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For the design and operation of stirred tank reactors, numerical simulations are becoming
increasingly important and are sometimes perceived as more reliable and accurate than
conventional design approaches based on dimensionless numbers. However, the results
obtained from these tools are frequently less transparent and often difficult to interpret. In
addition, numerical simulations are not always as accurate or reproducible as commonly
assumed. In this Spotlight Talk, we highlight both the potential and the limitations of
numerical simulations for single-phase and multiphase mixing equipment. We discuss which
questions can be reliably addressed with these advanced numerical tools and how their
performance compares with conventional design rules. Particular attention is given to the
challenges of acquiring experimental data that are sufficiently accurate to validate
sophisticated simulations. Finally, we examine when simple rules of thumb are adequate—
and when detailed numerical simulations become indispensable.
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