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Researchers, practitioners, instructors, and students all welcomed the first edition of Heat
Exchangers: Selection, Rating, and Thermal Design for gathering into one place the essence
of the information they need-information formerly scattered throughout the literature. While
retaining the basic objectives and popular features of the bestselling fi
Structured introduction covers everything the engineer needs to know: nature of fluids,
hydrostatics, differential and integral relations, dimensional analysis, viscous flows, more.
Solutions to selected problems. 760 illustrations. 1985 edition.
The proposed is written as a senior undergraduate or the first-year graduate textbook,covering
modern thermal devices such as heat sinks, thermoelectric generators and coolers, heat pipes,
and heat exchangers as design components in larger systems. These devices are becoming
increasingly important and fundamental in thermal design across such diverse areas as
microelectronic cooling, green or thermal energy conversion, and thermal control and
management in space, etc. However, there is no textbook available covering this range of
topics. The proposed book may be used as a capstone design course after the fundamental
courses such as thermodynamics, fluid mechanics, and heat transfer. The underlying concepts
in this book cover the, 1) understanding of the physical mechanisms of the thermal devices
with the essential formulas and detailed derivations, and 2) designing the thermal devices in
conjunction with mathematical modeling, graphical optimization, and occasionally
computational-fluid-dynamic (CFD) simulation. Important design examples are developed
using the commercial software, MathCAD, which allows the students to easily reach the
graphical solutions even with highly detailed processes. In other words, the design concept is
embodied through the example problems. The graphical presentation generally provides
designers or students with the rich and flexible solutions toward achieving the optimal design.
A solutions manual will be provided.
This book presents contributions from renowned experts addressing research and
development related to the two important areas of heat exchangers, which are advanced
features and applications. This book is intended to be a useful source of information for
researchers, postgraduate students, academics, and engineers working in the field of heat
exchangers research and development.
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 linear-wave analysis Optimization Part I: without the computer Optimization Part II: cyclic
steady state Elements of combustion Design study Hobbyhorse Origins Appendices
Presenting contributions from renowned experts in the field, this book covers research and
development in fundamental areas of heat exchangers, which include: design and theoretical
development, experiments, numerical modeling and simulations. This book is intended to be a
useful reference source and guide to researchers, postgraduate students, and engineers in the
fields of heat exchangers, cooling, and thermal management.

This handbook provides a summary of theoretical, experimental, and statistical
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data on fluid flows. The text makes extensive use of tables and graphics so that
engineers students, and researchers can rapidly locate accurate and up-to-date
data. The emphasis is on applied fluid dynamics, in particular practical problems
such as fluid dynamic drag, pipe and duct flow, and nozzles and diffusers, which
have direct practical applications.
Plate-and-frame heat exchangers (PHEs) are used in many different processes
at a broad range of temperatures and with a variety of substances. Research into
PHEs has increased considerably in recent years and this is a compilation of
knowledge on the subject. Containing invited contributions from prominent and
active investigators in the area, it should enable graduate students, researchers,
and research and development engineers in industry to achieve a better
understanding of transport processes. Some guidelines for design and
development are also included.
This book is unique in adopting a numerical approach to the thermal design of
heat exchangers. The computation of mean temperature difference, with
accommodation of longitudinal conduction effects, makes full optimisation of the
exchanger core possible. Sets of three partial differential equations for both
contra-flow and cross-flow are established, and form the bases from which a
range of methods of direct-sizing and stepwise rating may proceed. Optimisation
of an exchanger for steady-state operation is achieved by an approach which
allows maximum utilisation of the allowable pressure losses. Transient methods
are covered, including the Method of Characteristics, and the Single-Blow
method of testing is treated. Numerous aspects of low and high temperature
design are discussed, and extensive references to the literature are provided.
Schematic algorithms are listed to allow students and practitioners to construct
their own solutions, and spline-fitting of data is discussed.
Two-phase flow heat exchangers are vital components of systems for power
generation, chemical processing, and thermal environment control. The art and
science of the design of such heat exchangers have advanced considerably in
recent years. This is due to better understanding of the fundamentals of twophase flow and heat transfer in simple geometries, greater appreciation of these
processes in complex goemetries, and enhanced predictive capability through
use of complex computer codes. The subject is clearly of great fundamental and
practical importance. The NATO ASIan Thermal-Hydraulic Fundamentals and
Design of Two-Phase Flow Heat Exchangers was held in Povoa de Varzim (near
Porto), Portugal, July 6-17, 1987. participating in the organization of" the ASI
were the Department of Mechanical Engineering and the Clean Energy Research
Institute, University of Miami; Universidade do Porto; and the Department of
Mechanical Engineering, Aeronautical Eng ineer ing, and Mechanics, Rensselaer
Polytechnic Institute. The ASI was arranged primarily as a high-level teaching
activity by experts representing both academic and industrial viewpoints. The
program included the presentation of invited lectures, a limited number of related
technical papers and discussion sessions.
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Basic heat transfer -- Compact heat exchangers -- Fundamentals of finite
element and finite volume methods -- Finite element analysis of compact heat
exchangers -- Generation of design data by CFD analysis -- Thermal and
mechanical design of compact heat exchanger -- Manufacturing and qualification
testing of compact heat exchanger
The tools and techniques used in Design of Experiments (DoE) have been
proven successful in meeting the challenge of continuous improvement in many
manufacturing organisations over the last two decades. However research has
shown that application of this powerful technique in many companies is limited
due to a lack of statistical knowledge required for its effective implementation.
Although many books have been written on this subject, they are mainly by
statisticians, for statisticians and not appropriate for engineers. Design of
Experiments for Engineers and Scientists overcomes the problem of statistics by
taking a unique approach using graphical tools. The same outcomes and
conclusions are reached as through using statistical methods and readers will
find the concepts in this book both familiar and easy to understand. This new
edition includes a chapter on the role of DoE within Six Sigma methodology and
also shows through the use of simple case studies its importance in the service
industry. It is essential reading for engineers and scientists from all disciplines
tackling all kinds of manufacturing, product and process quality problems and will
be an ideal resource for students of this topic. Written in non-statistical language,
the book is an essential and accessible text for scientists and engineers who
want to learn how to use DoE Explains why teaching DoE techniques in the
improvement phase of Six Sigma is an important part of problem solving
methodology New edition includes a full chapter on DoE for services as well as
case studies illustrating its wider application in the service industry
Compact Heat Exchangers for Energy Transfer Intensification: Low-Grade Heat and
Fouling Mitigation provides theoretical and experimental background on heat transfer
intensification in modern heat exchangers. Emphasizing applications in complex heat
recovery systems for the process industries, this book:Covers various issues related to
low-grade hea
Comprehensive and unique source integrates the material usually distributed among a
half a dozen sources. * Presents a unified approach to modeling of new designs and
develops the skills for complex engineering analysis. * Provides industrial insight to the
applications of the basic theory developed.
Compact Heat Exchangers: Selection, Design, and Operation, Second Edition, is fully
revised to present the most recent and fundamental ideas and industrial concepts in
compact heat exchanger technology. This complete reference compiles all aspects of
theory, design rules, operational issues, and the most recent developments and
technological advancements in compact heat exchangers. New to this edition is the
inclusion of micro, sintered, and porous passage description and data, electronic
cooling, and an introduction to convective heat transfer fundamentals. New revised
content provides up-to-date coverage of industrially available exchangers, recent
fouling theories, and reactor types, with summaries of off-design performance and
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system effects and installations issues in, for example, automobiles and aircraft.
Hesselgreaves covers previously neglected approaches, such as the Second Law (of
Thermodynamics), pioneered by Bejan and co-workers. The justification for this is that
there is increasing interest in life-cycle and sustainable approaches to industrial activity
as a whole, often involving exergy (Second Law) analysis. Heat exchangers, being
fundamental components of energy and process systems, are both savers and
spenders of energy, according to interpretation. Contains revised content, covering
industrially available exchangers, recent fouling theories, and reactor types Includes
useful comparisons throughout with conventional heat exchangers to emphasize the
benefits of CPHE applications Provides a thorough system view from commissioning,
operation, maintenance, and design approaches to reduce fouling and fouling factors
Compiles all aspects of theory, design rules, operational issues, and the most recent
developments and technological advancements in compact heat exchangers
This book describes the fundamentals and applications of compact heat exchangers in
energy generation. The text focuses on their efficiency impacts on power systems,
particularly emphasizing alternative energy sources such as Concentrated Solar Power
and nuclear plants. The various types of compact heat exchanger surfaces and designs
are given thorough consideration before the author turns his attention to describing how
these compact heat exchangers can be applied to innovative plant designs, and how to
conduct operational and safety analyses to optimize thermal efficiency. The book is
written at an undergraduate level, but will be useful to practicing engineers and
scientists as well.
This Brief deals with externally finned tubes, their geometric parameters, Reynolds
number, dimensionless variables, friction factor, plain plate fins on round tubes, the
effect of fin spacing, correlations, pain individually finned tubes, circular fins with
staggered tubes, low integral fin tubes, wavy fin, enhanced plate fin geometries with
round tubes, Offset Strip Fins, convex louver fins, louvered fin, perforated fin, mesh fin,
vortex generator, enhanced circular fin geometries, spine or segmented fin, wire loop
fin, flat extruded tubes with internal membranes, plate and fin automotive radiators,
performance comparison, numerical simulation, advanced fin geometries, hydrophilic
coatings, internally finned tubes and annuli, spirally fluted and indented tube, advanced
internal fin geometries, and finned annuli. The book is ideal for professionals and
researchers dealing with thermal management in devices.
Covers the fundamentals of combined-cycle plants to provide background for
understanding the progressive design approaches at the heart of the text Discusses the
types of compact heat exchanger surfaces, suggesting novel designs that can be
considered for optimal cost effectiveness and maximum energy production Undertakes
the thermal analysis of these compact heat exchangers throughout the life cycle, from
the design perspective through operational and safety assurance stages This book
describes the quest to create novel designs for compact heat exchangers in support of
emergent combined cycle nuclear plants. The text opens with a concise explanation of
the fundamentals of combined cycles, describing their efficiency impacts on electrical
power generation systems. It then covers the implementation of these principles in
nuclear reactor power systems, focusing on the role of compact heat exchangers in the
combined cycle loop and applying them to the challenges facing actual nuclear power
systems. The various types of compact heat exchanger surfaces and designs are given
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thorough consideration before the author turns his attention to discussing current and
projected reactor systems, and how the novel design of these compact heat e
xchangers can be applied to innovative designs, operation and safety analyses to
optimize thermal efficiency. The book is written at an undergraduate level, but will be
useful to practicing engineers and scientists as well.
Heat exchangers are essential in a wide range of engineering applications, including power
plants, automobiles, airplanes, process and chemical industries, and heating, air conditioning
and refrigeration systems. Revised and updated with new problem sets and examples, Heat
Exchangers: Selection, Rating, and Thermal Design, Third Edition presents a systematic
treatment of the various types of heat exchangers, focusing on selection, thermal-hydraulic
design, and rating. Topics discussed include: Classification of heat exchangers according to
different criteria Basic design methods for sizing and rating of heat exchangers Single-phase
forced convection correlations in channels Pressure drop and pumping power for heat
exchangers and their piping circuit Design solutions for heat exchangers subject to fouling
Double-pipe heat exchanger design methods Correlations for the design of two-phase flow
heat exchangers Thermal design methods and processes for shell-and-tube, compact, and
gasketed-plate heat exchangers Thermal design of condensers and evaporators This third
edition contains two new chapters. Micro/Nano Heat Transfer explores the thermal design
fundamentals for microscale heat exchangers and the enhancement heat transfer for
applications to heat exchanger design with nanofluids. It also examines single-phase forced
convection correlations as well as flow friction factors for microchannel flows for heat transfer
and pumping power calculations. Polymer Heat Exchangers introduces an alternative design
option for applications hindered by the operating limitations of metallic heat exchangers. The
appendices provide the thermophysical properties of various fluids. Each chapter contains
examples illustrating thermal design methods and procedures and relevant nomenclature. Endof-chapter problems enable students to test their assimilation of the material.
Completely revised and updated to reflect current advances in heat exchanger technology,
Heat Exchanger Design Handbook, Second Edition includes enhanced figures and thermal
effectiveness charts, tables, new chapter, and additional topics––all while keeping the qualities
that made the first edition a centerpiece of information for practicing engineers, research,
engineers, academicians, designers, and manufacturers involved in heat exchange between
two or more fluids. See What’s New in the Second Edition: Updated information on pressure
vessel codes, manufacturer’s association standards A new chapter on heat exchanger
installation, operation, and maintenance practices Classification chapter now includes
coverage of scrapped surface-, graphite-, coil wound-, microscale-, and printed circuit heat
exchangers Thorough revision of fabrication of shell and tube heat exchangers, heat transfer
augmentation methods, fouling control concepts and inclusion of recent advances in PHEs
New topics like EMbaffle®, Helixchanger®, and Twistedtube® heat exchanger, feedwater
heater, steam surface condenser, rotary regenerators for HVAC applications, CAB brazing and
cupro-braze radiators Without proper heat exchanger design, efficiency of cooling/heating
system of plants and machineries, industrial processes and energy system can be
compromised, and energy wasted. This thoroughly revised handbook offers comprehensive
coverage of single-phase heat exchangers—selection, thermal design, mechanical design,
corrosion and fouling, FIV, material selection and their fabrication issues, fabrication of heat
exchangers, operation, and maintenance of heat exchangers —all in one volume.
This text compiles experimental data on the basic heat transfer and flow friction characteristics
of compact heat exchangers. The data can be applied to space heating, spacecraft heat
exchangers, aircraft heat exchangers and various cooling systems.
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,
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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.
Heat exchangers are a crucial part of aerospace, marine, cryogenic and refrigeration
technology. These essays cover such topics as complicated flow arrangements, complex
extended surfaces, two-phase flow and irreversibility in heat exchangers, and single-phase
heat transfer.
The last two years have witnessed a continuation in the breakthrough shift toward pulse tube
cryocoolers for long-life, high-reliability cryocooler applications. One class of pulse tubes that
has reached maturity is referred to as “Stirling type” because they are based on the linear
Oxford Stirling-cooler type compressor; these generally provide cooling in the 30 to 100 K
temperature range and operate at frequencies from 30 to 60 Hz. The other type of pulse tube
cooler making great advances is the so-called “Gifford-McMahon type. ” Pulse tube coolers of
this type use a G-M type compressor and lower frequency operation to achieve temperatures
in the 2 to 10 K temperature range. Nearly a third of this proceedings covers these new
developments in the pulse tube arena. Complementing the work on low-temperature pulse
tubes is substantial continued progress on rare earth regenerator materials and GiffordMcMahon coolers. These technologies continue to make great progress in opening up the 2 - 4
K market. Also in the commercial sector, continued interest is being shown in the development
of long-life, low-cost cryocoolers for the emerging high temperature superconductor electronics
market, particularly the cellular telephone base-station market. At higher temperature levels,
closed-cycle J-T or throttle-cycle refrigerators are taking advantage of mixed refrigerant gases
to achieve low-cost cryocooler systems in the 65 to 80 K temperature range.

Design and Operation of heat Exchangers and Their Networks presents a
comprehensive and detailed analysis on the thermal design methods for the most
common types of heat exchangers, with a focus on their networks, simulation
procedures for their operations, and measurement of their thermal performances. The
book addresses the fundamental theories and principles of heat transfer performance of
heat exchangers and their applications and then applies them to the use of modern
computing technology. Topics discussed include cell methods for condensers and
evaporators, dispersion models for heat exchangers, experimental methods for the
evaluation of heat exchanger performance, and thermal calculation algorithms for multistream heat exchangers and heat exchanger networks. Includes MATLAB codes to
illustrate how the technologies and methods discussed can be easily applied and
developed. Analyses a range of different models, applications, and case studies in
order to reveal more advanced solutions for industrial applications. Maintains a strong
focus on the fundamental theories and principles of the heat transfer performance of
heat exchangers and their applications for complex flow arrangement.
This book presents the ideas and industrial concepts in compact heat exchanger
technology that have been developed in the last 10 years or so. Historically, the
development and application of compact heat exchangers and their surfaces has taken
place in a piecemeal fashion in a number of rather unrelated areas, principally those of
the automotive and prime mover, aerospace, cryogenic and refrigeration sectors. Much
detailed technology, familiar in one sector, progressed only slowly over the boundary
into another sector. This compartmentalisation was a feature both of the user industries
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themselves, and also of the supplier, or manufacturing industries. These barriers are
now breaking down, with valuable cross-fertilisation taking place. One of the industrial
sectors that is waking up to the challenges of compact heat exchangers is that broadly
defined as the process sector. If there is a bias in the book, it is towards this sector.
Here, in many cases, the technical challenges are severe, since high pressures and
temperatures are often involved, and working fluids can be corrosive, reactive or toxic.
The opportunities, however, are correspondingly high, since compacts can offer a
combination of lower capital or installed cost, lower temperature differences (and hence
running costs), and lower inventory. In some cases they give the opportunity for a
radical re-think of the process design, by the introduction of process intensification (PI)
concepts such as combining process elements in one unit. An example of this is
reaction and heat exchange, which offers, among other advantages, significantly lower
by-product production. To stimulate future research, the author includes coverage of
hitherto neglected approaches, such as that of the Second Law (of Thermodynamics),
pioneered by Bejan and co- workers. The justification for this is that there is increasing
interest in life-cycle and sustainable approaches to industrial activity as a whole, often
involving exergy (Second Law) analysis. Heat exchangers, being fundamental
components of energy and process systems, are both savers and spenders of exergy,
according to interpretation.
Compact Heat Exchangers
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