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Abstract : This study investigates the measurement uncertainty introduced by zenith angle variations in
digital pyranometers. By establishing a dynamic response test experimental platform, the influence
mechanism of zenith angle changes on the dynamic response characteristics of digital pyranometers
was revealed, and a dynamic response uncertainty quantification model incorporating optical system
errors, sensor response errors, and signal processing circuit errors was developed. The research
found that the uncertainty component caused by zenith angle variations contributes up to 35.7% of
the total expanded uncertainty, and this component exhibits a nonlinear growth trend as the zenith
angle increases. When the zenith angle exceeds 60° , the impact of uncertainty on measurement
results surpasses the instrument's allowable error limit. This study provides a theoretical foundation

and technical support for the precise measurement of digital pyranometers under complex lighting

conditions.
Keywords : digital pyranometer;zenith angle; uncertainty evaluation; error propagation theory
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