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ABSTRACT

This study examines the distributions of daylight illuminance in a small office space under clear and cloudy sky
conditions. Three shading conditions using Venetian blinds were applied for the analysis of daylight illuminance.
Computer simulations using the Lightscacpe were conducted for the daylight conditions applied to the office
space. Results indicate that the illuminance differences between clear and cloudy sky for south—facing conditions
were greater than those for north-facing conditions. The differences in December and June were the greatest
and smallest, respectively. For the north-facing conditions, the daylight illuminance at 10:00, 12:00 and 14:00 in
June and September under the cloudy sky was higher than those under the clear sky conditions. For all daylight
conditions, the biggest amount of illuminance reduction occurred when the shading device conditions were
changed from the no blind to the 45 degree blinds. As the distance from window increased, the shading effect
that occurred when the shading device conditions were changed from the horizontal blind to the 45 degree blinds
increased.

Key words: Daylight illuminance(F&=%), Office space(AFFa24), Sky condition(H& Z=71), Daylight conditions(F2&
Z=2), llluminance difference(=% %}0l)
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Table 1. Simulation condition

Date Sky condition Time Orientation
8
June/21 Clearsky 10 South
September/21 1 oy 12 North
December/21 HAySKY 14
16
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Fig. 1. Floor plan
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Fig. 2. Section A-A of office space
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Fig. 4. Variation of indoor illuminance (Clear sky, South—facing,

June/21, 12:00)
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Fig. 5. Variation of indoor illuminance (Clear sky, South-facing,
September/21, 12:00)
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Fig. 6. Variation of indoor illuminance (Clear sky, South-facing,
December/21, 12:00)

1500 -
—+—No blind
5 —x—Hor.pIind
p 100 L ) —o—45° blind
o
c
©
£
£ 900
=]
g
S 600
N
]
£
g W
¢}
°
£
0 L 1 L L L 1 L L
05 10 15 20 25 30 35 40 45

Distance from window [m]

Fig. 7. Variation of indoor illuminance (Clear sky, North-facing,
June/21, 12:00)
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Fig. 8. Variation of indoor illuminance (Clear sky, North-facing,
September /21, 12:00)

LHI Joumnal



1500

=8~No blind
= —A—Hor. blind
o 1200 | —6—45° blind
o
c
©
£
E 900
2
©
S 600
N
o
c
5 300
o)
el
£ S mﬁ
0 I L . L L L
05 10 15 20 25 30 35 40 45

Distance from window [m]

Fig. 9. Variation of indoor illuminance (Clear sky, North—facing,
December/21, 12:00)
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Fig. 10. Variation of indoor illuminance (Cloudy sky, South-facing,

June/21, 12:00)
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g. 11. Variation of indoor illuminance (Cloudy sky, South-facing,
September/21, 12:00)
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g. 12. Variation of indoor illuminance (Cloudy sky, South-facing,
December/21, 12:00)
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g. 13. Variation of indoor illuminance (Cloudy sky, North—facing,
June/21, 12:00)
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Fig. 14. Variation of indoor illuminance (Cloudy sky, North—facing,

September/21, 12:00)
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Fig. 15. Variation of indoor illuminance (Cloudy sky, North-facing,

December/21, 12:00)
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Table 2. Reduction of daylight illuminance by formula (1)
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0 =2 Ay FEEE o] YEhd AE v, &5
#He AS FHTANM 9 EE& 2= Fo] YEld AS
ojmgic), whehr] o] FES sl A ATl
257 GHFgA e 2ERT 4 =4 e,
12€el 1 Zol7b 7Fg Ax 6€e 2 Zo=
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(South—facing, unit; [%))

Distance from Window [m]
Month Time No blind Hor. blind 45° blind
1 2 3 4 1 2 3 4 1 2 3 4

8 258 258 20.6 258 257 239 255 259 259 26.4 26.0 26.1
10 30.0 29.0 29.6 30.3 338 30.8 285 26.8 416 39.0 36.7 35.7
June 12 354 36.8 39.9 414 55.0 50.4 453 39.8 45.3 43.0 40.6 39.8
14 514 387 41.0 42.3 60.1 55.2 51.1 459 536 51.1 49.1 48.6
16 153 15.3 15.3 15.3 23.8 214 20.7 21.8 186 183 178 17.8
8 79.1 78.1 772 76.6 80.9 7712 76.5 736 79.3 80.0 775 76.7
10 - 5.7 76.1 76.4 36.1 33.1 0.6 777 30.5 30.5 79.8 784
Sep 12 63.9 71.7 74.8 76.3 86.6 83.7 81.0 774 80.5 80.2 79.2 78.2
14 - 754 765 771 86.5 33.6 81.0 776 30.8 80.4 79.4 785
16 78.3 774 76.7 76.2 84.7 81.2 79.5 77.0 79.7 80.0 78.3 779
8 89.3 89.4 9.3 339 91.2 91.3 90.4 89.6 90.6 90.6 90.5 90.5
10 89.2 90.7 92.1 929 94.7 93.7 93.7 93.0 91.6 914 91.0 90.7
Dec 12 825 85.7 9.1 - 93.0 91.8 91.8 914 91.6 91.4 90.8 90.6
14 86.8 - - 91.8 939 929 - 91.8 91.7 915 90.9 90.6
16 90.9 92.2 93.0 92.6 95.6 9.1 9%.0 93.8 92.2 92.3 91.7 915

Table 3. Reduction of daylight illuminance by formula (1)

(North—facing, unit; [%])

Distance from Window [ml]
Month Time No blind Hor. blind 45° blind
1 2 3 4 1 2 3 4 1 2 3 4
8 61.4 589 58.1 576 684 62.1 599 58.1 66.6 63.2 60.6 59.7
10 -9.1 -9.1 -9.1 -9.0 -87 -89 -89 -97 -9.2 -94 -9.2 -9.1
June 12 -37.8 -37.8 -37.8 =377 -374 -38.0 -38.1 -41.0 -37.6 -38.0 -37.1 -37.0
14 -286 -285 -28.6 =287 -28.1 -28.8 =287 -29.8 -89 -28.8 -28.1 -28.3
16 116 11.6 11.6 11.6 11.3 11.1 115 13.2 11.7 119 11.7 11.8
8 42.1 42.1 42.1 42.1 426 399 420 39.8 420 42.0 43.0 427
10 -94 -94 -94 -93 -95 -84 -9.3 -97 -96 -95 -9.3 -95
Sep 12 -359 -35.8 -36.1 -3B.7 -35.3 -33.2 -35.3 -385 -36.5 -36.5 -35.7 -36.2
14 -245 -24.4 =247 -24.4 -24.4 -22.3 -24.2 -26.2 -25.0 -24.8 -24.3 -24.7
16 19.0 18.9 19.0 21.2 188 16.4 18.7 18.0 19.1 19.6 19.2 19.3
8 78.1 782 779 715 79.8 81.1 79.2 78.8 80.0 80.1 795 79.7
10 30.3 304 30.3 304 309 285 30.3 276 30.3 30.4 31.3 309
Dec 12 79 79 79 78 78 8.0 78 79 8.0 81 8.0 8.1
14 -0.1 -0.1 -0.1 -0.1 15.8 14.5 158 134 15.7 16.1 16.3 16.9
16 51.6 51.7 515 51.2 525 51.8 51.8 51.6 50.9 51.0 51.3 51.1
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Table 4. Reduction of daylight illuminance by formula (2), (3)& (4) (Clear sky, South—facing, unit; [%])
Distance from Window [m]
X Time (No—- Hor.) blind/No blind (No - 45°) blind /No blind (Hor. - 45°) blind /Hor. blind
1 2 3 4 1 2 3 4 1 2 3 4
8 70.3 58.8 51.0 396 747 71.2 67.0 64.5 14.7 30.0 32.7 41.2
10 68.7 58.0 51.8 41.2 69.6 66.3 63.3 61.4 2.7 19.8 23.8 34.4
June 12 574 475 46.0 395 70.1 68.0 66.8 65.6 29.7 39.1 385 431
14 64.0 43.6 40.7 339 735 63.8 61.8 60.1 26.4 3.8 35.6 39.7
16 67.0 55.6 476 345 736 70.1 66.0 63.4 20.2 32.7 3.1 44.1
8 67.6 585 52.1 444 74.4 63.7 67.0 64.8 21.0 24.5 31.1 36.8
10 - 40.5 39.6 359 - 64.1 61.0 61.1 39.0 39.6 354 39.4
Sep 12 31.2 288 34.8 35.3 595 8.7 59.9 61.3 41.2 42.0 385 40.1
14 - 386 39.3 372 - 63.8 62.3 62.2 40.1 41.1 379 39.7
16 57.7 484 43.9 369 729 67.7 64.6 61.9 36.0 374 36.8 39.6
8 66.7 5 47.8 377 736 705 66.0 63.4 20.7 3H.1 349 41.3
10 395 36.6 379 36.4 67.8 69.2 715 734 46.7 514 54.1 58.2
Dec 12 25.4 26.2 34.4 - 476 525 60.7 - 29.7 3.5 40.2 46.8
14 PS5 - - 38.2 59.6 - - 69.6 37.3 445 - 50.8
16 38.8 32.5 30.8 26.2 69.9 70.8 72.1 69.3 50.9 56.8 59.6 53.3

Table 5. Reduction of daylight iluminance by formula (2), (3)& (4)

(Clear sky, North—-facing, unit; [%])

Distance from Window [m]
Month Time (No - Hor.) blind/No blind (No - 45°) blind /No blind (Hor. - 45°) blind /Hor. blind
1 2 3 4 1 2 3 4 1 2 3 4
8 70.2 578 .0 39.7 4.7 714 69.2 64.6 15.0 32.3 33.1 414
10 70.4 59.1 51.1 383 74.6 71.1 67.0 64.4 14.2 29.2 325 42.3
June 12 70.4 58.8 50.9 38.0 4.7 71.1 67.1 64.7 145 30.0 33.1 43.1
14 704 58.8 50.9 33.0 4.7 71.1 67.1 64.5 144 29.9 33.0 42.7
16 70.3 58.8 51.0 39.6 74.6 71.2 67.0 64.5 14.7 30.0 32.7 41.2
8 70.5 56.7 50.6 373 4.7 714 675 64.9 14.3 33.8 34.1 44.1
10 70.3 587 50.8 395 4.7 71.2 66.9 64.5 14.8 30.3 32.7 41.3
Sep 12 704 59.1 51.0 383 74.6 71.1 67.0 64.4 14.3 29.3 325 42.3
14 70.3 59.0 51.0 387 74.6 71.1 67.0 64.4 146 29.5 32.7 42.0
16 70.2 57.0 50.6 39.0 4.7 715 67.0 64.7 15.1 336 33.2 42.1
8 2.7 62.7 53.2 415 71.0 739 69.8 63.6 156 30.2 355 46.3
10 704 56.7 50.6 373 4.7 714 675 64.9 145 34.1 34.2 44.1
Dec 12 70.2 578 50.6 39.7 4.7 715 67.0 64.7 15.1 324 33.2 415
14 70.2 56.9 50.5 378 74.6 714 67.1 65.0 14.8 33.7 334 437
16 70.7 570 50.7 382 74.3 71.0 66.9 64.9 124 32.6 32.9 43.2
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Table 6. Reduction of daylight illuminance by formula (2), (3)& (4)

(Cloudy sky, South—facing, unit; [%))

Distance from Window [m]

Month | Time (No — Hor.) blind/No blind (No - 45°) blind /No blind (Hor. — 45°) blind /Hor. blind
1 2 3 4 1 2 3 4 1 2 3 4

3 63.7 54.3 484 3838 70.9 68.1 64.9 62.8 19.7 30.1 32.0 39.2

10 70.4 59.1 51.0 386 74.7 71.2 67.0 64.4 145 29.5 326 42.1

June 12 70.3 589 51.0 39.4 4.7 71.2 67.0 64.5 146 30.0 326 414
14 70.3 589 51.0 386 70.1 71.2 67.0 64.5 -0.9 29.9 32.7 42.2

16 70.4 59.1 51.1 382 74.6 71.1 67.0 64.4 14.2 29.3 325 424

8 70.3 58.3 50.8 395 74.8 71.4 66.9 64.6 150 31.4 32.8 415

10 70.3 58.3 50.8 395 74.8 71.2 66.9 64.5 149 31.0 32.7 41.3

Sep 12 70.3 58.3 50.8 395 747 71.2 66.9 64.5 149 31.0 32.7 414
14 70.3 58.3 50.8 395 4.7 71.2 66.9 64.5 149 30.9 32.7 41.3

16 70.3 58.3 50.8 412 74.8 71.2 66.9 65.5 149 31.0 32.7 41.3

3 705 56.8 50.2 317 747 71.4 67.4 65.1 14.3 337 346 44.0

10 70.3 57.8 50.6 395 74.8 715 67.0 64.6 15.1 32.3 331 416

Dec 12 70.3 577 50.7 39.4 74.8 71.4 67.0 64.6 150 32.4 33.0 415
14 64.6 496 41.3 279 69.9 65.9 60.7 57.8 150 32.4 33.0 415

16 70.3 57.0 50.6 376 74.7 71.4 67.1 65.0 149 33.6 334 439

Table 7. Reduction of daylight illuminance by formula (2), (3)& (4)

(Cloudy sky, North—facing, unit; [%))

Distance from Window [m]
Month Time (No - Hor.) blind/No blind (No - 45°) blind /No blind (Hor. — 45°) blind /Hor. blind
1 2 3 4 1 2 3 4 1 2 3 4
8 70.3 578 50.7 395 74.8 71.4 67.0 64.6 15.1 32.3 33.1 415
10 705 | 591 | 511 | 333 | 746 711 67.0 64.4 141 29.2 25 423
June 12 704 58.8 50.9 379 747 71.1 672 64.7 14.4 30.0 33.1 43.1
14 705 | 588 | 509 | 331 | 747 711 67.1 64.6 143 299 330 238
16 703 | 589 | 510 | 394 | 747 71.2 67.0 645 146 30.0 327 414
3 706 | %68 | 507 | 371 | 748 713 675 64.9 141 337 341 442
10 70.3 58.7 50.8 39.3 747 71.2 66.9 64.5 14.9 30.3 327 415
Sep 12 704 | 591 | 511 | 333 | 746 711 670 64.4 141 292 25 23
14 703 | 591 | 510 | 336 | 746 711 67.0 64.4 145 295 326 420
16 703 | 570 | 506 | 338 | 748 715 670 64.7 152 336 331 23
3 728 | 627 | 531 | 414 | 770 739 69.8 636 152 30.2 355 164
10 705 | %67 | 506 | 371 | 748 714 675 64.9 143 34.1 34.1 43
Dec 12 703 | 578 | 506 | 395 | 748 715 670 64.7 152 324 332 417
14 703 | 570 | 506 | 376 | 747 714 67.1 650 149 336 334 439
16 708 | 570 | 508 | 331 | 743 710 669 64.9 12.1 325 2.3 433
(Hor.-45°) blind /Hor. blinddX+ Ho=zZXHE o]A Aoz e o] JF&g Tal= Hee B
A7t doldE ol A= ez yehith o) et A9 B (No-45°) blind/ No blind oA gko]
F&S sl A, 1299 (No- Hor.) blind/No blind 7 =4 YeERs (No-Hor.) blind/ No blind ¢}
1241, 144¢F (No-45°) blind /No blind 1041, 1241, 144] (No-45°) blind/ No blind®] ZA#¢} wHHE (Hor.-45°)
16418 o= olAAE 7} Hojd = ol AXE blind/ Hor. blindolA=  Fo=2HE  oF At
Ao 2 Yeldt) 3 d&ES ks A 22 A HoNA Ho] A2 Fho] ARE= Aoz el
AiZE d zE HE g Aok Hu 364%°. AF 2R 2E W& ol F4F F oY
Uebta, 528 dsle 49 Ad 67%= YeRdth 270l A% ae] Aoyt AL ougth
GHT 2H0A Fo] &S ok A9 EES st gl Afdd g 45° EEl= A 8A9
gl A A9 Aol Hul 0197FEH  HA 2t g3 BRE 2dA P 2 Jo® Yesen,
-0.1917HA 2 2p¥F =4 d LM g BY e HAF FHERI=S} 45° Bepol=o] A% gyt FOoRHE
79 vste] zFol7t A YERtoH, 69, 9¢€, 12€9) old A7} WAL= o7} FUEshe oz
2k =AW FERE BX g 9A] zolrt minjd LT
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