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Preface

Heat transfer is one of the most important and most common engineering disciplines
in food processing. There are many unit operations in the food industry where
steady or unsteady state heat transfer is taking place e.g. sterilization, dehydration,
freezing etc. Heat transfer in these operations is of primary importance and affects
the design of equipment as well as safety, nutritional and sensory aspects of the
product.

In applying heat transfer knowledge to food processing, one must take into
account that the food industry usually deals with difficult raw materials with irregular
shapes, in many cases of non-uniform and variable consistency, with physical
properties that may change during processing. Due to these complexities, the
unsteady state heat transfer differential equations can only be solved analytically
with several simplifying assumptions, while numerical solutions of these equations
can handle such complexities.

The chapters in this book deal mainly with heat transfer applications or methods
that have considerable physical property variations with temperature, e.g. freezing,
or methods that are not yet widely spread in the food industry, e.g. ohmic heating,
infrared radiation, or are less developed in the food engineering literature, e.g. deep-
fat frying or baking. The application of numerical methods has received special
attention with a separate chapter as well as emphasis in almost every chapter because
a substantial number of papers in food processing operations have been published
in recent years dealing with numerical solutions of heat transfer problems. It is
expected that because of the increased computational capabilities that are possible
today with high speed and low price computers, numerical solutions will be used in
an increasing range of food processing applications in the near future. A chapter on
artificial neural networks (ANN) has been included since ANN is a promising
alternative tool to conventional methods for modelling, optimization etc in cases
where a clear relationship between the variables is not known or the system is too
complex to be modelled with conventional mathematical methods.

We would like to thank the authors for their contributions. Without their effort
and expertise this book would not have been possible.

The Editors
2007





