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Abstract:

This research aims to find the best pitch angle for a wind
turbine by using a theoretical approach in conjunction with annual
wind statistics. Therefore, this is not a ‘single-velocity’ design but
rather a ‘year-round’ design. The important theory employed was
the Blade element momentum theory together with the various
corrective models to improve theoretical predictions. A computer
program in MATLAB was developed based on the mentioned
theory. The credibility of the program was attained by comparing
its predictions with those of the experiments comprising a straight-
blade turbine and a twisted, taper blade turbine. The program was
used to search for the best pitch angle in a wind statistic. Later,

the program was used for two more statistics which have the same
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average as the first one but with different skews. It was found
that the best pitch angles are not the same due probably to
the shifts in the velocities that give maximum energy
densities. A small change in best pitch angle could give quite
different values in annual energy yield, affecting the economy

of wind turbine in the commercial system.
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