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Pumping mode rotary airborne wind energy (AWE) sys-
tems have been described in literature [1,2] but despite
theirpotential advantagesover single-wingAWEsystems,
they have not been comprehensively researched or ex-
plored yet. Due to the high crosswind speed of the tether
the e�iciency of a single-wing AWE system breaks down
as the tether length increases. Single-wing systems also
have to fly acrobatic trajectories close to the ground at
high speed during take-o� and landing.

Rotary AWE systems on the other hand use a quasi-
stationary tether and achieve crosswindmotion by orbit-
ing multiple connected wings around a center. As shown
in the figure the tether of a pumping mode rotary AWE
system only performs a reel-out and reel-in translational
motion thus, significantly reducing tether losses and the
complexity of the control system.

Working principle.

The feasibility of torque-based rotary AWE systems with
li�er kites has been successfully demonstrated [3]. How-
ever, the use of a li�er kite and the tensile rotary power
transmission (TRPT) provide significant challenges in au-
tomation and up-scaling [4]. The implementation of

cyclic pitch control for rotary AWE systems [5] has re-
moved theneed for a dedicated li�er kite andhas opened
the path to pumping mode rotary AWE systems. Evalu-
ating their viability, someAWE has been exploring, con-
ceptualizing and experimenting with pumping mode ro-
tary AWE systems. Searching for solutions for someof the
functional requirements, di�erent architectures and de-
sign options have been explored for:

• Rotor designs with cyclic and collective pitch mecha-
nisms

• Methods for launching and landing

• Ground station designs with a generator and launch
and landing capability

• On-board power systems

This talk presents di�erent designs being evaluated and
the current results with functional demonstrators
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