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This 2nd edition of 'Fundamentals of Thermal-Fluid Sciences' presents up-to-date, balanced coverage of the three major subject
areas comprising introductory thermal-fluid engineering - thermodynamics, fluid mechanics, and heat transfer. By emphasizing the
physics and underlying physical phenomena involved, the text encourages creative think, development of a deeper understanding
of the subject matter, and is read with enthusiasm and interest by both students and professors.
The thesis has critically examined, both theoretically and experimentally, a novel tri-generation system concept - with encouraging
system performance demonstrated. The thesis establishes the significant potential of the novel tri-generation system in providing
effective built environment decarbonisation through decentralised generation; strengthening the case for a future hydrogen
economy. In response to the critical need to decarbonise the built environment, alternative methods for more effective energy
utilisation need to be explored including tri-generation systems. The thesis presents the design, development and testing of a
novel proof-of-concept tri-generation system based on solid oxide fuel cell (SOFC) and liquid desiccant air conditioning technology
to provide electricity, heating and cooling to building applications. No previous work has been reported on such a system. The
theme of the work sits within the topics of low-carbon and sustainable energy technologies, building services and low carbon
building applications.
Very Good,No Highlights or Markup,all pages are intact.
This book is an introduction to techniques and applications of optical methods for materials Characterization in civil and
environmental engineering. Emphasizing chemical sensing and diagnostics, it is written for students and researchers studying the
physical and chemical processes in manmade or natural materials. Optical Phenomenology and Applications - Health Monitoring
for Infrastructure Materials and the Environment, describes the utility of optical-sensing technologies in applications that include
monitoring of transport processes and reaction chemistries in materials of the infrastructure and the subsurface environment.
Many of the applications reviewed will address long standing issues in infrastructure health monitoring such as the alkali silica
reaction, the role of pH in materials degradation, and the remote and inset characterization of the subsurface environment. The
remarkable growth in photonics has contributed immensely to transforming bench-top optical instruments to compact field
deployable systems. This has also contributed to optical sensors for environmental sensing and infrastructure health monitoring.
Application of optical waveguides and full field imaging for civil and environmental engineering application is introduced and
chemical and physical recognition strategies are presented; this is followed by range of filed deployable applications. Emphasizing
system robustness, and long-term durability, examples covered include in-situ monitoring of transport phenomena, imaging
degradation chemistries, and remote sensing of the subsurface ground water.
In the design, processing, and applications of composite materials, a thorough understanding of the physical properties is required.
It is important to be able to predict the variations of these properties with the kind, shape, and concentration of filler materials. The
currently available books on composite materials often emphasize mechanical properties and focus on classification, applications,
and manufacturing. This limited coverage neglects areas that are important to new and emerging applications. For the first time in
a single source, this volume provides a systematic, comprehensive, and up-to-date exploration of the electromagnetic (electrical,
dielectric, and magnetic), mechanical, thermal, and mass-transport properties of composite materials. The author begins with a
brief discussion of the relevance of these properties for designing new materials to meet specific practical requirements. The book
is then organized into five parts examining: The electromagnetic properties of composite materials subjected to time-invariant
electric and magnetic fields The dynamic electromagnetic properties of composite materials subjected to time-varying electric and
magnetic fields The mechanical elastic and viscoelastic properties of composites Heat transfer in composites and thermal
properties (thermal conductivity, thermal diffusivity, coefficient of thermal expansion, and thermal emissivity) Mass transfer in
composite membranes and composite materials Throughout the book, the analogy between various properties is emphasized.
Electromagnetic, Mechanical, and Transport Properties of Composite Materials provides both an introduction to the subject for
newcomers and sufficient in-depth coverage for those involved in research. Scientists, engineers, and students from a broad range
of fields will find this book a comprehensive source of information.
Every chapter of Radiative Heat Transfer offers uncluttered nomenclature, numerous worked examples, and a large number of
problems - many based on "real world" situations, making it ideal for classroom use as well as for self-study. The book's 22
chapters cover the four major areas in the field: surface properties; surface transport; properties of participating media; and
transfer through participating media. Within each chapter, all analytical methods are developed in substantial detail, and a number
of examples show how the developed relations may be applied to practical problems. · Extensive solution manual for adopting
instructors · Most complete text in the field of radiative heat transfer · Many worked examples and end-of-chapter problems · Large
number of computer codes (in Fortran and C++), ranging from basic problem solving aids to sophisticated research tools · Covers
experimental methods
With complete coverage of the basic principles of heat transfer and a broad range of applications in a flexible format, Heat and
Mass Transfer: Fundamentals and Applications, by Yunus Cengel and Afshin Ghajar provides the perfect blend of fundamentals
and applications. The text provides a highly intuitive and practical understanding of the material by emphasizing the physics and
the underlying physical phenomena involved. This text covers the standard topics of heat transfer with an emphasis on physics
and real-world every day applications, while de-emphasizing mathematical aspects. This approach is designed to take advantage
of students' intuition, making the learning process easier and more engaging. McGraw-Hill's Connect, is also available as an
optional, add on item. Connect is the only integrated learning system that empowers students by continuously adapting to deliver
precisely what they need, when they need it, how they need it, so that class time is more effective. Connect allows the professor to
assign homework, quizzes, and tests easily and automatically grades and records the scores of the student's work. Problems are
randomized to prevent sharing of answers an may also have a "multi-step solution" which helps move the students' learning along
if they experience difficulty.
Many phenomena in social, natural and engineering fields are governed by wave, potential, parabolic heat-conduction, hyperbolic
heat-conduction and dual-phase-lagging heat-conduction equations. This monograph examines these equations: their solution
structures, methods of finding their solutions under various supplementary conditions, as well as the physical implication and
applications of their solutions.
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With complete coverage of the basic principles of heat transfer and a broad range of applications in a flexible format, Heat and
Mass Transfer: Fundamentals and Applications, by Yunus Cengel and Afshin Ghajar provides the perfect blend of fundamentals
and applications. The text provides a highly intuitive and practical understanding of the material by emphasizing the physics and
the underlying physical phenomena involved. This text covers the standard topics of heat transfer with an emphasis on physics
and real-world every day applications, while de-emphasizing mathematical aspects. This approach is designed to take advantage
of students' intuition, making the learning process easier and more engaging. McGraw-Hill is also proud to offer Connect with the
fifth edition of Cengel's Heat and Mass Transfer: Fundamentals and Applications. This innovative and powerful new system helps
your students learn more efficiently and gives you the ability to assign homework problems simply and easily. Problems are
graded automatically, and the results are recorded immediately. Track individual student performance - by question, assignment,
or in relation to the class overall with detailed grade reports. ConnectPlus provides students with all the advantages of Connect,
plus 24/7 access to an eBook. Cengel's Heat and Mass Transfer includes the power of McGraw-Hill's LearnSmart--a proven
adaptive learning system that helps students learn faster, study more efficiently, and retain more knowledge through a series of
adaptive questions. This innovative study tool pinpoints concepts the student does not understand and maps out a personalized
plan for success.
?????
Applications of Heat, Mass and Fluid Boundary Layers brings together the latest research on boundary layers where there has
been remarkable advancements in recent years. This book highlights relevant concepts and solutions to energy issues and
environmental sustainability by combining fundamental theory on boundary layers with real-world industrial applications from,
among others, the thermal, nuclear and chemical industries. The book's editors and their team of expert contributors discuss many
core themes, including advanced heat transfer fluids and boundary layer analysis, physics of fluid motion and viscous flow,
thermodynamics and transport phenomena, alongside key methods of analysis such as the Merk-Chao-Fagbenle method. This
book's multidisciplinary coverage will give engineers, scientists, researchers and graduate students in the areas of heat, mass,
fluid flow and transfer a thorough understanding of the technicalities, methods and applications of boundary layers, with a unified
approach to energy, climate change and a sustainable future. Presents up-to-date research on boundary layers with very practical
applications across a diverse mix of industries Includes mathematical analysis to provide detailed explanation and clarity Provides
solutions to global energy issues and environmental sustainability
Food Engineering Handbook, Two-Volume Set provides a stimulating and up-to-date review of food engineering phenomena. It
also addresses the basic 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 cutting-edge 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 food
engineering and processing operations today.
Completely updated, the sixth edition provides engineers with an in-depth look at the key concepts in the field. It incorporates new
discussions on emerging areas of heat transfer, discussing technologies that are related to nanotechnology, biomedical engineering and
alternative energy. The example problems are also updated to better show how to apply the material. And as engineers follow the rigorous
and systematic problem-solving methodology, they'll gain an appreciation for the richness and beauty of the discipline.
While mathematically sophisticated methods can be used to better understand and improve processes, the nonlinear nature of food
processing models can make their dynamic optimization a daunting task. With contributions from a virtual who’s who in the food processing
industry, Optimization in Food Engineering evaluates the potential uses and limitations of optimization techniques for food processing,
including classical methods, artificial intelligence-genetic algorithms, multi-objective optimization procedures, and computational fluid
dynamics. The book begins by delineating the fundamentals and methods for analytical and numerical procedures. It then covers optimization
techniques and how they specifically apply to food processing. The final section digs deep into fundamental food processes and provides
detailed explanation and examples from the most experienced and published authors in the field. This includes a range of processes from
optimization strategies for improving the performance of batch reactors to the optimization of conventional thermal processing, microwave
heating, freeze drying, spray drying, and refrigeration systems, to structural optimization techniques for developing beverage containers,
optimization approaches for impingement processing, and optimal operational planning methodologies. Each chapter presents the required
parameters for the given process with the optimization procedure to apply. An increasing part of the food processor’s job is to optimize
systems to squeeze more dollars out of overhead to offset rising utility and transportation costs. Logically combining optimization techniques
from many sources into a single volume focused on food production processes, this book provides real solutions to increases in energy,
healthcare, and product liability costs that impact the bottom line in food production.
This is the first single volume monograph that systematically summarizes the recent progress in using non-Fourier heat conduction theories
to deal with the multiphysical behaviour of smart materials and structures. The book contains six chapters and starts with a brief introduction
to Fourier and non-Fourier heat conduction theories. Non-Fourier heat conduction theories include Cattaneo-Vernotte, dual-phase-lag (DPL),
three-phase-lag (TPL), fractional phase-lag, and nonlocal phase-lag heat theories. Then, the fundamentals of thermal wave characteristics
are introduced through reviewing the methods for solving non-Fourier heat conduction theories and by presenting transient heat transport in
representative homogeneous and advanced heterogeneous materials. The book provides the fundamentals of smart materials and
structures, including the background, application, and governing equations. In particular, functionally-graded smart structures made of
piezoelectric, piezomagnetic, and magnetoelectroelastic materials are introduced as they represent the recent development in the industry. A
series of uncoupled thermal stress analyses on one-dimensional structures are also included. The volume ends with coupled thermal stress
analyses of one-dimensional homogenous and heterogeneous smart piezoelectric structures considering different coupled
thermopiezoelectric theories. Last but not least, fracture behavior of smart structures under thermal disturbance is investigated and the
authors propose directions for future research on the topic of multiphysical analysis of smart materials.
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This monograph comprehensively describes phenomena of heat flow during phase change as well as the dynamics of liquid solidification, i.e.
the development of a solidified layer. The book provides the reader with basic knowledge for practical designs, as well as with equations
which describe processes of energy transformation. The target audience primarily comprises researchers and experts in the field of heat flow,
but the book may also be beneficial for both practicing engineers and graduate students.
Mechatronics, as the integrating framework of mechanical engineering, electrical engineering, computer technology, control engineering and
automation forms a crucial part in the design, manufacture and maintenance of a wide range of engineering products and processes. The
mechatronics itself changes rapidly in last decade, from original mixture of subfields into original approach in engineering as a technical
discipline. The book you are holding is aimed to help the reader to orient in this evolving field of science and technology. "Mechatronics 2013:
Recent Technological and Scientific Advances" is the fourth volume following the previous editions in 2007, 2009 and 2011, providing the
comprehensive and accessible coverage of advances in mechatronics presented on the 10th International Conference Mechatronics 2013,
hosted this year at the Brno University of Technology, Czech Republic. The contributions, that passed the thorough review process, give an
insight into current trends in research and development among Mechatronics 2013 contributing countries, with paper topics covering design
and modeling of mechatronic systems, control and automation, signal processing, robotics and others, keeping in mind the innovation
benefits of mechatronics design approach, leading to the development, production and daily use of machines and devices possessing a
certain degree of computer based intelligence.
A practical approach to the study of fluid mechanics at the graduate level.
This multi-disciplinary volume presents information on the state-of-the-art in the sustainable development technologies and tactics. Its unique
amalgamation of the latest technical information, research findings and examples of successfully applied new developments in the area of
sustainable development will be of keen interest to engineers, students, practitioners, scientists and researchers concerned with
sustainability. Problem statements, projections, new concepts, models, experiments, measurements and simulations from not only
engineering and science, but disciplines as diverse as ecology, education, economics and information technology are included, in order to
create a truly holistic vision of the sustainable development field. The contributions feature coverage of topics including green buildings,
exergy analysis, clean carbon technologies, waste management, energy conservation, environmental remediation, energy security and
sustainable development policy.

In recent years, the interest of the scientific community towards efficient energy systems has significantly increased. One of the
reasons is certainly related to the change in the temperature of the planet, which has increased by 0.76 °C with respect to
preindustrial levels, according to the Intergovernmental Panel on Climate Change (IPCC), and is still increasing. The European
Union considers it vital to prevent global warming from exceeding 2 °C with respect to pre-industrial levels, as it has been proven
that this will result in irreversible and potentially catastrophic changes. These changes in climate are mainly caused by greenhouse
gas emissions related to human activities, and can be drastically reduced by employing energy systems for the heating and
cooling of buildings, as well as for power production, characterized by high efficiency levels and/or based on renewable energy
sources. This Special Issue, published in the Energies journal, includes 13 contributions from across the world, including a wide
range of applications such as hybrid residential renewable energy systems, desiccant-based air handling units, heat exchanges for
engine WHR, solar chimney systems, and other interesting topics.
This book covers emerging energy storage technologies and material characterization methods along with various systems and
applications in building, power generation systems and thermal management. The authors present options available for reducing
the net energy consumption for heating/cooling, improving the thermal properties of the phase change materials and optimization
methods for heat storage embedded multi-generation systems. An in-depth discussion on the natural convection-driven phase
change is included. The book also discusses main energy storage options for thermal management practices in photovoltaics and
phase change material applications that aim passive thermal control. This book will appeal to researchers and professionals in the
fields of mechanical engineering, chemical engineering, electrical engineering, renewable energy, and thermodynamics. It can also
be used as an ancillary text in upper-level undergraduate courses and graduate courses in these fields.
Continuing the annual review work started in 1954 at the University of Minnesota's Heat Transfer Laboratory, this prestigous
volume collates the reviews from the International Journal of Heat and Mass Transfer from 1976 through 1986. Together with a
comprehensive author and subject index, it provides the tools for continuous improvements in the efficiency of engineering
devices, including the recent awareness of the necessity to conserve energy and to find new energy sources. As an invaluable
guide for locating existing literature on important topics, this work helps engineers and students keep abreast of recent
developments in specialized research areas.
"Heat and mass transfer is a basic science that deals with the rate of transfer of thermal energy. It is an exciting and fascinating
subject with unlimited practical applications ranging from biological systems to common household appliances, residential and
commercial buildings, industrial processes, electronic devices, and food processing. Students are assumed to have an adequate
background in calculus and physics"-Many heat transfer problems are time dependent. Such unsteady or transient problems typically arise when the boundary
conditions of a system are changed. For example, if the surface temperature of a system is altered, the temperature at each point
in the system will also begin to change. The changes will continue to occur until a steady state temperature distribution is reached.
Consider a hot metal billet that is removed from a furnace and exposed to a cool air stream. Energy is transferred by convection
and radiation from its surface to the surroundings. Energy transfer by conduction also occurs from the interior of the metal to the
surface, and the temperature at each point in the billet decreases until a steady state condition is reached. The final properties of
the metal will depend significantly on the time – temperature history that results from heat transfer. Controlling the heat transfer is
one key to fabricating new materials with enhanced properties. The author’s objective in this textbook is to develop procedures for
determining the time dependence of the temperature distribution within a solid during a transient process, as well as for
determining heat transfer between the solid and its surroundings. The nature of the procedure depends on assumptions that may
be made for the process. If, for example, temperature gradients within the solid may be neglected, a comparatively simple
approach, termed the lumped capacitance method or negligible internal resistance theory, may be used to determine the variation
of temperature with time. The entire book has been thoroughly revised and a large number of solved examples and additional
unsolved problems have been added. This book contains comprehensive treatment of the subject matter in simple and direct
language. The book comprises eight chapters. All chapters are saturated with much needed text supported and by simple and selfexplanatory examples.
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world engineering examples, so students get a feel for how thermodynamics is applied in engineering practice. This text helps
students develop an intuitive understanding by emphasizing the physics and physical arguments. Cengel and Boles explore the
various facets of thermodynamics through careful explanations of concepts and use of numerous practical examples and figures,
having students develop necessary skills to bridge the gap between knowledge, and the confidence to properly apply their
knowledge. The 9th edition offers new video and applet tools inside Connect. McGraw-Hill's Connect, is also available as an
optional, add on item. Connect is the only integrated learning system that empowers students by continuously adapting to deliver
precisely what they need, when they need it, how they need it, so that class time is more effective. Connect allows the professor to
assign homework, quizzes, and tests easily and automatically grades and records the scores of the student's work. Problems are
randomized to prevent sharing of answers an may also have a "multi-step solution" which helps move the students' learning along
if they experience difficulty.
With complete coverage of the basic principles of heat transfer and a broad range of applications in a flexible format, "Heat and
Mass Transfer: A Practical Approach" provides the perfect blend of fundamentals and applications. The text provides a highly
intuitive and practical understanding of the material by emphasizing the physics and the underlying physical phenomena involved.
Key: Text covers the standard topics of heat transfer with an emphasis on physics and real-world every day applications, while deemphasizing the intimidating heavy mathematical aspects. This approach is designed to take advantage of students' intuition,
making the learning process easier and more engaging. Key: The new edition will add helpful web-links for students. Key: 50% of
the Homework Problems including design, computer, essay, lab-type, and FE problems are new or revised to this edition. Using a
reader-friendly approach and a conversational writing style, the book is self-instructive and entertains while it teaches. It shows
that highly technical matter can be communicated effectively in a simple yet precise language.

This text is the recognized standard for learning heat and mass transfer. This text combines detailed coverage with the
resources students need to learn the concepts and apply them to solving realistic and relevant problems. Using a
rigorous and systematic problem-solving methodology, the text is filled with examples and problems that reveal the
richness and beauty of the discipline.
This book provides a comprehensive, systematic overview of original theoretical, experimental, and numerical studies in
the building services engineering domain. It brings together different strands of the topic, guided by the two key features
of energy savings and reduction of the pollutant emissions. Technical, economic, and energy efficiency aspects related to
the design, modelling, optimisation, and operation of diverse building services systems are explored. This book includes
various theoretical studies, numerical and optimisation models, experiments, and applications in this field, giving an
emphasis to: indoor environment quality assurance; energy analysis, modelling, and optimisation of heating systems;
improving the energy performance of refrigeration and air-conditioning systems; valorising the solar and geothermal
energies; analysis of thermal energy storage technologies; hydraulic simulation and optimisation of water distribution
systems; and improving the energy efficiency of water pumping. With 11 pedagogically structured chapters, containing
numerous illustrations, tables, and examples, this book provides researchers, lecturers, engineers, and graduate
students with a thorough guide to building service engineering.
Food Engineering Handbook: Food Engineering Fundamentals provides a stimulating and up-to-date review of food
engineering phenomena. Combining theory with a practical, hands-on approach, this book covers the key aspects of food
engineering, from mass and heat transfer to steam and boilers, heat exchangers, diffusion, and absorption. A
complement to Food Engineering Handbook: Food Process Engineering, this text: 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, and distillation and includes illustrative case studies of food behaviors
Presenting cutting-edge information, Food Engineering Handbook: Food Engineering Fundamentals is an essential
reference on the fundamental concepts associated with food engineering today.
A fully comprehensive guide to thermal systems designcovering fluid dynamics, thermodynamics, heat transfer
andthermodynamic power cycles Bridging the gap between the fundamental concepts of fluidmechanics, heat transfer
and thermodynamics, and the practicaldesign of thermo-fluids components and systems, this textbookfocuses on the
design of internal fluid flow systems, coiled heatexchangers and performance analysis of power plant systems. Thetopics
are arranged so that each builds upon the previous chapterto convey to the reader that topics are not stand-alone
itemsduring the design process, and that they all must come together toproduce a successful design. Because the
complete design or modification of modern equipmentand systems requires knowledge of current industry practices,
theauthors highlight the use of manufacturer’s catalogs toselect equipment, and practical examples are included
throughout togive readers an exhaustive illustration of the fundamental aspectsof the design process. Key Features:
Demonstrates how industrial equipment and systems are designed,covering the underlying theory and practical
application ofthermo-fluid system design Practical rules-of-thumb are included in the text as‘Practical Notes’ to underline
their importance incurrent practice and provide additional information Includes an instructor’s manual hosted on
thebook’s companion website
This complete reference book covers topics in heat and mass transfer, containing extensive information in the form of
interesting and realistic examples, problems, charts, tables, illustrations, and more. Heat and Mass Transfer emphasizes
practical processes and provides the resources necessary for performing accurate and efficient calculations. This
excellent reference comes with a complete set of fully integrated software available for download at crcpress.com,
consisting of 21 computer programs that facilitate calculations, using procedures developed in the text. Easy-to-follow
instructions for software implementation make this a valuable tool for effective problem-solving.
Written by international experts from industry, research centers, and academia, Mathematical Modeling of Food
Processing discusses the physical and mathematical analysis of transport phenomena associated with food processing.
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The models presented describe many of the important physical and biological transformations that occur in food during
proces
A much-needed reference focusing on the theory, design, and applications of a broad range of surface types. * Written by
three of the best-known experts in the field. * Covers compact heat exchangers, periodic heat flow, boiling off finned
surfaces, and other essential topics.
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