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Density-driven convection between horizontal planes in a conditionally
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Nonlinear density-driven convection in a conditionally unstable fluid is studied theoretically. The novelty here
is that the destabilizing basic density gradient is expressed in terms of the vertical perturbation velocity through
a unit step function. This is done by introducing a one-way source step function due to phase transitions in the
equation for the perturbation density. Then we can model the fact that the density-gradient is unstable when the
perturbation vertical velocity is upward (positive), and stable when the vertical perturbation velocity is downward
(negative), characterizing conditional stability. Linear analytical solutions as well as numerical results for nonlinear
two-dimensional steady convection are presented.



