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This paper investigated the effects of roughness on airfoil performances under ice
conditions. In this paper, NERL 5MW model was applied to perform numerical simulations.
To analyse the power performance of the iced blade, DLC1.1 was considered with two
different roughness cases, W_std and S_std. Detailed comments are addressed below.

Comments

IEA task 19 published a report about available technologies for wind energy in cold
climates where detailed IPS cases were reported. This report should be reviewed.
Recently, there were studies to investigate surface roughness effects for simulating ice
accretion. These papers should be reviewed.
(https://arc.aiaa.org/doi/10.2514/1.J060641,
https://arc.aiaa.org/doi/10.2514/1.J059222)
In section 2.4 the authors introduced the extended roughness area: 25%, 18%, 15%,
13%, and 11% along the blade span shown in Fig. 3, respectively. I think it is one of
the most important parts of this paper. But there is no detailed description of how
these values were introduced. It must be clearly described.
In Figs. 11 and 12 two different comparison studies were presented. It was shown that
the current numerical results were not able to accurately predict the ice shape
compared to the experimental test results. The author mentioned that “the ice
impingement limit on the lower surface was underestimated”. It might be due to that
impinged water does not freeze at the surface and exists as a water film. Therefore, it
might be good to check the heat transfer rate.
In Fig. 13, how do the authors ensure the predicted ice shapes are correct? Moreover,
the ice shape at the blade tip areas (section A-C) seems very irregular horn shapes. Is
it obtained under the rime ice condition? In general, more validation studies are
required to prove the current numerical model's accuracy.
On page 20, section 4.3, why is after the optimum TSR value interested?
Figure 23 shows the power curve under turbulent wind conditions. Why clean airfoil



case where no ice is accumulated could not obtain the rated power, 5MW, at the rated
wind speed? Since there is no ice accumulated with the clean airfoil model, it should
produce the rated power at the rated wind speed.

Overall, this paper needs more validation studies to prove that the current model is valid
for 3D wind turbine rotor simulations. Furthermore, roughness model validations are
required. Many studies have already investigated the power performance of a wind turbine
with and without ice accumulations. Therefore, there is no novelty in evaluating the power
performance with a CFD tool. One of the most exciting parts of this paper is considering
the surface roughness effects. However, it is not clear how different surface roughness
was considered and implemented into the simulations. Based on the aforementioned
comments, this reviewer recommends rejecting this paper.
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