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Design and Test of Sun-Tracking System in the Observation
System of Solar Irradiance
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Abstract: In order to realize the highly accurate observation of solar irradiance, an automatic sun-tracking
system was designed by using solar motion trajectory tracking and four quadrant detector tracking. The
workirig principle of four quadrant detector was analyzed and the uniformity were tested. The deviation
of the quadrant detector was measured. The hardware, software and structure design of the system were
accomplished. The system using for data acquisition, signal processing and feedback control as C8051F064
was realized. The tracking precision of the system was tested in the laboratory and the results showed that
the trackiﬁg deviation was less than 0.1°. The system ran successfully in practice. The scheme of system was

proved to be stable and highly precise.
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Fig.l1 Schematic diagram of the sun-tracking precision

and its impact on the observation of solar irradiance
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Table 1 Comparison of sun-tracking methods of some equipments used to observe solar irradiance
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Fig.2 Schematic diagram of sun-tracking system
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Fig.3 Four quadrant detector and spot
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Fig.4 Schematic diagram of pinhole imaging system
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Table 3 Test of the tracking system performance
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0.019°
0.037°
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0.027°
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