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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +11%
Tilt () Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 2.0 29 3.9 4.9 3.6 6.2 6.1 5.4 4.4 33 23 Iy 4.1
Min/Max | 1.7/2.3  24/35 34/44 | 42/57 5.1/66 55/69 | 53/68 35.0/60 3949 | 2838 1826 1520|3842
1 atitude -5 Average 3.0 38 4.6 33 3.7 6.1 6.0 5.8 5.0 4.3 3. 2.6 4.6
Y | Min/Max | 2.4/3.6  2.9/48 3.9/54 | 44/63 5.1/6.7 54/6.7 | 52/68 52/64 43/58 | 3.5/51 23/39 2.0/3.1 | 4.3/49
e ae Average 34 4.2 4.8 52 54 5.6 5.6 3.5 3l 45 3.5 3.0 4.6
Min/Max | 2.6/4.1 3.1/54 4.0/57 | 43/6.2 48/63 5.0/62 | 4863 50/62 43/60 | 3.6/54 24/45 22/35 | 4.3/49
Pabible: D1 Ayerage 36 43 4.7 4.8 4.7 4.9 4.9 5.0 4.9 4.6 S8 3.2 44
Min/Max | 2.8/44 3.2/57 3.8/56 | 3.9/57 4.2/56 43/53| 42/55 46/56 4.1)58 | 3.6/55 25/48 22/38 | 4.1/4.7
90 Average 34 37 25 3.0 2.6 2.5 2.6 3.0 34 3.1 32 3.0 3.1
Min/Max | 24/42 27/52 2842|2536 2430 23/26| 2428 2833 2841 | 2844 21/43 2037 | .2.9133
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty =11%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 29 4.0 5.3 6.4 7 7.8 7 7.0 5.8 4.6 3.0 25 53
Min/Max | 2.3/3.5 3.0/53 42/63 | 5.1/80 62/87 6.5/9.1 6.2/8.7 6.2/8.0 49/68 | 3.6/56 22/39 19/29 | 5.0/5.7
Lattads <15 Average 3.6 4.7 59 6.7 T2 7.8 7.7 T3 6.3 53 3.7 - 5.8
7 | Min/Max | 2.7/45 35/63 4.7/7.1 | 53)85 62/88 65/9.1 | 6.2/88 6584 53/7.6| 4.1/66 2549 22/37 | 54/62
Lairnis Average 4.0 50 6.0 6.7 7.0 73 74 T2 6.3 5.5 4.0 34 5.8
Min/Max | 3.0/49 3.6/67 4.7/73 | 52/84 6.0/8.6 62/87 | 6.0/85 6.3/82 33/7.7 | 42/68 2753 2.4/4.1 | 54/63
Lititide 415 Average 4.1 3.1 59 6.4 6.6 7.0 6.9 6.8 6.2 3.3 4.1 3.6 3.7
Miﬂ/Maxﬁ 3.1/52  3.6/69 4.6/7.2 | 4.9/8.1 5.6/8.1 5.8/8.1 5.6/7.9 6.0/7.8 5.1/75 | 42/69 27/56 24/43 | 5.2/6.1
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +11%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2 AKis Average 4.2 %3 6.0 6.8 T3 8.0 7.8 7.3 6.4 5.6 4.2 3.6 6.0
= Min/Max | 3.1/52  3.7/6.9 4.7/7.3 | 5.3/85 6.3/89 6.7/93 | 63/89 65/84 53/77 | 42/69 28/56 25/44|56/65
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +11%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
1-Axis, E-W | Average 2.4 27 2.9 3.0 2.2 3.6 35 3.3 3.0 29 23 21 29
Horiz Axis Min/Max | 1.5/33 L5/3.8 1.9/40 | 1.7/42 2444 26/47 | 2344 27142 2.1/40| 19/4.1 1.2/3.6 1.1/2.8 [2.:6/33
1-Axis, N-S§ | Average 1.8 2.5 33 39 4.2 4.7 4.6 4.2 35 29 1.8 1.4 32
Horiz Axis Min/Max | 1.1/24 14/35 2.1/45 | 23/56 32/58 33/62 | 3.0/57 3.4/53 25/4.7| 1.9/4.1 1.0/2.8 0.8/1.9 | 2.8/3.7
1-Axis, N-S | Average 26 39 39 4.1 4.1 44 4.4 43 4.0 3.7 2.6 23 3.6
Tilt=Latitude | Min/Max | 1.7/3.6  1.8/4.6 2.5/53 | 24/58 3.1/57 3.1/58 | 2.8/54 35/55 2853 | 2351 1l4/41 1.2/3.0|32/4.1
2 Axis Average 2.8 34 3.9 42 4.3 48 4,7 4.5 4.0 37 28 24 38
Min/Max | 1.8/3.8 1.9/4.8 2.5/53 | 2.4/59 33/60 34/63 | 3.0/58 3.6/56 2.853| 24/52 1543 13/32|3.3/43
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.8 0.8 5.9 | A 16.9 21.9 247 239 20.0 13.4 7.9 2 123
Daily Minimum Temp 5.3 -4.0 0.6 54 11.2 16.4 19.5 18.8 14.6 7.6 2.8 2.4 7.1
Daily Maximum Temp 3.7 5.3 112 17.0 2.7 27.4 29.8 28.9 254 19.2 13.1 6.6 17.6
Record Minimum Temp | -25.6 -21.1 -16.7 7.8 -1.] 5.0 8.9 6.1 22 -4.4 -100 217 | -25.6
Record Maximum Temp | 23.9 25.6 30.0 344 35.0 3z 389 383 37.8 32.8 20.4 23.3 38.9
HDD, Base 18.3°C 592 492 384 213 68 0 0 0 19 160 22 503 2743
CDD, Base 18.3°C 0 0 0 0 24 111 196 172 69 8 0 0 581
Relative Humidity (%) 68 65 62 62 67 69 70 72 72 71 a9 69 68
Wind Speed (m/s) 4.5 4.6 5.1 4.9 4.2 3.8 3.5 3.4 3.6 3T 42 43 42
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