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A state-of-the-art review of wind-induced response and vibration
control of heliostat structures in concentrated solar power plants
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Environment, Sichuan University, Chengdu 610065, P. R. China)

Abstract: Solar thermal energy technology is one of the important means of solar energy utilisation, among
which tower solar thermal energy technology has advantages such as large-scale energy storage and has good
application prospects. As an important unit of a tower solar thermal power plant, the wind safety of the heliostat
directly affects the normal operation of the plant. This paper presents a literature review of the key issues in the
wind resistance design of heliostats in terms of structural system, wind loads, wind induced response and

vibration control, etc. The following conclusions are obtained: Heliostats mainly adopt the structural form of
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“large size reflector + frame mirror frame + monopole base”; The wind load simulation has problems such as

difficulties in analyzing the turbulence in the wake of the heliostat, difficulty in predicting the peak load of the

mirror and lack of verification of the measured values; Wind-induced response is strongly influenced by the

turbulence intensity of the incoming wind, the working angle of the mirror and the layout of the mirror field,

etc. ; Wind vibration control can be achieved by the physical isolation of the wind barrier, adjustment of the

mirror structure and the use of vibration damper control. However, further research is needed on the effects of

wind disturbance in mirror groups, fluid-structure coupling of incoming wind and mirror structures and micro-

vibration control techniques, in order to provide a technical basis for improving the safety of mirror structures

against wind.

Keywords: heliostat; structural system; wind load; wind-induced response; vibration control
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Fig.1 Schematic diagram of tower solar thermal power

generation system
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Fig.2 Schematic diagram of heliostat structure
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Table 2 Parameters of heliostats in tower power stations
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Fig.4 Tension metal reflector heliostat
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Fig.5 Schematic of heliostat system
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Fig. 6 Wind direction angle and elevation angle
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Table 3 Calculation error of each model
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Fig.7 Local stress diagram of the heliostat obtained
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Fig. 8 Vortex intensity isosurface at 1 000 Hz
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