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The Effect of Mean Wind Power on Antenna Surface

Accuracy and Pointing Accuracy of the Tian Ma Telescope

FU Li!, WANG Yu-feil?, QIAN Hong-liang?

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; Harbin
Institute of technology, Weihai 264209, China)

Abstract: The highest working frequency band of the Tian Ma Telescope (TM65m) is 43
GHz. To ensure high-quality observations, it is necessary to study the influence of wind load on
the antenna accuracy. Firstly, the wind speed and direction data measured at the observation
station were statistically analyzed. The results show that the wind speed below 4 m - s~!
account for more than 80% of the wind speed at 10 m height, and the dominant wind direction
is north-northwest. Then, by comparing the measured data of the inclinometer and the
finite element simulation results, the effectiveness of the simulation is verified. Furthermore,
the average wind load response of the antenna structure under different windward attitudes
and different wind speeds is analyzed, as well as the antenna surface accuracy and pointing
accuracy. The results show that the average wind load has a greater influence on the pointing
accuracy of the antenna, in particular the pitching pointing accuracy, and has little effect
on the accuracy of the surface shape; within the elastic range, the relationship between the
antenna surface shape accuracy and the wind speed is a quadratic relationship, so is pointing
accuracy and wind speed’s relationship. These results can provide reference for the evaluation

of antenna surface accuracy and pointing accuracy.

Key words: antenna structure; wind load; surface accuracy; pointing accuracy
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