A2-36 CIBSE GuIDE

Table A2.23— Solar altitude and azimuth angles

'I:"h Sun dan, 21 Feb. 21 Mar. 21 Apr. 12 May 22 June 21 Juiy 13 Apg. 12 Sept. 12 Oct. 12 Nov. 21 Dec 21 Sum

- T i

tude - Alt I Az | Alr 'Al Al [Az Ah ]Tl -\q Ar | Alt I Az | Al I Ar | Al |Al Alt I Az | Alt 'Al Al IM Al ]J\t e
06 0 90| 8 SI|I3 74|15 72|13 ~4( 8 8l 0 90 06
07 4 10811 100|119 90|24 83|26 80f24 83|19 90| Il 100( 4 108 07

08 8 125|115 11822 110|31 100{36 92|37 89(36 92|31 10022 10|15 LI8) 8 125 6 127 08
09 17 136(24 13033 12342 112147 104 {49 100{ 47 104 |42 11233 12324 130 I7 136 14 138 09

10 |24 14932 145]42 13852 28|58 118 |60 [14] 58 118 |52 12842 13832 145} 24 149 21 151 10
1 28 164 | 37 161 |48 15759 150 | 67 142 |69 [38] 67 142 (59 15048 57|37 161| 28 164 | 25 165 1
10° 12 130 18039 180 |50 180|162 B0 |70 180 (74 180( 70 180 |62 180 |50 18039 180 30 180 27 180 12

13 |28 19637 199|48 20359 210 |67 218 |69 222| 67 218 |59 21048 203 |37 199 28 196 25 195 ]
14 24 211132 215(42 222152 232 (58 242 |60 246| 58 242 |52 23242 22232 215} 24 211 21 209 14
15 17 224|124 230 | 33 237 |42 248 [ 47 256 (49 260| 47 256 |42 248 33 23724 230 17 224 14 222 15

16 8 235 15 24222 250 ( 31 260 | 36 268 |37 271 36 268 |31 260| 22 250 | 15 242| 8 235| 6 233 16

17 4 25211 260 | 19 270 | 24 277 |26 280| 24 277 |19 270( Il 260| 4 252 17
18 0270 8 279 |13 286 |15 288) 13 286| 8 279| 0 270 18
06 0 9% )| 8 81|14 75|16 73|14 75| 8 81| 0 90 06
07 J 108|110 101 (19 92(25 85|27 83|25 85(19 92(10 10| 3 108 07

08 5125|112 12021 11230 10335 96|37 93|35 96|30 103|21 112|112 120{ 5 125{ 2 127 08

09 13 137|201 13230 125(40 116 |46 108 |48 105| 46 108 |40 (16|30 12521 132 I3 137 10 139 09
10 19 150 28 14638 141 |48 133 |55 125 |58 121 55 12548 13338 141(28 146 19 150 16 152 10
I 24 165 32 16243 15955 154 |62 148 |65 146| 62 148 | 55 154 |43 15932 162| 24 165 20 165 1
45° 12 |25 180| 34 18045 (80|57 180 |65 180 |68 IBO| 65 180 |57 18045 180 34 180| 25 180 22 180 12

13 |24 195]32 19843 201 | 55 206 |62 212 |65 214| 62 212 |55 206 | 43 201 | 32 198 | 24 195 20 195 13
14 19 210 28 214 38 219 (48 227 | 55 235 | 58 239| 55 235 |48 227 38 219 28 214 19 210} 16 208 14
15 13 223 21 228 | 30 235| 40 244 | 46 252 |48 255| 46 252 (40 244 30 235( 21 228 13 223 10 221 15

16 5235( 12 240 21 248 | 30 257 | 35 264 | 37 267| 35 264 | 30 257| 21 248| 12 240| 5 235| 2 233 16

17 3 25210 25919 268 |25 275 |27 277| 25 275|119 268 10 259 | 3 252 17
18 0270 8279 |14 285 |16 287| 14 285| 8 279| 0 270 18
06 O 90| 9 82|16 76|18 74)16 76| 9 82| 0 90 06
07 | 10810 102|119 94125 B8 (27 B5(25 88|19 94|10 102| 1 108 07
08 212610 120} 19 114128 106 (35 99|37 97|35 99|28 106|119 114| 10 120| 2 126 08

09 10 138 ) 18 13327 128(37 120 |44 113|146 [10| 44 11337 120(27 12818 13310 138 6 139 09
10 15 15124 148| 34 143 |45 (36|52 130 |55 128 52 130 |45 13634 143 |24 148 [5 151 | I2 152 10
1 19 16528 163| 38 161 |50 157 | SB 153 |61 151 58 153 |50 15738 161 |28 163 ] 19 165| 15 166 11
50° 12 20 180129 180| 40 180| 52 180 |60 180 |64 180)| 60 180|522 180| 40 18029 180| 20 180 17 180 12

13 19 195] 28 197 38 199 50 203 | 58 207 |61 209| 58 207 | 50 203 38 19928 197 19 195| I5 194 13
14 15209 24 212| 34 217 |45 124 | 52 230 | 55 232 52 230 (45 224 |34 217 |24 212 15 209 12 208 14

15 10 222 18 227 27 232( 37 240 |44 247 |46 250| 44 247 (37 240 27 232 18 227 10 222( 6 22l 15
16 2234| 10 240 19 246 | 28 254 | 35 261 |37 263| 35 261 | 28 254 | 19 246 10 240| 2 234 16
17 1 252| 10 258 | 19 266 |25 272|127 275| 25 272| 19 266 10 258 | | 252 17
18 0270| 9 278 |16 284 | I8 286 16 284 9 278| 0 270 18
06 0 90|10 B3|17 78|19 76( 17 78|10 B3| 0 90 06
07 8102|118 95(25 90|28 88|25 90|18 95| 9 103 07
08 7 12117 115127 108 | 34 103 (36 100| 34 103|217 108 18 I15] 7 12l 08
09 6 138 14 13424 129|34 (23|42 117 |44 11542 117|234 123(24 129| 14 134 6 138| 3 140 09
10 11 15120 149 30 145|410 140 |49 35|51 133| 49 135| 41 140 30 145] 20 149) 11 151 8 [52 10
I 14 166 23 164 | 34 16245 159 |54 156 |56 154| 54 (56|45 159| 34 16223 164| 14 166] 10 166 11
55° 12 15 180 24 180 35 180| 47 180 |55 180 58 180| 55 180| 47 180| 35 180 24 I180| I5 180 12 180 12
13 14 19423 196 34 198 |45 201 | 54 204 [ 56 206| 54 204 | 45 201 | 34 198 23 196] 14 194 10 194 13
14 11 209| 20 211) 30 21541 220 |49 225 (51 227| 49 225| 4] 220( 30 215{ 20 211| I1 209| & 208 14
15 6 222 14 226 24 231 | 34 237 |42 243 |44 245| 42 243 34 237| 24 231 | 14 226| 6 222| 3 220 15
16 7 239) 17 245| 27 252 | 34 257 |36 260| 34 257 |27 252| 18 245| 7 239 16
17 B 258 18 26525 270 (28 272| 25 270 18 265| 9 257 17
18 0 270( 10 277 ) 17 282 | 19 284 17 282|110 277| 0 270 18
.‘it:l::' Sun July 23 Aug. 11 Sept. 11 Oet. 22 Nov, 12 Dec. 21 Jan. 11 Feb. 11 Mar. 21 Apr.11 May 1 June 11 .ﬁ"::‘

Ti
tude e

s Use months indicated at top for North Latitudes and use months at bottom for South Latitudes. Azimuth angles in the southern hemisphers
are obtained by subtracting the tabulated azimuth angles from 180° when they are less than or equal to 180° or from 540° when they are

greater than 180°
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Table A2.35 (m) Basic direct solar irradiances on vertical, /py, and horizontal, /py, surfaces and basic

diffuse (cloudy and clear sky) solar irradiances on horizontal surfaces, /gy, (W/m?2). 55°N
Sun Time
Orien | Daily
Date ation | mesn
4 [ -] 1] a7 [1] L] 11 1 12 13 4 15 16 1”7 m " 0 b
N 35 95 175 135 a3 0 0 0 0 0 0 0 0 0 25 135 115 95
NE 85 160 385 485 470 65 05 20 0 0 0 0 0 0 0 0 0 0
E | 145 130 365 550 640 630 45 395 210 0 0 0 0 0 0 0 0 0
SE | 145 20 135 290 435 530 %65 540 455 325 160 0 0 0 0 0 0 0
5| 1S 0 0 0 0 115 255 365 435 465 435 165 255 1IS 0 0 0 0
June 21 SW | 145 0 0 0 0 0 0 0 160 325 455 540 S65 530 435 29 135 20
w 145 0 0 0 0 0 0 0 0 0 210 395 545 630 640 550 35 130
Nw 85 0 0 0 0 0 0 0 0 0 0 0 205 365 470 485 115 160
H | 290 10 B0 195 335 465 8B5S 675 735 155 735 675 S5BS 465 335 195 80 10
Diff (Cldy) 15 2 55 95 140 18O 215 260 285 295 285 260 225 180 140 95 55 20
Diff (Clr} 50 I5 45 60 75 80 9% 95 100 (00 100 95 9% 80 75 60 45 15
N 25 3 135 110 0 0 0 0 0 0 0 0 0 0 0 1o 15 25
NE 75 45 310 445 445 345 (8BS 0 0 0 0 0 0 0 0 0 0 0
El 135 35 305 520 625 630 545 400 210 0 0 0 0 0 0 0 0 0
SE | 150 5 120 290 445 545 SBS 565 480 350 185 0 0 0 0 0 0 0
July23 s | 130 0 0 0 0 145 185 395 470 495 470 395 285 145 0 0 0 0
and sSw | 150 0 0 0 0 0 0 0 185 )50 4B0 565 SBS 545 445 290 120 5
May 22 w | 135 0 0 0 0 0 0 0 0 0 210 400 545 630 625 520 WS 35
Nw 75 0 0 0 0 0 0 0 0 0 0 0 IB5 345 445 445 30 45
H | 265 0 50 160 295 430 550 640 700 720 700 &40 S50 430 295 160 50 (1]
Diff (Cldy) 110 5 40 85 125 I70 10 245 270 280 270 245 210 170 125 85 40 5
Diff (Clr) 50 5 35 55 70 B0 %0 95 100 100 100 95 80 70 55 35 5
N ] 20 45 0 0 0 0 0 0 0 0 0 0 0 45 20
NE 45 60 295 355 285 135 0 0 0 0 0 0 0 0 0 0
E| 15 65 370 555 605 5S40 400 215 0 0 0 0 0 0 0 0
SE | 155 30 230 430 570 630 620 540 410 240 50 0 0 0 0 0
August 22 S| 160 0 0 50 200 350 470 550 SB0 550 470 350 200 S0 0 0
and SW | 155 0 0 0 0 0 50 240 410 540 620 630 ST0 430 230 W0
April 22 w | 15 0 0 0 0 0 0 0 0 215 400 540 605 555 370 65
NW 45 0 0 0 0 0 0 0 0 0 0 135 285 355 295 &0
H | 205 0 65 IB5 320 445 540 600 620 600 540 445 320 185 65 0
Diff (Cldy) 85 S5 S0 95 135 175 205 230 235 230 205 75 135 95 S0 S
Diff (Clr) 40 5 40 60 70 80 85 %0 9 85 ] 7 60 & 5
N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 20 0 180 180 &0 0 0 0 0 0 0 0 0 0
E 80 0 330 480 480 370 200 0 0 0 0 0 0 0
SE | 145 0 285 500 615 635 575 455 290 110 0 0 0 0
September 22 S | 180 0 70 225 3% 530 615 645 615 530 39 225 70 0
and SW | 145 0 0 0 0 110 290 455 575 635 615 500 285 0
March 21 w 80 0 0 0 0 0 0 0 200 370 480 480 330 0
NW 0 0 0 0 0 0 0 0 0 0 60 180 |80 0
H | 125 0 50 160 275 370 430 450 430 370 275 160 S50 0
Diff (Cidy) 55 0 45 BS 120 150 170 175 170 150 120 85 45 0
Diff (Clr) Jo 0 3 55 T 75 80 80 B0 75 70 55 35 ]
N 0 0 0 0 0 0 0 0 0 0
NE 5 70 5 0 0 0 0 0 0 0
E 45 255 345 300 170 0 0 0 0 0
SE | II5 290 480 555 535 440 295 135 0 0
October 22 S| 155 155 335 490 585 620 585 490 335 155
and sw | 15 0 0 I35 295 440 535 555 480 2%0
February 21 w 45 0 0 0 0 0 170 300 345 255
NW 5 0 0 0 0 0 0 0 5 70
H 65 40 120 200 260 280 260 200 120 40
Diff (Cidy) 30 35 7l 100 115 120 115 100 70 35
Diff (Clr) 20 o s0 60 65 70 65 60 50 k]
N 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 0
E 20 160 190 120 0 0 0 0
SE 75 145 385 410 355 240 |15 15
S| 105 180 350 460 500 460 350 180
November 22 Sw 15 15 115 240 355 410 385 245
and wl 20 0 0 0 0 120 19 160
January 21 NW 0 0 0 ] 0 0 0 0
H 15 25 75 120 135 120 75 25
Diff (Cldy) 15 ] 55 0 75 0 5
Dilf (Clr) 10 25 45 50 50 50 45 15
N 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 0
E 15 80 140 95 0 0 0 0
SE 55 120 290 340 300 205 20 10
S 80 90 270 385 420 385 270 %0
December 21 SW 35 10 S0 205 300 340 290 120
w 15 0 0 0 0 95 140 80
Nw 0 0 0 0 0 0 0 0
H 15 5 40 75 3] 75 40 5
Diff (Cldy) 10 15 40 55 60 55 40 15
Dilf (Cir) 10 10 30 40 45 40 30 10
THE TABULATED VALUES For southern latitudes, this table may be used by reading northern values
HAVE THE FOLLOWING BASIS: for southern aspects and vicc-versa, substituting dates as follows:
Direct radiation factor, kp = 1.0 o = o = 3
; = May pr arc ebrua anuary
Diffuse radiation factor, k4= 1.0 NORTH June July August September chb:r: November December
Height correcuon factor. k, = 1.0 = =
November October September August uly
SOUTH Dacember January February March Apnil May Junc




