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Advances in Multi-Physics and Multi-Scale Couplings in GeoEnvironmental Mechanics reunites some of the most recent
work from the French research group MeGe GDR (National
Research Group on Multiscale and Multiphysics Couplings in
Geo-Environmental Mechanics) on the theme of multi-scale
and multi-physics modeling of geomaterials, with a special
focus on micromechanical aspects. Its offers readers a
glimpse into the current state of scientific knowledge in the
field, together with the most up-to-date tools and methods of
analysis available. Each chapter represents a study with a
different viewpoint, alternating between
phenomenological/micro-mechanically enriched and purely
micromechanical approaches. Throughout the book,
contributing authors will highlight advances in geomaterials
modeling, while also pointing out practical implications for
engineers. Topics discussed include multi-scale modeling of
cohesive-less geomaterials, including multi-physical
processes, but also the effects of particle breakage, large
deformations on the response of the material at the specimen
scale and concrete materials, together with clays as cohesive
geomaterials. The book concludes by looking at some
engineering problems involving larger scales. Identifies
contributions in the field of geomechanics Focuses on multiscale linkages at small scales Presents numerical simulations
by discrete elements and tools of homogenization or change
of scale
This book features a collection of extended papers based on
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Sophia Antipolis in June 2019 with the support of French
Hydrotechnic Society (SHF), focusing on “Which models for
extreme situations and crisis management?” Hydraulics and
related disciplines are frequently applied in extreme situations
that need to be understood accurately before implementing
actions and defining appropriate mitigation measures.
However, in such situations currently used models may be
partly irrelevant due to factors like the new physical
phenomena involved, the scale of the processes, and the
hypothesis included in the different numerical tools. The
availability of computational resources and new capacities
like GPU offers modellers the opportunity to explore various
approaches to provide information for decision-makers. At the
same time, the topic of crisis management has sparked
interest from stakeholders who need to share a common
understanding of a situation. Hydroinfomatics tools can
provide essential information in crises; however, the design
and integration of models in decision-support systems require
further development and the engagement of various
communities, such as first responders. In this context,
methodologies, guidelines and standards are more and more
in demand in order to ensure that the systems developed are
efficient and sustainable. Exploring both the limitations and
performance of current models, this book presents the latest
developments based on new numerical schemes, highperformance computing, multiphysics and multiscale
methods, as well as better integration of field-scale model
data. As such, it will appeal to practitioners, stakeholders,
researchers and engineers active in this field.
This book reports on the state of the art in the field of
multiphysics systems. It consists of accurately reviewed
contributions to the MMSSD’2014 conference, which was
held from December 17 to 19, 2004 in Hammamet, Tunisia.
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number of case studies, provide readers with an up-to-date
picture of multiphysics modeling and simulation. They
highlight the role played by high-performance computing and
newly available software in promoting the study of
multiphysics coupling effects, and show how these
technologies can be practically implemented to bring about
significant improvements in the field of design, control and
monitoring of machines. In addition to providing a detailed
description of the methods and their applications, the book
also identifies new research issues, challenges and
opportunities, thus providing researchers and practitioners
with both technical information to support their daily work and
a new source of inspiration for their future research.
Food Engineering Handbook: Food Process Engineering
addresses the basic and applied principles of food
engineering methods used in food processing operations
around the world. Combining theory with a practical, handson approach, this book examines the thermophysical
properties and modeling of selected processes such as
chilling, freezing, and dehydration. A complement to Food
Engineering Handbook: Food Engineering Fundamentals, this
text: Discusses size reduction, mixing, emulsion, and
encapsulation Provides case studies of solid–liquid and
supercritical fluid extraction Explores fermentation, enzymes,
fluidized-bed drying, and more Presenting cutting-edge
information on new and emerging food engineering
processes, Food Engineering Handbook: Food Process
Engineering is an essential reference on the modeling,
quality, safety, and technologies associated with food
processing operations today.
Presents applied theory and advanced simulation techniques
for electric machines and drives This book combines the
knowledge of experts from both academia and the software
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design for electrical machines, power electronics, and drives.
The comprehensive design approach described within
supports new applications required by technologies
sustaining high drive efficiency. The highlighted framework
considers the electric machine at the heart of the entire
electric drive. The book also emphasizes the simulation by
design concept—a concept that frames the entire highlighted
design methodology, which is described and illustrated by
various advanced simulation technologies. Multiphysics
Simulation by Design for Electrical Machines, Power
Electronics and Drives begins with the basics of electrical
machine design and manufacturing tolerances. It also
discusses fundamental aspects of the state of the art design
process and includes examples from industrial practice. It
explains FEM-based analysis techniques for electrical
machine design—providing details on how it can be employed
in ANSYS Maxwell software. In addition, the book covers
advanced magnetic material modeling capabilities employed
in numerical computation; thermal analysis; automated
optimization for electric machines; and power electronics and
drive systems. This valuable resource: Delivers the multiphysics know-how based on practical electric machine design
methodologies Provides an extensive overview of electric
machine design optimization and its integration with power
electronics and drives Incorporates case studies from
industrial practice and research and development projects
Multiphysics Simulation by Design for Electrical Machines,
Power Electronics and Drives is an incredibly helpful book for
design engineers, application and system engineers, and
technical professionals. It will also benefit graduate
engineering students with a strong interest in electric
machines and drives.
Modern power and energy systems are characterized by the
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vehicles, adoption of ICT solutions, and interconnection of
different energy carriers and consumer engagement, posing
new challenges and creating new opportunities. Advanced
testing and validation methods are needed to efficiently
validate power equipment and controls in the contemporary
complex environment and support the transition to a cleaner
and sustainable energy system. Real-time hardware-in-theloop (HIL) simulation has proven to be an effective method for
validating and de-risking power system equipment in highly
realistic, flexible, and repeatable conditions. Controller
hardware-in-the-loop (CHIL) and power hardware-in-the-loop
(PHIL) are the two main HIL simulation methods used in
industry and academia that contribute to system-level testing
enhancement by exploiting the flexibility of digital simulations
in testing actual controllers and power equipment. This book
addresses recent advances in real-time HIL simulation in
several domains (also in new and promising areas), including
technique improvements to promote its wider use. It is
composed of 14 papers dealing with advances in HIL testing
of power electronic converters, power system protection,
modeling for real-time digital simulation, co-simulation,
geographically distributed HIL, and multiphysics HIL, among
other topics.
COMSOL5 Multiphysics® is one of the most valuable
software modeling tools for engineers and scientists. This
book, an updated edition of the previously published,
COMSOL for Engineers, covers COMSOL5 which now
includes a revolutionary tool, the Application Builder. This
component enables users to build apps based on COMSOL
models that can be run on almost any operating system
(Windows, MAC, mobile/iOS, etc.). Designed for engineers
from various disciplines, the book introduces multiphysics
modeling techniques and examples accompanied by practical
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introduce readers to use COMSOL as an engineering tool for
modeling, by solving examples that could become a guide for
modeling similar or more complicated problems. The book
provides a collection of examples and modeling guidelines
through which readers can build their own models. The
mathematical fundamentals, engineering principles, and
design criteria are presented as integral parts of the
examples. At the end of chapters are references that contain
more in-depth physics, technical information, and data; these
are referred to throughout the book and used in the
examples. COMSOL5 for Engineers could be used to
complement another text that provides background training in
engineering computations and methods. Exercises are
provided at the end of the text for use in adoption situations.
Features: •Expands the Finite Element Method (FEM) theory
and adds more examples from the original edition •Outlines
the new features in COMSOL5, the graphical user interface
(GUI), and how to build a COMSOL app for models •Includes
apps for selected model examples-with parameterization of
these models •Features new and modified, solved model
examples, in addition to the models provided in the original
edition •Companion disc with executable copies of each
model and their related animations eBook Customers:
Companion files are available for downloading with order
number/proof of purchase by writing to the publisher at
info@merclearning.com.
Multiphysics Simulations in Automotive and Aerospace
Applications provides the fundamentals and latest
developments on numerical methods for solving multiphysics
problems, including fluid-solid interaction, fluid-structurethermal coupling, electromagnetic-fluid-solid coupling, vibro
and aeroacoustics. Chapters describe the different algorithms
and numerical methods used for solving coupled problems
Page 6/28

Online Library Advances In Multiphysics
Simulation And Experimental Testing Of Mems
Computational
Adncoupling
Experimental
In or
using implicit or explicit
problemsMethods
from industrial
Structures
academic applications. Given the book’s comprehensive
coverage, automotive and aerospace engineers, designers,
graduate students and researchers involved in the simulation
of practical coupling problems will find the book useful in its
approach. Provides the fundamentals of numerical methods,
along with comprehensive examples for solving coupled
problems Features multi-physics methods and available
codes, along with what those codes can do Presents
examples from industrial and academic applications
If you’re interested in engineering analysis applications for
various product development tasks, then you need to add this
technical guide to your bookshelf. Written by a team of
engineers at Siemens PLM Software, it provides deep
insights about finite element analysis and will help anyone
interested in computer-aided engineering. NX Advanced
Simulation is a feature-rich system for multi-physics
calculations that can be used to study strength and dynamics,
aerodynamic performance, internal and external flow of
liquids and gases, cooling systems, experimental
engineering, and more. Whether you’re just starting out as
an engineer or are an experienced professional, you’ll be
delighted by the insights and practical knowledge in
Engineering Analysis with NX Advanced Simulation.
This volume presents selected papers from the 7th
International Congress on Computational Mechanics and
Simulation held at IIT Mandi, India. The papers discuss the
development of mathematical models representing physical
phenomena and applying modern computing methods and
simulations to analyse them. The studies cover recent
advances in the fields of nano mechanics and biomechanics,
simulations of multiscale and multiphysics problems,
developments in solid mechanics and finite element method,
advancements in computational fluid dynamics and transport
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and techniques in emerging areas. The volume will be of
interest to researchers and academics from civil engineering,
mechanical engineering, aerospace engineering, materials
engineering/science, physics, mathematics and other
disciplines.
This book consists of selected peer-reviewed papers
presented at the NAFEMS India Regional Conference (NIRC
2018). It covers current topics related to advances in
computer aided design and manufacturing. The book focuses
on the latest developments in engineering modelling and
simulation, and its application to various complex engineering
systems. Finite element method/finite element analysis,
computational fluid dynamics, and additive manufacturing are
some of the key topics covered in this book. The book aims to
provide a better understanding of contemporary product
design and analyses, and hence will be useful for
researchers, academicians, and professionals.
In engineering design and development, reliable and accurate
computational methods are requested to replace or
complement expensive and time consuming experimental trial
and error work. Tremendous advancements have been
achieved during recent years due to improved numerical
solutions of non-linear partial differential equations and
computer developments to achieve efficient and rapid
calculations. Nevertheless, to further progress in
computational methods will require developments in
theoretical and predictive procedures – both basic and
innovative – and in applied research. Accurate experimental
investigations are needed to validate the numerical
calculations. This book contains the edited versions of the
papers presented at the Tenth International Conference on
Advanced Computational Methods and Experimental
Measurements in Heat Transfer and Mass Transfer held in
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conference series is to provide a forum for presentation and
discussion of advanced topics, new approaches and
application of advanced computational methods and
experimental measurements to heat and mass transfer
problems. The contributed papers are grouped in the
following appropriate sections to provide better access for
readers: Natural and forced convection; Heat exchangers;
Advances in computational methods; Heat recovery; Heat
transfer; Modelling and experiments.
Efforts performed under this task to evolve a high-fidelity
methodology for multi-physics applications in all speed
regimes are summarized. Among the disciplines considered
are fluid dynamics (turbulence, acoustics), electromagnetics,
magnetogasdynamics, aero-structural interactions and
thermo-chemical nonequilibrium. For high-order accuracy, a
compact-difference based method is developed,
supplemented by a filtering procedure to guarantee numerical
stability in the presence of boundary truncation, stretching
and non-linearity. The filter is also shown to be suitable for
sub-grid closure within the high-order no-model large-eddy
simulation. Further, boundary treatments for domaindecomposition techniques have also been developed. For
high-temperature kinetics, accuracy is enforced through
development and validation of master-equation and extended
Navier-Stokes approaches, which facilitate accounting of
detailed energy transfers between vibrational, rotational and
translational modes, and their impact on dissociation.
This book highlights a unique combination of numerical tools
and strategies for handling the challenges of multiphysics
simulation, with a specific focus on electromechanical
systems as the target application. Features: introduces the
concept of design via simulation, along with the role of
multiphysics simulation in today’s engineering environment;
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techniques in the design and development of
electromechanical systems; provides an overview of the
physics commonly involved with electromechanical systems
for applications such as electronics, magnetic components,
RF components, actuators, and motors; reviews the
governing equations for the simulation of related multiphysics
problems; outlines relevant (topology and parametric size)
optimization methods for electromechanical systems;
describes in detail several multiphysics simulation and
optimization example studies in both two and three
dimensions, with sample numerical code.
Multiphysics Modeling: Numerical Methods and Engineering
Applications: Tsinghua University Press Computational
Mechanics Series describes the basic principles and methods
for multiphysics modeling, covering related areas of physics
such as structure mechanics, fluid dynamics, heat transfer,
electromagnetic field, and noise. The book provides the latest
information on basic numerical methods, also considering
coupled problems spanning fluid-solid interaction, thermalstress coupling, fluid-solid-thermal coupling, electromagnetic
solid thermal fluid coupling, and structure-noise coupling.
Users will find a comprehensive book that covers background
theory, algorithms, key technologies, and applications for
each coupling method. Presents a wealth of multiphysics
modeling methods, issues, and worked examples in a single
volume Provides a go-to resource for coupling and
multiphysics problems Covers the multiphysics details not
touched upon in broader numerical methods references,
including load transfer between physics, element level strong
coupling, and interface strong coupling, amongst others
Discusses practical applications throughout and tackles reallife multiphysics problems across areas such as automotive,
aerospace, and biomedical engineering
Page 10/28

Online Library Advances In Multiphysics
Simulation And Experimental Testing Of Mems
Computational
Adn Experimental
Methods
In
Simscape, a Matlab/Simulink
toolbox for modeling
physical
Structures
systems, is the ideal platform for developing and deploying
models for hybrid and electric vehicle systems and subsystems. This book is step-by-step guide through the process
of developing precise and accurate models for all critical
areas of hybrid and electric vehicles. For electric and hybrid
technology to deliver superior performance and efficiency, all
sub-systems have to work seamlessly and in unison every
time and all the time. To ensure this level of precision and
reliability, modeling and simulation play crucial roles during
the design and development cycle of electric and hybrid
vehicles. The majority of books currently on the market
discuss relevant technologies and the physics and
engineering of hybrid and electric vehicles. This book is
unique by focusing on developing models of physical systems
at the core of these vehicles using the tool of choice,
Simscape. Relevant background and appropriate theory are
referenced and summarized in the context of model
development with significantly more emphasis on the model
development procedure and obtaining usable and accurate
results.

Since many processes in the food industry involve
fluid flow and heat and mass transfer, Computational
Fluid Dynamics (CFD) provides a powerful earlystage simulation tool for gaining a qualitative and
quantitative assessment of the performance of food
processing, allowing engineers to test concepts all
the way through the development of a process or
system. Published in 2007, the first edition was the
first book to address the use of CFD in food
processing applications, and its aims were to present
a comprehensive review of CFD applications for the
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development trends in the development of the
technology; to provide the engineer and technologist
working in research, development, and operations in
the food industry with critical, comprehensive, and
readily accessible information on the art and science
of CFD; and to serve as an essential reference
source to undergraduate and postgraduate students
and researchers in universities and research
institutions. This will continue to be the purpose of
this second edition. In the second edition, in order to
reflect the most recent research and development
trends in the technology, only a few original chapters
are updated with the latest developments. Therefore,
this new edition mostly contains new chapters
covering the analysis and optimization of cold chain
facilities, simulation of thermal processing and
modeling of heat exchangers, and CFD applications
in other food processes.
This 756-page book examines coal processing,
surface forces and hydrophobicity, process
improvements and environmental controls,
dewatering and drying, gravity separations, industrial
minerals flotation, base metal flotation, flotation
equipment and practice, process reagents, magnetic
and electrostatic separations, modeling and process
control, and resource engineering.
Food Engineering Handbook, Two-Volume Set
provides a stimulating and up-to-date review of food
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and applied principles of food engineering methods
used in food processing operations around the
world. Combining theory with a practical, hands-on
approach, this set examines the thermophysical
properties and modeling of selected processes such
as chilling, freezing, and dehydration, and covers the
key aspects of food engineering, from mass and
heat transfer to steam and boilers, heat exchangers,
diffusion, and absorption. Comprised of Food
Engineering Handbook: Food Engineering
Fundamentals and Food Engineering Handbook:
Food Process Engineering, this comprehensive
resource: Explains the interactions between different
food constituents that might lead to changes in food
properties Describes the characterization of the
heating behavior of foods, their heat transfer, heat
exchangers, and the equipment used in each food
engineering method Discusses rheology, fluid flow,
evaporation, distillation, size reduction, mixing,
emulsion, and encapsulation Provides case studies
of solid–liquid and supercritical fluid extraction and
food behaviors Explores fermentation, enzymes,
fluidized-bed drying, and more Presenting cuttingedge information on new and emerging food
engineering processes, Food Engineering
Handbook, Two-Volume Set offers a complete
reference on the fundamental concepts, modeling,
quality, safety, and technologies associated with
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Advances in Multiphysics Simulation and
Experimental Testing of MemsImperial College
Press
Part of the IFT (Institute of Food Technologists)
series, this book discusses multiphysics modeling
and its application in the development, optimization,
and scale-up of emerging food processing
technologies. The book covers recent research
outcomes to demonstrate process efficiency and the
impact on scalability, safety, and quality, and
technologies including High Pressure Processing,
High Pressure Thermal Sterilization,
Radiofrequency, Ultrasound, Ultraviolet, and Pulsed
Electric Fields Processing. Ideal for food and
process engineers, food technologists, equipment
designers, microbiologists, and research and
development personnel, this book covers the
importance and the methods for applying
multiphysics modeling for the design, development,
and application of these technologies.
Ultrasound is an emerging technology that has been
widely explored in food science and technology
since the late 1990s. The book is divided into three
main areas.Chapters 1 to 5 focus on the basic
principles of ultrasound and how the technology
works on microbial cells, enzymes, and the
chemistry behind the process. Chapters 6 to 15
cover the application of ultrasound in specific food
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food quality and presenting some innovations in food
ingredients and enhancement of unit operations.
Finally, Chapters 16 to 20 present some topics about
manufacture of ultrasound equipment and simulation
of the process, the use of the technology to treat
food industry wastewater, and an industry
perspective. The laws and regulations concerning
emerging technologies, such as ultrasound, are also
discussed, including the new Food Safety
Modernization Act. Provides a clear and
comprehensive panorama of ultrasound technology
Contains updated research behind this technology
Brings the current tested product and future uses
Explores potential future use within the food industry
This book summarizes, defines, and contextualizes
multiphysics with an emphasis on porous materials.
It covers various essential aspects of multiphysics,
from history, definition, and scope to mathematical
theories, physical mechanisms, and numerical
implementations. The emphasis on porous materials
maximizes readers’ understanding as these
substances are abundant in nature and a common
breeding ground of multiphysical phenomena,
especially complicated multiphysics. Dr. Liu’s lucid
and easy-to-follow presentation serve as a blueprint
on the use of multiphysics as a leading edge
technique for computer modeling. The contents are
organized to facilitate the transition from familiar,
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water movement to state-of-the-art applications
involving multiphysics, including poroelasticity,
thermohydro-mechanical processes, electrokinetics,
electromagnetics, fluid dynamics, fluid structure
interaction, and electromagnetomechanics. This
volume serves as both a general reference and
specific treatise for various scientific and engineering
disciplines involving multiphysics simulation and
porous materials.
This book gathers a collection of extended papers
based on presentations given during the SimHydro
2017 conference, held in Sophia Antipolis, Nice,
France on June 14–16, 2017. It focuses on how to
choose the right model in applied hydraulics and
considers various aspects, including the modeling
and simulation of fast hydraulic transients, 3D
modeling, uncertainties and multiphase flows. The
book explores both limitations and performance of
current models and presents the latest
developments in new numerical schemes, highperformance computing, multiphysics and multiscale
methods, and better interaction with field or scale
model data. It gathers the lastest theoretical and
innovative developments in the modeling field and
presents some of the most advance applications on
various water related topics like uncertainties, flood
simulation and complex hydraulic applications. Given
its breadth of coverage, it addresses the needs and
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Modeling of Microscale Transport in Biological Processes
provides a compendium of recent advances in theoretical and
computational modeling of biotransport phenomena at the
microscale. The simulation strategies presented range from
molecular to continuum models and consider both numerical
and exact solution method approaches to coupled systems of
equations. The biological processes covered in this book
include digestion, molecular transport, microbial swimming,
cilia mediated flow, microscale heat transfer, micro-vascular
flow, vesicle dynamics, transport through bio-films and biomembranes, and microscale growth dynamics. The book is
written for an advanced academic research audience in the
fields of engineering (encompassing biomedical, chemical,
biological, mechanical, and electrical), biology and
mathematics. Although written for, and by, expert
researchers, each chapter provides a strong introductory
section to ensure accessibility to readers at all levels.
Features recent developments in theoretical and
computational modeling for clinical researchers and
engineers Furthers researcher understanding of fluid flow in
biological media and focuses on biofluidics at the microscale
Includes chapters expertly authored by internationally
recognized authorities in the fundamental and applied fields
that are associated with microscale transport in living media
This contributed volume contains the results of the research
program “Agreement for Hybrid and Electric Vehicles”,
developed in the framework of the Energy Technology
Network of the International Energy Agency. The topical
focus lies on technology options for the system optimization
of hybrid and electric vehicle components and drive train
configurations which enhance the energy efficiency of the
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interdisciplinary, covering insights from fields. The target
audience primarily comprises researchers and industry
experts in the field of automotive engineering, but the book
may also be beneficial for graduate students.
Multiphysics Modelling: Materials, Components, and Systems
focuses on situations where coupled phenomena involving a
combination of thermal, fluid, and solid mechanics occur.
Important fundamentals of the various physics that are
required in multiphysics modelling are introduced and
supported with practical problems. More advanced topics
such as creep deformation, fatigue and fracture, multiphase
flow or melting in porous media are tackled. 3D interactions in
system architectures and energy systems such as batteries,
reformer or fuel cells, and modelling of high-performance
materials are exemplified. Important multiphysics modelling
issues are highlighted. In addition to theory, solutions to
problems, such as in linear and non-linear situations are
addressed, as well as specific solutions for multiphysics
modelling of fluid-solid, solid-solid and fluid-fluid interactions
are given. Drawing on teaching experience, industry
solutions, and the latest research, this book is the most
complete guide to multiphysics modelling available for
students and researchers in diverse science and engineering
disciplines. Provides a thorough intro to the theory behind
multiphysics modeling Covers both linear and non-linear
material behaviors Helps to answer practical questions such
as when to use 2D or 3D modeling
Three international symposia “Innovative Processing and
Synthesis of Ceramics, Glasses and Composites”, “Ceramic
Matrix Composites”, and “Microwave Processing of
Ceramics” were held during Materials Science & Technology
2009 Conference & Exhibition (MS&T’09), Pittsburgh, PA,
October 25-29, 2009. These symposia provided an
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to discuss and exchange state-of-the-art ideas, information,
and technology on advanced methods and approaches for
processing, synthesis and characterization of ceramics,
glasses, and composites. A total of 83 papers, including 20
invited talks, were presented in the form of oral and poster
presentations. Authors from 19 countries (Austria, Belarus,
Brazil, Bulgaria, Canada, China, Egypt, France, Germany,
India, Iran, Italy, Japan, Russia, South Korea, Taiwan,
Turkey, U.K., and the United States) participated. The
speakers represented universities, industries, and
government research laboratories.
Computational methods for the modeling and simulation of
the dynamic response and behavior of particles, materials
and structural systems have had a profound influence on
science, engineering and technology. Complex science and
engineering applications dealing with complicated structural
geometries and materials that would be very difficult to treat
using analytical methods have been successfully simulated
using computational tools. With the incorporation of quantum,
molecular and biological mechanics into new models, these
methods are poised to play an even bigger role in the future.
Advances in Computational Dynamics of Particles, Materials
and Structures not only presents emerging trends and cutting
edge state-of-the-art tools in a contemporary setting, but also
provides a unique blend of classical and new and innovative
theoretical and computational aspects covering both particle
dynamics, and flexible continuum structural dynamics
applications. It provides a unified viewpoint and encompasses
the classical Newtonian, Lagrangian, and Hamiltonian
mechanics frameworks as well as new and alternative
contemporary approaches and their equivalences in [start
italics]vector and scalar formalisms[end italics] to address the
various problems in engineering sciences and physics.
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from a unified perspective, to both particle and continuum
mechanics of flexible structures and materials Presents new
and traditional developments, as well as alternate
perspectives, for space and time discretization Describes a
unified viewpoint under the umbrella of Algorithms by Design
for the class of linear multi-step methods Includes
fundamentals underlying the theoretical aspects and
numerical developments, illustrative applications and practice
exercises The completeness and breadth and depth of
coverage makes Advances in Computational Dynamics of
Particles, Materials and Structures a valuable textbook and
reference for graduate students, researchers and
engineers/scientists working in the field of computational
mechanics; and in the general areas of computational
sciences and engineering.
This book provides a systematic and comprehensive
introduction to the neutronics of advanced nuclear systems,
covering all key aspects, from the fundamental theories and
methodologies to a wide range of advanced nuclear system
designs and experiments. It is the first-ever book focusing on
the neutronics of advanced nuclear systems in the world.
Compared with traditional nuclear systems, advanced nuclear
systems are characterized by more complex geometry and
nuclear physics, and pose new challenges in terms of
neutronics. Based on the achievements and experiences of
the author and his team over the past few decades, the book
focuses on the neutronics characteristics of advanced nuclear
systems and introduces novel neutron transport
methodologies for complex systems, high-fidelity calculation
software for nuclear design and safety evaluation, and highintensity neutron source and technologies for neutronics
experiments. At the same time, it describes the development
of various neutronics designs for advanced nuclear systems,
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reactors. The book not only summarizes the progress and
achievements of the author’s research work, but also
highlights the latest advances and investigates the forefront
of the field and the road ahead.
This volume takes a much needed multiphysical approach to
the numerical and experimental evaluation of the mechanical
properties of MEMS and NEMS. The contributed chapters
present many of the most recent developments in fields
ranging from microfluids and damping to structural analysis,
topology optimization and nanoscale simulations. The book
responds to a growing need emerging in academia and
industry to merge different areas of expertise towards a
unified design and analysis of MEMS and NEMS.
The expansion of unconventional petroleum resources in the
recent decade and the rapid development of computational
technology have provided the opportunity to develop and
apply 3D numerical modeling technology to simulate the
hydraulic fracturing of shale and tight sand formations. This
book presents 3D numerical modeling technologies for
hydraulic fracturing developed in recent years, and introduces
solutions to various 3D geomechanical problems related to
hydraulic fracturing. In the solution processes of the case
studies included in the book, fully coupled multi-physics
modeling has been adopted, along with innovative
computational techniques, such as submodeling. In practice,
hydraulic fracturing is an essential project component in shale
gas/oil development and tight sand oil, and provides an
essential measure in the process of drilling cuttings
reinjection (CRI). It is also an essential measure for widened
mud weight window (MWW) when drilling through naturally
fractured formations; the process of hydraulic plugging is a
typical application of hydraulic fracturing. 3D modeling and
numerical analysis of hydraulic fracturing is essential for the
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accurate solutions for optimized stage intervals in a
multistage fracking job. It also provides optimized wellspacing for the design of zipper-frac wells. Numerical
estimation of casing integrity under stimulation injection in the
hydraulic fracturing process is one of major concerns in the
successful development of unconventional resources. This
topic is also investigated numerically in this book. Numerical
solutions to several other typical geomechanics problems
related to hydraulic fracturing, such as fluid migration caused
by fault reactivation and seismic activities, are also presented.
This book can be used as a reference textbook to petroleum,
geotechnical and geothermal engineers, to senior
undergraduate, graduate and postgraduate students, and to
geologists, hydrogeologists, geophysicists and applied
mathematicians working in this field. This book is also a
synthetic compendium of both the fundamentals and some of
the most advanced aspects of hydraulic fracturing
technology.

With its discussion of strategies for modeling
complex materials using new numerical techniques,
mainly those based on the finite element method,
this monograph covers a range of topics including
computational plasticity, multi-scale formulations,
optimization and parameter identification, damage
mechanics and nonlinear finite elements.
"Multiphysics simulation of emerging food processing
technologies discusses how multiphysics modeling i.e., the simulation of the entire process comprising
the actual equipment, varying process conditions
and the physical properties of the food to be treated Page 22/28
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scale-up of emerging food processing technologies
and shows the most recent research outcomes to
demonstrate process efficiency and the impact on
scalability, safety and quality. Technologies covered
include: high pressure processing, high pressure
thermal sterilization, radiofrequency, microwave,
ultrasound, ultraviolet, and pulsed electric fields
processing. The book is targeted to food and
process engineers, food technologists, equipment
designers, and research and development personnel
including microbiologists, both in industry and
academia. Multiphysics simulation of emerging food
processing technologies fully describes the
importance and the methods for applying
multiphysics modeling for the design, development,
and application of these technologies"-Multiphysics Modelling of Fluid-Particulate Systems
provides an explanation of how to model fluidparticulate systems using Eulerian and Lagrangian
methods. The computational cost and relative merits
of the different methods are compared, with
recommendations on where and how to apply them
provided. The science underlying the
fluid?particulate phenomena involves computational
fluid dynamics (for liquids and gases), computational
particle dynamics (solids), and mass and heat
transfer. In order to simulate these systems, it is
essential to model the interactions between phases
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details instructions for several numerical methods of
dealing with this complex problem. This book is
essential reading for researchers from all
backgrounds interested in multiphase flows or fluidsolid modeling, as well as engineers working on
related problems in chemical engineering, food
science, process engineering, geophysics or
metallurgical processing. Provides detailed coverage
of Resolved and Unresolved Computational Fluid
Dynamics - Discrete Element Method (CFD-DEM),
Smoothed Particle Hydrodynamics, and their various
attributes Gives an excellent summary of a range of
simulation techniques and provides numerical
examples Starts with a broad introduction to fluidparticulate systems to help readers from a range of
disciplines grasp fundamental principles
Innovative Food Processing Technologies:
Extraction, Separation, Component Modification and
Process Intensification focuses on advances in new
and novel non-thermal processing technologies
which allow food producers to modify and process
food with minimal damage to the foodstuffs. The
book is highly focused on the application of new and
novel technologies, beginning with an introductory
chapter, and then detailing technologies which can
be used to extract food components. Further
sections on the use of technologies to modify the
structure of food and the separation of food
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focusing on process intensification and
enhancement. Provides information on a variety of
food processing technologies Focuses on advances
in new and novel non-thermal processing
technologies which allow food producers to modify
and process food with minimal damage to the
foodstuffs Presents a strong focus on the application
of technologies in a variety of situations Created by
editors who have a background in both the industry
and academia
Structural health monitoring (SHM) is a relatively
new and alternative way of non-destructive
inspection (NDI). It is the process of implementing a
damage detection and characterization strategy for
composite structures. The basis of SHM is the
application of permanent fixed sensors on a
structure, combined with minimum manual
intervention to monitor its structural integrity. These
sensors detect changes to the material and/or
geometric properties of a structural system, including
changes to the boundary conditions and system
connectivity, which adversely affect the system's
performance. This book's primary focus is on the
diagnostics element of SHM, namely damage
detection in composite structures. The techniques
covered include the use of Piezoelectric transducers
for active and passive Ultrasonics guided waves and
electromechanical impedance measurements, and
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fiber optic sensors for strain sensing. It also includes
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numerical modeling of wave propagation in
composite structures. Contributed chapters written
by leading researchers in the field describe each of
these techniques, making it a key text for
researchers and NDI practitioners as well as
postgraduate students in a number of specialties
including materials, aerospace, mechanical and
computational engineering. Contents: Damage
Detection and Characterization with Piezoelectric
Transducers — Active Sensing (Z Sharif Khodaei and
M H Aliabadi)Modeling Guided Wave Propagation in
Composite Structures Using Local Interaction
Simulation Approach (Yanfeng Shen and Carlos E S
Cesnik)Design and Development of a Phased Array
System for Damage Detection in Structures (Bruno
Rocha, Mehmet Yildiz & Afzal Suleman)Degradation
Detection in Composite Structures with PZT
Transducers (Wies?aw M Ostachowicz, Pawe? H
Malinowski & Tomasz Wandowski)Numerical
Modelling of Wave Propagation in Composite
Structures (Sourav Banerjee)SHM of Composite
Structures by Fibre Optic Sensors (Alfredo
Guemes)Impact Detection and Identification with
Piezoceramic Sensors — Passive Sensing (Z Sharif
Khodaei and M H Aliabadi) Readership:
Researchers and NDI practitioners as well as
postgraduate students in a number of specialties
including materials, aerospace, mechanical and
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Structures
Health Modelling;Non-Destrctive
Inspection;Dignostic SHM;Aerospace
Engineering;Microelectromechanical
Systems;Acoustic Emission
Monitoring;AccelerometersReview:0
Finite element methods for approximating partial
differential equations that arise in science and
engineering analysis find widespread application.
Numerical analysis tools make the solutions of
coupled physics, mechanics, chemistry, and even
biology accessible to the novice modeler.
Nevertheless, modelers must be aware of the
limitations and difficulties in developing numerical
models that faithfully represent the system they are
modeling. This textbook introduces the intellectual
framework for modeling with Comsol Multiphysics, a
package which has unique features in representing
multiply linked domains with complex geometry,
highly coupled and nonlinear equation systems, and
arbitrarily complicated boundary, auxiliary, and initial
conditions. But with this modeling power comes
great opportunities and great perils. Progressively, in
the first part of the book the novice modeler
develops an understanding of how to build up
complicated models piecemeal and test them
modularly. The second part of the book introduces
advanced analysis techniques. The final part of the
book deals with case studies in a broad range of
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application areas including nonlinear pattern
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formation, thin film dynamics and heterogeneous
catalysis, composite and effective media for heat,
mass, conductivity, and dispersion, population
balances, tomography, multiphase flow,
electrokinetic, microfluidic networks, plasma
dynamics, and corrosion chemistry. As a revision of
Process Modeling and Simulation with Finite
Element Methods, this book uses the very latest
features of Comsol Multiphysics. There are new
case studies on multiphase flow with phase change,
plasma dynamics, electromagnetohydrodynamics,
microfluidic mixing, and corrosion. In addition, major
improvements to the level set method for multiphase
flow to ensure phase conservation is introduced.
More information about COMSOL can be found
here.
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