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Dual-Cylinder Magnus E�ect Kite: Fixed-Distance Flight Tests at Wind Fisher
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Meslem2, Jonathan Dumon2
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Today, most of the systems that we see in the Airborne
Wind Energy landscape use similar designs based on so�
or rigid kites. At Wind Fisher, we are working on a di�er-
ent system based on a dual-cylinder Magnus e�ect kite.
Two helium-inflated balloons driven in rotation from the
ground using the same drive-train units used to generate
electricity. This pitchless, lighter-than-air cylindrical de-
sign provides a better gust response [1] and greatly sim-
plifies the takeo� and landing phases. Moreover, it o�ers
a good compromise between the performance of a rigid
kite and the practicality of a so� kite [2].

Fixed-distance flight test with Wind Fisher’s developmental proto-
type towed by a vehicle (le�). Prototype ground-station (right).

Given that limited research has been conducted on this
type of architecture. One of Wind Fisher’s initial priori-
ties was to design and build a small-scale prototype, in
collaboration with the Gipsa-lab for the instrumentation
and control aspects. The prototype is used as a test-bed
to study the kite’s behavior, test control algorithms, col-
lect data, and validate simulationmodels. Fixed-distance
flight tests were carried out either in real wind conditions
or with artificially generated wind using a mobile wind

tunnel setup where the ground station is attached to the
roofof avehicle, and thekite is towedataconstant speed,
allowing to generate amore predictablewind. During the
last flight tests, the prototype was successfully stabilized
using a yaw control loop, previously validated in simula-
tion. The presentation will give an overview of prototyp-
ing and flight testing at Wind Fisher, along with test re-
sults and conclusions.

Flight data showing the control of the yawangle, thedi�erential ro-
tational speed acts on the angular acceleration andapproximately
stabilizes the yaw around 0° despite turbulent wind conditions.
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