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Abstract

Swirling flows play an important role in the environment (tornadoes) and technology (chemical,
bio and nuclear reactors; delta-wing aircraft; vortex combustors). The core of a swirling flow can
become bubble-like or helical, i.e. vortex breakdown (VB) occurs. The VB nature has been discussed
more than a half-century, but no consensus has been achieved. It is argued that the VB nature can be
explained with the help of the swirl decay and swirl acceleration mechanisms. The mechanisms clearly
show why VB develop along and normal to the axis of rotation, how VB bubbles emerge, expand,
become double and multiple. The mechanisms can potentially help in designing conventional and novel
vortex devices. They also indicate possible means of the VB control.
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