Monihly Radiation (kWh/m“/day)

Variability of Latitude Fixed-Tilt Radiation

Bridgeport, CT

WBAN NO. 94702

LATITUDE: 41.17° N

¥ LONGITUDE: 73.13° W
ELEVATION: 2 meters
MEAN PRESSURE: 1016 millibars
STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Unceriainty +11%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.9 2.7 37 4.7 5.4 59 5.8 5.2 4.2 301 2.0 1.6 3.8
Min/Max | 1.7/22  2.2/32 32/4.1 | 4.1/54 4.7/6.1 49/6.6 | 5.0/63 44/57 3847 | 2.7/35 L3 1311LF | SR
Tatitide -15 Average 29 3.7 4.4 5l o 5.8 5.8 55 4.9 4.0 2.8 24 4.4
“ | Min/Max | 2.5/35 2846 3.7/52|43/59 47/62 48/65| 49/63 46/62 4.3/56 | 3547 22/3.6 1.7/2.8 | 42/4.6
Eatitiie Average 33 4.0 4.6 5.0 32 53 5.4 33 4.9 4.3 31 2.8 4.4
Min/Max | 2.8/4.0 3.0/5.1 3.8/54 | 42/58 44/59 45/6.0 | 46/59 4459 4357 | 3.6/51 2.3/40 1.8/33 | 42/4.6
Latitude +15 | Average 35 4.1 4.5 4.6 4.6 4.6 4.7 4.8 4.7 4.3 3.3 29 42
Min/Max | 3.0/43 3.0/53 3.6/54 | 3.9/54 39/52 39/52| 40/51 4.0/54 4.1/54| 3.6/52 24/43 1.9/35 | 4.0/44
90 Average 33 3.6 34 3.0 2.6 2.3 2.6 3.0 33 35 2.9 2.7 3.0
Min/Max | 2.7/42 2.5/47 27/42 |2.6/36 2329 22027 | 2328 25/33 2939 | 2.9/43 2138 1283|2932
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 2.7 3.9 4.9 6.0 6.8 7.3 7:3 6.7 5.6 42 27 22 5.0
Min/Max | 2.3/33 2848 4.0/59 | 4.873 5880 57/84 | 6.0/81 53/76 48/64 | 3.6/50 2.0/35 15/2.6 | 48/52
Lstitudes -15 Average 35 45 5.5 6.4 6.9 1.3 7.4 7.0 6.1 5.0 34 2.8 55
2 Min/Max | 2.9/43 3.3/59 44/67 |5.1/7.8 5881 57/84 | 60/81 5580 5.2/11 42/59 24/44 19/34 | 52/57
Datiends Average 3.8 4.8 5.6 6.3 6.7 7.0 7:1 0.8 6.1 52 36 3.1 2.5
< Min/Max | 3.2/47 34/63 4569|5078 5679 54/81| 57/78 54/7.8 52/72 | 43/62 2548 2.0/3.7|352/57
Latitade +15 Average 4.0 4.9 3.5 6.1 i3 6.5 6.6 6.5 6.0 52 3.7 3.3 5.4
== “ | Min/Max | 3.3/5.0 34/65 44/6.8 | 48/75 5374 51/75| 5373 5.1/74 50/7.0 | 43/63 2.6/5.0 2.0/4.0|5.1/5.6
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
3 N wie Average 4.0 4.9 5.6 6.4 7.0 i T 7.0 6.2 5.3 3.8 3.3 37
i Min/Max | 3.3/5.1 3.5/65 4.5/69|5.1/78 5982 58/86 (| 6.1/83 5580 5.2/72 | 43/63 2.6/50 2.1/40 | 54/59
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 .3 2.6 27 28 3.0 3 3.3 3.1 29 2.8 21 LD 21
Horiz Axis Min/Max | 1.829 1539 1937 | 1.839 2.1/39 22/43| 22/40 2.1/40 2.1/38 | 2.0/3.6 1.2/31  LUORS [ 25289
1-Axis, N-S | Average 1.6 22 3.0 36 39 43 4.3 4.0 34 2. 1.6 1.3 3.0
Horiz Axis Min/Max | 1.3/2.1 14/34 2.1/4.1 | 2249 28/51 27/55| 2.7/5.1 2.6/51 2543 | 2034 0924 0.6/1.6( 2.7/3.2
I-Axis, N-S | Average 2:5 3.0 3.6 38 39 4.0 4.1 4.1 39 3.3 2.4 2.0 34
Tilt=Latitude | Min/Max | 2.0/3.2 1.9/47 2.5/48 | 24/53 28/50 26/52 | 2649 27/52 2850 2645 1335 L.OR2F |3:1/3:6
5 Rty Average 2.7 3 36 39 4.1 44 LX 4.2 49 35 2.5 i 35
) Min/Max | 2.1/3.4 1.9/48 25/48 | 24/54 3.0/53 28/56| 28/53 28/54 29/50 | 2.6/45 1.4/37 1129 | 3.2/38
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
Temperature (°C) -1.7 -0.9 e 3 9.0 147 19.8 23:2 22.8 18.8 13.1 7.6 L3 10.9
Daily Minimum Temp 5.6 4.9 0.6 43 10.0 15.1 18.7 18.4 14.2 8.4 34 24 6.6
Daily Maximum Temp 23 3.1 75 137 193 244 27.6 272 234 17.8 11.7 5.0 153
Record Minimum Temp | -21.7 -20.6 -15.6 -7.8 -0.6 5.0 9.4 6.7 212 -3.3 -8.9 -20.0 | -21.7
Record Maximum Temp | 183 19.4 28.9 3238 333 35.6 394 36.7 32 294 25.6 18.3 39.4
HDD, Base 18.3°C 622 538 454 280 122 10 0 0 30 168 323 529 3076
CDD, Base 18.3°C 0 0 0 0 8 53 150 139 45 6 0 0 402
Relative Humidity (%) 66 66 65 64 70 73 73 74 74 70 70 69 70
Wind Speed (m/s) 59 6.1 6.1 59 5.2 4.8 4.6 4.7 I a2 5.8 5.8 3.3
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'Hartford, CT

WBAN NO. 14740

LATITUDE: 41.93° N

Monthly Radiation (kWh/mz2/day)

Variability of Latitude Fixed-Tilt Radiation

LONGITUDE: 72.68° W 4
ELEVATION: 55 meters
MEAN PRESSURE: 1010 millibars
STATION TYPE: Secondary
1 — 3
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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 1.9 2.7 337/ 4.6 5.4 59 ) 5.1 4.1 3.0 1.9 1S 3.8
MinMEx | 1722 2987 3144 | 40/54 46/63 4768 | S1/65 4756 3647 2636 [15R1 1317 | 3640
Eaiade 15 Average 2.9 37 4.4 5 35 5.8 5.8 54 4.8 39 2.7 2:3 4.4
Min/Max | 2.5/3.5 2.8/47 3.6/52 | 42/60 4.6/64 46/68 | 50/65 4959 4.0/56 33/49 2.0/32 1.8/2.8 | 4.1/47
T titde Average 3.3 4.1 4.6 49 5 2 38 54 52 4.8 4.1 29 2.7 4.4
Min/Max | 2.8/40 3.0/52 3.6/54 | 4.1/59 43/6.1 42/62 | 47/6.1 47/57 4.0/57 3.4/53 22/35 2.0/33 | 4.1/4.7
I atitude = 15 Average 3.5 4.2 45 4.6 4.6 4.6 4.8 4.7 4.6 4.2 3.0 2.8 4.2
Min/Max | 2.9/43 3.0/55 3.5/54 | 3.7/55 3854 3754 41/53 42/52 38/55| 3.4/54 22037 20035 [ 3.9/4.5
90 Average 353 38 35 3.0 247 2.6 25, 3.0 33 3.4 247 ol 3.0
Min/NMax | 2902 2650 26 256 2331 2200 oMol oS 2B o] 204s 2048 1.9/3.4 | 2.8/34
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 2.7 3.8 4.9 6.0 6.8 73 7.3 6.6 5.4 4.0 25 2.1 4.9
Min/Max | 22/32 28/49 38/58 | 47/72 5580 54/88 5983 5873 4.4/64 33522 119/3.0 175/2 5 14i6/5.3
Tiatituds <15 Average 3.4 4.5 5.3 6.3 6.9 73 7.4 6.9 19 4.7 3.1 2.7 54
Min/Max | 2.8/4.2 3.3/6.0 4.2/6.6 | 5.0/7.7 5583 5489 5984 6.0/7.7 4.7/7.1 3.8/6.3 23/3.8 2.0/34 | 5.0/58
Tiatitudc Average 87 438 5.6 6.2 6.7 7.0 75 6.7 6.0 49 33 3.0 5.4
Min/Max-| 3.1/16 3.5/64 42/68|4977 5380 5185 | 5781 5876 4772 | 4066 25/4.1 2.1/3.8 | 5.0/59
T atitude 15 Ayerage 3.9 4.9 3 6.0 6.2 6.5 6.6 6.4 5.8 5.0 3.4 3:1 53
Min/Max | 3.2/49 3.5/6.6 4.1/67 | 4774 50/7.5 47/79 | 53/7.6 55/7.2 4.6/7.0 | 3.9/6.6 2.5/42 2.2/4.0 | 49/58
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
DL Npis Average 4.0 4.9 5.6 6.3 7.0 7S e 6.9 6.0 5.0 3.4 32 5.6
- Min/Max | 32/49 35/66 42/68 |50/7.8 56/83 5501 | 6.0/86 6.0/77 4872 4.0/67 25/42 22/40 | 52/6.1
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 211 25 25 25 2:9 3.2 S 29 2 2.6 1.8 7 2.6
Horiz Axis MinMax |[Fli627 1637 Lg/35 [ 10887 18808 Lo/d W 0i/sio] aigis s 1 %/3168|1 1 8/839) 250 T100/2 50 | 2.5/2°9
1-Axis, N-S Average 1.5 2.1 2.8 34 38 4.1 4.1 38 3.2 24 1.3 1.1 2.8
Horiz Axis Min/Max | 1.1/1.8  1.4/3.2 1.9/3.7 | 22047 24/50 2057 | 26/51 2847 2.1/42 | L7/38 0819  0.6/1.6 | 2.5/3.1
1-Axis, N-S | Average 2.3 2.9 k3] a5 3.7 319 4.0 3.9 316 3% 2.0 1.8 32
Tilt=Latitude | Min/Max | 1.7/29 2.0/44 2.2/45 | 24/50 24/49 2.0/54 | 2.5/49 2948 24/48 | 22/49 12128 10262835
5. Rwis Average 2:5 3.0 33 3.7 3.9 4.2 4.3 4.0 3.6 312 2:1 2.0 3.3
: Min/Max | 1.9/3.1 2.0/45 22/45 | 2451 2552 2259 | 2.6/52 3.049 24/48| 22/49 1329 1.1/28 | 3037
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -4.1 -2.5 gl 9.3 1155 20.3 282 220 17.4 ilil7) ) -1.4 99
Daily Minimum Temp -9.0 -7.4 22 3.1 8.7 13.8 16.8 15.8 11.0 4.8 0.4 5.9 4.2
Daily Maximum Temp 0.7 24 8.2 15:5 22.0 26.7 29.4 28.2 23.8 17.6 10.6 31l 15:7
Record Minimum Temp | -32.2 -29.4 2211 -12.8 -2.2 2.8 6.7 2.2 -1.1 -8.3 -17.2 -~ 256 | -322
Record Maximum Temp | 18.3 22.8 30.6 35.6 36.1 37.8 38.9 38.3 370 328 22 290 38.9
HDD, Base 18.3°C 696 583 474 272 108 11 0 3 53 221 385 612 3417
CDD, Base 18.3°C 0 0 0 0 15 69 150 117 25 0 0 0 376
Relative Humidity (%) 64 63 60 58 63 67 68 7l 3 69 68 68 66
Wind Speed (m/s) 3.8 4.0 43 4.4 3.8 35 33 8.1 3.1 23 3.7 B 27
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