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STUDY OF SOLAR RADIATION ON AN INCLINED SURFACE IN JAPAN-4TH REPORT.

AVERAGE DAILY VARIATION PATTERN OF GLOBAL SOLAR RADIATION IN JAPAN

AND THE ERROR OF MONTHLY MEAN SOLAR RADIATION ON AN INCLINED

SURFACE ESTIMATED BY ASSUMING THE SYMMETRICAL DAILY VARIATION
OF GLOBAL SOLAR RADIATION
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Abstract

Solar radiation on an inclined surface is frequently estimated from global solar radiation
in solar energy applications. The error of the estimated values may come from each stages
of the estimation, for examle, estimation of the monthly average hourly global solar
radiation from a monthly average daily radiation, separation of the global radiation into
direct and diffuse parts, etc. It is very important for solar energy applications and the
model improvement to analyze the error of estimated solar radiation on an inclined surface
introduced at the above each stage.

In the present paper, first, monthly average daily variation pattern of the global
radiation is divided into 4 classes for 14 meteorological stations in Japan; it is shown
that the number of the months of nonsymmetrical daily variation around noon amounts to 40%.
Next, for typically nonsymmetrical cases the error is analyzed of monthly mean daily solar
radiation on an inclined surface estimated by assuming the symmetrical daily variation of
global solar radiation; it is found that the error is very small for a south -faced surface
but it is rather large for an east- or west-faced, steepy inclined surface.

Key words : Solar radiation, Inclined surface, Daily variation, Nonsymmetrical,
Error evaluation
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at Matsumoto).
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global solar radiation and the one (¥) estimated

by Collares-Pereira and Rabl ’ s model.
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