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This paper addresses an important topic for the further development of AWE technol-
ogy: the aerodynamic characterization of soft kites, such as the leading-edge inflated
(LEI) tube and the ram-air kites. Even though a significant number of players in the
AWE community have migrated in recent years to "rigid" (airplane-like) wings, AWE
concepts based on soft kites continue to be developed and studied by some groups
due to advantages such as low materials cost and facilitated transportation, assembly
and maintenance/replacement.

As well pointed out by the authors, differently from what is common for the rigid wing
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case, wind tunnel tests are very difficult (if not unfeasible) to be carried out for the
identification of the coefficients of aerodynamic lift and drag of a soft kite. However,
for tasks such as flight trajectory optimization, it is of fundamental importance to know
such aerodynamic properties of the kite. In other words, one question to be answered
is: "how do the angle of attack and the coefficients of lift and drag (which impact the
tether traction force and hence the reel-out/in power) depend on control inputs such
as the steering and the powering/pitching commands"? Understanding how these vari-
ables are correlated would allow us to design more efficient and robust flight trajectories
in a pumping cycle.

This paper, which is rich in technical details about the prototype setup, methodology
and discussion of the results, sheds some light on the problem based on field-test data
with LEI tube kites. Plots of the lift-to-drag ratio (CL/CD) and the lift coefficient (CL) are
presented and discussed, in real flight situations involving different heading angles,
apparent wind speeds, powering settings and steering inputs. The presented results
seem to corroborate a behavior so far assumed for the soft kites: as the powering
setting is reduced in order for the reel-in phase to begin, the CL/CD falls, allowing for
the tether to be recovered with only a minor expense of energy. Also, the behavior
of the CL/CD ratio as function of the angle of attack seems to roughly match, in a
span from -5 deg to 15 deg, some curves found in the literature and so far assumed
representative for soft wings, which were adapted from the rigid wing case in an ad-hoc
fashion. Also, from the results it can be clearly seen that steering commands of high
intensity cause a significant decrease in CL/CD as well, which is something to keep in
mind when defining the curvatures of the flight trajectories in the reel-out phase (usually
a "lying eight" figure).

In my opinion the analysis performed in this work could be further refined by using
filters, such as the Kalman Filter and its variations (the Extended and the Unscented
Kalman Filter, for instance). The idea is that these filters incorporate what is known
about the system (flight) dynamics, perhaps based on dynamic models such as the
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point-mass kite. In this way not only problems such as outliers in the plots could be
better handled, but also the uncertainty/variance in the variables directly measured
could be minimized. The more inputs (measurements) are available (fed) to the filter,
the better is the filtering performance. A preliminary work in this direction was carried
out by Schmidt et. al. (2017).

Congratulations to the authors on the excellent work.
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