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The beyond the sea® project attempts to develop a teth-
ered kite system as an auxiliary propulsion device for
merchant ships. Since a kite is a flexible structure, fluid-
structure interaction has to be taken into account to cal-
culate the flying shape and aerodynamic performances of
the wing [1]. For this purpose, two fast and simple models
have been developed.

The fluid model is a 3D nonlinear lifting line [2]. This
extension of the Prandtl lifting line is intended to deal
with non-straight kite wings, with dihedral and sweep
angles variable along the span, taking into account the
non-linearity of the lift coefficient. This model has been
checked with 3D RANSE simulations and shows good con-
sistency, with typical relative differences of few percent
for the overall lift.

The purpose of the structure model, Kite as a Beam, is to
model the kite as a succession of equivalent beams along
its span. Thekite is considered as an assembly of elemen-
tary cells, each one composed of a portion of the inflat-
able leading edge, modeled as a beam, two inflatable bat-
tens, modeled as beams of half stiffness due to cell con-
nectivity, and the corresponding canopy, modeled as a
shell. The tangent stiffnesses of the equivalent beam are
finally calculated in two steps. First of all, the cell is put
under pressure and then subjected to different linear dis-
placement perturbations [3].

The validity of this fluid-structure interaction model has
not been checked so far. The aim of the present study is
to compare the results of this fast structure model with a
more time-consuming Finite Element (FE) method.

Complex FE model with shell and beam elements (left), Kite as a
Beam model (right). The color scale represents the displacement
magnitude.
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