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Simulation analysis of measurement error uncertainty of
photoelectric insolation meter
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(1. School of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. College of Electronic and Information Engineering, Changchun University, Changchun 130022 ,China)

Abstract : Photoelectric insolation meter may experience significant errors when measuring scattered radiation under sunny and cloudy
weather conditions due to their shading design. To reduce the measurement errors, the reflection direct radiation error and diffuse
distribution error of the four-, six-, and eight-divided shading schemes under different weather conditions are analyzed using TracePro
simulation. The analysis concludes that although the six- and eight-divided shading scheme can capture the dome of the sky more
effectively, increasing the number of the shading holes makes it more difficult to correct the diffuse distribution error. Consequently, this
paper establishes a diffuse distribution error correction model for the four-divided shading scheme and verifies its validity through
simulation and actual measurement. After the correction, the correlation between the scattered radiation received by the total radiation
sensor and the radiation measured by the scattering sensor is significantly improved, with the Pearson correlation coefficients above 0. 95,
and the average relative error reduced to below 4% . In the actual test, the monthly cumulative error of the photoelectric heliometer was
reduced from 12.25% to 2. 66% , significantly enhancing measurement accuracy.
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Fig. 1 Structural diagram of three shading scheme
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reflected direct radiation
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Fig.3 Schematic diagram of scatter sensor receives

direct solar radiation
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Fig.4 Schematic diagram of sky diffuse radiation
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Table 1 Three shading schemes to measure scattering

anomaly periods and their peak moments
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Table 2 Scattering data scattering detector pieces for

three shading schemes
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