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Experimental Study of Moonlight Concentration of a Solar Tower Power
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Abstract: In the solar thermal tower power generation system, the measurement of concentrated flux distribution on the
receiver aperture is of great significance for optimizing the solar thermal performance of the whole system. In this paper,
an indirect measurement method was proposed based on moonlight concentration for the concentrated solar flux
distribution of the heliostat field of a tower power plant. Two moonlight concentrating experiments carried out at Yanqing
Solar Tower Power Plant in Beijing in the night of September 24, 2018, were introduced: one was to obtain the illuminance
distribution of the concentrated lunar image taken by a CCD camera and calibrated through the illuminometers arranged on
the tower; another was to obtain the illuminance distribution of the concentrated image by moving the image through the
fixed illuminometers and then reconstructing the lunar image from the measured illuminance values at different times by
Gaussian fitting. And then the relative illuminance distribution of the concentrated lunar image on the tower was obtained
by comparing the illumination distribution with the direct normal illumination of the moonlight measured by the moonlight
measuring station. The moonlight concentrating experiments showed that the relative flux distribution (ie, the
concentration ratio distribution) of the concentrated lunar image of the tower power plant can be obtained, which provided
experimental data support for the subsequent conversion to the solar flux distribution according to the brightness
distribution relationship between the sun and the moon.
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Table 1 Coordinates of the white target center and illuminometer
probes

Position X, /m Y,/m

White target center 0.000 74.500
Probe 1 —-1.950 65.135
Probe 2 -1.010 65.135
Probe 3 0.105 65.135
Probe 4 0.000 65.545
Probe 5 1.860 65.135
Probe 6 0.925 65.135
Probe 7 —0.105 65.135
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