
Authors’ response to Referee 2 
General 

This article presents a wind tunnel study of a wake control strategy named ‘Helix’. The article is 

of relevance to wind energy community and fits within the scope of the journal. The study is 

performed systematically and data quality is good. There are, however, some concerns 

regarding the work which need to be addressed properly. These are listed below: 

We thank the referee for reviewing this manuscript, the valuable feedback, and the constructive 

comments. At this stage of the review process, we respond to referee #2's comments and propose 

improvements for the journal manuscript. The referee's original comments are printed in bold 

followed by the corresponding answers. A screenshot of the different versions of the updated 

passages from the manuscript is provided below the answer.  

Specific comments 

1) My main concern is regarding the blockage effect in the experiments. As authors indicate, the 

blockage is about 20%, which is considerably high. To tackle this, they propose a ‘blockage-

corrected free-stream velocity’. Does correcting the free-stream velocity resolve completely the 

effect of blockage? In principle, your turbine is placed in a confined channel, where the flow 

acceleration can affect the turbine power output and also affect the development of the wake 

due to an effective favorable pressure gradient in the flow. How is this addressed in the work? 

At least, the authors should mention the limitations introduced in the work due to the blockage 

effect to properly guide the reader. 

Thank you for this important comment. The same concern was also raised by Reviewer #1 and 

Reviewer #3. We agree that the blockage is very high and was not discussed in an appropriate 

way. We added information about the blockage effect in section 3.2. We included a paragraph in 

which we use several studies investigating the blockage effect to discuss the effect that blockage 

is expected to have on wake development. 

 



 

2) The experiments are performed in an almost laminar uniform flow (Tu<0.5%). I understand that 

the authors intend to isolate the effect of control strategy. However, the relevancy of the control 

approach to field conditions with turbulence intensity greater than 5% and boundary layer shear 

must be discussed. In other words, does the control strategy remain effective at high turbulence 

intensities and in the presence of flow shear? 

Thank you for raising this point. The same topic was also brought up by referee #3. We agree that 

it is important to address this point better. We added a small discussion about this in the literature 

review in the introduction chapter. We added a source of a study where the authors investigate 

the effect of inflow turbulence on the efficiency of dynamic wake mixing and show that inflow 

turbulence has a significant inflow on the effectiveness of wake mixing for power optimization. 

Furthermore, we updated the future works slightly to say that further investigations on inflow 

turbulence are needed. 

  
 

 



3) The authors indicate that the turbine rotation is fixed at an optimum value. How is this optimum 

value obtained and does it remain the same for the uncontrolled and controlled turbine 

configurations? 

Thank you for pointing this out. It is obtained to maintain the operational tip-speed ratio of the 

G1 model turbine λ = 8.2. With the corrected inflow velocity of U∞ ≈ 5.91 m/s this results in a 

rotational velocity for the turbine of 840 rpm. This rotational velocity was also maintained when 

the Helix control operated the turbine. We added a clarifying sentence in section 3.2. 
 

 

4) The pressure probe measurements are performed for 40 seconds. Is that time interval sufficient 

to give converged flow statistics? 

Thank you for this remark. We have carried out preliminary tests in this regard, which have shown 

that the relevant content in terms of flow statistics is recorded with a measurement time of 40 

seconds. For example, with the additional frequency of 2.5Hz introduced by the helix control, 100 

such events occur. We added a clarifying sentence in section 3.2. 

 

 

5) The baseline plots in figure 7 are very hard to distinguish from the background of the plot. 

Consider improving the figure. 

Thank you for the hint. We agree that the lines are, at first sight, hard to detect. However, we 

decided on purpose to have these lines not as prominent as the ones for the actuated cases, as 

they only represent the baseline cases and are constant anyway. The main message of these plots 

is provided by the thick lines depicting the data of the actuated cases, and we did not want to 

draw attention away from those. When the reader first sees the graph, he immediately notices 

them and thus the two peaks for CW and CCW rotation; when focusing on the graph a bit longer, 

he also sees the secondary information, which is the reference cases. Consequently, we decided 

to leave them as they are. 

6) The authors compare the trend in the thrust coefficient with that in the available power, and 

identify some differences. Is that a fair comparison? If so, what is the possible explanation for 

the difference? Wouldn’t it be more appropriate to compare thrust coefficient with power 

coefficient? 

Thank you for this comment. We agree with the referee that looking at the thrust coefficient and 

normalized power is unfair. We changed the figure, which now shows the thrust normalized with 

the thrust measured for the baseline case. The thrust coefficient was calculated using an estimate 

of the rotor effective wind speed, which can be affected by uncertainty when the Helix is active.  

We added some discussion about the observed trend for power and thrust, highlighting that 

additional analysis are needed. 



 
 

 

7) Is the blade pitch synchronized with the rotor rotation for all the cases? 

Thank you for the question. No, it is not. We added a paragraph in section 3.3 that comments on 

this aspect and its impact on the results, which is not present. 

 

 



8) For phase-locked measurements, how is it ensured that during a certain azimuthal phase the 

pitching phase is also the same for all the cases? 

Thank you for this comment. We try to clarify our approach in the following. The situation that 

you describe wasn’t ensured during our study. We would have needed to measure the flow within 

the wake for several minutes, to have a sufficient amount of such events, and thus multiple exact 

matchings. We see the effect of this shortcoming in the Figure below, and the corresponding 

discussion in the text.  

 
 

By applying the additional phase locking with the beat frequency, we tried to overcome this 

shortcoming. We added some further explanation in section 4.2.3, on how we extracted the 

envelope/beat frequency data (see Reviewer #1 Question 12) 

 
 

 



 

 

Technical comments 

There are several minor grammatical mistakes throughout the article, which need to be addressed: 

Line 308: as seen in figure 8 

Thank you for pointing out this typo. We changed that. 

line 31 (‘turbine excitation “triggers” wake meandering’)  

Thank you for this remark. We changed it accordingly.  

line 101 (‘dynamic variation’) 

Thank you. We corrected it. 

line 293 (‘does not apply to’) 

Thank you for this remark. We changed it. 

line 308 (‘as seen in’) 

Thank you for pointing out this typo. We changed that. 

line 396 (is ‘data basis’ a correct word?) 

Thank you. We removed “data” from the sentence. 

line 411 (sounds a bit repetitive) 

Thank you for pointing this out. This is a mistake and was also clarified in the comments of 

Reviewer 1. We corrected the second sentence with “x/D=5.0”. 

line 439 (the link is missing) 

Thank you for pointing this out; we added the final link. 


