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LATITUDE: 37.77° N ™,
LONGITUDE: 99.97° W 5
ELEVATION: 787 meters S
MEAN PRESSURE: 925 millibars 2.
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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 3.6 4.7 59 6.5 7.2 2 6.3 5.1 4.0 2.8 24 4.9
Min/Max | 2.2/3.1 3.041 37/53|52/65 5774 62/80 | 63/7.7 54/7.1 4.1/58 | 3.2/47 22/33 19727 | 4.6/5.1
Latitude -15 | Average 4.0 4.8 38 6.3 6.5 7.0 p A 6.6 59 52 4.0 3.6 59
i Y | Min/Max | 3.0/49 38/56 4.2/64|55/7.1 5774 6017 | 6176 56/15 45/67 | 3.8/63 3.0/50 2.6/45]5.1/59
Tatinide Average 4.6 5.3 5.8 6.2 6.1 6.4 6.5 6.4 6.0 5.6 4.6 4.2 5.6
Min/Max | 3.3/5.8 4.1/6.3 4.3/68 | 53/7.0 54/69 5.6/7.1 | 5770 54/7.2 45/68 | 4.0/6.8 33/57 2953 |5.1/6.0
Lattias #15 Average 5.0 3.5 57 58 5.4 55 5.1 58 aq 37 4.8 4.6 54
5 ¥ | Min/Max | 3.5/6.3 4.2/6.6 4267 | 49/65 48/6.1 438/6.1 | 50/6.1 49/65 42/6.6| 4.0/7.0 35/62 3.1/58|49/538
90 Average 4.6 4.6 4.2 25 Ak 2.5 27 3.2 39 4.5 43 43 37
Min/Max | 3.2/5.8 3.5/56 3.1/49 | 3.1y39 2530 23/2.6| 25/28 2835 2844 | 3056 3055 23/55]334.0
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Unceriainty £9%

Axis Tilt (°) Jan Feb Mar Apr May Tune July Aug  Sept Oct Nov Dé¢ | Yeat
0 Average 4.1 52 6.5 8.0 8.5 A 9.3 8.5 pal 5.8 4.1 3.6 6.7
Min/Max | 2.9/5.1 3.9/62 4.6/7.6 | 6.6/89 7.0/10.1 7.8/11.0| 8.0/104 6.9/98 52/82 | 4.1/72 3.0/52 2545|6172
Tstiesds 18 Ayerage 5.1 6.1 7.2 8.4 8.7 9.4 9.6 8.8 1.7 6.7 5.0 4.5 p
3 Min/Max | 3.5/64 4574 5.0/85 | 69/94 7.1/102 7.7/109| 8.0/10.5 7.1/102 5.5/89 | 4.6/84 3.6/65 3.1/58 | 6.6/1.8
Latititde Average 5.6 65 74 8.3 8.4 9.0 9.2 8.7 7.8 7.0 323 5.0 7.4
Min/Max | 3.8/7.1 47/79 5.1/88 | 6.8/94 69/9.9 74/10.5| 7.7/10.1 7.0/10.0 5.5/9.0 | 4.7/88 3.9/7.1 3.3/6.5 | 6.6/8.0
Latitude +15 Average 5.8 6.6 73 8.0 p 84 8.6 8.2 7.6 i | 57 53 12
~ | Min/Max | 4.0/7.5 4.8/8.1 5.0/87 | 6509.0 64/93 69/98 | 72/95 6.6/96 53189 | 47/89 40/74 35/69 | 6478
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 Amis Average i) 6.6 74 8.4 8.8 9.7 5.7 8.9 7.8 7.1 5T 54 7.6
- Min/Max | 4.0/7.6  4.3/8.1 5.1/8.8 | 6.9/95 7.2/10.3 7.9/11.2| 8.2/10.7 7.2/10.2 56/9.1 | 48/89 4.0/74 35/70 | 6.8/83
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 37 38 3.8 4.2 4.3 5.1 5.2 4.5 4.1 4.1 35 34 4.1
Horiz Axis Min/Max | 2.1/54 2.2/53 2.0/50 | 29/5.2 3186 3565 3960 3358 2350 | 2456 2051 E950 | 5447
1-Axis, N-S | Average 2.8 3.6 4.4 3 5.8 6.6 6.8 6.0 5.0 4.2 29 15 47
Horiz Axis Min/Max | 1.6/4.2 2.0/49 22/5.7 | 3.8/6.7 4.0/7.6 46/86 | 52/7.9 43/75 29/6.1 22157 1.8/4.2 1.4/3.7 | 3.9/52
1-Axis, N-S | Average 4.1 4.7 51 5.8 5.6 6.2 6.5 6.1 55 52 4.0 3.7 5.2
Tilt=Latitude| Min/Max | 2.3/6.0 2.6/6.4 2.6/6.6 | 4.0/7.1 39/74 43/8.1 | 49/7.6 43/7.6 32/68 | 2.7/7.1 2.5/59 2.0/54 | 43/59
2-Axis Average 44 4.8 5.1 59 5.9 6.8 7.0 6.2 s 53 4.2 4.0 54
iz Min/Max | 2.5/6.4 2.7/6.6 26/67|4.0/7.2 4.1/78 47/88 | 53/8.1 4578 32/68| 2.7/7.2 26/62 22/59 | 45/6.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) -1.2 17 6.4 12.6 17.9 236 26.8 257 20.6 142 6.2 0.3 12.9
Daily Minimum Temp -7.7 5.2 -0.9 5.2 1.1 16.6 19.7 18.7 13.7 6.8 -0.5 -6.0 59
Daily Maximum Temp 53 8.5 13.7 20.0 24.6 30.6 339 326 27.4 21.5 12.9 6.6 19.8
Record Minimum Temp | -25.0 -26.1 -26.1 -9.4 <33 5.0 7.8 83 -1.7 -8.3 -17.8 294 | -294
Record Maximum Temp | 26.7 294 339 37.8 38.9 422 42.8 41,7 41.1 356 328 30.0 42.8
HDD, Base 18.3°C 606 467 371 179 66 4 0 0 22 141 363 560 2778
CDD, Base 18.3°C 0 0 0 8 22 161 263 230 88 12 0 0 814
Relative Humidity (%) 66 65 61 58 63 60 55 58 62 58 64 67 61
Wind Speed (m/s) 5.9 6.0 B 6.7 6.3 6.0 5.8 55 5.8 58 3.9 5.9 6.0
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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 25 33 4.5 30 6.3 T2 7 6.3 51 39 2.7 2.2 4.7
Min/Max | 2.2/28 2.9/3.6 3.8/49|52/63 57/7.3 62/8.1| 6478 5871 4057 3.1M44 2331 2024 |45/50
Latitude -15 | Average | 3.9 4.6 5.4 6.2 6.4 7.0 7.0 6.7 6.0 5.3 4.0 3.6 55
. < | Min/Max | 3.2/4.6 3.9/5.1 4462|5670 5773 6179 | 63/77 6.1/1.5 45/6.7 | 3.7/6.1 3.3/49 32/4.1 | 52/58
T atitude Average 45 51 i 6.1 6.0 6.4 6.5 0.4 6.1 F7 4.6 42 5.0
Min/Max | 3.7/54 4.2/57 45/65 | 54/69 53/69 56/72 | 39/7.1 59/73 45/69 | 39/67 3.6/56 3.7/48 |32/59
0 Average 49 53 5.6 37 3.3 35 5.0 5.8 5.8 5.8 4.8 4.6 54
o < | Min/Max | 3.9/59 43/60 44/65 | 50/64 47/6.1 4.8/6.1 | 5.1/6.1 53/6.6 42/6.6 | 3.8/69 3860 3953|5057
90 Average 40 4.6 4.3 3.6 2.8 2.6 2.8 33 4.0 4.7 44 4.4 38
Min/Max | 3.6/55 3.7/5.3 3.3/5.0 [ 32/39 25/32 2428 | 2630 3.0/3.7 2946]| 30/56 33/54 37/51|35/4.1
Solar Radiation for 1-Axis Tracking Flai-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 4.9 6.4 iz 8.4 9.0 9.6 8.7 73 39 4.1 34 6.7
Min/Max | 3.2/46 4.1/56 49/74 | 68/9.1 7.3/100 8.0/11.3| 84/11.0 7.7/10.1 53/85 | 4.0/7.1 3.2/49 3.0/4.0 | 62/7.1
Latitude -15 | Average | 4.9 5.9 7 8.3 8.6 9.6 9.7 9.1 8.0 6.9 5.0 45 7.3
5 Min/Max | 3.9/6.0 4.8/6.7 5.4/84 | 7.1/9.7 7.4/102 7.9/11.3| 84/11.1 8.0/10.5 5.7/9.3 | 4.5/83 3.9/62 3.9/52 | 068/78
Tl Average 54 6.3 Ta 8.3 8.3 9.2 9.4 8.9 8.0 7.2 3.5 49 74
Min/Max | 4.3/6.6 5.1/7.2 55/8.6 | 7.1/9.6 7.2/99 7.6/109| 81/10.7 7.8/10.4 57/9.4 | 4.6/88 42/6.8 43/58 | 6.3/7.9
Latttids %13 Average 57 6.4 i 8.0 7.8 8.6 8.8 8.5 7.9 3 57 3.3 73
. Min/Max | 45/70 5.1/74 54/8.6 | 6.8/93 68/93 7.1/10.1]| 7.6/10.1 7499 5592 | 4.6/89 4.3/7.1 45/62 | 6.7/7.8
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?2/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2. Axis Average 50 6.4 13 8.4 8.7 9.9 9.9 9.1 8.1 T 37 93 g
’ Min/Max | 4.5/7.1 52/74 55/86| 7298 7.5/103 81/11.6| 8.6/11.3 8.0/10.6 5.7/94 | 4.7/89 43/72 46/63 | 7.1/8.2
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 3.6 37 3T 42 4.3 54 54 49 44 4.4 3.6 35 4.2
Horiz Axis Min/Max | 2.5/48 2.7/4.6 2.3/48 | 3.1/53 33/57 3.8/7.0 | 4367 3.9/62 25/55| 20/57 24/48 28/44 | 3.7/47
1-Axis, N-§ | Average %3 34 43 55 58 7l %l 6.4 54 44 29 2.4 4.8
Horiz Axis Min/Max | 1.9/3.6 2543 25/56| 4.1/7.1 4576 49092 | 5790 51/82 3.1/68 | 2.1/59 1.9/3.8 1.9/3.2 | 4.2/53
1-Axis, N-S | Average 4.0 4.5 5.0 5:8 5T 6.6 6.8 6.6 6.0 3.6 4.1 37 54
Tilt=Latitude [ Min/Max | 2.8/5.3 3.3/5.7 3.0/65 | 43/74 44/74 4787 | 54/86 52/83 35/7.6| 2.6/73 27/55 3.0/48 | 4759
RS Average 42 4.6 5.1 59 6.0 72 73 6.8 6.0 3.6 4.3 4.0 5.6
¥ Min/Max | 3.0/5.7 34/5.8 3.0/6.6 | 44/75 46/78 5.1/94 | 5893 53/8.6 35/7.7| 2.6/74 28/58 3.2/52 | 49/6.2
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 2.0 0.1 3.9 9.7 15.0 20.7 242 229 17.8 112 37 -1.4 10.5 l
Daily Minimum Temp 93 12 3.7 1.8 7.6 12.9 16.3 3. 10.0 3.1 35 -8.3 29
Daily Maximum Temp 5.3 7.4 11.8 17.6 224 28.6 321 30.7 25.6 192 10.9 5.6 18.1
Record Minimum Temp | -32.2 -30.0 -289 | -17.8 -6.1 -0.6 =il 39 -7.2 -122 -244  -328 | -328
Record Maximum Temp | 26.1 272 3T 35.6 1.2 42.8 439 433 40.6 356 30.6 283 439
HDD, Base 18.3°C 631 510 446 258 117 18 0 6 60 222 438 612 3319
CDD, Base 18.3°C 0 0 0 0 14 90 183 147 43 0 0 0 477
Relative Humidity (%) 66 66 63 59 64 60 58 60 60 27 635 66 62
Wind Speed (m/s) 5.7 5.6 6.4 6.6 6.1 5.7 55 Bl 5.4 53 54 3.5 57
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Topeka, KS

WBAN NO. 13996

LATITUDE: 39.07° N
LONGITUDE: 95.63° W

ELEVATION: 270 meters
MEAN PRESSURE: 985 millibars

Monthly Radiation (kWh/m2/day)

Variability of Latitude Fixed-Tilt Radiation
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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 3 3.0 4.0 ol 5.9 6.5 6.6 5.8 4.6 25 24 L9 4.3
Min/Max | 1.826 2.6/3.6 3.0/46 | 43/60 5.1/6.8 5873 | 5.7/15 4.8/6.4 3.3/56 | 2.9/4.1 1.9/28 1.7/23 | 4.1/4.7
Laflitide =15 Averagc 34 4.0 4,7 35 59 6.3 6.5 6.1 53 4.6 34 29 4.9
Min/Max | 2.5/4.2 3.3/5.0 3.4/56 | 4.6/65 5169 5712 5.6/7.4 5.0/6.9 3.6/6.6 | 3.6/54 25/42 24/38 | 435/54
Tatitnie Average 39 4.4 4.9 54 i 58 6.0 5.9 54 4.9 3.8 34 49
Min/Max | 2.7/4.9 35/5.6 34/58 | 45/64 4.7/6.5 5.2/6.5 5.2/6.8 4.8/6.6 3.6/6.8 3.8/59 27/48 2744 | 45/55
Latitids 415 Average 42 4.5 4.7 3.0 49 an 33 3.3 32 49 4.0 3.6 4.7
Min/Max | 2.9/53 35/58 3.3/57 | 4.1/59 42/58 4.6/56| 4560 43/60 34/66 | 3.7/60 28/51 28/48 | 43/53
90 Average 39 3.9 35 3.1 2.6 rok 2.6 3.1 3.6 4.0 3.5 34 33
Min/Max | 2.6/49 29/50 24/42 | 2.6/3.6 24/3.0 23/26 Il 23/29 26/34 23)45| 2949 2446 2.5/46 | 29137
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 34 4.3 54 6.7 7.6 8.4 8.7 7.8 6.3 5.0 34 2.8 5.8
Min/Max | 2.3/42 3.3/55 3.7/64 | 53/83 63/9.1 7.2/100| 7.2/10.3 6.1/90 3.9/83 | 3.8/62 24/43 23/3.6 | 54/6.6
Lafitide <15 AVCI’agB 4.2 5.0 5.9 7.1 11 8.4 3.8 8.1 6.9 5.8 4.1 35 6.3
Min/Max | 2.8/5.3 39/6.6 4.0/7.2 | 5.5/8.8 64/92 72/10.0| 7.2/10.3 6.3/93 4.2/9.1 43/72 28/5.3 28/4.7 | 57/72
LaiHie Average 4.6 39 6.1 7.0 TS 8.0 8.5 8.0 7.0 6.1 4.5 3.9 6.4
Min/Max | 3.0/59 4.1/7.0 40/73 | 54/88 62/90 69/9.6 | 7.0/10.0 6.1/9.2 4.1/92 | 44/7.6 3.0/58 3052|5772
Latitude +15 Average 4.8 54 6.0 6.7 7.0 TS 7.9 7.6 6.8 6.1 4.6 4.1 6.2
Min/Max | 3.2/62 4.1/7.2 39/73 | 52/84 58/84 64/90| 65094 5888 4.09.0| 4476 3.1/6.0 3.1/55 | 55/7.1
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?2/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5 AT Average 49 5.5 6.1 7.1 7.8 8.5 8.9 8.2 7.0 6.1 4.7 4.2 6.6
Min/Max | 3.2/6.3 4.1/7.2 4.1/7.3 | 5.5/89 6.4/93 7.4/103| 7.4/10.5 6.3/94 42/92 | 44/7.7 3.1/6.1 32/56 | 59175
Direct Beam Solar Radiation for Concentrating Colleciors (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 3.0 29 3.3 36 4.1 44 4.0 34 34 27 28 34
Horiz Axis Min/Max | 1.5/4.3 1847 150 2308 244090 3055 | 3IRE 2549 1562 [ 20MESE 135G A58 | 2844
1-Axis, N-S | Average 23 27 33 4.3 4.7 54 5.8 3.2 42 34 il 1.8 38
Horiz Axis Min/Max | 1.1/3.2 1.6/4.2 1.8/45 | 2.8/6.2 33/64 4.0/74 | 4.1/76 3.3/6.6 17/64 | 2.0/4.7 1.1/3.1  1.2/2.7 | 3.2/4.7
1-Axis, N-S | Average 32 3.6 3.9 45 4.6 5.1 5.6 53 47 4.3 3.1 =l 4.2
Tilt=Latitude | Min/Max | 1.7/4.7 2.1/5.4 2.0/5.3 | 2.9/6.5 3.2/6.3 3.7/6.9 | 4.0/7.3 3.3/6.7 1.9/7.1 2.6/5.9 1.5/44 1.8/4.1 | 3.5/5.2
|t Average 35 37 3.9 4.6 49 5.5 6.0 533 4.7 4.4 33 v 44
[ Min/Max | 1.8/5.1 22/56 2.0/5.3 | 3.0/6.6 34/6.6 40/75| 42/7.8 3.5/69 19/7.1 2.6/6.0 1.6/47 2.0/4.4 | 3.7/54
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -2.9 0.1 6.4 127 18.1 23.1 25.8 24.6 19.9 135 6.1 -0.7 122
Daily Minimum Temp -8.7 -5.7 0.1 6.0 11.8 172 19.8 183 13.2 6.4 0.0 6.1 6.0
Daily Maximum Temp 2.8 59 12.8 19.4 243 29.0 31.8 30.8 26.5 20.6 b 4.7 18.4
Record Minimum Temp | -28.9 -30.6 217 | -122 -33 6.1 6.1 5.0 -1.7 7.2 -167  -322 | -322
Record Maximum Temp | 22.8 28.9 213 35.0 36.1 41.7 433 43.3 42.8 35.6 29.4 228 43.3
HDD, Base 18.3°C 659 510 368 173 67 3 0 0 31 157 367 589 2925
CDD, Base 18.3°C 0 0 0 5 61 146 233 195 78 i 0 0 724
Relative Humidity (%) 70 69 66 64 69 71 70 71 73 68 71 72 69
Wind Speed (m/s) 4.4 4.5 5.3 52 4.6 4.2 3.8 3.6 L M 39 4.3 4.2 43
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Variability of Latitude Fixed-Tilt Radiation

 Wichita, KS

WBAN NO. 03928
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— + LATITUDE: 37.65° N
S : LONGITUDE: 97.42° W
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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 25 33 43 54 6.1 6.7 6.8 6.1 4.9 38 2.6 22 4.6
Min/Max | 2.0/3.0 2.8/3.8 3.2/4.9 | 4.6/62 5470 6.0/7.6| 6.1/7.7 52/68 3858 | 3.1/44 22/3.1 1.92.6 | 4.3/4.8
Latitude -15 Average 3.6 4.3 5.0 5.8 6.1 6.5 6.8 6.4 3.5 4.8 ) 33 52
" “ | Min/Max | 2.7/48 3.4/52 3.6/50 | 4.8/6.8 54/70 58/74 | 6.0/7.6 54/7.1 4.1/6.7 | 3.7/57 2947 26/43 | 48/55
T.afitnde Average 42 4.7 3.2 3.7 - 6.0 6.3 6.1 5.6 9.2 42 3.8 3.2
Min/Max | 3.0/5.6 3.7/57 3.7/62 | 47/67 50/6.6 54/68 | 5.6/7.0 5.1/69 4.1/69 | 3.9/62 3.2/54 29/5.1|48/57
Latitde +15 Average 45 4.9 A 2.3 3.1 3.4 3.3 5.6 54 bR 4 4.1 5.0
= | Min/Max | 3.1/6.1 3.7/60 35/6.1 | 43/62 45/58 4.7/58 | 49/6.0 47/63 39/6.7| 3.8/63 34/58 3.1/56|4.5/55
90 Average 4.1 4.1 3.7 32 2.6 24 2.6 31 3.6 4.2 39 38 34
. Min/Max | 2.7/56 3.2/50 2544 | 2.6/37 2429 23/2.6| 24/27 27/34 26/45| 29/51 3052 28/53|3.0/38
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
Q Average 37 4.6 5.8 7.2 7.9 8.8 A 8.2 6.7 54 38 32 6.2
Min/Max | 2.6/4.9 3.5/57 4.1/7.1 | 57/88 6.9/94 7.4/10.3| 8.0/10.6 6.6/9.6 47/84 | 40/6.7 3.049 25/4.3|57/68
Latitude <15 Average 4.5 54 6.4 7.6 8.0 8.7 9.1 8.5 7.2 6.2 4.6 4.0 6.7
® Min/Max | 3.1/6.2 4.0/6.7 4479 |59/93 69/9.6 7.4/10.3| 8.0/10.6 6.8/9.9 5.0/9.2 | 44/7.7 3.5/6.1 3.0/55 | 6.1/74
Takiide Average 5.0 8.7 6.6 %8 7.8 8.4 8.8 84 7.3 6.5 5.0 4.4 6.8
Min/Max | 3.3/6.8 4.2/72 4.4/8.1 | 5892 6.7/9.3 7.1/9.8 | 7.7/102 6.6/9.8 5.0/93 | 4.6/80 3.7/6.6 3.3/6.2 | 6.1/7.5
Latitude +15 Average ia 5.8 6.5 1.2 73 7.8 8.3 8.0 Tl 6.5 5.1 4.7 6.6
; sl Min/Max | 3.4/72 4.3/7.3 4.3/80 | 56/89 63/87 6.6/92 | 7.2/9.6 63/9.3 48/9.1 | 4581 3.869 3.4/66 | 5973
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 Dee | Yonr
At Average 5.3 3.9 6.6 7.6 8.1 8.9 93 8.6 7.3 6.6 5.2 4.7 7.0
5 Min/Max | 3.5/7.3 4.3/7.3 4.4/8.1 | 59/93 7.0/9.7 7.5/105| 82/10.8 6.8/10.0 50/9.3 | 4.6/8.1 3.97.0 3567 | 63/7.7
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 3.2 g 33 3.6 38 4.5 4.7 43 37 . 3.1 3.0 37
Horiz Axis Min/Max | 1.6/5.1 1845 1.7/45 | 25/5.1 2951 33/57 | 38/62 30565 1953 20/5.0 2047 1948 | 3.1/43
1-Axis, N-S | Average 25 3.0 3.8 4.9 3.1 5.9 6.3 5.7 45 38 25 2.1 4.2
Horiz Axis Min/Max | 1.2/40 1.7/42 2.0/52 | 3.2/6.7 4.0/69 4.3/7.6 | 50/82 39/74 2465 | 2.0/52 1.6/3.8 14/35 | 3.6/49
1-Axis, N-S | Average 35 4.0 44 5.0 4.9 5.5 6.0 5.8 5.0 4.7 35 32 4.6
Tilt=Latitude | Min/Max | 1.8/5.7 2.2/5.5 2.3/6.0 | 3.3/7.0 3.8/6.7 4.1/7.1 | 4878 3975 27/72| 25/64 2353 20/52 | 3955
9 Koke Average 38 4.1 4.4 5.0 52 6.0 6.4 6.0 5.0 4.8 X 34 438
;i Min/Max | 1.9/6.1 2.2/56 23/6.0 | 34/7.1 4.1/7.1 4477 | 5.1/84 4077 2.7/72| 25/65 24/56 22/56 | 4.0/5.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) -1.4 1.6 7.4 13.6 18.7 24.3 274 26.3 1.3 14.8 7.1 0.6 134
Daily Minimum Temp -7.1 -4.6 0.9 6.9 12.4 18.1 21.1 19.9 15.1 8.1 1.1 5.0 7.2
Daily Maximum Temp 43 T 14.0 202 24.9 30.4 338 326 274 214 12.9 6.1 19.7
Record Minimum Temp | -24.4 -29.4 -18.9 9.4 -0.6 6.1 10.6 8.9 -0.6 -6.1 -17.2 267 | -294
Record Maximum Temp | 23.9 289 317 356 37.8 433 45.0 433 41.7 35.0 294 28.3 45.0
HDD, Base 18.3°C 612 470 338 154 3% 3 0 0 16 123 338 551 2662
CDD, Base 18.3°C 0 0 0 11 67 181 282 2406 104 12 0 0 904
Relative Humidity (%) 70 68 64 63 67 64 59 61 67 65 70 72 66
Wind Speed (m/s) 54 Fad 6.2 6.1 54 52 g1 49 5.1 T2 54 5.4 5.4
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