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Surface Error of Parabolic Trough Solar Concentrators Based on
the Theoretical Overlay Photographic Method

Ren Lanxu'? Wei Xiudong' Niu Wenda' Xiao Jun'? Lu Zhenwu'
! Changchun Institute of Optics, Fine Mechanics and Physics . Chinese Academy of Sciences ,
Changchun . Jilin 130033, China
“ University of Chinese Academy of Sciences, Beijing 100049, China

Abstract To improve the concentrate efficiency of the parabolic trough concentrator, the measurement and
adjustment of overall surface are needed. The theoretical overlay photographic method is used to measure the
installation position and tilt angle of facet mirrors, and then the concentrator surface information is obtained. It can
calculate the theoretical shape and position of the receiver in image by measuring the relative position of concentrator
and cameras, while the theory position formula of receiver is deduced in concentrator. The experiment of the
theoretical overlay photographic method measuring the concentrator surface is done. This method can match the
actual position of receiver to theoretical position in image by adjusting installation position of facet mirrors, which
verifies the feasibility and correctness of this method.
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parabolic trough concentrator
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Fig. 1 Schematic illustration of the theoretical overlay photographic method
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Fig. 2 Calibration priciple of boresight camera
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Fig. 3 Component of the theoretical overlay photographic system
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