Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

Athens, GA

WBAN NO. 13873

LATITUDE: 33
LONGITUDE: 83.

J85% N
32°W

ELEVATION: 244 meters
MEAN PRESSURE: 989 millibars
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STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov  Dec | Year
0 Average | 2.6 3.4 45 5.6 6.1 6.4 6.1 5.6 4.8 4.0 2.9 24 45
Min/Max | 2.3/32 2842 385.1 | 48/64 53/69 54/7.1 | 50/7.1 50/63 4254 | 33/47 2134 2.0/2.7 | 43147
Fattaideais Average 35 42 5l 59 6.1 6.2 6.0 5.8 3.3 4.8 3.8 32 5.0
Min/Max | 2.8/4.5 3.3/54 4.2/59|50/68 53/6.9 53/7.0| 4970 51/66 44/6.1 | 3.8/58 254.6 2.6/39 | 4752
Tt in Average 39 4.6 5.2 5.8 53 5.7 516 5.6 54 32 43 &7 =1
Min/Max | 3.1/5.3  3.6/6.1 4.3/6.2 | 49/6.7 5.0/6.5 4.9/64 | 4.6/65 49/63 44/62 | 4.0/63 2.6/53 29/4.6 | 4.8/53
Latitude +15 | Average | 4.2 48 52 54 5.1 5.0 4.9 5.1 5.1 5.3 45 3.9 4.9
Min/Max | 3.3)5.7 3.6/6.3 4.1/6.1 | 45/63 4.5/58 43/55| 4.1/57 45/58 42/60 | 40/64 2.7/56 3.0/50 | 45/5.1
90 Average | 37 38 35 3.0 24 il D %3 33 4.0 3.9 35 32
Min/Max | 2.7/52 29/52 2842 |26/35 22/26 2022 2024 2429 2638 3049 2149 2.7/45]|29/34
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 37 4.8 6.0 7.5 7.8 8.0 7.6 7.1 6.3 55 4.1 33 6.0
Min/Max | 2.9/4.9 3.6/64 4.7/7.2 | 59/8.7 64/9.1 64/93 | 5892 6.0/84 50/74 | 42/68 2550 2.5/4.1 |55/63
L atitids -5 Average 4.3 54 6.5 13 7.8 7.9 TS 73 6.6 6.1 4.7 39 6.3
Min/Max | 3.3/5.9 4.0/73 3178 | 6.1/9.1 64/92 63/9.2 | 5891 6.1/8.6 5379 | 4677 27559 3.0/4.9 |59/67
Vatitnde Average 4.7 2 6.6 7 7.6 7.6 3 71 6.7 6.4 3 4.3 6.4
5 Min/Max | 3.5/6.5 42/78 5.1/8.1 | 6.0/9.0 62/89 6.1/88 | 55/8.8 6.0/85 5.3/80| 4.8/81 2964 3.2/55 | 59/6.8
Latitiudes =15 A_vc—:rage 4.9 5.8 6.5 74 Tl 7.0 6.8 6.8 6.5 6.5 5.3 4.5 6.3
5 Min/Max | 3.7/6.8 4.2/80 5.0/80 | 5.7/87 5884 5682 | 51/82 57/81 5.1/78 4.8/8.1 2.9/6.7 34/58 | 5.8/6.6
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Asis Average 4.9 5.8 6.6 7.8 7.9 8.1 7.6 T3 6.7 65 53 4.6 6.6
i3 i Min/Max | 3.7/69 43/80 51/8.1 | 6.1/9.1 6593 65/94 | 5893 62/87 53/80| 4881 2968 34/59 | 6.1/7.0
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 29 5.2 33 37 3.6 3.7 3.4 3.2 3.1 35 31 2.8 H3
Horiz Axis Min/Max | 1.9/4.7 2.1/5.1 2.1/44 | 2.54.7 25/48 23/48 | 2.1/47 24/42 20/4.1 2.2/4.9 1.2/42  1.8/4.0 | 2.9/3.7
1-Axis, N-§ Average 24 3.2 39 4.9 4.8 4.8 4.4 4.2 3.8 3 &7 21 37
Horiz Axis Min/Max | 1.5/3.9 2.0/5.1 24/5.2 | 3.3/64 32/64 3.0/6.3 | 2.7/6.1 3.1/5.6 2.4/5.1 24/5.2 1.0/3.7 1.3/31 | 3.3/4.2
1-Axis, N-S | Average 33 4.0 4.4 5.1 4.0 4.5 4.1 4.2 4.1 4.4 3.6 3.0 4.1
Tilt=Latitude | Min/Max | 2.1/5.2 2.5/6.3 2.8/59 | 34/6.6 3.1/6,1 2.858 | 2.5/58 3.1/55 26/5.6 | 2.8/62 1.4/49 1.9/43 | 3.6/4.6
5. kwte Average 35 4.1 4.5 32 4.9 4.8 4.4 4.3 4.1 4.5 3.7 33 43
: Min/Max | 2.2/5.6 2.6/6.5 2.8/59 | 34/6.7 3.3/65 3.1/6.4 | 2.7/62 32/57 2.6/56| 2.8/6.3 1.5/5.1 2.1/4.7 | 3.8/4.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June Tuly Aug  Sept Oct Nov Dec | Year
Temperature (°C) 54 75 12.0 16.4 20.7 247 26.4 25.8 2.7 16.8 11.9 7.3 16.5
Daily Minimum Temp 0.0 13 5.6 9.9 14.5 18.8 20.8 20.4 172 10.4 3.7 17 10.6
Daily Maximum Temp 10.9 13.5 18.4 23.0 26.9 30.6 32.0 31.2 28.2 23.1 18.0 12.8 224
Record Minimum Temp | -20.0 -15.0 -11.7 2.8 2.8 T 2.8 122 2.2 -4.4 -13.9 -16.7 -20.0
Record Maximum Temp | 26.7 212 < 339 36.1 40.0 40.0 41.7 37.2 36.7 30.0 26.1 41.7
HDD, Base 18.3°C 399 303 199 73 15 0 0 0 0 78 197 343 1607
CDD, Base 18.3°C 0 0 3 16 89 190 252 233 133 29 : 0 949
Relative Humidity (%) 68 64 64 63 70 71 75 T 70 ¥l 69 70 70
‘Wind Speed (m/s) 3.8 4.0 3.9 3.7 oAl 2.9 2.8 2.6 2.9 3.0 3.3 3.6 33
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Atlanta, GA

WBAN NO. 13874

LATITUDE: 33.65° N

LONGITUDE: 84.43° W
ELEVATION: 315 meters
MEAN PRESSURE: 981 millibars

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

2 2B
STATION TYPE: Primary
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1961-1990 Average
R e
Jd F M A M J4 4 A 8 O N B
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m2/day), Uncertainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 2.6 34 4.5 3.7 6.2 6.4 6.2 D7 4.8 4.1 2.9 24 4.6
Min/Max | 2.2/3.0 2.9/4.1 3.7/53 | 5.0/65 55072 535/73 | 53/73 50/63 4.0/56 | 3449 24/34 2.0/2.8 | 43/49
Latitiide <15 Average 34 42 5.1 6.0 6.2 6.3 6.1 59 53 49 38 32 5.0
Min/Max | 2.7/42 3.3/5.3 4.1/62 | 5.2/69 55/7.2 54/7.] 53/72 5.1/64 43/62 | 38/6.0 2945 26/39|4.7/54
Latitia Average 38 4.6 5 58 5.8 5.8 579 57 5.4 52 42 3.7 5.1
> Min/Max | 2.9/49 3.6/59 42/65 | 5.1/68 52/6.8 50/6.6 | 4.9/67 4.9/62 42/63 | 4.0/66 3.1/52 29/4.6 | 4.8/54
Latifide +15 Average 4.1 4.7 2l 54 Sk 9.l 5.0 i 1 5.3 4.5 a9 49
” Min/Max | 3.0/53.3 3.6/6.1 4.0/64 | 4.7/6.3 4.6/6.0 4.3/57 | 44/59 45/57 4.0/6.1 4.0/6.7 32/55 3.0/50]| 4.6/52
on Average 335 3.7 3.5 3.0 24 a2 23 2.7 32 4.0 38 395 2l
Min/Max | 2.5/4.8 2.8/50 27/43 | 2.6/34 22026 20023 2.1/26 24/29 2538 | 29/51 2.6/48 26/46 | 2.9/34

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/

m?/day), Uncertainty +9%

Axis Tilt (°) Tan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 36 4.7 6.0 74 7.9 8.0 7.6 72 6.3 5.6 4.0 33 6.0
Min/Max | 2.8/4.6 35/62 4.7/76| 6.3/89 67/9.6 66/95 | 6.1/92 6.1/8.1 4.8/75 | 42/7.1 2950 2.6/4.1 | 55/65
Lafitide -15 Average 4.2 3.3 6.5 7.7 7.9 8.0 7.6 7.4 0.6 6.2 4.7 3.9 6.3
Min/Max | 3.1/54 39/7.0 4983 | 64/92 6797 6594 | 6.1/92 6.2/83 51/80 | 46/80 3.2/58 3.0/49 | 5.8/69
Teatitias Average 4.5 5.5 6.6 7.6 13 7.6 7.3 Tl 6.7 6.4 5.0 4.3 6.4
Min/Max | 3.3/6.0 4.0/74 5085 ] 6.3/92 6594 062/9.0| 5888 6.0/81 50/8.1 | 48/84 34/63 3.3/55|59/7.0
Latitude +15 Average 4.7 5.6 6.5 o T 7.1 6.8 6.9 6.5 6.5 - B 45 6.2
> Min/Max | 3.4/6.3 4.1/7.6 49/84 | 6.1/88 6.1/89 58/84 | 54/83 57/7.8 4.9/79 | 4.7)85 35/6.6 3.4/58 | 5.7/6.8
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
9_Axis Average 4.8 57 6.6 rit) 8.0 8.1 Tl 7.4 6.7 6.5 2.3 4.5 6.6
= Min/Max | 3.4/64 4.1/77 5085 | 64/93 6898 6.6/9.6| 6.1/93 62/83 51/8.1 | 4885 3566 34/59|6.1/7.2
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 2.8 3.1 33 3.7 39 € i1 3.3 i1 3.0 23 3.0 2T 32
Horiz Axis Min/Max | 1.7/43 18/47 2.0/48 2749 28/51 2548 2.1/46 23/39 194.1 | 2.1/51 1.6/4.1 1.7/3.9 | 2.8/3.7
1-Axis, N-S | Average 2.3 3.1 39 4.9 49 4.7 43 4.1 3.7 3.7 2.6 4| 3.7
Horiz Axis Min/Max | 1.4/3.6 1.8/47 24/58 | 35/64 37/69 33/63 | 2.6/60 29/52 2451 | 23/54 1336 13/3.0] 3243
1-Axis, N-S | Average 31 3.8 4.4 5.0 4.7 4.4 4.0 4.1 4.0 4.4 35 29 4.0
Tilt=Latitude | Min/Max | 1.9/4.8 2.2/59 2.7/65 | 3.6/6.6 35/66 3.0/58 | 2.5/57 29/52 25/56 | 2.7/65 1848 19/42 ]| 35/4.6
9_Asxis Average 33 3.9 44 5.1 4.9 4.8 4.3 42 4.0 45 3.6 3.2 42
o i Min/Max | 2.0/5.2 23/6.0 2.7/65|37/67 3.7/70 33/63 | 2.7/6.1 3.0/53 25/56 | 2.7/65 19/50 2.0/4.6 | 3.6/4.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 5.0 7.1 11.9 16.4 207 244 26.0 25.6 22,6 16.8 Ly 6.9 16.3
Daily Minimum Temp 0.3 1.4 5.8 10.1 14.8 19.0 208 20.6 175 11.1 6.0 1.7 10.7
Daily Maximum Temp 10.2 12.8 17.9 22.6 26.4 298 31.1 30.6 ari 226 17.4 12.2 218
Record Minimum Temp | -22.2 -15.0 -1222 -3.3 2.8 7.8 151 12.8 22 -22 -16.1 -17.8 -22.2
Record Maximum Temp | 26.1 26.7 294 339 35.0 383 40.6 38.9 36.7 35.0 28.9 26.1 40.6
HDD, Base 18.3°C 413 314 203 Tr 15 0 0 0 6 77 204 353 1662
CDD, Base 18.3°C 0 0 4 18 87 183 238 226 134 30 6 0 926
Relative Humidity (%) 68 63 62 61 67 70 74 75 74 68 68 68 68
Wind Speed (m/s) 4.4 4.6 45 4.3 3.8 3.5 3.4 32 33 33 3.9 4.2 39

62




Meonthly Radiation (kWh/m?2/day)

Variability of Latitude Fixed-Tilt Radiation

WBAN NO. 03820

LATITUDE: 33.37° N
LONGITUDE: 81.97°W
ELEVATION: 45 meters

MEAN PRESSURE: 1013 millibars

2 I
STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.6 3.5 4.5 5.7 6.1 6.3 6.1 5.8 4.8 4.1 3.0 2.4 4.6
Min/Max | 2.3/3.3  3.1/42  3.8/51 | 5.0/65 52/68 5471 | 4571 45/65 4.1/56 | 3.4/48 23/34 22/29 | 42/49
Talttide <15 Average 34 43 8l 6.0 6.1 [ 6.0 57 5.2 49 3.8 33 5.0
Min/Max | 2.8/45 3.7/5.4 4.2/59 | 5.2/6.9 5.1/6.8 53/69 | 44/70 4.6/68 43/63 | 3959 2746 2841 | 4.6/54
LAt Average 39 4.7 a3 5.9 5.8 5.7 3.6 3.3 9.3 5.3 4.3 3.8 3
Min/Max | 3.1/53 4.0/6.1 42/62 | 5.1/6.8 4.8/64 49/64 | 4.1/65 44/65 43/64 | 41/65 2953 3.1/48 | 47/55
Latitude +15 | Average | 4.1 4.8 5.2 55 5.1 5.0 49 5.0 5.1 53 4.6 4.1 49
< | Min/Max | 3.2/5.7 4.1/64 4.1/6.1 | 4.7/6.4 4.3/57 43/55| 3.7/57 4059 4.1/62 | 4.1/6.6 29/56 3.3/53 | 45/53
90 Average | 3.6 38 35 3.0 2.4 2.1 22 2.6 32 4.0 39 3.6 3.2
Min/Max | 2.7/5.1  3.2/52 2.8/42 | 2.7/34 22725 2022 | 1923 2230 2539| 3050 2448 2848|2935
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.6 4.8 6.1 7.6 7.8 7.9 75 6.9 6.2 5.6 4.1 34 6.0
Min/Max | 2.8/5.0 4.0/6.4 4.6/7.1 | 6.2/92 6.0/9.0 64/92 | 51/93 53/87 4917 | 42/7.1 2.7/5.1  2.7/44 | 5.4/6.5
Yt 15 Average 42 5.4 6.5 7.8 7.8 7.8 7.5 £l b5 6.2 4.8 4.0 6.3
i Min/Max | 3.3/5.9 44/73 4977 | 6496 6.0/9.1 6391 | 5093 5489 51/82| 4679 3.0/59 32/53|5.7/69
Vbl Average | 4.6 37 6.7 7.8 7.6 7.5 72 7.0 6.6 6.5 5.2 4.4 6.4
‘ Min/Max | 3.5/6.5 4.7/7.8 4.9/79 | 6.3/95 5888 6.1/88 | 4889 52/87 5.1/83 | 48/83 32/64 3.5/58 |58/70
Toatifide 415 Average 4.8 5.8 6.6 5 &l 7.0 6.7 6.6 6.4 6.5 &3 4.7 6.3
g ~ | Min/Max | 3.6/6.8 4.8/7.9 4.8/79 | 6.0/9.2 54/83 56/8.1 | 4583 5083 4981 | 48/84 32/67 37/62 ]| 56/69
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
e Average | 4.9 59 6.7 7.9 7.9 8.0 7.6 R 6.6 6.6 54 4.8 6.6
i e Min/Max | 3.6/6.9 4880 4980|6496 6.1/92 6493 | 51/94 5489 5.1/83| 4884 33/68 3.7/63 | 59/73
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec Year
I-Axis, E-W | Average 2.8 32 3.3 3.8 87 3.7 34 31 3.0 3.5 o | 29 33
Horiz Axis | Min/Max | 1.8/47 24/50 1944 | 2.7/52 22/48 2349 | 1550 1846 2043 | 22/51 1443 1943|2838
I-Axis, N-5 | Average 24 32 30 5.0 48 4.8 4.3 4.0 3.7 3.8 27 23 39
Horiz Axis Min/Max | 1.5/39 23/50 22/52 | 35/7.0 2.8/63 3.0/63 1.9/6.6  2.3/6.0 24/53 | 23/55 L2138 1533 | 3143
I-Axis, N-S§ | Average 32 4.0 4.4 59 4.7 44 4.1 4.0 4.0 4.5 3.6 3.1 4.1
Tilt=Latitude | Min/Max | 2.0/5.2 2.9/6.2 25/59 | 3.6/7.2 2.7/6.1 2.8/59 1.8/6.2 2.3/60 26/58 | 2.7/65 1.6/49 2.1/4.6 | 3.4/4.8
5. A Average 34 4.1 4.5 5.2 4.9 4.8 4.4 4.1 4.0 4.5 38 3.4 43
i Min/Max | 2.1/5.6  3.0/6.4 25/59 | 3.7/73 2.8/64 3.0/64 1.9/6.7 2.4/62 2.6/58 | 2.8/6.6 L7552 2350 | 3.6/50
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 6.6 8.6 13.1 it 215 253 271 26.5 23.6 V7 12.8 8.4 16753
Daily Minimum Temp 0.0 15 5% 9.2 14.2 18.7 21.1 20.6 17:3 10.2 53 1.6 10.4
Daily Maximum Temp 13.2 15.6 204 24.8 28.7 318 33.2 324 29.8 25.1 20.2 [5.3 24.2
Record Minimum Temp | -18.3 -12.8 -1l -3.3 1.7 83 12.8 122 2.2 5.6 94 154 -18.3
Record Maximum Temp | 26.7 30.0 311 35.6 37.2 40.6 41.7 42.2 383 36.1 322 27.8 422
HDD, Base 18.3°C 363 274 169 59 7 0 0 0 0 72 174 307 1425
CDD, Base 18.3°C 0 0 6 21 104 208 272 253 158 51 8 0 1082
Relative Humidity (%) 70 66 65 65 70 71 74 76 76 73 72 72 71
Wind Speed (m/s) 32 34 35 34 2.9 2.8 27 24 2.3 25 2.8 3.0 2.9
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 Columbus, GA

WBAN NO. 93842

LATITUDE: 32.52° N

LONGITUDE: 84.95° W
ELEVATION: 136 meters
MEAN PRESSURE: 1004 millibars

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

2 i
STATION TYPE: Secondary
|+
1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m2/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.7 35 4.6 3.7 6.2 6.4 6.0 5.6 49 4.2 3.1 Z5 4.6
Min/Max | 2.4/3.2 3.0/42 3.9/5.1 | 5.1/64 55/73 5.6/70 | 48/6.8 5.0/6.2 43/55 | 3549 24/35 21/29 | 4.3/48
1 i < 1% Average 3.5 4.3 52 6.0 6.2 6.2 2.9 58 5.3 49 39 34 5.0
Min/Max | 3.0/4.4 3.6/53 4.2/58 | 53/68 54/7.3 54/6.8 | 4.7/67 5.1/64 4.5/6.1 39/59 2846 27/40 | 4.7/5.2
s Average 39 4.7 53 59 58 o 2.9 5.6 54 53 44 3.8 < |
: Min/Max | 3.3/5.1 3.8/59 4.3/6.1 | 52/6.7 5.1/69 50/63 | 44/62 49/62 4.5/62 4.1/64 3.0/53 3047 | 4.7/53
I it tude 1% Average 4.2 4.8 52 53 52 5.0 4.9 2.1 a2 54 4.6 4.1 4.9
? Min/Max | 3.4/55 3.9/62 4.1/6.0 [ 4.9/6.2 4.6/6.1 44/54 | 3.9/54 4.5/5.6 4.3/6.0 | 4.1/65 3.1/5.7 3.1/52 | 45/5.1
90 Average 3.6 38 5 3.0 2.3 Z.1 i 2.6 32 4.0 39 3.6 3.1
Min/Max | 2.9/49 3.0/50 2840|2733 22225 1.9/2.1 1.9/23 23/28 2.6/38 | 3.0/49 2549 2747|2933

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty 9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average g 49 6.1 7.6 T 7.9 7.4 7.1 6.3 b 42 35 6.0
Min/Max | 3.1/49 39/62 47/7.2 | 6.4/88 6.7/10.0 6.7/8.9 | 5387 6.0/7.9 52/74 | 43/7.0 28/52 27/44 5.5/6.3
Latitude -15 | Average | 43 5.4 6.6 7.8 8.0 7.8 7.3 7.2 6.6 6.3 4.8 4.1 6.4
B Min/Max | 3.5/58 4370 50/7.8 | 6.6/9.1 6.7/10.1 6.6/8.8 | 5387 6.1/8.1 54/7.8 | 47/7.8 3.1/60 3.1/52 5.8/6.7
Tatitude Average | 4.7 5.7 6.7 7.8 7.7 7.5 7.1 7.1 6.7 6.6 5.2 45 64
ir Min/Max | 3.7/6.3 4.5/75 5.1/80 | 6.59.1 64/98 63/84 | 50/83 60/80 5479 | 4982 3.3/6.6 3.3/5.8 | 5.8/6.8
Latiiiide 15 Average 4.8 5.8 6.6 e 1.3 7.0 6.6 6.7 6.5 6.6 54 4.7 6.3
7 | Min/Max | 3.8/6.6 4.5/7.7 49/7.9 | 62/87 6.1/92 59/18 | 47778 5.6/7.6 52/78 | 4883 3.4/6.8 3.5/6.1 | 5.7/6.6
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5 A Average 49 5.8 6.7 Pl 8.1 8.0 7.4 3 6.7 6.7 5.4 4.8 6.6
i Min/Max | 3.9/67 4.6/7.7 5.1/80 | 6.6/92 67/102 68/89 | 5388 61/8.1 54/80 | 4983 34/69 35/62 | 6.0/7.0
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.8 3.2 34 3.8 e B/ 3.6 32 3l 3.0 3.6 3:1 29 33
Horiz Axis Min/Max | 1.9/4.4 22/48 2.0/4.4 | 2.8/48 26/54 26/44 | 17/43 2339 21/4.1 22/49 1.4/44 1.8/42 | 2.8/35
1-Axis, N-S Average 24 3.2 4.0 5.0 49 4.7 4.1 4.1 38 3.8 2.8 23 3.8
Horiz Axis Min/Max | 1.6/3.7 22/48 23/53|3.6/64 35/72 33/57| 2.1/56 3.0/50 27/50 | 24/53 12/39 1434 |32/4.1
1-Axis, N-S | Average 32 3.9 45 b 4.7 4.4 35 4.1 4.1 4.5 3.6 3.1 4.1
Tilt=Latitude | Min/Max | 2.1/4.9 2.7/59 2.6/59 | 3.8/6.6 3.3/7.0 3.1/53 | 2.0/53 30/50 28/54 2.8/6.3 1.6/51 1.9/46 | 3.5/4.4
P Axis Average 34 4.0 4.5 =¥ % 5] 438 42 4.2 4.1 4.6 3.8 34 4.3
Min/Max | 2.3/5.3  2.7/6.1 26/59 | 3.8/6.7 3513 34/57 | 2.1/57 3.1/51 29/54 | 2.8/6.4 1.7/54 2.0/50 | 3.6/4.6
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 7.6 9.6 14.0 18.2 224 26.4 277 274 247 189 137 9.2 18.3
Daily Minimum Temp 1.8 3.1 7.3 11.2 16.1 202 22.1 219 19.1 123 72 34 j22
Daily Maximum Temp 134 16.1 20.6 252 28.7 324 33.2 329 30.1 25.3 20.1 15.0 24.4
Record Minimum Temp | -18.9 -11.7 -8.9 2.2 39 6.7 15.0 13.9 33 4.4 -122  -156 | -189
Record Maximum Temp | 28.3 28.3 5 A 339 36.1 40.0 40.0 394 37.8 356 30.0 27.8 40.0
HDD, Base 18.3°C 337 244 144 42 -+ 0 0 0 0 48 149 287 1256
CDD, Base 18.3°C 2 0 10 39 130 242 291 282 190 65 11 4 1269
Relative Humidity (%) 71 68 67 65 69 70 75 75 75 71 72 73 71
Wind Speed (m/s) 33 3.6 ] 34 3.0 2.8 202 25 29 3.0 3.0 3.1 3.0
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‘ Variability of Latitude Fixed-Tilt Radiation

 Macon, GA

WBAN NO. 03813

=
]
=
= .
> + LATITUDE: 32.70° N
8 ; LONGITUDE: 83.65° W
S ELEVATION: 110 meters
= MEAN PRESSURE: 1005 millibars
=
£ 2+
2 STATION TYPE: Secondary
1 +
1961-1990 Average
o 4+ttt —
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 27 35 4.6 2T 6.2 6.3 6.0 5.6 4.8 4.1 3.0 2.5 4.6
Min/Max | 2.2/3.1  3.0/4.3 3.9/52 | 5.1/65 52/72 54/13 | 4470 50/63 4.0/56 | 34/49 2435 2.1/29 | 4.3/4.9
T siieaie =05 Average 34 43 3.1 6.0 6.2 6.2 29 58 532 4.9 39 33 5.0
" Min/Max | 2.7/42 3.5/54 4.2/59|53/69 52/72 5372 | 43/69 5.1/65 42/62 | 3.9/60 2846 2.6/40 | 4.7/53
Lafitnde Average 39 4.7 5.3 3.9 5.8 57, - 3.6 5.3 5.3 44 3.8 e
Min/Max | 2.9/49 3.8/6.1 4.3/6.2 | 52/6.8 4.9/6.7 49/6.6 | 4.0/65 4963 42/63 | 40/65 3.0/52 2948 | 4.7/54
Latitude €15 Average 4.1 4.8 3.2 3.5 52 5.0 4.9 18 | 5.1 54 4.6 4.0 4.9
? Min/Max | 3.0/5.2 3.8/64 4.2/6.1 | 4.8/63 4.4/6.0 4.4/57 | 3.6/57 45/57 4.0/6.1 | 4.0/6.7 3.1/5.6 3.0/52 | 4.6/52
90 Average | 3.6 3.8 3.5 3.0 2.3 2.1 2.1 26 32 4.0 3.9 3.6 3.1
Min/Max | 2.5/4.7 3.0/5.1 2841 | 26/33 22125 32023 1823 23/28 ‘2538 | 29/50 2:548 26/47 | 2933
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day). Uncertainty +9%
Axis Tilt () Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
0 Average 39 48 6.1 7.6 V9 7.9 ] Tid 6.2 57 4.2 34 6.0
Min/Max | 2.7/46 3.8/64 48/73 | 64/90 6.1/96 6.3/93 | 4.89.1 6083 47/7.6 | 43/7.1 29/50 2.6/4.3 | 55/65
T atitde 1% Average 4.2 54 6.5 7.8 1.9 7.8 T3 T 6.5 6.3 4.8 4.0 6.3
Min/Max | 3.0/54 4.2/73 35179 | 6.6/93 6.1/96 62/92 | 48091 6.1/84 4981 | 47/79 32/58 3.0/52 | 5.8/6.8
1 ititutle Average 4.6 37 6.7 T 7 75 7.0 il 6.6 6.5 532 4.4 6.4
Min/Max | 3.3/5.9 44/7.8 352/8.1 | 65093 59093 5988 | 4687 60/83 4882 | 4883 3463 32/57 | 5869
Tatitude 15 Average 4.8 5.8 6.6 7.4 i 6.9 6.6 6.7 6.4 6.6 54 4.6 6.3
Min/Max | 3.3/6.2 4.4/8.0 5.1/8.1 [ 6.2/89 5.6/88 55/82 | 43/8.1 57/79 4.7/80 | 4.8/84 35/66 3.3/6.1 | 5.7/68
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
Bk Average 4.8 5.8 6.7 7.8 8.0 8.0 7.4 72 6.6 6.0 3.3 4.7 6.0
Min/Max | 3.4/6.3 4580 52/81 | 66/94 6297 63/94| 4992 6.1/85 4982 | 48/84 35/67 3.4/62 | 6.0/7.1
Direct Beam Solar Radiation for Concenirating Collectors (kWh/m?/day), Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dee | Year
1-Axis, E-W | Average 238 32 33 38 37 3.6 3.2 3.1 2.9 3.6 3.2 2 3.4
Horiz Axis Min/Max | 1.6/40 2.0/50 2.0/4.6 | 2.9/50 2.2/5.1 2.2/4.8 14/48 2.1/42 1.6/42 | 2.1/5.1 1.5/42 1.6/42 | 2.9/3.7
1-Axis, N-S | Average 24 32 4.0 5.0 4.9 47 4.1 4.1 3.6 3.8 28 22 37
Horiz Axis Min/Max | 1.3/34 2.0/5.1 24/55 | 3.8/6.7 29/6.8 2.8/6.1 1862 28/35 2032 | 23535 1337 1333 ( 32143
1-Axis, N-S | Average 3.1 30 4.5 =7 4.7 4.3 3.9 4.1 3.9 4.5 36 3.1 4.1
Tilt=Latitude | Min/Max | 1.8/4.5 25/62 2.7/6.2 | 3.8/6.8 28/65 2.6/57 | 17/58 28/55 2.1/57| 28/65 L7/48 17/45 |3.5/4.6
P Ay Average 34 4.0 4.5 52 5.0 4.7 4.2 42 4.0 4.0 3.8 2.3 4.2
¥ ) Min/Max | 1.9/4.8 2.6/64 27/62 | 3.9/69 29/69 28/62 | 1.8/63 2.9/57 2.1/57 | 28/66 1850 1.9/4.9 | 3.7/4.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 74 9.3 13.8 17.9 22.2 25.8 273 269 24.1 18.2 13.3 93 18.0
Daily Minimum Temp 1.2 2.7 6.8 10.5 152 19.3 214 21.0 17.9 10.9 6.2 2.8 113
Daily Maximum Temp 13.7 16.0 20.8 254 29.2 323 333 32.8 30.2 25 204 15.7 24.6
Record Minimum Temp | -21.1 -12.8 -10.0 -1.7 4.4 7.8 122 12.8 1.7 3.3 -122 -15.0 | -21.1
Record Maximum Temp | 28.9 29.4 35.0 35.6 31.2 41.1 42.2 40.6 38.9 378 %0 27.8 42.2
HDD, Base 18.3°C 342 252 148 46 4 0 0 0 3 39 159 284 1297
CDD, Base 18.3°C 4 0 8 34 123 225 279 265 174 306 9 3 1181
Relative Humidity (%) 70 67 67 63 69 71 74 76 76 71 il 71 T
Wind Speed (m/s) 34 38 3.8 37 3.2 3.1 3.0 2.8 29 2.9 3.0 33 32
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 Savannah, GA

WBAN NO. 03822

LATITUBE: 3218 N
LONGITUDE: 81.20° W
ELEVATION: 16 meters

MEAN PRESSURE: 1017 millibars

STATION TYPE: Primary

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

——— 1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.8 3.5 4.7 5.8 6.2 6.3 6.1 55 4.7 4.1 3 2.6 4.6
Min/Max | 2.4/3.3 27/42 4.1/52 | 5.0/6.8 4.8/70 54/70| 5169 4.6/63 3755 | 3.1/46 22/35 2.0/29 | 44/48
Latitude 5 Average 3.3 43 52 6.1 6.2 6.1 6.0 5.6 5:1 4.8 3.9 34 5.0
“ | Min/Max | 3.0/44 3.3/53 45/58|53/72 47/71.0 53/68| 50/68 4.6/65 3.9/6.0 | 35/56 2.6/47 2.6/4.0|47/53
Tatitade Average 4.0 4.7 5.4 6.0 5.8 5:7 5.6 54 5:1 51 44 30 51
Min/Max | 3.4/5.1 3.5/5.8 4.6/6.1 | 52/7.1 44/66 49/63 | 47/63 45/63 39/62 | 3.7/6.0 29/54 29/47 | 48/54
Latinnla 1% Average 4.3 4.8 53 5.6 5.2 49 4.9 5.0 4.9 52 4.6 4.2 4.9
Min/Max | 3.3/5.6  3.6/6.1 4460 | 4.8/6.6 4.0/5.8 4.3/54 | 42/56 4.1/57 37/59| 3.7/6.1 29/58 3.1/5.1 | 4.6/52
90 Average et 3.8 3.6 3.0 2.3 2.0 2.1 25 3.0 3.8 39 3,7 3:
Min/Max | 3.0/4.9 2848 3.0/4.0 | 2.6/34 20/25 1.9/2.1 1.922 2128 23/3.7| 2646 24/49 27/46 | 2.9/33
Solar Radiation for 1-Axis Tracking Flat-Plaie Colleciors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 3.8 4.8 6.2 7.7 7.9 7.8 7.4 6.8 6.0 535 4.3 3.3 6.0
Min/Max | 3.2/49 35/6.1 5.1/7.2 | 6.3/9.3 5.5/92 6.3/88 | 5.9/8.6 55/83 45075 | 39/6.6 2852 2743 | 55/64
Latitude -15 Average 44 54 6.7 8.0 7.9 7.7 7.4 6.9 6.3 6.0 4.9 4.1 6.3
Min/Max | 3.6/5.7 3.9/6.9 54/1.7 | 6.5/9.7 5.5/92 6.3/87 | 59/8.6 56/85 4.7/79 | 42/73 3.1/6.1 3.1/5.1 | 5.8/6.7
Latimds Average 4.8 51 6.8 T.9 7 74 7.1 6.8 6.3 6.3 5.3 45 6.4
Min/Max | 3.9/63 42/73 55/79 | 64/9.6 5389 60/84 | 5683 5583 4780 | 44/77 32/66 33/56 | 58/6.8
Latitdi #15 Average 50 5.8 6.7 7.6 T2 6.8 6.6 6.5 6.2 6.3 54 4.8 6.2
L Min/Max | 4.0/6.6 4.2/7.5 54/78 | 6.2/92 5.0/84 5.6/78 | 52/77 5219 45/18 | 44/78 3.3/69 3.5/6.0 5.79/6.7
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
5 A Average 5.0 5.8 6.8 8.0 8.0 7.8 75 7.0 6.4 6.4 5.5 49 6.6
Min/Max | 4.0/6.7 43/75 5.6/79 | 65/9.7 56/93 6489 | 5987 5.6/85 4780 | 44/78 33/7.0 35/6.1 6.0/7.0
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 25 3.1 34 3.9 3.6 35 32 29 27 3.3 32 2 32
Horiz Axis Min/Max | 2.0/43 22/44 24/43 | 27/54 1.6/48 22/44 | 2.1/42 2.0/4.0 1.6/40 | 2.0/45 1.5/47 1.7f4.1 | 2.93.7
1-Axis, N-§ | Average 25 3.1 4.1 5.1 4.8 45 4.1 3.7 34 3.6 238 23 37
Horiz Axis Min/Max | 1.7/3.6 2.1/45 2.9/5.2 | 3.5/7.1 2.1/63 2.8/57 | 2.7/54 2.6/53 2.0/50| 2.2/50 1.3/42 1.3/32 | 3.1/4.1
1-Axis, N-S | Average 33 39 4.6 53 4.6 4.2 39 3.7 36 42 3.6 3:1 4.0
Tilt=Latitude| Min/Max | 2.3/48 2.7/55 3.3/57|3.6/72 2061 26/53 | 2.6/51 2.6/53 2254 26/58 17/54 1.8/44 ] 33/45
a_dxls Average 35 4.0 4.6 53 4.9 45 4.2 3.8 3.6 4.2 38 34 4.2
B Min/Max | 25/52 2.7/57 33/58 |37/73 22/64 29/58 | 28/55 2755 22/54 ]| 26/59 1.8/5.7 2.0/48 | 3.5/4.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 9.4 11.0 15.1 18.9 231 26.2 277 272 24.8 19.6 15.1 10.9 19.1
Daily Minimum Temp 34 5.1 §.l 125 17.2 20.7 224 223 199 13.8 8.9 5.0 133
Daily Maximum Temp 15.4 16.9 21.3 25.3 28.9 3l.6 328 aa.] 29.6 253 21.1 16.8 24.7
Record Minimum Temp | -16.1 -10.0 -6.7 0.0 39 10.6 16.1 13.9 6.1 29 94 -12.8 -16.1
Record Maximum Temp | 289 30.0 328 35.0 37.8 40.0 40.6 40.0 36.7 36.1 LT 28.3 40.6
HDD, Base 18.3°C 287 210 113 26 0 0 0 0 0 35 118 237 1026
CDD, Base 18.3°C 9 2 13 43 148 235 289 276 193 75 20 8 1314
Relative Humidity (%) 70 67 67 63 70 74 76 79 78 73 72 71 72
Wind Speed (m/s) 3.8 4.1 4.1 39 34 33 3.2 2.9 32 33 34 3.4 35
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