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Study on distribution characteristics of diffuse solar

radiation in hemisphere sky
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Abstract:In order to master the distribution characteristics of diffuse solar radiation in hemisphere sky, and to
provide the basis for the diffuse solar radiation models. In this study, the measured data are obtained by
establishing a solar radiation station. And the relationship between amount and distribution of diffuse radiation and
position of the sun, cloud condition are analyzed. The results show; (1) Total amount of diffuse radiation (Id) is
significantly affected by the solar altitude angle. Theslope of lines is affected by the ratio of direct normal solar
radiation and solar constant (Kn). (2) The relationship between Id and clearness index (Kt) showed a rise and
then decline. But the ratio of diffuse solar radiation and total solar radiation in horizontal (Kd) is inversely
proportional to Kt. (3) The distribution of diffuse radiation in the hemisphere sky presents the change that trend to
smaller with the distance from the sun. The change of the diffuse radiation mainly concentrated in the sky with the
angle less than 90°. Far away from the ring area, the range of diffuse radiation’s change is very small. (4) Out of
the ring area of the sun, the change of diffuse radiation decrease is relatively uniform in overcast and cloudless.
Diffuse radiation decreases quickly out of the ring area of the sun in cloudy. Kd close to the cloudless situation
around the ring area of the sun, and to the overcast situation outside the ring area in cloudy.
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Fig. 1 Radiation observation device
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Tab. 1 Technical indexes of solar meter
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1 1 il 280~3 000 nm
2 WS 0~2 000 W/m®
3 B <5%
4 o =S 1 W/m*, 0.01 MJ/ m?
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Tab. 2 Technical indexes ofdata logger
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Fig. 2 Relationship between solar radiation and h
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Fig. 3 Relationship between solar radiation and K;
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Tab. 3 Fitting results of K, and K, at different K

Ko 5 K UE# 1 K., 5 K & HE?2

BOTEK RWEE K &K ROEE K,

0.2 —0. 297 0. 941 —0. 315 0.003
0.3 —0. 457 0. 863 —0.119 0.030
0.4 —0.618 0.753 0.078 0.097
0.5 —0.778 0.611 0.274 0.203
0.6 —0.938 0.437 0.471 0. 348
0.7 —1.099 0.231 0.667 0.533
0.8 —1. 259 — 0. 864 0. 757
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Tab. 4 Division of overcast, cloudy and sunny by K,
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