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Summary:
The numerical prediction of the droplet size distribution in single-component condensation is most
accurately obtained with the kinetic equation. This equation is a balance equation for the droplet size
distribution. This equation has to be solved for every single droplet size in the distribution, which results in
an extremely large system of (108) equations.
In the past a number of attempts have been made to reduce the computational effort to solve for the
droplet size distribution. One of these is the splitting of the droplet size distribution in a limited number of
so-called bins, which greatly reduces the number of equations to be solved, but at the cost of an
interpolation error. Other attempts have been made by utilizing moments of the droplet size distribution.
This Method of Moments (MoM) predicts the droplet-size averaged properties of the condensating flow.
The main difficulty of the MoM is finding a proper way of solving its inherent closure problem. As a consequence the error cannot be estimated beforehand, i.e. the accuracy of the method is difficult to assess.
Therefore a new approach has been devised to approximate the droplet size distribution, based on the
Galerkin finite-element method, enhanced with an adaptive node triangulation algorithm in order to
increase its accuracy. This algorithm adapts the location of the nodes in the size distribution to the
solution of the system of ODE’s using the equi-distribution principle, a method previously used for
(continuous) grid adaptation.
The method is applied to a model advection problem and a model diffusion problem for a variety of
imposed initial and boundary conditions. Finally, in order to complete the proof of concept, the adaptive
finite element method is applied to a nucleation pulse experiment.
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