Monthly Radiation (kWh/m?2/day}

Variability of Latitude Fixed-Tilt Radiation

Providence, RI

WBAN NO. 14765

LATITUDE: 41.73° N
LONGITUDE:; 71.43° W
ELEVATION: 19 meters

MEAN PRESSURE: 1014 millibars

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 +11%

Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average 1.5 2.7 3T 4.7 3.6 6.0 5.9 52 4.2 3.1 1.9 1.6 3.9
Min/Max | 1.7/2.3 2.3/3.3 3.1/4.1 | 39/55 4.7/64 50/7.0 | 52/65 4.6/59 3.8/48 | 2837 1.7/22  1.3/1.8 | 3.7/4.1

Latitude -15 | Average 3.0 37 4.5 5.1 5.6 59 54 5.5 4.9 4.1 28 25 4.5
¥ | Min/Max | 2.5/3.8 2.9/49 35/52|4.1/6.0 47/65 49/69 | 5.1/65 48/64 43/56| 3.552 22/34 1830 42/48

Thithtda Average 34 4.1 4.7 5.0 3.3 54 5:5 5.3 5.0 4.4 3.2 2.9 4.5
Min/Max | 2.8/44 3.1/54 3.6/54 | 39/59 45/6.1 45/63 | 47/6.1 46/62 43/57 | 3.7/56 2438 20/35| 4248

Tatitte #15 A_vemge 3.6 4.2 4.6 4.6 47 4.7 4.8 48 4.7 44 3.3 3:1 4.3
7 | Min/Max | 3.0/4.7 3.2/57 3.4/54 | 3.6/55 4.0/54 39/55| 41/53 4157 4.1/55| 3.7/57 24/4.1 2.0/38 | 4.0/4.6

a0 Average 34 3.7 35 3.0 %32 2.6 2.7 3.0 34 3.6 3.0 2.9 3l
Min/Max | 2.8/45 2.7/53 26/43 | 2436 2431 23729 2429 26/35 3039 | 3.047 2.1/37 1937|2934

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Unceriainty +11%

Axis Tilt (°) Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year

0 Average T 3.8 5.0 6.1 7.0 7.5 7.4 6.7 5.6 4.3 pe 2 5.1
Min/Max | 2.3/35 2.9/5.1 3.7/5.9 | 4.6/74 55/83 58/9.0| 62/84 5.6/80 48/65 | 3.7/55 20/32 16/28 | 4.7/5.5

Tatiiuds <15 Average 33 4.6 5.6 6.4 7.1 TS5 73 7.0 6.2 5.0 34 29 5.0
Min/Max | 2.9/4.7 3.4/63 4.1/6.7 | 48/79 5.6/85 57/9.1 6.2/85 5.8/84 52/7.3| 4.3/6.6 2542 2037 5.1/6.0

Latitde Average 3.9 4.9 5.8 6.4 6.9 T2 T2 6.9 6.2 3.3 3.6 32 5.6
Min/Max | 3.2/5.1 3.6/6.7 4.1/69 | 47/79 54/83 55/87 | 5.9/82 5.7/82 3273 | 44/69 2.6/45 2.1/4.1 | 5.2/6.1

Latitids +15 Average 4.1 5.0 57 6.1 6.5 6.7 6.7 6.5 6.0 8.3 ST 34 3.5
Min/Max | 3.3/5.4 3.6/69 40/6.8 | 44/76 50/7.8 5.18.1 | 55/7.7 5478 350/7.1 | 44/7.0 2.6/47 22/44 | 50/6.0

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

- Axis Average 4.1 5.0 5.8 6.5 72 T 7.6 7.0 6.2 33 3.8 35 5.8
: Min/Max | 3.4/55 3.6/69 42/69 | 48/80 57/86 5893 | 6.3/87 5984 53/73| 45/70 2747 22/44 | 35.3/6.3

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 24 2.0 2F 2.8 gl 34 33 3.1 29 28 2.1 2.0 2.8
Horiz Axis Min/Max | 1.7/34 1.6/40 L7/3.6 | 1.7/39 1940 2047 | 22/41 22/42 21/37 | 2.1/42 1.2/29 1028 |25/32

1-Axis, N-S | Average 1.6 2.3 3.0 3.6 4.0 4.4 43 39 34 27 1.6 1.3 3.0
Horiz Axis Min/Max | 1.2/2.3 1.4/3.5 1.8/4.0 | 2.1/50 24/53 26/6.0 | 29/53 29/54 24/44 | 2.1/40 09/22 07/1.8 | 2.6/3.5

1-Axis, N-S | Average 2.6 3.1 3.6 3.8 4.0 4.2 4.1 4.0 39 35 2.4 2.1 34
Tilt=Latitude | Min/Max | 1.9/3.7 1.9/48 2.1/48 | 2.2/54 24/52 2457 | 2851 3.0/56 2.8/50 | 2.7/52 1.3/3.3  1.1/29 | 3.0/4.0

g Average 27 3.2 3.6 39 42 4.5 4.4 42 3.9 3.6 2.5 23 36
d Min/Max | 2.0/3.9 1.9/50 21/48 | 23/54 25/55 26/62 | 3.0/54 3.1J5.7 2850 | 27/53 1.4/35 1.2/3.2 | 3.1/4.1

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 2.3 -1.3 3.0 8.6 14.1 19.4 92.6 21.8 17.8 12.0 6.7 0.4 10.2

Daily Minimum Temp 7.2 -6.2 -1.8 32 8.5 13.8 17.3 16.6 12.1 6.1 1.6 -4.2 5.0
Daily Maximum Temp 2.6 35 7.8 13.9 19.6 24.9 27.8 27.1 235 17.8 117 51 154
Record Minimum Temp | -25.0 -21.7 172 -10.0 -1.7 5.0 8.9 44 0.6 -6.7 -14.4 -23.3 -25.0
Record Maximum Temp | 18.9 223 26.7 36.7 344 36.1 38.9 40.0 37.8 30.0 25.6 211 40.0
HDD, Base 18.3°C 639 549 476 293 137 17 0 4 50 199 350 554 3269

CDD, Base 18.3°C 0 0 0 0 4 49 133 113 35 3 0 0 337

Relative Humidity (%) 64 63 63 61 67 70 71 72 73 70 69 67 68

Wind Speed (m/s) 49 5.1 54 5.4 4.8 44 4.2 4.1 42 4.2 4.7 4.8 4.6
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