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Abstract: The non-uniform temperature field and correspond effects of Shanghai 65 m radio telescope
were explored in detail on July 15th (one of the worst-case weather conditions) to understand the
effect of non-uniform temperature field on the surface precision of main reflector under different wind
speeds. By taking member’s specific sizes into consideration, the calculation methods for key factors
on temperature fields like convection heat transfer coefficient, sky radiation and ground radiation and
so on were researched and an integral parametric thermal finite element model was established using
thermal analysis module of ANSYS. The non-uniform temperature field was analyzed under three

kinds of typical wind speeds. Temperature field results were loaded on main reflector to investigate
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the effect of non-uniform temperature field on surface precision caused by different wind speeds,

which was assessed by the Root Mean Square(RMS) values of actual coordinates of each node fitting

with an ideal parabolic main reflector. The results indicate that RMS led by thermal deformation can

be up to 0. 44 mm under a local annual average wind speed of 3.2 m/s. When the wind speed rises

from 1.0 m/s to 10. 0 m/s, the maximum RMS value falls from 0. 56 mm to 0. 35 mm and the higher

the wind speed, the lower the RMS value. Research results can provide effective references for the

temperature field monitoring, sensor arrangement and the thermal control selection of the telescopes.
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Fig.1 Shanghai 65 m radio telescope
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Fig. 3 Flowchart for calculation of solar radiation
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Fig. 4 Finite element model for thermal analysis
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