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INCIDENT SOLAR RADIATION CALCULATIONS

Average Peak Instantaneous Solar Radiation

MONTH n o (O74 Gon W/m?)| Gy W/m?]| G4 [W/M?]| Gigtar [W/m?]
JANUARY 17 2092 | 59.80 | 141019 | 417.29 69.57 486.86
FEBRUARY 47 1295 | 51.83 | 1398.13 508.19 84.72 592.91
MARCH 75 242 | 4130 | 1379.46 609.61 101.63 711.24
APRIL 105 9.41 2047 | 1356.42 694.67 115.81 810.48
MAY 135 | 18.79 | 20.09 | 1336.15 738.13 123.06 861.19
JUNE 162 | 23.09 | 1579 | 1324.67 749.77 125.00 874.77
JULY 198 | 21.18 | 17.70 | 1323.49 741.65 123.65 865.30
AUGUST 228 1345 | 25.43 | 1335.03 709.23 118.24 827.47
SEPTEMBER | 248 6.18 32.70 | 1347.65 667.09 111.22 778.31
OCTOBER 288 960 | 48.48 | 1377.96 537.29 89.58 626.87
NOVEMBER | 318 | -1891 | 57.79 | 139813 | 438.34 73.08 511.41
DECEMBER | 344 | -23.05 | 61.93 | 1409.20 390.05 65.03 455.07

Location: Washington, DC

A [km] = 0.125 ¢ = 38.88 w=0
Tp = 0.588 ap* = 0.14033 ro = 0.97 ap = 0.13612
Tq = 0.098 a* = 0.74731 ri=0.99 as = 0.73984
Gy [W/m?] = 1367.0 k* = 0.37590 .= 1.02 k = 0.38342
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ENERGY BALANCE CALCULATIONS FOR A TYPICAL ROOF, DAYTIME
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ENERGY BALANCE CALCULATIONS FOR A COOL ROOF, DAYTIME
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ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT
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ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT
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ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT, MONTHLY

Average Daily Roof Heat Flux

GREEN ROOF
January February March April May June July August September October MNovember | December
Peak (Day) -107.47 -89.12 -F1.46 -45.12 -18.24 -11.78 £.15 -11.51 -25.54 -62.58 -95.80 -110.39
Average 24hr|  -56.64 -89.69 -83.80 7387 £3.86 5414 -64.07 -64.68 -B66.44 -53.18 -96.55 -100.65
Base (Might) -85.81 -90.20 -96.33 -102.62 -109.51 -116.50 -121.99 -117.64 -111.35 -103.77 9729 -90.90
& Heat Flux 21.66 1.01 24.87 57.51 91.27 104.71 115.84 106.13 85.81 41.19 1.43 19.50
GREEN ROOF
Hour of Day | January February March April May June July August September October Movember | Decernber
0 -100.79 -89.68 -88.66 -84.87 £81.34 -84.18 -86.24 -84.88 -84.86 -91.06 -96.83 -104.38
1 -103.24 -30.00 -91.47 91.37 91.66 -95.01 -99.33 -96.83 -94 56 9571 -97.00 -106.58
2 -1058.23 -50.09 -93.76 -96 .63 -100.08 -105.68 -110.02 -10B.65 -102.48 -98.52 9714 -108.35
3 -106.65 -30.16 -95.39 -100.43 -106.04 -112.51 -117.58 -113.60 -108.08 -102.20 9723 -109.65
4 -107.38 -80.19 -895.23 -102.38 -109.12 -116.05 -121.49 -117.19 -110.98 -103.59 o728 -110.31
& -107.38 -90.12 -96.23 -102.38 -109.12 -116.08 -121.49 -117.19 -110.98 -103.59 97,28 -110.31
B -106.55 -80.16 -95.33 -100.43 -106.04 -112.51 -117.58 -113.60 -108.08 -102.20 9723 -109.65
7 -105.23 -90.09 -93.76 -96 .63 -100.08 -105.68 -110.02 -10B.65 -102.48 -98.52 9714 -108.35
g -103.24 -30.00 -91.47 -91.37 91.66 -96.01 -99.33 -96.88 -94.56 -95.71 -97.00 -106.58
9 -100.79 -89.88 -88.66 -B4.87 B81.34 -84.18 -86.24 -84.83 -B4.86 -91.06 -95.83 -104.38
10 -98.06 -89.76 -85.52 7762 £2.83 -F0.87 -F1.63 -F1.60 -74.04 -85.86 -96.64 -101.92
11 8523 -89.63 -82.27 7012 57.92 -57.31 -56.51 -57.B5 52.84 -80.49 9545 -89.37
12 9280 -89.50 -79.14 £52.87 -46.41 -44.10 -41.91 -44.27 -52.02 -75.29 -96.26 -98.91
13 -90.05 -89.38 -76.33 -56.37 -36.09 -32.27 -28.81 -32.27 -42.32 -70.64 -96.09 -94.71
14 -88.05 -89.29 -74.03 -51.06 27 B -2260 -18.12 -22.43 -34.40 -BE.B4 -95.96 -52.91
18 -56.64 -89.23 241 -47.31 21.71 -18.77 -10.56 -15.85 -26.80 £4.15 -96.56 -91.64
16 -85.91 -89.19 -F1.57 -45.36 -18.63 -12.23 6.65 -11.96 -25.90 6276 -95.81 -30.58
17 -55.91 -89.19 -F1.87 -45.36 -16.63 1223 6.65 -11.86 -25.90 £2.76 -96.81 -90.95
18 -86.64 -89.23 241 4731 21.71 -18.77 -10.56 -15.85 -28.680 64.15 -95.86 -91.64
19 -88.05 -89.29 -74.03 -51.06 27 B -2260 -18.12 -22.43 -34.40 -6E.B4 -95.96 -52.91
20 -90.05 -89.35 -7B.33 -06.37 -36.09 -32.27 -28.81 -32.27 -12.32 -70.64 -96.09 -94.71
21 9250 -89.50 -79.14 52,87 -46.41 -44.10 -41.91 -44.27 -52.02 -75.29 96,26 -96.91
22 9523 -89.63 -32.27 7012 57.92 -57.31 -56.51 57 B8 £2.84 -50.49 -96.45 -99.37
23 -98.06 -89.76 -85.52 7762 £2.683 -70.97 -71.63 -F1.60 -74.04 -85.86 -96.64 -101.92
24 -100.79 -89.88 -88.66 -B4.87 B81.34 -84.18 -86.24 -84.83 -B4.86 -91.06 -95.83 -104.38
TYPICAL ROOF
January February Mlarch April Way Jung July August September October MNovernber | December
Peak (Day) 58.79 8381 10957 132.59 145.01 146.52 144.15 135.56 12470 83.19 51.91 50.27
Average 24hr -0.54 8.76 17.63 .12 30.47 28.20 2628 2360 20.88 B.55 -4.57 -7.39
Ease (Might) -60.46 -66.30 -74.42 -80.35 B84.07 -90.11 -33.59 -88.36 -82.95 -76.09 -71.05 -65.06
& Heat Flux 119.26 150.11 164.09 212.83 229.09 236.62 237.74 22391 207 66 165.27 132.86 115.33
TYPICAL ROOF
Hour of Day | January February March April May June July August September October MNovember | December
1] -43.00 -44.32 47 46 -49.16 -50.52 -55.45 -58.77 -55.57 52,54 -51.88 -51.58 -48.17
1 -52.48 -56.24 -62.09 -66.08 B6.73 -74.26 -77 .66 -73.36 -£9.04 -65.01 5214 -57.33
2 -58.43 £3.74 -7F1.28 7672 80.17 -86.07 -89.54 -84.54 -79.41 -73.27 -68.79 -63.09
3 -60.46 -66.30 -74.42 -80.35 B84.07 -90.11 -93.59 -88.36 -82.95 -76.09 -71.05 -65.06
4 -55.43 6374 -71.28 -7B.72 8017 -56.07 -89.54 -54.54 -79.41 -73.27 -653.79 -63.09
5 -52.48 -56.24 -62.09 -B6.03 £8.73 -T4.26 -77EE -73.36 -59.04 -65.01 6214 -57.33
6 -43.00 -44.32 -47 46 -49.16 -50.52 -55.45 -58.77 -68 87 -52.54 -51.68 -51.55 4817
7 -30.65 -28.77 -28.39 271 -26.680 -30.95 -34.15 -32.38 -31.04 -34.77 -37.81 -36.22
8 -16.27 -10.57 -6.19 -1.44 0.82 242 -5.49 -5.38 -6.00 -14.84 -21.78 -22.32
9 -0.54 5.76 17.63 26.12 30.47 28.20 2528 2360 20.55 B.55 -4.57 -7.39
10 14.60 28.18 41.45 53.67 60.12 58.83 56.05 52.58 4775 27.84 12.63 7.53
1 28.98 46.28 B3.65 78.35 g7.74 §7.36 5472 79.58 7279 47 .87 2867 21.44
12 41.33 61.83 82.71 101.40 111.46 111.86 108.33 10276 94.29 64.98 42.44 33.38
13 50.80 7376 97.34 118.32 12967 130.67 128.23 120.56 110.79 78.12 53.00 4255
14 56.76 51.28 106.54 128.56 1411 142.45 140.10 131.74 12117 86.37 59.64 48.31
15 58.79 63.81 10967 132.59 145.01 146.52 144.15 135.56 12470 89.19 61.91 50.27
16 56.76 51.28 106.54 128.86 1411 142.45 140.10 131.74 12117 86.37 59.64 48.31
17 50.80 73.76 97.34 118.32 129.67 130.67 128.23 120.56 11072 7812 53.00 42.55
18 41.33 61.83 82.71 101.40 111.46 111.86 103.33 10276 94.29 B4.95 4244 33.38
19 28.98 46.28 B3.65 78.35 g7.74 §7.36 5472 759.58 7279 47.87 2867 21.44
20 14.60 28.18 41.45 53.67 60.12 58.83 56.05 52.58 4775 27.84 12,63 7.53
2 -0.84 8.76 17.63 265.12 3047 28.20 2528 2360 20.88 B.55 -4.57 -7.39
22 -16.27 -10.67 £.19 -1.44 0.82 242 -5.49 -5.38 -6.00 -14.84 -21.78 -22.32
23 -30.65 -28.77 -28.39 2711 -26.80 -30.95 -34.15 -32.33 -31.04 -34.77 -37.81 -36.22
24 -43.00 -44.52 -47 46 -49.16 -50.52 -55.45 -58.77 -55 57 -52.54 -51.68 -51.55 -48.17
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ORIGINAL ROOF

January February Mlarch April Way Jung July August September October Movernber | December
Peak (Day) -30.72 -25.20 -21.09 -16.42 -13.32 -14.31 -14.93 -16.57 -18.39 -26.06 -32.12 -33.40
Average 2dhr|  -45.59 -15.75 A7 78 -18.38 -48.69 -52.21 -54.26 -52.47 -60.67 -51.07 -51.58 -19.23
Ease (Might) -60.46 -66.30 -74.42 -80.35 B84.07 -90.11 -33.59 -88.36 -82.95 -76.09 -71.05 -65.06
& Heat Flux 2878 41.10 53.33 B3.93 70.76 75.80 78.66 7178 B4.56 a0.02 35.93 31.66
ORIGINAL ROOF
Hour of Day | January February March April May June July August September October Movember | December
1] -56.11 -60.28 -BB.61 -70.93 73.71 -79.01 -32.07 -F7.Bs -73.50 -68.76 -65.35 -60.42
1 -55.47 6355 -70.84 -76.07 79.33 -55.03 -858.32 -53.85 -76.63 7273 -65.44 5294
2 -59.96 -65.60 -73.51 -79.26 B82.687 -88.81 9225 -87.14 -81.85 -75.23 -70.39 -64.52
3 -60.46 -66.30 7442 -80.35 B84.07 -90.11 -93.59 -88.36 -82.95 -76.09 -71.05 -65.06
4 -58.96 -65.60 -73.81 -79.26 H82.687 -58.81 9225 -57.14 -51.85 -75.23 -70.39 -64.52
5 -58.47 -63.55 -70.84 -76.07 79.33 -85.03 -88.32 -83.55 -78.63 7273 -68.44 -62.54
6 -56.11 -60.25 -66.61 -70.99 -73.71 -79.01 -32.07 7788 -73.80 -68.76 -65.35 -60.42
7 -53.03 -56.02 -61.08 6437 66.38 -F1.16 -73.53 -70.41 -66.81 -63.58 -61.32 -67.14
8 -49.44 -51.07 -54.B5 -56.66 57.85 -52.02 -64.44 -61.76 -59.02 -57.55 -56.52 -53.32
9 -45.59 -45.75 A7 78 -45.38 -46.69 -52.21 -54.26 -52.47 -50.67 -51.07 -51.58 -49.23
10 -41.74 -40.43 -40.85 -40.11 -39.54 -42.40 -44.08 -43.18 -42.31 -44.60 -46.55 -45.13
1 -35.15 -35.47 -34.42 -32.40 -31.01 -33.26 -34.60 -34.82 -34.583 -38.57 -41.85 -41.31
12 -35.07 -31.22 -28.90 -26.78 -23.60 -26.41 -26.45 -27.02 -27.84 -33.39 -37.82 -38.03
13 -32.71 -27.95 -24.B6 -20.70 -18.06 -19.39 -20.20 -21.33 -22.71 -20.41 -34.72 -35.52
14 -31.22 -26.80 -22.00 -17.51 -14.52 -15.60 -16.27 -17.80 -19.49 -26.91 -32.78 -33.83
15 -30.72 -25.20 -21.09 -16.42 -13.32 -14.31 -14.93 -16.57 -18.39 -26.06 -32.12 -33.40
16 -31.22 -26.90 -22.00 -17.81 -14.52 -15.60 -16.27 -17.80 -19.49 -26.91 -32.78 -33.83
17 -32.71 -27.95 -24.66 -20.70 -18.06 -19.32 -20.20 -21.28 -22.71 -28.41 -34.72 -35.52
18 -35.07 -31.22 -28.50 -25.78 -23.68 -25.41 -26.45 -27.03 -27.84 -33.39 -37.82 -38.03
19 -353.15 -35.47 -34.42 -32.40 -31.01 -33.26 -34.60 -34.82 -34.53 -38.57 -41.85 -41.31
20 -41.74 -40.43 -40.85 -40.11 -39.54 -42.40 -44.08 -43.18 -42.31 -44.60 -46.55 -45.13
2 -45.59 4575 4778 -48.38 -48.69 -52.21 -54.26 -52.47 -50.67 -51.07 -51.58 -49.23
22 -49.44 -51.07 -54.65 -56.66 -57.85 62.02 -64.44 61.76 -69.02 -57.55 -56.62 -63.32
23 -53.03 -56.02 -61.08 -54.37 56.38 7116 7393 -70.41 -56.81 -63.58 -61.32 5714
24 -56.11 -60.25 -66.61 -70.93 -73.71 -79.01 -32.07 7788 -73.50 68.76 -65.35 -60.42
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