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Physics of Vortex Flows

This book provides a comprehensive, modern discussion of the physics of vortex flows
and vortex-body interactions through a combination of mathematical models, figures,
descriptive explanation, and mathematical solutions. The author utilizes both exact and
simplified mathematical models of vortex transport to explain the wide range of physical
phenomena exhibited by vortices in two- and three-dimensional fluids. The book focuses
particularly on describing phenomena associated with bending waves and area-varying
waves on vortex cores that underlie many 3D vortex phenomena including both small-
amplitude waves and nonlinear solitary waves. Inherently three-dimensional vortex
phenomena such as vortex reconnection, multiscale vortex interactions, vortex
breakdowns, and cutting of a vortex by a blade are examined in detail, including
introduction and validation of simple models to describe the underlying physical
processes occurring.
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