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Trial Manufacture of Si Photodiode Pyrheliometer and its Performance Estimation
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Abstract

Direct irradiance has to be measured precisely to calculate the efficiency of a concentrator PV

system. So far, the direct irradiance has been measured using a thermopile pyrheliometer. The
thermopile pyrheliometer is expensive and its response is slow. A Si photodiode pyrheliometer is
cheaper and its response is fast. However, the Si photodiode pyrheliometer has problems that the
wavelength range of spectrum sensitivity is narrow and the spectrum sensitivity is not uniform. In this
study, the response time of the Si photodiode pyrheliometer is compared with that of the thermopile
pyrheliometer and the influence of spectrum distribution on the Si photodiode pyrheliometer output is
analyzed. The results show that the Si photodiode pyrheliometer is able to measure the direct irradiance
precisely even when it changes rapidly. And, the measurement accuracy of the Si photodiode
pyrheliometer is equivalent to that of the thermopile pyrheliometer. And it is cleared from the analysis
of the spectrum distribution that the ratio of the direct irradiance integrated over 900~ 1000 nm to that

of over 400~2500 nm is constant from morning till night.
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Figl Siphotodiode pyrheliometer.
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Fig.2 Cross section of Si photodiode pyrheliometer.
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Fig3 Photo sensitivity of Si photodiode and

a typical spectrum distribution of direct irradiance.
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Fig.5 Composition of measurement system.
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Fig.6  Step response of outputs measured by thermopile,
Si photodiode pyrheliometers (2004/8/28) .
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