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Abstract

CRES has been extensively involved in wind potential measurements across the country since early in the nineties. For many particular areas a large number of data exists, allowing various studies to be performed. The first part of this paper is concerned with the work undertaken for the production of the Greek Wind Atlas, whereas the second part deals with a long-term study for a specific site on the island of Andros.

In 1998 CRES introduced a large-scale project for the evaluation of wind potential of Greece, implementing a joint numerical and experimental approach. The presented computational methodology treats the area of interest as a continuum instead of a grid of distinct points, establishing an interpolation function that receives as input a substantial number of data and produces a prediction at an arbitrary point inside that area. The methodology is based on the assumption that the wind flow at high altitudes is free from the influence of the surface boundary layer. On the other hand, boundary layer phenomena are predominant close to the surface, where the combined effect of the topography and the boundary layer is sufficient to determine the wind speed and direction at any given point.

For this purpose a three-dimensional boundary layer correction code has been developed, as a procedure comprising two steps. As a first step, and because of the need to cover a very large geographical area, the latter has been divided into a large number of independently handled blocks. A second set of blocks is generated, defining a mesh of staggered blocks with respect to the original. These two sets of blocks are then combined to generate the results, through extension, averaging and interpolation. Individual calculations are performed for each of the chosen wind directions. The second step introduces a boundary layer correction, which uses a simplified approach derived from flat terrain boundary layer theory and the assumption of constant roughness (not available roughness maps). At the end of this two-step procedure the flow field is completely defined. However it is further normalised by the wind speed at the upper bound, with the assumption that the wind speed at high altitudes is equal to unity; using the measurements the wind speed at the upper bound is calculated for each direction of interest. The normalised values for the complete geographical area and at every height may now be converted to actual wind speeds, though the results obtained still refer to each direction independently. Using time-averaging information (probability density function of the wind direction) that also resulted from the measurements, wind speed may be calculated for each point as an average value. The results are provided on an excellent mesh with a surface resolution of 150m.

In the second part of this paper, a study based on the wind data from the island Andros is introduced. The measurements have been obtained at the test station of CRES, located at a windy site in the north of the island, starting from late in 1991 until today. The issue is to provide the means for a comprehensive analysis in a local scale. First a detailed description of the local wind climate is presented as a result of the evaluation of the measurements. An outline of the information derived from the Greek Wind Atlas for the whole island and the specific site is what follows. Of particular interest is the in-depth correlation study between the predicted and measured quantities for the site under consideration, on the basis of an essentially equitable approach. Important conclusions are drawn as a consequence of this correlation analysis. These conclusions can be extended in order to appreciate the advantages and limitations of the Greek Wind Atlas, when the latter is employed for the prediction of long-term wind characteristics of a specific site.
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