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The special issue “Transfer Phenomena in Fluid and Heat Flows IV” of the journal “Defect and Diffusion Forum” presents papers
covering theoretical and practical aspects of modeling and numerical investigation of the diffusive convection,
magnetohydromagnetic mixed convective flows and heat transfer phenomena in different media and engineering objects.
A thermodynamical system can be described by the field equations that are governed by the balance equations and the
appropriate constitutive equations. For polymer melts or adhesives under thermal loading nonlinear constitutive equations are
necessary. The development of nonlinear constitutive relations compatible with the thermodynamical principles is presented
according to ordinary and extended irreversible thermodynamics. The necessary material constants in these constitutive equations
are obtained by exploiting an energy based method. This method is demonstrated and applied for an epoxy (non-cured) adhesive
measured in a cone-plate rheometer. The balance and constitutive equations result in a set of nonlinear and coupled field
equations that is solved with analytical and numerical techniques for various problems.
by K. Lambeck, R. Sabadini and E. B08Chi Viscosity is one of the important material properties of the Earth, controlling tectonic
and dynamic processes such as mantle convection, isostasy, and glacial rebound. Yet it remains a poorly resolved parameter and
basic questions such as whether the planet's response to loading is linear or non-linear, or what are its depth and lateral variations
remain uncertain. Part of the answer to such questions lies in laboratory observations of the rheology of terrestrial materials. But
the extrapolation of such measurements from the laboratory environment to the geological environment is a hazardous and vexing
undertaking, for neither the time scales nor the strain rates characterizing the geological processes can be reproduced in the
laboratory. General rules for this extrapolation are that if deformation is observed in the laboratory at a particular temperature,
deformation in geological environments will occur at a much reduced temperature, and that if at laboratory strain rates a particular
deformation mechanism dominates over all others, the relative importance of possible mechanisms may be quite different at the
geologically encountered strain rates. Hence experimental results are little more than guidelines as to how the Earth may respond
to forces on long time scales.
This updated edition of a widely admired text provides a user-friendly introduction to the field that requires only routine
mathematics. The book starts with the elements of fluid mechanics and heat transfer, and covers a wide range of applications from
fibrous insulation and catalytic reactors to geological strata, nuclear waste disposal, geothermal reservoirs, and the storage of heatgenerating materials. As the standard reference in the field, this book will be essential to researchers and practicing engineers,
while remaining an accessible introduction for graduate students and others entering the field. The new edition features 2700 new
references covering a number of rapidly expanding fields, including the heat transfer properties of nanofluids and applications
involving local thermal non-equilibrium and microfluidic effects.
This book consists of select proceedings of the National Conference on Wave Mechanics and Vibrations (WMVC 2018). It covers
recent developments and cutting-edge methods in wave mechanics and vibrations applied to a wide range of engineering
problems. The book presents analytical and computational studies in structural mechanics, seismology and earthquake
engineering, mechanical engineering, aeronautics, robotics and nuclear engineering among others. This book can be useful for
students, researchers, and professionals interested in the wide-ranging applications of wave mechanics and vibrations.
This book gathers selected research papers presented at the First International Conference on Embedded Systems and Artificial
Intelligence (ESAI 2019), held at Sidi Mohamed Ben Abdellah University, Fez, Morocco, on 2–3 May 2019. Highlighting the latest
innovations in Computer Science, Artificial Intelligence, Information Technologies, and Embedded Systems, the respective papers
will encourage and inspire researchers, industry professionals, and policymakers to put these methods into practice.
This volume discusses the advances in numerical heat transfer modeling by applying high-performance computing resources,
striking a balance between generic fundamentals, specific fundamentals, generic applications, and specific applications.
Focusing on soft computing techniques and application in various engineering research domains, this book presents the state-of-the-art
outcomes from ongoing research works being conducted in various research laboratories and educational institutions. The included research
works deal with estimated models and give resolutions to complex real-life issues. In the field of evolutionary computing and other domains of
applications, such as, data mining and fuzzy logic, soft computing techniques play an incomparable role, where it successfully handles
contemporary computationally intensive and complex problems that have usually appeared to be inflexible to traditional mathematical
methods. Comprising the concepts and applications of soft computing with other emerging research domains, this book cherishes varieties of
modern applications in the fields of natural language processing, image processing, biomedical engineering, communication, control systems,
circuit design etc.
Micropolar fluids are fluids with microstructure. They belong to a class of fluids with nonsymmetric stress tensor that we shall call polar fluids,
and include, as a special case, the well-established Navier-Stokes model of classical fluids that we shall call ordinary fluids. Physically,
micropolar fluids may represent fluids consisting of rigid, randomly oriented (or spherical) particles suspended in a viscous medium, where
the deformation of fluid particles is ignored. The model of micropolar fluids introduced in [65] by C. A. Eringen is worth studying as a very well
balanced one. First, it is a well-founded and significant generalization of the classical Navier-Stokes model, covering, both in theory and
applications, many more phenomena than the classical one. Moreover, it is elegant and not too complicated, in other words, man ageable to
both mathematicians who study its theory and physicists and engineers who apply it. The main aim of this book is to present the theory of
micropolar fluids, in particular its mathematical theory, to a wide range of readers. The book also presents two applications of micropolar
fluids, one in the theory of lubrication and the other in the theory of porous media, as well as several exact solutions of particular problems
and a numerical method. We took pains to make the presentation both clear and uniform.
Includes supplements.
This volume contains an archival record of the NATO Advanced Study Institute on Microfluidics Based Microsystems – Fundamentals and
App- cations held in Çe ?me-Izmir, Turkey, August 23–September 4, 2009. ASIs are intended to be high-level teaching activity in scientific
and technical areas of current concern. In this volume, the reader may find interesting chapters and various microsystems fundamentals and
applications. As the world becomes increasingly concerned with terrorism, early - spot detection of terrorist’s weapons, particularly bioweapons agents such as bacteria and viruses are extremely important. NATO Public Diplomacy division, Science for Peace and Security
section support research, Advanced Study Institutes and workshops related to security. Keeping this policy of NATO in mind, we made such
a proposal on Microsystems for security. We are very happy that leading experts agreed to come and lecture in this important NATO ASI. We
will see many examples that will show us Microfluidics usefulness for rapid diagnostics following a bioterrorism attack. For the applications in
national security and anti-terrorism, microfluidic system technology must meet the challenges. To develop microsystems for security and to
provide a comprehensive state-of-the-art assessment of the existing research and applications by treating the subject in considerable depth
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through lectures from eminent professionals in the field, through discussions and panel sessions are very beneficial for young scientists in the
field.
Microscale and Nanoscale Heat Transfer: Analysis, Design, and Applications features contributions from prominent researchers in the field of
micro- and nanoscale heat transfer and associated technologies and offers a complete understanding of thermal transport in nano-materials
and devices. Nanofluids can be used as working fluids in thermal systems; the thermal conductivity of heat transfer fluids can be increased by
adding nanoparticles in fluids. This book provides details of experimental and theoretical investigations made on nanofluids for use in the
biomechanical and aerospace industries. It examines the use of nanofluids in improving heat transfer rates, covers the numerical approaches
for computational fluid dynamics (CFD) simulation of nanofluids, and reviews the experimental results of commonly used nanofluids
dispersed in both spherical and nonspherical nanoparticles. It also focuses on current and developing applications of microscale and
nanoscale convective heat transfer. In addition, the book covers a wide range of analysis that includes: Solid–liquid interface phonon transfer
at the molecular level The validity of the continuum hypothesis and Fourier law in nanochannels Conventional methods of using molecular
dynamics (MD) for heat transport problems The molecular dynamics approach to calculate interfacial thermal resistance (ITR) A review of
experimental results in the field of heat pipes and two-phase flows in thermosyphons Microscale convective heat transfer with gaseous flow in
ducts The application of the lattice Boltzmann method for thermal microflows A numerical method for resolving the problem of subcooled
convective boiling flows in microchannel heat sinks Two-phase boiling flow and condensation heat transfer in mini/micro channels, and more
Microscale and Nanoscale Heat Transfer: Analysis, Design, and Applications addresses the need for thermal packaging and management for
use in cooling electronics and serves as a resource for researchers, academicians, engineers, and other professionals working in the area of
heat transfer, microscale and nanoscale science and engineering, and related industries.
Publisher’s note: This is a 2nd edition due to an article retraction.
Micropolar FluidsTheory and ApplicationsSpringer Science & Business Media

Giants of Engineering Science is a biographical monograph examining the life and works of ten of the world’s leading engineering
scientists.
Engineering applications offer benefits and opportunities across a range of different industries and fields. By developing effective
methods of analysis, results and solutions are produced with higher accuracy. Numerical and Analytical Solutions for Solving
Nonlinear Equations in Heat Transfer is an innovative source of academic research on the optimized techniques for analyzing heat
transfer equations and the application of these methods across various fields. Highlighting pertinent topics such as the differential
transformation method, industrial applications, and the homotopy perturbation method, this book is ideally designed for engineers,
researchers, graduate students, professionals, and academics interested in applying new mathematical techniques in engineering
sciences.
Over the last three decades, advances in modeling flow, heat, and mass transfer through a porous medium have dramatically
transformed engineering applications. Comprehensive and cohesive, Handbook of Porous Media, Second Edition presents a
compilation of research related to heat and mass transfer including the development of practical applications
Developments in Geotectonics, 9: Recent Crustal Movements covers the papers presented at the Fifth International Symposium
on Recent Crustal Movements, held in Zurich, Switzerland on August 26-31, 1974. The book focuses on geodetic investigations,
geological-geomorphological investigations, geophysical investigations, in-situ stress measurements/crustal stresses,
seismotectonics/active faults, and plate tectonics/continental drift. The book first takes a look at tectonic-plate motions from lunar
ranging and long baseline interferometry for centimeter accuracy geodetic measurements. Discussions focus on proposed
transportable lunar laser ranging station; expected plate-motion measurements from present lunar-ranging stations; and pacific
plate motion experiment. The text then ponders on precision electromagnetic distance-measuring instrument for determining
secular strain and fault movement and deep in-situ stress measurements by hydrofracturing. The publication ponders on
geotectonic relevance of rock-stress determinations, thermal runaway in the mantle and neotectonics, and data on plate tectonics
of Alaska. The text also elaborates on geodetic surveys for monitoring crustal movements in the United States and determining
earthquake recurrence intervals from deformational structures in young lacustrine sediments. The manuscript is a vital source of
data for readers interested in crustal movements.
The contributions to this book follow a topical trend. In several geophysical fields evidence is accumulating concerning the
deviation of the earth's structure from radial symmetry. Seismology provides the most adequate resolution for revealing the earth's
lateral inhomogeneity on a global to local scale. Lateral structure in the density distribution is also manifest in the earth's gravity
field and in the geoid. Asphericity in physical parameters, generally supposed only to vary with the vertical coordinate, has a
profound influence on geodynamics. The effects of these deviations from spherical symmetry concern in particular convection
theory, post-glacial rebound and the dynamics of the lithosphere and upper mantle in general. At the 16th International Conference
on Mathematical Geophysics which was held in Oosterbeek, the Netherlands, in 1986, the need was felt to present the state of the
art. Several prospective authors were found interested to contribute to the present book. This Oosterbeek conference was one in a
long series of topical conferences starting with the Upper Mantle Project Symposia on Geophysical Theory and Computers in the
1960s, and thence their successors, the conferences on Mathematical Geophysics, until the present.
Collection of selected, peer reviewed papers from the 2013 2nd International Conference on Industrial Design and Mechanics
Power (ICIDMP 2013) August 24-25, 2013, Nanjing, China. Volume is indexed by Thomson Reuters CPCI-S (WoS). The 216
papers are grouped as follows: Chapter 1: Mechanics, Dynamics of Systems, Structures, Fluids; Chapter 2: System Modeling,
Analysis, Simulation, Software; Chapter 3: System Design, Testing, Identification, Monitoring Technologies; Chapter 4: Materials
and Technologies of Material Processing; Chapter 5: Sensors, Measurements, Automation and Controls, Robotics; Chapter 6:
Signal and Data Processing, Information Technologies and Communication; Chapter 7: Industrial Design and Engineering
Management; Chapter 8: Environmental Engineering and Human Safety; Chapter 9: Related Themes.
Comprehensive and up-to-date synthesis of all aspects of mantle convection, for advanced students and researchers.
The purpose and scope of this book on theoretical glaciology is outlined in the Introduction. Its aim is to study the theoretical
aspects of'ice mechanics' and the 'dynamics of ice masses in a geophysical environment. For the mature reader, the book can
serve as an introduction to glaciology. How ever, this is not what I would regard as advisible. Glaciology is an inter disciplinary
science in which many special scientific disciplines play their part, from descriptive geography to fairly abstract mathematics.
Advance ment will evolve from a merger of two or more branches of scientific specialization. In the last 20 years, several
researchers in different fields of glaciology have written books emphasizing the aspects of their specialities and I have listed some
which are known to me at the end of the Introduction. When glancing through these books, one recognizes that the mathematical
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aspects of glaciology are generally glossed over and, to date, there seems to be nothing available which concentrates on these.
Therefore, I have written this book in an effort to close the gap and no apologies are offered for the mathematical emphasis.
Rather, I believe that this neglect has, to a certain extent, aggra vated progress in the modelling of glaciology problems.
Crystal growth, casting, soldering, welding, high-energy surface treatment, nuclear safety systems and geophysical flows are just a
few examples where solidification and convection occur together. These processes are interactive on micro- and macroscales:
flow affects the distribution of heat and species and hence the freezing process, while solidification evolves flow boundaries, as in
crusting, for example, and hence can radically alter the convection. Mathematical modellers, experimentalists and applied
scientists were invited to this colloquium with the aim of consolidating our understanding of such interactions, of identifying key
outstanding issues, and of developing new approaches in this important area of fundamental research. Both invited and
contributed papers focus on both fundamental and technologically relevant problems.
The book presents high-quality papers presented at 3rd International Conference on Applications of Fluid Dynamics (ICAFD 2016)
organized by Department of Applied Mathematics, ISM Dhanbad, Jharkhand, India in association with Fluid Mechanics Group,
University of Botswana, Botswana. The main theme of the Conference is "Sustainable Development in Africa and Asia in context
of Fluid Dynamics and Modeling Approaches". The book is divided into seven sections covering all applications of fluid dynamics
and their allied areas such as fluid dynamics, nanofluid, heat and mass transfer, numerical simulations and investigations of fluid
dynamics, magnetohydrodynamics flow, solute transport modeling and water jet, and miscellaneous. The book is a good reference
material for scientists and professionals working in the field of fluid dynamics.
Integrated, modern approach to transport phenomena for graduate students, featuring examples and computational solutions to
develop practical problem-solving skills.
Geophysical and Astrophysical Convection collects important papers from an international group of the world's foremost
researchers in geophysical and astrophysical convection to present a concise overview of recent thinking in the field. Topics
include: Atmospheric convection, solar and stellar convection, unsteady non-penetrative thermal convection, astrophysical
convection and dynamos, dynamics of cumulus entertainment, turbulent convection: helical buoyant convection, transport
phenomena, potential vorticity, rotating convective turbulence, and the modeling and simulation various types of convection and
turbulence.
Since most of the problems arising in science and engineering are nonlinear, they are inherently difficult to solve. Traditional
analytical approximations are valid only for weakly nonlinear problems and often fail when used for problems with strong
nonlinearity. “Nonlinear Flow Phenomena and Homotopy Analysis: Fluid Flow and Heat Transfer” presents the current theoretical
developments of the analytical method of homotopy analysis. This book not only addresses the theoretical framework for the
method, but also gives a number of examples of nonlinear problems that have been solved by means of the homotopy analysis
method. The particular focus lies on fluid flow problems governed by nonlinear differential equations. This book is intended for
researchers in applied mathematics, physics, mechanics and engineering. Both Kuppalapalle Vajravelu and Robert A. Van Gorder
work at the University of Central Florida, USA.
Issues in General Physics Research / 2011 Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and
comprehensive information about General Physics Research. The editors have built Issues in General Physics Research: 2011
Edition on the vast information databases of ScholarlyNews.™ You can expect the information about General Physics Research 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 Issues in General Physics Research: 2011 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,
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://www.ScholarlyEditions.com/.
This book presents a very useful and readable collection of chapters in nanotechnologies for energy conversion, storage, and utilization,
offering new results which are sure to be of interest to researchers, students, and engineers in the field of nanotechnologies and energy.
Readers will find energy systems and nanotechnology very useful in many ways such as generation of energy policy, waste management,
nanofluid preparation and numerical modelling, energy storage, and many other energy-related areas. It is also useful as reference book for
many energy and nanofluid-related courses being taken up by graduate and undergraduate students. In particular, this book provides insights
into various forms of renewable energy, such as biogas, solar energy, photovoltaic, solar cells, and solar thermal energy storage. Also, it
deals with the CFD simulations of various aspects of nanofluids/hybrid nanofluids.
Focusing on soft computing techniques and application in various engineering research domains, this book presents the state-of-the-art
outcomes from ongoing research works being conducted in various research laboratories and educational institutions. The included research
works deal with estimated models and give resolutions to complex real-life issues. In the field of evolutionary computing and other domains of
applications, such as, data mining and fuzzy logic, soft computing techniques play an incomparable role, where it successfully handles
contemporary computationally intensive and complex problems that have usually appeared to be inflexible to traditional mathematical
methods. Comprising the concepts and applications of soft computing with other emerging research domains, this book cherishes varieties of
modern applications in the fields of natural language processing, image processing, biomedical engineering, communication, control systems,
circuit design etc. .
This is a collection of papers dedicated to Prof T C Woo to mark his 70th birthday. The papers focus on recent advances in elasticity,
viscoelasticity and inelasticity, which are related to Prof Woo's work. Prof Woo's recent work concentrates on the viscoelastic and viscoplastic
response of metals and plastics when thermal effects are significant, and the papers here address open questions in these and related areas.
Contents:Energy Flux and Dissipation in Linear Dissipative Systems (Ph Boulanger & M Hayes)A Constitutive Equation for the Aging of
Elastomers (W W Feng)Rate and Gradient Effects in a Theory of Solid-Solid Phase Transitions (E Fried & G Grach)Large Deformations of
Infinite Cylinders in the Context of Thermoelasticity (C E Maneschy)Convection in Third Grade Fluids (M Massoudi & I
Christie)Disarrangements in Continua and the Geometry of Microstructure (D R Owen)Convolutions as Products in Viscoelasticity Theory (A
C Pipkin)On the Nature of a Work Inequality in Rate Independent Plasticity (A R Srinivasa)On Boundary Conditions in Mixture Theory (L Tao
& K R Rajagopal)Antiplane Deformations of Anisotropic Elastic Materials (T C T Ting)Response of Beams of Viscoelastic Materials with a
Strain Clock (A Wineman & R Kolberg)Development of a Viscoelastoplastic Constitutive Model for Commercial-Purity Aluminum (E F M
Winter)Normal Stress Gradients in Corrugated Channels (R C Yalamanchili) Readership: Applied mathematicians and mechanical engineers.
keywords:Elasticity;Viscoelasticity;Inelasticity;Festschrift
Most of the problems arising in science and engineering are nonlinear. They are inherently difficult to solve. Traditional analytical
approximations are valid only for weakly nonlinear problems, and often break down for problems with strong nonlinearity. This book presents
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the current theoretical developments and applications of the Keller-box method to nonlinear problems. The first half of the book addresses
basic concepts to understand the theoretical framework for the method. In the second half of the book, the authors give a number of
examples of coupled nonlinear problems that have been solved by means of the Keller-box method. The particular area of focus is on fluid
flow problems governed by nonlinear equation.
Methods in Computational Physics, Volume 13: Geophysics is a 10-chapter text that focuses with the theoretical solid-earth geophysics. This
volume specifically covers the general topics of terrestrial magnetism and electricity, the Earth's gravity field, tidal deformations, dynamics of
global spin, spin processing, and convective models for the deep interior. This volume surveys first the construction of mathematical models,
such as the representation of the geomagnetic field by assuming arrangements of multipole sources in the core and the fast computer
evaluation of two- and three-dimensional gravity models, which revolutionized their use in mineral prospecting and in studies of the crust.
These topics are followed by a presentation of geophysical modeling and the uncertainties involved in quantitative convection studies of
mantle flow. Other chapters explore the construction of numerical geophysical models related intimately to the inverse problem whereby
maximum likelihood estimates of the required parameters must be determined along with calculation of confidence limits, including density,
conductivity, and viscosity. The remaining chapters are devoted to the importance of harmonic analysis in geophysics, particularly spherical
harmonic analysis, which has seen many refinements and applications. Physicists, geoscientists, and mathematicians will find this book
invaluable.
In vivo magnetic resonance imaging (MRI) has evolved into a versatile and critical, if not ‘gold standard’, imaging tool with applications
ranging from the physical sciences to the clinical ‘-ology’. In addition, there is a vast amount of accumulated but unpublished inside
knowledge on what is needed to perform a safe, in vivo MRI. The goal of this comprehensive text, written by an outstanding group of world
experts, is to present information about the effect of the MRI environment on the human body, and tools and methods to quantify such
effects. By presenting such information all in one place, the expectation is that this book will help everyone interested in the Safety and
Biological Effects in MRI find relevant information relatively quickly and know where we stand as a community. The information is expected to
improve patient safety in the MR scanners of today, and facilitate developing faster, more powerful, yet safer MR scanners of tomorrow. This
book is arranged in three sections. The first, named ‘Static and Gradient Fields’ (Chapters 1-9), presents the effects of static magnetic field
and the gradients of magnetic field, in time and space, on the human body. The second section, named ‘Radiofrequency Fields’ (Chapters
10-30), presents ways to quantify radiofrequency (RF) field induced heating in patients undergoing MRI. The effect of the three fields of MRI
environment (i.e. Static Magnetic Field, Time-varying Gradient Magnetic Field, and RF Field) on medical devices, that may be carried into the
environment with patients, is also included. Finally, the third section, named ‘Engineering’ (chapters 31-35), presents the basic background
engineering information regarding the equipment (i.e. superconducting magnets, gradient coils, and RF coils) that produce the Static
Magnetic Field, Time-varying Gradient Magnetic Field, and RF Field. The book is intended for undergraduate and post-graduate students,
engineers, physicists, biologists, clinicians, MR technologists, other healthcare professionals, and everyone else who might be interested in
looking into the role of MRI environment on patient safety, as well as those just wishing to update their knowledge of the state of MRI safety.
Those, who are learning about MRI or training in magnetic resonance in medicine, will find the book a useful compendium of the current state
of the art of the field.
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