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4. Abstract of the paper

For meteorological measurements in most cases only the component of wind speed and wind
direction in the horizontal plane is required. Depending on the anemometer design the horizontal
component of the three-dimensional wind vector may not be measured accurately. In particular for
compact anemometers the two plates enclosing the measurement volume could impede optimum
flow through the instrument if the wind comes at an angle with respect to the horizontal plane.
Consequently, the measured horizontal wind speed and direction may be incorrect. In a long-term
field test the wind speed deviations of compact ultrasonic anemometers compared to a 3D ultrasonic
anemometer, which was used as a reference, were investigated. The deviations were examined
depending on the elevation angle and the horizontal angle of the incoming wind to identify possible
correlations with the anemometer designs. By means of the determined deviation profiles of the
anemometers the measurement uncertainties that are to be expected for non-horizontal flows were
estimated. Furthermore, the possibility of an error correction of the measurement results was
investigated. In addition, the statistical analysis of the measured data gives an estimate on the
distribution of the elevation angles over the test period at the given test site. This result can then be
used to decide for which relevant range of elevation angles future calibrations in the wind tunnel
should be carried out.




