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perturbation theory methods for the calculation of intermolecular
interactions are discussed in detail, and methods for calculating properties
of molecular clusters and condensed matter for comparison with experiment
are surveyed.

Intermolecular and Surface Forces-Jacob N. Israelachvili 2015-05-29
This reference describes the role of various intermolecular and interparticle
forces in determining the properties of simple systems such as gases,
liquids and solids, with a special focus on more complex colloidal, polymeric
and biological systems. The book provides a thorough foundation in theories
and concepts of intermolecular forces, allowing researchers and students to
recognize which forces are important in any particular system, as well as
how to control these forces. This third edition is expanded into three
sections and contains five new chapters over the previous edition. · starts
from the basics and builds up to more complex systems · covers all aspects
of intermolecular and interparticle forces both at the fundamental and
applied levels · multidisciplinary approach: bringing together and unifying
phenomena from different fields · This new edition has an expanded Part III
and new chapters on non-equilibrium (dynamic) interactions, and tribology
(friction forces)

Encyclopedia of Tribology-Q. Jane Wang 2013-06-28 TRIBOLOGY – the
study of friction, wear and lubrication – impacts almost every aspect of our
daily lives. The Springer Encyclopedia of Tribology is an authoritative and
comprehensive reference covering all major aspects of the science and
engineering of tribology that are relevant to researchers across all
engineering industries and related scientific disciplines. This is the first
major reference that brings together the science, engineering and
technological aspects of tribology of this breadth and scope in a single
work. Developed and written by leading experts in the field, the Springer
Encyclopedia of Tribology covers the fundamentals as well as advanced
applications across material types, different length and time scales, and
encompassing various engineering applications and technologies. Exciting
new areas such as nanotribology, tribochemistry and biotribology have also
been included. As a six-volume set, the Springer Encyclopedia of Tribology
comprises 1630 entries written by authoritative experts in each subject
area, under the guidance of an international panel of key researchers from
academia, national laboratories and industry. With alphabetically-arranged
entries, concept diagrams and cross-linking features, this comprehensive
work provides easy access to essential information for both researchers and
practicing engineers in the fields of engineering (aerospace, automotive,
biomedical, chemical, electrical, and mechanical) as well as materials
science, physics, and chemistry.

Intermolecular and Surface Forces-Jacob N. Israelachvili 1985-01-01
This book describes intermolecular and interparticle forces in determining
the properties of systems such as gases, liquids and solids and of colloidal,
polymeric and biological systems. The text includes developments on
surface-force measurements, solvation and structural forces, hydration and
hydrophobic forces, and ion-correlation forces.

Statistical Mechanics of Liquids and Solutions-Roland Kjellander
2019-07-30 The statistical mechanical theory of liquids and solutions is a
fundamental area of physical sciences with important implications for many
industrial applications. This book shows how you can start from basic laws
for the interactions and motions of microscopic particles and calculate how
macroscopic systems of these particles behave, thereby explaining
properties of matter at the scale that we perceive. Using this microscopic,
molecular approach, the text emphasizes clarity of physical explanations for
phenomena and mechanisms relevant to fluids, addressing the structure and
behavior of liquids and solutions under various conditions. A notable feature
is the author’s treatment of forces between particles that include
nanoparticles, macroparticles, and surfaces. The book also provides an
expanded, in-depth treatment of polar liquids and electrolytes.

Handbook of Adhesion Technology-Lucas F. M. da Silva 2011-06-10
Adhesives have been used for thousands of years, but until 100 years ago,
the vast majority was from natural products such as bones, skins, fish, milk,
and plants. Since about 1900, adhesives based on synthetic polymers have
been introduced, and today, there are many industrial uses of adhesives and
sealants. It is difficult to imagine a product—in the home, in industry, in
transportation, or anywhere else for that matter—that does not use
adhesives or sealants in some manner. The Handbook of Adhesion
Technology is intended to be the definitive reference in the field of
adhesion. Essential information is provided for all those concerned with the
adhesion phenomenon. Adhesion is a phenomenon of interest in diverse
scientific disciplines and of importance in a wide range of technologies.
Therefore, this handbook includes the background science (physics,
chemistry and materials science), engineering aspects of adhesion and
industry specific applications. It is arranged in a user-friendly format with
ten main sections: theory of adhesion, surface treatments, adhesive and
sealant materials, testing of adhesive properties, joint design, durability,
manufacture, quality control, applications and emerging areas. Each section
contains about five chapters written by internationally renowned authors
who are authorities in their fields. This book is intended to be a reference
for people needing a quick, but authoritative, description of topics in the
field of adhesion and the practical use of adhesives and sealants. Scientists
and engineers of many different backgrounds who need to have an
understanding of various aspects of adhesion technology will find it highly
valuable. These will include those working in research or design, as well as
others involved with marketing services. Graduate students in materials,
processes and manufacturing will also want to consult it.

Order from Force-Jeffrey H Williams 2015-12-01 The present theme
concerns the forces of nature, and what investigations of these forces can
tell us about the world we see about us. The story of these forces is long and
complex, and contains many episodes that are not atypical of the bulk of
scientific research, which could have achieved greater acclaim 'if only...'.
The intention of this book is to introduce ideas of how the visible world, and
those parts of it that we cannot observe, either because they are too small
or too large for our scale of perception, can be understood by consideration
of only a few fundamental forces. The subject in these pages will be the
authority of the commonly termed, laws of physics, which arise from the
forces of nature, and the corresponding constants of nature (for example,
the speed of light, c, the charge of the electron, e, or the mass of the
electron, me).

The Theory of Intermolecular Forces-Anthony Stone 2013-02-01 The
theory of intermolecular forces has advanced very greatly in recent years. It
has become possible to carry out accurate calculations of intermolecular
forces for molecules of useful size, and to apply the results to important
practical applications such as understanding protein structure and function,
and predicting the structures of molecular crystals. The Theory of
Intermolecular Forces sets out the mathematical techniques that are
needed to describe and calculate intermolecular interactions and to handle
the more elaborate mathematical models. It describes the methods that are
used to calculate them, including recent developments in the use of density
functional theory and symmetry-adapted perturbation theory. The use of
higher-rank multipole moments to describe electrostatic interactions is
explained in both Cartesian and spherical tensor formalism, and methods
that avoid the multipole expansion are also discussed. Modern ab initio
intermolecular-and-surface-forces

Van der Waals Forces-V. Adrian Parsegian 2005-11-28 This book should
prove to be the definitive work explaining van der Waals forces, how to
calculate them and take account of their impact under any circumstances
and conditions. These weak intermolecular forces are of truly pervasive
impact, and biologists, chemists, physicists and engineers will profit greatly
from the thorough grounding in these fundamental forces that this book
offers. Parsegian has organized his book at three successive levels of
mathematical sophistication, to satisfy the needs and interests of readers at
all levels of preparation. The Prelude and Level 1 are intended to give
everyone an overview in words and pictures of the modern theory of van der
Waals forces. Level 2 gives the formulae and a wide range of algorithms to
let readers compute the van der Waals forces under virtually any physical or
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physiological conditions. Level 3 offers a rigorous basic formulation of the
theory.

An Introduction to Interfaces & Colloids-John C. Berg 2010 Offers an
introduction to the topics in interfacial phenomena, colloid science or
nanoscience. Designed as a pedagogical tool, this book recognizes the crossdisciplinary nature of the subject. It features descriptions of experiments
and contains figures and illustrations that enhance the understanding of
concepts.

Surface Forces-Nikolai V. Churaev 2013-06-29 This monograph is devoted
to long-range surface forces sig nificant far beyond a single monolayer and
felt over tens or even hundreds of molecular layers adjacent to an interface.
The transi tion from the concept of short-range effects that reigned earlier
to the concept of long-range forces simultaneously signified the transition
from a two-dimensional world to a three-dimensional one, incomparably
richer in physicochemical phenomena. This transition took many years and
evolved through many steps. It began with the Gouy-Chapman theory of
diffuse ionic atmospheres, which together with London's theory of
molecular forces was used as a basis for the development (beginning in
1937) of the DLVO theory of stability of lyophobic colloids. Further
elaboration of the theory involved the introduction of new types of force,
and a generalization (in 1954) to the case of interaction between unlike
particles (hetero coagulation). This theory is fundamental in such largescale prac tical problems as flotation, water treatment, dyeing, soil science,
microbiology, and interaction between biological cells. This book is the first
comprehensive monograph devoted to sur face forces. This fact makes it
easier to attract the reader's interest; yet, the reader's demands become all
the more difficult to satisfy completely. Indeed, the research that we review
and analyze here covers about 50 years of work. Much data has been
amassed, so that the main problem was a careful selection and an alysis.

Polymer Adhesion, Friction, and Lubrication-Hongbo Zeng 2013-02-07
Specifically dedicated to polymer and biopolymer systems, Polymer
Adhesion, Friction, and Lubrication guides readers to the scratch, wear, and
lubrication properties of polymers and the engineering applications, from
biomedical research to automotive engineering. Author Hongbo Zeng
details different experimental and theoretical methods used to probe static
and dynamic properties of polymer materials and biomacromolecular
systems. Topics include the use of atomic force microscopy (AFM) to
analyze nanotribology, polymer thin films and brushes, nanoparticles,
rubber and tire technology, synovial joint lubrication, adhesion in paper
products, bioMEMS, and electrorheological fluids.

Interface Science and Composites-Soo-Jin Park 2011 The goal of
Interface Science and Composites is to facilitate the manufacture of
technological materials with optimized properties on the basis of a
comprehensive understanding of the molecular structure of interfaces and
their resulting influence on composite materials processes. From the early
development of composites of various natures, the optimization of the
interface has been of major importance. While there are many reference
books available on composites, few deal specifically with the science and
mechanics of the interface of materials and composites. Further, many
recent advances in composite interfaces are scattered across the literature
and are here assembled in a readily accessible form, bringing together
recent developments in the field, both from the materials science and
mechanics perspective, in a single convenient volume. The central theme of
the book is tailoring the interface science of composites to optimize the
basic physical principles rather than on the use of materials and the
mechanical performance and structural integrity of composites with
enhanced strength/stiffness and fracture toughness (or specific fracture
resistance). It also deals mainly with interfaces in advanced composites
made from high-performance fibers, such as glass, carbon, aramid, and
some inorganic fibers, and matrix materials encompassing polymers,
carbon, metals/alloys, and ceramics. Includes chapter on the development of
a nanolevel dispersion of graphene particles in a polymer matrix Focus on
tailoring the interface science of composites to optimize the basic physical
principles Covers mainly interfaces in advanced composites made from high
performance fibers

Surface and Interfacial Forces-Hans-Jürgen Butt 2018-06-05 A general
introduction to surface and interfacial forces, perfectly combining
theoretical concepts, experimental techniques and practical applications. In
this completely updated edition all the chapters have been thoroughly
revised and extended to cover new developments and approaches with
around 15% new content. A large part of the book is devoted to surface
forces between solid surfaces in liquid media, and while a basic knowledge
of colloid and interface science is helpful, it is not essential since all
important concepts are explained and the theoretical concepts can be
understood with an intermediate knowledge of mathematics. A number of
exercises with solutions and the end-of-chapter summaries of the most
important equations, facts and phenomena serve as additional tools to
strengthen the acquired knowledge and allow for self-study. The result is a
readily accessible text that helps to foster an understanding of the
intricacies of this highly relevant topic.

Introduction to Applied Colloid and Surface Chemistry-Georgios M.
Kontogeorgis 2016-03-28 Colloid and Surface Chemistry is a subject of
immense importance and implications both to our everyday life and
numerous industrial sectors, ranging from coatings and materials to
medicine and biotechnology. How do detergents really clean? (Why can't we
just use water?) Why is milk "milky"? Why do we use eggs so often for
making sauces? Can we deliver drugs in better and controlled ways?
Coating industries wish to manufacture improved coatings e.g. for providing
corrosion resistance, which are also environmentally friendly i.e. less based
on organic solvents and if possible exclusively on water. Food companies
want to develop healthy, tasty but also long-lasting food products which
appeal to the environmental authorities and the consumer. Detergent and
enzyme companies are working to develop improved formulations which
clean more persistent stains, at lower temperatures and amounts, to the
benefit of both the environment and our pocket. Cosmetics is also big
business! Creams, lotions and other personal care products are really just
complex emulsions. All of the above can be explained by the principles and
methods of colloid and surface chemistry. A course on this topic is truly
valuable to chemists, chemical engineers, biologists, material and food
scientists and many more.

Molecular Interactions-David A. Micha 2020-01-02 A modern,
comprehensive text and reference describing intermolecular forces, this
book begins with coverage of the concepts and methods for simpler
systems, then moves on to more advanced subjects for complex systems –
emphasizing concepts and methods used in calculations with realistic
models and compared with empirical data. Contains applications to many
physical systems and worked examples Proceeds from introductory material
to advanced modern treatments Has relevance for new materials, biological
phenomena, and energy and fuels production

Cohesion-J. S. Rowlinson 2005-06-30 Why does matter stick together? Why
do gases condense to liquids, and liquids to solids? This book provides a
detailed historical account of how some of the leading scientists of the past
three centuries have tried to answer these questions. The topic of cohesion
and the study of intermolecular forces has been an important component of
physical science research for hundreds of years. This book is organised into
four broad periods of advances in our understanding. The first three are
associated with Newton, Laplace and van der Waals. The final section gives
an account of the successful use in the twentieth century of quantum
mechanics and statistical mechanics to resolve most of the remaining
problems. The book will be of primary interest to physical chemists and
physicists, as well as historians of science interested in the historical origins
of our modern day understanding of cohesion.

Adhesive Particle Flow-Jeffery S. Marshall 2014-03-31 Adhesive Particle
Flow: A Discrete-Element Approach offers a comprehensive treatment of
adhesive particle flows at the particle level. This book adopts a particle-level
approach oriented toward directly simulating the various fluid, electric field,
collision, and adhesion forces and torques acting on the particles, within the
framework of a discrete-element model. It is ideal for professionals and
graduate students working in engineering and atmospheric and condensed
matter physics, materials science, environmental science, and other
disciplines where particulate flows have a significant role. The presentation
is applicable to a wide range of flow fields, including aerosols, colloids,
fluidized beds, and granular flows. It describes both physical models of the
various forces and torques on the particles as well as practical aspects
necessary for efficient implementation of these models in a computational
framework.
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Fundamentals of Interfacial Engineering-Robert J. Stokes 1996-12-27
"Fundamentals of Interfacial Engineering" provides chemical, electronic,
mechanical, and biomedical engineers with a coherent, integrated
introduction to the fundamental concepts that relate to interfacial
phenomena with applications to different processes and product situations.
This book emphasizes the importance of intermolecular forces in holding
materials together within a bulk phase or across an interface. It outlines the
fundamental intermolecular interactions that occur in all interfacial
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systems. The work also describes the properties, processing, and behavior
of fluid interfacial systems and treats solid surfaces and interfaces. In
addition to being of direct industrial relevance, this book will provide
engineering instructors with an excellent starting point for planning
curriculum development in this important area.

available to the instructors

Molecular Driving Forces-Ken Dill 2010-10-21 Molecular Driving Forces,
Second Edition E-book is an introductory statistical thermodynamics text
that describes the principles and forces that drive chemical and biological
processes. It demonstrates how the complex behaviors of molecules can
result from a few simple physical processes, and how simple models provide
surprisingly accurate insights into the workings of the molecular world.
Widely adopted in its First Edition, Molecular Driving Forces is regarded by
teachers and students as an accessible textbook that illuminates underlying
principles and concepts. The Second Edition includes two brand new
chapters: (1) "Microscopic Dynamics" introduces single molecule
experiments; and (2) "Molecular Machines" considers how nanoscale
machines and engines work. "The Logic of Thermodynamics" has been
expanded to its own chapter and now covers heat, work, processes,
pathways, and cycles. New practical applications, examples, and end-ofchapter questions are integrated throughout the revised and updated text,
exploring topics in biology, environmental and energy science, and
nanotechnology. Written in a clear and reader-friendly style, the book
provides an excellent introduction to the subject for novices while
remaining a valuable resource for experts.

London Dispersion Forces in Molecules, Solids and Nano-structuresJános Ángyán 2020-04-03 London dispersion interactions are responsible for
numerous phenomena in physics, chemistry and biology. Recent years have
seen the development of new, physically well-founded models, and
dispersion-corrected density functional theory (DFT) is now a hot topic of
research. This book is an overview of current understanding of the physical
origin and modelling of London dispersion forces manifested at an atomic
level. It covers a wide range of system, from small intermolecular
complexes, to organic molecules and crystalline solids, through to biological
macromolecules and nanostructures. In presenting a broad overview of the
of the physical foundations of dispersion forces, the book provides
theoretical, physical and synthetic chemists, as well as solid-state physicists,
with a systematic understanding of the origins and consequences of these
ubiquitous interactions. The presentation is designed to be accessible to
anyone with intermediate undergraduate mathematics, physics and
chemistry.

Friction in Textile Materials-B S Gupta 2008-06-02 Friction is a major
issue in both the production of textiles and in the finished product. This
authoritative book reviews how friction occurs and the ways it can be
measured and controlled. The book begins by looking at how friction can be
defined and how the structure and properties of textile fibres lead to friction
behaviour. It also discusses slip-stick phenomena in textiles and ways of
measuring friction in yarns and fabric. The second part of the book reviews
friction in particular textiles, including cotton, wool and synthetic fibres as
well as woven fabrics. These and other chapters also discuss ways of
controlling friction, including fabric finishes and lubricants. With its
distinguished editor and contributions from some of the world’s leading
authorities in the subject, Friction in textile materials is a standard
reference for the textile industry and those researching this important topic.
An authoritative review of friction, its management and control

Mechanical Properties and Deformation Behavior of Materials
Having Ultra-Fine Microstructures-M. Nastasi 2012-12-06 In an attempt
to meet the demand for new ultra-high strength materials, the processing of
novel material configurations with unique microstructure is being explored
in systems which are further and further from equilibrium. One such class
of emerging materials is the so-called nanophased or nanostructured
materials. This class of materials includes metals and alloys, ceramics, and
polymers characterized by controlled ultra-fine microstructural features in
the form oflayered, fibrous, or phase and grain distribution. While it is clear
that these materials are in an early stage of development, there is now a
sufficient body of literature to fuel discussion of how the mechanical
properties and deformation behavior can be controlled through control of
the microstructure. This NATO-Advanced Study Institute was convened in
order to assess our current state of knowledge in the field of mechanical
properties and deformation behavior in materials with ultra fine
microstructure, to identify opportunities and needs for further research, and
to identify the potential for technological applications. The Institute was the
first international scientific meeting devoted to a discussion on the
mechanical properties and deformation behavior of materials having grain
sizes down to a few nanometers. Included in these discussions were the
topics of superplasticity, tribology, and the supermodulus effect. Lectures
were also presented which covered a variety of other themes including
synthesis, characterization, thermodynamic stability, and general physical
properties.

Molecular Materials with Specific Interactions - Modeling and
Design-W. Andrzej Sokalski 2007-05-06 Design of new molecular materials
is emerging as a new interdisciplinary research field. Corresponding reports
are scattered in literature, and this book constitutes one of the first
attempts to overview ongoing research efforts. It provides basic
information, as well as the details of theory and examples of its application,
to experimentalists and theoreticians interested in modeling molecular
properties and putting into practice rational design of new materials.

Surface Tension and the Spreading of Liquids-R. S. Burdon 2014-06-12
First published in 1949, this book assesses the phenomena of surface
tension and spreading for various liquids.

Transport Phenomena in Multiphase Systems-Amir Faghri 2006
Engineering students in a wide variety of engineering disciplines from
mechanical and chemical to biomedical and materials engineering must
master the principles of transport phenomena as an essential tool in
analyzing and designing any system or systems wherein momentum, heat
and mass are transferred. This textbook was developed to address that
need, with a clear presentation of the fundamentals, ample problem sets to
reinforce that knowledge, and tangible examples of how this knowledge is
put to use in engineering design. Professional engineers, too, will find this
book invaluable as reference for everything from heat exchanger design to
chemical processing system design and more. * Develops an understanding
of the thermal and physical behavior of multiphase systems with phase
change, including microscale and porosity, for practical applications in heat
transfer, bioengineering, materials science, nuclear engineering,
environmental engineering, process engineering, biotechnology and
nanotechnology * Brings all three forms of phase change, i.e., liquid vapor,
solid liquid and solid vapor, into one volume and describes them from one
perspective in the context of fundamental treatment * Presents the
generalized integral and differential transport phenomena equations for
multi-component multiphase systems in local instance as well as averaging
formulations. The molecular approach is also discussed with the connection
between microscopic and molecular approaches * Presents basic principles
of analyzing transport phenomena in multiphase systems with emphasis on
melting, solidification, sublimation, vapor deposition, condensation,
evaporation, boiling and two-phase flow heat transfer at the micro and
macro levels * Solid/liquid/vapor interfacial phenomena, including the
concepts of surface tension, wetting phenomena, disjoining pressure,
contact angle, thin films and capillary phenomena, including interfacial
balances for mass, species, momentum, and energy for multi-component
and multiphase interfaces are discussed * Ample examples and end-ofchapter problems, with Solutions Manual and PowerPoint presentation
intermolecular-and-surface-forces

Microrheology-Eric M. Furst 2017-10-05 This book presents a
comprehensive overview of microrheology, emphasizing the underlying
theory, practical aspects of its implementation, and current applications to
rheological studies in academic and industrial laboratories. The field of
microrheology continues to evolve rapidly, and applications are expanding
at an accelerating pace. Readers will learn about the key methods and
techniques, including important considerations to be made with respect to
the materials most amenable to microrheological characterization and
pitfalls to avoid in measurements and analysis. Microrheological
measurements can be as straightforward as video microscopy recordings of
colloidal particle Brownian motion; these simple experiments can yield rich
rheological information. Microrheology covers topics ranging from active
microrheology using laser or magnetic tweezers to passive microrheology,
such as multiple particle tracking and tracer particle microrheology with
diffusing wave spectroscopy. Overall, this introduction to microrheology
informs those seeking to incorporate these methods into their own research,
or simply survey and understand the growing body of microrheology
literature. Many sources of archival literature are consolidated into an
accessible volume for rheologist and non-specialist alike. The small sample
sizes of many microrheology experiments have made it an important method
for studying emerging and scarce biological materials, making this
characterization method suitable for application in a variety of fields.

Intermolecular Forces-Pierre L. Huyskens 2012-12-06 The study of
intermolecular forces began over one hundred years ago in 1873 with the
famous thesis of van der Waals. In recent decades, knowledge of this field
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has expanded due to intensive research into both its theoretical and the
experimental aspects. This is particularly true for the type of very strong
cohesive force stressed in 1920 by Latimer and Rodebush: the hydrogen
bond, a phenomenon already outlined in 1912 by Moore and Winemill.
Hydrogen bonds exert a profound influence on most of the physical and
chemical properties of the materials in which they are formed. Not only do
they govern viscosity and electrical conductivity, they also intervene in the
chemical reaction path which determines the kinetics of chemical processes.
The properties of chemical substances depend to a large extent on
intermolecular forces. In spite of this fundamental fact, too little attention is
given to these properties both in research and in university teaching. For
instance, in the field of pharmaceutical research, about 13000 compounds
need to be studied in order to find a single new product that can be
successfully marketed. The recognition of the need to optimize industrial
research efficiency has led to a growing interest in promoting the study of
inter molecular forces. Rising salary costs in industry have encou raged an
interest in theoretical ideas which will lead to tailor made materials.

Fundamentals of Friction-I.L. Singer 2012-12-06 Fundamentals of
Friction, unlike many books on tribology, is devoted to one specific topic:
friction. After introductory chapters on scientific and engineering
perspectives, the next section contains the necessary background within the
areas of contact mechanics, surfaces and adhesion. Then on to fracture,
deformation and interface shear, from the macroscopic behavior of
materials in frictional contact to microscopic models of uniform and
granular interfaces. Lubrication by solids, liquids and gases is presented
next, from classical flow properties to the reorganization of monolayers of
molecules under normal and shear stresses. A section on new approaches at
the nano- and atomic scales covers the physics and chemistry of interfaces,
an array of visually exciting simulations, using molecular dynamics, of solids
and liquids in sliding contact, and related AFM/STM studies. Following a
section on machines and measurements, the final chapter discusses future
issues in friction.

Open-Channel Microfluidics-Jean Berthier 2019-09-04 Open
microfluidics, the study of microflows having a boundary with surrounding
air, encompasses different aspects such as paper or thread-based
microfluidics, droplet microfluidics and open-channel microfluidics. Openchannel microflow is a flow at the micro-scale, guided by solid structures,
and having at least a free boundary (with air or vapor) other than the
advancing meniscus. This book is devoted to the study of open-channel
microfluidics which (contrary to paper or thread or droplet microfluidics) is
still very sparsely documented, but bears many new applications in biology,
biotechnology, medicine, material and space sciences. Capillarity being the
principal force triggering an open microflow, the principles of capillarity are
first recalled. The onset of open-channel microflow is next analyzed and the
fundamental notion of generalized Cassie angle (the apparent contact angle
which accounts for the presence of air) is presented. The theory of the
dynamics of open-channel microflows is then developed, using the notion of
averaged friction length which accounts for the presence of air along the
boundaries of the flow domain. Different channel morphologies are studied
and geometrical features such as valves and capillary pumps are examined.
An introduction to two-phase open-channel microflows is also presented
showing that immiscible plugs can be transported by an open-channel flow.
Finally, a selection of interesting applications in the domains of space,
materials, medicine and biology is presented, showing the potentialities of
open-channel microfluidics.

Liquids and Solids-Michael Sprackling 2013-03-09 6. 2 Creeping viscous
flow in a semi-infinite channel 140 6. 3 Poiseuille flow in tubes of circular
cross-section 144 6. 4 Motion of a Newtonian liquid between two coaxial
cylinders 148 151 6. 5 Bodies in liquids 6. 6 liquid flow and intermolecular
forces 154 Non-Newtonian liquids 157 6. 7 6. 8 Viscometers 160 Chapter 7
Surface effects 163 7. 1 Introduction 163 7. 2 Excess surface free energy
and surface tension of liquids 163 7. 3 The total surface energy of liquids
167 7. 4 Surface tension and intermolecular forces 168 7. 5 Solid surfaces
171 7. 6 Specific surface free energy and the intermolecular potential 172 7.
7 liquid surfaces and the Laplace-Young equation 174 7. 8 liquid spreading
178 7. 9 Young's relation 181 7. 10 Capillary effects 184 7. 11 The sessile
drop 187 7. 12 Vapour pressure and liquid-surface curvature 189 7. 13 The
measurement of surface free energies 191 Chapter 8 High polymers and
liquid crystals 197 8. 1 Introduction 197 8. 2 High polymers 197 8. 3 The
mechanisms of polymerisation 198 8. 4 The size and shape of polymer
molecules 199 8. 5 The structure of solid polymers 201 8. 6 The glass
transition temperature 203 8. 7 Young's modulus of solid polymers 205
Stress-strain curves of polymers 8. 8 206 8. 9 Viscous flow in polymers 209
liquid crystals 8.

Vibration of Continuous Systems-Singiresu S. Rao 2019-03-06 A revised
and up-to-date guide to advanced vibration analysis written by a noted
expert The revised and updated second edition of Vibration of Continuous
Systems offers a guide to all aspects of vibration of continuous systems
including: derivation of equations of motion, exact and approximate
solutions and computational aspects. The author—a noted expert in the
field—reviews all possible types of continuous structural members and
systems including strings, shafts, beams, membranes, plates, shells, threedimensional bodies, and composite structural members. Designed to be a
useful aid in the understanding of the vibration of continuous systems, the
book contains exact analytical solutions, approximate analytical solutions,
and numerical solutions. All the methods are presented in clear and simple
terms and the second edition offers a more detailed explanation of the
fundamentals and basic concepts. Vibration of Continuous Systems revised
second edition: Contains new chapters on Vibration of three-dimensional
solid bodies; Vibration of composite structures; and Numerical solution
using the finite element method Reviews the fundamental concepts in clear
and concise language Includes newly formatted content that is streamlined
for effectiveness Offers many new illustrative examples and problems
Presents answers to selected problems Written for professors, students of
mechanics of vibration courses, and researchers, the revised second edition
of Vibration of Continuous Systems offers an authoritative guide filled with
illustrative examples of the theory, computational details, and applications
of vibration of continuous systems.

Contact Mechanics-K. L. Johnson 1987-08-28 This treatise is concerned
with the stresses and deformation of solid bodies in contact with each other,
along curved surfaces which touch initially at a point or along a line.
Examples are a railway wheel and rail, or a pair of gear wheel teeth.
Professor Johnson first reviews the development of the theory of contact
stresses since the problem was originally addressed by H. Hertz in 1882.
Next he discusses the influence of friction and the topographical roughness
of surfaces, and this is incorporated into the theory of contact mechanics.
An important feature is the treatment of bodies which deform plastically or
viscoelastically. In addition to stationary contact, an appreciable section of
the book is concerned with bodies which are in sliding or rolling contact, or
which collide.

Molecular Forces and Self Assembly-Barry W. Ninham 2010-04-01
Describes new developments in the field, the predictive theory now
evolving, and the practical ramifications for a range of applications.

Principles of Colloid and Surface Chemistry-Paul C. Hiemenz 1986

Encyclopedia of Interfacial Chemistry- 2018-03-29 Encyclopedia of
Interfacial Chemistry: Surface Science and Electrochemistry summarizes
current, fundamental knowledge of interfacial chemistry, bringing readers
the latest developments in the field. As the chemical and physical properties
and processes at solid and liquid interfaces are the scientific basis of so
many technologies which enhance our lives and create new opportunities,
its important to highlight how these technologies enable the design and
optimization of functional materials for heterogeneous and electro-catalysts
in food production, pollution control, energy conversion and storage,
medical applications requiring biocompatibility, drug delivery, and more.
This book provides an interdisciplinary view that lies at the intersection of
these fields. Presents fundamental knowledge of interfacial chemistry,
surface science and electrochemistry and provides cutting-edge research
from academics and practitioners across various fields and global regions

Wetting and Wettability-Mahmood Aliofkhazraei 2015-12-16 On the liquid
's surface, the molecules have fewer neighbors in comparison with the bulk
volume. As a result, the energy interaction shows itself in the surface
tension. Traditionally, the surface tension can be assumed as a force in the
unit of the length which can be counted by the unit of Newton on squared
meter, or energy on the units of the surface. The surface tension, implies
the interface between liquid and vapor, which is an example of the surface
tensions. The equilibrium between these surface tensions, decides that a
droplet on a solid surface, would have a droplet form or will change to layer
form. This book collects new developments in wetting and wettability
science.

Physical Chemistry of Surfaces-Arthur W. Adamson 1982
Biomolecular Thermodynamics-Douglas Barrick 2017-09-11 "an
impressive text that addresses a glaring gap in the teaching of physical
intermolecular-and-surface-forces
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chemistry, being specifically focused on biologically-relevant systems along
with a practical focus.... the ample problems and tutorials throughout are
much appreciated." –Tobin R. Sosnick, Professor and Chair of Biochemistry
and Molecular Biology, University of Chicago "Presents both the concepts
and equations associated with statistical thermodynamics in a unique way
that is at visual, intuitive, and rigorous. This approach will greatly benefit
students at all levels." –Vijay S. Pande, Henry Dreyfus Professor of
Chemistry, Stanford University "a masterful?tour de force.... Barrick's rigor
and scholarship come through in every chapter." –Rohit V. Pappu, Edwin H.
Murty Professor of Engineering, Washington University in St. Louis This
book provides a comprehensive, contemporary introduction to developing a
quantitative understanding of how biological macromolecules behave using
classical and statistical thermodynamics. The author focuses on practical
skills needed to apply the underlying equations in real life examples. The
text develops mechanistic models, showing how they connect to
thermodynamic observables, presenting simulations of thermodynamic
behavior, and analyzing experimental data. The reader is presented with
plenty of exercises and problems to facilitate hands-on learning through
mathematical simulation. Douglas E. Barrick is a professor in the
Department of Biophysics at Johns Hopkins University. He earned his Ph.D.
in biochemistry from Stanford University, and a Ph.D. in biophysics and

intermolecular-and-surface-forces

structural biology from the University of Oregon.

Particles in Wall-Bounded Turbulent Flows: Deposition, ReSuspension and Agglomeration-Jean-Pierre Minier 2016-07-26 The book
presents an up-to-date review of turbulent two-phase flows with the
dispersed phase, with an emphasis on the dynamics in the near-wall region.
New insights to the flow physics are provided by direct numerical simuation
and by fine experimental techniques. Also included are models of particle
dynamics in wall-bounded turbulent flows, and a description of particle
surface interactions including muti-layer deposition and re-suspension.

Thermodynamics and Statistical Mechanics-M. Scott Shell 2015-04-16
Learn classical thermodynamics alongside statistical mechanics and how
macroscopic and microscopic ideas interweave with this fresh approach to
the subjects.
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