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Abig challenge for scaling up airborne wind energy fixed-
wing kites is their mass. As we scale towards Megawatts,
the need for larger kites becomes clear, inevitably lead-
ing to increased mass. Gravity is consistently highlighted
as a critical concern, especially in relation to power pro-
duction scalability [1, 2]. Consequently, it becomes im-
perative, during the preliminary design phase, to gain a
comprehensive understanding of the scaling properties
and potential limitations that may be encountered in the
design process.

To gain a thorough understanding of the scaling process,
it is crucial to use a reliable structural analysis tool for
assessing the design’s performance. This tool is also tai-
lored to support the objectives of Work Package 4 (WP4)
within the HAWK project, funded by the Sustainable En-
ergy Authority of Ireland involving both industry and
academia. WP4 is dedicated to evaluate the performance
of the wing structure, leveraging material properties ob-
tained through experimental testing.

The framework comprises of an open-source parame-
terised fixed-wing kite design and a finite element (FE)
meshing tool, both developed within a Matlab environ-
ment. These tools are seamlessly integrated with an au-
tomated failure analysis interface specifically designed
for use in Siemens Simcenter Nastran. Validation is per-
formed using the Kitekraft 2.5m wingspan box wing kite.

Subsequently, an optimiser is employed to determine
the material thicknesses needed for each scale while
adhering to a defined objective function that encom-

passes both minimising weight and ensuring the quality
of power output.
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Flowchart of the framework developed to obtain the characteristic
weight at each design scale.

Stress results of a box wing made from aluminium plate material.
Highest stresses occur at the root and the cant region.
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