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Preface to the Third Edition

The first edition of Comprehensive Engineering Heat Transfer was published in 2000. It was written principally
to cater syllabi of Pune and North Maharashtra Universities.

The second revised and enlarged edition was published in year 2005, in which I had tried to incorporate the
relevance of heat and mass transfer applicable to Mechanical, Chemical, Aerospace, Civil Engineering, Computer Science,
Information Technology, Biotechnology, Pharmacology, and Alternative Energy generation.

Confronted with economic realities, many colleges and universities have set clear priorities. In recognition of its
value and applications to society, investment in engineering education has increased. Pedagogically, there is reintroduced
emphasis on the fundamental principles that are the foundation for lifelong learning. The important and sometimes
dominant role of heat transfer in many applications, particularly in conventional as well as in alternative energy generation
and concomitant environmental effects, has reaffirmed its relevance.

In preparing third edition, I have attempted to incorporate recent heat transfer research at a level that is appropriate
for an undergraduate student. I have strived to include new examples and problems that motivate students with interesting
applications, but whose solutions are based firmly on fundamental principles. We have remained true to the pedagogical
approach of previous editions by retaining a rigorous and systematic methodology for problem solving. I have tried to
continue the tradition of providing a text that will serve as a valuable, everyday resource for students and practicing
engineers throughout their careers.

Approach and Organization
Previous editions of the text have adhered to four learning objectives:
1. The student should adopt the meaning of the terminology and physical principles associated with heat transfer.
2. The student should be able to describe relevant transport phenomena for any process or system involving heat

transfer.
3. The student should be able to use requisite inputs for calculating heat transfer rates and/or material

temperatures.
4. The student should be able to develop representative models of processes and systems and draw conclusions

concerning process/system design or performance from the attendant analysis.
Moreover, as in previous editions, specific learning objectives for each chapter are clarified, as are means by which

achievement of the objectives may be assessed. The summary and glossary at the end of each chapter highlight key
terminology and concepts developed in the chapter and poses questions designed to test and enhance student
comprehension.

What’s New in the Third Edition?
In order to reduce the volume and cost of book, it is prepared in two columns and two colours to make it attractive

and interesting. The constructive criticisms and suggestion sent by users have been amalgamated. Answer(s) to almost
all problems presented for practice at the end of each chapter are provided.

Chapter-by-Chapter Content Changes
Chapter 1, Concepts and Mechanisms of Heat Flow is re-written and modified to accentuate the significance of

heat transfer in various contemporary applications. It has also been improved to elaborate the complementary nature of
heat transfer and thermodynamics. The economic thickness of insulation is augmented with a new section with the help
of cost and year of service. Two more sections on heat transfer in boiling and condensation and mass transfer are included
at the end of chapter.

Chapter 2, deals with Conduction-Basic equations and their applications with the help of boundary conditions. In
this edition, the boundary conditions are elaborated with extensive graphical support. The radiation and interface boundary
conditions are incorporated.

Chapters 3, 4 and 5 have undergone extensive revision and some examples are reorganized in order to give them
justification. Some parallel illustrations are withdrawn from these Chapters.

xi



Chapter 6, Transient Conduction was substantially modified in the previous edition and has been augmented in
this edition with a streamlined presentation of the methods. The multi-dimensional, semi-infinite body transient heat
transfer has been restructured.

Chapter 7, Principles of Convection includes clarification of how temperature-dependent properties should be
evaluated when calculating the convection heat transfer coefficient. Specifically, presentation of the similarity solution
for flow over a flat plate has been simplified.

Chapter 8, External Flow has been updated and reduced in length. New results for flow over noncircular cylinders
have been added, replacing the correlations of previous editions. The discussion of flow across circular tubes has been
reduced, abolishing redundancy without sacrificing content.

Chapter 9, Internal Flow; entry length correlations have been updated and rearranged.
Chapter 10, Free Convection include a new correlation for free convection from flat plates, replacing a correlation

from previous editions. The discussion of boundary layer effects has been modified.
Aspects of Boiling and Condensation have been updated to incorporate recent advances in, for example, external

condensation on finned tubes in Chapter 11, Condensation phenomena and heat transfer rates are explained. The coverage
of forced convection condensation and related enhancement techniques has been expanded.

The concepts of emissive power, irradiation, radiosity, radiation function and net radiative flux are presented in
Chapter 12, Radiation: Properties and Processes. The coverage of environmental radiation has undergone substantial
revision, with the inclusion of separate discussions of solar radiation, the atmospheric radiation balance, and terrestrial
solar irradiation. Concern for the potential impact of anthropogenic activity on the temperature of the earth is addressed.

Chapter 13, Radiation Exchange Between Surfaces highlights the difference between geometrical surfaces and
radiative surfaces, a key concept that is often difficult for students to appreciate. Increased coverage of radiation exchange
between diffused grey surfaces, included in older editions of the text, has been retained. In doing so, radiation exchange
between differentially small surfaces is briefly introduced.

The content of Chapter 14, Heat Exchangers is experiencing a resurgence in interest due to the critical role such
devices play in conventional and alternative energy generation technologies. Much of the coverage of compact heat
exchangers included in the previous edition was limited to a specific heat exchanger. Although general coverage of
compact heat exchangers have been retained.

Chapter 15, Mass Transfer has been entirely revised extensively from the previous edition. General mass diffusion
equation and boundary conditions are restructured. Concept of solubility, permeability, mass diffusion with and without
homogeneous chemical reaction, steady state diffusion through a plane membrane, water vapour migration have been
incorporated in new sections.

Chapter 16, Experiments in Engineering Heat Transfer have been updated in the interest of students to cater
curriculum. Appendix is added as it was in previous edition.

—Author
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