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Structural Design of Overlooking Multidimensional Adjustable
Collimating Mirrors for Vertical Solar Simulator
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Li Hongsong, Yang Linhua
Beijing Institute of Spacecraft Environment Engineering, China Academy of Space Technology, Beijing 100081, China

Abstract With the development of aerospace field, there exists an increase in the need of space environment
simulation and solar radiation simulation has also attracted much attention. At present, most of the mature solar
simulators designed and used are horizontal solar simulators, whose collimator mirrors usually adopt the form of
splicing. However, the vertical solar simulators possess the advantage of space-saving and become gradually
mature. In this paper, according to the general requirements of solar simulators, a large diameter overlooking multi-
dimensional adjustable structure of collimating mirrors used for a high irradiation vertical solar simulator is
designed. In addition, according to the characteristics of high radiation and low background working environment, a
multi-dimensional adjustable flexible hoisting structure is designed. In order to improve the overall debugging
performance of the system, a single-block whole mirror structure is adopted to reduce the structural complexity.
According to the above designs, the calculation and simulation analysis are conducted and the results show that the
flexible hoisting structure can be used to effectively balance the stress deformation caused by the collimating
mirror's own gravity and the environmental temperature, and finally to meet the use requirements of irradiance and
irradiation uniformity for the solar simulators.

Key words optical design; vertical solar simulator; collimating mirror structure; overlooking adjustable structure;
flexible hoisting structure; large aperture unit mirror; high irradiation energy
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Fig. 1 Structural diagram of vertical solar simulator
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Fig. 2 Construction profile of collimating mirror
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Fig. 3 Horseshoe joint block. (a) Main view; (b) top view
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Fig. 4 Construction profile of collimating mirror.
(a) Main view; (b) top view
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Fig. 5 Wedge plate combining with collimating mirror.

(a) Main view; (b) left view
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Fig. 6 Four-point fixed support frame.

(a) Main view; (b) top view
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Fig. 7 Flexible hoisting structure
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Fig. 8 Circular frame. (a) Main view; (b) top view
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Fig. 9 Simulation analysis diagrams of collimating
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