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Abstract

Since high-quality daylighting in the semi-open atriums in educational buildings could promote learning
efficiency, well-being, and reducing the use of energy. Therefore, the study of appropriate daylighting in atriums
is substantial for the design consideration of sustainable architecture.. The objective of this research was to
find the relationships between the physical forms of the atriums which affect the daylight qualities in the
atriums, to develop the knowledge of daylighting in sustainable buildings. The research started with analyzing
of 4 case studies to know the dimensional proportion and characteristics of the case studies, such as openings,
well indexes (WI), and the compositions of the atriums. Next, evaluating daylight performances inside the
atriums by computer simulation. Then, comparing the results of the quantities and qualities of daylight inside
the case studies. Lastly, discovering the relationship between physical characteristics and the results of daylight
evaluation. The important indicators are; luminance (), illuminance (E), uniformity of light (U), daylight factor
(DF), useful daylight illumination (UDI), spatial daylight anatomy (sDA), annual sunlight exposure (ASE), and
daylight glare probability (DGP). The results found that; 1) The proportional area of the skylight affects daylight
in the atrium most. 2) The wall openings at the floor level help control the uniformity of light in the atrium. 3)
The well index value affects directly the illuminance in the atrium. 4) Shadings of the above balcony, blind
areas in the atrium, and light reflection from building surfaces affect the illuminance on the working plane and
the uniformity of light in the atrium. 5) Daylight exceeded 3000 lux could course glare. 6) The evaluation of
daylight in the vertical plane and the annual daylight simulation with climate-based daylight modeling (CBDM)
helps to visualize more realistic perceptions. Therefore, the design of daylighting in semi-open atriums should
consider; 1) the effects of sunlight radiation in the atriums 2) the amount of daylighting concerning the proportion
of the atriums, 3) the daylighting qualities that do not cause glare effect, 4) the internal facade compositions

that promote daylight distribution, and 5) the arrangement of interior space due to daylight effects.
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(Models of the atrium case studies showing varieties of daylight exposure)
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A99N 4 HaNTNaFUGTRLEITTINIE AululninTddnu (Test results of the daylight indexes inside the atriums)
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1) FB SUCC 67.73 419 28.09 99.21 14.47 2948
2) Lsed TU 37.36 5.45 57.19 97.34 53.81 5629
3) DMC RSU 45.57 3.88 50.55 99.69 68.54 4333
4) ECON KU 60.06 5.24 34.69 99.31 24.89 3185
Fi’]L%E‘l;EI 52.68 4.69 42.63 99.89 40.43 4024
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4) ECON KU
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(Test results of ASE1000,250 inside the atriums)
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Fisheye View: Case 1) FB SUCC
Esz38538 585pEs

Glare Chart: Case 1) FB SUCC
Glare Type  DGP Range Frequency
BE Imperceptible 0-35% 93.9%

Glare Chart : Case 2) LSED TU

B imperceptible 0-35% 45.7%

Perceptible 35 - 40% 2.4% Perceptible 35 - 40% 8.0%
[ Disturbing 40 - 45% 0.2% = Disturbing 40 - 45% 9.0%
El Intolerable 45%+ 3.5% El Intolerable 45%+ 37.4%
K
nIken©: 1) FB SUCC 2) Lsed TU

Fisheye View: Case 2) LSED TU

Glare Type  DGP Range Frequency

Glare Chart: Case 3) DMC RSU
Glare Type DGP Range Frequency
Imperceptible 0 -35% 66.4%

Glare Chart: Case 4) ECON KU
Glare Type
B imperceptible 0-35% 84.2%

DGP Range Frequency

Perceptible  35-40%  65% Perceptible  35-40%  74%

Disturbing ~ 40-45%  4.0% I Disturbing  40-45%  1.4%

Intolerable  45%+ 22.1% B Iniolerable  45%+ 7.2%
3) DMC RSU 4) ECON KU

gﬂﬁ 11 wamasaulamaiausiuaan (DGP) luudaznsdidnm (Mwuw: yuwadmﬂm NA9: FILEILNAGT 819: STALUEY
VIAAUAZATTD Ua:maanmlmauﬂ) (Test results of daylight glare probability from the fish-eye views inside the atriums)
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