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Heat and Mass Transfer in Particulate SuspensionsSpringer Science & Business Media
The book provides a unified treatment of momentum transfer (fluid mechanics), heat transfer,
and mass transfer. This new edition has been updated to include more coverage of modern
topics such as biomedical/biological applications as well as an added separations topic on
membranes. Additionally, the fifth edition focuses on an explicit problem-solving methodology
that is thoroughly and consistently implemented throughout the text.· Chapter 1: Introduction to
Momentum Transfer· Chapter 2: Fluid Statics· Chapter 3: Description of a Fluid in Motion·
Chapter 4: Conservation of Mass: Control-Volume Approach· Chapter 5: Newton's Second Law
of Motion: Control-Volume Approach· Chapter 6: Conservation of Energy: Control-Volume
Approach· Chapter 7: Shear Stress in Laminar Flow· Chapter 8: Analysis of a Differential Fluid
Element in Laminar Flow· Chapter 9: Differential Equations of Fluid Flow· Chapter 10: Inviscid
Fluid Flow· Chapter 11: Dimensional Analysis and Similitude· Chapter 12: Viscous Flow·
Chapter 13: Flow in Closed Conduits· Chapter 14: Fluid Machinery· Chapter 15: Fundamentals
of Heat Transfer· Chapter 16: Differential Equations of Heat Transfer· Chapter 17: SteadyState Conduction· Chapter 18: Unsteady-State Conduction· Chapter 19: Convective Heat
Transfer· Chapter 20: Convective Heat-Transfer Correlations· Chapter 21: Boiling and
Condensation· Chapter 22: Heat-Transfer Equipment· Chapter 23: Radiation Heat Transfer·
Chapter 24: Fundmentals of Mass Transfer· Chapter 25: Differential Equations of Mass
Transfer· Chapter 26: Steady-State Molecular Diffusion· Chapter 27: Unsteady-State Molecular
Diffusion· Chapter 28: Convective Mass Transfer· Chapter 29: Convective Mass Transfer
Between Phases· Chapter 30: Convective Mass-Transfer Correlations· Chapter 31: MassTransfer Equipment
Fundamentals of Heat and Mass Transfer is written as a text book for senior undergraduates in
engineering colleges of Indian universities, in the departments of Mechanical, Automobile,
Production, Chemical, Nuclear and Aerospace Engineering. The book should also be useful as
a reference book for practising engineers for whom thermal calculations and understanding of
heat transfer are necessary, for example, in the areas of Thermal Engineering, Metallurgy,
Refrigeration and Airconditioning, Insulation etc.
This book on Heat and Mass Transfer provides a highly intuitive and practical understanding of
the topics by emphasizing the physics and the underlying physical phenomena involved. The
concepts have been substantiated with the help of adequate practical examples, case studies,
solved problems, applications and innovative exercises.
The editors explain that the classical formulae and techniques for predicting heat flow do not
apply to the unique conditions found in reciprocating engines. They warn the reader--presumed
to be aspiring designers of more efficient and less polluting engines--that although these
papers, from every country where engineering is practiced, contain nearly all the available
knowledge on the subject, no definitive answers emerge, no breakthroughs loom around the
next equation. The topics include the transfer of engine heat and of external heat, numerical
flow simulation, applications and devices, ignition and quenching, and measurement
techniques. Annotation copyrighted by Book News, Inc., Portland, OR
Completely updated, the seventh 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.
Recent developments in the theoretical and practical problems of porous media physics are
reviewed in this volume. The main emphasis is on the interdisciplinary nature of transport
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phenomena in porous media study. State-of-the-art reviews and descriptions of innovative
research in progress are reported. A broad spectrum of problems and techniques related to
porous media physics is presented. Fundamental questions currently under investigation
provide a unifying theme in this volume, helping the reader to understand the problems and
research trends in the field. The first part focuses on general problems and techniques.
Phenomenological aspects of averaging techniques, the hierarchy of scales that are involved
in real porous media and the related scaling problems of multiphase, multicomponent transport
phenomena are examined with the emphasis on providing the basic scientific background for a
variety of applications. Sometimes, theory comes very close to applications, and occasionally
they diverge. This timely treatise demonstrates that both is now the case in porous media
physics. This volume will prove an indispensable reference source for all those interested in
resolving discrepancies through innovative research work, and inspiring new advances in the
field.

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.
This title provides a complete introduction to the physical origins of heat and mass
transfer while using problem solving methodology. The systematic approach aims to
develop readers confidence in using this tool for thermal analysis.
"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"-Conjugate Heat and Mass Transfer in Heat Mass Exchanger Ducts bridges the gap
between fundamentals and recent discoveries, making it a valuable tool for anyone
looking to expand their knowledge of heat exchangers. The first book on the market to
cover conjugate heat and mass transfer in heat exchangers, author Li-Zhi Zhang goes
beyond the basics to cover recent advancements in equipment for energy use and
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environmental control (such as heat and moisture recovery ventilators, hollow fiber
membrane modules for humidification/dehumidification, membrane modules for air
purification, desiccant wheels for air dehumidification and energy recovery, and
honeycomb desiccant beds for heat and moisture control). Explaining the data behind
and the applications of conjugated heat and mass transfer allows for the design,
analysis, and optimization of heat and mass exchangers. Combining this recently
discovered data into one source makes it an invaluable reference for professionals,
academics, and other interested parties. A research-based approach emphasizing
numerical methods in heat mass transfer Introduces basic data for exchangers’ design
(such as friction factors and the Nusselt/Sherwood numbers), methods to solve
conjugated problems, the modeling of various heat and mass exchangers, and more
The first book to include recently discovered advancements of mass transfer and fluid
flow in channels comprised of new materials Includes illustrations to visually depict the
book’s key concepts
?????
“Hear and Mass Transfer” is a comprehensive textbook for the students of Mechanical
Engineering and a must-buy for the aspirants of different entrance examinations
including GATE and UPSC. Divided into 5 parts, the book delves into the subject
beginning from Basic Concepts and goes on to discuss Heat Transfer (by Convection
and Radiation) and Mass Transfer. The book also becomes useful as a question bank
for students as it offers university as well as entrance exam questions with solutions.
This book is a printed edition of the Special Issue "Flow and Heat or Mass Transfer in
the Chemical Process Industry" that was published in Fluids
Theoretical, numerical and experimental studies of transport phenomena in heat and
mass transfer are reported in depth in this volume. Papers are presented which review
and discuss the most recent developments in areas such as: Mass transfer; Cooling of
electronic components; Phase change processes; Instrumentation techniques;
Numerical methods; Heat transfer in rotating machinery; Hypersonic flows; and
Industrial applications. Bringing together the experience of specialists in these fields,
the volume will be of interest to researchers and practising engineers who wish to
enhance their knowledge in these rapidly developing areas.
The rapid growth of literature on convective heat and mass transfer through porous
media has brought both engineering and fundamental knowledge to a new state of
completeness and depth. Additionally, several new questions of fundamental merit
have arisen in several areas which bear direct relation to further advancement of basic
knowledge and applications in this field. For example, the growth of fundamental heat
transfer data and correlations for engineering use for saturated media has now reached
the point where the relations for heat transfer coefficients and flow parameters are
known well enough for design purposes. Multiple flow field regimes in natural
convection have been identified in several important enclosure geometries. New
questions have arisen on the nature of equations being used in theoretical studies, i. e.
, the Validity of Darcy assumption is being brought into question; Wall effects in high
and low velocity flow fields have been found to play a role in predicting transport
coefficients; The formulation of transport problems in fractured media are being
investigated as both an extension of those in a homogeneous medium and for
application in engineering systems in geologic media and problems on saturated media
Page 3/7

Download File PDF Heat And Mass Transfer In Porous Media
are being addressed to determine their proper formulation and solution. The long
standing problem of how to adequately formulate and solve problems of multi-phase
heat and mass transfer in heterogeneous media is important in the technologies of
chemical reactor engineering and enhanced oil recovery.
Noted for its crystal clear presentation and easy-to-follow problem solving methodology,
this bestselling book in the field provides a complete introduction to the physical origins
of heat and mass transfer. Contains hundred of problems and examples dealing with
real engineering processes and systems. New open-ended problems add to the
increased emphasis on design. Plus, Incropera & DeWitts systematic approach to the
first law develops readers confidence in using this essential tool for thermal analysis.
Thoroughly up-to-date and packed with real world examples that apply concepts to
engineering practice, HEAT AND MASS TRANSFER, 2e, presents the fundamental
concepts of heat and mass transfer, demonstrating their complementary nature in
engineering applications. Comprehensive, yet more concise than other books for the
course, the Second Edition provides a solid introduction to the scientific, mathematical,
and empirical methods for treating heat and mass transfer phenomena, along with the
tools needed to assess and solve a variety of contemporary engineering problems.
Practical guidance throughout helps students learn to anticipate the reasonable
answers for a particular system or process and understand that there is often more than
one way to solve a particular problem. Especially strong coverage of radiation view
factors sets the book apart from other texts available for the course, while a new
emphasis on renewable energy and energy efficiency prepares students for
engineering practice in the 21st century. Important Notice: Media content referenced
within the product description or the product text may not be available in the ebook
version.
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.
First published in 1982. Routledge is an imprint of Taylor & Francis, an informa
company.
Heat and Mass Transfer in Building Services Design provides an essential
underpinning knowledge for the subjects of space heating, water services, ventilation
and air conditioning written for building services professionals and students.
The building industry is influenced by many factors and trends reflecting the current
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situation and developments in social, economic, technical, and scientific fields. One of
the most important trends seeks to minimize the energy demand. This can be achieved
by promoting the construction of buildings with better thermal insulating capabilities of
their envelopes and better efficiency in heating, ventilation, and air conditioning
systems. Any credible assessment of building energy performance includes the
identification and simulation of heat and mass transfer phenomena in both the building
envelope and the interior of the building. As the interaction between design elements,
climate change, user behavior, heating effectiveness, ventilation, air conditioning
systems, and lighting is not straightforward, the assessment procedure can present a
complex and challenging task. The simulations should then involve all factors affecting
the energy performance of the building in questions. However, the appropriate choice of
physical model of heat and mass transfer for different building elements is not the only
factor affecting the output of building energy simulations. The accuracy of the material
parameters applied in the models as input data is another potential source of
uncertainty. For instance, neglecting the dependence of hygric and thermal parameters
on moisture content may affect the energy assessment in a significant way. Boundary
conditions in the form of weather data sets represent yet another crucial factor
determining the uncertainty of the outputs. In light of recent trends in climate change,
this topic is vitally important. This Special Issue aims at providing recent developments
in laboratory analyses, computational modeling, and in situ measurements related to
the assessment of building energy performance based on the proper identification of
heat and mass transfer processes in building structures. Potential topics include but are
not limited to the following: -Development, calibration, and validation of advanced
mathematical models for the description of heat and mass transfer in building materials
and structures -Computational modeling of heat and mass transfer in building materials
and structures aimed at energy performance assessment Boundary conditions for
building energy performance simulations in light of climate change trends -Advanced
experimental techniques for the determination of heat and mass transport and the
storage properties of building materials -On site monitoring and verification of building
energy performance -Research and development of new materials with high potential to
improve the energy performance of buildings
Imaging Heat and Mass Transfer Processes: Visualization and Analysis applies
Schlieren and shadowgraph techniques to complex heat and mass transfer processes.
Several applications are considered where thermal and concentration fields play a
central role. These include vortex shedding and suppression from stationary and
oscillating bluff bodies such as cylinders, convection around crystals growing from
solution, and buoyant jets. Many of these processes are unsteady and three
dimensional. The interpretation and analysis of images recorded are discussed in the
text.
The book is devoted to investigation of a series of problems of convective heat and
mass transfer in rotating-disk systems. Such systems are widespread in scienti?c and
engineering applications. As examples from the practical area, one can mention gas
turbine and computer engineering, disk brakes of automobiles, rotating-disk air
cleaners, systems of microclimate, extractors, dispensers of liquids, evaporators, ccular saws, medical equipment, food process engineering, etc. Among the scienti?c
applications, it is necessary to point out rotating-disk electrodes used for experim- tal
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determination of the diffusion coef?cient in electrolytes. The system consisting of a
?xed disk and a rotating cone that touches the disk by its vertex is widely used for
measurement of the viscosity coef?cient of liquids. For time being, large volume of
experimental and computational data on par- eters of ?uid ?ow, heat and mass transfer
in different types of rotating-disk systems have been accumulated, and different
theoretical approaches to their simulation have been developed. This obviously causes
a need of systematization and generalization of these data in a book form.
This text provides a complete coverage of the basic principles of heat transfer and a
broad range of applications. Heat and Mass Transfer: Fundamentals and Applications
by Yunus Çengel and Afshin Ghajar provide 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 the intimidating mathematical
aspects. This approach is designed to take advantage of students' intuition, making the
learning process easier and more engaging. This text includes: * More than 1,000
illustrations with a sensational visual appeal that highlight its key learning features. *
Approximately 2,000 homework problems in design, computer, essay, and laboratorytype problems.
In this book the author presents selected challenges of thermal-hydraulics modeling of
two-phase flows in minichannels with change of phase. These encompass the common
modeling of flow boiling and flow condensation using the same expression. Approaches
to model these two respective cases show, however, that experimental data show
different results to those obtained by methods of calculation of heat transfer coefficient
for respective cases. Partially that can be devoted to the fact that there are nonadiabatic effects present in both types of phase change phenomena which modify the
pressure drop due to friction, responsible for appropriate modelling. The modification of
interface shear stresses between flow boiling and flow condensation in case of annular
flow structure may be considered through incorporation of the so called blowing
parameter, which differentiates between these two modes of heat transfer. On the other
hand, in case of bubbly flows, the generation of bubbles also modifies the friction
pressure drop by the influence of heat flux. Presented are also the results of a peculiar
M-shape distribution of heat transfer coefficient specific to flow boiling in minichannels.
Finally, some attention is devoted to mathematical modeling of dryout phenomena. A
five equation model enabling determination of the dryout location is presented, where
the mass balance equations for liquid film, droplets and gas are supplemented by
momentum equations for liquid film and two-phase core.
The second edition of this reliable text provides thorough understanding of essential
design procedures. Updated and extended, this invaluable guide continues to resource
built environment students.
"This comprehensive text on the basics of heat and mass transfer provides a wellbalanced treatment of theory and mathematical and empirical methods used for solving
a variety of engineering problems. The book helps students develop an intuitive and
practical under-standing of the processes by emphasizing the underlying physical
phenomena involved. Focusing on the requirement to clearly explain the essential
fundamentals and impart the art of problem-solving, the text is written to meet the
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needs of undergraduate students in mechanical engineering, production engineering,
industrial engineering, auto-mobile engineering, aeronautical engineering, chemical
engineering, and biotechnology.

This book, "Heat and Mass Transfer in Porous Media", presents a set of new
developments in the field of basic and applied research work on the physical and
chemical aspects of heat and mass transfer phenomena in a porous medium
domain, as well as related material properties and their measurements. The book
contents include both theoretical and experimental developments, providing a
self-contained major reference that is appealing to both the scientists and the
engineers. At the same time, these topics will encounter of a variety of scientific
and engineering disciplines, such as chemical, civil, agricultural, mechanical
engineering, etc. The book is divided in several chapters that intend to be a short
monograph in which the authors summarize the current state of knowledge for
benefit of professionals.
Heat and Mass Transfer in Particulate Suspensions is a critical review of the
subject of heat and mass transfer related to particulate Suspensions, which
include both fluid-particles and fluid-droplet Suspensions. Fundamentals, recent
advances and industrial applications are examined. The subject of particulate
heat and mass transfer is currently driven by two significant applications: energy
transformations –primarily combustion – and heat transfer equipment. The first
includes particle and droplet combustion processes in engineering Suspensions
as diverse as the Fluidized Bed Reactors (FBR’s) and Internal Combustion
Engines (ICE’s). On the heat transfer side, cooling with nanofluids, which include
nanoparticles, has attracted a great deal of attention in the last decade both from
the fundamental and the applied side and has produced several scientific
publications. A monograph that combines the fundamentals of heat transfer with
particulates as well as the modern applications of the subject would be welcomed
by both academia and industry.
Control of heat and mass transfer processes by means of external force effects is
one of the most important problems in modern applied physics. This book is
devoted to the study of the magnetic field effect as it bears on transfer
phenomena: heat and mass transfer. In conducting media, this influence is
mainly due to the induced electric current and the interaction of the current with
the magnetic field, whereas in magnetizable fluids, molecular or colloidal solution,
transfer phenomena are directly affected by the field. When analysing heat and
mass transfer in multiphase magnetizing media, only those phenomena which
could be described in terms of conventional quasi-stationary approximation are
considered. The effects assoicated with the non-equilibrium magnetization of the
system and particle interaction receive special attention here. The problem
studied here have been considered with a view to possible applications,
particularly in biology and medicine.
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