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Development of Simple Pyranometer using PV Array
for Solar Irradiance Measurement in Greenhouse
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Abstract

Solar irradiance measurement in greenhouse is important for automatic control of the greenhouse condition.

However, in the greenhouse, partial shadow is caused due to structures of the greenhouse. If a partial shadow was on

a conventional thermopile-type pyranometer (TP pyranometer), an actua) change of irradiance could not be measured.

We proposed to apply PV array for pyranometer, since short circuit current of PV array consists of series PV cells

and bypass diodes was not changed by partial shadow. A prototype of PV-array-type simple pyranometer (PV array

pyranometer) was produced, and its measurement characteristics were evaluated by field test with the TP

pyranometer in outdoors and greenhouse. Output voltage of the PV array pyranometer varied linearly with irradiance

measured by the TP pyranometer. In case of the partial shadow on the PV array pyranometer and the TP

pyranometer; output of the TP pyranometer was changed by the shadow, output of the PV array pyranometer was not

changed by the shadow.
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