V Међународни научни скуп Савремени материјали 2012 –  Бања Лука, 5-7 јул 2012.

V International Scientific Conference Contemporary Materials 2012 – Banja Luka, 5-7 July 2012 

AERODYNAMIC AND FRICTION TORQUE INFLUENCE ON LONGTERM OPERATION OF CUP ANEMOMETER 



Miodrag Zlatanović1 
[image: image1.emf]1Faculty of Electrical Engineering, 11120 Beograd, Republika Srbija, ezlatano@etf.rs 
Abstract: Since the invention, the cup anemometer is the most frequently used instrument in wind meteorology. The air flow data are of importance for weather forecast, monitoring transport of air pollutants, climate changes, storm prediction, military purposes, construction of buildings and objects exposed to wind and for the other applications. There is no brunch of meteorology, science or technology when the importance of low uncertainty in wind speed measurements is as great as in wind energy. For the wind climate change investigations and for planning future wind parks for electricity production, the long term wind data are of crucial importance. As in all mechanical equipment with moving parts, the performance degradation due to longterm operation of cup anemometer exists. Degradation process affects the anemometer properties and has to be revealed by monitoring sensor’s field operation and to be used to decide on the instrument recalibration interval. The influence of shaft-to-bearing tribological characteristics on the sensor operation is usually neglected when existing models were used for the anemometer classification and standardization. A number of the NRG #40 type anemometers failed inside 2 to 26 weeks after the start of measuring campaign. The degradation was found to be due to so called “dry friction whip” caused by some changes in the instrument design. After redesigning, no friction whip was detected and the change in calibration curve was supposed to be the result of longterm operation. Variation in calibration may be caused by the of friction and/or the shape of the cups, so it is important to know both the aerodynamic and friction torque contributions to the anemometer operation. For different cup anemometer classifications and standardization the existing models were used by neglecting the friction torque contribution to the overall torque. A new model of cup anemometer dynamics which accounts for of both aerodynamic and friction torque was proposed and discussed. This model is based on the separate aerodynamic and friction torque calculation so that the influence of the rotor shaft-to-bearing friction properties on the sensor rotation can be analyzed. This is a promising method for selection of shaft-to-bearing pair material and for the on line monitoring of the anemometer performance degradation as illustrated by the results of some longterm wind measurement campaigns. Some changes in anemometer classification procedure are also expected.
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Сажетак: Анализирани су постојећи модели рада анемометра са шољицама коришћени за калсификацију анемометара и за израду стандарда и приказан је нов модел који омогућује анализу промене момента трења током дугорајног рада сензора на терену.
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