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fluid vortices is a comprehensive up to date research level overview covering all salient
flows in which fluid vortices play a significant role the various chapters have been
written by specialists from north america europe and asia making for unsurpassed
depth and breadth of coverage topics addressed include fundamental vortex flows
mixing layer vortices vortex rings wake vortices vortex stability etc industrial and
environmental vortex flows aero propulsion system vortices vortex structure interaction
atmospheric vortices computational methods with vortices etc and multiphase vortex
flows free surface effects vortex cavitation and bubble and particle interactions with
vortices the book can also be recommended as an advanced graduate level
supplementary textbook the first nine chapters of the book are suitable for a one term

course chapters 10 19 form the basis for a second one term course

this book is a comprehensive introduction to the mathematical theory of vorticity and
incompressible flow ranging from elementary introductory material to current research
topics while the contents center on mathematical theory many parts of the book
showcase the interaction between rigorous mathematical theory numerical asymptotic
and qualitative simplified modeling and physical phenomena the first half forms an
introductory graduate course on vorticity and incompressible flow the second half
comprise a modern applied mathematics graduate course on the weak solution theory

for incompressible flow

from the astrophysical scale of a swirling spiral galaxy through the geophysical scale of

a hurricane down to the subatomic scale of elementary particles vortical motion and
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vortex dynamics have played a profound role in our understanding of the physical
world kuchemann referred to vortex dynamics as the sinews and muscles of fluid
motion in order to update our understanding of vortex dominated flows nasa langley
research center and the institute for computer applications in science and engineering
icase conducted a workshop during july 9 11 1985 the subject was broadly divided
into five overlapping topics vortex dynamics vortex breakdown massive separation
vortex shedding from sharp leading edges and conically separated flows some of the
experts in each of these areas were invited to provide an overview of the subject this
volume is the proceedings of the workshop and contains the latest theoretical numerical
and experimental work in the above mentioned areas leibovich widnall moore and
sirovich discussed topics on the fundamentals of vortex dynamics while keller and hafez
treated the problem of vortex break down phenomena the contributions of smith davis
and leballeur were in the area of massive separation and inviscid viscous interactions
while those of cheng hoeijmakers and munnan dealt with sharp leading edge vortex

flows and fiddes and marconi represented the category of conical separated flows

defect correction methods for fluid flows at high reynold s numbers presents the
mathematical development of defect correction methods dcm in application to fluid
flow problems in various settings we will show several approaches to applying the dcm
ideas in computational fluid dynamics cfd from a basic idea of controlling the flow by
the means of increased diffusion to the state of the art family of novel dcm based
turbulence models the main idea of the methods presented in this book is to use
defect correction in turbulence modelling additionally several methods will also be
presented that aim at reducing the time discretization error features provides a road
map starting from the ideas of minimally invasive controlling of turbulent flows to the
ways of improving the existing regularization techniques with decm to the ideas of full
defect correction in both space and time and finally to the more complex embedding
of the dcm into turbulence modelling by the correction of the whole turbulence model

can be used for teaching a topics course on a masters or ph d level it is even more
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suitable as a reference for cfd theorists and practitioners with most of the methods

being minimally invasive and therefore easy to implement in the existing legacy codes

discusses the current challenges in turbulence modelling with defect correction showing

several possible directions for future developments two source codes are provided one

for a regularization technique and another for a novel turbulence model in order to

give an interested researcher a quick start to the topic of dcm in cfd

publishes research papers in the mathematical and physical sciences continues

proceedings of the royal society of london series a mathematical and physical sciences

continued by proceedings mathematical physical and engineering sciences
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