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Collapsing plumes and resurrecting fountains TON VAN DEN BRE-
MER, Department of Engineering Science, University of Oxford, GARY HUNT,
Department of Civil and Environmental Engineering, Imperial College London —
We explore the range of behaviour predicted for steady plumes and fountains that
undergo an increase or decrease in buoyancy which arise due to phase changes or
chemical reactions. We model these changes in the simplest possible way by as-
suming a quadratic relationship between the density and the temperature of the
fluid. We thereby extend the model of Caulfield & Woods (‘95) to include the most
recent developments in the literature on steady releases of buoyancy emitted verti-
cally from horizontal area sources in unconfined quiescent environments of uniform
density based on the plume model of Morton, Taylor & Turner (‘56). We provide
closed-form solutions and identify four classes of solution: collapsing plumes, res-
urrecting fountains, plumes with enhanced buoyancy and fountains with enhanced
negative buoyancy. We provide criteria for each category of behaviour in terms of
the source-value of two non-dimensional quantities: the Richardson number and a
temperature parameter.
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