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Preface

This book — a follow-up to the author’s previous publication, Flows and
Chemical Reactions [PRU 12] — is devoted to the applications of such flows and
reactions.

Remember that the former book on general equations comprised three chapters:
1. Simple fluids;
2. Reactive mixtures; and

3. Interfaces and lines.

It is unsurprising that the examples chosen for this book relate mainly to reactive
homogeneous mixtures, because on the one hand, numerous examples of non-
reactive fluids were discussed in Chapter 1 of the earlier work and, on the other,
heterogeneous flows, notably including interfaces and lines, will be the topic of a
third, forthcoming publication.

Diffusion phenomena are overlooked in Chapter 1, but the reactions are of
crucial importance. Thus, the focus is on the propagation of sound and on mono-
dimensional flows in nozzles. Damkdohler numbers and differences from chemical
equilibrium play an important part, and relate to the performances of thrusters. In this
chapter, the balance equations for non-equilibrium flows are extended to non-
equilibrium of the internal modes of molecule energy, which is one way of dealing
with the problems of bodies’ re-entry into the atmosphere.

Chapter 2, on chemical reactors, is very conventional, and the main point
discussed is that of homogeneous, perfectly stirred reactors, where the analytical
computations can be pursued further — particularly with regard to the stability of
stationary operating points. Many different types of instability are to be found in this
chapter, and we can deal with these by using control parameters linked particularly



