Validation of RANS-calibrated engineering models and ANN-based surrogate for wind farm flow
simulation and layout optimization

The manuscript explores the possibility of using Artificial Neural Networks (ANNs) as a surrogate for
wake models within the framework of wind-farm layout optimization. The presented approach is tested
against engineering wake models from the literature, showing improved results for most of the simulated
cases. I find the paper interesting and relevant, and overall, I support publication after minor revisions.
My comments below are intended to clarify several technical points and strengthen the framing and
validation of the work.

1. Line 32: The current wording is somewhat misleading. Although engineering wake models are
generally of lower fidelity than CFD approaches, this does not necessarily imply lower accuracy.
In certain scenarios, engineering models can achieve comparable accuracy, whereas in others they
may perform worse. It would therefore be more appropriate to distinguish between fidelity and
accuracy, as the latter is case-dependent.

2. Line 38: The statement appears overly restrictive. Not all engineering wake models rely on the
self-similarity assumption (e.g. Klemmer & Howland, 2025).

3. The introduction does not sufficiently discuss the breadth of existing engineering wake models
and seems to dismiss them prematurely in favor of data-driven approaches. A more balanced
overview of current modelling strategies would improve the context and motivation for the
proposed framework.

4. Table 1: If all wind directions are simulated, please clarify the rationale behind selecting non-
uniform values of MN, MW, MS, and ME.

5. Line 205: is it ‘“downstream’ of the source turbine or should it be ‘upstream’?

6. Table 4: Is there a specific reason why turbulence superposition is set to linear here, whereas
Table 2 uses Quad. Max. Sum?

7. Tables 2 and 4 (Rotor averaging): It would be valuable to include, perhaps in an appendix, a
sensitivity analysis demonstrating the impact of rotor averaging. Currently, rotor averaging is set
to “center”, yet the centerline wind-speed deficit is not necessarily representative of the rotor-
averaged deficit (see Fig. G1 in Ali et al., 2025). Additionally, it would be informative to discuss
how a more accurate rotor-averaging approach might influence the recalibrated constants of the
engineering wake models.

8. Equation 11: Please clarify how the value 8760 is obtained.
9. The validation of recalibrated engineering wake models would be stronger if comparisons were

made against full RANS/LES simulations or experimental data. Validation solely against RANS-
based look-up tables is somewhat limited, as these tables inherit the modelling assumptions and



uncertainties of the underlying RANS simulations in addition to errors due to interpolation across
the parameters space.
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