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Abstract

In this study, long-term global illuminance data for 19 selected cities are calculated from
modeled solar radiation data, AEER’s TMY?2. Perez model in Daysim daylight simulation tool
is used for the solar radiation to illuminance conversion. And then, daylight availability in an
unit office space is evaluated for the 19 cities. For this evaluation, various daylight performance
indices are reviewed since static daylight performance index such as daylight factor (DF) and
annual average global illuminance value is not suitable for actual performance evaluation in
terms of visual comfort and light energy saving of a space.

This study evaluated daylighting performance of prototypical office space module by
introducing DA (daylight autonomy) and UDI (Useful Daylight Illuminance) index for major
cities of Korea. Result shows that there is upto 18% of illuminance level difference with annual
average global illuminance data, but if we consider useful daylight in a space the illuminance
level difference among the cities are only within 5%. This means that for sustainable building
design especially in daylight design, amount of annual global illuminance is not important factor
even in cloudy cities. Daylight design and daylight harvesting system would return similar
energy saving impact regardless of building location.

Keywords: Daysim, A} 3 433 A ZF(Daylighting performance), 3 & = 233 &-& 2 9 (Perez
luminous efficacy model), DA(Daylight autonomy), UDI(Useful daylight illuminance)
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Fig. 3 Comparison of AEER TMY2's global solar radiation against actual long-term measured solar radiation data from KMA
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Table 1 Input data for typical office space model

Classification Contents

Orientation South
Floor Area (m?) 70
WWR (%) 40
Ceiling 80
Reflectivity (%) Walls 50
Floor 20

Work Plane Height (m) 0.75

Visible Transmittance (%) 0.65

Occupancy Profile (Time) 09:00~18:00
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Fig. 4 Model space elevation and photosensor location
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Fig. 5 Result summary of 10-year average global illuminance, DA, and UDI of 19 cities
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