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Abstract

The modelling of vortex generators in wind turbine blades using a phenomenological method that is based on the solution of the two-dimensional Navier-Stokes equations is presented in this paper. Vortex generators are often placed at the inner part of a blade to increase the maximum lift by delaying the flow separation at higher incidences, at the price of increased drag at low angles of attack. The vortex generators are modelled by means of a simplified flow-problem that is cast in Cartesian coordinates as the superposition of a two-dimensional boundary layer problem and a system of vortex-lines, parallel to the flow direction, that co- or contra-rotate at fixed distances. By means of the governing equations’ averaging at the cross-direction an equivalent set of the two-dimensional Navier-Stokes equations arises, which includes extra source terms that are due to the vortices. These terms are modelled by means of the elementary vortex flow theory. In turbulent flows, the production term of the turbulent kinetic energy is augmented by the induced vorticity. The model is evaluated by examining the flow past an aerofoil with and without vortex generators.
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