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Thermal Analysis 



 

A1 

INCIDENT SOLAR RADIATION CALCULATIONS 
 

MONTH n δ Θz Gon [W/m2] Gb [W/m2] Gd [W/m2] Gtotal [W/m2]
JANUARY 17 -20.92 59.80 1410.19 417.29 69.57 486.86
FEBRUARY 47 -12.95 51.83 1398.13 508.19 84.72 592.91
MARCH 75 -2.42 41.30 1379.46 609.61 101.63 711.24
APRIL 105 9.41 29.47 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 15.79 1324.67 749.77 125.00 874.77
JULY 198 21.18 17.70 1323.49 741.65 123.65 865.30
AUGUST 228 13.45 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 -9.60 48.48 1377.96 537.29 89.58 626.87
NOVEMBER 318 -18.91 57.79 1398.13 438.34 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 φ = 38.88 ω = 0

τb = 0.588 a0* = 0.14033 r0 = 0.97 a0 = 0.13612

τd = 0.098 a1* = 0.74731 r1 = 0.99 a1 = 0.73984
Gsc [W/m2] = 1367.0 k* = 0.37590 rk = 1.02 k = 0.38342

Average Peak Instantaneous Solar Radiation

 



 

A2 

ENERGY BALANCE CALCULATIONS FOR A TYPICAL ROOF, DAYTIME 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 

A3 

ENERGY BALANCE CALCULATIONS FOR A COOL ROOF, DAYTIME 
 

 
 
 
 
 
 



 

A4 

ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT 
 

 
 

 
 
 
 
 



 

A5 

ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT 
 

 
 
 
 

 
 
 
 



 

A6 

ENERGY BALANCE CALCULATIONS FOR A GREEN ROOF, NIGHT, MONTHLY 
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