J. Korean Soc. Living Environ. Sys. http://dx.doi.org/10.21086/ksles.2018.02.25.1.72
Vol. 25, No. 1, pp 72~81(2018)

Chi JHES APRale| EEFEZ10) et =2N0] Al2de| ME

(=
QAT st AW E S, el A5y

Applications of Daylight Dimming Control Systems for Zoned Space
in a Large Open-plan Office
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Abstract : This study investigates system performances of a daylight dimming control installed in a large open-plan
office space with a curtain wall structure. Under a variety of daylight conditions, computer simulations were performed
for two zones of the office space which are facing east and west. Results indicate that the changes of photosensor
illuminances were strongly influenced by the direct component of daylight under clear and intermediate sky. Overcast
sky was a weak contributor to the changes due to diffused components of daylight. For the majority of time periods
under all sky conditions, the dimming control system overshot a target illuminance of 750 Ix due to insufficient dimmed
levels. Reasonable lighting energy savings were achieved under clear and intermediate sky conditions. Overcast sky
was not a favorable condition for lighting energy savings due to insufficient daylight. Strong linear correlations existed
between desktop and photosensor illuminances by daylight under all sky conditions. Statistical test results imply that
reasonable reductions of error variance can be achieved for the correlations.

Key words : System performance, Daylight dimming control, Open-plan office, Sky conditions, Target illuminance,
Lighting energy
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Figure 1. Space layout (Byun, Im, & Kim 2017).
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Figure 2. Section of lighting fixture (Byun, Im, & Kim
2017).
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& Kim 2017).
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Table 1. Simulation Conditions
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Figure 6. Daylight illuminance on photosensor (Mar/21).
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Figure 7. Daylight illuminance on photosensor (June/21).
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Figure 8. Daylight illuminance on photosensor (Dec/21).
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o 4
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B
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0 ‘ ‘
s o 10 11 1 13 1 15 18 1 13 368 268 262 349 324 295
Time [hour] 14 477 320 227 302 264 277
Figure 12. Example of system performance (Overcast sky, 15 752 469 192 231 215 254
Zone 4, June/21, Horizontal blind). 16 900 489 223 192 200 213
1600 17 900 441 131 126 137 154
1400 B o e Beron Lgh 8 161 148 154 900 614 227
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X 1200 | 185 179 212 900 518 24.7
% 1000 10 286 18.6 259 847 492 343
g 800 11 31.0 146 272 592 299 349
__é 600 601 12 343 12.0 288 423 154 34.1
g 400 13 449 145 335 425 126 374
200 14 494 221 419 374 138 37.8
A
0 ‘ 15 787 389 284 275 19.6 33.6
8 9 10 M 12 13 14 15 16 17
Time [hour] 16 90.0 482 223 21.1 185 269
Figure 13. Example of system performance (Clear sky, 17900 520 218 209 192 232
Zone 6, June/21, Horizontal blind). 8 139 6.1 48 188 75 5.0
114 93 114 781 219 105
1600
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200
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Figure 14. Example of system performance (Overcast sky, - O Overcast sky

Zone 6, June/21, Horizontal blind).
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u.C
S Variable t Sig. ANOVA
ky B S.E &
C -60.28 21.76 277 0.01 F(1, 27) = 22529
Clear Sig. = 0.00
Desk 0.53 0.04 15.01 0.00 2 = 0.8930
C 235 7.66 031 0.76 F(1, 28) = 198.88
Intermediate Sig. = 0.00
Desk 0.30 0.02 14.10 0.00 2 = 0.8766
C 4.11 572 0.72 0.48 F(1, 28) = 17825
Overcast Sig. = 0.00
Desk 0.25 0.02 13.35 0.00 2= 0.8643

where,

- U.C : Unstandardized Coefficient

- C: Constant - S.E : Std. Error

- Desk : Desktop Illuminance by daylight
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Table 4. ANOVA for Linear Correlation between Desktop and Photosensor Illuminance by Daylight (Zone 6)

u.C
Blind Variable t Sig. ANOVA
B S.E
C -52.67 20.36 -2.59 0.01 F(1, 26) = 208.46
Clear Sig. = 0.00
Desk 0.49 0.03 14.44 0.00 2 = 08891
C 13.30 10.73 1.24 0.22 F(1, 27) = 88.22
Intermediate Sig. = 0.00
Desk 0.26 0.03 9.39 0.00 2 = 0.7656
C 14.05 5.41 2.60 0.01 F(1, 28) = 236.89
Overcast Sig. = 0.00
Desk 0.23 0.02 15.39 0.00 2 = 0.8942

where,

- U.C : Unstandardized Coefficient

- C: Constant - S.E : Std. Error

- Desk : Desktop Illuminance by daylight
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