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Correction of Direct Irradiance Estimation Model Using Clearness Index and Solar Elevation
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Abstract

A very important factor in the assessment of concentrator photovoltaic power generation is the availability of
direct irradiance data of high quality. Nevertheless, this quantity is seldom measured and thus must be estimated from
measures of global solar irradiance, a quantity that is registered in most radiometric stations. Many different models
have been proposed, such as Maxwell, IEA, Louche, Udagawa, and Reindl models. Using those models, we estimated

hourly direct irradiance at 14 sites in Japan for 1991 to 2000. In this work, we propose a correction function which is

multiplied to the results estimated with those models. The correction function is a linear function of the clearness index

and the solar elevation and the correction coefficients are classified every 0.2 of the clearness index. The estimated

values are evaluated with a root mean square error (RMSE). The best results are obtained for the IEA model. Before

correction, the value of RMSE is 123 to 165 W/m? depending on the site. However, after correction, it significantly

decreases to 88 to 95 W/m?.
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Fig. 1 Time series examples of direct irradiance and

global irradiance.
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Fig.2 Measurement sites with direct irradiance in Japan.
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Table. 1 Classification of direct irradiance estimation models.
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Fig.3 RMSE of direct irradiance estimated with var-

ious models at various stations in Japan.
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(b) Reindl model

Fig. 6 RMSE of direct irradiance estimated with

clearness indices classified and non-classified meth-

ods.
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