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This textbook presents the classical treatment of the
problems of heat transfer in an exhaustive manner with
due emphasis on understanding of the physics of the
problems. This emphasis will be especially visible in the
chapters on convective heat transfer. Emphasis is also
laid on the solution of steady and unsteady twodimensional heat conduction problems. Another special
feature of the book is a chapter on introduction to design
of heat exchangers and their illustrative design problems.
A simple and understandable treatment of gaseous
radiation has been presented. A special chapter on flat
plate solar air heater has been incorporated that covers
mathematical modeling of the air heater. The chapter on
mass transfer has been written looking specifically at the
needs of the students of mechanical engineering. The
book includes a large number and variety of solved
problems with supporting line diagrams. A number of
application-based examples have been incorporated
where applicable. The end-of-chapter exercise problems
are supplemented with stepwise answers. Though the
book has been primarily designed to serve as a complete
textbook for undergraduate and graduate students of
mechanical engineering, it will also be useful for students
of chemical, aerospace, automobile, production, and
industrial engineering streams. The book fully covers the
topics of heat transfer coursework and can also be used
as an excellent reference for students preparing for
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competitive graduate examinations.
Interest in studying the phenomena of convective heat
and mass transfer between an ambient fluid and a body
which is immersed in it stems both from fundamental
considerations, such as the development of better
insights into the nature of the underlying physical
processes which take place, and from practical
considerations, such as the fact that these idealised
configurations serve as a launching pad for modelling the
analogous transfer processes in more realistic physical
systems. Such idealised geometries also provide a test
ground for checking the validity of theoretical analyses.
Consequently, an immense research effort has been
expended in exploring and understanding the convective
heat and mass transfer processes between a fluid and
submerged objects of various shapes. Among several
geometries which have received considerable attention
are plates, circular and elliptical cylinders, and spheres,
although much information is also available for some
other bodies, such as corrugated surfaces or bodies of
relatively complicated shapes. The book is a unified
progress report which captures the spirit of the work in
progress in boundary-layer heat transfer research and
also identifies potential difficulties and areas for further
study. In addition, this work provides new material on
convective heat and mass transfer, as well as a fresh
look at basic methods in heat transfer. Extensive
references are included in order to stimulate further
studies of the problems considered. A state-of-the-art
picture of boundary-layer heat transfer today is
presented by listing and commenting also upon the most
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recent successful efforts and identifying the needs for
further research.
This textbook presents the classical treatment of the
problems of heat transfer in an exhaustive manner with
due emphasis on understanding of the physics of the
problems. This emphasis is especially visible in the
chapters on convective heat transfer. Emphasis is laid on
the solution of steady and unsteady two-dimensional
heat conduction problems. Another special feature of the
book is a chapter on introduction to design of heat
exchangers and their illustrative design problems. A
simple and understandable treatment of gaseous
radiation has been presented. A special chapter on flat
plate solar air heater has been incorporated that covers
thermo-hydraulic modeling and simulation. The chapter
on mass transfer has been written looking specifically at
the needs of the students of mechanical engineering.
The book includes a large number and variety of solved
problems with supporting line diagrams. The author has
avoided duplicating similar problems, while incorporating
more application-based examples. All the end-of-chapter
exercise problems are supplemented with stepwise
answers. Primarily designed to serve as a complete
textbook for undergraduate and graduate students of
mechanical engineering, the book will also be useful for
students of chemical, automobile, production, and
industrial engineering streams. The book fully covers the
topics of heat transfer coursework and can also be used
as reference for students preparing for competitive
graduate examinations.
This Brief deals with Performance Evaluation Criteria
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(PEC) for heat exchangers, single phase flow, objective
function and constraints, algebraic formulation, constant
flow rate, fixed flow area, thermal resistance, heat
exchanger effectiveness, relations for St and f, finned
tube banks, variations of PEC, reduced exchanger flow
rate, exergy based PEC, PEC for two-phase heat
exchangers, work consuming, work producing and heat
actuated systems. The authors explain Performance
Criteria of Enhanced Heat Transfer Surfaces—the ratio of
enhanced performance to the basic performance—and its
importance for Heat Transfer Enhancement and efficient
thermal management in devices.
Convective Heat and Mass Transfer, Second Edition, is
ideal for the graduate level study of convection heat and
mass transfer, with coverage of well-established theory
and practice as well as trending topics, such as
nanoscale heat transfer and CFD. It is appropriate for
both Mechanical and Chemical Engineering
courses/modules.
The 4th edition of CHMT continues the trend, initiated
with the 3rd ed., of encouraging the use of a numerically
based, computational approach to solving convective
heat and mass transfer problems. The book also
continues its tradition of also providing classic problem
solving approaches to this subject. This textbook
presents a strong theoretical basis for convective heat
and mass transfer by focusing on boundary layer theory.
This new edition provides optional coverage of the
software teaching tool TEXSTAN. This boundary layer
computer program can be used to enhance the
understanding of the relationship between the surface
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friction, heat, and mass transfer and their respective flow
fields. TEXSTAN contains the data structure needed to
describe and solve most convective problems
encountered by senior and graduate level students.
Other significant changes include: expanded chapter on
convective heat transfer with body forces; reduced focus
on heat exchanger theory; completely rewritten chapters
on mass transfer to include more engineering examples
for both low and high transfer rates, to provide the
student with more insight to a seemingly difficult subject.
Search for this book on EngineeringCS.com to find
password-protected solutions to all chapter problems
and additional information on TEXSTAN.
Jiji's extensive understanding of how students think and
learn, what they find difficult, and which elements need
to be stressed is integrated in this work. He employs an
organization and methodology derived from his
experience and presents the material in an easy to follow
form, using graphical illustrations and examples for
maximum effect. The second, enlarged edition provides
the reader with a thorough introduction to external
turbulent flows, written by Glen Thorncraft. Additional
highlights of note: Illustrative examples are used to
demonstrate the application of principles and the
construction of solutions, solutions follow an orderly
approach used in all examples, systematic problemsolving methodology emphasizes logical thinking,
assumptions, approximations, application of principles
and verification of results. Chapter summaries help
students review the material. Guidelines for solving each
problem can be selectively given to students.
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This volume is concerned with the transport of thermal
energy in flows of practical significance. The temperature
distributions which result from convective heat transfer,
in contrast to those associated with radiation heat
transfer and conduction in solids, are related to velocity
characteristics and we have included sufficient
information of momentum transfer to make the book selfcontained. This is readily achieved because of the close
relation ship between the equations which represent
conservation of momentum and energy: it is very
desirable since convective heat transfer involves flows
with large temperature differences, where the equations
are coupled through an equation of state, as well as
flows with small temperature differences where the
energy equation is dependent on the momentum
equation but the momentum equation is assumed
independent of the energy equation. The equations
which represent the conservation of scalar properties,
including thermal energy, species concentration and
particle number density can be identical in form and
solutions obtained in terms of one dependent variable
can represent those of another. Thus, although the
discussion and arguments of this book are expressed in
terms of heat transfer, they are relevant to problems of
mass and particle transport. Care is required, however,
in making use of these analogies since, for example,
identical boundary conditions are not usually achieved in
practice and mass transfer can involve more than one
dependent variable.
CD-ROM contains: Equations and relations (models) for
thermal circuit modeling.
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A student-oriented approach in which basic ideas and
assumptions are stressed and discussed in detail and full
developments of all important analyses are provided.
The book contains many worked examples that illustrate
the methods of analysis discussed. The book also
contains a comprehensive set of problems and a
Solutions Manual, written by the text authors.
Revised extensively ad updated with several new topics,
this book discusses the principles and applications of
"Heat and Mass Tansfer". It is written with extensive
pedagogy, clear explanations adn examples throughout
to elucidate the concepts and facilitate problem solving.
Thermal convection is often encountered by scientists
and engineers while designing or analyzing flows
involving exchange of energy. Fundamentals of
Convective Heat Transfer is a unified text that captures
the physical insight into convective heat transfer and
thorough, analytical, and numerical treatments. It also
focuses on the latest developments in the theory of
convective energy and mass transport. Aimed at
graduates, senior undergraduates, and engineers
involved in research and development activities, the
book provides new material on boiling, including nuances
of physical processes. In all the derivations, step-by-step
and systematic approaches have been followed.
A textbook describes the theories of convective heat and
mass transfer.
The subject of the book is uid dynamics and heat
transfer in micro-channels. This problem is important for
understanding the complex phenomena associated with
single- and two-phase ows in heated micro-channels.
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The challenge posed by high heat uxes in electronic
chips makes thermal management a key factor in the
development of these systems. Cooling of mic- electronic
components by new cooling technologies, as well as
improvement of the existing ones, is becoming a
necessity as the power dissipation levels of integrated
circuits increases and their sizes decrease. Miniature
heat sinks with liquid ows in silicon wafers could signi
cantly improve the performance and reliability of seconductor devices. The improvements are made by
increasing the effective thermal conductivity, by reducing
the temperature gradient across the wafer, by reducing
the maximum wafer temperature, and also by reducing
the number and intensity of localized hot spots. A
possible way to enhance heat transfer in systems with
high power density is to change the phase in the microchannels embedded in the device. This has motivated a
number of theoretical and experimental investigations
covering various aspects of heat transfer in microchannel heat sinks with phase change. The ow and heat
transfer in heated micro-channels are accompanied by a
n- ber of thermohydrodynamic processes, such as liquid
heating and vaporization, bo- ing, formation of two-phase
mixtures with a very complicated inner structure, etc.,
which affect signi cantly the hydrodynamic and thermal
characteristics of the co- ing systems.
Convective Heat and Mass TransferMcGraw-Hill
CompaniesConvective Heat and Mass TransferTata
McGraw-Hill EducationConvective Heat and Mass
TransferMcGraw-Hill
This is the solutions manual for Convective Heat and
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Mass Transfer. The text is designed for final year or
graduate mechanical engineering students for the heat
and mass transfer portion of a course in heat transfer
engineering.
The Regenerator and the Stirling Engine examines the
basic scientific and engineering principles of the
Regenerator and the Stirling engine. Drawing upon his
own research and collaboration with engine developers,
Allan J Organ offers solutions to many of the problems
which have prevented these engines operating at the
levels of efficiency of which they are theoretically
capable. The Regenerator and the Stirling Engine offers
practising engineers and designers specific guidelines
for building in optimum thermodynamic performance at
the design stage. COMPLETE CONTENTS: Bridging the
gap The Stirling cycle Heat transfer – and the price
Similarity and scaling; Energetic similarity In support of
similarity Hausen revised Connectivity and thermal
shorting Real particle trajectories – natural co-ordinates
The Stirling regenerator The Ritz rotary regenerator
Compressibility effects Regenerator flow impedance
Complex admittance – experimental corroboration
Steady-flow Cf–Nre correlations inferred from linearwave analysis Optimization Part I: without the computer
Optimization Part II: cyclic steady state Elements of
combustion Design study Hobbyhorse Origins
Appendices
This textbook deals with the fundamental principles of
fluid dynamics, heat and mass transfer. The basic
equations governing the convective transfer by fluid
motion of matter, energy and momentum, and the
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transfer of the same properties by diffusion of molecular
motion, are presented at the outset. These concepts are
then applied systematically to the study of fluid dynamics
in an engineering context and to the parallel investigation
of heat and mass transfer processes. The influence of
viscosity and the dominant role of turbulence in fluid
motion are emphasised. Individual chapters are
concerned with the important subjects of boundary
layers, flow in pipes and ducts, gas dynamics, and flow
in turbo-machinery and of a liquid with a free surface.
Later chapters cover some of the special types of flow
and transfer process encountered in chemical
engineering applications, including two-phase flow,
condensation, evaporation, flow in packed beds and
fluidized solids.
Illustrates Calculations Using Machine and Technological
Processes The conjugate heat transfer (CHT) problem
addresses the thermal interaction between a body and
fluid flowing over or through it. This is an essential
consideration in nature and different areas of
engineering, including mechanics, aerospace, nuclear
engineering, biology, and meteorology. Advanced
conjugate modeling of the heat transfer process is now
used extensively in a wide range of applications.
Conjugate Problems in Convective Heat Transfer
addresses the latest theory, methods, and applications
associated with both analytical and numerical methods of
solution CHT problems and their exact and approximate
solutions. It demonstrates how the true value of a CHT
solution is derived by applying these solutions to
contemporary engineering design analysis. Assembling
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cutting-edge information on modern modeling from more
than 200 publications, this book presents more than 100
example applications in thermal treatment materials,
machinery operation, and technological processes.
Creating a practical review of current CHT development,
the author includes methods associated with estimating
heat transfer, particularly that from arbitrary nonisothermal surfaces in both laminar and turbulent flows.
Harnesses the Modeling Power of CHT Unique in its
consistent compilation and application of current
knowledge, this book presents advanced CHT analysis
as a powerful tool for modeling various device operations
and technological processes, from relatively simple
procedures to complex multistage, nonlinear processes.
This concise and unified text reviews recent contributions
to the principles of convective heat transfer for single and
multi-phase systems. This valuable new edition has been
updated throughout and contains new examples and
problems.
This text is an introduction to gas-liquid two-phase flow,
boiling and condensation for graduate students,
professionals, and researchers in mechanical, nuclear,
and chemical engineering. The book provides a
balanced coverage of two-phase flow and phase change
fundamentals, well-established art and science dealing
with conventional systems, and the rapidly developing
areas of microchannel flow and heat transfer. It is based
on the author's more than 15 years of teaching
experience. Instructors teaching multiphase flow have
had to rely on a multitude of books and reference
materials. This book remedies that problem by covering
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all the topics essential for a graduate course. Important
areas include: two-phase flow model conservation
equations and their numerical solution; condensation
with and without noncondensables; and two-phase flow,
boiling, and condensation in mini and microchannels.
This Brief deals with heat transfer and friction in plate
and fin extended heat transfer enhancement surfaces. It
examines Offset-Strip Fin (OSF), Enhancement
Principle, Analytically Based Models for j and f vs. Re,
Transition from Laminar to Turbulent Region,
Correlations for j and f vs. Re, Use of OSF with Liquids,
Effect of Percent Fin Offset, Effect of Burred Edges,
Louver fin, heat transfer and friction correlations, flow
structure in the louver fin array, analytical model for heat
transfer and friction, convex louver fin, wavy fin, 3D
corrugated fin, perforated fin, pin fins and wire mesh,
types of vortex generators, metal foam fin, plain fin,
packings, numerical simulation of various types of fins.
The third edition of Engineering Flow and Heat
Exchange is the most practical textbook available on the
design of heat transfer and equipment. This book is an
excellent introduction to real-world applications for
advanced undergraduates and an indispensable
reference for professionals. The book includes
comprehensive chapters on the different types and
classifications of fluids, how to analyze fluids, and where
a particular fluid fits into a broader picture. This book
includes various a wide variety of problems and solutions
– some whimsical and others directly from industrial
applications. Numerous practical examples of heat
transfer Different from other introductory books on fluids
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Clearly written, simple to understand, written for students
to absorb material quickly Discusses non-Newtonian as
well as Newtonian fluids Covers the entire field concisely
Solutions manual with worked examples and solutions
provided
A modern and broad exposition emphasizing heat
transfer by convection. This edition contains valuable
new information primarily pertaining to flow and heat
transfer in porous media and computational fluid
dynamics as well as recent advances in turbulence
modeling. Problems of a mixed theoretical and practical
nature provide an opportunity to test mastery of the
material.
Intended for readers who have taken a basic heat transfer
course and have a basic knowledge of thermodynamics, heat
transfer, fluid mechanics, and differential equations,
Convective Heat Transfer, Third Edition provides an overview
of phenomenological convective heat transfer. This book
combines applications of engineering with the basic concepts
o
CD-ROM contains: the limited academic version of
Engineering equation solver(EES) with homework problems.
From the reviews: "The book has a broad and general
coverage of both the mathematics and the numerical
methods well suited for graduate students." Applied
Mechanics Reviews #1 "This is a very well written book. The
topics are developed with separate headings making the
matter easily understandable. Computer programs are also
included for many problems together with a separate chapter
dealing with the application of computer programs to heat
transfer problems. This enhances the utility of the book."
Zentralblatt für Mathematik #1
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With Wiley’s Enhanced E-Text, you get all the benefits of a
downloadable, reflowable eBook with added resources to
make your study time more effective. Fundamentals of Heat
and Mass Transfer 8th Edition has been the gold standard of
heat transfer pedagogy for many decades, with a commitment
to continuous improvement by four authors’ with more than
150 years of combined experience in heat transfer education,
research and practice. Applying the rigorous and systematic
problem-solving methodology that this text pioneered an
abundance of examples and problems reveal the richness
and beauty of the discipline. This edition makes heat and
mass transfer more approachable by giving additional
emphasis to fundamental concepts, while highlighting the
relevance of two of today’s most critical issues: energy and
the environment.
This broad-based book covers the three major areas of
Chemical Engineering. Most of the books in the market
involve one of the individual areas, namely, Fluid Mechanics,
Heat Transfer or Mass Transfer, rather than all the three. This
book presents this material in a single source. This avoids the
user having to refer to a number of books to obtain
information. Most published books covering all the three
areas in a single source emphasize theory rather than
practical issues. This book is written with emphasis on
practice with brief theoretical concepts in the form of
questions and answers, not adopting stereo-typed questionanswer approach practiced in certain books in the market,
bridging the two areas of theory and practice with respect to
the core areas of chemical engineering. Most parts of the
book are easily understandable by those who are not experts
in the field. Fluid Mechanics chapters include basics on nonNewtonian systems which, for instance find importance in
polymer and food processing, flow through piping, flow
measurement, pumps, mixing technology and fluidization and
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two phase flow. For example it covers types of pumps and
valves, membranes and areas of their use, different
equipment commonly used in chemical industry and their
merits and drawbacks. Heat Transfer chapters cover the
basics involved in conduction, convection and radiation, with
emphasis on insulation, heat exchangers, evaporators,
condensers, reboilers and fired heaters. Design methods,
performance, operational issues and maintenance problems
are highlighted. Topics such as heat pipes, heat pumps, heat
tracing, steam traps, refrigeration, cooling of electronic
devices, NOx control find place in the book. Mass transfer
chapters cover basics such as diffusion, theories, analogies,
mass transfer coefficients and mass transfer with chemical
reaction, equipment such as tray and packed columns,
column internals including structural packings, design,
operational and installation issues, drums and separators are
discussed in good detail. Absorption, distillation, extraction
and leaching with applications and design methods, including
emerging practices involving Divided Wall and Petluk column
arrangements, multicomponent separations, supercritical
solvent extraction find place in the book.
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