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Simulation Analysis and Measurement of Thermal Effect of

Wugqing 70-meter Antenna Frame

LIU Ze-xin!?, ZHANG Hong-bo!?, KONG De-qing!?, ZHU Xin-ying!?,
LI Chen!, XUE Xi-ping!, WANG Zan'?, LIU Yu-chen!?

(1. Key Laboratory of Lunar and Deep Space Ezxploration, National Astronomical Observatories, Chinese
Academy of Sciences, Beijing 100012, China; 2. School of Astronomy and Space Science, University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: It is important to analyze the thermal effect of the large aperture antenna
frame to improve the pointing accuracy of the antenna. The daytime temperature field and
thermal deformation of 70-meter diameter antenna’s steel frame are generated and analyzed,
considering the influence of solar radiation, ambient temperature and heat transfer. The
simulation results show that the temperature field and deformation of the antenna frame
are strongly correlated with the position of the sun and the ambient temperature. The

temperature distribution of the sunward side and the shadow side is obviously different,
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and the temperature distribution of the same beam is also obviously different at different
time. The maximum temperature of the seat frame is 39.4°C, and the maximum temperature
difference is 10.7°C; The maximum deformation is 10.0 mm. The deformation of the frame in
the east-west direction is the most sensitive to the variation of temperature. The maximum
RMS of the overall deformation is 3.68 mm. The measured results of the bottom beam
temperature sensor show that the simulation accuracy is high, and the mean square error
between them is 1.1°C. The measured results of shaft Angle deviation show that there is
a significant correlation between the measured results of shaft Angle and the temperature
field of the frame. The simulation results and measured data will be very helpful for future

improvement of antenna pointing accuracy and structure optimization.

Key words: large aperture antenna; frame; simulation analysis; temperature field; thermal

deformation
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