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Preface

The topic of multiphase flow is broad, encompassing a variety of fluids, transported
solids and flow regimes. A common feature is that there is generally a dispersed, or
discontinuous phase, carried by a continuous phase. The interactions between
particles or deforming drops in the disperse phase dominate the overall behavior of
the flow. Much of the research has focused on understanding these complex
interphase interactions, through a wide array of theoretical, computational and
experimental techniques. Research in multiphase flows is driven by the challenge of
understanding such complex phenomena, as well as by practical considerations
dictated by technological needs.

Despite recent advances in experimental and computational capabilities,
multiphase flows still present many open questions. While for individual, rather
restricted classes of flows (such as, for example, rigid spheres in a Newtonian fluid)
there exist several models which provide good simulation under a certain set of
conditions, these are not robust. Difficulties arise especially when the scale of the
disperse phase is comparable to the scale of the characteristic dimension of the flow
itself. In this case, boundary conditions are particularly difficult to impose. Modeling
has been approached from all length scales, from the particle level, with direct
numerical simulation, to the continuum level via constitutive equations of varying
complexity, while some recent work was aimed at combining various length scales
within the same model.

Similarly, experimental work can focus of many aspects of the flow process, from
phase distributions, to small-scale interactions between two particles, to macro-
scopic fluid and flow properties. The presence of multiple phases renders optical
observation difficult for moderate and high concentrations of the disperse phase,
so non-invasive techniques have been adapted and devised to achieve the
capability of seeing inside the flow, sometime in real-time. For low concentrations,
optical observation and PIV are still the preferred choice.

A recent area of research is multiphase flow in porous media, in which the carrier
phase and the dispersed phases (drops, bubbles, particles) interact with each other
and with the porous phase, thereby adding another level of complexity. These flows
are increasingly important, particularly in the energy sector (geological sequestra-
tion of greenhouse gases, enhanced oil recovery, fuel cells).This research area is
becoming treatable due to constantly increasing computing capacity, as well as
improved experimental diagnostics This book covers a broad spectrum of the most
recent research in multiphase flow, ranging from basic research, to industrial



applications, to the development of new numerical simulation techniques.
Hoping that the readers finds this collection of papers useful in pursuing their

activity, the authors wish to acknowledge the invaluable help of the Scientific
Advisory Committee in selecting the papers and ensuring their quality.

The Editors
Portland, Maine, 2005
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