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ABSTRACT

This work investigated how toplighting techniques perform in buildings in Thailand. Four
toplighting techniques are included in the study, which comprises: (1) base-case skylight; (2)
skylight; (3) monitor; and (4) sawtooth. A single story building with 8 m. height ceiling was taken
as a studied building. Firstly, room sections showing each toplighting techniques were analyzed
to illustrate sunlight directions and sky dome areas seen by the openings. Then a simulation
program, DIALux 4.13 was used to compute illuminance for each technique. The computed
illuminance values were obtained on the floor and on the 3 m. plane below the ceiling. The
simulation times were 9:00, 12:00 and 15:00 hrs. under partly cloudy sky on the 21st of March,
June, September and December. The second part of this work investigated toplighting guidelines
for calculating daylight factor by comparing computed daylight factor values with calculated
daylight factor. The results suggest that the calculated daylight factors are comparable in
particular values calculated by monitor and sawtooth techniques. Daylight distributions from all
toplighting included in this study show that highest daylight levels are approximately below the

ceiling openings. Daylight distribution patterns could be assessed by section analysis.
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A15197 1 USanauanuanaiilaainnisinaesiulusunsy DIALux 4.13 903%895ULEe Base-case skylight

Based case - E (Ix) on the workplane

Distance from Month Times Averaged E ()
ceiling 9:00 12:00 15:00
3m. March 966 1,340 1,301 1,202
June 1,121 1,387 1,332 1,280
September 1,087 1,346 1,235 1,223
December 686 1,363 896 982
Average 965 1,359 1,191 1,172
8 m. March 176 261 241 226
(Floor level) | June 205 272 248 242
September 199 263 227 230
December 124 252 163 180
Average 176 262 220 219
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A15197 2 USunauanuadneilaannnisinaesiulusunsy DIALux 4.13 ¥033ae5uuas Skylight

Skylight - E (Ix) on the workplane
Distance from Month Times Averaged E (1)
ceiling 9:00 12:00 15:00
3m. March 763 1,067 1,017 949
June 877 1,114 1,040 1,010
September 854 1,077 968 966
December 546 1,054 709 770
Average 760 1,078 934 924
8 m. March 148 211 197 185
(Floor level) | June 171 221 202 198
September 166 213 187 189
December 106 206 137 150
Average 130 188 198 180

A15199 3 USunauanuananlaainnisinasstulusensy DIALux 4.13 Ua9a35umas Monitor

Monitor - E (x) on the workplane
Distance from Month Times Averaged E (1)
ceiling 9:00 12:00 15:00
3m. March 280 273 345 299
June 324 260 350 311
September 313 265 336 305
December 220 369 281 290
Average 284 292 328 301
8 m. March 52 51 64 56
(Floor level) June 59 49 65 58
September 57 50 62 56
December 40 72 51 54
Average 52 56 61 56

A15199 4 USunuanuaneilnannnisinaashulusknsy DIALux 4.13 9899895 Unas Sawtooth

Sawtooth - E (x) on the workplane
Distance from Month Times Averaged E ()
ceiling 9:00 12:00 15:00
3m. March 181 131 203 172
June 247 176 263 229
September 196 128 204 176
December 117 159 140 139
Average 185 149 203 179
8 m. March 35 26 40 34
(Floor level) | June 46 34 50 43
September 38 26 40 35
December 23 32 28 28
Average 36 30 40 35
S7
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