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Preface

This book is designed to be everything its title suggests—a practical guide to
automation within the food industry. It is the first book to offer practical
advice on what can be a most bewildering subject in an industry where the use
of effective automation is of paramount importance. There are many books
dealing with the theory and practice of control systems in both the food and
other industries. However, these tend to offer too much detail in both areas to
be classed as overviews, or cover too much of the more obvious detail and
gloss over, or avoid, the elements where the decisions are hard—even though
these are the areas which are fundamental to successful and expansive projects.

This book identifies those elements of any automation scheme which have
to be considered first, and that form the foundations for any successful project.
The editorial introduction outlines the content of the book and is a useful
starting point. Examples are used, wherever possible, to show what can be
done, how it can be achieved, and what to avoid. A glossary of definitions
is included at the end of the book. All the chapters have been written by
engineers, with many years’ experience in this field, who have been able to
express their views freely. The result is a book which covers the key areas
of the subject, using a minimum of the technical jargon with which this
subject abounds, in a readable, practical manner.

This book is intended for process engineers, electrical engineers and food
technologists working in the food industry. It will also serve as an essential
source of reference for production managers considering the purchase of new
equipment.
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Editorial introduction

The food industry has been a major investor in control systems over recent
years and predictably will continue to be so. This investment is driven to a
great extent by the need to continually market new product lines, and also
by the need to increase throughput and efficiency. In practice this means the
industry wants to, or has to, apply sophisticated control techniques to provide
repeatable and automatic controls which allow accurate records to be kept
and fewer operators to be used to produce the same or an increased amount of
product.

This book contains contributions from highly experienced engineers who
have spent many years working within and for the food industry. Some have
spent their working life with manufacturing companies, others have supported
manufacturers for many years as suppliers of control systems. By combining
their views on the various topics covered it has been possible to express a
highly representative view of the industry in a way which no single author
could hope to achieve. This book sets out to be not only factual and useful, but
also:

e to bereal, with the information put forward based on practical experience
combined with practical examples;

e to be readable, with the minimum of jargon, theory and formulae so that
those with a minimum of knowledge, or some understanding and those
with a more general interest are able and will want to follow it;

e to improve opportunity for people in the industry, by indicating what can
be achieved now, what is likely to be possible in the future, and how these
goals can and should be achieved.

By meeting these objectives this book is appropriate for readers drawn from a
number of different situations. This includes students studying the subject at
college or university, who are rarely exposed to practical problems or real life
knowledge: there are very few books available which offer a real view of
controlling a process plant or how to apply the theory which has been learnt.
Also there are many practising electrical engineers who know how to design
elements of the control scheme but would benefit if they understood how the
total system might be put together.

Within the project teams implementing these schemes are those who
understand the process well enough to know how it works but do not know
what computers are capable of, and those who understand computers but do
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not have the experience or knowledge required to use them to their full
advantage. Furthermore, people such as the plant or production engineers
may have a wealth of experience of how the process works or how the product
. is really made but may not understand how modern controls can help them
(and maybe do not want to admit it?). Lastly (but not least) are those who are
being asked to invest on average 30% of the total project cost in sophisticated
control systems. It is easy to imagine that they might like to know what they
will get for their money.

As stated above, the important principle maintained throughout this book
is that it is practical and easy to follow. There are many books around which
offer pages of formulae and complicated control engineering theory which are
rarely used by most practising engineers, let alone those who operate on the
fringes of the business, or who have yet to experience the vagaries of a food
processing plant for the first time. Of course control theory is very important if
you need to study the detailed operations of a process, but most food processes
do not require this level of detail. What is required, and most fundamentally so,
is a good, common sense, pragmatic view of what can and should be achieved.
This book is aimed at developing this by indicating the key areas where
attention must be directed if a successful project is to be the result.

It is inevitable within a book covering such a wide subject that not all
aspects of automation can be covered. Equally, not all food industries can be
represented by example. However, it is fair to say that automation systems are
reasonably general in their suitability if the problem is defined correctly. It is
this definition which is usually the major contribution to the application of
advanced systems, not the systems themselves. Given a meaningful examin-
ation and understanding of the processes, and how they relate to the other
process stages and the overall factory operation, a full automation strategy can
be identified and implemented.

This book identifies those issues which make a fundamental contribution to
the success or failure of a project. It is worth noting that few automation
schemes ‘fail’ as such, but all too often they do not deliver the potential they are
capable of.

Within this book, therefore, the scene is set in Chapter 1 by examining food
processing as an industry, and the role of automation within this. This chapter
indicates how, by looking at the stages of food preparation through to final
product, this is not such a daunting task, as long as it is considered as several
elements.

Whilst it is necessary to identify separate modules or stages within the
process itself it is essential to maintain a total view of what is to be achieved.
This suggests a ‘total systems’ approach, where not only the automation of the
plant is considered but also the way the factory is run. This may not only
require a review of what automation is appropriate, but also how production
is scheduled, how management structure their operations and so on. The need
for this approach is expanded in Chapter 2.
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The next two chapters look at how integrated factories can work, what is
possible if this approach is adopted and how one can prepare specifications in
such a way as to ensure that the final project achieves the ambitions set.

In order to ensure a good background of understanding, the various types of
computers available are examined in Chapter 5, with an insight into what they
can achieve and how. This is followed by reference to a most important part of
any automation scheme: the interface with the people who will work the plant
once built. Operator interfaces must be designed for operators and managers,
and not just to satisfy the engineers who design them. This demands a good
ergonomic approach and Chapter 6 highlights some of the main features to
consider. :

Having examined what is possible by adopting the right approach the book
then looks at how these objectives can be achieved. Important factors which
have to be considered are that the accuracy of the final system must be good
enough, and that the components of it must be reliable. Unfortunately the
automation industry abounds with loosely defined terminology and these two
elements fall within this area. Chapter 7 looks at what these terms mean in
practice, and how to assess what is required, and what is achievable. There is a
need to include some formulae in this area, which tends to make this chapter
appear somewhat mathematical, but as both of these subjects rely heavily on
mathematics and statistics some presentation of this was unavoidable.
However, to maintain some sanity the formulae presented have been kept
brief, and examples have been used to illustrate the point. Furthermore,
lengthy proofs of the final formulae have been excluded in the interest of
keeping the book readable.

Chapter 8 reviews how food processes can be automated in practice with
examples of how, or how not, to approach the problems encountered. It
develops the themes established in the earlier chapters and illustrates the fact
that automating a food factory need not be a daunting task.

It is essential within any project to keep a realistic view of what needs to be
achieved, and this will normally mean using currently available technology—
tried and tested—to satisfy this. However, if the plant is to be expandable in
the future it is vital to maintain a longer term view, and an understanding of
future developments must be retained whilst applying ‘today’s’ technology. In
this way updating with new techniques or equipment will be relatively easy.
The final two chapters look at the direction in which the industry is moving, and
Chapter 10 in particular identifies what could become an advanced
technique in creating friendly, controllable process plants within the food
industry.
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