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Abstract
The optimal parameters for building energy demand which 

depend on each solar radiation pattern under various amounts

and directions of daylight introduced into the building are studied.

The parameters involved in this study are average solar

properties of glasses, both in visible and non-visible wavelength

region, and the glass dimension on each building surface. The

study is done on the reference building which has the total area 

of 120,000 m2, 12 stories and 40 meter high. Due to the 

uncertainty of solar radiation pattern, this paper presents the 

effects of solar radiation pattern variation which deviate from the 

one used in the design condition in term of the opportunity loss 

for energy saving (OLE). This will show the amount of energy

that deviates from the optimum one which is expected from the 

design condition. The optimum solar penetration ratio (SPR*) 

which is different for each solar radiation pattern is used to 

represent the overall optimization results. 
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(Luminous Flux) 

(Diffuse Daylight Luminance) 

(Lumen Method) 
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(Daylight Lumen 

Method) (Daylight Factor Method) 

(Flux Transfer Method) [2] 

3.

(Daylight Glare Index) [3] 
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4.  (Optimization Method) 
4.1

 3  1.

 2. 

3.

 3 

 (Optimized Parameters)
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4.2  (Objective Function) 
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4.3  (Constraint Function)
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4.4  (Penalty Function) 

 (Nonlinear Equation)

 5  (Inequality 
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 (Non-constraint Optimization)

(Penalty Function Method) 
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