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Daylight is a useful tool and can be manipu-
lated to be advantageous. The major objec-
tives for the daylight system s are to redirect 
daylight further into the space so more fi x-
tures can be dimmed thus saving on energy, 
improving visual comfort with glare con-
trol for the students sitting at the window’s 
mercy, and achieving thermal control. 

Rio Hondo is a great site for a daylighting 
building due to the site and location of the 
building. Sitting atop a hill, the library has 
few obstructions to become a great day-
lighting building. Having the sunny and 
clear skies of Southern California is also an 
advantage for the system. The architecture 
already plays into this with the glass façade, 
skylights, and clerestories. 

 



Three different systems were investigated. Light shelves were put to the daylighting 
test. All light shelves were positioned so views were not lost in the spaces. 

The interior daylight shelf redirects and refl ects light, and reduced the amount of 
light received in the interior compared to the window alone. 

The purpose of the external light shelf is to increase the total amount of daylight in 
the space compared to the window alone. 

Combining the systems into an interior/exterior shelf could have both the benefi ts. 

A daylight study was conducted for Feb 21 at 8:00 am, 11:00 am, and 3:00 pm. 
Light shelves output were then compared.



Exterior Shelf
8:00 am



11:00 am



3:00 pm



Interior Shelf 
 8:00 am



11:00 am



3:00 pm



Interior/Exterior Shelf
8:00 am



11:00 am



3:00 pm



Conclusions

Seeing how the different systems differed under the same conditions was interest-
ing. After seeing how each system was tested the choice was the interior shelf. 
This shelf aids in avoiding glare because it cuts off the direct sun angles at the 
student’s that use the workspace along the perimeter. The shelf also directs a good 
amount of light further into the space. The electrical zoning control will be based 
on the zones of daylight into the area. Further information can be found in the 
electrical section of the report. 
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The same study was conducted for the stack area. Another daylight system 
was added to compare to the other light shelves, a fenestration control. 
This is to redirect the light but also to allow some direct sunlight through 
the shelf. 

d d



Interior Shelf 8:00am



11:00 am



3:00 pm



246 220 202 187 177 174 177 184 192 201 211 4110 4121 4130 245 253 269 304 42

234 202 185 169 156 146 140 138 138 142 146 153 159 166 173 180 186 193 200 4108 22

219 185 163 145 132 123 116 112 110 110 112 114 118 122 127 132 137 143 149 158 168 18

291 237 188 154 132 117 108 100 94.9 91.4 89.9 89.8 90.8 92.3 94.7 97.8 101 104 109 113 119 126 135 14

315 266 205 158 129 111 98.7 89.8 83.3 79.1 76.1 75.0 74.6 76.2 77.0 78.6 80.8 83.1 85.9 89.5 93.4 98.1 104 112 12

308 232 172 136 111 95.1 84.2 76.3 70.3 66.5 64.3 62.9 62.4 63.0 64.3 65.8 67.4 69.3 71.9 74.6 78.1 82.1 87.2 93.5 10

328 263 193 147 117 96.4 83.0 74.7 66.0 59.6 56.1 53.7 52.8 53.2 53.4 54.6 55.3 56.4 58.1 60.1 62.5 66.0 69.6 73.8 78.8 85

279 216 162 127 103 85.4 80.3 78.1 58.0 50.2 46.6 44.5 44.8 53.1 51.2 45.5 44.6 45.1 46.4 48.1 50.3 52.9 55.7 59.3 64.1 68

79.2 80.2 0.7 45.3 40.6 38.3 37.3 38.7 1.2 62.2 38.6 36.5 36.9 37.9 39.6 41.0 43.3 46.0 49.0 52.2 55

74.1 72.9 0.5 34.1 31.6 31.1 30.8 30.6 0.5 53.3 34.7 32.9 33.7 35.2 36.8 38.7 40.7 43.0 45.3 47.7 49

68.8 68.8 0.5 29.6 27.7 28.3 28.5 27.8 0.3 53.7 35.7 35.2 36.5 38.3 40.4 42.5 45.0 47.0 48.6 50.3 50

29.7 30.3 31.7 33.8 34.8 33.1 44.1 45.1 46.9 49.1 51.9 54.3 57.5 60.3 62.8 64.4 65.4 65

32.3 34.5 40.6 44.5 49.8 55.0 61.1 65.8 70.2 73.8 79.6 83.5 88.7 94.6 99.5 104 105 10

28.8 33.7 40.0 46.9 54.5 59.7 64.1 69.4 75.1 82.7 91.3 99.8 110 123 131 143 152 16

25.6 32.6 46.4 51.0 58.7 62.5 68.9 74.5 83.8 96.2 108 118 130 146 161 174 187 20

54.3 59.7 79.9 100 119 135 157 176 196 219 235 24
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Exterior 8:00 am



4508 4454

64.1

484 4551 4478 5642 235 182 160 137 97.0 78.7 68.6 61.7 58.2 62.7 57.3 48.3 45.5 44.4 44.0 44.1 44.6 45.6 46.3 47.7 49.7 51.2

172 177 2.2 65.8 63.6 56.9 52.5 53.8 0.9 42.1 38.5 36.5 35.8 35.4 36.0 35.8 36.5 37.4 38.5 39.8 41.2

163 172 1.2 31.5 42.7 44.7 44.5 48.3 0.5 31.3 29.6 31.0 31.9 32.8 33.2 34.3 34.9 35.9 36.8 38.0 39.0

151 159 0.8 26.0 31.9 36.8 40.4 44.5 0.5 34.1 29.5 32.0 34.1 35.7 37.1 38.4 40.2 41.1 41.8 43.0 43.5

30.6 33.7 38.1 44.2 48.2 43.9 39.6 41.3 44.4 47.4 50.2 52.2 54.6 56.6 58.1 58.6 59.9 60.5

34.5 36.8 44.7 52.1 58.7 61.7 62.1 64.2 68.3 72.0 77.5 81.0 85.5 90.5 94.1 98.1 99.7 102

29.3 34.7 42.1 51.2 60.2 63.8 65.8 69.0 73.4 80.1 87.8 94.5 103 113 119 128 137 148

24.1 31.4 45.0 51.4 58.8 62.8 67.7 70.9 78.5 88.9 99.4 108 118 131 142 152 165 178

53.0 56.8 72.4 87.5 105 119 138 152 165 185 200 216

321 292 271 259 254 256 263 273 283 292 307 4344 4359

378 321 288 260 4327 212 195 185 183 187 193 200 207 214 220 4250 4239 239 268

4501 321 280 4348 228 206 186 168 155 147 143 144 146 150 154 160 164 169 172 174 177

4505 328 271 232 204 182 163 147 134 125 118 115 114 114 116 118 121 124 127 131 134 138

4618 448 377 4394 237 195 168 148 132 119 110 103 98.0 94.6 92.8 92.5 93.1 94.5 96.4 98.6 101 104 106 110

4626 477 420 4435 262 206 168 143 124 111 100 92.8 87.0 83.8 80.6 78.5 77.8 77.5 78.3 79.7 81.2 82.6 85.0 88.0 91.1

4593 456 4478 4405 230 181 147 124 107 94.9 85.9 78.9 73.7 70.2 68.2 66.7 65.8 65.5 65.9 66.6 67.8 69.1 71.0 73.4 75.8

4601 477 4520 4439 264 204 161 133 109 92.6 81.3 72.6 66.8 63.2 60.3 58.3 56.6 55.6 55.3 55.7 56.1 57.4 58.6 60.0 61.8
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234 209 190

197 170 152 137 127 122 122 126 133 140 148 156 163 169 175 180 189 214 256

206 167 145 128 115 105 99.2 95.8 95.0 96.8 100 104 109 114 119 124 128 133 138 146 158

208 163 134 115 101 92.2 85.3 80.3 77.7 76.7 77.3 79.0 81.6 84.6 87.8 91.2 94.6 98.4 102 108 115 125

321 243 178 137 112 95.7 85.3 77.3 71.3 67.4 65.2 64.4 64.5 65.2 66.7 68.8 71.0 73.4 76.2 79.4 82.9 87.8 93.2 101

358 284 204 150 117 96.5 82.7 73.2 66.2 61.6 58.2 56.4 55.5 56.6 56.7 57.6 59.0 60.2 62.2 64.6 67.2 70.0 73.9 78.9 84.

326 235 168 129 101 84.2 72.6 64.1 57.6 53.4 50.7 48.7 47.7 47.9 48.8 49.7 50.6 51.8 53.6 55.4 57.8 60.3 63.5 67.5 71.

342 266 190 142 110 88.8 74.7 65.7 56.6 49.9 46.0 42.9 41.5 41.4 41.5 42.5 42.8 43.6 44.7 46.1 47.8 50.3 52.6 55.3 58.3 62.

284 215 159 122 98.3 79.8 73.3 68.4 49.5 42.0 38.1 35.7 35.4 41.5 40.1 35.4 34.5 34.9 35.8 37.0 38.6 40.5 42.3 44.7 47.9 50.

75.6 77.7 0.6 36.3 33.6 31.3 30.0 31.6 0.8 44.5 29.4 27.8 28.2 28.8 30.0 31.0 32.4 34.0 35.7 37.5 39.

72.5 75.0 0.4 25.7 25.3 25.5 25.4 26.7 0.4 39.3 27.2 26.2 27.1 28.4 29.6 31.1 32.3 33.6 34.6 35.6 36.

68.8 71.7 0.4 23.6 23.1 24.5 25.7 26.9 0.3 43.2 31.0 31.2 32.7 34.5 36.4 38.2 39.8 40.9 41.4 41.9 41.

27.8 29.1 31.4 35.0 37.8 38.9 45.3 45.8 48.0 51.0 54.1 56.6 59.6 61.7 63.1 63.1 63.1 62.

34.3 37.6 46.4 52.1 59.6 66.2 72.0 77.7 83.7 89.4 97.6 102 108 114 117 121 120 120

30.4 38.6 47.9 57.8 68.4 74.7 80.9 89.0 98.5 110 124 136 150 165 174 187 197 213

26.1 38.2 58.7 64.5 76.9 82.7 93.4 104 121 144 165 182 199 220 238 253 269 286

71.6 85.1 127 170 206 232 265 292 319 349 372 393

179 174 177 185 197 210 221 231 240 260 294 342
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4152 354 330 315 307 307 313 325 340 359 4274 4308 4353 4413 4475

305 256 222 200 187 180 177 178 182 189 197 208 222 240 266 301 4247 414 4388

265 214 177 153 137 128 123 121 122 124 129 135 141 146 151 157 166 183 206 238 282

206 167 139 119 109 103 98.8 96.4 96.0 97.2 99.7 102 107 111 115 119 123 128 132 141 154 174

231 187 151 125 109 99.0 92.3 87.0 83.1 81.2 80.5 81.2 82.7 84.7 87.2 90.4 93.5 96.9 100 104 108 115 122 131

215 193 158 128 108 95.1 86.0 79.3 74.3 71.1 69.0 68.5 68.6 70.5 71.6 73.5 75.6 77.8 80.6 83.8 87.4 91.4 96.9 103 112

210 175 139 115 95.8 83.8 75.1 68.6 63.7 60.8 58.9 58.0 57.8 58.6 60.2 61.9 63.5 65.5 68.1 70.6 74.0 77.4 82.3 88.0 94.7

207 192 154 124 101 85.2 74.2 67.2 59.8 54.5 51.5 49.4 48.6 48.9 49.4 51.1 52.2 53.4 55.3 57.3 59.6 63.0 66.4 70.3 74.9 80.8

202 169 136 110 91.5 76.9 72.0 67.6 52.0 45.7 42.8 41.1 41.0 45.9 45.2 42.3 41.9 42.8 44.1 45.8 48.0 50.6 53.2 56.7 61.3 65.3

72.5 74.7 0.8 39.1 36.9 35.2 34.5 35.8 1.1 52.6 35.7 34.3 34.9 35.9 37.7 39.1 41.3 44.0 46.8 50.0 53.3

68.5 68.6 0.5 28.4 28.5 28.7 28.5 28.2 0.4 46.9 32.2 31.1 32.0 33.5 35.1 37.2 39.1 41.3 43.6 45.9 47.5

64.2 65.8 0.4 25.0 25.0 26.1 26.4 25.8 0.3 48.5 33.6 33.4 34.9 36.8 38.8 41.0 43.5 45.5 47.1 48.7 48.5

26.7 27.8 29.3 31.5 32.8 31.2 41.9 43.2 45.2 47.4 50.1 52.6 55.9 58.7 61.2 62.8 63.8 63.6

29.8 32.0 38.0 42.0 47.7 53.2 59.3 64.1 68.5 72.2 78.1 82.0 87.4 93.2 98.1 103 104 105

26.6 31.4 37.6 44.6 52.6 58.1 62.7 68.0 73.8 81.5 90.1 98.7 109 121 130 142 151 163

23.1 30.2 43.5 48.6 56.8 61.1 67.8 73.4 82.9 95.4 107 117 129 145 160 174 186 199

52.9 58.8 79.2 100 119 134 156 175 195 218 234 248
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Interior and Exterior 8:00 am



4701 4544 346 267 213 176 153 135 121 110 102 95.2 90.4 87.1 85.3 85.1 85.5 86.5 87.7 89.1 90.5 93.0 93.6 95.

4716 4571 382 4402 241 190 156 133 116 104 93.9 86.8 81.4 78.4 75.2 73.4 72.6 72.2 72.8 73.9 75.0 75.9 77.6 79.8 81.

4610 416 4444 4384 215 170 138 117 100 89.3 80.8 74.2 69.4 66.1 64.3 62.8 62.0 61.6 61.9 62.5 63.5 64.5 66.0 68.0 69.

4648 438 385 4416 249 193 152 126 103 87.7 76.9 68.7 63.0 59.2 56.6 55.1 53.5 52.6 52.3 52.6 52.9 54.1 55.3 56.4 57.9 59.

4564 411 4449 5626 224 173 151 129 91.5 74.5 65.0 58.4 54.6 56.1 51.7 45.3 42.9 42.0 41.6 41.6 42.2 43.0 43.6 44.9 46.7 48.

164 166 1.6 61.2 60.1 54.0 49.8 50.9 0.8 35.7 36.0 34.4 33.8 33.4 34.0 33.7 34.4 35.3 36.3 37.4 38.

155 162 0.9 28.1 39.9 42.2 42.1 45.8 0.4 27.3 27.5 29.2 30.2 31.0 31.4 32.6 33.1 34.1 35.0 36.0 36.

144 153 0.7 23.4 29.6 34.6 38.4 42.4 0.4 30.9 27.7 30.3 32.5 34.0 35.4 36.7 38.5 39.4 40.1 41.2 41.

28.2 31.5 35.9 42.1 46.1 42.0 37.6 39.4 42.7 45.5 48.3 50.2 52.6 54.7 56.2 56.9 58.1 58.

32.3 34.6 42.4 49.9 56.8 59.9 60.3 62.5 66.6 70.2 75.5 78.9 83.6 88.4 92.3 96.6 98.1 100

27.4 32.6 40.0 49.2 58.5 62.2 64.3 67.5 71.9 78.5 86.2 92.9 102 111 118 127 136 147

22.1 29.3 42.6 49.3 57.2 61.5 66.5 69.7 77.2 87.3 98.1 107 117 130 141 151 164 178

51.6 55.6 71.2 85.9 103 118 136 149 163 184 199 215

4657 4577 425 4474 4440 334 325 323 327 336 348 365 4416 4438 4464

520 4513 337 283 246 222 204 193 187 186 187 191 197 206 219 238 266 306 356

4630 4503 313 250 208 180 164 151 141 133 129 128 128 131 134 136 138 144 156 172 196

4556 343 264 212 179 161 146 132 121 112 107 103 102 103 104 106 107 109 110 113 116 124

6
8

.
5

6
2

.
1

5
7

.
9

5
5

.
3

5
3

.
6

5
2

.
6

5
2

.
7

7
1

.
5

6
5

.
3

6
0

.
7

5
7

.
1

5
4

.
4

5
2

.
4

5
2

.
1

8
0

.
3

7
1

.
6

6
5

.
4

6
0

.
7

5
7

.
7

5
5

.
0

5
3

.
0

6
8

.
5

6
2

.
1

5
7

.
9

5
5

.
3

5
3

.
6

5
2

.
6

5
2

.
7

7
1

.
5

6
5

.
3

6
0

.
7

5
7

.
1

5
4

.
4

5
2

.
4

5
2

.
1

8
0

.
3

7
1

.
6

6
5

.
4

6
0

.
7

5
7

.
7

5
5

.
0

5
3

.
0

3
3

6
3

4
6

3
5

8
3

7
5

3
8

5
3

9
8

4
1

2
3

5
6

3
6

8
3

8
3

4
0

0
4

1
3

4
2

8
4

4
4

3
6

9
3

8
3

3
9

8
4

1
7

4
3

2
4

4
8

4
6

5

1
2

2
1

2
9

1
3

7
1

4
6

1
5

6
1

6
6

1
7

6
1

2
9

1
3

5
1

4
3

1
5

1
1

5
9

1
6

8
1

7
7

1
3

1
1

3
7

1
4

4
1

5
2

1
6

0
1

7
1

1
7

8

6
7

.
9

6
5

.
8

6
7

.
5

6
6

.
5

6
6

.
1

6
8

.
9

7
0

.
6

7
0

.
7

6
7

.
2

6
8

.
0

6
5

.
5

6
4

.
8

6
7

.
4

6
8

.
2

8
0

.
8

7
4

.
0

7
0

.
4

6
5

.
2

6
2

.
8

6
3

.
2

6
3

.
1

2

2

2

2

2

2

20 20

20

25

25

25

30

30

30

30

30

30

30

30
30

30

30

30
30

40

40

40

40

40

40

40

40

40

40

40

40
40

40 40 40 40 40 40
40

40
40

40
40

404040
40

40
40

40
40

40

50

50

50

50
50 50 50 50 50

50 50
50

50
50

505050
50

50
5050

50

505050

50

50

60

60

60

60

60

60
60

60 60 60 60 60
60

60
60

60
60

60

60
60

60

60

60

60
60

6060

11:00 am



248 220

206 168 133 106 90.3 79.1 72.1 66.4 61.9 59.1 57.4 56.7 56.8 57.2 58.3 60.0 61.8 64.0 66.4 69.3 72.3 76.6 80.9 87.

203 191 150 118 96.4 81.6 71.6 64.4 58.9 55.1 52.4 50.9 50.1 51.2 51.1 51.8 53.0 54.1 56.0 58.2 60.8 63.3 66.8 71.3 76.

218 174 133 107 86.7 73.8 64.6 57.7 52.3 48.7 46.2 44.5 43.6 43.8 44.6 45.4 46.3 47.5 49.2 51.0 53.3 55.6 58.8 62.5 66.

214 193 151 119 95.4 78.3 66.8 59.3 51.4 45.6 42.1 39.4 37.9 37.7 37.9 39.1 39.6 40.3 41.5 42.9 44.5 47.0 49.4 51.9 54.8 58.

206 169 133 106 87.4 72.1 66.4 60.5 44.7 38.3 34.9 32.8 32.2 36.1 35.4 32.5 31.9 32.4 33.3 34.4 36.2 38.0 39.7 42.2 45.3 47.

69.7 73.1 0.6 32.0 30.7 28.7 27.7 29.2 0.8 38.4 27.1 25.8 26.2 26.8 28.1 29.0 30.4 32.0 33.7 35.5 37.

67.8 71.4 0.3 22.4 23.2 23.7 23.6 24.7 0.4 35.4 25.3 24.6 25.5 26.9 28.1 29.5 30.7 32.0 33.1 34.1 34.

65.0 69.4 0.3 21.2 21.6 23.0 24.2 25.5 0.3 40.2 29.4 29.8 31.4 33.2 35.0 36.8 38.5 39.6 40.1 40.6 40.

26.2 27.7 30.0 33.6 36.5 37.9 43.8 44.5 46.7 49.6 52.6 55.2 58.2 60.3 61.6 61.7 61.8 61.

32.9 36.3 45.0 50.7 58.4 65.0 70.7 76.5 82.5 88.1 96.3 101 107 112 116 119 119 119

29.1 37.3 46.6 56.6 67.3 73.7 79.9 88.1 97.6 109 123 135 149 164 173 186 196 212

24.7 36.9 57.1 63.1 75.8 81.8 92.6 103 120 143 164 181 198 219 236 251 267 284

70.7 84.5 127 170 206 232 263 291 316 346 370 390

202 192 187 187 190 198 210 225 246 271 305 354 419

197 163 140 125 116 112 109 108 110 113 118 125 134 146 162 184 216 264 329

189 149 122 104 92.9 85.4 81.3 79.1 78.3 78.7 80.4 83.2 86.1 89.4 92.7 96.8 102 112 126 147 176

164 130 106 90.2 80.8 75.1 70.6 67.4 65.6 65.0 65.4 66.5 68.5 70.7 73.2 76.0 78.7 81.8 85.0 90.4 98.3 110
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Fenestration Control 8:00 am



11:00 am



3:00 pm



The exterior light shelf brings the daylight the furthest into the space at all times of 
the day. Being able to get that much daylight into the space will cut down on energy 
costs due to the controls of the redesign. By adding more photocells the space will 
not need near the amount of electric lighting and can save energy throughout the 
year.


