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Variability of Latitude Fixed-Tilt Radiation m

WBAN NO. 24146

LATITUDE: 48.30° N
LONGITUDE: 114.27° W
ELEVATION: 904 meters

MEAN PRESSURE: 912 millibars

Monthly Radiation (kWh/m?/day)

STATION TYPE: Secondary
—— 1961-1990 Average
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Solar Radiation for Flat-Plate Coll s 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 1.2 2.0 &k 4.3 5.4 6.1 6.7 5.6 4.0 2.5 1.3 1.0 3.6
Min/Max | 0.9/15 1523 2540 | 3.7/5.1 45/6.1 54/75 | 5.6/7.8 4.9/65 32/5.1 | 2032 12/14 08/1.1 |34/38
Lattude =15 Ayera e 18 2.9 4.0 4.9 55 X 6.7 6.2 5.1 36 1.9 1.5 42
Min/Max | 1.327 19/37 3.0/55 | 4.1/60 45/63 53/74 | 5679 53/73 37/68 | 2.6/51 1624 12/19 | 3.9/4.6
Latitude Ayerage 2.1 33 4.1 4.8 5.1 55 6.2 59 52 38 20 L7 4.1
Max | 1.4/3.0 2040 3.1/58 [ 4.0/59 4.1/59 4.8/6.7 | 52/7.3 50/7.1 3.6/7.0 | 2.6/55 1726 1.2/2.1|3.8/45
Latitude +15 | Average | 22 32 4.0 44 4.6 4.7 54 54 5.0 38 2.1 ] 39
Min/Max | 1.4/32 2042 29/59 | 3.6/55 3.7/52 42/58 | 4.6/63 45/64 34/67 | 2.6/56 1727 1322|3543
90 Average 2.1 3.0 34 32 3.0 3.0 34 37 39 33 1.9 L7 3.0
Min/M: 1332 17140 24/53|27/40 2534 27/35 | 3.0/39 3.1/44 26/53| 2.2/49 1525 1122|2733
Solar Radiation for 1-Axis Tracking Flat-Plate Coll s 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 2.8 43 5.9 2 8.2 9.5 8.1 6.0 3.6 1.7 1.3 5.0
Min/Max | 1123 19/35 32/60 | 4774 56/86 69/108( 7.2/11.5 65/9.9 4.0/83 | 2.6/52 1420 10/L5 |45/55

Latitude -15 Average 2.1 35 49 6.4 715 8.3 9.7 8.7 6.8 45 2.1 1.7 55
Min/Max | 1.4/3.1 22/45 3.6/7.2 | 5.0/8.1 56/89 6.9/11.0| 7.4/11.9 6.9/10.6 44/9.7 | 3.0/6.7 1827 12/2.1 |5.0/6.1

Latitude Average 23 36 5.0 6.3 72 8.0 9.4 8. 6.9 4.7 23 18 55
Min/Max | 1.534 23/48 3.6/7.4 | 49/8.1 54/87 6.7/10.6| 7.1/11.5 6.8/10.5 4.4/9.8 | 3.0/7.0 1929 13723 |49/6.2

Latitidé +15 Average 24 37 5.0 6.0 6.8 7.5 8.9 8.1 6.7 4.7 23 19 53
Min/Max | 1.5/3.6 22/49 3574 |47/78 5.1/82 6.2/100| 6.7/10.9 6.4/10.0 4.2/9.6 | 3.0/7.0 1.953.0 1.3/24 | 4.8/6.0

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 Dec | Year
3. Axie Ayera e 24 37 5.4 6.4 7.6 8.6 10.0 8.7 6.9 4.7 23 19 87
Min/Max | 1.5/3.6 23/49 3.7/74 | 50/82 5.89.1 7.2/11.3| 7.5/12.1 7.0/10.7 4.4/9.8 | 3.0/7.1 1930 1324 |5.1/6.3
Direct Beam Solar Radiation for Cor ing Col! s (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
1-Axis, E-W | Average 0.9 1.6 22 27 33 4.0 5.2 44 3.6 25 1.0 07 27
Horiz Axis Min/Max | 0.1/2.0 052.6 1.2/3.7 | 1.8/4.1 1.9/44 28/63 | 3.4/7.0 3.0/6.0 1.8/58 | 1.2/44 06/1.6 03/1.2 | 2.3/32
1-Axis, N-S | Average 0.6 12 23 35 44 53 6.9 58 42 23 0.7 0.4 32
Horiz Axis Min/Max | 0.1/1.2  04/2.1 1.2/38 [ 22/52 2.6/60 3.7/84 | 44/93 3980 20/69 | 1140 04/12 02/0.7 |273.7
1-Axis, N-S | Average 1.0 1.9 29 38 44 5.1 6.8 6.2 5.0 32 1.1 08 35
Tilt=Latitude| Min/Max | 0.1/2.1  0.6/3.1  1.6/49 | 2.5/57 2.6/60 3.6/8.1 | 43/9.1 4285 2.4/8.1 | 1556 06/19 04/12 | 3.0/4.2
2-Axis Average L1 19 29 39 4.7 5.6 7.3 6.4 5.0 32 1.2 0.8 37
Min/Max | 0.1/23  0.7/32 1.6/49 | 25/58 2.7/63 3.9/88 | 4.6/98 4.3/87 24/82| 1556 0.6/1.9 04/13 | 3.1/44
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
Temperature (°C) -6.4 3.0 0.9 62 10.7 143 17.6 17.2 11.8 55 -0.6 -5.2 58
Daily Minimum Temp -10.7 =17 -4.5 -0.5 3.6 6.7 8.4 7.9 37 -1.4 -4.6 02 -0.7
Daily Maximum Temp 2.1 17 6.3 129 17.9 21.9 26.7 263 19.8 124 35 -12 12.2
Record Minimum Temp | -38.9 -37.8 -339 -12.2 -72 22 -0.6 -0.6 -8.9 -19.4 -333 -37.2 -389
Record Maximum Temp | 11.7 139 222 289 344 356 40.0 40.6 372 278 183 139 40.6
HDD, Base 18.3°C 767 597 539 363 236 131 54 71 204 398 567 728 4654
CDD, Base 18.3°C 0 0 0 0 0 11 30 35 7 0 0 0 83
Relative Humidity (%) 78 76 70 61 61 62 57 57 65 73 79 81 68
Wind Speed (m/s) 2.6 2.6 3.1 3.6 34 3.1 3.0 2.9 2.9 23 2.6 23 28

127



Solar Module
Collects the suns energy and
converts it to DC power

Charge Controller
Requlates power
to the batteries
so the don't over
charge

Inverter

Converts DC power to
Backup Generator g P

Standby power when

battery bank is low Battery Bank

evening hours

Typical Off-Grid System

AC for use in the home

...... Stores power for



In Stream - Hydro Power
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' %% biodiesel 21,500 km
' %" Dbioethanol (wheat) 22,500 km

| ™ biomass to liquid 60,000 km
| ** biogas (from corn) 67,000 km

e
PV electricity and plug-in hybrid 3,250,000 km

source: PHOTON International 0407

How far a car can drive based on any of the following forms of
energy, each produced from 100m x 100m (2.5 acres) of land...



