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Preface

When I wrote the preface to the fourth edition I said that unless a suitable co-author
could be found, the fourth was likely to be the last edition of Chemical Engineering
Design.

I was surprised and pleased when Gavin Towler approached the publishers with
a view to carrying on the volume and, also, preparing a new version for the American
market. I did not think a co-author would be found who had the necessary combination
of engineering background, academic contacts and, above all, time. Fortunately, Gavin
meets all these criteria and has produced an excellent fifth edition. In particular, he has
brought the treatment of flow-sheeting, safety and costing up-to-date, reflecting
current design practice. He has done this whilst maintaining the basic style of the book
and my aim to produce a book that would be used. Thank you Gavin.

Eur. INnG. R. K. SINNOTT

The most useful book [ owned as an undergraduate was “Coulson and Richardson’s
Chemical Engineering, Volume 6: Chemical Engineering Design” by Ray Sinnott. This
book not only served as a manual for how to complete my design project, but was also
the first place I would look for simple explanations, quick design methods and
practical equipment details of every facet of chemical engineering. Throughout my
career in process synthesis, design and development I have found Ray’s book to be
a useful source of information. 1 have acquired several other design textbooks and
though each has its merits, none is so comprehensive or practical. As an industrial
practitioner of design I came to appreciate the emphasis that Ray gave to subjects such
as instrumentation, safety, materials selection and mechanical design, which are often
neglected in the more theoretical books written by academics.

Shortly after I began teaching design at Northwestern University, | contacted
Elsevier to ask if Ray would consider writing a modified version of his book aimed
specifically at a North American audience. The alterations that I proposed were to
change the references from British codes and standards to the appropriate American
design codes, add a discussion of U.S. and Canadian safety and environmental
legislation, include more information on computer-aided design and make some
minor changes in terminology. Ray had recently decided to retire and did not want to
produce another edition; however, we agreed that I would take on the project and the
resulting book was published in 2008 as “Chemical Engineering Design: Principles,
Practice and Economics of Plant and Process Design”. In developing the American
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PREFACE

edition I kept to Ray’s original format and style, while updating the material and
drawing on my own experience to provide additional examples.

This 5 edition of Volume 6 in the Coulson and Richardson series includes some of
the updated material that was introduced in the American edition, as well as other
additions that I thought would enhance the book. The main changes are discussed
below, and I hope that educators, students and practitioners will find the new content
valuable.

Most industrial process design is now carried out using commercial design soft-
ware. Extensive reference has been made to commercial process and equipment
design software throughout the book and new examples with screen shots from
various programs have been added. Many commercial software vendors provide
licenses of their software for educational purposes at nominal fees. I strongly
recommend that students should be introduced to commercial software as early and
often as possible. The use of academic design and costing software should be
discouraged. Academic programs usually lack the quality control and technical
support required by industry, and the student is unlikely to use such software after
graduation. Detailed examples of the use of computer tools in process simulation,
costing and detailed design of distillation columns and heat exchangers have been
added to Chapters 4, 6 and 12. All computer aided design tools must be used with
some discretion and engineering judgement on the part of the designer. This judge-
ment mainly comes from experience, but I have followed Ray’s philosophy of trying
to provide helpful tips on how to best use computer tools.

Chemical engineers work in a very diverse set of industries and many of these
industries have their own design conventions and specialized equipment. I have
attempted to broaden the range of process industries represented in the examples and
problems, but where space or my lack of expertise in the subject has limited coverage
of a particular topic, references to design methods available in the general literature
are provided. The treatment of unit operations in Chapter 10 has been expanded to
include more separation processes practised in gas processing, fine chemicals and
pharmaceuticals manufacture, with new sections on adsorption, membrane separa-
tions, chromatography and ion exchange. New example design projects from a range
of process industries have been added in Appendix E.

Standards and codes of practice are an essential part of engineering. There have
been substantial changes in the British codes and standards since the 4 edition, as
older British standards have been replaced by common European standards. The
references to design codes have been updated to reflect these changes. Although this
edition is written primarily for a British and European audience, the book is widely
used internationally, and in some cases I have also included references to American
standards where these are the most commonly used worldwide. A discussion of
British and European safety and environmental legislation has been added to chapters
9 and 14; similar information for the U.S.A. and Canada is given in the American
edition. The section on safety in chapter 9 has been significantly expanded. Most
chemical engineers now work in an international environment and many will work in
several countries during their career. The design engineer should follow corporate
policy or obtain legal advice on which codes, standards and laws apply locally, and
should always refer to the original source references of laws, standards and codes of
practice, as they are updated frequently.
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xvii

The treatment of costing and process economics in Chapter 6 has been updated
and the cost correlations reflect recent price data rather than index updates of older
data. Most of the costs have been given in U.S. dollars on a U.S. Gulf Coast basis, as
this was the basis of the source data and most international engineering companies
develop costs in U.S. dollars. Examples and problems have also been given in Euros
and British Pounds Sterling and the section on converting prices from one location
basis to another has been expanded. Where possible, the terminology used in the
international engineering and construction industry has been used. All the examples
are given in metric units, but some also use the American conventional units for
illustrative purposes, as it is important for students to learn to convert data from
American sources.

I have continued to follow Ray’s model of describing the tools and methods that
are most widely used in industrial process design and deliberately avoiding idealized
conceptual methods developed by researchers that have not yet gained wide currency
in industry. The reader can find good descriptions of these methods in the research
literature and in more academic textbooks. A short section on optimization has been
added to chapter 1, and several of the examples and problems have been modified to
illustrate how experienced industrial designers optimize their designs.

In the preface to the 1° edition, Ray wrote: “The art and practice of design cannot
be learned from books. The intuition and judgement necessary to apply theory to
practice will come only from practical experience. I trust that this book will give its
readers a modest start on that road.” 1 certainly got my start in design using Ray’s
book and I hope that this new edition will prove as useful to future readers.

Gavin Towler



How to Use This Book

This book has been written primarily for students on undergraduate courses in
Chemical Engineering and has particular relevance to their design projects. It should
also be of interest to new graduates working in industry who find they need to
broaden their knowledge of unit operations and design. Some of the earlier chapters
of the book can also be used in introductory chemical engineering classes and by other
disciplines in the chemical and process industries.

As a Design Course Textbook

Chapters 1 to 9 and 14 cover the basic material for a course on process design and
include an explanation of the design method, including considerations of safety,
costing, and materials selection. Chapters 2, 3 and 8 contain a lot of background
material that should have been covered in earlier courses and can be quickly skimmed
as a reminder. If time is short, chapters 4, 6 and 9 deserve the most emphasis.
Chapters 10 to 13 cover equipment selection and design, including mechanical
aspects of equipment design. These important subjects are often neglected in the
chemical engineering curriculum. The equipment chapters can be used as the basis for
a second course in design or as supplementary material in a process design class.

As an Introductory Chemical Engineering Textbook

The material in Chapters 1, 2, 3 and 6 does not require any prior knowledge of
chemical engineering and can be used as an introductory course in chemical engi-
neering. Much of the material in chapters 7, 9, 10 and 14 could also be used in an
introductory class. There is much to be said for introducing design at an early point in
the chemical engineering curriculum, as it helps the students have a better appreci-
ation of the purpose of their other required classes, and sets the context for the rest of
the syllabus. Students starting chemical engineering typically find the practical
applications of the subject far more fascinating than the dry mathematics they are
usually fed. An appreciation of economics, optimization and equipment design can
dramatically improve a student’s performance in other chemical engineering classes.
If the book is used in an introductory class, then it can be referred to throughout the
curriculum as a guide to design methods.



XX HOW TO USE THIS BOOK

Supplementary Material

Many of the calculations described in the book can be performed using spreadsheets.
Templates of spreadsheet calculations and equipment specification sheets are
available in Microsoft Excel format on-line and can be downloaded from
http://Elsevierdirect.com/companions.

Additional supplementary material, including Microsoft PowerPoint presentations
to support most of the chapters, can be downloaded from a restricted site for
instructors http://textbooks.elsevier.com.
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