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Handbook of Research on Aspects and Applications of Incompressible and Compressible Aerodynamics Sep 16 2021 Aerodynamics is a science that improves the ability
to understand theoretical basics and apply fundamental physics in real-life problems. The study of the motion of air, both externally over an airplane wing and
internally over a scramjet engine intake, has acknowledged the significance of studying both incompressible and compressible flow aerodynamics. The Handbook of
Research on Aspects and Applications of Incompressible and Compressible Aerodynamics discusses all aspects of aerodynamics from application to theory. It further
presents the equations and mathematical models used to describe and characterize flow fields as well as their thermodynamic aspects and applications. Covering topics
such as airplane configurations, hypersonic vehicles, and the parametric effect of roughness, this premier reference source is an essential resource for engineers,
scientists, students and educators of higher education, military experts, libraries, government officials, researchers, and academicians.
Nuclear Hydrogen Production Handbook Apr 23 2022 Written by two leading researchers from the world-renowned Japan Atomic Energy Agency, the Nuclear
Hydrogen Production Handbook is an unrivalled overview of current and future prospects for the effective production of hydrogen via nuclear energy. Combining
information from scholarly analyses, industrial data, references, and other resources, this h
The Proceedings of 11th Asia-Oceania Symposium on Fire Science and Technology Nov 06 2020 This book features selected papers from the 11th Asia-Oceania Symposium
on Fire Science and Technology (AOSFST 2018), held in Taipei, Taiwan. Covering the entire spectrum of fire safety science, it focuses on research on fires, explosions,
combustion science, heat transfer, fluid dynamics, risk analysis and structural engineering, as well as other topics. Presenting advanced scientific insights, the book
introduces and advances new ideas in all areas of fire safety science. As such it is a valuable resource for academic researchers, fire safety engineers, and regulators of
fire, construction and safety authorities. Further it provides new ideas for more efficient fire protection.
Recent Advances in Fluid Dynamics Apr 11 2021 This book presents select proceedings of the International Conference on Advances in Fluid Flow and Thermal
Sciences (ICAFFTS 2021) and summarizes the modern research practices in fluid dynamics and fluid power. The content of the book involves advanced topics on
turbulence, droplet deposition, oscillating flows, wave breaking, spray structure and its atomization and flow patterns in mini and micro channels. Technological
concerns relevant to erosion of steam turbine blade due to droplets, influence of baffle cut and baffle pitch on flow regime, bubble formation and propagation in pool
boiling, design optimization of flow regulating valves are included in the book. In addition, recent trends in small-scale hydropower plant and flow stability issues in
nanofluids, solar water heating systems and closed-loop pulsating heat pipes are discussed. Special topics on airflow pattern in railway coach and vortex tube are also
included. This book will be a reliable reference for academicians, researchers and professionals working in the areas of fluid dynamics and fluid power.
Multiphysics Modeling: Numerical Methods and Engineering Applications Feb 09 2021 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, thermal-stress 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 real-life multiphysics problems across areas such as automotive,
aerospace, and biomedical engineering
An Introduction to ANSYS Fluent 2021 Jul 26 2022 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 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 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
Hydrogen Production, Transport, and Storage 2 Oct 29 2022 The papers included in this issue of ECS Transactions were originally presented in the symposium
¿Hydrogen Production, Transport, and Storage 2¿, held during the 211th meeting of The Electrochemical Society, in Chicago, IL, from May 6 to 11, 2007.
Coal and Biomass Gasification Sep 23 2019 This book addresses the science and technology of the gasification process and the production of electricity, synthetic fuels
and other useful chemicals. Pursuing a holistic approach, it covers the fundamentals of gasification and its various applications. In addition to discussing recent
advances and outlining future directions, it covers advanced topics such as underground coal gasification and chemical looping combustion, and describes the state-ofthe-art experimental techniques, modeling and numerical simulations, environmentally friendly approaches, and technological challenges involved. Written in an easy-tounderstand format with a comprehensive glossary and bibliography, the book offers an ideal reference guide to coal and biomass gasification for beginners, engineers
and researchers involved in designing or operating gasification plants.
Innovations in Mechanical Engineering II Oct 05 2020 This book covers a variety of topics in the field of mechanical engineering, with a special focus on methods and
technologies for modeling, simulation, and design of mechanical systems. Based on a set of papers presented at the 2nd International Conference “Innovation in
Engineering”, ICIE, held in Minho, Portugal, on June 28–30, 2022, it focuses on innovation in mechanical engineering, spanning from advanced materials and
composites, optimization of manufacturing and production processes, and converging issues and technologies in additive manufacturing and industry 4.0. It covers
applications in the transport and automotive, and medical and education sector, among others. This book, which belongs to a three-volume set, provides engineering
researchers and professionals with extensive and timely information on new technologies and developments in the field of mechanical engineering and materials.
Progress in Hybrid RANS-LES Modelling Feb 21 2022 The present book contains contributions presented at the Fourth Symposium on Hybrid RANS-LES Methods, held
in Beijing, China, 28-30 September 2011, being a continuation of symposia taking place in Stockholm (Sweden, 2005), in Corfu (Greece, 2007), and Gdansk (Poland,
2009). The contributions to the last two symposia were published as NNFM, Vol. 97 and Vol. 111. At the Beijing symposium, along with seven invited keynotes, another
46 papers (plus 5 posters) were presented addressing topics on Novel turbulence-resolving simulation and modelling, Improved hybrid RANS-LES methods,
Comparative studies of difference modelling methods, Modelling-related numerical issues and Industrial applications.. The present book reflects recent activities and
new progress made in the development and applications of hybrid RANS-LES methods in general.
Congress on Research, Development and Innovation in Renewable Energies Jan 08 2021 The 2021 Congress on Research, Development and Innovation in Renewable
Energies (CIDiER 2021) aims to promote international collaboration that fosters ideas and dialogue on developing a solution to climate change through research and
development that leads to clean energy innovation via renewable energies. These selected papers cover both theoretical and applied research that will strengthen the
implementation of renewable energy projects between universities, research centers, and private companies. Presents leading-edge research on advancing renewable
energy; Promotes international collaboration; Covers biomass, hydraulic, hydrogen, tidal, solar, and wind energy.
Approaches for Clean Combustion in Gas Turbines Dec 19 2021 This book focuses on the development of novel combustion approaches and burner designs for clean
power generation in gas turbines. It shows the reader how to control the release of pollutants to the environment in an effort to reduce global warming. After an
introduction to global warming issues and clean power production for gas turbine applications, subsequent chapters address premixed combustion, burner designs for
clean power generation, gas turbine performance, and insights on gas turbine operability. Given its scope, the book can be used as a textbook for graduate-level courses
on clean combustion, or as a reference book to accompany compact courses for mechanical engineers and young researchers around the world.
Process Modelling and Simulation Jan 20 2022 Since process models are nowadays ubiquitous in many applications, the challenges and alternatives related to their
development, validation, and efficient use have become more apparent. In addition, the massive amounts of both offline and online data available today open the door
for new applications and solutions. However, transforming data into useful models and information in the context of the process industry or of bio-systems requires
specific approaches and considerations such as new modelling methodologies incorporating the complex, stochastic, hybrid and distributed nature of many processes in
particular. The same can be said about the tools and software environments used to describe, code, and solve such models for their further exploitation. Going well
beyond mere simulation tools, these advanced tools offer a software suite built around the models, facilitating tasks such as experiment design, parameter estimation,
model initialization, validation, analysis, size reduction, discretization, optimization, distributed computation, co-simulation, etc. This Special Issue collects novel
developments in these topics in order to address the challenges brought by the use of models in their different facets, and to reflect state of the art developments in
methods, tools and industrial applications.
Handbook of Chemical Looping Technology Nov 18 2021 This comprehensive and up-to-date handbook on this highly topical field, covering everything from new
process concepts to commercial applications. Describing novel developments as well as established methods, the authors start with the evaluation of different oxygen
carriers and subsequently illuminate various technological concepts for the energy conversion process. They then go on to discuss the potential for commercial
applications in gaseous, coal, and fuel combustion processes in industry. The result is an invaluable source for every scientist in the field, from inorganic chemists in
academia to chemical engineers in industry.
Computer Methods, Imaging and Visualization in Biomechanics and Biomedical Engineering II Mar 10 2021 This book gathers selected, extended and revised
contributions to the 17th International Symposium on Computer Methods in Biomechanics and Biomedical Engineering and the 5th Conference on Imaging and
Visualization (CMBBE 2021), held online on September 7-9, 2021, from Bonn, Germany. It reports on cutting-edge models, algorithms and imaging techniques for
studying cells, tissues and organs in normal and pathological conditions. It covers numerical and machine learning methods, finite element modeling and virtual reality
techniques, applied to understand biomechanics of movement, fluid and soft tissue biomechanics. It also reports on related advances in rehabilitation, surgery and
diagnosis. All in all, this book offers a timely snapshot of the latest research and current challenges at the interface between biomedical engineering, computational
biomechanics and biological imaging. Thus, it is expected to provide a source of inspiration for future research and cross-disciplinary collaborations.
Proceedings of the 2nd Vietnam Symposium on Advances in Offshore Engineering Feb 27 2020 This book gathers a selection of refereed papers presented at the 2nd
Vietnam Symposium on Advances in Offshore Engineering (VSOE 2021), held in 2022 in Ho Chi Minh City, Vietnam. The book consists of articles written by
researchers, practitioners, policymakers, and entrepreneurs addressing the important topic of technological and policy changes intended to promote renewable energies
and to generate business opportunities in oil and gas and offshore renewable energy. With a special focus on sustainable energy and marine planning, the book brings
together the latest lessons learned in offshore engineering, technological innovations, cost-effective and safer foundations and structural solutions, environmental
protection, hazards, vulnerability, and risk management. Its content caters to graduate students, researchers, and industrial practitioners working in the fields of
offshore engineering and renewable energies.
Advances in Nuclear Power Engineering Jul 14 2021
Laboratory Unit Operations and Experimental Methods in Chemical Engineering Jul 22 2019 This book covers a wide variety of topics related to the application of
experimental methods, in addition to the pedagogy of chemical engineering laboratory unit operations. The purpose of this book is to create a platform for the exchange
of different experimental techniques, approaches and lessons, in addition to new ideas and strategies in teaching laboratory unit operations to undergraduate chemical
engineering students. It is recommended for instructors and students of chemical engineering and natural sciences who are interested in reading about different
experimental setups and techniques, covering a wide range of scales, which can be widely applied to many areas of chemical engineering interest.
Fuel Cell Science and Engineering, 2 Volume Set Aug 15 2021 Fuel cells are expected to play a major role in the future power supply that will transform to renewable,
decentralized and fluctuating primary energies. At the same time the share of electric power will continually increase at the expense of thermal and mechanical energy
not just in transportation, but also in households. Hydrogen as a perfect fuel for fuel cells and an outstanding and efficient means of bulk storage for renewable energy
will spearhead this development together with fuel cells. Moreover, small fuel cells hold great potential for portable devices such as gadgets and medical applications
such as pacemakers. This handbook will explore specific fuel cells within and beyond the mainstream development and focuses on materials and production processes
for both SOFC and lowtemperature fuel cells, analytics and diagnostics for fuel cells, modeling and simulation as well as balance of plant design and components. As
fuel cells are getting increasingly sophisticated and industrially developed the issues of quality assurance and methodology of development are included in this
handbook. The contributions to this book come from an international panel of experts from academia, industry, institutions and government. This handbook is oriented
toward people looking for detailed information on specific fuel cell types, their materials, production processes, modeling and analytics. Overview information on the
contrary on mainstream fuel cells and applications are provided in the book 'Hydrogen and Fuel Cells', published in 2010.
Handbook of Research on Developments and Trends in Industrial and Materials Engineering Jun 13 2021 In today’s modernized world, new research and empirical
findings are being conducted and found within various professional industries. The field of engineering is no different. Industrial and material engineering is

continually advancing, making it challenging for practitioners to keep pace with the most recent trends and methods. Engineering professionals need a handbook that
provides up-to-date research on the newest methodologies in this imperative industry. The Handbook of Research on Developments and Trends in Industrial and
Materials Engineering is a collection of innovative research on the theoretical and practical aspects of integrated systems within engineering. This book provides a
forum for professionals to understand the advancing methods of engineering. While highlighting topics including operations management, decision analysis, and
communication technology, this book is ideally designed for researchers, managers, engineers, industrialists, manufacturers, academicians, policymakers, scientists, and
students seeking current research on recent findings and modern approaches within industrial and materials engineering.
Wind Energy Harvesting Dec 27 2019 This book provides the fundamental concepts required for the development of an efficient small-scale wind turbine. For
centuries, engineers and scientists have used wind turbines of all shapes and sizes to harvest wind energy. Large-scale wind turbines have been successful at producing
great amounts of power when deployed in sites with vast, open space, such as in fi elds or in offshore waters. For environments with limited space, such as dense urban
environments, small-scale wind turbines are an attractive alternative for taking advantage of the ubiquity of wind. However, many of today’s tools for aerodynamic
design and analysis were originally developed for large-scale turbines and do not scale down to these smaller devices. Arranged in a systematic and comprehensive
manner, complete with supporting examples, Wind Energy Harvesting: Micro- To Small-Scale Turbines is a useful reference for undergraduate and graduate level
classes on energy harvesting, sustainable energy, and fl uid dynamics, and an introduction to the field for non-technical readers.
Novel Combustion Concepts for Sustainable Energy Development Jan 28 2020 This book comprises research studies of novel work on combustion for sustainable
energy development. It offers an insight into a few viable novel technologies for improved, efficient and sustainable utilization of combustion-based energy production
using both fossil and bio fuels. Special emphasis is placed on micro-scale combustion systems that offer new challenges and opportunities. The book is divided into five
sections, with chapters from 3-4 leading experts forming the core of each section. The book should prove useful to a variety of readers, including students, researchers,
and professionals.
A Ventilation Strategy Based on Confluent Jets Mar 22 2022 This study presents air distribution systems that are based on confluent jets; this system can be of interest
for the establishment of indoor environments, to fulfill the goals of indoor climate and energy-efficient usage. The main objective of this study is to provide deeper
understanding of the flow field development of a supply device that is designed based on wall confluent jets and to investigate the ventilation performance by
experimental and numerical methods. In this study, the supply device can be described as an array of round jets on a flat surface attached to a side wall. Multiple round
jets that issue from supply device apertures are combined at a certain distance downstream from the device and behave as a united jet or so-called confluent jets.
Multiple round jets that are generated from the supply device move downward and are attached to the wall at the primary region, due to the Coanda effect, and then
they become wall confluent jets until the floor wall is reached. A wall jet in a secondary region is formed along the floor after the stagnation region. The characteristics
of the flow field and the ventilation performance of conventional wall confluent jets and modified wall confluent jets supply devices are investigated experimentally in
an office test room. The study of the modified wall confluent jets is intended to improve the efficiency of the conventional one while maintaining acceptable thermal
comfort in an office environment. The results show that the modified wall confluent jets supply device can provide acceptable thermal comfort for the occupant with
lower airflow rate compared to the conventional wall confluent jets supply device. Numerical predictions using three turbulence models (renormalization group (RNG
k– ?), realizable (Re k– ?), and shear stress transport (SST k– ?) are evaluated by measurement results. The computational box and nozzle plate models are used to
model the inlet boundary conditions of the nozzle device. In the isothermal study, the wall confluent jets in the primary region and the wall jet in the secondary region,
when predicted by the three turbulence models, are in good agreement with the measurements. The non-isothermal validation studies show that the SST k– ? model is
slightly better at predicting the wall confluent jets than the other two models. The SST k– ? model is used to investigate the effects of the nozzle diameter, number of
nozzles, nozzle array configuration, and inlet discharge height on the ventilation performance of the proposed wall confluent jets supply device. The nozzle diameter and
number of nozzles play important roles in determining the airflow pattern, temperature field, and draught distribution. Increased temperature stratification and less
draught distribution are achieved by increasing the nozzle diameter and number of nozzles. The supply device with smaller nozzle diameters and fewer nozzles yields
rather uniform temperature distribution due to the dominant effect of mixing. The flow behavior is nearly independent of the inlet discharge height for the studied
range. The proposed wall confluent jets supply device is compared with a mixing supply device, impinging supply device and displacement supply device. The results
show that the proposed wall confluent jets supply device has the combined behavior of both mixing and stratification principles. The proposed wall confluent jets supply
device provides better overall ventilation performance than the mixing and displacement supply devices used in this study. This study covers also another application of
confluent jets that is based on impinging technology. The supply device under consideration has an array of round jets on a curve. Multiple jets issue from the supply
device aperture, in which the supply device is positioned vertically and the jets are directed against a target wall. The flow behavior and ventilation performance of the
impinging confluent jets supply device is studied experimentally in an industrial premise. The results show that the impinging confluent jets supply device maintains
acceptable thermal comfort in the occupied zone by creating well-distributed airflow during cold and hot seasons.
Scientific Computing and Algorithms in Industrial Simulations May 24 2022 The contributions gathered here provide an overview of current research projects and
selected software products of the Fraunhofer Institute for Algorithms and Scientific Computing SCAI. They show the wide range of challenges that scientific computing
currently faces, the solutions it offers, and its important role in developing applications for industry. Given the exciting field of applied collaborative research and
development it discusses, the book will appeal to scientists, practitioners, and students alike. The Fraunhofer Institute for Algorithms and Scientific Computing SCAI
combines excellent research and application-oriented development to provide added value for our partners. SCAI develops numerical techniques, parallel algorithms
and specialized software tools to support and optimize industrial simulations. Moreover, it implements custom software solutions for production and logistics, and
offers calculations on high-performance computers. Its services and products are based on state-of-the-art methods from applied mathematics and information
technology.
Applied Computational Fluid Dynamics Aug 03 2020 This book is served as a reference text to meet the needs of advanced scientists and research engineers who seek
for their own computational fluid dynamics (CFD) skills to solve a variety of fluid flow problems. Key Features: - Flow Modeling in Sedimentation Tank, - Greenhouse
Environment, - Hypersonic Aerodynamics, - Cooling Systems Design, - Photochemical Reaction Engineering, - Atmospheric Reentry Problem, - Fluid-Structure
Interaction (FSI), - Atomization, - Hydraulic Component Design, - Air Conditioning System, - Industrial Applications of CFD
Emerging Trends in Energy Conversion and Thermo-Fluid Systems Apr 30 2020 This book presents select proceedings of the International Conference on Energy
Conversion and Thermo-fluid Systems (i-CONECTS 2021). It covers the latest trends in the areas of energy conversion and thermofluid systems. The topics covered
include enhanced heat transfer, multi-phase flows, power generation technologies, fluid-structure interaction, alternative fuels, micro- and-nano-scale heat and mass
transfer, energy, emissions control technologies, etc. The book will be a valuable reference for the researchers and professionals interested in the energy conversion
technologies and allied fields.
Aerospace and Associated Technology Jun 01 2020 The International Conference on Theoretical Applied Computational and Experimental Mechanics is organized every
three years by the Department of Aerospace Engineering IIT Kharagpur. The conference is devoted to providing a platform for scientists and engineers to exchange
their views on the latest developments in Mechanics since 1998. ICTACEM Conference is aimed at bringing together academics and researchers working in various
disciplines of mechanics to exchange views as well as to share knowledge between people from different parts of the globe. The 8th ICTACEM was held from December
20-22, 2021, at the Indian Institute of Technology, Kharagpur.
Developments in Combustion Technology Oct 25 2019 Over the past few decades, exciting developments have taken place in the field of combustion technology. The
present edited volume intends to cover recent developments and provide a broad perspective of the key challenges that characterize the field. The target audience for this
book includes engineers involved in combustion system design, operational planning and maintenance. Manufacturers and combustion technology researchers will also
benefit from the timely and accurate information provided in this work. The volume is organized into five main sections comprising 15 chapters overall: - Coal and
Biofuel Combustion - Waste Combustion - Combustion and Biofuels in Reciprocating Engines - Chemical Looping and Catalysis - Fundamental and Emerging Topics
in Combustion Technology
Sustainable Green Chemical Processes and their Allied Applications May 12 2021 Urbanization, industrialization, and unethical agricultural practices have
considerably negative effects on the environment, flora, fauna, and the health and safety of humanity. Over the last decade, green chemistry research has focused on
discovering and utilizing safer, more environmentally friendly processes to synthesize products like organic compounds, inorganic compounds, medicines, proteins,
enzymes, and food supplements. These green processes exist in other interdisciplinary fields of science and technology, like chemistry, physics, biology, and
biotechnology, Still the majority of processes in these fields use and generate toxic raw materials, resulting in techniques and byproducts which damage the
environment. Green chemistry principles, alternatively, consider preventing waste generation altogether, the atom economy, using less toxic raw materials and solvents,
and opting for reducing environmentally damaging byproducts through energy efficiency. Green chemistry is, therefore, the most important field relating to the

sustainable development of resources without harmfully impacting the environment. This book provides in-depth research on the use of green chemistry principles for a
number of applications.
Application of Soft Computing Techniques in Mechanical Engineering Mar 30 2020 This text covers the latest intelligent technologies and algorithms related to the
state-of-the-art methodologies of monitoring and mitigation of mechanical engineering. It covers important topics including computational fluid dynamics for advanced
thermal systems, optimizing performance parameters by Fuzzy logic, design of experiments, numerical simulation, and optimizing flow network by artificial
intelligence. It will serve as an ideal reference text for graduate students and academic researchers in diverse engineering fields including industrial, manufacturing,
computer, mechanical, and materials science. The book- Introduces novel soft computing techniques needed to address sustainable solutions for the issues related to
materials and manufacturing process. Provides perspectives for the design, development, and commissioning of intelligent applications. Discusses the latest intelligent
technologies and algorithms related to the state-of-the-art methodologies of monitoring and mitigation of sustainable engineering. Explores future generation
sustainable and intelligent monitoring techniques beneficial for mechanical engineering. Covers implementation of soft computing in the various areas of engineering
applications. This book introduces soft computing techniques in addressing sustainable solutions for the issues related to materials and manufacturing process. It will
serve as an ideal reference text for graduate students and academic researchers in diverse engineering fields including industrial, manufacturing, thermal, fluid, and
materials science.
Transport Phenomena in Multiphase Systems Jun 20 2019 This volume fills the need for a textbook presenting basic governing and constitutive equations, followed by
several engineering problems on multiphase flow and transport that are not provided in current advanced texts, monographs, or handbooks. The unique emphasis of
this book is on the sound formulation of the basic equations describing multiphase transport and how they can be used to design processes in selected industrially
important fields. The clear underlying mathematical and physical bases of the interdisciplinary description of multiphase flow and transport are the main themes, along
with advances in the kinetic theory for particle flow systems. The book may be used as an upper-level undergraduate or graduate textbook, as a reference by
professionals in the design of processes that deal with a variety of multiphase systems, and by practitioners and experts in multiphase science in the area of
computational fluid dynamics (CFD) at U.S. national laboratories, international universities, research laboratories and institutions, and in the chemical,
pharmaceutical, and petroleum industries. Distinct from other books on multiphase flow, this volume shows clearly how the basic multiphase equations can be used in
the design and scale-up of multiphase processes. The authors represent a combination of nearly two centuries of experience and innovative application of multiphase
transport representing hundreds of publications and several books. This book serves to encapsulate the essence of their wisdom and insight, and: Provides a lucid
explanation of how the multiphase transport equations arise, including multiphase kinetic theory; Describes gas-liquid and gas-solid flows including fluidized bed
systems; Explains applications to several chemical and energy conversion processes based on fluidized bed systems, including blood flow analysis, carbon dioxide (CO2)
capture, pharmaceutical production, volcanic eruptions, polymerization process and wind turbine performance.
A New Hypothesis on the Anisotropic Reynolds Stress Tensor for Turbulent Flows Oct 17 2021 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 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.
Fundamentals of Multiphase Heat Transfer and Flow Sep 04 2020 This textbook presents a modern treatment of fundamentals of heat and mass transfer in the context
of all types of multiphase flows with possibility of phase-changes among solid, liquid and vapor. It serves equally as a textbook for undergraduate senior and graduate
students in a wide variety of engineering disciplines including mechanical engineering, chemical engineering, material science and engineering, nuclear engineering,
biomedical engineering, and environmental engineering. Multiphase Heat Transfer and Flow can also be used to teach contemporary and novel applications of heat and
mass transfer. Concepts are reinforced with numerous examples and end-of-chapter problems. A solutions manual and PowerPoint presentation are available to
instructors. While the book is designed for students, it is also very useful for practicing engineers working in technical areas related to both macro- and micro-scale
systems that emphasize multiphase, multicomponent, and non-conventional geometries with coupled heat and mass transfer and phase change, with the possibility of
full numerical simulation.
Ocean Wave Energy Systems Aug 23 2019 This book offers a timely review of wave energy and its conversion mechanisms. Written having in mind current needs of
advanced undergraduates engineering students, it covers the whole process of energy generation, from waves to electricity, in a systematic and comprehensive manner.
Upon a general introduction to the field of wave energy, it presents analytical calculation methods for estimating wave energy potential in any given location. Further, it
covers power-take off (PTOs), describing their mechanical and electrical aspects in detail, and control systems and algorithms. The book includes chapters written by
active researchers with vast experience in their respective filed of specialization. It combines basic aspects with cutting-edge research and methods, and selected case
studies. The book offers systematic and practice-oriented knowledge to students, researchers, and professionals in the wave energy sector. Chapters 17 of this book is
available open access under a CC BY 4.0 license at link.springer.com
Cleaner Treatment Technologies and Productions in The Energy Industry Jul 02 2020
ICREEC 2019 Nov 25 2019 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.
An Introduction to ANSYS Fluent 2022 Aug 27 2022 • 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 • This edition feature three
new chapters analyzing an optimized elbow, golf balls, and a car 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 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 2022 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 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 •
Animation • Batch Job • Cell Zone Conditions • CFD-Post • Compressible Flow • Contours • Dynamic Mesh Zones • Fault-tolerant Meshing • Fluent Launcher •
Force-Report • Macroscopic Particle Model • Materials • Pathlines • Post-Processing • Reference Values • Reports • Residuals • User Defined Functions • Viscous
Model • Watertight-Geometry

An Introduction to ANSYS Fluent 2020 Jun 25 2022 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 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 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.
Oxyfuel Combustion for Clean Energy Applications Dec 07 2020 This book aims to be the reference book in the area of oxyfuel combustion, covering the fundamentals,
design considerations and current challenges in the field. Its first part provides an overview of the greenhouse gas emission problem and the current carbon capture and
sequestration technologies. The second part introduces oxy-fuel combustion technologies with emphasis on system efficiency, combustion and emission characteristics,
applications and related challenges. The third part focuses on the recent developments in ion transport membranes and their performance in both oxygen separation
units and oxygen transport reactors (OTRs). The fourth part presents novel approaches for clean combustion in gas turbines and boilers. Computational modelling and
optimization of combustion in gas turbine combustors and boiler furnaces are presented in the fifth part with some numerical results and detailed analyses.
An Introduction to ANSYS Fluent 2019 Sep 28 2022 • 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 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 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.
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