Review of the paper entitled: “Flutter Behavior of Highly Flexible Two- and Three-bladed Wind Turbine
Rotors” by M Chetan et al.

General comment

The paper deals with a remarkably interesting analysis of the flutter margins for wind turbine blades of
different lengths. After analyzing the flutter margins of existing blade designs, the Authors proposed a re-
design methodology aimed at improving the flutter margins themselves.

The tools used for estimating the flutter onset (Theodorsen unsteady aerodynamic theory and p-k method
for the computation of blade eigenvalues) are suitable for the scope of the work.

The paper is well-written and, mostly, enjoyable to read. It contributes to state of the art in this field and
has good citing potential.

This said, | have a list of issues that should be addressed before that final acceptance of the paper (see
“important comments”). Finally, there are also some minor comments, that the Authors should also
consider in the amended version of the manuscript.

My recommendation is “minor revisions.”

Important comments

1. The title of the paper creates an extremely high expectation. In fact, reading it, one may think that
the work deals with a flutter analysis of the entire rotor also including hub and shaft (and in general
an even simple flexible supporting structure). In the end, the analysis considers only the isolated
blade. This means that only the mutual interaction of the blade modes is analyzed in the work.
Other possible flutter sources, e.g., those coming from interactions blade, tower, and whirling
modes, are not considered, since whirling modes exist only if the supporting structure of the rotor
is assumed. Moreover, the words “three-” and “two-bladed” can lead readers to expect an analysis
which considers different hub-typology for the two-bladed configuration (for example with a teeter
hinge). All these issues should be fixed and, accordingly, | request the Authors to slightly modify the
title.

2. Directly connected to the previous point: it could be important to declare the typology of the hub
(hinged or fixed teeter) of the analyzed blades. This could lead to a deeper interpretation of the
results. Given the status of the paper, the two-bladed configuration differs from the three-bladed
one only for the longer length of the blade. From this point of view, Figure 8 shows a clear trend in
the flutter margins that depends on the sole length of the blade, whereas a different behavior
between the two rotor configurations is not visible.

3. Inthe redesign section, it should be fair to say that the blades are not redesign with the same
constraints of the nominal one. Hence, all design constraints (maximum tip deflection or fatigue)
should be verified after the redesign.

Minor comments:

1. Line 5/Abstract: “two-bladed rotors” and “downwind configurations” are both listed as “new rotor
concepts”. They are not new, but rather “unusual”. Please, modify the sentence.



Line 111: | think that the name of the flutter computation process is “p-k method” and not “p-f”. |
could be wrong but, in any case, it is important to indicate the chapter and the section where the
method is illustrated in Wright’s and Cooper’s book.

Line 327: “From these observations of the trends study we note the benefits of additional LE layers
to increase the flutter speed versus the TE layers”. This is something that could be also foreseen, as
a forward motion of the sectional center of gravity is typically beneficial in terms of flap-torsion
flutter speed. But my question is: Do Authors think that these results depend on the forward
motion of the sectional gravity center or on other structural reasons?

Line 328: “Similarly, we can have blade designs that are lighter than the baseline structure but have
a higher flutter speed”. This sentence may be misleading. In fact, the re-design consists in a re-
arrangement of the internal blade layout, while other design constraints are not verified (e.g.,
maximum tip deflection, fatigue etc....). Hence, it is hard to say that a lighter design is obtain
because the process is performed using the very same constraints of the nominal blade. Please,
clarify or remove the sentence.

Line 377: “itis possible to increase the flutter margins while maintaining or reducing the mass of
the blade”. Here again, the sentence is clear but prone to misinterpretation as written in the
previous comment.

Conclusions: if relevant, the study of the flutter of the entire turbine could be mentioned within the
possible extensions of the present work.



