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Thermal Analysis of Antenna Backup Structure Based on
Interpolation Method

LI Wang!, FU Li%**, WANG Xu!, LIU Hai-ming3, LIU Qing-hui®>*, TANG Jian-sen'

(1. Chongqing Jiaotong University, School of Civil Engineering, Chongqing 400074, China; 2. Shanghai
Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. China Merchants
Chongqing Communications Technology Research € Design Institute Co. ltd., Chongging 400067, China;
4. Key Laboratory of Radio Astronomy Science and Technology, Chinese Academy of Sciences, Nanjing
210008, China)

Abstract: The antenna backup structure (BUS) of a large radio telescope has the charac-
teristics of complex structure and many nodes. If the temperature field of the antenna BUS
can be reconstructed more accurately, it will be of great help to analyze the thermal defor-
mation of the BUS. In this paper, a certain number of sensors are installed on the antenna
structure to measure the temperature value of the specified position, and the temperature
field of the BUS is reconstructed by using the inverse distance weighted (IDW) interpolation
method and these discrete temperature values, and analyze the temperature field under d-
ifferent attitudes. The effect of the IDW interpolation is related to the distance calculation
method, the distance exponent and the search radius. The IDW interpolation method is
optimized by cross-validation, so that the accuracy is better than 0.5°C. In addition, the
temperature field of the BUS at any time can be obtained by the interpolation method, and
the temperature field of the BUS under different states can be analyzed to obtain the factors
that affect the distribution of the temperature field, as well as the focal length error and

pointing error caused by the temperature difference in different directions to the antenna.

Key words: temperature sensor; interpolation method; interpolation accuracy; tempera-

ture field; temperature difference
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