment, the
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influences of harmonic and
random excitations, multiple
degrees-of-freedom, and
electromechanical coupling
towards tailoring the
underlying bistable system
dynamics Establishes how
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intelligently utilizing bistability
could enable technology
advances that would be useful
in various industries, such as
automotive engineering,
aerospace systems,
microsystems and
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microelectronics, and
manufacturing

Coulson and Richardson's
Chemical Engineering has
been fully revised and updated
to provide practitioners with
an overview of chemical

Page 200/245



engineering. Each reference
book provides clear
explanations of theory and
thorough coverage of practical
applications, supported by
case studies. A worldwide
team of editors and
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contributors have pooled their
experience in adding new
content and revising the old.
The authoritative style of the
original volumes 1 to 3 has
been retained, but the content
has been brought up to date
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and altered to be more useful
to practicing engineers. This
complete reference to
chemical engineering will
support you throughout your
career, as it covers every key
chemical engineering topic.
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Coulson and Richardson’s
Chemical Engineering: Volume
1B: Heat and Mass Transfer:
Fundamentals and
Applications, Seventh Edition,
covers two of the main
transport processes of interest
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to chemical engineers: heat
transfer and mass transfer,
and the relationships among
them. Covers two of the three
main transport processes of
interest to chemical engineers:
heat transfer and mass
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transfer, and the relationships
between them Includes
reference material converted
from textbooks Explores
topics, from foundational
through technical Includes
emerging applications,
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numerical methods, and
computational tools

IUTAM Symposium on
Advances in Micro- and
Nanofluidics

Viscous Fluids, Porous Media,
and Nanofluids
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Microfluidic Devices in
Nanotechnology

Proceedings of the IUTAM
Symposium on Advances in
Micro- and Nanofluidics,
Dresden, Germany, September
6-8, 2007
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For Vibration Control, Energy

Harvesting and Sensing

With Applications to the

Biological and Chemical

Sciences

This thesis demonstrates

how molecular modeling
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techniques can be used
to gain significant
insights into numerous
applications that are
increasingly attracting
research interest because

of their societal
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importance. It presents
innovative ideas that, by
altering the fundamental
physical phenomena
occurring at the
solid/liquid interface,

allow the fluid transport
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in nanochannels to be
manipulated so as to
improve the performance
of the practical
applications. The
applications explicitly

considered in this thesis
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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
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nanoscale fluid transport.
Overall, this thesis is
useful for students and
researchers entering the
field who wish to
understand how

molecular modeling can
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improve the performance
in a wide range of
applications.

Design Automation
Methods and Tools for
Microfluidics-Based

Biochips deals with all
Page 215/245



aspects of design
automation for
microfluidics-based
biochips. Experts have
contributed chapters on
many aspects of biochip

design automation.
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Topics covered include:
device modeling;
adaptation of bioassays
for on-chip
implementations;
numerical methods and

simulation tools;
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architectural synthesis,
scheduling and binding of
assay operations;
physical design and
module placement; fault
modeling and testing;

and reconfiguration
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methods.

Labs on Chip: Principles,
Design and Technology
provides a complete
reference for the complex
field of labs on chip in
biotechnology. Merging
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three main areas— fluid
dynamics, monolithic
micro- and
nanotechnology, and out-
of-equilibrium
biochemistry—this text

integrates coverage of
Page 220/245



technology issues with
strong theoretical
explanations of design
techniques. Analyzing
each subject from basic
principles to relevant

applications, this book:
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Describes the
biochemical elements
required to work on labs
on chip Discusses
fabrication, microfluidic,
and electronic and optical

detection techniques
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Addresses planar
technologies, polymer
microfabrication, and
process scalability to
huge volumes Presents a
global view of current lab-

on-chip research and
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development Devotes an
entire chapter to labs on
chip for genetics
Summarizing in one
source the different
technical competencies

required, Labs on Chip:
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Principles, Design and
Technology offers
valuable guidance for the
lab-on-chip design
decision-making process,
while exploring essential

elements of labs on chip
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useful both to the
professional who wants
to approach a new field
and to the specialist who
wants to gain a broader
perspective.

Shells are basic structural
Page 226/245



elements of modern
technology and everyday
life. Examples of shell
structures in technology
include automobile
bodies, water and oil

tanks, pipelines, silos,
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wind turbine towers, and
nanotubes. Nature is full
of living shells such as
leaves of trees, blooming
flowers, seashells, cell
membranes or wings of

insects. In the human
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body arteries, the eye
shell, the diaphragm, the
skin and the pericardium
are all shells as well.
Shell Structures: Theory
and Applications, Volume

4 contains 132
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contributions presented
at the 11th Conference
on Shell Structures:
Theory and Applications
(Gdansk, Poland, 11-13
October 2017). The

papers reflect a wide
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spectrum of scientific and
engineering problems
from theoretical
modelling through
strength, stability and
dynamic behaviour,

numerical analyses,
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biomechanic applications
up to engineering design
of shell structures. Shell
Structures: Theory and
Applications, Volume 4
will be of interest to

academics, researchers,
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designers and engineers
dealing with modelling
and analyses of shell
structures. It may also
provide supplementary
reading to graduate

students in Civil,
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Mechanical, Naval and
Aerospace Engineering.
Fluidics originated as the
description of pneumatic
and hydraulic control
systems, where fluids

were employed (instead
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of electric currents) for
signal transfer and
processing. Microfluidics
and Nanofluidics: Theory
and Selected Applications
offers an accessible,

broad-based coverage of
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the basics through
advanced applications of
microfluidics and
nanofluidics. It is
essential reading for
upper-level

undergraduates and
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graduate students in
engineering and
professionals in industry.
Principles and
Applications

Nanofluidics and

Microfluidics
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From Molecular
Signatures to
Applications

From Nano/Micro Systems
Fabrication to Controlled
Drug Delivery
Multidisciplinary
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Microfluidic and
Nanofluidic Lab-on-a-Chip
Theoretical Microfluidics
Advances in Nanotechnology
Research and Application / 2012
Edition is a ScholarlyEditions[]

eBook that delivers timely,
Page 239/245



authoritative, and comprehensive
information about Nanotechnology.
The editors have built Advances in
Nanotechnology Research and
Application / 2012 Edition on the
vast information databases of

ScholarlyNews.[] You can expect
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the information about
Nanotechnology in this eBook to be
deeper than what you can access
anywhere else, as well as consistently
reliable, authoritative, informed,
and relevant. The content of

Advances in Nanotechnology
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Research and Application / 2012
Edition has been produced by the
world’ s leading scientists,
engineers, analysts, research
institutions, and companies. All of
the content is from peer-reviewed

sources, and all of it is written,
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assembled, and edited by the editors
at ScholarlyEditions] and available
exclusively from us. You now have a
source you can cite with authority,
confidence, and credibility. More
information is available at http://w

ww.ScholarlyEditions.com/.
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Heat Transfer Enhancement with
Nanofluids

Chemistry, Physics, and Life Science
Principles

Fundamentals and Applications
Encyclopedia of Microfluidics and

Nanofluidics
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Manipulation of Fluids, Particles,
Droplets, and Cells

Advances in Nanotechnology
Research and Application: 2012
Edition
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