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## 4174143525 : MAJOR BUILDING TECHNOLOGY

KEY WORD: DAYLIGHTING / ENERGY CONSERVATION / ATRIUM ILLUMINATION
PATTAWADEE RQONGROJDEE: EFFECTS OF SHAPE VARIATIONS AND INTERNAL
REFLECTIVE PROPERTIES OF DAYLIGHTING UPON ATRIUM ILLUMINATION IN HOT-
HUMID CLIMATE, THESIS ADVISOR: PROF. DR. SOONTORN BOONYATIKARN, 215 pp.
ISBN 974-334-760-7

During the last few decades, atria had been widely adopted in a veriety of contexts in
contemporary architecture, However, current knowledge about daylighting in atrium is not sufficient
snough to assist a designer in accessing luminous environment at the preliminary design stage. This
study, therefore, focuses on improving the design tool that could predict daylight illumination and
luminous effects in atrium spaces, This includes the combinations of interrelated factors, they are,

directionality of deylight, reflective properties of surfaces, shape veriations, and atrium geometry,

To reach this target, physical modeis were constructed and exeminated. They were
composed of three atrium shapes: circular, square, and rectangular plans with section aspect ratios of
1,2, and 3. All types contain the interior refiection of 20, 40, 80, and 80 percent, These were all tested
and analyzed in the skydome and then under the natural sky. Collected data were assessed by means of

quantitative evaluation and qualitative evaluation,

The research resuits showed thal by arranging shapes, geometric proportions, and internai
surfaca‘reﬂectivity, the interior ifluminetion could be raised depending on conditions and scope of
improving related variables. The appropriate approaches are dichotomized. Firstly, in the case of atrium
with low interior reflectance surface, direct components (solid angle, etc.) play the significent role. The
maximum Daylight Factor occurs in the rectangular shape. Secondly, for the higher reflectance sutface,
indirect components (reflectances, etc.) render dramaticel effects. The cylindricel shape was founded to

maintain the highest Daylight Factor level in all cases of high surface reflection.

The cylindrical shape is the most appropriate in use. Not only because its illumination
depends on the controltable components, but /it -also contains the highest and the most uniformed
ilumination. The square and the rectanguler shapes yield the second and the third of illumination leve!
respectively. The result of this study can be further used as an atrium design tool at the preliminary

design stage. Designers, thus, can effectively foretell the illumination value in the atrium spaces.
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