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ABSTRACT: Artificial lighting accounts for a significant portion of the energy use in office
buildings. Therefore, daylighting is considered one of the fundamental design features of
energy-efficient buildings. However, complex daylighting simulation tools are not suitable for
most designers to help in the decision-making process. This paper provides the results of a
simulation analysis. to determine the potential energy savings of daylighting effects reducing
electrical energy consumption for office building. A whole building simulation tool is used to
determine the effects of daylighting on lighting electricity use as well as total electricity use
for typical office buildings. It was determined that daylighting does not provide significant
additional lighting energy savings when glass transmittance is increased over 0.7. A simplified
method is developed based on the analysis results to estimate the annual electrical energy
savings attributed to daylighting.
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Fig. 1 Analyzed building model for typical
office building.
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Table 1 Simulation summary

» Office building

Brl:ll(lfil;g * Floor area: 3,000 m?
* Depth of perimeter area: 3.6 m
» Shading
Max. glare: 22
Max. solar radiation: 94 W/m®
« Artificial lighting

) ) Fluorescent lamp
aSsl?u?rlx?)ttlg?l Lighting density: 14 W/m?

» Daylighting
Dimming control
Lighting setpoint: 50 fc
* Location
Inchon and Ulsan
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Table 2 Window properties, range of window area to perimeter floor area ratios, and range of

perimeter area to floor area ratios

Window to perimeter Perimeter to floor

Glazing (Label) w area ratio (A ,/A,) area ratio (A,/A;)

Double clear (Glaze 1) 0.781 0~0.7 0.23~0.96
Double tint blue (Glaze 2) 0.505 0~0.7 0.23~0.96
Double grey (Glaze 3) 0.381 0~0.7 0.23~0.96
Double relective B clear-M (Glaze 4) 0.271 0~0.7 0.23~0.96
Double reflective D tint (Glaze 5) 0.228 0~0.7 0.23~0.96
Double reflective A clear-L (Glaze 6) 0.127 0~0.7 0.23~0.96
Double tint (Glaze 7) 0.073 0~0.7 0.23~0.96
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Fig. 2 Energy savings relative to illuminace
level (A,/A;=029).
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Fig. 3 Energy savings relative to glazing type
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Fig. 4 Energy savings relative to double-clear
window (Glaze 1).
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Fig. 5 Energy savings relative to double re-
flective B clear-M window (Glaze 4).
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Fig. 7 Lighting savings relative to daylighting
potential product ( A,/A;=0.23).
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Fig. 9 Lighting energy reduction by A,/A;
for double reflective tint (Glaze 4).
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Table 3 Correlation coefficients for the light-
ing reduction

a b R?
Inchon 356 76.0 0.9970
Ulsan 339 759 0.9964
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