WBAN NO. 94224

LATITUDE: 46.15° N

LONGITUDE: 123.88° W
ELEVATION: 7 meters
MEAN PRESSURE: 1017 millibars

STATION TYPE: Secondary

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 Tuly Aug Sept Oct Nov Dec Year
0 Average i 1.8 2.8 3.9 4.9 5.3 54 4.8 3.8 24 1 1.0 3.2
Min/Max | 0.9/1.4 1.3/23 2.3/34 | 3.3/45 4.0/56 44/6.1 | 4.6/62 40/56 3345 | 1929 1116 0913 |3.034
: Average 1.7 2.4 34 43 5.0 52 54 5.1 47 33 20 1.5 3.7
Latitude -15 &
Min/Max | 1.1/25 1435 25/45|34/52 4.0/58 42/60 | 45/63 42/62 3757 | 2343 14/28 1.1/25 | 3.3/3.9
fatinuda Average 1.9 2.6 34 4.2 4.7 4.7 5.0 4.9 47 33 2.1 1.7 3.6
Min/Max | 1.2/28 14/38 2547|3350 3.7/54 39/55| 4.1/58 4.0/60 3.7/58 | 24/46 1531 11/2.9 ]| 3.3/3.9
Lafitids +15 Average 2.0 2.6 33 3.8 4.1 4.1 4.4 4.4 45 3.5 o 1.8 3.4
e Min/Max | 1.2/3.0  1.3/3.9 2.3/4.6 | 3.0/47 3348 3.4/48 | 3.651 3.654 35/56| 23/46 1532 1.1/32]3.1/37
90 Average 1.8 2.2 2.6 2.7 2.7 2.5 2.7 3.0 34 29 1.9 1.6 25
Min/Max | 1.0/2.8 1.1/3.5 1.83.7| 2233 22/30 22729 | 2331 2537 26/42| 1939 1330 1.03.1/[2328
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 July Aug Sept Oct Nov Dec Year
0 Average 115 23 35 4.9 6.1 6.4 6.7 6.1 852 3.3 165 I 4.1
Min/Max | 0.9/2.1 1.3/34 26/47 | 3.8/60 44/73 5.1/7.9 | 54/83 4.6/7.6 4.0/6.8 | 2343 12/24 09720 | 3.7/44
Latitude -15 | Average 1.9 28 4.0 53 6.2 6.4 6.8 6.4 59 4.0 2.2 1.7 4.5
anitu | Min/Max | 1.2/3.0 14/43 28/55| 39/6.6 45/7.6 5.1/80| 54/84 4881 44/78 | 26/53 1532 1.1/3.0]|4.0/49
[ttt Average 2.1 29 4.1 5.2 6.0 6.1 6.6 6.3 5.9 4.1 2.3 1.8 4.5
i Min/Max | 1.2/3.2  L4/45 2857 | 3.8/65 43773 4977 | 52/81 4780 4478 | 2756 1635 1.1/33 | 4.0/48
Fontitrds +1% Average 2.2 29 4.0 4.9 5.6 3.7 61 6.0 5.8 4.1 24 1.9 4.3
AL Min/Max | 1.2/34 L4/46 27/5.6 | 3.6/62 4.0/69 45/72 | 48/7.6 44/76 4277 | 2.6/56 1636 12/35 | 3.9/47
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 Beg | Yoeur
gt Average 2.2 3.0 4.1 53 6.3 6.6 7.0 6.5 6.0 42 24 1.9 4.6
e Min/Max | 1.2/3.4 14/46 28/57 | 40/66 4577 5382 | 56/86 4982 44/79 | 2.7/56 1.6/3.6 12/3.6 | 4.2/50
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 k4] 1.4 1.7 21 il 2.7 31 2.9 2.9 2.1 1.2 10 2
Horiz Axis | Min/Max | 0.5/2.1 0.3/28 0929 | 1.2/30 1.2/3.6 1.5/3.9 | 1.9/44 1.7/42 1644 | 0933 0622 04/24 | 1824
1-Axis, N-S | Average | 0.7 1.2 1.8 2i5 3.3 3.4 39 3.6 3.3 1.9 0.8 0.6 23
Horiz Axis | Min/Max | 0.3/1.4 0.3/23 09/2.9 | 1.53.7 1547 20/5.0| 25/57 2.0/53 18/52| 083.0 04/1.5 02/1.4 | 1.9/2.6
1-Axis, N-S | Average 1.2 1.7 23 2.8 3 3.3 38 3.8 39 2.6 i3 1:d 26
Tilt=Latitude | Min/Max | 0.52.3 04/33 1.2/38 | 1.6/4.1 1.6/47 1948 | 2455 2156 22/6.1| L1/41 06/24 0425 | 2.3/3.0
9 K ate Average 1.3 17 23 2.8 3.5 3.6 4.1 4.0 39 23 1.4 Lid 27
AsPal Min/Max | 0.52.5 04/34 1238 | 1641 1.6/49 20/53 | 2.6/59 22/57 22/6.1 | L1/41 0726 0427 | 2.3/3.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 595 6.8 7.6 9.0 114 13.8 15.6 15.9 14.7 11.4 8.3 5.8 10.5
Daily Minimum Temp 2.2 2.9 3.4 4.6 7.1 9.7 1£3 11.4 94 6.7 4.6 2.6 6.3
Daily Maximum Temp 8.8 10.6 11.8 13.3 15.6 17.8 19.7 20.4 99 16.2 11.9 9.0 14.6
Record Minimum Temp | -11.7 -12.8 5.6 -1.7 -1.1 2.8 39 39 0.6 3.3 9.4 -144 | -144
Record Maximum Temp | 194 222 228 28.3 30.6 33.9 37.8 33.6 35.0 294 213 17.8 37.8
HDD, Base 18.3°C 398 323 332 280 216 135 87 78 112 213 302 389 2866
CDD, Base 18.3°C 0 0 0 0 0 0 0 4 0 0 4] 0 4
Relative Humidity (%) 83 82 81 79 79 80 80 82 8l 83 83 84 81
Wind Speed (m/s) 43 42 4.1 4.1 39 4.1 4.0 3.8 35 35 4.1 4.1 4.0
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Variability of Latitude Fixed-Tilt Radiation Burns, OR
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gl : WBAN NO. 94185
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=gl -+ LATITUDE: 43.58° N
S ’ LONGITUDE: 119.05° W
s 47 ELEVATION: 1271 meters
= 3t | MEAN PRESSURE: 874 millibars
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?2/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 1.8 2.6 3.8 52 6.4 7al 5 6.5 31 34 1 £S5 45
Min/Max | 1.520 22/33 3.1/45 | 44/62 55/72 64/8.1 | 6881 54/73 4357 | 2.84.0 1424 LYL8 |4.147
Latitude -15 Average 2.8 37 4.7 5.8 6.5 6.9 75 7.0 6.3 4.8 2.8 2.4 5.1
¥ Min/Max | 2.1/34 2.7/5.1 3.7/57 | 47/7.1  55/73 62/7.9 | 6.7/8.0 5880 53/72| 3.8/6.0 1.9/4.1 1.9/3.4 | 47/5.6
T Affide Average el 4.0 49 57 6.1 6.3 6.9 6.8 6.4 5.2 3.1 2.7 5.1
Min/Max | 2.3/39 29/57 3.7/59 | 45/70 5.1/69 5772 | 62/74 55/17 53/14 | 4.1/66 2.0/47 2.0/40 | 4.6/5.6
Eititads +15 Average 53 4.1 4.8 5.3 54 5.4 6.0 6.1 6.1 52 33 29 4.8
& Min/Max | 2.4/42 2.8/59 3.5/58 | 42/6.5 45/6.1 4.9/62 | 53/63 5069 50/72| 4.1/67 2.0/50 2.1/43 | 43/53
90 Average 32 L 3.8 3.6 32 3.0 33 38 4.5 44 29 28 335
| Min/Max | 2.3/3.9 24/54 2846|2944 2735 2833 | 2934 3243 3653 | 3357 L1746 2042 3.1/3.9
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 25 3.7 33 7.2 8.8 9.7 10.7 9.4 7.6 8.l 26 2.1 6.3
Min/Max | 2.0/3.1 2.7/52 3.8/64 | 5.6/89 7.0/10.1 84/114| 9.6/11.8 7.2/11.1 6.3/9.1 | 4.0/6.6 1839 1.6/3.0 | 5.6/68
Lattade <15 Average 33 4.5 6.0 1.7 9.0 9.8 10.9 10.0 8.6 6.2 34 2.8 6.8
Y | Min/Max | 2.4/4.2 3.1/6.6 4.3/74 | 5.8/9.7 7.1/104 8.4/11.5| 9.8/120 7.6/11.8 7.0/10.2| 4.7/8.0 2.0/5.1 2.0/42 | 6.1/7.5
Latiute Average 35 4.8 6.1 7.6 8.7 9.4 10.5 9.8 8.7 6.5 3.6 3.1 6.9
Min/Max | 2.6/4.6 3.2/7.0 4.3/7.6 | 5.8/9.6 6.9/10.1 B.O0/11.1| 94/11.6 7.4/11.6 7.0/104| 4.9/84 2.1/56 22/47 | 6.1/7.6
Tonbltiide 415 Average 3.7 4.8 6.1 1.3 8.2 8.8 9.9 93 8.5 6.5 Ky 32 6.7
¢ = | Min/Max 2.7/48 3.2/72 42/75|55/93 65/96 7.5/104| 89/109 7.0/11.1 6.8/10.2| 49/85 2.1/58 23/49 | 5.9/74
Solar Radiation for 2-Axis Tracking Flai-Plaie Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
T Average 3.7 4.9 6.2 73 9.1 10.0 11.1 10.0 8.7 6.5 3.7 33 Tl
Min/Max | 2.7/4.8 3.3/7.2  4.3/7.6 | 5.9/9.7 7.2/10.6 8.6/11.8| 10.0/12.2 7.6/11.8 7.0/10.4| 4.9/85 2.2/59 2.3/50 | 6.3/7.8
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 1.9 2.4 2.9 3.3 44 5.1 6.2 5.5 48 3.8 2.0 1.8 37
Horiz Axis Min/Max | 0.9/3.1 0.8/44 1.6/4.0 | 1.9/52 2.7/55 3.8/6.6 | 53/7.1 3.3/69 3.5/6.1 | 23/55 0639 0934 | 3.2/43
1-Axis, N-§ | Average 13 2.1 3 4.6 5.9 6.9 8.3 73 5.9 3.7 1.5 1.1 43
Horiz Axis Min/Max | 0.6/2.1 0.6/3.8 1.7/4.4 | 26/6.6 3.7/74 5.1/89 | 7.2/96 44/94 43/7.6| 2.3/53 0529 0522 37/50
1-Axis, N-S | Average 2.1 2.9 3.9 4.9 5.8 6.5 8.1 75 6.7 4.9 24 1.9 4.8
Tilt=Latitude | Min/Max | 1.0/34 0.9/53 2.1/54 | 2.8/7.2 3.6/7.3 4.8/84 | 7.0/93 4.6/9.7 49/87 | 2.9/7.0 0.7/44 09/3.6 | 4.0/5.6
2. Axis Average 22 3.0 33 5.0 6.1 7.1 8.7 7.8 6.8 4.9 2.4 20 5.0
Min/Max | 1.0/3.7 09/55 2.1/54 | 2.8/7.3 3877 5.2/92 | 7.5/100 4.7/10.0 4.9/8.7 | 3.0/7.1 0.7/4.6 1.0/3.9 | 42/5.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec Year
Temperature (°C) 4.8 -1.4 2.4 6.0 10.4 14.4 19.0 17.9 12.8 T:2 0.9 -3.8 6.7
Daily Minimum Temp -10.6 -7.1 -3.9 -1.7 27 53 8.4 7.2 24 -2.2 -5.6 94 -1.2
Daily Maximum Temp 0.9 4.2 8.7 13.6 18.7 236 29.5 28.5 23.1 16.6 7.3 1.8 14.7
Record Minimum Temp | -32.8 -333 -15.6 -8.9 -5.6 -5.0 -3.9 22 -8.3 -19.4 -25.0 -289 | -333
Record Maximum Temp | 12.8 152 213 289 339 35.0 372 383 36.1 30.0 220 14.4 38.3
HDD, Base 18.3°C 718 554 494 370 244 124 32 i 175 344 523 687 4325
CDD, Base 18.3°C 0 0 0 0 0 8 53 43 8 0 0 0 112
Relative Humidity (%) 78 75 65 55 51 49 38 40 46 57 74 79 39
Wind Speed (m/s) 24 22 3.0 35 34 3.0 3.0 23 2.5 2.3 22 2.4 27
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 Eugene, OR

WBAN NO. 24221

LATITUDE: 44.12° N

LONGITUDE: 123.22° W

Monthly Radiation (KWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

4
ELEVATION: 109 meters !
MEAN PRESSURE: 1004 millibars
STATION TYPE: Primary
1
1961-1990 Average
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Solar Radiation for Flat-Plate Colleciors 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 13 2.0 ] 4.4 5.5 6.2 6.7 5.8 4.4 2.7 1.4 1.0 3.7
Min/Max | 0.9/1.7 14/24 25/4.0 | 35/52 46/63 353/72| 52/76 50/65 3552 21433 1117 0713 | 3.3/40
Lthis 15 Average 1.8 26 38 4.8 5.6 6.0 6.7 6.3 54 36 1.9 L4 4.2
: Min/Max | 1.2/3.0 1.7/33 28/52 | 36/59 45/64 5270 | 5.1/7.6 35.3/7.1 4.1/6.6 | 2.:6/47 1525 09/22 | 3.7/45
TAtme Average 2.0 2.7 38 47 5.3 55 6.2 6.0 59 38 251 1.6 4.1
Min/Max | 1.3/3.4 1.7/3.6  2.8/54 | 35/58 4.2/6.l 4.7/64 | 47/7.0 51/6.8 4.2/6.7 | 2.6/5.1 1.5/27 1.0/25 | 3.6/44
Latnida 118 Average 20 2.8 3.7 4.3 4.6 4.8 54 o e 5.2 38 2.1 1.6 38
i Min/Max | 1.3/3.6 1737 2.7/54 | 32/53 3.8/53 4.1/55| 4161 46/62 4.0/65| 2551 1528 1.0/27|3.3/4.1
90 Average 1.8 &2 24 3.0 2.8 2.7 Sl 35 3.5 3.2 1.8 1.5 2
Min/Max | 1.1/3.3 14/32 20M3 | 2237 24i3.F 24030 2533 30ED. 2948 [ 2043 1325 0925|2529
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 1.6 25 4.0 5.6 7 8.1 9.2 8.1 6.3 37 1.8 1.2 5.0
Min/Max | 1.0/2.6 1.6/34 29/57 | 39/7.1 54/86 64/9.9 | 6.4/108 64/94 45/79 | 2,649 1323 08/1.8 | 42/54
Latitade 415 Average 2.0 30 45 6.0 73 8.1 94 8.5 71 44 2.2 1.6 533
Min/Max | 1.3/3.5 1.8/4.1 3.1/6.6 | 4.1/7.6 55/89 6499 | 6.4/11.0 6.7/10.0 5.0/89 | 2.8/6.0 1.6/29 1.0/25 | 45/58
Tatitide Average 2.1 3.l 4.0 59 T 7.8 9.1 3.4 Bl 4.6 23 17 >3
Min/Max | 1.3/3.9 1.9/43 3.1/6.8 | 4.0/7.6 53/86 6.1/9.6 2107 6.5/9.8 5.0/9.1 29/63 1.6/3.0 10/28 | 45/58
Lutitude & 1% Average 2.2 3.1 45 5.6 6.7 7.3 8.5 8.0 6.9 4.6 23 B e 34 |
\ ¥ | Min/Max | 1.3/40 1843 30/6.7| 3873 4981 57/89]| 58100 62/94 4989 | 28/63 163.1 1029|4356
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
R Average 27 3.2 4.6 6.0 74 83 9.6 8.6 7.l 4.6 2.3 L7 53
s Min/Max | 1.4/4.1 1.9/44 32/68 | 4.1/7.7 55/9.0 6.6/10.2] 6.6/11.3 6.7/10.0 5.1/9.1 | 2.9/6.3 1.7/3.1 1.0/3.0 | 4.6/6.0
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 L1 1.4 2.0 25 32 3.9 5.0 4.4 38 24 1.1 0.8 2.6
Horiz Axis Min/Max | 04/25 0.5/2.3 1.0/3.6 | 1.2/3.6 1.9/44 25/58 | 27/6.7 29/57 22/52| 08/3.8 04/1.8 02/2.0 | 2.0/3.1
1-Axis, N-S Average 0.7 1.2 2.1 3.1 4.3 52 6.7 5.8 4.4 23 0.8 0.5 3.1
Horiz Axis Min/Max | 0.3/1.7 0420 1.0/38 | 1.5M4.6 24/58 3.3/7.6| 3588 3.7/76 26/62| 0835 03/1.3 0.1/1.2 | 2.3/3.6
1-Axis, N-S | Average 14 1.7 2.6 34 4.2 4.9 6.5 6.0 5.1 3.0 12 0.8 3.4
Tilt=Latitude | Min/Max | 0.4/2.7  0.6/2.8 1.3/47 | 1.6/49 24/58 3.1/7.2 | 3.4/85 3878 30012 1.0/4.7 0.5/2.0 0.2/2.0 | 2.6/4.0
5. Kis Average 1.2 1.7 2.6 34 4.5 54 7.0 6.2 3.1 3.0 1.2 0.9 35
5 N Min/Max | 0.5/29 0.6/2.8 1347 ]| 1.6/50 25/6.1 34/78 | 3.7/92 4081 30/72| 1.1/48 0521 0222 | 27/4.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 49 6.8 8.6 10.3 132 16.7 19.6 19.8 17.1 123 7.8 % | 11.8
Daily Minimum Temp 1.8 28 38 4.8 6.9 9.8 11.6 11.8 9.6 6.4 43 22 6.3
Daily Maximum Temp 8.0 10.8 133 15.8 19.5 23.4 27.6 oy 24.6 18.1 1.3 18 g
Record Minimum Temp | -20.0 -19.4 -6.7 -2.8 2.2 0.0 39 33 0.0 -12 -11.1 244 | 244
Record Maximum Temp | 19.4 217 25.0 30.0 33.9 37.8 40.6 42.2 39.4 344 244 20.0 422
HDD, Base 18.3°C 417 323 303 240 158 67 21 I 64 188 315 412 2526
CDD, Base 18.3°C 0 0 0 0 0 17 61 61 28 0 0 0 167
Relative Humidity (%) 87 85 80 76 74 70 64 635 70 81 88 89 77
Wind Speed (m/s) 34 35 <Ay 3.5 3.3 34 35 33 3:3 2.9 35 34 34
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Variability of Latitude Fixed-Tilt Radiation

Medford, OR

WBAN NO. 24225

LATITUDE: 42.37° N

=
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r
=
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5 : LONGITUDE: 122.87° W
3 ELEVATION: 396 meters
'fi MEAN PRESSURE: 970 millibars
=
2 STATION TYPE: Primary
— 1961-1990 Average
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Solar Radiation for Flai-Plaie 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 1.5 24 377 5.2 6.5 7.3 73 6.7 5.2 3:3 17 it 4.4
Min/Max | L.I/1.9  1.8/30 2.9/44|43/6.1 5574 6482 7.1/82 5474 4559 | 2.6/40 1221 09/L5 | 4.0/45
Latitude -15 Average 2.1 3.2 4.5 57 6.6 ¢ 5! T3 T2 6.3 4.5 23 i By 4.9
Min/Max | 1.5/3.0 2.1/44 33/57 | 46/68 5.6/7.6 63/80| 7.1/82 5881 5373 | 3.2/58 1532 1.1/23|43/51
Tatitnde Average 2.3 i i 4.6 5.6 6.2 6.5 7.1 6.9 6.4 4.8 24 L9 49
Min/Max | 1.5/3.5 2.1/48 3.3/6.0 | 45/6.7 5.2(7.1 58/73| 6515 56/78 53/75 3.3/6:3 1.5/3.6 1.2/2.6 | 43/5.1
t kit 0l Average 24 3.5 4.5 52 53 5.6 6.2 6.3 6.2 4.8 25 240 45
* | Min/Max | 1.5/3.7 2.1/50 3.2/59 | 4.1/63 4.6/6.3 50/63 | 5.7/6.5 5.1/7.0 5.0/72 3.2/6.4 1.5/3.7 1.2/2.8 | 3.9/4.8
90 Average 22 #.0 34 &5 3: 2.9 332 38 4.4 4.0 g2 1.8 %1
Min/Max | 1.3/34 1.7/4.3 2446 | 27541 2785 27132 A0/3.3 32/42. 3.6/H2 2.6/5.4 L3233 126 | 2034
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 Tune July Aug Sept Oct Nov Dec Year
0 Average 1.9 3.1 4.9 6.9 8.7 9.8 11.0 9.5 7.6 4.7 2.1 I:5 6.0
‘ Min/Max | 1.3/2.8 2.0/4.5 3.2/64 | 5.2/86 6.9/104 83/11.6| 94/119 7.2/11.3 6.2/92 | 3.2/6.2 1.3/3.0 1.0/2.0 | 5.1/6.3
{atiuds-15 Average 24 38 5.3 74 8.9 9.8 11.1 10.0 8.5 5.6 2.5 1.9 6.5
Min/Max | 1.5/3.7 2.2/5.5 3.6/74 | 55/93 7.1/10.7 8.3/11.6| 9.5/12.1 7.6/11.9 6.8/10.3| 3.7/7.5 1538 137 | 5568
Tatituds Ayel‘ﬂge 2.6 4.0 5.6 T3 87 a5 10.7 9.9 8.6 59 2.0 2.0 6.5
Min/Max | 1.6/4.0 23/59 3.6/7.6 | 54/92 6.8/10.4 8.0/11.2| 9.2/11.7 7.4/11.7 6.9/104| 3.8/79 16/4.1 1.3/3.0 [ 54/6.9
LaEtdE 415 Average 2.6 4.0 3.5 7.0 8.1 8.9 10.1 94 8.4 59 2.8 v & 6.2
Min/Max | 1.6/4.2 22160 35/75| 5.1/89 64/9.8 7.4/10.5| 8.6/11.0 7.1/11.1 6.7/10.2| 3.8/8.0 LeM.2 13131 | 3267
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
r 7 Axis Average 2.7 4.0 5.6 74 9.0 10.1 L1:x 10.1 8.6 59 28 2.1 6.7
Min/Max | 1.6/4.2 23/60 3.6/7.6 | 55/9.3 7.2/10.8 85/119) 9.7/124 7.6/11.9 6.9/104| 3.8/8.0 1.6/42 1.3/3.2 | 5.6/7.1
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 13 il 27 3.5 45 54 6.5 5.6 4.8 34 U3 1.0 3.3
Horiz Axis Min/Max | 04/2.7 0.7/3.6 12/142 | 22/49 3.2/58 4.0/7.0| 4974 3.6/7.1 3.5/62 17150 0625 03/1.%) 2.6/3:9
1-Axis, N-§ | Average 0.9 1.7 29 4.4 6.0 Tl 8.7 73 &7 3.2 1.0 0.6 4.2
Horiz Axis Min/Max | 0.3/1.9 0.5/3.1 1.2/46 | 2.6/6.3 4.1/7.8 5.1/9.3 | 6.4/10.0 4.6/96 4.1/7.7 1.6/48 0.4/1.8 02/1.2 | 3.1/4.5
1-Axis, N-§ | Average 14 24 35 4.7 5.9 0.8 8.4 1.6 6.6 42 1:5 1% 45
Tilt=Latitude | Min/Max | 0.4/29  0.8/4.3 1.5/5.6 | 2.8/6.8 4.0/7.7 4.8/88 | 62/9.7 48098 4887 | 2.1/62 0627 03/20] 3.3/50
a Xt Average 15 .5 35 4.8 6.2 74 9.0 7.8 6.6 42 1.6 1.1 4.7
X Min/Max | 0.4/3.1 0.8/4.4 1.5/5.6 | 2.8/69 4.3/8.1 5.2/9.6 | 6.7/104 49/10.1 4888 | 2.1/63 06/29 04/2.1 | 3.5/5.2
Average Climatic Conditions
Element Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
Temperature (°C) 3.4 6.0 8.3 10.7 14.6 19.2 227 225 18.6 1257 6.7 32 12.4
Daily Minimum Temp -0.9 0.1 1.9 33 6.3 10.4 129 12.8 9.0 4.7 1.9 -0.4 52
Daily Maximum Temp 7.6 11.8 14,7 18.1 227 27.8 325 32.2 28.2 20.8 11.4 6.8 19.6
Record Minimum Temp | -19.4 -14.4 -8.9 -6.1 -2.2 -0.6 323 39 -1.7 7.8 -12.2 211 -21.1
Record Maximum Temp | 217 25.0 30.0 339 394 428 46.1 45.6 43.3 37.2 39 222 46.1
HDD, Base 18.3°C 463 346 310 231 122 33 4 6 52 178 348 468 2562
CDD, Base 18.3°C 0 0 0 0 - 58 141 136 60 L) 0 0 403
Relative Humidity (%) 34 78 71 65 61 55 48 51 57 70 84 87 67
Wind Speed (m/s) 1.7 2.1 24 25 2.5 2.7 2.6 24 21 1.7 17 1.6 21
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North Bend, OR

WBAN NO. 24284

LATITUDE: 43.42° N
LONGITUDE: 124.25° W
ELEVATION: 5 meters

MEAN PRESSURE: 1018 millibars

STATION TYPE: Secondary

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

—— 1961-1990 Average

0 ——

y F M A M J J A 8 0 N D ¥
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tt (") Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average L5 2.2 34 4.1 57 6.2 6.5 5.6 45 3.0 1.8 1.3 3.9
Min/Max | 1.3/1.9  1.7/26 2.8/4.1 | 40/54 48/65 5.1/7.1 | 5.6/7.7 4.8/64 4.0/50 | 2436 1421 10/1.6 | 3.6/4.0

Latitude -15 | Average | 24 3.0 4.1 5.4 58 6.1 6.3 6.0 54 4.0 2.6 2.1 4.4
© | Min/Max | 1.8/3.4 2.0/3.9 3.2/52 | 43/6.1 48/67 4970 | 56/7.8 5.1/7.1 47/6.1 | 29/52 1833 1529 | 4.0/4.7

LatinAs Average | 2.6 32 4.2 5.0 5.5 5.6 6.1 5.8 55 43 2.8 2.4 44
Min/Max | 1.9/3.9 2.1/43 3.2/54 | 41/6.0 45/63 4.6/64 | 52/7.2 48/68 4.7/63 | 3.0/56 1838 1.6/34 |4.0/47

Latiides 15 Average 2.7 33 4.1 4.6 4.8 4.8 53 83 52 43 29 25 42
Min/Max | 1.9/42 2.1/44 3.0/52 | 3.8/5.6 4.0/56 4.0/55 | 4.6/63 4.4/62 4560 | 3.0/57 18/40 1.6/3.6 | 3.7/45

90 Average 25 2.8 3.1 3.1 2.9 27 3.0 S5 38 3.6 2.6 2.3 3.0
Min/Max | 1.7/40 1.7/39 23/4.1|2.6/3.8 25/33 24/30| 2734 2839 33/44| 24/48 1536 1435|2632

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 2.1 29 4.4 6.0 T2 7.8 8.4 ] 6.2 4.1 24 1.8 3.1
Min/Max | 1.5/3.1 1.9/40 3.2/59 | 4974 57/86 55/9.3| 69/104 5988 5.1/7.1 2.8/5.5 1.6/3.2 1.3/25 | 4.6/54
Latitids -15 Aye:‘age 2.7 3.5 5.0 6.4 74 7.8 8.5 7q 6.9 4.9 3.0 24 5.5
Min/Max | 1.9/42 22/49 3.5/6.7 | 52/80 5.8/89 55/94 | 7.0/10.6 6.2/94 5.7/8.0 | 3.3/6.7 1.9/4.1 1.6/3.5 | 4.9/5.9
Latitide Average 3.0 37 50 6.3 ¥2 75 8.2 7.6 7.0 5.1 32 27 55
3 Min/Max | 2.0/46 22/52 3.6/69 | 5.1/79 5.6/86 52/9.0| 6.7/10.2 6.0/92 5.7/81| 3470 1944 1739|4959
Latitude +15 Average 3.1 3.7 49 6.1 6.7 6.9 7.7 1.2 6.8 52 33 28 5.4
~ | Min/Max | 2048 2.2/53 35/68 | 48/7.6 5.2/81 48184 | 62/96 5788 56/79| 3.3/7.1 1.9/4.6  L7/4.1 | 4.7/58
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
Toh iy Average 3.1 38 o 6.4 iz 8.0 8.7 7.8 7.0 ol 33 2.8 5.7
i Min/Max | 2.1/49 23/53 3.6/69 | 52/80 58/9.0 5.6/9.6 | 7.1/10.8 6.2/94 5.88.1 34/7.1 1.9/4.6 1.7/4.2 | 5.1/6.1
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 157 1.9 23 2.8 34 38 4.5 4.0 3.7 28 1.8 1.6 29
Horiz Axis Min/Max | 0.8/3.3 0.8/3.2 1.3/3.7 | 2.0/4.1 2.1)46 19/52 | 3.0/64 27/53 27/45 1.4/43 0.6/28 0.6/2.8 | 2.3/32
1-Axis, N-S | Average | 12 1.6 2.4 35 14 48 57 49 42 2.6 1.3 1.0 3.1
Horiz Axis | Min/Max | 0523 0.6/27 1.3/4.1 | 2550 2.7/59 2.3/67 | 3881 33/66 3.1/52| 1241 0422 04/1.8 | 2,635
1-Axis, N-S | Average 1.8 23 3.0 38 4.4 4.6 5.6 Ll 4.9 335 2.0 3.3
Tilt=Latitude | Min/Max | 0.9/3.6 0.9/3.8 1.6/49 | 2.7/54 2.7/58 22/64 | 3.7/7.8 3.5/68 3.6/6.0 | 1.6/54 0732 0729 | 29/4.0
Ahsts Average 2.0 2.3 3.0 3.8 4.6 5.0 6.0 53 49 35 2.1 1.8 3.7
Min/Max | 0.9/3.8 0.9/39 1.6/49 | 2.7/55 28/62 23/69 | 4.0/84 3.6/7.1 3.6/6.1 1.6/54 0.7/34 0.7/3.2 | 3.0/42
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) 74 8.5 8.9 97 11.9 14.1 152 15.6 14.8 12,7 10.1 7.8 114
Daily Minimum Temp 3.8 4.7 51 5.8 8.1 10.4 114 11.7 10.3 8.2 6.2 4.3 )
Daily Maximum Temp 11.0 122 2 13.6 15:7 17.7 19.1 19.5 19.4 17.2 13.8 11.3 153
Record Minimum Temp | -7.2 -8.9 -2.8 -1.7 22 39 5.0 6.7 22 -1.7 -4.4 -10.6 -10.6
Record Maximum Temp | 20.6 244 25.0 30.0 283 28.3 294 28.9 311 294 23.3 20.6 311
HDD, Base 18.3°C 338 276 293 258 200 128 97 87 108 174 248 326 2532
CDD, Base 18.3°C 0 0 0 0 0 0 0 0 0 0 0 0 0
Relative Humidity (%) 82 82 80 78 78 79 80 81 81 83 84 83 81
Wind Speed (m/s) 38 39 4.2 4.3 4.5 4.8 S 44 3.9 34 3.9 3.8 42
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Variability of Latitude Fixed-Tilt Radiation Pendlieton,
8 +
= g
g,] i WBAN NO. 24155
£
=51 - LATITUDE: 45.68° N
5 + LONGITUDE: 118.85° W
24T ELEVATION: 456 meters
'3; BT MEAN PRESSURE: 963 millibars
=
£ 2+
2 STATION TYPE: Secondary
“‘ -+
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 1.4 2:1 3.4 49 6.2 6.9 7.4 6.3 4.8 30 1.6 L 4.1
Min/Max | L.1/L5 1.7/27 29/40 | 3856 52/68 60/7.7| 67/80 5.1/7.1 4256 | 2.5/3.6 13/19 10/14 | 3.9/43
Lititade 15 Average 2.0 3.0 4.4 5.5 6.3 6.8 7.4 6.9 6.1 4.4 23 1.7 4.7
i Min/Max | 1.5/25 2.1/43 35/53 | 4.0/64 52/7.0 59/15| 67/80 55/7.9 5.1/7.2 | 3.2/56 1.7/3.0 1.4/25 | 45/5.0
Tatitide Average 22 i 45 54 35 6.2 6.8 6.7 6.2 4.7 25 1.9 4.7
Min/Max | 1.5/29 2.2/48 35/55|39/63 48/66 54/69 | 62/7.4 53/7.6 5.1/74 | 33/6.1 1.8/34 14/28 | 44/50
Latitide +15 Average 22 3.2 4.3 5.0 3.0 o3 5.9 6.0 5.9 4.8 2.6 2.0 4.4
® “ | Min/Max | 1.5/3.0 2.1/49 34/54 | 3.6/59 43/58 47/59 | 54/6.4 48/69 49/7.1| 33/62 1835 14/3.1|4.1/47
90 Average 2.1 2.8 3.5 35 3.2 3.1 34 3.9 45 4.1 2.3 1.9 32
Min/Max | 1.3/2.9 1.8/44  2.6/44 | 2.5/4.1 27/3.5 2833 | 32/36 3.2/44 3.7)54 | 28/53 1.6/3.3 1.3/3.0 | 3.0/3.5
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 Novy Dec | Year
0 Average LY 29 4.8 6.7 8.4 9.4 10.5 92 7.2 4.6 23 15 5.8
Min/Max | 1.3/2.2 2.0/42 3.8/6.0 | 47/8.0 6.7/9.6 7.8/109| 89/11.6 7.0/10.8 5.7/8.9 | 3.2/59 1. 8R:8 12021 | 53161
Latitude -15 Average 22 3.3 35 g s 8.6 8.5 10.7 9.8 B2 5.6 27 1.9 6.3
. Y | Min/Max | 1.5/3.0 2.3/54 4.3/7.0| 49/8.7 6.8/99 7.8/11.0| 9.1/11.9 7.3/11.6 6.4/10.1| 3.8/7.4 1.9/3.6 1.4/29 | 5.8/6.8
e Average 2.4 3% 5.6 7.1 84 9.1 10.4 9.6 83 59 2.8 21 6.3
Min/Max | 1.5/3.3 2.4/58 43/72 | 4887 6.6/96 7.5/10.6| 8.8/11.5 7.2/11.5 65/103| 3.9/7.8 2.0/39 1.5/32 | 58/68
Laiftude +15 Average 24 37 55 6.9 79 8.6 9.8 9.2 8.1 59 9 22 6.1
“ | Min/Max | 1.5/34 2.3/5.9 _4_.2,1‘7.17 4.6/8.4 6.2/9.1 7.0/10.0| 8.2/109 6.8/11.0 6.3/10.1| 3.9/7.8 2.0/4.0 15/34 | 55/6.6 |
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
9. Axig Average 25 AT 5.0 7.3 8.8 9.7 10.9 9.8 8.3 3.9 28 22 6.5
Min/Max | 1.5/3.5 24/59 4.3/7.2 | 49/88 69/10.1 8.0/11.3] 9.3/122 74/11.7 6.5/10.3| 39/7.8 2.0/4.1 15/35 |59/7.0
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 11 L 2.6 33 4.2 4.9 6.0 5.3 4.5 34 1.4 1.0 3.3
Horiz Axis Min/Max | 0.4/2.0 0.6/3.5 1.6/3.8 | 1.7/45 2.8/52 3.6/6.4 | 4.6/7.1 3.3/6.8 3.0/6.1 1.7/50 06/23 05/2.0 | 29/38
1-Axis, N-S | Average 0.7 15 29 42 5.6 6.5 8.1 7.0 54 3.2 1.0 0.6 39
Horiz Axis Min/Max | 0.3/1.3  05/3.0 1.9/43 | 2.2/5.7 38/7.0 4.8/85| 5995 43/9.1 35/74 | 1.6/47 0417 03/1.2 | 3.3/4.4
1-Axis, N-S | Average 1.2 2.1 35 4.6 i 6.3 7.8 7.3 6.3 4.3 1.6 L1 43
Tilt=Latitude | Min/Max | 0.4/22 0.8/42 23/52 | 24/62 38/7.0 46/81 | 5893 45095 41/86 | 22/63 0626 05/2.1|37/49
B A Average 1.3 2. 35 4.7 58 6.8 8.4 13 6.3 43 17 132 4.5
Min/Max | 0.4/2.3 0.8/43 23/52 | 24/63 4.0/7.3 5089 | 62/99 47/98 41/86 | 22/64 0728 05/2.3 | 3.8/5.1
Average Climatic Conditions
Element Jan ' Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 0.8 4.0 1. 10.2 14.4 19.0 #1750 222 173 113 53 1.3 113
Daily Minimum Temp 2.7 -0.2 1.9 4.1 1.7 11.6 14.4 14.3 9.9 5.0 1.2 223 54
Daily Maximum Temp 43 8.3 12.3 16.3 211 26.4 31.0 30.1 24.6 17.6 9.4 4.7 172
Record Minimum Temp | -30.0 -27.8 -12.2 7.8 -3.9 ) 5.6 4.4 -1.1 -11.7 -24.4 -28.3 -30.0
Record Maximum Temp | 20.0 223 26.1 328 378 422 433 45.0 38.9 333 25.0 19.4 45.0
HDD, Base 18.3°C 543 401 348 245 126 33 8 13 81 237 392 529 2941
CDD, Base 18.3°C 0 0 0 0 3 59 144 133 49 0 0 0 389
Relative Humidity (%) T 73 63 58 52 46 36 39 47 59 74 78 58
Wind Speed (m/s) 3.3 3.4 3.8 4.1 39 3.8 B 35 34 3.1 32 Sl 39
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Portland, OR

WBAN NO. 24229

LATITUDE:

45.60° N

LONGITUDE: 122.60° W
ELEVATION: 12 meters
MEAN PRESSURE: 1017 millibars

STATION TYPE: Primary

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

1961-1990 Average

B A ——————
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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 Ayemge 1.2 1.9 3.0 4.2 53 59 6.3 54 4.1 25 1.4 1.0 3.5
Min/Max | 0.9/1.5 1424 24/38 | 3.4/48 43/62 48/69 | 50/7.2 46/63 32/49 | 1.832 09/1.7 07/1.3 | 3.1/3.8
Labinda il Average 17 25 3.6 4.6 54 5.8 6.3 3.9 3.1 34 19 L4 4.0
Min/Max | 1.1/2.7 14/3.6 2.7/5.0 | 3.5/54 43/63 47/6.8 | 49/72 50/7.0 3.7/62 | 2.3/4.6 1.1/2.8 1.0/2.5 | 3.5/4.3
{afitmds Average 1.9 2.6 39 4.5 5.0 53 58 5.6 5.1 3.6 251 1.6 3.9
Min/Max | 1.2/3.0 1.4/39 2.6/52 | 3.4/53 4.0/59 43/62 | 4.6/6.7 48/6.7 3.6/64  2.3/50 1.2/3.1 1.0/29 | 3.4/4.2
Littida+15 Average 119 27 3.5 4.1 4.4 4.6 5:1 5.1 4.9 3.6 21 1.6 3.6
= | Min/Max | 1.2/3.2 1.3/40 25/5.1 | 3.1/49 35/52 38/53 | 4.0/58 43/6.1 3.4/6.1 2.2/50 1:2{32 1.0/3.1 | 32/3.9
90 Average 1.8 23 2.8 29 28 27 3t 34 AT 3.0 1.9 15 2.6
Min/Max | 1.0/3.1 1.0/3.5 19/ | 22135 23133 2.3/3.1 2.5/34 2940 26/47 1.8/4.3 1.6/29 09/3.0 | 23129
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/mZ/day), Uncertainty +9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average I 2.4 38 az 6.6 7.4 8.3 T3 37 34 17 1.2 4.5
Min/Max | 0.9/2.3 1.3/34 27/54 | 3.7/64 48/80 5892 | 6.1/99 57/90 3872 | 2.2/4.7 1.0/24  0.8/2.0 | 3.9/5.0
Tuatitiicle 15 Average 1.9 29 4.3 5.6 6.8 1.5 84 V7 6.4 4.1 21 L.6 49
Min/Max | 1.1/3.2 1.4/4.3 2.9/6.3 | 3.9/6.9 4983 5.8/93 | 6.1/10.1 6.1/9.6 4.2/82 | 2.5/5.8 1.2/3.2 1.0/29 | 4.2/54
Latituds Average 2.0 3.0 4.3 5.5 6.5 j 47 8.1 73 6.5 4.3 &2 1.7 49
Min/Max | 1.2/3.5 14/4.6 29/6.4 | 3.8/68 47/80 56/89 | 5898 5995 42/84 | 2561 1235 1.0/33 | 4254
Latittide +15 Average 2] 3.0 4.2 53 6.1 6.7 7.6 T2 6.3 4.2 23 1.3 4.7
Min/Max | 1.2/3.6 13/46 28/6.3 | 3.6/65 44/75 52/83| 55092 5690 4.0/82| 25/6.1 1.2/3.6 1.0/34 | 4.0/5.2
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
2 Adis Average 2.1 30 4.4 5.6 6.9 37 8.6 7.7 6.5 4.3 2.3 L.8 5l
B Min/Max | 1.2/3.7 1.4/47 29/64 | 3.9/6.9 5.0/84 6.0/9.5 | 6.2/10.3 6.1/97 4.2/84 | 2.5/6.1 1.3/3.6 1.0/35 | 43/5.6
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 1.0 14 1.9 22 2.8 34 4.2 38 33 22 1.1 0.8 23
Horiz Axis Min/Max | 0.2/24 02/27 09/34 | 1.1/3.1 1.4/39 22/48 | 2.2/6.0 25/52 1547 | 09/3.6 04[22 0222} 1929
1-Axis, N-S | Average 0.6 ¥ 19 2.7 3.6 44 54 4.8 3.1 2.0 0.7 0.5 26
Horiz Axis Min/Max | 0.2/1.5 02/22 09/3.7 | 1.3/3.8 1.8/51 29/63 | 29/8.1 3.1/67 1653 | 0833 03/14 0113|2132
1-Axis, N-S | Average L1 1.6 24 3.0 3.6 4.2 53 5.0 4.4 29 18 0.9 3.0
Tilt=Latitude | Min/Max | 0.3/26  02/3.2 1.1/45 | 1.4/42 1.8/5.1 2.7/6.1 | 2.8/7.8 33/70 19/63 | 1.1/44 0523 0223 | 2.3/3.6
9. Axis Average 1.2 1.2 24 3.0 3.8 45 3.7 5.2 4.4 2.7 1.3 0.9 3.1
i Min/Max | 0.3/2.7 0.2/32 1.1/4.5 | 1.4/4.3 1.9/54 3.0/6.6 | 3.0/84 34/73 20/63 1.1/45 05/25 02/25 | 24/3.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 42 6.4 8.5 10.6 13.9 17.5 20.1 203 17.4 125 7.8 4.6 12.0
Daily Minimum Temp 0.9 23 30 5.2 8.3 11.6 13.6 13.8 11.1 7.2 4.2 1.6 6.9
Dai]y Maximum Temp 74 10.6 133 15.9 19.5 233 26.6 26.8 23.7 17.8 11.4 7.6 17.0
Record Minimum Temp | -18.9 -19.4 72 -1.7 -1.7 3.9 6.1 6.7 1.1 -33 -10.6  -144 | -194
Record Maximum Temp | 17.2 21.7 26.7 30.6 37.8 37.8 41.7 41.7 40.6 333 228 17.8 41.7
HDD, Base 18.3°C 437 333 305 233 138 51 16 19 57 181 315 427 2512
CDD, Base 18.3°C 0 0 0 0 0 26 71 82 28 0 0 0 2006
Relative Humidity (%) 81 78 75 72 69 66 63 65 69 78 82 83 3
Wind Speed (m/s) 4.4 4.2 38 3.4 34 34 35 33 3.1 3.0 4.0 42 3.6
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Variability of Latitude Fixed-Tilt Radiation Redmond, OR
=
E WBAN NO. 24230
_E
= .
= LATITUDE: 44.27° N
s LONGITUDE: 121.15° W
- ELEVATION: 940 meters
ﬁ; MEAN PRESSURE: 909 millibars
2 STATION TYPE: Primary
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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 1.7 2y 38 53 6.5 12 16 6.6 LA 3.3 139 1.4 4.4
Min/Max | 14/1.9 1.9/3.0 3244 | 4359 56/7.1 6378 | 6884 56/7.2 4457 | 2839 1622 12/1.7|4.1/46
Fafitade-15% Average 2.6 35 4.8 5.9 6.6 7.0 7.6 7.1 6.3 4.7 L 24 3.1
Min/Max | 2.1/34 25/46 39/59 | 46/6.8 5.6/72 6.1/7.7| 6883 6.1/79 5.2/13 3758 2337 1732 |47/55
Y aar Average | 3.0 38 49 57 6.2 6.4 7.0 6.9 6.4 5.1 32 2.7 5.1
Min/Max | 2.3/4.0 2.7/5.1 4.0/62 | 45/67 53/68 56/7.0| 63/7.7 59/16 52/74 3.8/6.3 24/42 1.9/3.8 | 4.6/5.5
Latitude 15 Average 3] 39 4.8 33 - F5 6.1 6.2 6.1 5.1 3:3 28 4.8
- 739 | Min/Max | 24/42  2.7/52 38/6.1 | 41/62 4.6/59 48/6.0 | 55/6.6 54/69 49/72 | 38/65 2544 2.0/4.1]|4.3/5.2
90 Average 29 34 3.8 3 3 3.1 34 g0 45 43 3.0 27 35
Min/Max | 2.2/40 23/46 3.0/4.9 | 2.8/42 2935 2833| 3.1/3.6 3543 3653 | 3255 2240 1939 | 3. 1/3.8
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 24 34 3.3 12 8.8 9.9 10.8 9.5 7.6 5.0 2.6 2.0 6.2
Min/Max | 1.9/3.1 24/46 4.1/6.5 | 55/8.5 7.2/10.0 82/11L1| 9.0/125 7.7/10.9 6.1/9.0 | 3.7/62 2.0/34 115127 | '5.5/67
LaTiide-F5 Average 3.1 4.2 6.0 b Jae s 9.1 85 11.0 10.1 85 6.1 34 217 6.8
§ Min/Max | 24/42 2.8/58 4.6/76 | 5892 737103 82/11.2| 9.2/127 8.1/11.6 6.8/102| 44/7.7 2545 19/39 | 6.0/74
Foatitida Average 34 4.4 6.2 T 8.8 9.5 10.6 9.9 8.6 6.3 3.6 3.0 6.9
Min/Max | 2.5/4.7 3.0/6.2 4779 | 57/92 7.1/10.0 7.9/10.8| 8.9/123 8.0/11.4 6.8/104| 4.5/8.1 2.7/49 2.0/4.3 | 6.0/7.5
1stitidE£15 Average 35 4.5 6.1 7.4 8.3 89 10.0 8.5 8.4 6.4 3.3 3.2 6.7
Min/Max | 2.6/49 3.0/63 4.6/78 | 54/88 67/94 74/10.1| 83/11.6 7.6/109 6.6/102| 4582 2.8/5.1 2.1/4.6 | 5.8/1.3
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 Nov Dec Year
7 A Average 3.6 4.5 6.2 7.8 9.2 10.2 112 10.1 8.6 6.4 3.8 3.2 71
. Min/Max | 2.6/4.9 3.0/63 47/79|58/93 74/104 84/11.5] 9.3/13.0 82/11.7 6.8/104| 4.6/82 28/5.1 2.1/47 | 6.2/7.7
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 1.9 23 2.9 3.3 4.4 52 6.2 5.4 4.7 36 2.0 1.8 37
Horiz Axis Min/Max | 1.3/3.3 1.1/3.8 1.9/4.5 | 2.1/48 2.7/54 37/64 | 4.6/7.7 38/68 3.1/6.1 | 2.1/5.2 1.2/3.3 0.8/3.2 | 3.0/4.2
1-Axis, N-S | Average 1.3 1.9 e 45 29 6.9 8.3 12 5.6 35 13 L 43
Horiz Axis Min/Max | 0.8/2.2 0.9/32 2.0/4.7 | 2.8/6.1 3.7/72 4986 | 59/105 5.0/9.1 3.8/75 1.9/49 09/24 0.5/2.0 | 3.4/48
1-Axis, N-S | Average 2.1 2.8 3.9 4.9 5.8 6.6 8.0 7o) 6.5 4.6 Za 1.9 4.7
Tilt=Latitude | Min/Max | 1.4/3.6 1.3/4.6 2.4/59 | 3.06.6 37/7.2 47/82 | 57/102 52/94 4486 | 2.6/65 1.4/37 09/33 | 3.8/54
9 ARIE Average 23 2.8 39 5.0 6.1 71 5.0 .7 6.5 4.7 2.4 2.1 49
Min/Max | 1.5/3.8 1.3/47 24/59 | 3.0/67 39/76 51/89 | 6.2/11.0 354/97 44/86 | 26/6.6 1439 09/3.6 | 4.0/56
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.3 20 42 6.7 10.6 15.2 18.8 18.4 13.9 9.1 34 -0.1 85
Daily Minimum Temp 5.9 -39 -3.2 -1.7 1.5 5.6 8.0 7.9 37 0.1 2.6 -5.7 0.3
Daily Maximum Temp 5.1 8.4 113 15.1 19.6 24.8 29.6 288 24.1 179 9.4 54 16.7
Record Minimum Temp | -31.7 -27.8 2167 | -111 -10.0 -33 -0.6 -0.6 -7.2 -15.0 206 317 | -317
Record Maximum Temp | 18.3 21T 26.1 30.0 36.7 38.0 38.9 40.6 36.7 32.8 23.9 18.9 40.6
HDD, Base 18.3°C e 451 439 348 241 107 44 53 146 288 447 572 3716
CDD, Base 18.3°C 0 0 0 0 0 14 60 55 13 0 0 0 142
Relative Humidity (%) 72 68 61 57 54 51 45 48 52 59 71 73 59
Wind Speed (m/s) 33 3.5 36 3.6 I3 34 33 3.1 3.0 3.0 33 b i 3.3
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Salem, OR

WBAN NO. 242

LATITUDE: 44,92° N

32

LONGITUDE: 123.02° W

ELEVATION: 61 meters

MEAN PRESSURE: 1011 millibars

STATION TYPE: Secondary

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

1961-1990 Average

o+
Jd F M A M J J A 8 ® N B W
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 1.3 2.0 31 4.4 33 6.1 6.6 5.7 4.4 2.7 1.4 1.1 3.7
Min/Max | 1.0/1.7 1.5/25 25/39 | 3550 45/62 5.1/7.0| 5574 49/65 3552 | 20/33 LIJ/1.8 09/1.4 | 3.4/39
Lattals-15 Average 1.8 2T 3.8 4.8 5.6 6.0 6.6 6.2 T 3.6 20 ] 42
Min/Max | 1.2/29 1.7/3.6 2.9/52 | 3.8/56 45/64 49/69 | 56/7.5 52/72 41/6.6 | 2.5/49 1.4/29 1.1/2.7 | 3.7/4.4
Latituds Average 2.0 2.8 39 4.7 5.2 5.5 6.1 6.0 54 3.8 rib 1.6 4.1
= Min/Max | 1.2/3.3 1.7/39 29/54 | 3.6/55 42/6.0 45/63 | 5.2/69 4969 4.1/6.7 | 2.5/53 1.4/3.3 1.2/3.1 | 3.6/4.4
Latitide-1% Average 2.1 2.8 37 4,3 4.6 4.7 83 5.4 51 38 22 1.7 38
Min/Max | 1.2/3.5 1.§/39 2753 | 335.1 38/53 3954 | 4560 44/63 39/65| 24/54 14/34 1.1/33| 3.4/42
00 Average 1.9 24 25 3.0 29 2.8 31 35 39 32 119 1cS 28
Min/Max | 1.03.3  1.3/34 2.1/43 | 2335 24/32 24/31 | 2834 3.0/4.1 2949 | 2046 1231 1032 24/43.
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 1.6 25 4.0 5.6 7.0 1.9 8.9 79 6.1 % 1.8 133 4.9
Min/Max | 1.0/2.5 1.6/34 29/57 | 4.1/6.6 52/82 6295 | 6.8/10.6 6.1/92 43/78 | 2.5/51 12/2.6 0922 | 4.2/52
Latitude -15 | Average | 2.0 3.0 16 6.0 y i 7.9 9.1 8.3 6.9 44 29 1.6 53
Min/Max | 1.2/35 1.7/4.3  32/6.6 | 43/7.1 53/84 6.1/9.6 | 6.9/10.8 64/9.8 48/89 | 2.8/63 14/34 1.1/32 | 4.6/57
T etihide Average 22 3.7 4.6 59 7.0 7.6 8.7 8.2 7.0 4.5 24 1.8 33
Min/Max | 1.2/38 1.7/45 3.2/6.7 | 42/7.1 5.1/82 59/92 | 6.6/104 63/9.7 4.8/9.1 | 28/66 15/3.7 12/35|45/57
Lutingde #15 Average 23 32 4.5 5.6 6.6 7.1 8.2 7.8 6.8 4.5 24 1.8 5.1
| Min/Max | 1.2/40 1.7/46 3.1/6.7 | 4.0/6.8 48/7.7 55/86| 62/98 59/92 4.7/89 | 2.8/6.6 1.5/3.9 12437 | 43/55
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
oA Average 23 32 47 0.0 T3 8.1 9.2 8.4 7.0 4.6 2.4 1.8 54
Min/Max | 1.2/40 1.7/46 3.2/68 | 43/7.2 54/86 63/98 | 7.0/11.0 64/99 4.9/9.1 | 29/6.6 1539 12/3.8 | 4.6/59
Direct Beam Solar Radiation for Concentirating 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 11 )5 2.0 2.4 A1 3.6 4.0 4.1 35 2.3 11 0.8 25
Horiz Axis Min/Max | 0.4/25 04/26 1.1/3.6 | 1.3/3.3 gl 2250 | 2759 2653 18061 1L.o/40 0.6/2.3 02/25 | 2.0/29
1-Axis, N-S | Average 0.7 1.2 2.1 3.0 4.1 48 6.1 54 4.1 I3 0.8 0.5 29
Horiz Axis Min/Max | 0.2/1.7 0.3/2.1 1.1/38 | 1.6/4.1 22/53 29/66 | 3.5/79 33/7.0 20/6.0 | 0937 04/1.6 0.1/1.4 | 2.3/33
1-Axis, N-§ | Average 12 1.7 2.6 33 4.0 4.6 59 5.6 4.8 2.9 1.3 0.9 3.2
Tilt=Latitude | Min/Max | 0.4/27 0.5/3.0 14/4.7 | 1.7/44 22/53 2.8/63 | 3477 35/72 24/7.0| 1349 06/25 0325 | 2.5/37
45 A xis Average 1.3 1.8 2.6 34 4.3 5.0 6.4 58 4.8 29 1.3 1.0 34
Min/Max | 0429 05/3.1 14/47 | 1745 23/56 3.0/68 | 3.7/82 3.6/7.5 2570 | 13/50 0.6/27 0.3/2.7 | 2.6/3.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 4.2 6.0 7.6 9.5 12.6 16.3 19.1 193 16.4 1133 T2 4.4 112
Daily Minimum Temp 0.4 12 2.0 &3 57 9.1 10.5 10.8 8.4 5.1 31 0.9 5.0
Daily Maximum Temp 8.0 10.8 13.2 15.8 19.4 23.6 27.6 27.8 24.4 17.9 11.3 8.0 17.3
Record Minimum Temp | -23.3 -20.0 -11.1 -5.0 -39 0.0 2.8 22 -33 -5.0 -128 244 | 244
Record Maximum Temp | 183 222 26.7 31.1 37.8 38.9 42.2 422 40.0 339 229 18.9 422
HDD, Base 18.3°C 437 346 332 265 179 78 23 29 3 212 333 431 2737
CDD, Base 18.3°C 0 0 0 0 0 18 45 58 16 0 0 0 13
Relative Humidity (%) 83 82 i) 74 71 68 63 64 69 79 85 85 75
Wind Speed (m/s) 35 35 3.6 33 3.0 g | 3@ 28 29 2.6 3.6 34 37
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