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Abstract Knowing the distribution of sky luminance at any time is the foundation to make full use of natural light
and realize intelligent lighting. Based on the CIE 15 sky types and the sky luminance formula, calculation methods of
the parameters in the sky luminance formula are studied. Using this method, we only need to know the local latitude,
date and sky type that the sky belongs to, and the distribution of sky luminance at any time can be calculated. Based
on the existing reliable measured data of sky luminance distribution, the calculated values of the sky luminance
distribution and the measured values are compared, and the differences between the calculated and measured values
are analyzed. The results show that, the calculated data of the sky luminance distribution are in good agreement with
the measured data, so the measured data can be replaced by the calculated data as important data for the energy-
saving light regulating.
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Table 1 Classification method of 15 sky types

Type Coefficient a Coefficient b Coefficient ¢ Coefficient d Coefficient e

Sky luminance distribution

1 4.0 —0.70 2 —1.0
2 4.0 —0.8 0 —1.5
3 1.1 —0.8 2 —1.0
4 1.1 —1.0 0 —1.5
5 0 —1.0 2 —1.0
6 0 —1.0 5 —1.5
7 0 —1.0 10 —2.5
8 0 —1.0 2 —3.0
9 —1.0 —1.0 5 —1.5
10 —1.0 —0.55 10 —2.5
11 —1.0 —0.55 10 —3.0
12 —1.0 —0.32 10 —3.0
13 —1.0 —0.32 16 —3.0
14 —1.0 —0.15 16 —3.0
15 —1.0 —0.15 24 —2.8

CIE standard overcast sky, luminance towards
0 the zenith is sharp gradient, but all sides
are the same

Overcast sky luminance is sharp gradient,

0.1 and the side towards the sun is a bit brighter
0 Overcast sky luminance is gentle gradient,
and all sides are the same
0.15 Overcast sky luminance is gentle gradient,
: and the side towards the sun is a bit brighter
0 Well-distributed sky
- Part of the sky has clouds, and luminace
0.15 i .
towards the zenith is not gradient
0. 30 Part of the sky has clouds, and sides around

the sun are a bit brigher

Part of the sky has clouds, and luminace
0. 45 towards the zenith is not gradient, but there
is obvious aura

0.15 Part of the sky has clouds, and the sun
Co cannot be seen
0. 30 Part of the sky has clouds, and positions
" around the sun are bright
0. 45 In white clear sky, there is obvious aura
- In CIE standard clear sky, the clear
0. 45
atmosphere can be seen
In CIE standard clear sky, the turbid
0. 30
atmosphere can be seen
0. 30 In cloudless turbid sky, a wide range of aura
: can be seen
0.15 In white turbid clear sky, a wide range of aura

can be seen
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