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Lp / Lz =  ƒ(χ)  φ(Z) / ƒ(Zs)  φ(0o)     (1) 
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אF١אWE 
φ(Z)  =( 1 + a exp (b / cos Z) )       (2) 

φ(0)  = (1+a exp p)                 (3) 

אאF  ƒ(χאאאאאא
FpEאFIndicatrix functions for any element for solar zenith 

angleE: 

ƒ(χ) =1 + c (exp (d  χ) − exp (d  π/2) ) + e cos2  χ          (4) 

ƒ(Zs ) =1 + c (exp (d  Zs) − exp (d  π/2) ) + e cos2 Zs     (5) 
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χ = arc cos (cos Zs cos Z + sin Zs  sin Z  cos (ap – as))               (6) 
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No. Type of  Sky gradation 
a         b 

Indicatrix 
c      d         e 

1 CIE Standard Overcast Sky, steep gradation 
towards zenith  and azimuthal  uniformit 4        -0.7 0     -1        0 

2 Overcast with a steep gradation and slight 
brightening toward    sun 4        -0.7 2     -1.5      0.15 

3 Overcast moderately gradated, azimuthal 
uniformit y 1.1     -0.8 0      -1        0 

4 Overcast moderately gradated and slightly 
brightening toward sun 1.1     -0.8 2      -1.5     0.15 

5 Overcast or cloudy with overall uniformity 0           -1 0       -1       0 

6 Partly cloudy with a uniform gradation and 
slight brightening   toward sun 0           -1 2       -1.5    0.15 

7 Partly cloudy with a brighter circumsolar effect 
and uniform gradation 0           -1 5       -2.5    0.3 

8 Partly cloudy, rather uniform with a clear solar 
corona 0           -1 10      -3       0.45 

9 Partly cloudy with a shaded sun position  -1       -.55 2        -1.5    0.15 

10 Partly cloudy with brighter circumsolar effect
  -1       -.55 5        -2.5    0.3 

11 White-blue sky with a clear solar corona   -1       -.55 10      -3       0.45 

12 CIE Standard Clear Sky, Low luminous 
turbidity -1       -.32 10      -3       0.45 

13 CIE Standard Clear Sky, polluted atmosphere -1       -.32 16      -3       0.3 

14 Cloudless turbid with a broader solar corona -1       -.15 16      -3       0.3 

15 White-blue sky, turbid with broad solar corona  -1       -.15 24      -2.8    0.15 
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FøEאאFincident angleEאאW 

ø = arccos ( cos χ cos (as – av) )     (10) 
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Abstract : 
The new CIE standard Sky defines sky luminance distribution into 15 

types. Such new classification will affect the existing daylight estimation 
techniques which are based on the old models. This study investigates the 
estimation of external vertical illuminance based on the new CIE model.  


