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PREFACE

The purpose of this text is to present thermodynamics from a chemical engineer-
ing viewpoint. The laws of thermodynamics are universal, but are most effectively
taught in the context of the discipline of student commitment. This is the justifica-
tion for a separate text for chemical engineers, just as it has been for the previous
four editions, which have been in print for 47 years.

In writing this text, we have sought to maintain the rigor characteristic of
sound thermodynamic analysis, while at the same time providing a treatment that
may be readily understood by the average undergraduate. The material includes
much that is of an introductory nature, but the development is carried far enough to
allow application to significant problems in chemical-engineering practice. Indeed,
the content is more than adequate for an academic-year undergraduate course, and
is sufficiently comprehensive to make the book a useful reference both in graduate
courses and for professional practice.

For a student new to this subject a demanding task of discovery lies ahead.
New ideas, terms, and symbols appear at a bewildering rate. The challenge, ever
present, is to think topics through to the point of understanding, to acquire the
capacity to reason, and to apply this fundamental body of knowledge to the solution
of practical problems. Moreover, knowledge gained here is enlarged and refined as
the educational experience continues.

The first two chapters of the book present basic definitions and a development
of the first law as it applies to nonflow and simple steady-flow processes. Chap-
ters 3 and 4 treat the pressure/volume/temperature behavior of fluids and certain
heat effects, allowing early application of the first law to important engineering
problems. The second law and some of its applications are considered in Chap. 5.
A treatment of the thermodynamic properties of pure fluids in Chap. 6 leads to
application in Chap. 7 of the first and second laws to flow processes in general and
in Chaps. 8 and 9 to power production and refrigeration processes. The remain-
der of the book, dealing with fluid mixtures, treats topics in the unique domain
of chemical-engineering thermodynamics. Chapters 10 and 11 provide a compre-
hensive exposition of the thermodynamic properties of fluid mixtures, and of their

xvii



xviii PREFACE

uses in vapor/liquid equilibrium and in mixing processes. Chapter 12 is devoted to
a detailed treatment of vapor/liquid equilibrium for systems at modest pressures.
The application of equations of state in thermodynamic calculations, particularly in
vapor/liquid equilibrium, is discussed in Chap. 13, and additional topics related to
phase equilibria are treated in Chap. 14. Chemical-reaction equilibrium is covered
at length in Chap. 15. Finally, Chap. 16 deals with the thermodynamic analysis
of real processes, affording a review of much of the practical subject matter of
thermodynamics.

We gratefully acknowledge the contributions of Professor Charles Mucken-
fuss, Debra L. Sauke, and Eugene N. Dorsi, whose efforts produced computer pro-
grams for calculation of the thermodynamic properties of steam and ultimately the
steam tables of Appendix F. We thank those who offered detailed and constructive
criticism of the fourth edition: Philip T. Eubank, Texas A&M University; Dana
E. Knox, New Jersey Institute of Technology; Joseph C. Mullins, Clemson Uni-
versity, and Bruce E. Poling, University of Toledo. With respect to the present
edition, we appreciate the efforts of Alan L. Myers, University of Pennsylvania, and
Keith E. Gubbins, Cornell University, who reviewed parts of the manuscript, and
of John J. Hwalek, University of Maine, who contributed expert advice regarding
the Mathcad® solutions of Appendix D.

J. M. Smith
H. C. Van Ness
M. M. Abbott
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