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Thermal Analysis of Large Telescope Structure

ZHOU Chao
(Changchun Institute of Optics . Fine Mechanics and Physics» Chinese Academy of Sciences ,
Changchun 130033, China)

Abstract: In order to evaluate the temperature effect of telescopes, a precise thermal finite element model
consists of telescope optical assembly systems, mount structure and electrical equipment was established.
Temporal and spatial temperature distributions of the optical assembly and telescope structure were
calculated under various thermal conditions including conductions, air convections,radiation and heat flux
loading. Moreover, the thermo-elastic analysis was made to obtain thermal deformations of the telescope
structure based on the resulting temperature distributions. The obtained results show that temperature
variation has large effect on telescope mount and main optical system, and induced displacement between
primary and second mirror has a magnitude of millimeter, so it must be controlled strictly. At last some
thermal control ways were given in terms of protection dome, mount, primary mirror and so on.
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Thermal environment of the telescope
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Fig. 2 Finite element model of telescope
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Fig. 3 Environment temperature during telescope operation
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Table 1 Thermal property parameters of air

! 0 ¢y A v P,
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Fig.4 Telescope temperature distribution at =1 h
and r=3 h
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Fig. 5 Telescope thermal deformation at t=1 h and t=3 h
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Table 2 Displacement of primary and second mirrors

at different time/mm

Displacements Relative displacement

t/h
Ux Uy uz Ux uy Uz
M, —0.0120.002 —1.034
1h —0.001—0.004—1.505
M, —0.0110.006 0.471
M, —0.003 0 —0.6
3h 0.001 —0.002—1.734

M, —0.0040.002 1.134
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Fig. 6 Illustration of thermal control system
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