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We discretize the spatial terms with finite volume methods and apply the
BDF method for the time discretization. Further we apply characteristics meth-
ods for the convection term.

Our time steps are given in the Courant number and we apply solver methods
that are based on different grid levels, e.g. multi-grid methods.

Figure 8 presents the model in 3D.

Fig. 8. 3D experiment of the apparatus with a single source.

The improved thin-film growth is given in Figure 9.

Remark 9. The model can be used to have an overview to vertical gas flow in
three dimensions. We can compute the growth rate depending on the outflow of
the gas concentration. The adaptivity allows to compute fine regions of the flow.
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Fig. 9. Growth of the thin layer with single sources in 3d.

The simulations were done with 150,000 elements using the software package
UG.

6 Conclusions and Discussions

We present a continuous or kinetic model, due to the far field or near field effect.
Based on the different scale models we could predict the flow of the reacting
chemicals on the scale of the chemical reactor. For the mesoscopic scale model
we discussed the discretization and solver methods. Numercial examples are
presented to discuss the influence of the near-continuum regime at the thin film.
The modeling of various inflow sources can discribe the growth of the thin film
at the wafer. In future, we will analyze the validity of the models with physical
experiments.
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