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The Development and Validation of a Numerical Model
to Predict Luminous Flux Transfer Ratio of Vertical Rectangular Daylight Duct Systems

OAx 3 W, & +F+ F7
Seo, Kwang-Bum, Song, Kyoo D.

ABSTRACT

Daylight duct systems and atria are important and necessary design features for underground spaces which are increasingly
developed and utilized to enhance the land use of congested urban areas. However, building designers face obstacles in properly
designing those daylighting systems mainly due to the lack of easy-to-use and accurate design/evaluation tools. The goal of this
study is to develop design/evaluation tools and guidelines of daylighting systems for underground and/or atrium spaces which can
be easily used by building designers in the early stage of design process. The current paper presents the developed numerical
model to predict the luminous flux transfer ratio of vertical rectangular daylight duct systems that can take into account both
diffuse skylight and direct sunlight effects. The accuracy of the numerical model was validated through scale model
measurements under various skies with different solar angles. Results show that the percent differences between calculated values
and field measured values were less than =5 percent.
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