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ABSTRACT

A Study on the Daylighting of Inner spaces for Four—sided
Atrium Buildings

Kim, Jin Myoung

Department of Architecture

The Graduate School of Chung-Ang University
Advised by Prof. Rhee, Eon—Ku, Ph.D.

The atrium of building has various spatial functions and helps people feel
external environment. Due to these characteristics, it gives occupants more
convenient space. Also, an atrium can reduce building energy consumption by
working buffer zone and being the source of daylight. Especially, the atrium,
the source of daylight, can provide daylight not only the internal space of the
atrium but also the adjacent spaces of the atrium, and this can help to save
energy. Moreover, supplying daylight to the inside of building can give
occupants more comfortable light environment.

In case the designer plans the atrium without fully understanding of it,
although the atrium can be a bright space, the adjacent space of the atrium
might be a dark space which needs artificial light.

The purpose of this study is to suggest the guide of design method which

can improve the daylighting performance in the four-sided atrium buildings.
The result of this study can be summarized as follows.

1) The design elements of daylighting for the atrium are light collecting

system, light guiding system, and the adjacent spaces. Especially, primary
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variables which effect the daylighting performance are the atrium roof system
and the size of the windows, the surface reflectance of the atrium wall, the
size of frame area and visible transmittance of the windows facing the

atrium, and the surface reflectance of the adjacent spaces.

2) The atrium roof, light collecting system, is the element which determines
the amount of influx light. Thus, to maximize the daylight, the visible
transmittance of an atrium roof glazing should be increased and the size of

frame area should be decreased.

3) Although daylighting performance should improve by increasing the size
of the windows, when both size of upper and lower windows are increased,
the daylighting performance of lower side is decreased because the size of
reflective area is reduced. Thus, to maximize the daylighting performance of
atrium, upper space of atrium should be increased the size of the windows as
satisfying the standard of daylighting performance, and the size of lower side

windows should be increased to maximize the inflow of daylight.

4) If the surface reflectance of the atrium wall is reduced, the internally
reflected component which passes from upper side to lower side is also
reduced, and the daylighting performance is decreased. Also, decreasing the
size of upper windows and increasing the size of reflective area cannot
improve the daylighting performance because of decline of surface reflectance
of the atrium wall. Therefore, to improve the daylighting performance of the
lower side, it is recommended that not only to increase the size of reflective

area but to choose the materials which has high surface reflectance.

5) The visible transmittance and the frame size of the window area
determine the amount of daylight which passes from the atrium to the
adjacent spaces and the inner reflectance of the adjacent spaces effects the
diffusion of light. To improve the daylighting performance of the adjacent

space, it is recommended to use high transmittance glazing system, to
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decrease the fame size of the window area for more influx of light, and to

choose high reflective materials within the glare limits.
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