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Project Summary
Deep-sea floating platform wind farms provide new opportunities to harness sustainable energy sources.
The X-rotor VAWT is a turbine that extracts power using secondary tip-mounted rotors, this design targets
cost reduction for off-shore wind farms. These cost reductions are achieved through simplified drivetrains
and by simplifying maintenance turbine procedures. However, little is known about the performance of the
tip-rotor concept in regards to blade loading and power generation performance.

This project aims to provide insight into the effect of the tip-rotor on the X-rotor VAWT. This is assessment
is conducted by means of a numerical vortex model utilising the open-source CACTUS software. These nu-
merical results will subsequently be validated using laboratory data obtained from a wind tunnel test that will
use the pitchVAWT platform (H-rotor) fitted with tip rotors. The laboratory test will yield turbine performance
data in addition to PIV data of the tip-region with and without tip rotors.

The outcomes of this research intend to provide insight into the performance of the X-rotor VAWT in
addition to the effectiveness numerical and experimental modelling techniques. The results of this work will
contribute scientific data that can be used to determine the feasibility of the X-rotor VAWT concept.

Research Objective
The basis for VAWTs in offshore wind farms has been established, however, VAWT technology has not been
pursued to the extent that HAWTs have been. In recent years, papers such as those by De Tavernier [1] and
Ferreira [2] have contributed to the body of research concerning VAWTs, yet not large scale commercial adop-
tion has occurred. It is evident from Jamieson [3] and Leithead et al [4], that the notion of tip-mounted sec-
ondary rotors can make VAWTs more economically viable for offshore application. Yet it appears that there
is a lack of scientific knowledge regarding the junction between VAWT aerodynamics and the effects of the
secondary rotors. This scientific "gap" is where this research aims to position itself and is encapsulated by
the following research objective:

The objective of this research is to determine the blade loading and aerodynamic performance
of the X-rotor VAWT concept with tip rotors. The aerodynamic performance assessment of the
tip rotors will be conducted through numerical simulations of the rotor and wake; these simula-
tions will be validated through experimental measurements of the the VAWT, with and without
tip rotors.
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