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Abstract

LED lightings combined with IT technology can provide variable illumination environments that can
be controlled by users according to their emotional need and preferences. This is one of the most
beneficial functions compared with conventional lightings offering only fixed color and brightness.
There is however lack of analysis data for creating practical lighting solutions satisfying user
preferences in a wide range of applications from residential to commercial places. To materialize the
technical advantages of user—controllable LED lightings, more observation data are required in various
situations. Therefore, dissimilar emotional needs are determined in the present study for compartmental
office spaces (staff lounge room, meeting room and desk job place) through subjective experiments by
45 observers. The optimum lighting conditions (CCT and illuminance) are finally obtained using
Response Surface Method and relevant prediction functions are also deduced. The final outcome can be
applied for making user—preferred office illumination products.
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Fig. 1. A study procedure
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Table 2. A result of Factor analysis
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Table 5. Evaluation results of subjects
AFol 2 ¥4 G -| 39 - | BhE - ARy - | ok G2 | ke - | EEAA G | A8 -
Design case | Iluminance(lx) CCT(K) ij%_aoﬁ;: /}jAUé?;f_ Eﬂﬂﬁ 3 ; J;ﬁ& } ;;; ;;@ ° ;};;; O*ELT;J%
1 200 3000 324 247 318 49 420 429 187 242
2 200 4000 331 309 338 3% 409 421 267 316
3 200 5000 340 349 336 38 407 413 280 347
4 200 6,000 324 3116 34 362 38 404 304 313
5 30 3000 309 291 RWA 366 286 3.05 28 215
6 30 4000 367 38 38 34 298 28 333 356
1 30 5000 37 404 3% 33 300 293 364 364
8 30 6,000 369 416 40 316 269 249 384 391
9 500 3000 334 316 343 350 215 2T 302 314
10 500 4000 362 3116 37 33 213 267 347 349
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12 500 6,000 364 44 418 30 231 231 413 402
13 70 3000 311 323 34 336 266 259 306 293
14 0 4000 338 380 318 318 247 240 344 342
b 0 5000 37 42 404 3.16 258 22 3% 393
16 0 6,000 338 44 413 30 249 213 413 407
Table 6. ANOVA results of multiple regression model for affection factors
Model DF Se.SS  AdiSS  AdiMS F p R? Adj. R*  Pred. R?
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b - s 3 84296 8.42% 2.80986 12345 0.000 9%.36%  96.08%  9459%
AFd - Fuge 4 145801 145801 036473 19.19 0.000 8747%  8291%  T415%
5407 &2 - E5H 4 5543 5543 1.3888 86.28 0.000 9%91%  B19%  BB%
A% - A8lE 4 32812 32812 0.82031 4311 0.000 9400%  9182%  8B.4%
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Table 7. Optimized level of affection factors
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Fig. 3. The contour plots for each affection factors
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