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Summary

The purpose of this analysis is to determine the daylight 
performance of the design as of September 2009 and to provide 
performance recommendations.

The target performance goal of the project is to achieve an 
average DAR of at least 45% in all core learning spaces and 80% 
in the gymnasium. The minimum illuminance value for determining 
the DAR for the core learning spaces is 35fc and 30fc for the 
gymnasium.

The direct solar component is examined to determine the 
effectiveness of the exterior shading devices and to identify times 
and conditions in which direct solar penetration will cause a 
problem. 

The daylight performance of the project should meet the target 
illuminance goals under the worst case scenario. State College PA, 
has twice as many days that are cloudy and with some type of 
cloud cover as it does clear days. The days with cloud cover occur 
mostly during the school year.  Even with that being the case, the 
clear sky conditions still must be considered. 

Internal reflectances, glazing properties, and material geometries 
are identified in the space specific sections of the report. 

This information needs to be shared with all members of the design 
team to ensure that the project’s performance is based upon an 
integrative process with the input of design team members. 
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Direct Solar 

The project’s orientation presents some situations that need 
responded to in a specific manner.  The southern elevation of the 
classroom wing is orientated southeast. As shown in the image 
above, the exterior shading devices in there current size do not 
provide 100% shading for the classrooms. 

It is recommended that the exterior shading device extend at 
least 1’-6” beyond the western edge of the window. Because of 
the orientation, the shade does not need to extend beyond the 
window edge on the eastern side. This is due to low sun angles.

Mar 21st 12pm



FIrst FLoor Classrooms March 21st 12pm

Second FLoor Classrooms March 21st 12pm Second FLoor Classrooms Feb 21st 12pm

As shown in the images above, the exterior shading device needs 
to extend beyond the western edge of the window. Direct solar will 
be an issue from 8am till 10am from March to June and August to 
October.  

In the winter months, November to February, direct solar will be an 
issue from 8:30am till 2pm under clear sky conditions. 

Blinds will be needed in both the view and daylight windows 
to control the direct solar issues that will occur during clear sky 
conditions in the winter months. 



1st Floor South Facing Classrooms
The first floor south facing classrooms were modeled with the 
following parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%, Light Shelf 
70%.
External Reflectances; Ground 26%, Exterior Shade 70% w/30% 
transparency.
Glazing; View window 60%, Daylight window 70%.
Min. Target Illuminance; 35fc

The classroom on the right was modeled with a door and the one 
on the left was not as a comparison.  As shown in the DAR images, 
the targeted DAR is being met for at least 50% of the space. The 
bottom images are at 12pm on March 21 under overcast sky 
conditions, which is the worst case scenario. Those snap shot 
images help validate that only 50% of these spaces are meeting 
the target levels.

Recommendations:

The optimal scenario is to have a view window of 60% with a SHGC 
around .3 and a daylight window of 70%. If for budget reasons, the 
glazing must be the same for each window, it is suggested that a 
VLT of 70%, +/- 2%, with a SHGC of around .35. A higher VLT will not 
hurt since the window is being shaded.
 
The exterior shading devices should be no less then 3’-0”. The 
only means by which this could happen is if it is angled. Further 
simulations would be needed to validate performance. The 
shading device should have an openness value of 30-35%, see 
sample page at back of report.

The interior light shelf needs to be no more then 2’-8” in length from 
the glazing. The thinner the shelf the better, Any shelf greater then 
2” in thickness should have an angled bottom surface.

Electrical lighting should be installed to compliment the 
daylighting. Based upon the analysis , the lighting should be 
parallel to the window wall. The first row should be on a sensor, the 
second  and third rows should be at least dimmable or stepped 
switched.

Interior shades such as Meco should be used on both the daylight 
and view windows. Shades should be installed to work from the 
bottom up in the view window.
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44.0 45.3 46.8 48.1 49.1 50.1 50.3 50.5 50.5 50.5 50.0 49.1 47.8 46.1 44.3 43.0

49.9 52.0 54.3 56.1 57.5 58.4 58.6 58.8 58.8 58.7 58.3 57.3 55.8 53.6 51.2 49.3

57.8 60.9 64.3 67.1 68.8 69.4 69.6 69.3 69.4 69.6 69.5 68.6 66.8 63.6 60.4 57.6

68.3 73.0 78.5 82.4 84.5 84.7 83.8 82.9 83.1 84.0 84.7 84.5 81.9 77.7 72.7 68.1

81.9 90.4 99.0 106 108 106 103 101 101 104 107 108 105 98.1 89.4 81.0

98.1 114 130 140 143 138 129 122 123 130 138 142 140 128 112 97.0

116 146 176 193 196 182 160 144 145 162 184 196 193 173 143 113

126 186 245 274 274 247 194 151 154 200 251 276 273 240 179 121

99.3 224 339 368 368 336 215 110 114 230 341 369 367 333 209 94.1

51.1 103 161 179 178 159 103 64.5 88.0 148 169 142 76.5

53.6 74.4 99.1 112 112 101 80.1 68.0 72.9 89.6 96.4 84.6 60.6

45.9 55.0 65.9 72.7 73.5 68.4 60.4 56.2 55.6 59.6 60.2 54.4 45.0 38.1

37.6 41.3 46.8 50.0 50.8 49.1 45.9 43.5 41.9 42.1 40.8 37.6 32.9 27.7

30.5 31.8 34.3 36.1 37.1 36.2 34.7 33.3 31.9 31.0 29.5 27.2 23.8 19.5 11.1 6.7

25.9 26.6 28.0 29.2 29.7 29.4 28.6 27.7 26.2 25.3 23.7 22.0 19.5 16.8 13.9 8.6

22.2 22.8 23.5 24.5 24.8 24.9 24.1 23.6 22.6 21.4 19.9 18.5 16.7 14.6 13.0 10.4

19.5 19.5 20.2 20.5 20.6 20.5 20.4 20.2 19.3 18.2 17.0 15.8 14.6 13.2 12.0 11.4

16.2 16.3 16.9 16.8 17.2 17.2 16.9 16.2 15.8 15.2 14.5 14.1 12.6 11.7 11.3 10.9

13.7 13.9 14.1 14.1 13.9 14.0 13.8 13.6 13.2 12.8 12.1 11.8 11.3 10.9 11.1 10.8

11.8 11.7 11.9 11.9 11.9 12.2 11.8 11.7 11.5 11.1 11.2 10.4 10.1 10.1

10.6 10.5 10.5 10.4 10.8 10.7 10.6 10.5 10.4 10.0 9.7 9.9 9.7 10.3

9.6 9.7 9.6 9.7 9.9 10.1 9.9 9.8 9.4 9.3 9.4 10.1 10.2 10.3

9.1 9.2 9.3 9.4 9.6 9.7 9.6 9.6 9.2 9.3 8.9
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1st Floor North Facing Classrooms

The first floor north facing classrooms were modeled with the 
following parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%, Light Shelf 
70%.
External Reflectances; Ground 26%,
Glazing; 70% VLT
Min. Target Illuminance; 35fc

The targeted DAR is being met for almost 75% of the space. The 
smaller luxor image from March 21 under overcast sky conditions 
validates the illuminance levels. 

Recommendations;

The window to floor area could increase slightly; it is currently at 
11% and could go as high as 15%. A VLT of at least 70% should be 
used and the SHGC should be no more than .45.

The electrical lighting should be run parallel to the window wall and   
each row should be stepped switched.

Shades will be necessary due to some probable glare issues.

175 182 177 148 94.8 74.1 106 155 174 173 154 101 53.2

102 109 108 95.7 79.2 73.7 82.9 100 110 109 95.4 72.6 52.9

62.3 65.7 69.1 69.9 65.9 61.1 60.9 63.5 69.4 72.7 71.2 63.7 53.4 44.6

37.9 43.5 46.9 48.0 48.2 47.1 47.5 47.9 50.4 51.1 49.5 45.4 40.7 36.7

9.4 15.3 26.1 30.7 33.7 35.0 36.1 36.0 36.8 36.9 37.4 37.6 36.3 34.1 31.6 29.9

12.4 17.8 21.9 24.8 27.0 28.8 29.6 30.4 30.7 30.7 30.9 30.6 29.5 28.2 26.5 26.1

14.3 17.1 19.3 20.8 22.7 23.9 25.3 25.7 25.9 26.1 26.1 25.9 24.7 23.9 22.8 22.3

15.3 16.0 16.8 18.1 19.1 20.1 21.0 21.8 21.9 22.1 21.8 21.5 20.9 20.1 19.4 19.5

15.1 15.2 15.4 15.6 16.4 17.1 18.0 18.0 18.3 18.6 18.3 17.7 17.4 17.0 16.5 16.3

15.7 15.4 14.4 14.1 14.6 14.8 15.5 15.4 15.5 15.5 15.1 14.8 14.4 14.3 13.8 13.9

13.0 12.8 13.1 13.1 13.2 13.3 13.6 13.5 13.0 12.6 12.4 12.3 12.0 12.1

13.2 12.9 12.6 12.7 12.2 12.5 12.0 12.1 12.0 11.6 11.6 11.4 11.1 11.0

13.8 13.5 13.1 12.1 11.9 11.4 11.4 11.5 11.0 10.7 10.7 10.5 10.5 10.3

11.5 11.6 11.6 11.5 11.3 11.1 10.8 10.6 10.5 10.4 9.9

69.8 139 221 231 231 220 149 84.6 115 212 243 244 235 184 84.6 52.1

91.7 129 171 187 186 171 140 119 131 165 189 192 178 143 98.8 69.3

92.6 113 134 147 147 139 127 119 123 136 147 148 138 117 93.3 74.0

86.4 98.0 110 119 120 117 112 109 110 114 118 117 110 98.7 84.3 72.0

78.5 85.9 93.1 98.7 101 100 98.5 97.0 96.6 97.6 98.6 97.3 92.4 85.1 76.5 68.8

72.4 76.6 81.4 85.6 87.7 88.2 87.6 87.2 86.7 86.1 85.7 83.8 80.5 75.5 70.0 65.1

67.3 71.2 74.6 77.2 79.4 80.6 80.5 80.1 79.8 79.2 77.8 76.3 73.5 69.8 65.7 62.0

64.1 66.7 69.5 72.1 74.6 75.2 75.5 75.5 75.1 74.1 73.0 71.4 69.0 66.2 62.8 59.5

61.1 63.7 66.3 68.4 70.1 71.2 71.8 71.9 71.0 70.8 69.5 67.6 65.6 63.0 60.2 57.1

57.7 60.7 63.4 65.8 67.2 68.3 68.8 69.0 68.6 67.7 66.7 64.8 62.6 58.3 53.5 48.8

54.9 57.9 60.7 62.6 64.0 65.5 66.0 66.1 65.9 65.5 63.8 62.6 59.4 55.8 49.9 43.3

41.8 44.8 46.7 47.8 48.8 49.3 49.6 49.5 49.2 48.4 47.6 46.4 44.8 42.9 40.8

37.3 41.1 43.0 43.7 44.4 45.0 45.0 44.9 44.5 44.2 43.1 42.0 40.6 37.5

32.6 36.7 40.4 43.8 46.6 48.9 50.4 51.2 51.3 50.8 49.8 48.0 45.4 42.5

32.8 36.3 39.5 42.8 45.5 47.5 49.1 49.8 50.0 49.7 48.6 47.1 45.0 43.1 42.1 39.4

33.4 36.4 39.4 42.4 44.8 46.9 47.9 48.7 49.0 48.5 47.9 46.7 44.9 43.2 41.5 39.9

35.5 38.5 41.3 43.8 46.0 47.4 48.4 49.1 49.4 49.2 48.6 47.6 46.5 44.8 43.1 41.9

38.6 42.1 45.3 47.9 50.1 51.7 52.5 52.9 53.3 53.3 53.0 52.1 50.9 49.2 47.2 45.6

43.4 47.8 51.7 55.0 57.2 58.6 59.5 59.7 60.0 60.2 60.2 59.2 58.0 55.7 53.4 51.2

50.3 55.9 61.3 65.6 68.1 69.6 69.7 69.5 69.8 70.4 70.8 70.2 68.9 65.8 62.2 58.8

60.0 68.3 76.3 82.4 85.3 85.7 84.3 83.5 84.0 85.3 87.2 87.6 85.6 81.0 74.9 69.1

72.3 86.2 99.3 109 112 110 106 102 102 106 112 114 112 105 93.7 82.9

87.9 111 135 149 153 146 134 124 125 134 147 155 153 140 120 99.2

102 145 188 213 217 200 168 143 142 168 200 219 217 194 154 114

102 185 268 305 307 278 204 137 135 201 276 309 308 275 195 114

1.6 1.9 1.9 2.2 2.2 2.3 2.3 2.4 2.4 2.4 2.2 2.1 2.0 1.9 1.8 1.5

1.7 1.7 2.1 2.2 2.4 2.2 2.3 2.6 2.5 2.3 2.4 2.1 1.9 1.8 1.8 1.7

1.5 1.7 1.9 2.1 2.1 2.2 2.3 2.3 2.3 2.3 2.1 2.0 1.9 1.8 1.5 1.5

1.7 1.7 1.7 1.9 2.1 2.1 2.4 2.2 2.1 2.2 2.1 1.9 1.9 1.6 1.4 1.2

30.4 31.4 33.0 33.5 34.5 35.2 36.0 36.1 35.8 35.6 35.3 34.9 33.7 32.6

31.5 32.1 33.2

44.2 44.0 43.5 43.0 42.1 41.2 40.4 39.6

43.2 44.6 46.2 47.8 48.9 49.8 50.2 50.4 50.6 50.4 50.0 49.3 48.1 46.6 45.1 43.9

49.8 51.6 54.1 56.1 57.7 58.5 58.9 58.9 59.1 58.9 58.7 57.8 56.2 54.2 51.9 49.9

58.0 61.1 64.6 67.4 69.2 69.8 70.1 69.7 69.9 70.1 70.2 69.2 67.4 64.4 60.9 58.0

68.7 73.5 79.1 83.4 85.5 85.4 84.6 83.8 84.0 84.7 85.6 85.5 83.0 78.7 73.3 68.5

82.0 91.2 100 107 109 108 105 102 102 105 108 109 107 99.9 90.6 81.7

98.7 115 131 142 146 140 131 124 124 131 140 145 142 131 114 97.9

116 147 179 198 200 187 163 145 145 164 187 200 197 177 146 115

124 186 248 279 281 253 198 151 152 200 255 281 279 247 183 122

93.1 220 343 372 372 343 219 105 107 225 345 373 372 341 214 90.6

34.4 35.1 35.8 36.3 36.5 36.6 36.3 36.1 35.4 34.8 35.2 38.7 37.3

34.3 35.0 36.1 37.1 38.0 38.7 39.2 39.4 39.5 39.3 38.9 38.4 38.1 37.8 37.7 37.1

38.2 39.1 40.4 41.4 42.5 43.3 43.6 43.9

33.3 34.9 36.3 36.4 37.0 37.2 37.3 36.9 36.5 36.0 34.8 34.2 32.9 31.5

38.8 35.4 35.5 36.2 37.0 37.4 37.8 37.7 37.4 37.1 36.3 35.4 34.6 33.6 32.7

37.3 37.9 37.9 38.2 38.9 39.7 40.1 40.4 40.5 40.0 39.6 38.8 37.9 37.1 35.8 34.8

39.8 40.4 41.4 42.3 43.2 43.8 44.1 44.4 44.6 44.4 44.0 43.2 42.0 40.7 39.2 38.6

44.0 45.3 46.8 48.1 49.1 50.1 50.3 50.5 50.5 50.5 50.0 49.1 47.8 46.1 44.3 43.0

49.9 52.0 54.3 56.1 57.5 58.4 58.6 58.8 58.8 58.7 58.3 57.3 55.8 53.6 51.2 49.3

57.8 60.9 64.3 67.1 68.8 69.4 69.6 69.3 69.4 69.6 69.5 68.6 66.8 63.6 60.4 57.6

68.3 73.0 78.5 82.4 84.5 84.7 83.8 82.9 83.1 84.0 84.7 84.5 81.9 77.7 72.7 68.1

81.9 90.4 99.0 106 108 106 103 101 101 104 107 108 105 98.1 89.4 81.0

98.1 114 130 140 143 138 129 122 123 130 138 142 140 128 112 97.0

116 146 176 193 196 182 160 144 145 162 184 196 193 173 143 113

126 186 245 274 274 247 194 151 154 200 251 276 273 240 179 121

99.3 224 339 368 368 336 215 110 114 230 341 369 367 333 209 94.1

51.1 103 161 179 178 159 103 64.5 88.0 148 169 142 76.5

53.6 74.4 99.1 112 112 101 80.1 68.0 72.9 89.6 96.4 84.6 60.6

45.9 55.0 65.9 72.7 73.5 68.4 60.4 56.2 55.6 59.6 60.2 54.4 45.0 38.1

37.6 41.3 46.8 50.0 50.8 49.1 45.9 43.5 41.9 42.1 40.8 37.6 32.9 27.7

30.5 31.8 34.3 36.1 37.1 36.2 34.7 33.3 31.9 31.0 29.5 27.2 23.8 19.5 11.1 6.7

25.9 26.6 28.0 29.2 29.7 29.4 28.6 27.7 26.2 25.3 23.7 22.0 19.5 16.8 13.9 8.6

22.2 22.8 23.5 24.5 24.8 24.9 24.1 23.6 22.6 21.4 19.9 18.5 16.7 14.6 13.0 10.4

19.5 19.5 20.2 20.5 20.6 20.5 20.4 20.2 19.3 18.2 17.0 15.8 14.6 13.2 12.0 11.4

16.2 16.3 16.9 16.8 17.2 17.2 16.9 16.2 15.8 15.2 14.5 14.1 12.6 11.7 11.3 10.9

13.7 13.9 14.1 14.1 13.9 14.0 13.8 13.6 13.2 12.8 12.1 11.8 11.3 10.9 11.1 10.8

11.8 11.7 11.9 11.9 11.9 12.2 11.8 11.7 11.5 11.1 11.2 10.4 10.1 10.1

10.6 10.5 10.5 10.4 10.8 10.7 10.6 10.5 10.4 10.0 9.7 9.9 9.7 10.3

9.6 9.7 9.6 9.7 9.9 10.1 9.9 9.8 9.4 9.3 9.4 10.1 10.2 10.3

9.1 9.2 9.3 9.4 9.6 9.7 9.6 9.6 9.2 9.3 8.9
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2nd Floor South Facing Classrooms

175 182 177 148 94.8 74.1 106 155 174 173 154 101 53.2

102 109 108 95.7 79.2 73.7 82.9 100 110 109 95.4 72.6 52.9

62.3 65.7 69.1 69.9 65.9 61.1 60.9 63.5 69.4 72.7 71.2 63.7 53.4 44.6

37.9 43.5 46.9 48.0 48.2 47.1 47.5 47.9 50.4 51.1 49.5 45.4 40.7 36.7

9.4 15.3 26.1 30.7 33.7 35.0 36.1 36.0 36.8 36.9 37.4 37.6 36.3 34.1 31.6 29.9

12.4 17.8 21.9 24.8 27.0 28.8 29.6 30.4 30.7 30.7 30.9 30.6 29.5 28.2 26.5 26.1

14.3 17.1 19.3 20.8 22.7 23.9 25.3 25.7 25.9 26.1 26.1 25.9 24.7 23.9 22.8 22.3

15.3 16.0 16.8 18.1 19.1 20.1 21.0 21.8 21.9 22.1 21.8 21.5 20.9 20.1 19.4 19.5

15.1 15.2 15.4 15.6 16.4 17.1 18.0 18.0 18.3 18.6 18.3 17.7 17.4 17.0 16.5 16.3

15.7 15.4 14.4 14.1 14.6 14.8 15.5 15.4 15.5 15.5 15.1 14.8 14.4 14.3 13.8 13.9

13.0 12.8 13.1 13.1 13.2 13.3 13.6 13.5 13.0 12.6 12.4 12.3 12.0 12.1

13.2 12.9 12.6 12.7 12.2 12.5 12.0 12.1 12.0 11.6 11.6 11.4 11.1 11.0

13.8 13.5 13.1 12.1 11.9 11.4 11.4 11.5 11.0 10.7 10.7 10.5 10.5 10.3

11.5 11.6 11.6 11.5 11.3 11.1 10.8 10.6 10.5 10.4 9.9

69.8 139 221 231 231 220 149 84.6 115 212 243 244 235 184 84.6 52.1

91.7 129 171 187 186 171 140 119 131 165 189 192 178 143 98.8 69.3

92.6 113 134 147 147 139 127 119 123 136 147 148 138 117 93.3 74.0

86.4 98.0 110 119 120 117 112 109 110 114 118 117 110 98.7 84.3 72.0

78.5 85.9 93.1 98.7 101 100 98.5 97.0 96.6 97.6 98.6 97.3 92.4 85.1 76.5 68.8

72.4 76.6 81.4 85.6 87.7 88.2 87.6 87.2 86.7 86.1 85.7 83.8 80.5 75.5 70.0 65.1

67.3 71.2 74.6 77.2 79.4 80.6 80.5 80.1 79.8 79.2 77.8 76.3 73.5 69.8 65.7 62.0

64.1 66.7 69.5 72.1 74.6 75.2 75.5 75.5 75.1 74.1 73.0 71.4 69.0 66.2 62.8 59.5

61.1 63.7 66.3 68.4 70.1 71.2 71.8 71.9 71.0 70.8 69.5 67.6 65.6 63.0 60.2 57.1

57.7 60.7 63.4 65.8 67.2 68.3 68.8 69.0 68.6 67.7 66.7 64.8 62.6 58.3 53.5 48.8

54.9 57.9 60.7 62.6 64.0 65.5 66.0 66.1 65.9 65.5 63.8 62.6 59.4 55.8 49.9 43.3

41.8 44.8 46.7 47.8 48.8 49.3 49.6 49.5 49.2 48.4 47.6 46.4 44.8 42.9 40.8

37.3 41.1 43.0 43.7 44.4 45.0 45.0 44.9 44.5 44.2 43.1 42.0 40.6 37.5

32.6 36.7 40.4 43.8 46.6 48.9 50.4 51.2 51.3 50.8 49.8 48.0 45.4 42.5

32.8 36.3 39.5 42.8 45.5 47.5 49.1 49.8 50.0 49.7 48.6 47.1 45.0 43.1 42.1 39.4

33.4 36.4 39.4 42.4 44.8 46.9 47.9 48.7 49.0 48.5 47.9 46.7 44.9 43.2 41.5 39.9

35.5 38.5 41.3 43.8 46.0 47.4 48.4 49.1 49.4 49.2 48.6 47.6 46.5 44.8 43.1 41.9

38.6 42.1 45.3 47.9 50.1 51.7 52.5 52.9 53.3 53.3 53.0 52.1 50.9 49.2 47.2 45.6

43.4 47.8 51.7 55.0 57.2 58.6 59.5 59.7 60.0 60.2 60.2 59.2 58.0 55.7 53.4 51.2

50.3 55.9 61.3 65.6 68.1 69.6 69.7 69.5 69.8 70.4 70.8 70.2 68.9 65.8 62.2 58.8

60.0 68.3 76.3 82.4 85.3 85.7 84.3 83.5 84.0 85.3 87.2 87.6 85.6 81.0 74.9 69.1

72.3 86.2 99.3 109 112 110 106 102 102 106 112 114 112 105 93.7 82.9

87.9 111 135 149 153 146 134 124 125 134 147 155 153 140 120 99.2

102 145 188 213 217 200 168 143 142 168 200 219 217 194 154 114

102 185 268 305 307 278 204 137 135 201 276 309 308 275 195 114

1.6 1.9 1.9 2.2 2.2 2.3 2.3 2.4 2.4 2.4 2.2 2.1 2.0 1.9 1.8 1.5

1.7 1.7 2.1 2.2 2.4 2.2 2.3 2.6 2.5 2.3 2.4 2.1 1.9 1.8 1.8 1.7

1.5 1.7 1.9 2.1 2.1 2.2 2.3 2.3 2.3 2.3 2.1 2.0 1.9 1.8 1.5 1.5

1.7 1.7 1.7 1.9 2.1 2.1 2.4 2.2 2.1 2.2 2.1 1.9 1.9 1.6 1.4 1.2

30.4 31.4 33.0 33.5 34.5 35.2 36.0 36.1 35.8 35.6 35.3 34.9 33.7 32.6

31.5 32.1 33.2

44.2 44.0 43.5 43.0 42.1 41.2 40.4 39.6

43.2 44.6 46.2 47.8 48.9 49.8 50.2 50.4 50.6 50.4 50.0 49.3 48.1 46.6 45.1 43.9

49.8 51.6 54.1 56.1 57.7 58.5 58.9 58.9 59.1 58.9 58.7 57.8 56.2 54.2 51.9 49.9

58.0 61.1 64.6 67.4 69.2 69.8 70.1 69.7 69.9 70.1 70.2 69.2 67.4 64.4 60.9 58.0

68.7 73.5 79.1 83.4 85.5 85.4 84.6 83.8 84.0 84.7 85.6 85.5 83.0 78.7 73.3 68.5

82.0 91.2 100 107 109 108 105 102 102 105 108 109 107 99.9 90.6 81.7

98.7 115 131 142 146 140 131 124 124 131 140 145 142 131 114 97.9

116 147 179 198 200 187 163 145 145 164 187 200 197 177 146 115

124 186 248 279 281 253 198 151 152 200 255 281 279 247 183 122

93.1 220 343 372 372 343 219 105 107 225 345 373 372 341 214 90.6

34.4 35.1 35.8 36.3 36.5 36.6 36.3 36.1 35.4 34.8 35.2 38.7 37.3

34.3 35.0 36.1 37.1 38.0 38.7 39.2 39.4 39.5 39.3 38.9 38.4 38.1 37.8 37.7 37.1

38.2 39.1 40.4 41.4 42.5 43.3 43.6 43.9

33.3 34.9 36.3 36.4 37.0 37.2 37.3 36.9 36.5 36.0 34.8 34.2 32.9 31.5

38.8 35.4 35.5 36.2 37.0 37.4 37.8 37.7 37.4 37.1 36.3 35.4 34.6 33.6 32.7

37.3 37.9 37.9 38.2 38.9 39.7 40.1 40.4 40.5 40.0 39.6 38.8 37.9 37.1 35.8 34.8

39.8 40.4 41.4 42.3 43.2 43.8 44.1 44.4 44.6 44.4 44.0 43.2 42.0 40.7 39.2 38.6

44.0 45.3 46.8 48.1 49.1 50.1 50.3 50.5 50.5 50.5 50.0 49.1 47.8 46.1 44.3 43.0

49.9 52.0 54.3 56.1 57.5 58.4 58.6 58.8 58.8 58.7 58.3 57.3 55.8 53.6 51.2 49.3

57.8 60.9 64.3 67.1 68.8 69.4 69.6 69.3 69.4 69.6 69.5 68.6 66.8 63.6 60.4 57.6

68.3 73.0 78.5 82.4 84.5 84.7 83.8 82.9 83.1 84.0 84.7 84.5 81.9 77.7 72.7 68.1

81.9 90.4 99.0 106 108 106 103 101 101 104 107 108 105 98.1 89.4 81.0

98.1 114 130 140 143 138 129 122 123 130 138 142 140 128 112 97.0

116 146 176 193 196 182 160 144 145 162 184 196 193 173 143 113

126 186 245 274 274 247 194 151 154 200 251 276 273 240 179 121

99.3 224 339 368 368 336 215 110 114 230 341 369 367 333 209 94.1

51.1 103 161 179 178 159 103 64.5 88.0 148 169 142 76.5

53.6 74.4 99.1 112 112 101 80.1 68.0 72.9 89.6 96.4 84.6 60.6

45.9 55.0 65.9 72.7 73.5 68.4 60.4 56.2 55.6 59.6 60.2 54.4 45.0 38.1

37.6 41.3 46.8 50.0 50.8 49.1 45.9 43.5 41.9 42.1 40.8 37.6 32.9 27.7

30.5 31.8 34.3 36.1 37.1 36.2 34.7 33.3 31.9 31.0 29.5 27.2 23.8 19.5 11.1 6.7

25.9 26.6 28.0 29.2 29.7 29.4 28.6 27.7 26.2 25.3 23.7 22.0 19.5 16.8 13.9 8.6

22.2 22.8 23.5 24.5 24.8 24.9 24.1 23.6 22.6 21.4 19.9 18.5 16.7 14.6 13.0 10.4

19.5 19.5 20.2 20.5 20.6 20.5 20.4 20.2 19.3 18.2 17.0 15.8 14.6 13.2 12.0 11.4

16.2 16.3 16.9 16.8 17.2 17.2 16.9 16.2 15.8 15.2 14.5 14.1 12.6 11.7 11.3 10.9

13.7 13.9 14.1 14.1 13.9 14.0 13.8 13.6 13.2 12.8 12.1 11.8 11.3 10.9 11.1 10.8

11.8 11.7 11.9 11.9 11.9 12.2 11.8 11.7 11.5 11.1 11.2 10.4 10.1 10.1

10.6 10.5 10.5 10.4 10.8 10.7 10.6 10.5 10.4 10.0 9.7 9.9 9.7 10.3

9.6 9.7 9.6 9.7 9.9 10.1 9.9 9.8 9.4 9.3 9.4 10.1 10.2 10.3

9.1 9.2 9.3 9.4 9.6 9.7 9.6 9.6 9.2 9.3 8.9
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The second floor south facing classrooms were modeled with the 
following parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%, Light Shelf 
70%.
External Reflectances; Ground 26%, Exterior Shade 70% w/30% 
transparency, Roof 65%.
Glazing; View window 60%, Daylight window 70%. Clerestory 70%
Min. Target Illuminance; 35fc

The largest portion of the space is meeting the target DAR.  This 
due to the bilateral daylighting condition. 

Recommendations:

The optimal scenario is to have a view window of 60% with a SHGC 
around .3 and a daylight window of 70%. If for budget reasons, the 
glazing must be the same for each window, it is suggested that a 
VLT of 70%, +/- 2%, with a SHGC of around .35. A higher VLT will not 
hurt since the window is being shaded.
 
The exterior shading devices should be no less then 3’-0”. The 
only means by which this could happen is if it is angled. Further 
simulations would be needed to validate performance. The 
shading device should have an openness value of 30-35%, see 
sample page at back of report.

Electrical lighting should be installed to compliment the 
daylighting. Based upon the analysis and a bilateral daylighting 
condition it would be feasible to have the first two rows dimmable 
with a daylight sensor and the third row be stepped switched. 

Interior shades such as Meco should be used and installed to work 
from the top down.



2nd Floor North Facing Classrooms

175 182 177 148 94.8 74.1 106 155 174 173 154 101 53.2

102 109 108 95.7 79.2 73.7 82.9 100 110 109 95.4 72.6 52.9

62.3 65.7 69.1 69.9 65.9 61.1 60.9 63.5 69.4 72.7 71.2 63.7 53.4 44.6

37.9 43.5 46.9 48.0 48.2 47.1 47.5 47.9 50.4 51.1 49.5 45.4 40.7 36.7

9.4 15.3 26.1 30.7 33.7 35.0 36.1 36.0 36.8 36.9 37.4 37.6 36.3 34.1 31.6 29.9

12.4 17.8 21.9 24.8 27.0 28.8 29.6 30.4 30.7 30.7 30.9 30.6 29.5 28.2 26.5 26.1

14.3 17.1 19.3 20.8 22.7 23.9 25.3 25.7 25.9 26.1 26.1 25.9 24.7 23.9 22.8 22.3

15.3 16.0 16.8 18.1 19.1 20.1 21.0 21.8 21.9 22.1 21.8 21.5 20.9 20.1 19.4 19.5

15.1 15.2 15.4 15.6 16.4 17.1 18.0 18.0 18.3 18.6 18.3 17.7 17.4 17.0 16.5 16.3

15.7 15.4 14.4 14.1 14.6 14.8 15.5 15.4 15.5 15.5 15.1 14.8 14.4 14.3 13.8 13.9

13.0 12.8 13.1 13.1 13.2 13.3 13.6 13.5 13.0 12.6 12.4 12.3 12.0 12.1

13.2 12.9 12.6 12.7 12.2 12.5 12.0 12.1 12.0 11.6 11.6 11.4 11.1 11.0

13.8 13.5 13.1 12.1 11.9 11.4 11.4 11.5 11.0 10.7 10.7 10.5 10.5 10.3

11.5 11.6 11.6 11.5 11.3 11.1 10.8 10.6 10.5 10.4 9.9

69.8 139 221 231 231 220 149 84.6 115 212 243 244 235 184 84.6 52.1

91.7 129 171 187 186 171 140 119 131 165 189 192 178 143 98.8 69.3

92.6 113 134 147 147 139 127 119 123 136 147 148 138 117 93.3 74.0

86.4 98.0 110 119 120 117 112 109 110 114 118 117 110 98.7 84.3 72.0

78.5 85.9 93.1 98.7 101 100 98.5 97.0 96.6 97.6 98.6 97.3 92.4 85.1 76.5 68.8

72.4 76.6 81.4 85.6 87.7 88.2 87.6 87.2 86.7 86.1 85.7 83.8 80.5 75.5 70.0 65.1

67.3 71.2 74.6 77.2 79.4 80.6 80.5 80.1 79.8 79.2 77.8 76.3 73.5 69.8 65.7 62.0

64.1 66.7 69.5 72.1 74.6 75.2 75.5 75.5 75.1 74.1 73.0 71.4 69.0 66.2 62.8 59.5

61.1 63.7 66.3 68.4 70.1 71.2 71.8 71.9 71.0 70.8 69.5 67.6 65.6 63.0 60.2 57.1

57.7 60.7 63.4 65.8 67.2 68.3 68.8 69.0 68.6 67.7 66.7 64.8 62.6 58.3 53.5 48.8

54.9 57.9 60.7 62.6 64.0 65.5 66.0 66.1 65.9 65.5 63.8 62.6 59.4 55.8 49.9 43.3

41.8 44.8 46.7 47.8 48.8 49.3 49.6 49.5 49.2 48.4 47.6 46.4 44.8 42.9 40.8

37.3 41.1 43.0 43.7 44.4 45.0 45.0 44.9 44.5 44.2 43.1 42.0 40.6 37.5

32.6 36.7 40.4 43.8 46.6 48.9 50.4 51.2 51.3 50.8 49.8 48.0 45.4 42.5

32.8 36.3 39.5 42.8 45.5 47.5 49.1 49.8 50.0 49.7 48.6 47.1 45.0 43.1 42.1 39.4

33.4 36.4 39.4 42.4 44.8 46.9 47.9 48.7 49.0 48.5 47.9 46.7 44.9 43.2 41.5 39.9

35.5 38.5 41.3 43.8 46.0 47.4 48.4 49.1 49.4 49.2 48.6 47.6 46.5 44.8 43.1 41.9

38.6 42.1 45.3 47.9 50.1 51.7 52.5 52.9 53.3 53.3 53.0 52.1 50.9 49.2 47.2 45.6

43.4 47.8 51.7 55.0 57.2 58.6 59.5 59.7 60.0 60.2 60.2 59.2 58.0 55.7 53.4 51.2

50.3 55.9 61.3 65.6 68.1 69.6 69.7 69.5 69.8 70.4 70.8 70.2 68.9 65.8 62.2 58.8

60.0 68.3 76.3 82.4 85.3 85.7 84.3 83.5 84.0 85.3 87.2 87.6 85.6 81.0 74.9 69.1

72.3 86.2 99.3 109 112 110 106 102 102 106 112 114 112 105 93.7 82.9

87.9 111 135 149 153 146 134 124 125 134 147 155 153 140 120 99.2

102 145 188 213 217 200 168 143 142 168 200 219 217 194 154 114

102 185 268 305 307 278 204 137 135 201 276 309 308 275 195 114

1.6 1.9 1.9 2.2 2.2 2.3 2.3 2.4 2.4 2.4 2.2 2.1 2.0 1.9 1.8 1.5

1.7 1.7 2.1 2.2 2.4 2.2 2.3 2.6 2.5 2.3 2.4 2.1 1.9 1.8 1.8 1.7

1.5 1.7 1.9 2.1 2.1 2.2 2.3 2.3 2.3 2.3 2.1 2.0 1.9 1.8 1.5 1.5

1.7 1.7 1.7 1.9 2.1 2.1 2.4 2.2 2.1 2.2 2.1 1.9 1.9 1.6 1.4 1.2

30.4 31.4 33.0 33.5 34.5 35.2 36.0 36.1 35.8 35.6 35.3 34.9 33.7 32.6

31.5 32.1 33.2

44.2 44.0 43.5 43.0 42.1 41.2 40.4 39.6

43.2 44.6 46.2 47.8 48.9 49.8 50.2 50.4 50.6 50.4 50.0 49.3 48.1 46.6 45.1 43.9

49.8 51.6 54.1 56.1 57.7 58.5 58.9 58.9 59.1 58.9 58.7 57.8 56.2 54.2 51.9 49.9

58.0 61.1 64.6 67.4 69.2 69.8 70.1 69.7 69.9 70.1 70.2 69.2 67.4 64.4 60.9 58.0

68.7 73.5 79.1 83.4 85.5 85.4 84.6 83.8 84.0 84.7 85.6 85.5 83.0 78.7 73.3 68.5

82.0 91.2 100 107 109 108 105 102 102 105 108 109 107 99.9 90.6 81.7

98.7 115 131 142 146 140 131 124 124 131 140 145 142 131 114 97.9

116 147 179 198 200 187 163 145 145 164 187 200 197 177 146 115

124 186 248 279 281 253 198 151 152 200 255 281 279 247 183 122

93.1 220 343 372 372 343 219 105 107 225 345 373 372 341 214 90.6

34.4 35.1 35.8 36.3 36.5 36.6 36.3 36.1 35.4 34.8 35.2 38.7 37.3

34.3 35.0 36.1 37.1 38.0 38.7 39.2 39.4 39.5 39.3 38.9 38.4 38.1 37.8 37.7 37.1

38.2 39.1 40.4 41.4 42.5 43.3 43.6 43.9

33.3 34.9 36.3 36.4 37.0 37.2 37.3 36.9 36.5 36.0 34.8 34.2 32.9 31.5

38.8 35.4 35.5 36.2 37.0 37.4 37.8 37.7 37.4 37.1 36.3 35.4 34.6 33.6 32.7

37.3 37.9 37.9 38.2 38.9 39.7 40.1 40.4 40.5 40.0 39.6 38.8 37.9 37.1 35.8 34.8

39.8 40.4 41.4 42.3 43.2 43.8 44.1 44.4 44.6 44.4 44.0 43.2 42.0 40.7 39.2 38.6

44.0 45.3 46.8 48.1 49.1 50.1 50.3 50.5 50.5 50.5 50.0 49.1 47.8 46.1 44.3 43.0

49.9 52.0 54.3 56.1 57.5 58.4 58.6 58.8 58.8 58.7 58.3 57.3 55.8 53.6 51.2 49.3

57.8 60.9 64.3 67.1 68.8 69.4 69.6 69.3 69.4 69.6 69.5 68.6 66.8 63.6 60.4 57.6

68.3 73.0 78.5 82.4 84.5 84.7 83.8 82.9 83.1 84.0 84.7 84.5 81.9 77.7 72.7 68.1

81.9 90.4 99.0 106 108 106 103 101 101 104 107 108 105 98.1 89.4 81.0

98.1 114 130 140 143 138 129 122 123 130 138 142 140 128 112 97.0

116 146 176 193 196 182 160 144 145 162 184 196 193 173 143 113

126 186 245 274 274 247 194 151 154 200 251 276 273 240 179 121

99.3 224 339 368 368 336 215 110 114 230 341 369 367 333 209 94.1

51.1 103 161 179 178 159 103 64.5 88.0 148 169 142 76.5

53.6 74.4 99.1 112 112 101 80.1 68.0 72.9 89.6 96.4 84.6 60.6

45.9 55.0 65.9 72.7 73.5 68.4 60.4 56.2 55.6 59.6 60.2 54.4 45.0 38.1

37.6 41.3 46.8 50.0 50.8 49.1 45.9 43.5 41.9 42.1 40.8 37.6 32.9 27.7

30.5 31.8 34.3 36.1 37.1 36.2 34.7 33.3 31.9 31.0 29.5 27.2 23.8 19.5 11.1 6.7

25.9 26.6 28.0 29.2 29.7 29.4 28.6 27.7 26.2 25.3 23.7 22.0 19.5 16.8 13.9 8.6

22.2 22.8 23.5 24.5 24.8 24.9 24.1 23.6 22.6 21.4 19.9 18.5 16.7 14.6 13.0 10.4

19.5 19.5 20.2 20.5 20.6 20.5 20.4 20.2 19.3 18.2 17.0 15.8 14.6 13.2 12.0 11.4

16.2 16.3 16.9 16.8 17.2 17.2 16.9 16.2 15.8 15.2 14.5 14.1 12.6 11.7 11.3 10.9

13.7 13.9 14.1 14.1 13.9 14.0 13.8 13.6 13.2 12.8 12.1 11.8 11.3 10.9 11.1 10.8

11.8 11.7 11.9 11.9 11.9 12.2 11.8 11.7 11.5 11.1 11.2 10.4 10.1 10.1

10.6 10.5 10.5 10.4 10.8 10.7 10.6 10.5 10.4 10.0 9.7 9.9 9.7 10.3

9.6 9.7 9.6 9.7 9.9 10.1 9.9 9.8 9.4 9.3 9.4 10.1 10.2 10.3

9.1 9.2 9.3 9.4 9.6 9.7 9.6 9.6 9.2 9.3 8.9
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The second floor north facing classrooms were modeled with the 
following parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%, Light Shelf 
70%.
External Reflectances; Ground 26%,  Roof 65%.
Glazing; View window 60%, Daylight window 70%. Clerestory 70%
Min. Target Illuminance; 35fc

The largest portion of the space is meeting the target DAR.  This 
due to the bilateral daylighting condition. However, the distribution  
of light is not as even as is should be due to the clerestory covering 
only half of the space. Some light loss may also be occurring 
through the transom window into the hallway.

Recommendations:

The clerestory should span the entire width of the space to create 
a more even distribution of light. There may be some contrast issues 
because of this.

It is suggested that the transom window to provide light to the 
hallway be removed.  This will bounce more light into a regularly 
occupied space.

Electrical lighting should be installed to compliment the 
daylighting. Based upon the analysis and a bilateral daylighting 
condition it would be feasible to have the first two rows dimmable 
with a daylight sensor and the third row be stepped switched. 



2nd Floor North Hallway

175 182 177 148 94.8 74.1 106 155 174 173 154 101 53.2

102 109 108 95.7 79.2 73.7 82.9 100 110 109 95.4 72.6 52.9

62.3 65.7 69.1 69.9 65.9 61.1 60.9 63.5 69.4 72.7 71.2 63.7 53.4 44.6

37.9 43.5 46.9 48.0 48.2 47.1 47.5 47.9 50.4 51.1 49.5 45.4 40.7 36.7

9.4 15.3 26.1 30.7 33.7 35.0 36.1 36.0 36.8 36.9 37.4 37.6 36.3 34.1 31.6 29.9

12.4 17.8 21.9 24.8 27.0 28.8 29.6 30.4 30.7 30.7 30.9 30.6 29.5 28.2 26.5 26.1

14.3 17.1 19.3 20.8 22.7 23.9 25.3 25.7 25.9 26.1 26.1 25.9 24.7 23.9 22.8 22.3

15.3 16.0 16.8 18.1 19.1 20.1 21.0 21.8 21.9 22.1 21.8 21.5 20.9 20.1 19.4 19.5

15.1 15.2 15.4 15.6 16.4 17.1 18.0 18.0 18.3 18.6 18.3 17.7 17.4 17.0 16.5 16.3

15.7 15.4 14.4 14.1 14.6 14.8 15.5 15.4 15.5 15.5 15.1 14.8 14.4 14.3 13.8 13.9

13.0 12.8 13.1 13.1 13.2 13.3 13.6 13.5 13.0 12.6 12.4 12.3 12.0 12.1

13.2 12.9 12.6 12.7 12.2 12.5 12.0 12.1 12.0 11.6 11.6 11.4 11.1 11.0

13.8 13.5 13.1 12.1 11.9 11.4 11.4 11.5 11.0 10.7 10.7 10.5 10.5 10.3

11.5 11.6 11.6 11.5 11.3 11.1 10.8 10.6 10.5 10.4 9.9

69.8 139 221 231 231 220 149 84.6 115 212 243 244 235 184 84.6 52.1

91.7 129 171 187 186 171 140 119 131 165 189 192 178 143 98.8 69.3

92.6 113 134 147 147 139 127 119 123 136 147 148 138 117 93.3 74.0

86.4 98.0 110 119 120 117 112 109 110 114 118 117 110 98.7 84.3 72.0

78.5 85.9 93.1 98.7 101 100 98.5 97.0 96.6 97.6 98.6 97.3 92.4 85.1 76.5 68.8

72.4 76.6 81.4 85.6 87.7 88.2 87.6 87.2 86.7 86.1 85.7 83.8 80.5 75.5 70.0 65.1

67.3 71.2 74.6 77.2 79.4 80.6 80.5 80.1 79.8 79.2 77.8 76.3 73.5 69.8 65.7 62.0

64.1 66.7 69.5 72.1 74.6 75.2 75.5 75.5 75.1 74.1 73.0 71.4 69.0 66.2 62.8 59.5

61.1 63.7 66.3 68.4 70.1 71.2 71.8 71.9 71.0 70.8 69.5 67.6 65.6 63.0 60.2 57.1

57.7 60.7 63.4 65.8 67.2 68.3 68.8 69.0 68.6 67.7 66.7 64.8 62.6 58.3 53.5 48.8

54.9 57.9 60.7 62.6 64.0 65.5 66.0 66.1 65.9 65.5 63.8 62.6 59.4 55.8 49.9 43.3

41.8 44.8 46.7 47.8 48.8 49.3 49.6 49.5 49.2 48.4 47.6 46.4 44.8 42.9 40.8

37.3 41.1 43.0 43.7 44.4 45.0 45.0 44.9 44.5 44.2 43.1 42.0 40.6 37.5

32.6 36.7 40.4 43.8 46.6 48.9 50.4 51.2 51.3 50.8 49.8 48.0 45.4 42.5

32.8 36.3 39.5 42.8 45.5 47.5 49.1 49.8 50.0 49.7 48.6 47.1 45.0 43.1 42.1 39.4

33.4 36.4 39.4 42.4 44.8 46.9 47.9 48.7 49.0 48.5 47.9 46.7 44.9 43.2 41.5 39.9

35.5 38.5 41.3 43.8 46.0 47.4 48.4 49.1 49.4 49.2 48.6 47.6 46.5 44.8 43.1 41.9

38.6 42.1 45.3 47.9 50.1 51.7 52.5 52.9 53.3 53.3 53.0 52.1 50.9 49.2 47.2 45.6

43.4 47.8 51.7 55.0 57.2 58.6 59.5 59.7 60.0 60.2 60.2 59.2 58.0 55.7 53.4 51.2

50.3 55.9 61.3 65.6 68.1 69.6 69.7 69.5 69.8 70.4 70.8 70.2 68.9 65.8 62.2 58.8

60.0 68.3 76.3 82.4 85.3 85.7 84.3 83.5 84.0 85.3 87.2 87.6 85.6 81.0 74.9 69.1

72.3 86.2 99.3 109 112 110 106 102 102 106 112 114 112 105 93.7 82.9

87.9 111 135 149 153 146 134 124 125 134 147 155 153 140 120 99.2

102 145 188 213 217 200 168 143 142 168 200 219 217 194 154 114

102 185 268 305 307 278 204 137 135 201 276 309 308 275 195 114

1.6 1.9 1.9 2.2 2.2 2.3 2.3 2.4 2.4 2.4 2.2 2.1 2.0 1.9 1.8 1.5

1.7 1.7 2.1 2.2 2.4 2.2 2.3 2.6 2.5 2.3 2.4 2.1 1.9 1.8 1.8 1.7

1.5 1.7 1.9 2.1 2.1 2.2 2.3 2.3 2.3 2.3 2.1 2.0 1.9 1.8 1.5 1.5

1.7 1.7 1.7 1.9 2.1 2.1 2.4 2.2 2.1 2.2 2.1 1.9 1.9 1.6 1.4 1.2

30.4 31.4 33.0 33.5 34.5 35.2 36.0 36.1 35.8 35.6 35.3 34.9 33.7 32.6

31.5 32.1 33.2

44.2 44.0 43.5 43.0 42.1 41.2 40.4 39.6

43.2 44.6 46.2 47.8 48.9 49.8 50.2 50.4 50.6 50.4 50.0 49.3 48.1 46.6 45.1 43.9

49.8 51.6 54.1 56.1 57.7 58.5 58.9 58.9 59.1 58.9 58.7 57.8 56.2 54.2 51.9 49.9

58.0 61.1 64.6 67.4 69.2 69.8 70.1 69.7 69.9 70.1 70.2 69.2 67.4 64.4 60.9 58.0

68.7 73.5 79.1 83.4 85.5 85.4 84.6 83.8 84.0 84.7 85.6 85.5 83.0 78.7 73.3 68.5

82.0 91.2 100 107 109 108 105 102 102 105 108 109 107 99.9 90.6 81.7

98.7 115 131 142 146 140 131 124 124 131 140 145 142 131 114 97.9

116 147 179 198 200 187 163 145 145 164 187 200 197 177 146 115

124 186 248 279 281 253 198 151 152 200 255 281 279 247 183 122

93.1 220 343 372 372 343 219 105 107 225 345 373 372 341 214 90.6

34.4 35.1 35.8 36.3 36.5 36.6 36.3 36.1 35.4 34.8 35.2 38.7 37.3

34.3 35.0 36.1 37.1 38.0 38.7 39.2 39.4 39.5 39.3 38.9 38.4 38.1 37.8 37.7 37.1

38.2 39.1 40.4 41.4 42.5 43.3 43.6 43.9

33.3 34.9 36.3 36.4 37.0 37.2 37.3 36.9 36.5 36.0 34.8 34.2 32.9 31.5

38.8 35.4 35.5 36.2 37.0 37.4 37.8 37.7 37.4 37.1 36.3 35.4 34.6 33.6 32.7

37.3 37.9 37.9 38.2 38.9 39.7 40.1 40.4 40.5 40.0 39.6 38.8 37.9 37.1 35.8 34.8

39.8 40.4 41.4 42.3 43.2 43.8 44.1 44.4 44.6 44.4 44.0 43.2 42.0 40.7 39.2 38.6

44.0 45.3 46.8 48.1 49.1 50.1 50.3 50.5 50.5 50.5 50.0 49.1 47.8 46.1 44.3 43.0

49.9 52.0 54.3 56.1 57.5 58.4 58.6 58.8 58.8 58.7 58.3 57.3 55.8 53.6 51.2 49.3

57.8 60.9 64.3 67.1 68.8 69.4 69.6 69.3 69.4 69.6 69.5 68.6 66.8 63.6 60.4 57.6

68.3 73.0 78.5 82.4 84.5 84.7 83.8 82.9 83.1 84.0 84.7 84.5 81.9 77.7 72.7 68.1

81.9 90.4 99.0 106 108 106 103 101 101 104 107 108 105 98.1 89.4 81.0

98.1 114 130 140 143 138 129 122 123 130 138 142 140 128 112 97.0

116 146 176 193 196 182 160 144 145 162 184 196 193 173 143 113

126 186 245 274 274 247 194 151 154 200 251 276 273 240 179 121

99.3 224 339 368 368 336 215 110 114 230 341 369 367 333 209 94.1

51.1 103 161 179 178 159 103 64.5 88.0 148 169 142 76.5

53.6 74.4 99.1 112 112 101 80.1 68.0 72.9 89.6 96.4 84.6 60.6

45.9 55.0 65.9 72.7 73.5 68.4 60.4 56.2 55.6 59.6 60.2 54.4 45.0 38.1

37.6 41.3 46.8 50.0 50.8 49.1 45.9 43.5 41.9 42.1 40.8 37.6 32.9 27.7

30.5 31.8 34.3 36.1 37.1 36.2 34.7 33.3 31.9 31.0 29.5 27.2 23.8 19.5 11.1 6.7

25.9 26.6 28.0 29.2 29.7 29.4 28.6 27.7 26.2 25.3 23.7 22.0 19.5 16.8 13.9 8.6

22.2 22.8 23.5 24.5 24.8 24.9 24.1 23.6 22.6 21.4 19.9 18.5 16.7 14.6 13.0 10.4

19.5 19.5 20.2 20.5 20.6 20.5 20.4 20.2 19.3 18.2 17.0 15.8 14.6 13.2 12.0 11.4

16.2 16.3 16.9 16.8 17.2 17.2 16.9 16.2 15.8 15.2 14.5 14.1 12.6 11.7 11.3 10.9

13.7 13.9 14.1 14.1 13.9 14.0 13.8 13.6 13.2 12.8 12.1 11.8 11.3 10.9 11.1 10.8

11.8 11.7 11.9 11.9 11.9 12.2 11.8 11.7 11.5 11.1 11.2 10.4 10.1 10.1

10.6 10.5 10.5 10.4 10.8 10.7 10.6 10.5 10.4 10.0 9.7 9.9 9.7 10.3

9.6 9.7 9.6 9.7 9.9 10.1 9.9 9.8 9.4 9.3 9.4 10.1 10.2 10.3

9.1 9.2 9.3 9.4 9.6 9.7 9.6 9.6 9.2 9.3 8.9
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The second floor hallway was modeled with the following 
parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%, Light Shelf 
70%.
External Reflectances; Ground 26%, Exterior Shade 70% w/30% 
transparency.
Glazing; 89%
Min. Target Illuminance; 5fc

Due to the height of the space and the amount of glass that the 
light must pass through before it reaches many of the viewable 
surfaces of the space, it is recommended that the transom window 
be removed.



Gymnasium Scenarios

The gymnasium modeled with the following parameters. 

Internal Reflectances; Floors 40%, Walls 70%, Ceiling 80%.
External Reflectances; Ground 26%,  Roof 65%, Conc 33%
Glazing; West Glazing 50%, Clerestory 35%, Interior 89%
Min. Target Illuminance; 35fc

Three scenarios were run to look at three possibilities in effectively 
daylighting the gymnasium. Scenario 1 is the base design, Scenario 
2 has a flat roof with the east clerestory located in the gym, 
Scenario 3 is the same as 2 except the roof is a butterfly roof. 

The target DAR for the gymnasium is 80% with a minimum 
illuminance value of 35fc. The scenario that comes the closet to 
that goal and provides an even distribution of daylight in the space 
is Scenario 3.

The direct solar component of the gymnasium was also examined 
due to the orientation and the use of glazing along the window 
wall. 

Recommendations:

To meet the daylighting goals and to provide the best quality of 
daylight into the space, it is recommended that scenario 3 is used.

It has been noted that glazing at the floor along the west facade 
will remain. A glazing with a VLT of no more than 50% should be 
used. It is recommended that the amount  of glazing be reduced 
and the entry roof be extended and or angled to help reduce the 
times of direct solar penetration. 



Scenario 1 Scenario 2 Scenario 3

Areas within the green box are modeling errors that occur due to 
model planes not being completely connected or sensors touching 
the planes.



12.8 14.1 15.1 15.7 16.4 16.9 16.9 16.7 16.3 16.3 16.2 16.4 16.8 16.7 17.0 17.5 17.8 18.2 18.8 19.6 20.6 22.1 22.8 23.1 22.1 18.3 16.2 14.0

13.4 14.5 15.5 16.2 16.9 17.3 17.4 17.6 17.3 17.5 17.5 17.4 17.9 17.9 18.0 18.7 19.3 19.5 19.9 20.7 21.4 22.2 23.1 23.6 22.5 18.7 16.5 14.7

14.0 15.1 16.0 16.9 17.4 17.8 18.2 18.3 18.3 18.4 18.6 18.3 18.7 18.8 19.1 19.4 19.9 20.4 21.1 21.7 22.3 23.0 23.3 23.8 23.1 19.1 17.0 15.3

14.6 15.6 16.4 17.3 18.0 18.4 18.7 19.3 19.1 19.2 19.2 19.2 19.2 19.5 19.9 20.3 20.5 21.0 22.0 22.5 23.0 23.7 24.2 24.3 23.6 19.4 17.2 15.7

14.9 16.1 16.9 17.8 18.5 19.0 19.5 19.7 20.2 20.0 19.9 19.9 20.1 20.4 20.4 20.7 21.3 21.5 22.6 22.8 23.6 23.9 24.6 25.1 24.0 19.7 17.6 15.7

15.3 16.4 17.4 18.2 19.0 19.4 20.1 20.3 20.7 20.6 20.6 20.6 20.6 21.2 21.3 21.4 21.8 22.2 23.1 23.4 23.9 24.4 25.2 25.6 24.4 20.1 17.8 15.8

15.6 16.9 17.9 18.7 19.4 20.0 20.6 20.8 21.1 21.2 21.1 21.2 21.4 21.7 21.8 22.0 22.3 22.7 23.3 23.8 24.5 24.6 25.2 25.8 24.9 20.1 17.9 16.1

16.0 17.1 18.3 19.1 19.8 20.4 21.1 21.1 21.8 21.7 21.8 21.7 21.8 22.3 22.4 22.7 23.1 23.3 23.7 24.1 24.8 25.1 25.3 26.0 24.9 20.3 18.1 16.2

16.4 17.4 18.5 19.6 20.2 20.8 21.5 21.7 22.1 22.3 22.4 22.4 22.2 22.9 23.0 23.1 23.6 24.0 24.6 24.9 25.3 25.7 26.0 26.2 24.9 20.6 18.4 16.5

16.5 17.7 18.8 19.8 20.6 21.3 21.9 22.1 22.6 22.8 22.8 22.8 23.0 23.2 23.3 23.6 24.1 24.5 25.0 25.3 25.8 26.3 26.8 27.0 25.8 20.8 18.4 16.7

16.7 18.1 19.2 20.1 20.9 21.5 22.2 22.5 22.9 23.2 23.2 23.3 23.2 23.7 23.9 24.2 24.5 24.7 25.2 25.8 26.3 26.5 27.2 27.2 26.0 21.2 18.9 16.9

17.0 18.3 19.4 20.3 21.1 22.0 22.5 22.9 23.4 23.5 23.7 23.5 23.7 24.0 24.3 24.4 24.9 25.0 25.6 25.9 26.5 26.7 27.1 27.8 26.1 21.5 19.1 17.0

17.2 18.4 19.7 20.6 21.5 22.2 23.0 23.2 24.0 23.9 24.0 23.9 24.1 24.4 24.3 24.6 25.0 25.2 25.8 26.0 26.6 26.8 27.1 27.4 26.4 21.6 19.2 17.3

17.3 18.7 19.9 20.8 21.8 22.5 23.4 23.7 24.2 24.3 24.5 24.3 24.5 24.7 24.7 24.8 25.3 25.3 25.9 26.0 26.7 26.8 27.2 27.7 26.9 21.8 19.5 17.6

17.5 18.9 20.1 21.2 22.2 23.0 23.8 24.2 24.7 24.8 24.9 24.8 24.8 25.0 24.9 25.0 25.3 25.4 25.9 26.2 26.8 27.1 27.7 28.2 27.1 22.0 19.8 17.9

17.8 19.2 20.4 21.5 22.6 23.5 24.3 24.9 25.3 25.4 25.3 25.2 25.0 25.3 25.1 25.2 25.4 25.6 26.0 26.3 27.1 27.3 28.0 28.2 26.7 22.2 20.0 18.1

18.0 19.5 20.6 21.8 23.3 24.4 25.0 25.3 25.8 25.8 25.8 25.6 25.4 25.7 25.6 25.5 25.9 25.6 26.4 26.5 27.2 27.4 27.7 28.1 26.7 22.4 20.2 18.4

18.3 19.6 21.0 22.8 24.4 25.2 25.9 26.3 26.8 26.5 26.4 26.1 25.9 26.1 25.8 25.8 25.9 26.0 26.5 26.4 27.0 27.1 27.2 27.4 26.5 22.2 20.2 18.7

18.7 19.9 22.4 24.6 26.0 26.6 27.2 27.3 27.2 27.1 26.9 26.5 26.3 26.4 26.1 26.1 26.3 26.0 26.5 26.4 26.8 26.7 26.7 26.9 26.0 21.9 20.2 18.8

19.0 22.0 25.9 27.6 28.4 28.4 28.5 28.5 28.6 28.2 27.6 27.2 26.8 26.8 26.4 26.3 26.5 26.2 26.5 26.4 26.4 26.1 26.3 26.4 25.1 21.7 20.1 18.9

20.3 29.9 32.3 32.2 31.4 30.8 30.2 29.6 29.7 28.7 28.3 27.7 27.3 27.2 26.9 26.6 26.7 26.4 26.7 26.4 26.6 26.2 26.5 26.1 24.7 21.5 20.1 19.1

52.1 48.2 41.9 37.6 35.1 33.2 31.8 30.7 30.1 29.7 29.1 28.4 27.9 27.9 27.4 27.0 27.0 26.8 26.6 26.4 26.6 26.2 26.1 25.6 24.1 21.3 20.2 19.3

93.2 63.9 50.7 43.3 38.6 35.7 33.7 32.2 31.7 30.5 29.8 29.0 28.5 28.4 27.8 27.4 27.3 26.8 26.8 26.2 26.4 25.9 25.6 24.9 23.5 21.1 20.1 19.3

107 75.1 58.0 47.8 41.9 37.9 35.4 33.5 32.2 31.3 30.5 29.5 28.9 28.8 28.1 27.7 27.4 26.9 26.9 26.4 26.2 25.8 25.4 24.3 23.1 21.0 20.3 19.5

105 80.8 63.1 52.1 45.1 40.3 37.1 34.8 33.7 32.2 31.2 30.1 29.4 29.1 28.5 27.9 27.6 27.1 27.0 26.4 26.3 25.7 24.9 24.4 23.1 21.1 20.3 19.8

105 85.9 67.6 55.7 47.8 42.5 38.7 36.0 34.4 32.7 31.6 30.5 29.9 29.5 28.7 28.2 28.1 27.3 27.0 26.6 26.4 25.7 25.1 24.4 23.2 21.1 20.4 19.9

104 84.5 68.4 56.5 48.9 43.4 39.7 36.8 34.8 33.4 32.2 30.9 30.2 29.9 28.9 28.5 28.1 27.5 27.4 26.9 26.8 26.2 25.5 24.6 23.3 21.4 20.7 20.1

98.0 79.5 65.8 55.7 48.8 43.6 40.0 37.3 35.9 33.9 32.7 31.3 30.6 30.0 29.2 28.6 28.3 27.8 27.9 27.4 27.1 26.6 25.9 24.9 23.6 21.5 20.7 20.2

96.2 77.1 64.3 54.9 48.7 43.7 40.3 37.6 35.6 34.3 33.0 31.6 30.7 30.3 29.5 28.8 28.6 28.0 28.0 27.7 27.4 26.9 26.3 25.4 24.0 21.7 20.8 20.2

94.4 77.1 64.7 55.6 49.0 44.2 40.7 38.0 36.8 34.4 33.2 32.0 31.0 30.3 29.8 29.1 28.8 28.2 28.1 27.9 27.5 27.1 26.6 26.2 24.8 21.9 20.8 20.0

95.3 79.7 66.4 56.4 49.7 44.8 41.4 38.6 36.5 34.9 33.5 32.4 31.4 30.9 30.0 29.4 29.1 28.7 28.8 28.2 28.1 27.4 27.0 26.7 25.3 22.1 20.3 19.2

96.1 81.5 67.0 57.1 50.2 45.3 41.7 38.8 36.5 35.2 33.9 32.7 31.5 31.1 30.4 29.9 29.5 29.1 29.1 28.8 28.7 28.1 27.7 27.4 26.0 22.3 19.9 17.3

94.4 77.8 65.7 56.0 49.9 45.1 41.6 38.9 37.6 35.5 34.2 32.9 32.0 31.3 30.4 30.0 29.9 29.3 29.5 29.1 29.2 28.9 28.5 28.1 27.1 22.5 19.7 16.5

93.9 75.6 64.0 55.2 49.4 44.7 41.6 38.9 37.0 35.7 34.1 33.0 32.2 31.5 30.8 30.2 30.2 29.7 29.7 29.6 29.6 29.4 29.3 29.0 27.9 22.8 19.7 16.2

93.5 75.3 63.3 55.1 49.3 44.7 41.5 38.8 37.8 36.0 34.4 33.3 32.3 31.7 31.2 30.5 30.4 29.9 30.1 29.7 29.8 30.0 30.0 29.9 28.1 23.1 19.7 16.1

93.5 77.2 64.7 55.9 49.9 45.3 41.7 39.3 37.1 35.8 34.5 33.2 32.4 32.1 31.2 30.8 30.7 30.2 30.4 30.0 30.5 30.1 30.3 30.3 28.6 23.1 19.8 16.1

97.1 81.0 67.9 57.8 50.8 45.9 42.2 39.5 37.9 35.8 34.8 33.4 32.6 32.2 31.5 31.0 30.9 30.7 30.9 30.4 30.4 30.2 30.4 30.5 29.2 23.3 19.8 16.1

96.3 80.0 66.6 56.9 50.6 45.8 42.6 39.5 38.5 36.1 34.9 33.5 32.6 32.2 31.5 31.1 31.3 30.6 30.8 30.7 30.9 30.6 30.6 30.6 29.2 23.3 19.7 16.0

94.5 76.6 64.2 55.9 49.6 45.2 42.1 39.3 37.6 36.2 34.7 33.4 32.5 32.1 31.6 31.1 31.2 30.7 31.0 30.8 31.0 31.0 31.2 30.9 28.8 23.3 19.7 16.0

93.7 75.4 63.8 55.5 49.6 45.1 41.8 39.5 38.1 35.8 34.5 33.2 32.4 31.9 31.3 30.8 30.7 30.5 30.9 30.7 31.1 31.2 31.5 31.2 29.1 23.2 19.8 16.0

93.5 76.7 65.1 56.2 50.0 45.3 42.1 39.3 37.2 36.0 34.5 33.3 32.2 31.6 31.4 30.6 30.9 30.8 30.7 30.4 30.7 30.9 31.4 31.1 29.0 22.9 19.5 15.9

98.4 82.2 67.9 58.2 50.9 46.0 42.5 39.4 37.9 35.5 34.2 33.0 32.3 31.7 30.7 30.4 30.4 30.1 30.3 30.4 30.6 30.8 30.5 30.3 28.5 23.0 19.7 15.7

99.4 82.5 68.1 58.2 51.2 46.2 42.2 39.6 37.4 35.4 34.2 32.8 31.9 31.4 31.0 30.3 30.4 30.0 30.6 30.2 30.3 30.5 30.4 30.1 28.1 22.8 19.4 15.9

96.7 78.8 66.9 56.9 50.4 45.9 42.4 39.0 36.7 35.2 33.5 32.6 31.6 31.1 30.5 30.0 30.2 30.0 29.8 29.8 30.0 30.2 30.4 30.3 28.3 22.9 19.2 15.6

97.8 78.8 66.5 57.0 50.3 45.3 41.3 38.7 37.3 34.9 33.6 32.4 31.3 31.1 30.1 30.0 29.9 29.4 30.1 29.8 29.9 30.1 30.3 30.1 28.0 22.7 19.1 15.7

98.9 80.7 67.4 57.9 50.6 45.5 41.4 38.1 36.4 34.8 33.3 32.0 31.0 30.5 29.7 29.4 29.5 29.5 29.7 29.5 29.9 30.1 30.2 29.8 27.6 22.4 19.2 15.8

104 86.0 71.1 59.4 51.5 45.6 41.3 38.2 36.6 34.1 32.5 31.7 30.6 30.1 29.6 29.3 29.3 29.1 29.2 29.2 29.8 29.8 29.6 29.2 27.5 22.3 18.9 15.4

105 88.6 72.6 59.6 51.4 45.5 40.6 37.4 34.9 33.7 31.9 31.0 30.2 29.9 29.2 28.8 29.0 28.6 28.9 29.0 29.4 29.2 28.8 28.8 27.5 21.9 18.7 15.3

112 89.8 72.1 59.3 50.7 44.1 40.3 37.1 34.3 32.7 31.4 30.5 29.6 29.2 28.9 28.4 28.6 28.1 28.6 28.4 28.6 28.6 28.5 28.6 27.0 21.7 18.6 15.2

122 91.6 70.9 57.7 48.8 42.9 38.6 35.9 33.9 32.0 30.9 29.7 29.2 28.7 28.2 28.0 27.8 27.6 27.9 27.8 27.9 28.0 28.1 28.3 25.9 21.2 18.0 14.9

132 92.9 70.0 56.0 47.1 41.4 37.4 34.4 32.5 31.3 30.2 29.0 28.3 27.9 27.5 27.3 27.1 27.1 27.2 27.0 27.5 27.3 27.5 27.4 25.4 20.9 18.4 14.8

132 88.2 65.8 52.6 44.8 39.6 36.0 33.3 32.0 30.3 29.3 28.5 27.6 27.4 27.0 26.7 26.9 26.7 26.6 26.6 27.0 26.9 26.9 26.4 24.7 20.2 17.4 14.435

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
20

20

20

20

20

20

20

20

20

20

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

2525
2525

25

25

25

25

25

15

15

15

15

15

37.335.4 36.6 36.9 37.3 37.3 37.5 37.6 37.5

36.1

37.226.1 37.1 37.1 36.8 36.5 36.3 35.8 35.4 34.9 33.737.5

35.6

38.1

36.8 36.8 36.7 36.6 36.6 36.9 36.6 36.4

33.1

35.8

28.7

35.2 34.5 33.5 32.7 31.4 30.4 28.9 27.8

30.7

36.2

46.2

33.1

35.2 34.6 33.2 32.0 31.0 29.6 28.5

60.0

36.2

50.4

36.7

44.1 42.2 40.7 39.8 39.5 39.3 39.1 38.6

24.9

57.2

38.5

35.7

29.4 28.1

26.4 36.7 40.0 40.3 39.6 39.6 35.938.8

31.8

38.5 38.4 37.9 37.9 37.8 37.6 37.4 37.2 36.638.9

33.4

30.4 29.2 28.2 26.8

25.1 26.8 28.3 29.6

36.5

32.8

33.3

34.4 34.9 35.4 35.6 35.6 35.8 35.8 35.9 35.731.2

35.1

29.7

27.9 29.1 30.5 31.9 32.9 33.6 34.3 34.7 31.635.0 32.535.2 35.3 35.6 35.1 34.7 34.8 34.4 34.1

35.2

35.1

31.1

35.9

36.3 36.2 36.2 35.8 35.6 35.2 34.9 34.236.1 32.236.1 30.0 28.7 27.4

25.9 27.3 29.7 32.3 34.0 35.2

33.627.1

38.0

34.7 34.4 33.8 32.8 31.8 30.7 29.8 28.4

36.325.6

35.3

28.4 30.5 32.4 33.7 34.6 35.2 35.6 36.1 36.3

27.2

29.638.1 38.0 37.6 37.1 36.4 35.7 34.4 33.3

36.2

30.839.6

112 94.2 77.3 65.8 57.9 52.3 48.4 45.7 44.3

32.251.6

38.2

34.3 33.1 32.0 30.7 29.4

113 95.4 77.1 38.857.3 39.247.6 45.2 43.6 42.5 41.7 40.9 40.2 40.0

41.3

65.1

38.7

43.1

46.3 44.8 43.5 42.6 41.4 40.9 40.6 40.052.2 39.457.6 38.3 37.8 37.1 36.4 35.4 34.5 33.2 32.1

20.3

39.7

35.2

36.7

40.6 40.4 39.8 39.2 39.2 38.7 38.2 37.6

48.8

36.342.1 34.4 33.1 32.1 30.9 29.8

108 88.2 74.3 64.5

37.2

36.239.6 39.3 38.8 38.7 38.5 38.2 38.1 37.6

35.0

37.041.3 35.6 35.0 33.8 32.5 31.5 30.1 29.0

122 86.6

37.1

29.837.8 37.6 37.2 37.1 36.4 35.9 35.5 34.3 33.6

40.2

31.2

40.6

28.7

110 74.7 60.0 52.0 47.4 44.5 42.5

51.3

32.4

41.1

67.5

116 91.3 73.0 61.4 54.2 49.2 46.1 43.9

30.5

41.8

31.9

40.3 39.6 39.4 39.2 38.8 38.6 38.0 37.8 37.242.7

38.7

26.6

46.9 44.3 42.5 41.7 41.0 40.6 39.8 39.3 29.338.957.1 38.2 37.9 37.4 36.9 36.4 36.0 34.9 34.0 33.039.0

30.025.9 26.8 27.6 28.1 28.5 29.2 29.4 29.6

28.1

29.822.5 30.2 30.0 30.3 30.0 30.3 30.0 29.8 29.2 28.529.6

29.6

31.6

28.8 28.9 28.8 29.0 29.4 29.4 29.2 29.5

24.8

29.4

23.6

29.2 28.6 27.9 27.4 26.3 25.5 24.3 23.2

26.1

29.2

26.8

28.1

29.9 29.2 28.5 27.4 26.3 25.4 23.9

23.0

30.6

25.7

30.7

27.8 28.7 29.3 29.9 30.5 30.8 31.0 31.1

26.5

24.5

29.8

27.6

24.7 23.5

22.5 24.0 25.2 26.5 27.4 28.0 30.429.2

26.8

30.2 30.5 30.7 30.4 30.7 30.9 30.9 31.1 31.028.8

25.9

24.6 23.5 22.6 21.8

20.8 22.2 23.2 24.1

28.2

25.5

26.0

26.5 26.5 26.7 26.9 26.8 26.8 27.1 27.3 27.124.9

25.421.4 22.6 23.6 24.4 24.9 25.1 25.5 25.6 25.5 25.225.6 25.925.7 25.8 25.9 26.0 26.3 26.6 26.6 26.4

27.2

25.5

26.0

27.5

28.5 28.2 28.3 28.2 28.5 28.5 28.3 27.928.0 26.628.0 24.9 23.8 22.7

21.9 23.1 24.3 25.3 26.1 26.9

27.722.7

31.5

27.1 27.4 27.0 26.5 25.9 25.2 24.3 23.2

28.121.3

27.4

23.7 24.7 25.5 26.3 26.8 27.3 27.5 27.9 27.7

22.3

25.833.8 33.6 33.4 32.8 32.4 31.7 30.7 29.4

31.6

27.134.0

24.4 25.9 27.4 28.6 29.8 30.7 31.6 32.4 33.1

28.230.3

31.2

30.2 29.1 28.0 26.7 25.7

24.2 25.8 27.1 33.929.5 34.031.0 31.8 32.6 33.1 33.4 33.3 33.5 33.8

33.9

28.4

34.5

33.6

33.0 33.6 34.2 34.5 34.5 34.4 34.9 34.931.2 34.630.1 34.4 33.9 33.6 33.1 32.2 31.2 30.1 29.1 27.735.1

31.7

32.4

34.2 34.2 34.4 34.4 34.3 34.1 34.0 33.6

32.2

32.733.8 31.1 29.7 28.7 27.4 26.2

24.6 26.3 27.7 28.9

33.1

31.431.8 31.8 31.9 32.2 32.1 32.4 32.1 32.1

30.8

31.930.4 31.0 30.6 29.3 28.3 27.4 25.9 24.9

23.7 25.1

32.4

25.731.6 31.7 31.5 31.4 31.3 30.7 30.4 29.7 29.0

31.3

26.8

31.0

24.5

23.3 24.7 26.0 27.2 28.3 29.2 29.9

28.5

27.9

32.9

26.4

24.0 25.5 26.9 28.0 29.1 29.8 30.5 31.5

26.3

32.5

27.7

32.9 33.0 33.1 33.4 33.4 33.5 33.1 33.2 32.732.0

33.1

107

29.5 30.1 30.9 31.4 32.0 32.3 32.3 32.5 25.132.827.7 33.0 32.7 32.6 32.7 31.9 31.3 30.6 29.8 28.732.8

38.465.2 58.2 52.3 48.5 45.6 43.7 42.2 40.9

46.1

38.9108 37.4 37.3 36.3 35.8 35.3 34.6 34.0 33.3 31.639.8

35.2

37.0

42.4 41.5 40.0 39.4 38.9 38.4 37.3 37.0

74.8

35.9

89.0

34.4 33.5 32.7 31.0 29.7 27.6 25.2 22.5

27.2

36.6

67.1

30.8

32.5 31.5 30.2 28.7 26.9 24.6 21.7

111

34.0

79.6

34.5

58.4 52.3 47.9 44.8 42.7 40.8 39.7 38.4

105

96.6

43.1

48.6

25.1 22.0

111 94.3 78.2 66.8 58.6 52.8 33.545.4

28.9

41.5 40.5 39.3 38.1 37.7 37.0 36.5 36.1 35.248.5

49.6

30.4 28.6 26.4 23.2

107 90.5 76.1 65.8

44.1

53.4

34.8

47.1 44.9 43.9 42.6 41.2 40.4 39.5 39.3 38.558.8

40.7

30.9

75.8 65.7 59.3 53.6 49.9 47.2 45.4 43.6 32.241.5 33.639.9 39.4 38.4 38.5 37.7 36.6 36.1 35.7

36.5

42.6

30.0

37.8

38.7 37.9 37.7 36.8 36.1 35.2 34.9 34.039.6 31.340.6 28.0 25.5 22.7

107 86.6 73.6 64.5 57.5 52.5

32.786.6

36.6

35.8 35.3 34.2 33.0 31.8 30.0 28.3 25.9

39.1106

37.2

73.7 64.8 58.2 53.0 49.1 46.6 44.8 43.4 42.2

23.1

19.731.6 30.8 29.7 29.4 28.6 27.6 26.3 25.1

29.6

21.732.9

23.3 22.9 23.2 22.9 23.3 23.6 23.8 24.5 24.1

23.345.5

37.6

27.3 26.1 24.4 22.2 19.9

146 96.9 72.4 31.950.9 32.342.2 39.7 38.3 37.0 35.6 34.6 34.0 33.5

22.4

58.9

22.1 24.0

25.2 25.4 24.7 23.8 23.3 22.1 20.8

18.7

25.2

21.4

25.0

22.8 23.4 23.4 23.0 22.6 22.7 22.6 22.7 22.620.1

24.5

30.5

21.3 20.0

19.7 20.7 21.9 23.0 23.5 24.1 25.324.2

23.4

24.2 24.2 24.4 24.4 24.4 24.4 24.7 24.8 24.624.1

32.139.1 37.3 36.7 36.1 35.8 35.2 34.4 33.8

28.5

32.743.8 31.2 29.9 28.9 27.4 25.9 23.8 20.9

133 101

33.3

24.035.9 35.2 34.5 34.1 33.4 32.6 32.2 30.5 29.5

39.9

26.4

41.6

21.4

121 97.9 79.6 66.2 57.4 51.4 46.8

55.8

28.1

36.7

78.9

146 103 77.5 62.6 53.8 47.8 43.6 40.7

22.9

37.9

25.3

35.8 35.0 34.6 33.9 33.3 33.0 32.2 31.8 30.839.2

34.2

23.3

49.6 45.5 42.2 40.4 38.9 37.7 36.7 35.9 20.334.964.6 33.8 33.2 32.4 31.8 31.2 30.4 29.7 28.1 26.635.4

41.264.1 58.7 53.4 49.9 47.7 45.8 44.7 43.8

47.5

41.8104 40.8 40.2 39.7 39.0 38.5 37.9 37.3 36.3 35.142.7

37.9

41.3

44.4 43.6 42.5 41.7 41.2 40.7 40.1 39.7

73.7

38.6

86.1

37.5 36.5 35.0 34.0 32.5 30.8 28.6 25.9

30.6

39.2

62.9

33.8

36.3 35.3 33.6 32.1 30.1 27.5 24.4

104

37.4

71.6

38.4

57.8 53.0 49.8 47.4 45.9 44.7 43.8 42.7

90.4

83.8

46.0

50.2

28.0 24.8

104 84.0 71.6 63.1 57.4 53.0 37.047.3

32.1

44.6 43.7 42.6 41.9 41.0 40.5 40.3 39.7 38.949.7

49.3

33.3 32.0 30.8 29.5

104 86.1 73.0 63.9

45.9

52.8

36.5

46.9 45.4 44.3 43.2 42.1 41.2 40.9 40.4 39.857.5

41.486.0 72.9 63.7 57.4 52.3 48.9 46.6 44.9 43.8 34.441.9 36.040.5 40.4 39.8 39.5 38.9 38.4 37.6 37.3

38.6

43.0

32.7

39.3

40.7 40.0 39.5 38.7 38.3 38.0 37.3 36.641.5 34.342.4 31.3 29.5 27.8

103 90.1 75.8 65.6 58.8 53.6

35.788.5

40.6

37.8 37.3 36.7 35.3 34.3 33.0 31.7 30.2

41.1103

38.9

74.6 65.0 58.6 53.3 49.8 47.3 45.6 44.5 43.4

29.1

23.638.2 38.0 36.7 36.3 35.5 34.6 32.8 31.0

35.4

26.640.1

103 83.9 71.7 63.1 57.6 52.9 49.4 47.4 45.5

29.353.3

41.7

33.0 31.1 29.3 26.7 23.7

104 84.3 71.8 39.257.5 39.649.8 47.3 45.9 44.7 43.7 42.3 41.5 40.9

42.0

63.7

37.6

44.4

47.1 45.5 44.1 43.0 41.8 40.8 40.3 39.652.8 38.357.8 37.5 36.6 35.8 35.0 33.5 32.2 30.6 28.6 26.239.4

33.8

36.5

41.1 40.4 40.0 39.3 38.7 38.2 37.4 36.8

49.5

35.543.1 32.4 31.0 28.8 26.4 23.5

102 84.8 72.4 63.8

35.8

36.743.6 42.7 41.6 41.2 40.7 40.1 39.5 38.6

33.9

37.647.5 36.1 34.5 33.2 31.7 29.7 27.0 23.9

103 90.5

38.2

27.240.2 39.4 38.9 38.2 37.4 36.8 36.0 34.6 33.6

44.5

29.7

46.1

24.1

102 85.6 72.9 63.9 57.8 53.3 49.9

58.9

31.8

43.5

75.6

105 87.6 74.2 65.0 58.3 53.7 50.1 47.7

26.9

44.5

29.5

42.4 41.7 41.0 40.4 40.1 39.3 38.4 37.9 37.146.1

40.0

22.8

53.9 50.2 47.6 46.0 44.5 43.7 42.5 41.5 23.840.765.8 39.6 38.8 38.1 37.2 36.7 35.8 34.8 33.1 31.541.0

35

35

35

35

35

35

35

35

35

35
35

3535

35

35

35

35

20

2030

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30303030
30

30

30

30

30

30

30

30

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

2525
2525

25252525
25

25

25

25

25

35

35

35

35

35

35

35

35

35

35

35

35

35

35

20.4 21.8 22.9 23.9 24.5 25.1 25.0 24.6 24.1 23.9 24.5 24.2 24.1 24.5 24.4 24.5 24.8 24.7 24.5 25.0 25.5 26.2 26.1 25.6 24.8 24.1 22.9 21.7

21.4 22.5 23.7 24.6 25.4 25.6 26.0 25.9 25.8 25.6 25.8 25.5 25.7 26.3 25.8 26.0 26.0 26.2 26.2 26.8 26.7 26.8 26.9 26.3 25.5 24.7 23.6 22.3

22.1 23.2 24.3 25.4 26.0 26.6 27.0 27.1 27.0 26.9 27.2 27.2 27.3 27.3 27.3 27.4 27.8 28.0 28.2 28.3 27.7 28.0 27.4 26.9 26.2 25.5 24.4 23.1

22.5 23.9 24.9 26.0 26.7 27.4 27.8 28.2 28.2 28.4 28.5 28.3 28.4 28.9 28.6 28.8 28.9 29.2 28.9 29.0 28.9 28.6 28.2 27.6 26.8 26.0 24.7 23.8

23.1 24.4 25.6 26.7 27.4 28.1 28.7 28.8 29.2 29.3 29.7 29.5 29.5 29.8 29.9 30.1 30.1 30.3 30.0 30.1 29.8 29.7 29.0 28.3 27.6 26.7 25.4 24.2

23.6 25.2 26.1 27.1 28.1 28.7 29.4 29.7 30.0 30.4 30.6 30.5 30.6 31.0 30.6 31.0 31.1 31.0 30.9 31.0 30.6 30.4 29.7 29.3 28.0 26.9 25.8 24.8

23.9 25.5 26.7 27.8 28.6 29.3 30.1 30.4 30.8 31.1 31.5 31.3 31.5 31.8 31.7 31.9 32.1 31.9 31.8 32.1 31.4 31.0 30.2 29.5 28.7 27.7 26.3 25.1

24.5 25.9 27.3 28.2 29.0 30.0 30.7 31.2 31.6 31.9 32.2 32.3 32.4 32.5 32.4 32.4 32.8 32.9 32.4 32.5 31.9 31.7 30.9 30.3 29.2 28.0 27.0 25.5

24.9 26.2 27.6 28.7 29.6 30.4 31.2 31.6 32.1 32.5 32.9 32.9 32.9 33.2 33.1 33.4 33.4 33.5 33.1 32.9 32.6 32.1 31.6 30.6 29.7 28.9 27.4 26.1

25.2 26.8 28.0 29.3 30.1 30.9 31.7 32.3 32.8 33.2 33.7 33.6 33.5 34.0 33.9 33.8 34.3 34.1 33.7 33.7 33.4 33.0 31.9 31.4 30.1 29.0 27.8 26.3

25.5 27.1 28.4 29.6 30.6 31.4 32.4 32.8 33.4 33.7 34.2 34.1 34.2 34.5 34.4 34.8 34.7 34.8 34.2 34.5 33.7 33.4 32.6 31.6 30.5 29.8 28.1 26.9

25.9 27.5 28.8 30.0 31.0 31.8 32.7 33.3 33.8 34.2 34.6 34.7 34.8 35.3 35.0 35.0 35.3 34.9 34.8 35.1 34.3 34.0 33.0 32.1 31.0 29.9 28.6 27.2

26.2 27.7 29.1 30.3 31.3 32.2 33.3 33.9 34.4 34.9 35.3 35.2 35.4 35.8 35.5 35.7 35.9 35.8 35.3 35.1 34.7 34.3 33.5 32.4 31.4 30.5 28.9 27.5

26.4 28.1 29.4 30.7 31.7 32.8 33.8 34.4 35.1 35.5 35.9 35.9 35.9 36.3 36.1 36.2 36.3 36.2 35.9 35.4 35.1 34.7 33.9 33.0 31.7 30.6 29.3 27.9

26.7 28.4 29.8 31.0 32.2 33.3 34.5 35.1 35.5 35.8 36.4 36.3 36.3 36.8 36.6 36.6 36.9 36.7 36.2 36.1 35.8 35.3 34.1 33.3 32.1 31.2 29.7 28.5

27.1 28.6 30.1 31.4 32.8 33.9 35.1 35.7 36.2 36.5 37.0 36.9 37.1 37.3 37.1 37.2 37.4 37.2 36.6 37.0 36.3 35.7 34.9 33.6 32.5 31.4 30.2 28.7

27.3 28.9 30.3 31.9 33.6 34.8 36.1 36.4 36.8 37.1 37.6 37.6 37.6 37.8 37.8 37.6 37.9 37.5 37.2 37.2 36.4 36.1 35.1 34.2 33.0 31.9 30.4 29.1

27.6 29.2 30.7 33.1 34.7 35.9 36.9 37.3 37.8 37.9 38.2 38.1 38.1 38.4 38.1 38.1 38.4 38.2 37.6 37.2 36.9 36.4 35.4 34.5 33.3 32.2 30.7 29.4

28.0 29.3 32.4 35.0 36.5 37.5 38.0 38.4 38.6 38.7 38.9 38.8 38.7 39.0 38.6 38.7 38.8 38.6 37.9 37.5 37.2 36.8 35.9 34.8 33.7 32.7 31.1 29.8

28.2 31.8 36.3 38.0 39.2 39.3 39.6 39.6 39.6 39.6 39.7 39.4 39.3 39.4 39.2 39.0 39.3 38.8 38.3 38.4 37.8 37.2 36.2 35.3 34.1 32.8 31.4 30.0

30.6 41.1 43.5 42.9 42.5 41.9 41.3 40.8 40.6 40.4 40.5 39.9 39.9 39.9 39.5 39.6 39.4 39.4 38.6 38.9 38.1 37.6 36.6 35.6 34.4 33.4 31.8 30.3

71.5 60.7 53.1 48.5 45.9 44.2 42.9 42.0 41.8 41.3 41.1 40.7 40.4 40.4 40.1 40.0 39.9 39.6 39.1 38.8 38.4 37.9 36.9 36.0 34.7 33.5 32.1 30.7

110 76.3 62.2 53.9 49.7 46.5 44.8 43.4 42.9 42.2 42.0 41.3 40.9 40.9 40.4 40.4 40.3 40.1 39.4 38.9 38.6 38.2 37.2 36.3 35.0 33.9 32.3 30.9

118 86.4 68.7 58.7 52.7 49.1 46.6 44.8 43.8 43.0 42.8 41.8 41.5 41.5 40.8 40.7 40.7 40.2 39.6 39.3 38.9 38.4 37.4 36.4 35.3 34.0 32.7 31.1

114 91.0 73.9 62.9 56.0 51.2 48.3 46.2 44.7 43.9 43.2 42.4 41.9 41.7 41.3 41.0 41.1 40.6 39.9 40.0 39.4 38.6 37.6 36.6 35.5 34.4 32.8 31.4

111 94.5 77.8 65.7 58.3 53.0 49.5 47.2 45.7 44.5 43.8 42.9 42.4 42.3 41.6 41.5 41.2 40.9 40.0 39.9 39.4 39.0 37.8 36.9 35.6 34.4 32.9 31.6

111 92.7 77.3 66.5 59.2 54.0 50.4 47.9 46.3 45.0 44.4 43.2 42.8 42.6 41.9 41.6 41.5 41.1 40.3 39.8 39.5 39.1 37.9 36.9 35.6 34.7 33.0 31.7

106 87.7 74.7 65.4 58.8 53.9 50.8 48.2 46.7 45.4 44.7 43.6 43.0 42.7 42.1 42.0 41.7 41.4 40.4 39.9 39.7 38.9 38.0 37.1 35.6 34.4 33.0 31.7

105 85.6 73.6 64.7 58.7 54.1 51.1 48.4 47.0 45.8 45.0 43.9 43.5 43.1 42.3 42.0 41.8 41.3 40.5 40.4 39.6 39.0 38.0 36.8 35.6 34.4 32.8 31.5

103 85.9 73.6 65.0 58.9 54.4 51.6 49.1 47.3 46.1 45.3 44.1 43.5 43.1 42.5 42.1 42.0 41.4 40.4 40.5 39.7 39.0 37.8 36.7 35.4 34.0 32.4 30.9

104 89.7 76.0 66.5 60.0 55.0 52.2 49.3 47.6 46.2 45.4 44.2 43.8 43.2 42.6 42.3 42.0 41.4 40.6 40.1 39.7 39.1 37.8 36.5 35.0 33.6 31.5 29.3

106 90.4 75.8 66.7 60.0 55.3 52.3 49.4 47.7 46.4 45.6 44.4 43.8 43.5 42.7 42.2 42.0 41.3 40.6 39.9 39.5 38.9 37.5 36.3 34.6 32.9 30.4 27.2

102 85.8 74.1 65.2 59.3 54.9 52.0 49.4 47.7 46.6 45.7 44.5 43.8 43.4 42.5 42.4 42.0 41.5 40.5 40.0 39.5 38.6 37.5 36.2 34.4 32.5 29.7 26.1

102 84.0 72.0 64.6 58.8 54.4 51.3 49.2 47.6 46.4 45.5 44.4 43.9 43.4 42.7 42.2 42.1 41.2 40.2 40.5 39.3 38.5 37.1 35.8 34.1 32.0 29.1 25.6

102 84.0 72.3 64.3 58.7 54.4 51.3 49.0 47.7 46.3 45.5 44.5 43.7 43.5 42.6 42.0 41.8 41.1 40.3 39.9 39.3 38.3 37.1 35.6 33.8 31.9 29.0 25.3

102 86.4 74.1 65.4 59.4 54.9 51.6 49.5 47.7 46.3 45.6 44.4 43.6 43.2 42.6 42.0 41.7 41.1 40.3 39.5 39.0 38.4 36.8 35.2 33.5 31.6 28.5 25.2

104 90.0 76.0 66.4 60.0 55.3 52.0 49.6 47.7 46.4 45.6 44.3 43.5 43.2 42.3 42.0 41.6 40.9 39.9 39.3 38.9 38.0 36.5 35.2 33.3 31.4 28.5 25.1

103 87.3 74.7 65.8 59.7 54.9 51.8 49.4 47.6 46.6 45.3 44.1 43.6 43.0 42.0 41.7 41.5 40.9 39.7 39.4 38.6 37.9 36.4 35.1 33.1 31.2 28.3 24.9

102 84.3 72.6 64.4 58.8 54.5 51.4 49.2 47.5 46.1 44.9 43.9 43.3 42.5 41.8 41.2 41.0 40.5 39.4 39.2 38.2 37.3 35.9 34.6 32.9 30.9 28.2 24.8

102 83.8 72.3 64.0 58.5 54.2 51.3 48.8 47.2 45.9 44.9 43.7 42.8 42.5 41.6 41.1 40.7 40.0 39.2 38.7 38.1 37.2 36.0 34.8 32.7 30.6 28.0 24.6

101 85.3 73.5 65.2 58.8 54.3 51.4 48.6 47.1 45.6 44.7 43.3 42.8 42.1 41.3 40.9 40.5 39.9 39.1 38.1 37.7 36.7 35.7 34.1 32.4 30.4 27.8 24.5

104 89.6 76.6 66.8 60.0 54.9 51.4 48.9 46.9 45.3 44.4 43.2 42.2 41.8 41.0 40.7 40.1 39.4 38.6 37.9 37.1 36.8 35.1 33.9 32.2 30.2 27.5 24.2

106 89.4 75.8 66.4 59.8 54.7 51.6 48.5 46.6 45.1 44.2 42.7 42.0 41.6 40.4 40.2 39.7 39.3 38.2 37.9 37.0 36.2 35.0 33.4 31.8 29.8 27.2 23.9

104 86.6 74.1 65.1 58.9 53.9 50.9 48.0 46.0 44.6 43.6 42.2 41.7 40.9 40.2 39.8 39.4 38.6 37.7 37.4 36.5 35.5 34.4 33.1 31.3 29.6 27.1 23.8

105 86.6 73.7 65.2 58.6 53.5 50.6 47.6 45.6 44.2 42.9 42.1 40.9 40.4 39.7 39.2 38.8 37.9 37.2 36.7 36.0 35.7 33.9 32.8 31.0 29.4 26.7 23.3

106 88.6 75.7 65.9 58.9 53.7 50.3 47.2 45.1 43.8 42.4 41.3 40.6 40.0 39.3 38.7 38.1 38.1 36.5 36.0 35.5 34.9 33.6 32.0 30.6 28.8 26.1 23.1

110 93.6 78.2 67.6 59.4 53.7 49.7 46.4 44.7 43.0 42.0 40.5 39.9 39.2 38.5 38.3 37.7 36.9 36.0 35.7 34.8 34.1 32.7 31.8 29.8 28.1 25.7 22.5

115 96.9 79.8 67.7 59.3 53.2 48.8 45.8 43.9 42.2 41.1 39.7 38.9 38.6 37.7 37.3 37.1 36.5 35.5 35.2 34.4 33.4 32.5 30.9 29.6 27.6 25.2 22.1

121 97.4 78.9 66.5 58.0 51.9 47.6 44.9 42.7 41.3 40.1 39.1 38.4 37.7 37.0 36.6 36.2 35.5 34.6 34.0 33.7 32.8 31.4 30.4 28.7 26.9 24.7 21.7

131 99.8 78.2 65.0 56.4 50.3 46.4 43.6 41.8 40.5 39.1 38.2 37.4 36.8 36.1 35.7 35.2 34.7 33.7 33.4 32.8 32.0 30.7 29.6 28.0 26.3 23.8 21.2

142 100 76.7 62.7 54.0 48.6 44.7 42.1 40.4 39.2 38.2 37.0 36.7 36.2 35.5 35.0 34.5 34.1 33.2 32.4 31.9 31.3 29.9 28.8 27.4 25.7 23.4 20.5

137 93.2 71.3 58.7 51.6 46.5 43.3 40.8 39.5 37.8 36.9 35.9 35.4 35.0 34.4 34.2 33.8 32.9 32.5 31.8 30.7 30.3 28.9 27.8 26.4 24.8 22.7 20.3
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Scenario 1 Scenario 2 Scenario 3



December 1pm December 3pm

November 1pm November 3pm

March 1pm March 3pm

March 5pm

April 6pm

From the beginning of October till the end of March, there will be 
issues of direct solar penetration.  In those months, this will occur 
during the school day. As the year moves on, from March until 
September, the effects will be greater later in the evening. 

The main focus is to reduce this issue during the school day. If the 
overhang is extended 2’-0” and dropped 2’-0” in height, this will 
almost completely eliminate the occurrence of direct sunlight onto 
the playing surface. Another option is to angle the overhang, the 
exact angle and length has not been determined until this option is 
discussed with the design team.

The only really effective means to eliminate the direct sun from the 
entering the space in the late afternoon and early evening hours 
is to eliminate the glazing. This scenario will also produce glare in 
the space causing discomfort to the occupants. If this glazing is 
not removed, then is recommended that a glazing with no more 
then a 50% VLT be used. The use of a solar shade would reduce the 
effect of glare and direct solar issues in the space.
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