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This book presents selected peer-reviewed papers
from the International Conference on Recent
Advancements in Air Conditioning and Refrigeration
(RAAR) 2019. The focus is on current research in a
very topical area of HVAC technology, which has
wide-ranging applications. The topics covered
include modern air conditioning and refrigeration
practices, environment-friendly refrigerants, highperformance components, computer-assisted
design, manufacture, operations and data
management, energy-efficient buildings, and
application of solar energy to heating and air
conditioning. This book is useful for researchers and
industry professionals working in the field of heating,
air conditioning and refrigeration.
This self-contained, interdisciplinary book
encompasses mathematics, physics, computer
programming, analytical solutions and numerical
modelling, industrial computational fluid dynamics
(CFD), academic benchmark problems and
engineering applications in conjunction with the
research field of anisotropic turbulence. It focuses on
theoretical approaches, computational examples and
numerical simulations to demonstrate the strength of
a new hypothesis and anisotropic turbulence
modelling approach for academic benchmark
problems and industrially relevant engineering
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applications. This book contains MATLAB codes,
and C programming language based User-Defined
Function (UDF) codes which can be compiled in the
ANSYS-FLUENT environment. The computer codes
help to understand and use efficiently a new concept
which can also be implemented in any other
software packages. The simulation results are
compared to classical analytical solutions and
experimental data taken from the literature. A
particular attention is paid to how to obtain accurate
results within a reasonable computational time for
wide range of benchmark problems. The provided
examples and programming techniques help
graduate and postgraduate students, engineers and
researchers to further develop their technical skills
and knowledge.
??21???????
This book presents a selection of cutting-edge
methods that allow readers to obtain novel models
for nonlinear solid mechanics. Today, engineers
need more accurate techniques for modeling solid
body mechanics, chiefly due to innovative methods
like additive manufacturing—for example, 3D
printing—but also due to miniaturization. This book
focuses on the formulation of continuum and discrete
models for complex materials and systems, and
especially the design of metamaterials. It gathers
outstanding papers from the international conference
IcONSOM 2019
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Contemporary engineering design is heavily based
on computer simulations. Accurate, high-fidelity
simulations are used not only for design verification
but, even more importantly, to adjust parameters of
the system to have it meet given performance
requirements. Unfortunately, accurate simulations
are often computationally very expensive with
evaluation times as long as hours or even days per
design, making design automation using
conventional methods impractical. These and other
problems can be alleviated by the development and
employment of so-called surrogates that reliably
represent the expensive, simulation-based model of
the system or device of interest but they are much
more reasonable and analytically tractable. This
volume features surrogate-based modeling and
optimization techniques, and their applications for
solving difficult and computationally expensive
engineering design problems. It begins by presenting
the basic concepts and formulations of the surrogatebased modeling and optimization paradigm and then
discusses relevant modeling techniques,
optimization algorithms and design procedures, as
well as state-of-the-art developments. The chapters
are self-contained with basic concepts and
formulations along with applications and examples.
The book will be useful to researchers in engineering
and mathematics, in particular those who employ
computationally heavy simulations in their design
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work.
Today, it is difficult to imagine all spheres of human
activity without personal computers, solid-state electronic
devices, micro- and nanoelectronics, photoconverters,
and mobile communication devices. The basic material
of modern electronics and for all of these industries is
semiconductor silicon. Its properties and applications are
determined by defects in its crystal structure. However,
until now, there has been no complete and reliable
description of the creation and transformation of such a
defective structure. This book solves this mystery
through two different approaches to semiconductor
silicon: the classical and the probabilistic. This book
brings together, for the first time, all existing
experimental and theoretical information on the internal
structure of semiconductor silicon. It will appeal to a wide
range of readers, from materials scientists and practical
engineers to students.
The Special Issue presents almost 40 papers on recent
research in modeling of pyrometallurgical systems,
including physical models, first-principles models,
detailed CFD and DEM models as well as statistical
models or models based on machine learning. The
models cover the whole production chain from raw
materials processing through the reduction and
conversion unit processes to ladle treatment, casting,
and rolling. The papers illustrate how models can be
used for shedding light on complex and inaccessible
processes characterized by high temperatures and
hostile environment, in order to improve process
performance, product quality, or yield and to reduce the
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requirements of virgin raw materials and to suppress
harmful emissions.
Heat and mass transfer is the core science for many
industrial processes as well as technical and scientific
devices. Automotive, aerospace, power generation (both
by conventional and renewable energies), industrial
equipment and rotating machinery, materials and
chemical processing, and many other industries are
requiring heat and mass transfer processes. Since the
early studies in the seventeenth and eighteenth
centuries, there has been tremendous technical progress
and scientific advances in the knowledge of heat and
mass transfer, where modeling and simulation
developments are increasingly contributing to the current
state of the art. Heat and Mass Transfer - Advances in
Science and Technology Applications aims at providing
researchers and practitioners with a valuable
compendium of significant advances in the field.
An Introduction to ANSYS Fluent 2019SDC Publications
This book covers all the steps in order to fabricate a labon-a-chip device starting from the idea, the design,
simulation, fabrication and final evaluation. Additionally, it
includes basic theory on microfluidics essential to
understand how fluids behave at such reduced scale.
Examples of successful histories of lab-on-a-chip
systems that made an impact in fields like biomedicine
and life sciences are also provided. This book also: ·
Provides readers with a unique approach and toolset for
lab-on-a-chip development in terms of materials,
fabrication techniques, and components · Discusses
novel materials and techniques, such as paper-based
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devices and synthesis of chemical compounds on-chip ·
Covers the four key aspects of development: basic
theory, design, fabrication, and testing · Provides readers
with a comprehensive list of the most important journals,
blogs, forums, and conferences where microfluidics and
lab-on-a-chip news, methods, techniques and challenges
are presented and discussed, as well as a list of
companies providing design and simulation support,
components, and/or developing lab-on-a-chip and
microfluidic devices.
• Teaches new users how to run Computational Fluid
Dynamics simulations using ANSYS Fluent • Uses
applied problems, with detailed step-by-step instructions
• Designed to supplement undergraduate and graduate
courses • Covers the use of ANSYS Workbench,
ANSYS DesignModeler, ANSYS Meshing and ANSYS
Fluent • Compares results from ANSYS Fluent with
numerical solutions using Mathematica As an engineer,
you may need to test how a design interacts with fluids.
For example, you may need to simulate how air flows
over an aircraft wing, how water flows through a filter, or
how water seeps under a dam. Carrying out simulations
is often a critical step in verifying that a design will be
successful. In this hands-on book, you’ll learn in detail
how to run Computational Fluid Dynamics (CFD)
simulations using ANSYS Fluent. ANSYS Fluent is
known for its power, simplicity and speed, which has
helped make it a world leader in CFD software, both in
academia and industry. Unlike any other ANSYS Fluent
textbook currently on the market, this book uses applied
problems to walk you step-by-step through completing
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CFD simulations for many common flow cases, including
internal and external flows, laminar and turbulent flows,
steady and unsteady flows, and single-phase and
multiphase flows. You will also learn how to visualize the
computed flows in the post-processing phase using
different types of plots. To better understand the
mathematical models being applied, we’ll validate the
results from ANSYS Fluent with numerical solutions
calculated using Mathematica. Throughout this book
we’ll learn how to create geometry using ANSYS
Workbench and ANSYS DesignModeler, how to create
mesh using ANSYS Meshing, how to use physical
models and how to perform calculations using ANSYS
Fluent. The twenty chapters in this book can be used in
any order and are suitable for beginners with little or no
previous experience using ANSYS. Intermediate users,
already familiar with the basics of ANSYS Fluent, will still
find new areas to explore and learn. An Introduction to
ANSYS Fluent 2019 is designed to be used as a
supplement to undergraduate courses in Aerodynamics,
Finite Element Methods and Fluid Mechanics and is
suitable for graduate level courses such as Viscous Fluid
Flows and Hydrodynamic Stability. The use of CFD
simulation software is rapidly growing in all industries.
Companies are now expecting graduating engineers to
have knowledge of how to perform simulations. Even if
you don’t eventually complete simulations yourself,
understanding the process used to complete these
simulations is necessary to be an effective team
member. People with experience using ANSYS Fluent
are highly sought after in the industry, so learning this
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software will not only give you an advantage in your
classes, but also when applying for jobs and in the
workplace. This book is a valuable tool that will help you
master ANSYS Fluent and better understand the
underlying theory.
???????
This book highlights peer reviewed articles from the 1st
International Conference on Renewable Energy and
Energy Conversion, ICREEC 2019, held at Oran in
Algeria. It presents recent advances, brings together
researchers and professionals in the area and presents a
platform to exchange ideas and establish opportunities
for a sustainable future. Topics covered in this
proceedings, but not limited to, are photovoltaic systems,
bioenergy, laser and plasma technology, fluid and flow
for energy, software for energy and impact of energy on
the environment.
?20?,???????????????,????????????????
? ???????? ???????????? ????????? ?? ?????????
???????????? ????????????: ?????????? ??????????
????? ????????? ? ??????????????; ??????????
??????????; ???????????? ????? ? ?????????????;
???????????? ????????????? ??????????? ? ??????
????????; ???????? ?????????? ?????????????? ?
?????????????????? ??????????; ????????????? ???????????????? ????????? ? ??????????? ???????????.
????? ??????????? ?????-2016 ???????? ????????
?????????? ?????????? ? ?????????? ??????? ?????? ?
????????? ? ?????????? ??????? ???????????? ?
??????? ??????????? ??????? ??????????. ???????
???????????? ??????? ??? ??????? ?????? – ???????,
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???????, ????????, ????????, ??????????????
?????????? ????????????????, ????? ?????????? ?
????????????? ????????????? ?????????? ?????.
? ??????? ??????? ???????????? ?????? ??????? ?????
????????????? ? ??????? ??????????????? ??????
Ansys Fluent. ??????????? ??????? ???? ?????:
?????????? ??????? ?????? ??????????? ???????? ?
????? ??????????? ???????, ???????????? ???????
?????? ??????????? ???????? ? ????? ???????????
??????? ? ??????????? ?????? ?????? ?????????? ???
????????? ????? ????????? ?????. ??????? ???????
?????????? ??? ????????????, ????????? ????
«?????????????? ?????????????» ?? ?????????
?????????? ????????? ?? ???????????? 16.04.01 –
??????????? ??????, 24.04.03 – ?????????? ? ????????????????? ?? ??????-??????????? ?????????? ???.
??????? ????? ??????? ??? ??????????, ??????????????
? ?????????? ???.
As an engineer, you may need to test how a design
interacts with fluids. For example, you may need to
simulate how air flows over an aircraft wing, how water
flows through a filter, or how water seeps under a dam.
Carrying out simulations is often a critical step in
verifying that a design will be successful. In this handson book, you’ll learn in detail how to run Computational
Fluid Dynamics (CFD) simulations using ANSYS Fluent.
ANSYS Fluent is known for its power, simplicity and
speed, which has helped make it a world leader in CFD
software, both in academia and industry. Unlike any
other ANSYS Fluent textbook currently on the market,
this book uses applied problems to walk you step-byPage 9/15
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step through completing CFD simulations for many
common flow cases, including internal and external
flows, laminar and turbulent flows, steady and unsteady
flows, and single-phase and multiphase flows. You will
also learn how to visualize the computed flows in the
post-processing phase using different types of plots. To
better understand the mathematical models being
applied, we’ll validate the results from ANSYS Fluent
with numerical solutions calculated using Mathematica.
Throughout this book we’ll learn how to create geometry
using ANSYS Workbench and ANSYS DesignModeler,
how to create mesh using ANSYS Meshing, how to use
physical models and how to perform calculations using
ANSYS Fluent. The twenty chapters in this book can be
used in any order and are suitable for beginners with
little or no previous experience using ANSYS.
Intermediate users, already familiar with the basics of
ANSYS Fluent, will still find new areas to explore and
learn. An Introduction to ANSYS Fluent 2020 is designed
to be used as a supplement to undergraduate courses in
Aerodynamics, Finite Element Methods and Fluid
Mechanics and is suitable for graduate level courses
such as Viscous Fluid Flows and Hydrodynamic Stability.
The use of CFD simulation software is rapidly growing in
all industries. Companies are now expecting graduating
engineers to have knowledge of how to perform
simulations. Even if you don’t eventually complete
simulations yourself, understanding the process used to
complete these simulations is necessary to be an
effective team member. People with experience using
ANSYS Fluent are highly sought after in the industry, so
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learning this software will not only give you an advantage
in your classes, but also when applying for jobs and in
the workplace. This book is a valuable tool that will help
you master ANSYS Fluent and better understand the
underlying theory.
?????????????????,??8?.?1?????????????????,???????
;?2????????????;?3????????????????????;?4???????,?
???,???????????;?5??????????,????????????,???????P
LC?;?6????????????????,???????????????,??PI,PD,PID
?????;?7???????????????;?8???????LabVIEW?VisSim?
??.
This book comprises select proceedings of the
International Conference on Recent Innovations and
Developments in Mechanical Engineering (IC-RIDME
2018). The book contains peer reviewed articles
covering thematic areas such as fluid mechanics,
renewable energy, materials and manufacturing, thermal
engineering, vibration and acoustics, experimental
aerodynamics, turbo machinery, and robotics and
mechatronics. Algorithms and methodologies of real-time
problems are described in this book. The contents of this
book will be useful for both academics and industry
professionals.
This book gathers selected, extended and revised
contributions to the 15th International Symposium on
Computer Methods in Biomechanics and Biomedical
Engineering (CMBBE2018), and the 3rd Conference on
Imaging and Visualization, which took place on 26-29
March, 2018, in Lisbon, Portugal. The respective
chapters highlight cutting-edge methods, e.g. new
algorithms, image analysis techniques, and multibody
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modeling methods; and new findings obtained by
applying them in biological and/or medical contexts.
Original numerical studies, Monte Carlo simulations,
FEM analyses and reaction-diffusion models are
described in detail, together with intriguing new
applications. The book offers a timely source of
information for biologists, engineers, applied
mathematicians and clinical researchers working on
multidisciplinary projects, and is also intended to foster
closer collaboration between these groups.
This volume presents several multidisciplinary
approaches to the visual representation of data acquired
from experiments. As an expansion of these approaches,
it is also possible to include data examination generated
by mathematical-physical modeling. Imaging Systems
encompass any subject related to digital images, from
fundamental requirements for a correct image acquisition
to computational algorithms that make it possible to
obtain relevant information for image analysis. In this
context, the book presents selected contributions of a
special session at the Conference on Advanced
Computational Engineering and Experimenting (ACE-X)
2016.
This book presents selected articles from the 5th
International Conference on Geotechnics, Civil
Engineering Works and Structures, held in Ha Noi,
focusing on the theme “Innovation for Sustainable
Infrastructure”, aiming to not only raise awareness of the
vital importance of sustainability in infrastructure
development but to also highlight the essential roles of
innovation and technology in planning and building
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sustainable infrastructure. It provides an international
platform for researchers, practitioners, policymakers and
entrepreneurs to present their recent advances and to
exchange knowledge and experience on various topics
related to the theme of “Innovation for Sustainable
Infrastructure”.
????:Numerical heat transfer and fluid flow
This Special Issue of Energies on “Advances in
Combustion of Gases, Liquid Fuels, Coal and Biomass”
includes five manuscripts on combustion research
related to energy production. Both fundamental and
applied research is included. The papers contain state-ofthe-art experiments, computations, and theory.
Combustion provides an estimated 85% of the world’s
energy consumption. Advances in combustion research
can benefit society in three main ways. Improving energy
efficiency can reduce fuel consumption. Improving
emissions can reduce climate change and adverse
health effects. Improving fire and explosion safety can
protect people, property, and the environment. The
topical areas covered by this Special Issue are broad. It
is hoped that this breadth will lead to a better
understanding of combustion and improved diagnostic
and numerical tools. This, in turn, may result in improved
combustors, a cleaner environment, novel fuels, and
improved safety and energy security.
As an engineer, you may need to test how a design
interacts with fluids. For example, you may need to
simulate how air flows over an aircraft wing, how water
flows through a filter, or how water seeps under a dam.
Carrying out simulations is often a critical step in
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verifying that a design will be successful. In this handson book, you’ll learn in detail how to run Computational
Fluid Dynamics (CFD) simulations using ANSYS Fluent.
ANSYS Fluent is known for its power, simplicity and
speed, which has helped make it a world leader in CFD
software, both in academia and industry. Unlike any
other ANSYS Fluent textbook currently on the market,
this book uses applied problems to walk you step-bystep through completing CFD simulations for many
common flow cases, including internal and external
flows, laminar and turbulent flows, steady and unsteady
flows, and single-phase and multiphase flows. You will
also learn how to visualize the computed flows in the
post-processing phase using different types of plots. To
better understand the mathematical models being
applied, we’ll validate the results from ANSYS Fluent
with numerical solutions calculated using Mathematica.
Throughout this book we’ll learn how to create geometry
using ANSYS Workbench and ANSYS DesignModeler,
how to create mesh using ANSYS Meshing, how to use
physical models and how to perform calculations using
ANSYS Fluent. The chapters in this book can be used in
any order and are suitable for beginners with little or no
previous experience using ANSYS. Intermediate users,
already familiar with the basics of ANSYS Fluent, will still
find new areas to explore and learn. An Introduction to
ANSYS Fluent 2021 is designed to be used as a
supplement to undergraduate courses in Aerodynamics,
Finite Element Methods and Fluid Mechanics and is
suitable for graduate level courses such as Viscous Fluid
Flows and Hydrodynamic Stability. The use of CFD
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simulation software is rapidly growing in all industries.
Companies are now expecting graduating engineers to
have knowledge of how to perform simulations. Even if
you don’t eventually complete simulations yourself,
understanding the process used to complete these
simulations is necessary to be an effective team
member. People with experience using ANSYS Fluent
are highly sought after in the industry, so learning this
software will not only give you an advantage in your
classes, but also when applying for jobs and in the
workplace. This book is a valuable tool that will help you
master ANSYS Fluent and better understand the
underlying theory. Topics Covered • Boundary
Conditions • Drag and Lift • Initialization • Iterations •
Laminar and Turbulent Flows • Mesh • Multiphase Flows
• Nodes and Elements • Pressure • Project Schematic •
Results • Sketch • Solution • Solver • Streamlines •
Transient • Visualizations • XY Plot Table of Contents 1.
Introduction 2. Flat Plate Boundary Layer 3. Flow Past a
Cylinder 4. Flow Past an Airfoil 5. Rayleigh-Benard
Convection 6. Channel Flow 7. Rotating Flow in a Cavity
8. Spinning Cylinder 9. Kelvin-Helmholtz Instability 10.
Rayleigh-Taylor Instability 11. Flow Under a Dam 12.
Water Filter Flow 13. Model Rocket Flow 14. Ahmed
Body 15. Hourglass 16. Bouncing Spheres 17. Falling
Sphere 18. Flow Past a Sphere 19. Taylor-Couette Flow
20. Dean Flow in a Curved Channel 21. Rotating
Channel Flow 22. Compressible Flow Past a Bullet 23.
Vertical Axis Wind Turbine Flow 24. Circular Hydraulic
Jump
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