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Availability of Solar Energy and Influence of Ultraviolet Radiation
on Functionally Graded Material
—Variations of Daylight and Solar Radiation against solar altitude—
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Shuntaro Higa , Shigeo Watanabe , Niichi Hayashi , Yoshiyuki Uchida

Abstract  This paper reports and discusses some measurements of daylight and solar
radiation during the period from December 1993 to November 1998. To obtain data of
daylight and solar radiation, measurements have been taken of illuminance and irradiance
on horizontal (global and diffuse) and four vertical planes facing north, east, south and west.
Instantaneous values of illuminance and irradiance at one-minute intervals have been
recorded in these measurements. The two horizontal diffuse sensors were each fitted with
a shading ring which was adjusted manually every day. The data presented in this paper
were calculated from the average of ten-minute readings of illuminance and irradiance.
Direct solar illuminance and irradiance were calculated by subtracting diffuse from global,

and each luminous efficacy was calculated as the ratio of average direct solar illuminance to
irradiance.
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