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The inclusion of high-temperature multiphase, multicomponent equilibrium calculations into
multiphysics and process models can provide significant insight into a system. Direct integration of
equilibrium calculations is in many cases, however, infeasible due to extreme computational expense.
The computation time of a single equilibrium calculation increases non-linearly as the number of
system components increases. In a simulation where thousands or even millions of equilibrium
calculations are required it becomes infeasible to include thermochemical properties. Acceleration
methods have been developed by others such as ten Cate et al [1], and Voskov [2], to address this
problem.

Our acceleration method takes advantage of the fact that a phase diagram is a geometrical
representation of a thermochemical system and builds on the work initiated by Zietsman [3] where
phase region boundaries are discretised and the calculated thermochemical properties are stored
thereon for later recall. The extractive metallurgy systems that we work with involve 10 to 16 system
components, which presents us with a 10- to 16-dimensional phase diagram. The problem is that for
complex systems the phase diagram is composed of hyper-volume phase regions and hyper-surface
phase region boundaries. In this work, we discuss our generic accelerator and its performance of
recalling thermochemical properties of the limenite system (C-Fe-O-Ti) and a simplified steelmaking
system (C-Ca-Fe-0-Si) for the integration into models.
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