Monthly Radiation (kKWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

 Charleston, WV

WBAN NO. 13866

LATITUDE: 38.37° N

_|_ LONGITUDE: 81.60° W
. ELEVATION: 290 meters
MEAN PRESSURE: 983 millibars
STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncerlainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average | 2.0 2.7 3.7 4.8 5.6 6.0 5.8 53 43 33 2.1 1.7 3.9
Min/Max | 1.7/23 2233 3.1/42 | 3.7/59 4.8/64 53/69 | 47/66 4758 3852 | 2.840 1726 1520 |3.543
Yatitnds 16 Average a7 a2 43 31 5.6 59 5.7 55 49 4.1 29 23 4.4
Min/Max | 2.1/3.3 2.6/44 34/50 | 3.8/64 48/65 52/68 | 4.6/6.6 48/62 42/6.1 34/52 2.0/3.8 1.8/3.0 | 3.9/4.8
Latitads Average 29 3.6 44 5.0 53 54 5.3 53 4.9 44 3.1 2.6 4.4
Min/Max | 2.3/3.8 2.7/48 3.4/52 | 3.6/6.3 45/6.1 48/62 | 43/6.1 4660 42/62| 35/56 2143 19/34 | 3.8/49
Latituds +15 Average = 37 43 4.6 4.7 4.7 4.7 49 4.7 4.4 33 27 4.1
v Min/Max | 2.3/40 2.7/5.0 33/5.1 | 3.3/59 4.0/54 42/53| 3854 42/54 39/6.0 | 3557 2.1/46 1.9/37 | 3.6/4.6
90 Average 28 3.1 ki) 2.9 25 2.4 24 2.8 32 3.5 2.8 25 28
Min/Max | 2.0/3.7 2243 2437|2136 232028 2225 2327 2531 2641 2945 L1741 1734 | 25/32
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 2.6 35 48 6.1 7.1 75 7.2 6.7 5.6 4.4 2.8 22 5.0
Min/Max | 2.0/3.3 2.6/47 3.7/58 | 42/82 5.7/85 63/9.3| 55/84 56/1.7 4.6/74 | 34/57 1938 17/28 | 43/56
Latiadh o168 Average 31 4.0 5.3 6.4 7id S T2 69 6.0 5.1 34 27 54
Min/Max | 2.3/4.1 2.9/56 3.9/64 | 42/87 58/8.6 62/92 | 54/85 5780 49/8.1 | 39/66 21/47 19/3.6 |4.6/6.1
1 atithds Average 3.3 4.2 33 6.3 6.9 7.2 6.9 6.7 6.1 53 3.6 29 54
Min/Max | 24/44 3.0/59 3.9/6.6 | 4.1/86 56/83 6.0/89 | 52/82 5.6/7.8 4982 | 40/69 22/51 20/39 |4.6/6.1
Latitade +15 Average 3.5 42 53 6.0 6.5 6.7 6.5 6.4 5.9 53 3.7 30 53
Z | Min/Max | 2.5/4.6 3.0/6.0 3.8/6.5| 39/83 52/78 5583 | 4976 53/74 47/80| 40/70 22/53 2.1/42 | 45/6.0
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 Des | Year
5 Axis Average 3.5 4.3 54 6.4 FiZ 7.6 78 6.9 6.1 53 37 3.0 a8
Min/Max | 2.5/4.7 3.0/60 4.0/66 | 43/8.7 5887 64/94 | 56/86 5780 4982 | 4170 22/54 2.1/42 | 47/63
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 17 1.9 24 27 31 33 3.1 30 27 24 1.9 1.6 25
Horiz Axis Min/Max | 0.9/2.8 1.0/34 1.2/33 | 1.0/45 2.0/43 2547 | 1842 2038 1843 1.841 0833 0727 | 19/3.1
1-Axis, N-S | Average 13 1.8 23 35 4.1 43 4.0 38 33 29 15 1= 29
Horiz Axis Min/Max | 0.6/2.1 09/3.1 14/40 | 1.3/59 2.6/57 32/63| 24/54 25/50 22/53| 1.8/40 0.62.6 05/1.9 | 22/35
1-Axis, N-S | Average L9 23 5 i 33 4.0 4.1 3.8 3.9 3.7 34 22 8 32
Tilt=Latitude | Min/Max | 0.9/3.1 1.2/4.1 1.6/4.6 | 1.4/62 25/55 3.0/59 | 2.3/51 2.6/5.1 2459 | 22/51 0538 08/2.8 24/3.9
i Ante Average 20 2.4 3.1 38 4.2 4.4 4.1 4.0 a 35 2.3 1.8 33
Min/Max | 1.0/3.3 1.2/4.2 1646 | 1463 27/58 32065 | 2455 2753 24/59 | 2351 0.9/4.0 0.8/3.1 | 2.5/4.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) 0.1 E9 T 7l s 3B 239 233 19.8 134 8.2 2.8 12.8
Daily Minimum Temp -5.0 -3.5 1.7 6.0 10.8 15.4 18.0 17.4 13.6 6.8 2.4 22 6.8
Daily Maximum Temp 5.1 7.4 13.7 193 24.2 28.4 29.8 29.1 26.0 20.1 14.1 7.8 18.8
Record Minimum Temp | -26.1 -21.1 -17.8 -7.2 -33 0.6 7.8 5.0 151 -8.3 -144 244 | 261
Record Maximum Temp | 26.1 25.6 317 344 33.9 36.7 40.0 38.3 38.9 333 204 26.7 40.0
HDD, Base 18.3°C 567 459 329 173 T2 6 0 0 24 166 303 482 2581
CDD, Base 18.3°C 0 0 0 3 406 112 174 153 69 14 0 0 573
Relative Humidity (%) 69 67 61 39 67 32 76 77 i ¥ 69 70 70
Wind Speed (m/s) 32 <l 34 33 2.6 2.3 22 2.0 Zil 7.2 27 3.0 2.9
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Elkins, WV

WBAN NO. 13729

LATITUDE: 38.88° N

LONGITUDE: 79.85° W
ELEVATION: 594 meters
MEAN PRESSURE: 947 millibars

STATION TYPE: Secondary

Monthly Radiation (KWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation
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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 1.9 2.6 36 4.5 3.3 57 &5 5.0 4.1 31 2.0 1.6 38
Min/Max | 1.7/22 2.1/3.1 3.0/4.1 | 3.8/5.7 44/60 52/6.6 | 49/6.0 45/56 3.6/48 | 27/38 1.6/26 1.4/19 | 3.6/4.0

Latitude -15 | Average 2.6 33 4.1 4.8 5.3 5.6 55 52 4.6 39 2.7 2l 42
: © | Min/Max | 2.0/3.3 24/42 3.2/48 | 3.8/62 4.4/6.] 5.0/6.5 | 4.8/6.0 47/59 40/55| 32/50 2.0/3.8 18/28 | 3.9/44

Latitude Average 29 E 42 4.7 5.0 52 5:1 = 4.7 4.1 20 24 4.2
Min/Max | 2.1/3.8 25/4.6 32/50| 3.7/6.1 4.1/57 4.7/59 | 4.5/56 45/57 39/56 | 3454 21/43 19/33 | 39/44

Lakitode + 15 Average 3.0 3.6 4.1 4.4 44 4.5 45 4.6 4.5 4.1 30 2.6 39
~ | Min/Max | 2.2/4.1 25/48 3.1/49 | 34/5.6 3.7/5.1 4,1/5.1 | 4049 4.1/52 3.7/54 | 34/55 2.1/45 19/35 | 3.7/42

90 Average 2.7 3.1 it 2.8 24 23 24 27 3.1 32 2.6 2.4 il
Min/Max { 2.0/3.8 21/43 23036 | 22/35 20/28 2225 | 2225 2430 2537 | 2744 1840 16/33 | 2530

Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
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Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 5 34 45 X7 6.6 6.9 6.6 6.1 31 4.0 2.6 2l 4.7
Min/Max | 1933 24/44 3.3)56 | 42/77 52/77 6086 | 5775 5472 4263 | 33/54 1937 1627 | 4.3/5.1
Latitude .15 | Average | 30 3.9 5.0 6.0 6.6 69 6.7 6.4 5.6 4.6 3.1 2.5 5.0
Min/Max | 2.2/4.1 27/52 35/6.2 | 43/82 5.2/78 59/85| 57/7.5 55/75 45/69 | 3.8/63 22/46 1934|4754
Eatiinds Average 3.2 4.0 5.0 33 6.4 6.6 6.4 6.2 5.6 4.8 i 2.7 5.0
Min/Max | 2.3/45 2.7/55 3.5/63 | 42/81 50/76 5782 | 54/73 53/73 44/10| 39/6.6 23/5.0 2.0/3.8 | 4755
Latineds +15 Average 3.3 4.1 5.0 5.0 6.0 6.1 6.0 59 54 4.8 34 2.8 49
! “ | Min/Max | 2.3/47 2.7/57 34/6.2 | 40/7.8 4.6/7.1 53/7.6 | 51/6.8 5.0/70 43/6.8 | 39/6.7 23/52 2.0/4.0 | 4.5/5.3
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 Novy Dec Year
Fokrie Average 34 4.1 5.1 6.0 6.7 7| 6.8 6.4 5.6 4.9 34 29 52
Min/Max | 2.4/4.8 2.7/57 3.5/63 | 43/82 52/79 6.1/8.7 | 58/7.7 55/75 45/7.0| 40/6.7 23/52 2.0/40 | 4.8/5.6
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May Tune July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 1.6 | 2l 2.4 23 29 28 2.7 2.5 24 1:7 1.4 2:3
Horiz Axis | Min/Max | 0.7/28 0728 09/3.2 | L.1/41 1536 2042 | 2.1/34 1935 L163.6| L7/3.9 0832 0624 | 1927
1-Axis, N-S | Average 1.2 1.6 24 31 3.6 38 35 33 2.9 2.4 1.3 0.9 25
Horiz Axis Min/Max | 0.5/2.1 0.7/26 1.0/3.5 | 1.4/53 2.0/47 2.6/55| 2.6/44 25/44 1942 | 1738 06/25 04/1.7 | 2.1/3.0
1-Axis, N-S | Average 1.7 7 2.8 33 3.5 e 33 34 3.3 3.0 1.9 1.4 2.8
Tilt=Latitude | Min/Max | 0.7/3.1 0.9/3.4 12/42 | 1.5/56 2.0/4.6 25/52 | 2542 2545 2147 | 2.1/48 09/3.6 0.6/2.5 | 2.4/33
g% kvis Average 1.8 22 2.8 35 3.7 38 3.6 35 33 3l 2.0 1.6 2.9
: Min/Max | 0.8/3.3 0.9/3.5 1.2/4.2 | 1.5/57 2.1/49 27/56 | 2.7/46 2.647 2.1/47 | 22/49 09/38 0.6/28 | 24/34
Average Climatic Conditions
Element Jan Feb Man Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 2.7 -1.2 42 9.0 14.1 18.2 204 19.9 16.6 10.2 52 0.0 95
Daily Minimum Temp -8.8 -1.6 2.7 1.6 6.7 4.1 13.8 13.4 9.9 29 -1.3 -5.9 28
Daily Maximum Temp 3:3 52 112 16.4 21.6 25.3 26.9 26.3 23.1 17.6 11.6 5.9 16.2
Record Minimum Temp | -31.1 -30.0 -26.1 -16.1 -6.7 -3.9 0.0 1.1 -2.8 -11.7 -17.8 -31.1 -31.1
Record Maximum Temp | 24.4 223 28.9 % 222 33.9 372 35.0 36.1 30.0 26.7 24.4 e
HDD, Base 18.3°C 633 548 437 280 138 34 6 13 73 254 395 568 3400
CDD, Base 18.3°C 0 0 0 0 7 31 70 6l 19 3 0 0 192
Relative Humidity (%) 74 73 70 68 7 78 81 83 83 77 75 77 76
Wind Speed (m/s) 33 32 33 33 2.3 22 20 1.8 1.9 23 3.0 3.2 2.7
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 Huntington, WV

WBAN NO. 03860

LATITUDE: 38.37° N

LONGITUDE: 82.55° W
ELEVATION: 255 meters
MEAN PRESSURE: 988 millibars

STATION TYPE: Secondary

Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Unceriainty +9%

Tilt (°) Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
0 Average 2.0 207 3 4.8 5.6 6.0 5.8 52 4.3 33 2.1 1.7 3.9
Min/Max | 1.7/2.3 2.3/3.4 3.1/44 | 3.9/5.7 47/7.0 53/74 5370 4662 3755 2.714.1 1.6/2.6 1.4/2.0 | 3.7/4.7
Latitisde <18 Average 26 34 43 5.1 3.6 3 5.3 54 4.9 4.1 2.8 23 44
Min/Max | 2.0/3.3 28/4.6 34/53 | 4.0/62 4.7/7.1 5.2f1.2 5.2/69 4.7/6.6 4.1/64 | 3.2/54 2.0/38 18/3.0 | 4.0/53
Latitids Average 2.9 3.6 4.4 49 53 54 5.3 52 49 4.4 3.1 25 4.3
‘ Min/Max | 2.1/3.7 29/5.0 3.4/5.5 | 3.9/6.1 4.4/6.7 4.8/6.6 | 48/64 45/64 4.1/65 3.4/58 2.0/43 19/34 | 3953
Latitude +15 Average 3.1 30 4.3 4.6 4.7 4.7 4.7 4.8 4.7 4.4 3.2 T 4.1
Min/Max | 2.1/4.0 2.9/52 3.3/54 | 3.6/5.7 3.9/59 4.2/5.7 4.3/5.6 4.1/58 3.9/6.3 3.3/59 2.1/46 2.0/3.6 | 3.7/5.1
90 Average 2.8 3.1 31 2.8 2:5 3 2.4 28 32 35 28 2.4 2.8
Min/Max | 1.8/37 2344 24/4.0 | 23/35 2230 232/27 | 2327 24/33 2743 | 26/47 1.7/40 1.7/34 | 2.5/3.4
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 2.6 e s’ 4.8 6.1 7.1 1.5 T3 0.6 5.6 4.5 2.8 v 5.1
Min/Max | 1.9/33 2.8/49 3.7/62 | 46/7.8 5595 6499 | 6594 5.6/83 4.6/7.7 | 3.3/59 1.8/3.9 1.6/2.8 | 4.6/6.4
T aittadie1% Average 31 4.1 5.2 6.4 7.1 1.5 7.3 6.8 6.1 5.1 33 26 54
4 ~ | Min/Max | 2.2/4.0 3.1/58 4.0/69 [ 4.7/82 56/9.6 6.4/9.9 | 64/95 5.8/86 4984 | 3.7/69 2.1/48 | 9/3.5 | 48/69
1 uitinde Average 23 4.3 5.3 6.3 6.9 T2 7.0 6.7 6.1 53 36 2.8 5.4
Min/Max | 2.3/4.3 3.2/6.1 4.0/7.1 | 4.6/8.2 54/94 6.1/9.5 6.2/9.1 5.6/85 4.9/8.5 3.8/7.2 22152 2.0/39 | 48/69
Lafitude 415 Average 34 4.3 52 6.0 6.5 6.7 6.6 6.4 59 5.3 k) 29 53
Min/Max | 2.3/4.5 3.2/6.3 3.9/7.0 | 44/7.9 5.0/88 57/89| 5886 53/81 47/83 | 3.8/7.3 22/54 2.1/4.1 | 47/6.8
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Unceriainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2. Axis Average 35 4.3 54 6.4 Tl 1T 7.4 6.9 6.1 5.4 37 3.0 5.5
2 Min/Max | 2.3/4.6 3.2/63 4.0/7.1 | 47/83 57/9.8 05/10.1| 6.6/9.6 58/8.6 49835 3.8/7.3 22154 2.1/42 | 50/72
Direct Beam Solar Radiation for Concenirating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 2.0 2.4 27 3.1 33 51 29 27 2.8 1.9 25 2.5
Horiz Axis Min/Max | 0.8/2.7 1.0/3.6 1.4/36 | 1.3/40 2.1/49 2.5/5.1 2.6/4.8 2.1/43 1.8/45 1642 0933 09/2.5 | 2.1/3.7
1-Axis, N-S Average 1.3 1.9 2.1 35 4.1 4.3 4.1 3.7 33 2.8 135 i1 29
Horiz Axis Min/Max | 0.6/2.0 1.0/3.3 1.6/42 | 1.8/5.3 2.7/6.6  3.2/6.7 34/64 28/55 22/54 1.6/4.1 0.6/27 06/1.8 | 2.4/43
1-Axis, N-S | Average 1.9 2.5 32 aq 4.0 4.1 39 38 37 35 23 1.6 i2
Tilt=Latitude | Min/Max | 0.9/3.0 1.3/4.4 1.8/48 | 1.9/55 2.6/64 3.0/6.3 3.2/6.1 2.8/56 24/6.0| 20/52 09/37 09/2.7 | 2.6/47
5 Agis Average 2.0 2.5 3.2 3.8 4.2 44 4.2 39 37 35 23 1.8 33
Min/Max | 0.9/3.2 1.3/4.5 1.8/48 | 1.9/56 2.8/6.8 3.3/69 | 34/66 29/58 25/60 | 2.0/53 1.0/3.9 1.0/29 | 2.7/49
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature 5] 0.0 L3 7.8 129 17.7 21.6 23.7 23.1 19.8 13.4 8.1 27 123
Daily Minimum Temp -4.9 3.3 1.9 6.6 11.3 15.8 18.3 5 g 13.9 T2 2.8 2.0 21
Daily Maximum Temp 4.8 6.8 13.6 123 24.0 274 291 284 25.6 19.6 133 7.4 18.3
Record Minimum Temp | -26.7 =2l -18.9 -6.7 -2.8 4.4 7.8 6.1 -0.6 -8.9 =133 =350 | =267
Record Maximum Temp | 233 26.1 30.0 333 339 37.8 389 37% 36.1 30.0 27.8 26.7 389
HDD, Base 18.3°C 568 465 327 166 67 6 0 4 29 167 308 484 2592
CDD, Base 18.3°C 0 0 0 4 46 104 167 151 73 13 0 0 558
Relative Humidity (%) 70 67 62 59 68 73 76 TF 77 71 69 71 70
Wind Speed (m/s) 34 34 3.6 35 2.8 26 24 23 24 2.6 3.2 35 3.0
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