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(A Study on the Comparison of the liluminance Values from Daylight Simulation and
Mock—up Experiment for Suitable Application of Lighting Simulation)

* A **
LYV LIS

{(Yu—Sin Kim - An—Seop Choi)

o
12

SEAR A A AT A - A A FH SolA dHoR PAsH, AdsES
< 2 3 A 9 3] uigk AEAES a7 SUkskaL 9L
of ¥t Ho| g4 A Yot dEs|7t ofy] wiitel ojelg T3 F&AelE BT
Sta AFAA ] FHg AFH o2 wedslhe A9t 2B B AT FAL olgd T4 A5E
3 5 9l thedst 2o Al gEo] A AXEYof(Lightscape 3.2, Relux 2007, Radiance 3.9)
S 93535, =9 27 33 Mock-up 239 A5e vl - B S B8t 21
AlEHOld AZEg ] 84S Suslshe Aol

Abstract

Available daylight in inside offers comfortable view environment, and psychological and physical
advantages to people in a room Architectural design has a need for daylight prediction. But it is
difficult to predict the illuminance values in daylight system. Using various Daylight sinudation
software is easy and simple, but we can find different results under the same conditions. This study
compares with illuminance values from simulation (Lightscape 3.2, Relux 2007, Radiance 39) and
Mock-up experiment with a same space and parameter of daylight (location of space and window, date,
time and sky condition).
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Table 1. Amount of clouds

T b 10A] | 1241 | 1471 | 164

1249 264 0 0 0 0

EA

| 1249 299 8 10 10 10
o | 2989 0 0 0 0
ST 2929 10 10 10 8
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Table 2. The outline of the Mock-up test bed and
the simulation
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Fig. 1. Indoor View and measurement equipment
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Table 3. Results of simulation and experiment - based on the outdoor illuminance

A7 AF 24 2 A 7 T2 e
Vlode | T A2 |Lightscapd Relux |Radiance| 42 [Lightscape Relux | Radiance

2 ([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 15.2 30.8 23.0 278 14.9 24.0 175 217

23 E 1 Min.([%]) 59 15.7 8.4 117 6.7 9.6 47 7.2
Max.([%]) 53.2 95.1 79.9 94.2 39.0 89.6 74.9 88.4

104 Min./Avg. 0.39 051 0.36 0.42 0.45 0.40 0.27 0.33
2 ¥([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 159 6.5 49 6.3 169 6.5 49 6.3

A F| Min. ([%6]) 7.4 45 2.5 2.7 8.9 45 25 2.7
Max.([%]) 33.9 9.2 8.7 12.2 32.7 9.2 8.6 12.2

Min./Avg. 0.47 0.70 0.51 0.43 0.53 0.70 0.51 0.43
2 2([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 214 58.1 479 55.5 158 27.7 23.0 26.4

4 F | Min.([96]) 5.2 8.5 71 7.1 5.6 6.1 47 4.8
Max.([%]) 475 79.3 66.0 77.3 53.4 79.8 66.7 78.4

1241 Min./Avg. 0.24 0.15 0.15 0.13 0.35 0.22 0.20 0.18
A F([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg ([%] 16.5 6.5 49 6.3 154 6.4 49 6.3

A F| Min.([%]) 3.2 45 25 2.7 8.0 4.1 2.5 2.7
Max.({%]) 315 9.2 8.6 12.2 29.0 9.2 8.7 12.2

Min./Avg. 0.50 0.70 0.51 0.43 0.52 0.64 051 0.43
52 ([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 24.2 421 26.7 40.1 18.0 18.7 154 178

A A F| Min.([%6]) 5.2 11.0 74 8.8 5.9 6.7 47 53
Max.([%]) 38.3 85.0 72.3 85.0 451 81.2 68.4 80.7

144 Min./Avg. 0.21 0.26 0.28 0.22 0.33 0.36 0.30 0.30
AE([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 165 6.4 49 6.3[%] 159 6.2 49 6.3

@ F Min.([%]) 8.2 45 25 2.7[%] 79 4.3 25 2.7
Max.([9%5] 314 9.1 8.6 12.2 30.8 8.8 8.6 12.2

Min./Avg. 0.49 0.70 0.51 0.43 0.50 0.70 051 0.43
2 2([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 10.3 359 18.0 32.9 150 25.6 10.8 231

A A F| Min.([%]) 5.2 18.2 8.0 14.0 7.1 11.2 47 7.7
Max.([%]) 19.2 96.0 40.4 99.9 37.8 9.3 25.3 90.0

164] Min./Avg. 0.50 051 0.44 0.42 0.47 0.44 0.44 0.33
o F([%]) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Avg.([%]) 177 6.3 49 6.3 164 6.4 6.7 6.3

@ dF Min.([%]) 9.1 44 25 2.7 76 45 35 2.7
Max.([%]) 325 9.0 8.6 12.2 39.2 9.1 11.7 122

Min./Avg. 0.51 0.70 0.52 0.43 0.46 0.70 0.52 0.43
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Table 4. Average of the results of simulation and experiment - based on the outdoor illuminance((%))
AF . A e i
A 4% & A2 |Lightscape| Relux | Radiance AlZ  |Lightscape| Relux | Radiance
Avg. 17.8 417 289 39.1 159 24.0 16.7 22.2
AAHF| Min. 54 134 7.7 104 6.3 84 4.7 6.3
Max. 39.6 889 64.6 89.1 43.8 85.0 58.8 84.4
Avg. 16.7 6.4 49 6.3 16.2 6.4 54 6.3
94F| Min 8.2 45 25 2.7 81 44 2.8 2.7
Max. 32.3 9.1 8.6 12.2 32.9 9.1 94 12.2
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Table 5. Results of simulation and experiment - Daylight distribution((%])

Ha . -#- AlE @ Lightscape & RELUX -&- RADIANCE

80% 30%

80% 80%
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20%
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40%
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0% 60% > 0% §0% l\

40% e 40% 40% : 20%

20% - 20% S 20% B 20% O :

0% " [ T o | —— o% Q“:"‘:zg . 4
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k3 6. AlZ23|0IM &3} HIB((%)) - HAHME
Table 6. Comparison of simulation results((%])) - Value of directed and indirected components

- 2 Lightscape 3.2 Relux 2007 Radiance 3.9
A 1 2 3 1 2 3 1 2 3
104] 100.0 372 269 100.0 342 26.6 100.0 33.8 205
124] 100.0 97.7 10.8 100.0 970 134 100.0 96.3 95
144 100.0 92,6 22.0 100.0 89.9 24.0 100.0 88.8 179
164 100.0 440 29.0 100.0 51.8 48.3 100.0 36.4 21.9
104] 100.0 64.8 49.2 100.0 47.0 294 100.0 389 225
124] 100.0 64.8 49.1 100.0 46.5 29.2 100.0 389 225

o
P
o

A

FAE R T 1000 | 648 | 400 | 1000 | 471 | 2904 | 1000 | 389 | 225

164 | 1000 | 649 | 491 | 1000 | 472 | 296 | 1000 | 389 | 225

104 | 1000 | 264 | 185 | 1000 | 207 | 11.0 | 1000 | 217 | 142

g 12 | 1000 | 97 77 | 1000 | 101 | 72 | 1000 | 88 6.3

144 | 1000 | 189 | 148 | 1000 | 179 | 123 | 1000 | 167 | 117

s 164 | 1000 | 203 | 208 | 1000 | 476 | 252 | 1000 | 233 | 147
e 104 | 1000 | 648 | 491 | 1000 | 466 | 293 | 1000 | 389 | 225
amg| 127 | 1000 [ 647 | 470 [ 1000 | 466 | 201 [ 1000 | 389 | 225

144] 100.0 64.7 49.0 100.0 47.1 294 100.0 38.9 225
167] 100.0 64.7 49.1 100.0 471 29.7 100.0 38.9 22.5

T 7. AEd0IM & HIm((%)) - HHMR
Table 7. Comparison of simulation results((%)) - Value of directed components

7 Lightscape 3.2 Relux 2007 Radiance 3.9
Al A1 1 2 3 1 2 3 1 2 3
104] 100.0 31 1.3 100.0 6.2 29 100.0 3.7 2.2

124] 100.0 976 05 100.0 96.0 19 100.0 95.6 13
144 160.0 949 1.0 100.0 925 3.2 100.0 92.0 2.2
164 100.0 54 22 100.0 410 19.6 100.0 76 3.3
104 100.0 32.1 131 100.0 295 112 100.0 255 9.1
124] 100.0 32.2 13.1 100.0 296 114 100.0 253 8.7

ot
2
ol

A

9HF
144 | 1000 | 322 | 131 | 1000 | 2903 | 115 | 1000 | 253 | 87
164 | 1000 | 321 | 131 | 1000 | 205 | 116 | 1000 | 253 | 87
104 | 1000 | 22 09 | 1000 | 41 19 | 1000 | 35 15
gaz| 12 | 1000 | 08 03 | 1000 | 26 12 | 1000 | 21 0.9
144 | 1000 | 17 07 | 1000 | 48 21 | 1000 | 39 15
o 164 | 1000 | 27 11 | 1000 | 392 | 183 | 1000 | 38 15
E 104 | 1000 | 443 | 131 | 1000 | 297 | 117 | 1000 | 253 | 87
aaz| 120 | 1000 | 322 | 131 | 1000 | 204 | 113 | 1000 | 253 | 87

144 100.0 32.2 131 100.0 294 11.4 100.0 253 8.7
16A] 100.0 32.1 131 100.0 29.5 116 100.0 25.3 8.7
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Table 8. Comparison of simulation results((%]) - Value of indirected components

T L Lightscape 3.2 Relux 2007 Radiance 3.9

A A 1 2 3 1 2 3 1 2 3
104 | 1000 | 832 | 613 | 1000 | 776 | 407 | 1000 | 749 | 470
wag | 1240 [ 1000 | o2 [ &77 | 1000 | 1061 | 947 | 1000 | 1021 | ®8
144 | 1000 | 874 | 706 | 1000 | 88 | 579 | 1000 | 804 | 595

o 164 | 1000 | 727 | 490 | 1000 | 540 | 278 | 1000 | 586 | 361
104 | 1000 | 80 | 715 | 1000 | 816 | 650 | 1000 | 764 | 602
gag 120 [ 1000 | 848 | 712 | 1000 | 809 | 656 | 1000 | 766 | 610
144 | 1000 | 849 | 713 | 1000 | 88 | 654 | 1000 | 766 | 610
164 | 1000 | 82 | 715 | 1000 | 89 | 670 | 1000 | 76 | 610
104 | 1000 | 729 | 524 | 1000 | 564 | 307 | 1000 | 576 | 393
wag 121 [ 1000 | 809 | 750 | 1000 &6 | 631 | 1000 | 767 | 609
144 | 1000 | 843 | 683 | 1000 | 738 | 559 | 1000 | 715 |, 51
. 164 | 1000 | 698 | 508 | 1000 | 492 | 265 | 1000 | 519 | 340
o 104 | 1000 | 774 | 712 | 1000 | 804 | 646 | 1000 | 766 | 610
amg 12 1000 | 847 [ 679 | 1000 | 807 | 644 | 1000 | 76 | 610
144 | 1000 | 847 | 7L1 | 1000 | 838 | 667 | 1000 | 766 | 610
164 | 1000 | 848 | 713 | 1000 | 832 | 667 | 1000 | 766 | 610
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