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This book provides the first comprehensive state-of-theart research on tree (dendritic) fluid flow and heat
transfer. It covers theory, numerical simulations and
applications. It can serve as extra reading for graduatelevel courses in engineering and biotechnology. Tree
flow networks, also known as dendritic flow networks,
are ubiquitous in nature and engineering applications.
Tree-shaped design is prevalent when the tendency of
the flow (fluid, energy, matter and information) is to move
more easily between a volume (or area) and a point, and
vice versa. From the geophysical trees to animals and
plants, we can observe numerous systems that exhibit
tree architectures: river basins and deltas, lungs,
circulatory systems, kidneys, vascularized tissues, roots,
stems, and leaves, among others. Tree design is also
prevalent in man-made flow systems, both in macro- and
microfluidic devices. A vast array of tree-shaped design
is available and still emerging in chemical engineering,
electronics cooling, bioengineering, chemical and
bioreactors, lab-on-a-chip systems, and smart materials
with volumetric functionalities, such as self-healing and
self-cooling. This book also addresses the basic design
patterns and solutions for cooling bodies where there is
heat generation. Several shapes of fin as well as
assemblies of fins are addressed. An up-to-date review
of cavities, i.e., inverted or negative fins, for facilitating
the flow of heat is also presented. Heat trees using high
thermal conductivity material can be used in the cooling
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of heat-generating bodies, and can also be applied to the
cooling of electronics.
Focusing on heat transfer in porous media, this book
covers recent advances in nano and macro’ scales.
Apart from introducing heat flux bifurcation and splitting
within porous media, it highlights two-phase flow,
nanofluids, wicking, and convection in bi-disperse porous
media. New methods in modeling heat and transport in
porous media, such as pore-scale analysis and
Lattice–Boltzmann methods, are introduced. The book
covers related engineering applications, such as
enhanced geothermal systems, porous burners, solar
systems, transpiration cooling in aerospace, heat
transfer enhancement and electronic cooling, drying and
soil evaporation, foam heat exchangers, and polymerelectrolyte fuel cells.
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
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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 are being addressed to determine their proper
formulation and solution. The long standing problem of
how to adequately formulate and solve problems of multiphase heat and mass transfer in heterogeneous media is
important in the technologies of chemical reactor
engineering and enhanced oil recovery.
Finite Difference Methods in Heat Transfer presents a
clear, step-by-step delineation of finite difference
methods for solving engineering problems governed by
ordinary and partial differential equations, with emphasis
on heat transfer applications. The finite difference
techniques presented apply to the numerical solution of
problems governed by similar differential equations
encountered in many other fields. Fundamental concepts
are introduced in an easy-to-follow manner.
Representative examples illustrate the application of a
variety of powerful and widely used finite difference
techniques. The physical situations considered include
the steady state and transient heat conduction, phasechange involving melting and solidification, steady and
transient forced convection inside ducts, free convection
over a flat plate, hyperbolic heat conduction, nonlinear
diffusion, numerical grid generation techniques, and
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hybrid numerical-analytic solutions.
A revised edition of the industry classic, this third edition
shows how the field of heat transfer has grown and
prospered over the last two decades. Readers will find
this edition more accessible, while not sacrificing its
thorough treatment of the most up-to-date information on
current research and applications in the field. Features
include: Updated and expanded coverage of convection
in porous media, focusing on microscale heat
exchangers and optimization of flow configurations
Emphasis on original and effective methods such as
scale analysis, heatlines for visualization, intersection of
asymptotes for optimization, and constructal theory for
thermofluid design A readable text for students, in the
tradition of the bestselling First Edition New problems
and examples taken from real-world practice and heat
exchanger design An accompanying solutions manual
Convective Heat Transfer presents an effective approach
to teaching convective heat transfer. The authors
systematically develop the topics and present them from
basic principles. They emphasize physical insight,
problem-solving, and the derivation of basic equations.
To help students master the subject matter, they discuss
the implementations of the basic equations and the
workings of examples in detail. The material also
includes carefully prepared problems at the end of each
chapter. In this Second Edition, topics have been
carefully chosen and the entire book has been
reorganized for the best presentation of the subject
matter. New property tables are included, and the
authors dedicate an entire chapter to empirical
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correlations for a wide range of applications of singlephase convection. The book is excellent for helping
students quickly develop a solid understanding of
convective heat transfer.
Seemingly universal geometric forms unite the flow
systems of engineering and nature. For example, treeshaped flows can be seen in computers, lungs, dendritic
crystals, urban street patterns, and communication links.
In this groundbreaking book, Adrian Bejan considers the
design and optimization of engineered systems and
discovers a deterministic principle of the generation of
geometric form in natural systems. Shape and structure
spring from the struggle for better performance in both
engineering and nature. This idea is the basis of the new
constructal theory: the objective and constraints principle
used in engineering is the same mechanism from which
the geometry in natural flow systems emerges. From
heat exchangers to river channels, the book draws many
parallels between the engineered and the natural world.
Among the topics covered are mechanical structure,
thermal structure, heat trees, ducts and rivers, turbulent
structure, and structure in transportation and economics.
The numerous illustrations, examples, and homework
problems in every chapter make this an ideal text for
engineering design courses. Its provocative ideas will
also appeal to a broad range of readers in engineering,
natural sciences, economics, and business.

The sixth editions of these seminal books deliver the
most up to date and comprehensive reference yet on
the finite element method for all engineers and
mathematicians. Renowned for their scope, range
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and authority, the new editions have been
significantly developed in terms of both contents and
scope. Each book is now complete in its own right
and provides self-contained reference; used together
they provide a formidable resource covering the
theory and the application of the universally used
FEM. Written by the leading professors in their fields,
the three books cover the basis of the method, its
application to solid mechanics and to fluid dynamics.
* This is THE classic finite element method set, by
two the subject's leading authors * FEM is a
constantly developing subject, and any professional
or student of engineering involved in understanding
the computational modelling of physical systems will
inevitably use the techniques in these books * Fully
up-to-date; ideal for teaching and reference
Emphasizing an interdisciplinary approach to thermal
engineering which attempts to accurately reflect
practice and problems in the field, this textbook
integrates key industrial applications into three
traditional content areas: conduction, convection and
radiation.
Fluid and flow problems in porous media have
attracted the attention of industrialists, engineers and
scientists from varying disciplines, such as chemical,
environmental, and mechanical engineering,
geothermal physics and food science. There has
been a increasing interest in heat and fluid flows
through porous media, making this book a timely and
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appropriate resource. Each chapter is systematically
detailed to be easily grasped by a research worker
with basic knowledge of fluid mechanics, heat
transfer and computational and experimental
methods. At the same time, the readers will be
informed of the most recent research literature in the
field, giving it dual usage as both a post-grad text
book and professional reference. Written by the
recent directors of the NATO Advanced Study
Institute session on 'Emerging Technologies and
Techniques in Porous Media' (June 2003), this book
is a timely and essential reference for scientists and
engineers within a variety of fields.
Convective Flow and Heat Transfer from Wavy
Surfaces: Viscous Fluids, Porous Media, and
Nanofluids addresses the wavy irregular surfaces in
heat transfer devices. Fluid flow and heat transfer
studies from wavy surfaces have received attention,
since they add complexity and require special
mathematical techniques. This book considers the
flow and heat transfer characteristics from wavy
surfaces, providing an understanding of convective
behavioral changes.
This new edition updated the material by expanding
coverage of certain topics, adding new examples
and problems, removing outdated material, and
adding a computer disk, which will be included with
each book. Professor Jaluria and Torrance have
structured a text addressing both finite difference
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and finite element methods, comparing a number of
applicable methods.
A collection of research papers into transport
phenomena in thermal control, closely related to
several important aspects of cooling technology.
Articles provide overviews of current advances and
details of individual technologies including electronic
and turbine cooling and Marangoni convection.
Over the past few decades there has been a prolific
increase in research and development in area of
heat transfer, heat exchangers and their associated
technologies. This book is a collection of current
research in the above mentioned areas and
discusses experimental, theoretical and calculation
approaches and industrial utilizations with modern
ideas and methods to study heat transfer for single
and multiphase systems. The topics considered
include various basic concepts of heat transfer, the
fundamental modes of heat transfer (namely
conduction, convection and radiation),
thermophysical properties, condensation, boiling,
freezing, innovative experiments, measurement
analysis, theoretical models and simulations, with
many real-world problems and important modern
applications. The book is divided in four sections :
"Heat Transfer in Micro Systems", "Boiling, Freezing
and Condensation Heat Transfer", "Heat Transfer
and its Assessment", "Heat Transfer Calculations",
and each section discusses a wide variety of
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techniques, methods and applications in accordance
with the subjects. The combination of theoretical and
experimental investigations with many important
practical applications of current interest will make
this book of interest to researchers, scientists,
engineers and graduate students, who make use of
experimental and theoretical investigations,
assessment and enhancement techniques in this
multidisciplinary field as well as to researchers in
mathematical modelling, computer simulations and
information sciences, who make use of experimental
and theoretical investigations as a means of critical
assessment of models and results derived from
advanced numerical simulations and improvement of
the developed models and numerical methods.
The field of multiphase flows has grown by leaps and
bounds in the last thirty years and is now regarded as a
major discipline. Engineering applications, products and
processes with particles, bubbles and drops have
consistently grown in number and importance. An
increasing number of conferences, scientific fora and
archived journals are dedicated to the dissemination of
information on flow, heat and mass transfer of fluids with
particles, bubbles and drops. Numerical computations
and OC thought experimentsOCO have supplemented
most physical experiments and a great deal of the
product design and testing processes. The literature on
computational fluid dynamics with particles, bubbles and
drops has grown at an exponential rate, giving rise to
new results, theories and better understanding of the
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transport processes with particles, bubbles and drops.
This book captures and summarizes all these advances
in a unified, succinct and pedagogical way. Sample
Chapter(s). Chapter 1: Introduction (600 KB). Contents:
Fundamental Equations and Characteristics of Particles,
Bubbles and Drops; Low Reynolds Number Flows; High
Reynolds Number Flows; Non-Spherical Particles,
Bubbles and Drops; Effects of Rotation, Shear and
Boundaries; Effects of Turbulence; Electro-Kinetic,
Thermo-Kinetic and Porosity Effects; Effects of Higher
Concentration and Collisions; Molecular and Statistical
Modeling; Numerical Methods-CFD. Readership:
Researchers, practicing engineers and physicists that
deal with any aspects of Multiphase Flows. It will also be
of interest to academics and researchers in the general
fields of mechanical and chemical engineering."
Convection Heat TransferPrentice HallConvection Heat
TransferJohn Wiley & Sons
Engineering students in a wide variety of engineering
disciplines from mechanical and chemical to biomedical
and materials engineering must master the principles of
transport phenomena as an essential tool in analyzing
and designing any system or systems wherein
momentum, heat and mass are transferred. This
textbook was developed to address that need, with a
clear presentation of the fundamentals, ample problem
sets to reinforce that knowledge, and tangible examples
of how this knowledge is put to use in engineering
design. Professional engineers, too, will find this book
invaluable as reference for everything from heat
exchanger design to chemical processing system design
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and more. * Develops an understanding of the thermal
and physical behavior of multiphase systems with phase
change, including microscale and porosity, for practical
applications in heat transfer, bioengineering, materials
science, nuclear engineering, environmental
engineering, process engineering, biotechnology and
nanotechnology * Brings all three forms of phase
change, i.e., liquid vapor, solid liquid and solid vapor, into
one volume and describes them from one perspective in
the context of fundamental treatment * Presents the
generalized integral and differential transport
phenomena equations for multi-component multiphase
systems in local instance as well as averaging
formulations. The molecular approach is also discussed
with the connection between microscopic and molecular
approaches * Presents basic principles of analyzing
transport phenomena in multiphase systems with
emphasis on melting, solidification, sublimation, vapor
deposition, condensation, evaporation, boiling and twophase flow heat transfer at the micro and macro levels *
Solid/liquid/vapor interfacial phenomena, including the
concepts of surface tension, wetting phenomena,
disjoining pressure, contact angle, thin films and capillary
phenomena, including interfacial balances for mass,
species, momentum, and energy for multi-component
and multiphase interfaces are discussed * Ample
examples and end-of-chapter problems, with Solutions
Manual and PowerPoint presentation available to the
instructors
A new edition of the bestseller on convection
heattransfer A revised edition of the industry classic,
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Convection HeatTransfer, Fourth Edition, chronicles how
the field of heattransfer has grown and prospered over
the last two decades. Thisnew edition is more
accessible, while not sacrificing its thoroughtreatment of
the most up-to-date information on current researchand
applications in the field. One of the foremost leaders in
the field, Adrian Bejan haspioneered and taught many of
the methods and practices commonlyused in the industry
today. He continues this book's long-standingrole as an
inspiring, optimal study tool by providing: Coverage of
how convection affects performance, and howconvective
flows can be configured so that performance isenhanced
How convective configurations have been evolving, from
the flatplates, smooth pipes, and single-dimension fins of
the earliereditions to new populations of configurations:
tapered ducts,plates with multiscale features, dendritic
fins, duct and plateassemblies (packages) for heat
transfer density and compactness,etc. New, updated,
and enhanced examples and problems that reflectthe
author's research and advances in the field since the
lastedition A solutions manual Complete with hundreds
of informative and originalillustrations, Convection Heat
Transfer, Fourth Edition isthe most comprehensive and
approachable text for students inschools of mechanical
engineering.
The book contains research results obtained by applying
Bejan's Constructal Theory to the study and therefore
the optimization of fins, focusing on T-shaped and Yshaped ones. Heat transfer from finned surfaces is an
example of combined heat transfer natural or forced
convection on the external parts of the fin, and
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conducting along the fin. Fin's heat exchange is rather
complex, because of variation of both temperature along
the fin and convective heat transfer coefficient.
Furthermore possible presence of more fins invested by
the same fluid flow has to be considered. Classical fin
theory tried to reduce the coupled heat transfer problem
to a one-dimensional problem by defining an average
temperature of the fin and writing equations using this
parameter. However, it was shown that this approach
cannot be used because of the effects of twodimensional heat transfer, especially in the presence of
short fins. CFD codes offer the possibility to consider bidimensional (and more generally, three-dimensional)
effects and then a more real approach to the physic
phenomena of finned surface's heat exchange. A
commercial CFD code was used to analyse the case of
heat exchange in presence of T-shaped fins, following an
approach suggested by Bejan's Constructal Theory. The
comparative results showed a significant agreement with
previous research taken as a reference, and this result
allows for the application of this approach to a wider
range of systems. T-shaped optimized fin geometry is
the starting point for further research. Starting from the
optimal results (T-shape optimized fins), we show the
trend of the assessment parameter (the dimensionless
conductance) in function of the angle ? between the two
horizontal arms of the fin. A value for ?, 90°
A comprehensive and rigorous introduction to thermal
system designfrom a contemporary perspective Thermal
Design and Optimization offers readers a lucid
introductionto the latest methodologies for the design of
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thermal systems andemphasizes engineering
economics, system simulation, andoptimization methods.
The methods of exergy analysis, entropygeneration
minimization, and thermoeconomics are incorporated in
anevolutionary manner. This book is one of the few
sources available that addresses therecommendations of
the Accreditation Board for Engineering andTechnology
for new courses in design engineering. Intended
forclassroom use as well as self-study, the text provides
a review offundamental concepts, extensive reference
lists, end-of-chapterproblem sets, helpful appendices,
and a comprehensive case studythat is followed
throughout the text. Contents include: * Introduction to
Thermal System Design * Thermodynamics, Modeling,
and Design Analysis * Exergy Analysis * Heat Transfer,
Modeling, and Design Analysis * Applications with Heat
and Fluid Flow * Applications with Thermodynamics and
Heat and Fluid Flow * Economic Analysis *
Thermoeconomic Analysis and Evaluation *
Thermoeconomic Optimization Thermal Design and
Optimization offers engineering students,practicing
engineers, and technical managers a comprehensive
andrigorous introduction to thermal system design and
optimizationfrom a distinctly contemporary perspective.
Unlike traditionalbooks that are largely oriented toward
design analysis andcomponents, this forward-thinking
book aligns itself with anincreasing number of active
designers who believe that moreeffective, systemoriented design methods are needed. Thermal Design
and Optimization offers a lucid presentation
ofthermodynamics, heat transfer, and fluid mechanics as
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they areapplied to the design of thermal systems. This
book broadens thescope of engineering design by
placing a strong emphasis onengineering economics,
system simulation, and optimizationtechniques. Opening
with a concise review of fundamentals, itdevelops design
methods within a framework of industrialapplications that
gradually increase in complexity. Theseapplications
include, among others, power generation by large
andsmall systems, and cryogenic systems for the
manufacturing,chemical, and food processing industries.
This unique book draws on the best contemporary
thinking aboutdesign and design methodology, including
discussions of concurrentdesign and quality function
deployment. Recent developments basedon the second
law of thermodynamics are also included, especiallythe
use of exergy analysis, entropy generation minimization,
andthermoeconomics. To demonstrate the application of
important designprinciples introduced, a single case
study involving the design ofa cogeneration system is
followed throughout the book. In addition, Thermal
Design and Optimization is one of the best newsources
available for meeting the recommendations of
theAccreditation Board for Engineering and Technology
for more designemphasis in engineering curricula.
Supported by extensive reference lists, end-of-chapter
problemsets, and helpful appendices, this is a superb
text for both theclassroom and self-study, and for use in
industrial design,development, and research. A detailed
solutions manual is availablefrom the publisher.
Dealing with general problems in fluid mechanics,
convection diffusion, compressible and incompressible
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laminar and turbulent flow, shallow water flows and
waves, this is the leading text and reference for
engineers working with fluid dynamics in fields including
aerospace engineering, vehicle design, thermal
engineering and many other engineering applications.
The new edition is a complete fluids text and reference in
its own right. Along with its companion volumes it forms
part of the indispensable Finite Element Method series.
New material in this edition includes sub-grid scale
modelling; artificial compressibility; full new chapters on
turbulent flows, free surface flows and porous medium
flows; expanded shallow water flows plus long, medium
and short waves; and advances in parallel computing. A
complete, stand-alone reference on fluid mechanics
applications of the FEM for mechanical, aeronautical,
automotive, marine, chemical and civil engineers.
Extensive new coverage of turbulent flow and free
surface treatments

Chapters contributed by thirty world-renown experts.
* Covers all aspects of heat transfer, including microscale and heat transfer in electronic equipment. * An
associated Web site offers computer formulations on
thermophysical properties that provide the most upto-date values.
Clear your bookcase of references containing bits
and pieces of useful information and replace them
with this thorough, single-volume guide to thermal
analysis. Air Cooling Technology for Electronic
Equipment is a helpful, practical resource that
answers questions frequently asked by thermal and
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packaging engineers grappling with today's demand
for increased thermal control in electronics. Superbly
organized for quick reference, the book dedicates
each chapter to answering fundamental questions,
such as: What is the optimal spacing between the
printed circuit boards? What is a good estimate of
the heat transfer coefficient and the associate
pressure drop for forced convection over package
arrays? How are heat transfer and fluid flow
characteristics in the entrance region different from
those in the fully developed region? What is the
effect of substrate conduction on convection
cooling? The chapters, written by engineers and
engineering educators who are experts in electronic
cooling, are packed with details and present the
latest developments in air cooling techniques and
thermal design guidelines. They provide problemsolving analyses that are jargon-free,
straightforward, and easy to understand. Air Cooling
Technology for Electronic Equipment is a handy
source of technical information for anyone who
wants to get the most out of air cooling.
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
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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 boundarylayer heat transfer today is presented by listing and
commenting also upon the most recent successful
efforts and identifying the needs for further research.
Convective Heat and Mass Transfer, Second
Edition, is ideal for the graduate level study of
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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.
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.
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Emphasizing the integration of mathematical
expressions with clear physical associations, this
challenging graduate-level textbook on convective
heat and mass transfer reviews the laws of
thermodynamics and fluid motions, behavior of
laminar and turbulent flows in a variety of conditions,
natural free convection in space, and flows through
porous media.
Engineering applications offer benefits and
opportunities across a range of different industries
and fields. By developing effective methods of
analysis, results and solutions are produced with
higher accuracy. Numerical and Analytical Solutions
for Solving Nonlinear Equations in Heat Transfer is
an innovative source of academic research on the
optimized techniques for analyzing heat transfer
equations and the application of these methods
across various fields. Highlighting pertinent topics
such as the differential transformation method,
industrial applications, and the homotopy
perturbation method, this book is ideally designed for
engineers, researchers, graduate students,
professionals, and academics interested in applying
new mathematical techniques in engineering
sciences.
Natural Convective Heat Transfer from Narrow Plates deals
with a heat transfer situation that is of significant practical
importance but which is not adequately dealt with in any
existing textbooks or in any widely available review papers.
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The aim of the book is to introduce the reader to recent
studies of natural convection from narrow plates including the
effects of plate edge conditions, plate inclination, thermal
conditions at the plate surface and interaction of the flows
over adjacent plates. Both numerical and experimental
studies are discussed and correlation equations based on the
results of these studies are reviewed.
Advances in Heat Transfer
Advances in Ground-Source Heat Pump Systems relates the
latest information on source heat pumps (GSHPs), the types
of heating and/or cooling systems that transfer heat from, or
to, the ground, or, less commonly, a body of water. As one of
the fastest growing renewable energy technologies, they are
amongst the most energy efficient systems for space heating,
cooling, and hot water production, with significant potential for
a reduction in building carbon emissions. The book provides
an authoritative overview of developments in closed loop
GSHP systems, surface water, open loop systems, and
related thermal energy storage systems, addressing the
different technologies and component methods of analysis
and optimization, among other subjects. Chapters on building
integration and hybrid systems complete the volume.
Provides the geological aspects and building integration
covered together in one convenient volume Includes chapters
on hybrid systems Presents carefully selected chapters that
cover areas in which there is significant ongoing research
Addresses geothermal heat pumps in both heating and
cooling modes
Over the last three decades, advances in modeling flow, heat,
and mass transfer through a porous medium have
dramatically transformed engineering applications.
Comprehensive and cohesive, Handbook of Porous Media,
Second Edition presents a compilation of research related to
heat and mass transfer including the development of practical
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applications
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
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 non-isothermal 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 updated edition of a widely admired text provides a userfriendly introduction to the field that requires only routine
mathematics. The book starts with the elements of fluid
mechanics and heat transfer, and covers a wide range of
applications from fibrous insulation and catalytic reactors to
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geological strata, nuclear waste disposal, geothermal
reservoirs, and the storage of heat-generating materials. As
the standard reference in the field, this book will be essential
to researchers and practicing engineers, while remaining an
accessible introduction for graduate students and others
entering the field. The new edition features 2700 new
references covering a number of rapidly expanding fields,
including the heat transfer properties of nanofluids and
applications involving local thermal non-equilibrium and
microfluidic effects.
Porous and Complex Flow Structures in Modern
Technologies represents a new approach to the field,
considering the fundamentals of porous media in terms of the
key roles played by these materials in modern technology.
Intended as a text for advanced undergraduates and as a
reference for practicing engineers, the book uses the physics
of flows in porous materials to tie together a wide variety of
important issues from such fields as biomedical engineering,
energy conversion, civil engineering, electronics, chemical
engineering, and environmental engineering. Thus, for
example, flows of water and oil through porous ground play a
central role in energy exploration and recovery (oil wells,
geothermal fluids), energy conversion (effluents from
refineries and power plants), and environmental engineering
(leachates from waste repositories). Similarly, the demands of
miniaturization in electronics and in biomedical applications
are driving research into the flow of heat and fluids through
small-scale porous media (heat exchangers, filters, gas
exchangers). Filters, catalytic converters, the drying of stored
grains, and a myriad of other applications involve flows
through porous media. By providing a unified theoretical
framework that includes not only the traditional homogeneous
and isotropic media but also models in which the assumptions
of representative elemental volumes or global thermal
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equilibrium fail, the book provides practicing engineers the
tools they need to analyze complex situations that arise in
practice. This volume includes examples, solved problems
and an extensive glossary of symbols.
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