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Scope

In the context of this book, the term multiphase flow is used to refer to any fluid flow consisting of more
than one phase or component. For brevity and because they are covered in other texts, we exclude those
circumstances in which the components are well mixed above the molecular level. Consequently, the flows
considered here have some level of phase or component separation at a scale well above the molecular level.
This still leaves an enormous spectrum of different multiphase flows. One could classify them according
to the state of the different phases or components and therefore refer to gas/solids flows, or liquid/solids
flows or gas/particle flows or bubbly flows and so on; many texts exist that limit their attention in this
way. Some treatises are defined in terms of a specific type of fluid flow and deal with low Reynolds number
suspension flows, dusty gas dynamics and so on. Others focus attention on a specific application such as
slurry flows, cavitating flows, aerosols, debris flows, fluidized beds and so on; again there are many such
texts. In this book we attempt to identify the basic fluid mechanical phenomena and to illustrate those
phenomena with examples from a broad range of applications and types of flow.

Parenthetically, it is valuable to reflect on the diverse and ubiquitous challenges of multiphase flow. Vir-
tually every processing technology must deal with multiphase flow, from cavitating pumps and turbines to
electrophotographic processes to papermaking to the pellet form of almost all raw plastics. The amount
of granular material, coal, grain, ore, etc. that is transported every year is enormous and, at many stages,
that material is required to flow. Clearly the ability to predict the fluid flow behavior of these processes
is central to the efficiency and effectiveness of those processes. For example, the effective flow of toner is
a major factor in the quality and speed of electrophotographic printers. Multiphase flows are also a ubiq-
uitous feature of our environment whether one considers rain, snow, fog, avalanches, mud slides, sediment
transport, debris flows, and countless other natural phenomena to say nothing of what happens beyond
our planet. Very critical biological and medical flows are also multiphase, from blood flow to semen to
the bends to lithotripsy to laser surgery cavitation and so on. No single list can adequately illustrate the
diversity and ubiquity; consequently any attempt at a comprehensive treatment of multiphase flows is
flawed unless it focuses on common phenomenological themes and avoids the temptation to digress into
lists of observations.

Two general topologies of multiphase flow can be usefully identified at the outset, namely disperse flows
and separated flows. By disperse flows we mean those consisting of finite particles, drops or bubbles (the
disperse phase) distributed in a connected volume of the continuous phase. On the other hand separated
flows consist of two or more continuous streams of different fluids separated by interfaces.


