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Burface Solar Azimute
21 14

Month Solartime Altitude Azimuth EAST SOUTH WEST NORTH SOUTH-EAST SOUTH-WEST NORTH-WEST NORTH-EAST
Surf. Sol.Azi Surf. Sol.Azi Surf. Sol.Azi Surf. Sol.Azi Surf. Sol.Azi. Surf. Sol.Azi. Surf. Sol.Azi. Surf. Sol.Azi.

DEC. 7 8 -63 27 -63 -153 -243 -18 -108 -198 72
8 20 -58 32 -58 -148 -238 -13 -103 -193 77
9 32 -50 40 -50 -140 -230 -5 -95 -185 85
10 43 -38 52 -38 -128 -218 7 -83 -173 97
1 50 -22 68 -22 112 -202 23 -67 -157 113
12 53 0 90 0 -90 -180 45 -45 -135 135
13 50 22 112 22 -68 -158 67 -23 -113 157
14 43 38 128 38 -52 -142 83 -7 -97 173
15 32 50 140 50 -40 -130 95 5 -85 185
16 20 58 148 58 -32 -122 103 13 =77 193
17 8 63 153 63 -27 -117 103 18 -72 198

JAN.,NOV. 7 9 -67 23 -67 -157 -247 -22 -112 -202 68
8 22 -62 28 -62 -152 -242 -17 -107 -197 73
9 34 -53 37 -53 -143 -233 -8 -98 -188 82
10 45 -42 48 -42 -132 -222 3 -67 -177 93
11 53 -24 66 -24 -114 -204 21 -69 -159 111
12 56 6 90 0 -90 -180 45 45 -135 135
13 53 24 114 24 -66 -156 69 -21 -111 159
14 45 42 132 42 -48 -138 87 -3 -93 177
15 34 53 143 53 -37 -127 98 8 -82 188
16 22 62 152 62 28 -118 107 17 -73 197
17 9 67 157 67 23 -113 112 22 -68 202

FEB..OCT. 7 12 -76 14 -76 -166 -256 -31 -121 -211 59
8 25 -71 19 -71 -161 -251 -26 -116 -206 64
9 39 -64 26 -64 -154 -244 -19 -109 -199 71
10 51 -52 38 -52 -142 -232 -7 -97 -187 83
1 61 -32 58 -32 -122 -212 13 =77 -167 103
12 65 0 90 0 -90 -180 45 45 -135 135
13 61 32 122 32 -58 -148 77 -13 -103 167
14 51 52 142 52 -38 128 97 7 -83 187
15 39 64 154 64 -26 -116 109 19 -71 199
16 26 71 161 71 -19 -109 116 26 -64 206
17 12 76 166 76 -14 -104 121 31 -59 211

MAR.SEP. 7 14 -67 3 -87 -177 -267 -42 -132 -222 48
8 29 -82 8 -82 -172 -262 -37 -127 -217 53
9 43 =77 13 =77 -167 -257 -32 -122 -212 58
10 57 -67 23 -67 -157 -247 -22 -112 -202 68
1 69 -49 41 -49 -139 -229 -4 -94 -184 86
12 76 0 90 0 -90 -180 45 45 -135 135
13 69 49 139 49 Y -131 94 4 -86 184
14 57 67 157 67 -23 -113 112 22 -68 202
15 43 77 167 77 -13 -103 122 32 -58 212
16 29 82 172 82 -8 -98 127 37 -53 217
17 14 87 177 87 -3 -93 132 42 48 222

APtL.AUG. 6 3 -101 -11 -101 -191 -281 -56 -146 -236 34
7 17 -98 -8 -98 -188 -278 -53 -143 233 37
8 32 -95 -5 -95 -185 -275 -50 -140 -230 40
9 46 -92 b -92 -182 =272 -47 -137 -227 43
10 61 -89 1 -89 -179 -269 -44 -134 -224 46
11 75 -83 7 -83 -173 -263 -38 -128 -218 52
12 86 0 90 0 -90 -180 45 45 -135 135
13 75 83 173 83 -8 -97 128 38 -52 218
14 61 89 179 89 -1 -91 134 44 46 224
15 46 92 182 92 2 -88 137 47 43 227
16 32 95 185 95 5 -85 140 50 40 230
17 17 98 188 98 8 -82 143 53 -37 233
18 3 101 191 101 1 -79 146 56 -34 236

MAY.JUL. 6 5 -109 -19 -109 -199 -289 -84 -154 -244 26
7 19 -107 -17 -107 -197 -287 -62 -152 -242 28
8 33 -105 -15 -105 -195 -285 -60 -150 -240 30
9 47 -104 -14 -104 -194 284 -59 -149 -239 31
10 61 -106 -16 -106 -196 -286 -61 -151 -241 29
1 74 -114 -24 -114 -204 -294 -69 -159 -249 21
12 84 180 270 180 90 0 225 135 45 315
13 74 114 204 114 24 -66 159 69 -21 249
14 61 106 196 106 16 74 151 61 -29 241
15 47 104 194 104 14 -76 149 59 -31 239
16 33 105 195 105 15 -75 150 60 -30 240
17 19 107 197 107 17 -73 152 62 -28 242
18 5 109 199 109 19 -71 154 64 -26 244

JUN. 6 5 -113 -23 -113 -203 -293 -68 -158 -248 22
7 19 -111 -21 -111 -201 -291 -66 -156 -246 24
8 33 -109 -19 -109 -199 -289 -64 -154 244 26
9 46 -109 -19 -109 -199 -28C -64 -154 -244 26
10 60 -113 -23 -113 -203 293 -68 -158 -248 22
1 73 -125 -35 -125 -215 -3P5 -80 -170 -260 10
12 81 180 270 180 90 0 225 135 45 315
13 73 125 215 125 35 -55 170 80 -10 260
14 60 113 203 113 23 -67 158 68 -22 248
15 46 109 199 109 19 -71 154 64 -26 244
16 33 109 199 109 19 -71 154 64 -26 244
17 19 111 201 111 21 -69 156 66 -24 246

18 5 113 201 111 21 -69 156 66 -24 246
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Month ~ Solar time

JAN.

FEB.

TOTAL HORIZONTAL SOLAR RADIATION ON CLEARDAY

10

12
13
14
15
16
17

10

12
13
14
15
16
17

10

13

“

16
17

18

2
| th

wisgq.m.

147.10
433.27
667.14
852.37
96646
1004.29
966.46
852.37
667.14
433.27
147.10
211.47
486.20
743.55
925.85

1045 63
1084.51
1045.63
925.85

743.55
505.97
211.47
237.69
537.14
77556
963.69

1077.33
1121.24
1077.33
963.69
775.56
537.14
237.69
7.01
265.38

541.85
760.10
938.21
1042.73
1078.92

1042.73
938.21

760.10
541.85
265.38

7.01

Month ~ Solar time

MAY

JUN.

JuL

AUG

© 0 N o

B

13
14

16

17
18

18

| th
wisg.m.
26.46
281.51
527.40
735.82
895.26
991.53
1028.47
991.53
895.26
735.82
527.40
281.51
26 46
23.52
269.87
511.24
703.12
863.84
962.64
996.96
962.64
863.84
703.12
511.24
269.87
23.52
22.92
267.48
507.96
712.37
868.85
963.38
999.65
963.38
868.85
712.37
507.96
267.48
22.92
4.57
240.68
507.51
719.38
892.57
994.26
1029.48
994.26
892.67
719.38
507.51
240.68
4.57

14

Month ~ Solar time

SEP

NOV

DEC.

10

12
13
14
15
16
17

10

13
“
15
16
17

I th
wisg.m.
211*50
499.19
729.85
912.13
1022.28
1064.86
1022.28
912 13
729.85
499.19
211.50
192.10
459.27
711.16
889.82
1007.24
1045.36
1007.24
889.82
711.16
478.60
192.10
139.63
422.13
654.02
837.80
951.01
988.56
951.01
837.80
654.02
422.13
139.63
124.09
392.39
631.84
823.02
928.13
968.82
928.13
823.02
631.84
392.39
124.09



AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY



16,17/3/99
| total vertical :EAST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

16,17/3/99 azimuth Y=azimute-W altitude cosOv= ldn ldv = IdrFcosOv  Idiffuse=k*ldn*Fss Ireflected=Idn*Og*Fsg Itotal vertical=Idv+Idif+I<
TIME (=90) cosY (B) cosB cosB'cosY ( /g. ) (Btuhsq.ft) (Wisqm.) (Btuh.sg.ft)  (Btuh.sq.ft) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
830 1-77 13 0974 35 0819 0798 903579 28640 721198  228.59 20.05 28.64 277.28
9:00 -73 17 0956 42 0743 0711  939.364  297.74 667581 21159 20.84 29.77 262.21
9:30 -69 2 0934 48 0669 0625 961431 30473 600594  190.36 2133 3047 242.17
10:00 -64 26 0899 56 0559 0503 982570 31143 493839  156.53 21.80 3114 209.47
10:30 565 335 0834 61 0485 0404 992253 31450 401144  127.15 22.02 3145 180.61
1100 -46.5 435 0725 68 0375 0272 1002.338 317.70 ~ 272365  86.33 22.24 3LT7 140.34
1130  -255 64.5 0431 72 0309 0133 1006580 319.04 133911 = 4244 22.33 31.90 96.68
12:00 0 90 0000 74 0276 0000 1008.334  319.60  0.000 0.00 22.37 31.96 5433
1230 255 1155 0431 72 0309 -0.133 1006580  319.04 22.33 31.90 54.24
13.00 465 1365 0725 68 0375 -0272 1002.338  317.70 22.24 3LT7 54,01
1330 56,5 1465 0334 61 0485 -0404 992253  314.50 22.02 3145 53.47
14:00 64 154 -0899 56 0559 -0503 982570  311.43 21.80 31.14 52.94
14:30 69 159  -0934 48 0669 -0625 961431  304.73 21.33 3047 51.80
15:00 73 163 -0956 42 0743 0711  939.364  297.74 20.84 29.77 50.62
15:30 T 167 0974 35 0819 -0.798 903579  286.40 20.05 28.64 48.69
16:00 805 1705 0986 30 0866 -0.854  868.130  275.16 19.26 2152 46.78
16:30 82 72 -0990 22 0927 -0918 782039  247.87 17.35 24.79 42.14
17:00 85 175 -0996 145 0968 -0.964  636.057  201.60 un 20.16 34.27
17:30 87 w7 -0999 65 0994 -0992 298.954 9476 6.63 9.48 16.11
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
|total vertical :SOUTH SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

6,17/3/1991 azimuth Y=azimute-W altitude cosOv= ldn ldv = ldn'cosOv  Idiffuse=k*ldn*Fss Ireflected=Idn*Og*Fsg Itotal vertical=Idv+Idif+Ir
TIME (=0) cosY (B) cosB cosB*cosY ( /g. ) (Btuhsqg.ft) (Wisqm.) (Btuh.sq.ft) — (Btu/h.sg.ft) (Btu/h.sq.ft.) (Btu/h .sq.ft.)
8:30 -7 -17 0225 35 0819 0184 903579  286.40  166.502  52.77 20.05 28.64 101.46
9:00 -73 -13 0292 42 0743 0217  939.364  297.74 204100  64.69 20.84 29.77 11531
9:30 -69 -69 0358 48 0669 0240 961431 30473 230546  73.07 21.33 3047 124.88
10:00 -64 -64 0438 56 0559 0245 982570 31143  240.861 76.34 21.80 3114 129.29
10:30  -56.5 -56.5 0552 61 0485 0268 992253 31450 265511 8416 22.02 3145 137.62
1100 -46.5 -465 0688 68 0375 0258 1002338 317.70 258465 8192 22.24 3L 135.93
11:30  -255 -255 0903 72 0309 0279 1006580 319.04  280.749  88.99 2233 31.90 143.22
12:00 0 0 1000 74 0276 0276 1008334 31960  277.935  88.09 22.31 31.96 142.43
1230 255 255 0903 72 0309 0279  1006.580 319.04  280.749  88.99 22.33 31.90 143.22
13:00 465 465 0688 68 0375 0258  1002.338 317.70 258465  81.92 22.24 3L 135.93
1330 565 56.5 0552 61 048 0268 992253 31450 265511  84.16 22.02 3145 137.62
14:00 64 64 0438 56 0559 0245 982570 31143 240861  76.34 21.80 3114 129.29
14:30 69 69 0358 48 0669 0240 961431 30473 230546 7307 21.33 3047 124.88
15:00 73 73 0292 42 0743 0217 939364 297.74 204100  64.69 20.84 29.17 11531
15:30 1 1 0225 35 0819 0184 903579 28640  166.502  52.77 20.05 28.64 101.46
16:00 805 80.5 0165 30 0866 0143  868.130 27516 124087  39.33 19.26 2152 86.11
16:30 82 82 0139 22 0927 0129 782039 24787 100914 3199 17.35 24.79 7412
17:00 85 85 0087 145 0.968 0084  636.057 201.60  53.670 17.01 un 20.16 51.28
17:30 87 87 0052 65 099 0052 298954  94.76 15.545 4.93 6.63 9.48 21.04
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
| total vetical :WEST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

6,17/3/1991 azimuth y-azimute-w altitude cosOv= I ldv Ildn'cosOv Idiffuse=k*ldn*Fss Ireflected=Idn*Og*Fsg ltotal vertical=Idv+Idif+Ir
TIME (=90) cosY (B) cosB cosB'cosY ( /qm.) (Btuhsg.ft) (Wisq.m.) (Btuhsq.ft)  (Btuh.sq.ft) (Btu/h.sg ft.) (Btu/h.sq.ft.)
8:30 -7 167 0974 35 0819 -0.798 903579  286.40 20.05 28.64 48.69
9:00 -73 163 -0.956 42 0743 0711 939.364  297.74 20.84 29.77 50.62
9:30 -69 159 0934 48 0669 -0.625 961431  304.73 21.33 3047 51.80
10:00 -64 -154 0899 56 0559 -0503 982570 31143 21.80 31.14 52.94
10:30 565 1465 0834 61 0485 0404 992253 31450 22.02 3145 53.47
11:00  -465 1365 <0725 68 0375 -0272 1002338 317.70 22.24 3177 54.01
11:30  -255 1155 -0431 72 0309 -0.133 1006580  319.04 22,33 31.90 54.24
12:00 0 -90 0000 74 0276 o000 1008334  319.60 0.000 0.00 22.37 31.96 54.33
1230 255 -64.5 0431 72 0309 0133  1006.580 - 319.04 133911 42.44 22,33 31.90 96.68
13:00 465 -435 0725 68 0375 0272 1002338 317.70  272.365  86.33 22.24 3LT7 140.34
13:30 56.5 -335 0834 6L 0485 0404 992253 31450  401.144 12715 22.02 3145 180.61
14:00 64 -26 0899 56 0559 0503 982570 31143  493.839  156.53 21.80 3114 209.47
14:30 69 21 0934 48 0669 0625 961431 30473 600594  190.36 21.33 30.47 242.17
15:00 73 -17 0956 42 0743 0711  939.364  297.74 667581  211.59 20.84 29.77 262.21
15:30 1 -13 0974 35 0819 0798 903579 28640 721198  228.59 20.05 28.64 271.28
16:00 805 -9.5 0986 30 0866 0854  868.130 27516 741512  235.03 19.26 2152 281.80
16:30 82 -8 0990 22 0927 0918 782039 24787  718.037 = 227.59 17.35 24.79 269.73
17:00 85 -5 0.996 145 0968 0964  636.057 201.60 613.454  194.44 un 20.16 228.71
17:30 87 -3 0999 65 0994 00992 298954 9476  296.625  94.02 6.63 9.48 110.13
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
| total vertical :NORTH SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

6,17/3/199! azimuth Y=azimute-W altitude cosOv= ldn ldv =ldn'cosOv ldiffuse=k*ldn*Fss Ireflected=Idn*Og*Fsg Itotal vertical=Idv+Idif+Ir
TIME (=180) cosY (B) cosB cosB'cosY (Wisq.m.) (Btuh.sq.ft) (W/sq.m.) (Btuh.sq.ft)  (Btuh.sqg.ft) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 -7 257 <0225 3 0819 0184 903579  286.40 20.05 28.64 48.69
9:00 -13 253 <0292 42 0743 0217 939.364  297.74 20.84 29.77 50.62
9:30 -69 249 0358 48 0669 -0240 961431  304.73 2133 3047 51.80
10:00 -64 244 -0438 56 0559 0245 982570  311.43 21.80 3114 52.94
10:30 565  -2365  -0552 61 0485 -0.268  992.253  314.50 22.02 3145 53.47
11:00  -465  -2265 -0.688 68 0375 -0.258 1002338 317.70 22.24 3177 54.01
11:30 =255 2055 -0903 72 0309 0279  1006.580  319.04 22.33 31.90 54.24
12:00 0 2180 -1.000 74 0276 -0276  1008.334  319.60 22.37 31.96 54.33
1230 255 -1545 0903 72 0309 -0.279 1006580 ~ 319.04 22.33 31.90 54.24
13:00 465 1335 -0688 68 0375 -0.258  1002.338  317.70 22.24 3LTT 54.01
1330 56,5 21235 0552 61 0485 -0.268  992.253 31450 22.02 3145 5347
14:00 64 2116 -0438 56 0559 0245 982570 31143 21.80 3114 52.94
14:30 69 11 -0358 48 0669 0240 961431 304.73 21.33 3047 51.80
15:00 73 107 0292 42 0743 0217 939.364  297.74 20.84 29.77 50.62
15:30 m 2103 -0225 3% 0819 -0.184 903579  286.40 20.05 28.64 48.69
16:00 805 995 0165 30 0866 -0.143  868.130  275.16 19.26 2152 46.78
16:30 82 -98 0139 22 0927 -0.129 782039  247.87 17.35 2479 42.14
17:00 85 -95 -0.087 145 0968 -0.084  636.057  201.60 1411 20.16 34.27
17:30 87 -03 0052 65 0994 0052 298954  94.76 6.63 9.48 1611
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



1 16,17/3/99
| total vertical :SOUTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

6,17/3/199! azimuth Y=azimute-W altitude cosOv= ldn ldv =ldn*cosOv  Idiffuse=k*ldn*Fss Ireflected=Idn*Og*Fsg Itotal vertical=Idv+Idif+I]
TIME (=45 cosY (B) cosB cosB'cosY ( /qm.) (Btu/h.sq.ft) (Wisq.m) (Btuh.sg.ft) — (Btuh.sq.ft) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 -7 -32 0848 35 0819 0695 903579  286.40  627.699  198.95 20.05 28.64 247.64
9:00 -13 -28 0883 42 0743 0656  939.364  297.74  616.371  195.36 20.84 29.77 245.98
9:30 -69 -24 0914 48 0.669 0611 961431 30473  587.705  186.28 21.33 3047 238.08
10:00 -64 -19 0946 56 0559 0529 982570 31143 519512  164.66 21.80 3114 217.61
10:30 565 115 0980 61 0485 0475 992253 31450 471397 14941 22.02 3145 202.88
1100 -465 -15 1.000 68 0375 0374 1002338 31770 375354 11897 22.24 3L 172.98
1130 -255 195 0943 72 0309 0201 1006580 319.04 293209 9293 22.33 31.90 4717
12:00 0 45 0707 74 0276 0195  1008.334 319.60 196529  62.291 2237 31.96 116.62
1230 255 70.5 033 72 0309 0103 1006580 319.04 103831  32.910 2233 31.90 87.15
13.00 465 915  -0026 68 0375 -0010 1002.338  317.70 22.24 3L 54,01
1330 565 1005  -0199 61 0485 -0.097 992253  314.50 22.02 3145 53.47
14:00 64 109  -0326 56 0559 -0.182 982570  311.43 21,80 3114 52.94
14:30 69 114 -0407 48 0669 -0272 961431  304.73 21.33 3047 51.80
15:00 3 118 0469 42 0743 -0349 939364  297.74 20.84 29.77 50.62
15:30 7 122 0530 35 0819 -0434 903579  286.40 20.05 28.64 48.69
16:00 805 1255 0581 30 0866 -0503  868.130  275.16 19.26 2152 46.78
16:30 82 127 -0602 22 0927 -0558 782039  247.87 17.35 24.79 42.14
17:00 85 130 -0643 145 0968 -0.622  636.057  201.60 141 20.16 34.27
17:30 87 132 -0669 65 0994 -0665 298.954 9476 6.63 9.48 16.11
*Azimute:negative for am,positive for pm k=0.14,Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
| total vertical :SOUTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)

6,17/3/199'. azimuth Y=azimute-W altitude cosOv= ldn ldv ldn*cosOv Idiffuse=k*ldn*Fss Ireflected=ldn*Og*Fsg Itotal vertical=Idv+Idif+Ir
TIME (=45 cosY (B) cosB cosETcosY (W/sq.m.) (Btu/h.sq.ft) (Wisq.m.) (Btuh.sqft)  (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
830 -7 122 0530 35 0819 0434 903579  286.40 20.05 28.64 48.69
9:00  1-73 118 -0469 42 0743  -0349  939.364  297.74 20.84 29.77 50.62
9:30 -69 114 0407 48 0669 -0272 961431  304.73 21.33 3047 51.80
10:00 -64 109 0326 56 0559 -0.182 982570 31143 21.80 3114 52.94
10:30  -565  -1015  -0199 61 0485 0097 992253  314.50 22.02 3145 5347
11:00  -46.5 915 0026 68 0375 -0010 1002338 317.70 22.24 3LT7 54,01
11:30  -255 705 0334 72 0309 0103  1006.580 319.04 103831 3291 22.33 31.90 87.15
12:00 0 -45 0707 74 0276 0195 1008.334 319.60 196529 62291 2237 31.96 116.62
1230 255 195 0943 72 0309 0291 1006580 319.04 293209  92.935 22.33 31.90 14717
13:00 465 15 1000 68 0375 0374 1002338 317.70 375354 118971 22.24 3L 172.98
13:30 56,5 115 0980 61 0485 0475 992253 31450 471397 149413 22.02 3145 202.88
14:00 64 19 0946 56 0559 0529 982570 31143 519512  164.663 21.80 3114 217.61
14:30 69 24 0914 48 0669 0611 961431 30473  587.705  186.277 2133 3047 238.08
15:00 73 28 0883 42 0743 0.656  939.364 29774 616371  195.363 20.84 29.77 245.98
15:30 1 2 0848 35 0819 0695 903579  286.40  627.699  198.954 20.05 28.64 247.64
16:00 805 355 0814 30 0866 0705 868.130 275.16 612071  194.000 19.26 21,52 240.78
16:30 82 3 0799 22 0927 0740 782039  247.87  579.086 183545 17.35 2479 225.68
17:00 85 40 0766 145 0968 0742  636.057 20160 471.728 149518 1411 20.16 183.79
17:30 87 42 0743 65 099 0738 298954 9476  220.738  69.964 6.63 9.48 86.07
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
| total vertical :NORTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)

6,17/3/199! azmuih Y=azmueW alttude 00sOv= lch I Idn'cosOv  Iddifuse=kAidn*Fss Ireflected=Idn*OgiFsy fotal vertical=Idv-+Hclf+i
TIME (=1%) csY (B cosB cosBoosY (/g ) Buhsot) Weam) Buhsoft)  (Buhsaft)  Buhsof) (Buhstt)
830 -1 22 088 B 0819 06H 9IB5M 26640 2006 2864 869
w00 -3 28 083 &2 03 066 0B A 08 A1 5062
930 9 24 094 B 060 0611 BLBL M7 A3 41 5.0
woo 4 19 0% % 059 059 250 3143 28 3.4 5%
03 S5 195 090 & 045 04h A3 34N 202 3L45 5347
oo 465 1815 1000 &8 035 034 100238 31770 224 3L %01
w3 55 1605 093 @ 039 021 1006580 31904 233 390 .24
200 0 1% 007 A 026 01% 10834 31960 237 3% A3
1230 55 1005 03 72 039 0108 1006580 390 23 390 .24
1200 465 85 006 B 035 000 10RBB 370 989 312 224 3L 5112
1330 %5 -85 019 6 045 0097 A3 340 BA7T 040 202 3L45 8386
1400 o4 71 03 % 059 0182 950 3B 188 %N 280 3.4 10964
130 0 46 0407 8 069 022 BBl UB X163 A A3 41 13474
1500 13 © 049 £ 0743 039 B 204 7D 1088 08 QT 15449
153 17 B 050 H 089 044 WSO 2640 3NN AP 2006 864 130
.00 &5 H5 08 D 086 058 8810 2516 4656 18P 19% 2152 1816
163 & B 0602 2 0927 058 78200 24787 4%312 1383 1735 2419 18045
im0 & 0 0643 145 098 062 63606/ 20060 3687 1546 un 2016 15973
1730 8 48 0609 65 09 0666 28H UMl 198753 6300 6.63 948 N10
*Azimute:negative for am,positive for pm k=0.14,Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface in shade



16,17/3/99
| total vertical :NORTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.-14NORTH)

6,17/311001 azmuih Y=azimue W alttuce 00sOv= lch lv IdnfcosOv  Idiffuse=kidn*Fss IreflectedIdn*OgiFsy Hotal vertical=Idv-Holf+i
TIME (=1%) osY (B osB cosBoosY (Wegm) (Buhsyft) Wegm) (Buhsoft) — Buhsof)  (Buhsoft) Buhsott)
830 -1 B 050 D 089 0434 WSO 28640 W2 AP 2005 2864 17301
000 -3 @ 049 £ 073 039 903 2004 70 168 08 217 1449
93 49 6 0407 48 0609 022 %Ll 3MUIB 21663 QU A3 41 13474
00 b 1 03 % 059 018 950 31483 188 %0 28 3.4 10064
w3 65 B/ 019 6 045 007 A3 30 BT DL 202 314 8386
woo 465 85 006 68 035 000 100238 370 989 - 312 224 3L 5112
w3 A5 105 034 72 039 0108 1006580 39K 23 3D A2
1200 0 B 007 4 026 01% 1008334 31960 231 3% M3
1230 A5 105 093 2 039 021 1006580 31904 233 30 A2
1300 465 1BLS 1000 8 035 034 100238 3170 224 3L M0
1330 %65 1915 090 6 08 045 9B 34N 202 314 5341
40 6 19 0% % 059 0509 %250 314 280 314 KA
3 M 02 094 48 0609 0611 %1431 3UT3 A3 41 5180
00 KB A8 083 £ 08 066 90 N4 208 17 5062
153 11 22 088 H 089 06%H 9B5H 28640 2006 2864 4869
o0 805 255 084 D 086 06 8810 2516 19% 2152 4.78
163 & A7 019 2 0927 0740 7800 24787 1735 2419 14
oo & 20 0766 145 098 072 6360/ 20060 1411 2016 A2
30 8 22 Q3 65 09% 0738 28%H4 U7 6.63 948 161
*Azimute:negative for am,positive for pm k=0.14Fss=0.5  0g=0.2,Fsg=0.5

*90<Y<270 =Surface shade
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| total vertical :EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
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| total vertcal :SOUTH SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)

e aimlh YadmeW  de 0O ch dv=IceosOv - fiuse=kdvPss reflectecHT O, fte vercal=chvgi
: m) Buhsal) - Guhshl)  Buhsel

By

g
:

*Azimute:negativeforam',positiveforpm ' A=1186,8=0.156 ' k=0.14,Fss=05  0g-0.2.Fsg=0.5
*90<Y<270 =Surface shade
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k90<Y<270

| total vertical :WEST SURFACE ORIENTATION ON CLEARDAY (LAT.
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13/4/99
| total vertcal :SOUTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)

1314/99 aZimuth Y-azimutew Ich ldv=1ldncosOv  loiffuse=kAidn*Fss IreflectedHidn*OgPFs); otal vertical=idvHeif+
m) (B!u/h.s%.ft) (\Z/\él m) Buhsyf) (Bll/hﬁ-ﬂ) (Buhsoff (Buhsy
it @&7 ::4% 3@ L TR067
il ) Z % 0B .
. 05 .
% 3 i

4 ot Sl S h o ’,‘
SRERRGRIESEGE
O € 2% 2.
— 000
X3S
o =3 . )
SIRBRXS

OO0

—

i

%g p.
I

*Azimute:negatlve for am,positive for pm " A=1186,8=0.156 k=0.14Fss=05  0g=0.2,Fsg=05
4 90<Y<270 =Surface in shade
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13/4199

| total vertical :SOUTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT.-14NORTH)
131499 aznmuth Y=aamue\W aituce 00s0v= loh

*Azimute:negative for am,positive for pm
*90<Y<270 =Surface shade

ldv=1ldnoosOv  laiffuse=kiidn*Fss Ireflectec=oi*OgFse fotal vertical=lovHolf+(
-ﬁ-ﬁ) (Wsgm) (Buhsff) (Bﬂ]g-sqﬁ) (BtL2VI715q.ft) (Bf%hﬁ-ﬂ)
% A % 7 | j‘;’
B 7 % i | '
oo § |
i :% é;% ) .
ol % 57 :
&% 7] ' |
noRl é 4 |
| : :§§i | i
0 ;giﬁ b o
' 1Y 10 o 2
B 2 g gl B A
Sl I j}i o A
Boaoam o w7
1%49 0N ¥ 1570 3 B

A=1186,=0.156

k=0.14Fss=05  0g=0.2Fsg=05



13/4199

| total vertical :NORTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
1399 azmuh Y=anueW  alffude oosOv= loh lov=lcnoosOv  difuse=kfoiFss IreflectedHidn*OgFse Hotal vertical=IchvHclf+i

TIME (_flﬂg) sy B o cosBéczgle (Wegm) (Buhsyf) (Wgm) (Buhsy (Bﬂi/g-sq-ﬂ) (Buhsqft) (Buhsyf)
g 9 - ;2 , ' f ' ' 19 ' !
8 “ A L 4 ><. h

% R v % %

1@&? 75 o ; % %:ié

FRE 2R ;

gL oE Wm0 |

b QE 3 3];.1% i : (

g 7 ) g B 5 |

: | | 0

%21 : : i " i ; ﬁ‘%

15& % : 24 214 2 1330 19 i

59 a % a1 ] %

3 & 35 T I e

: I I ofl1dd 207 4 1 14 2

& *Az%ute:negative forami%itive for pm }%Azllg%],-ﬁ%?l% 5o & - k=0.14,-F§s:0.5 Og=0.2.Fsg=A(fJ.5

*90<Y<270 “Surface in shade



13/4199
| otal vertical :NORTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)

e aimh Y=mieW  afe  osOF h v =IceosOv - fiuse-kdFss refected= O Fsc ol vertcalcvdfi
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*Azimute:negative for am'.positive for pm ' A=1186,8=0.156
*90<Y<270 "Surface in shade
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8.30-17.30 .
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (TEST)
16399 QUTDOOR RADIATION INSHADE VERTICAL RADIATICN aLaD
TVE  HORZONTAL VERTICAL pos: Pos2 Pos3 posé poss @  QUANTITY

BTU/HR.SQFT. BTU/HRSQ.FT. BTU./HR.SQ.FT %

830 &7 &0 600 B0 N0 HO B0 36 9D
900 V| 100 3B/0 480 00 00 B0 A8 8
93 3 20 20 220 X0 260 50 28 0
1000 16 160 00 B0 B0 R0 30 B2 )
1030 15 160 430 280 20 280 280 318 4
1100 162 00 20 B0 BO B0 B0 N6 4
1130 12 50 20 20 20 20 20 20 J
1200 10 20 B0 150 180 20 20 182 J
123) 90 280 160 10 130 130 160 146 k)
1300 90 A0 120 120 130 130 1O 126 1
133 115 20 10 10 10 20 1220 14 0
1400 0 K0 120 10 10 10 10 u2 0
143 9D 20 120 10 10 110 10 12 0
1500 10 130 1200 9 100 90 90 94 0
153 27 00 120 1220 20 120 120 120 0
16: 7 200 100 100 100 1200 100 100 0
1630 ol 10 100 100 100 100 100 100 0
17 k) 90 90 90 90 90 90 90 0
170 9 60 60 60 60 60 60 60 0

8.30-17.30 .
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE(TEST)
1739 QUTDOCR RADIATION INSHADE RADIATION aab
TME HORZONTAL VERTICAL Ppos: pos2 pos3 poss poss @  QUANTITY

BTU/HR.SQFT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. %

830 ¥ B0 00 190 195 190 190 193
: 115 160 200 400 420 280 20 24
930 118 1080 30 20 20 X0 30 24
10: 2 30 150 40 140 B0 U0 14
1030 2 60 20 20 80 20 A0 236
11: 80 510 190 20 X0 20 20 28
113 1% b0 190 190 20 200 20 22
12 12 20 200 15 200 90 200 197
123) 148 30 140 150 180 180 190 168
1300 1 A0 190 180 180 190 190 186
1330 i} 00 U0 40 160 /0 180 158

CcCoocoocococooUIBESSWAIIANS

14: Bl 240 120 B0 150 160 150 16
1430 15l 20 B0 B0 150 150 B0 146
15: 13 200 130 150 120 20 1220 128
153 1 190 100 10 10 1220 120 N2
16: ol 190 100 100 100 100 100 100
1630 63 KO 120 220 20 120 1220 120
17100 3 40 100 100 1200 100 100 100
1730 23 00 90 90 90 90 90 90



8.30-17.30 .
SCLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE(TEST)
1639 QUIDOOR RADATICN INSHADE RADIATION 010D
TVE  HORZONTAL VERTICAL posi Pos2 Pos3 Pos4 Poss @  QUANTITY

BTU./HR.SQ FT. BTU/HR.SQ.FT. BTU./HR SQ.FT. %

830 87 20 20 190 B0 20 20 22 D
900 V| 00 180 20 20 20 20 A6 &
930 3 20 20 20 200 20 20 24 0
1000 16 30 30 N0 30 5 30 N7 )
1030 1% B0 B0 200 00 00 00 22 Q0
1100 162 00 200 00 25 00 05 24 Q0
1130 12 HO 00 N0 00 N0 30 N0 K|
1200 140 40 20 20 00 30 200 B0 3
123 9D 280 20 20 200 50 B0 22 J
1300 90 3,0 180 190 180 190 190 186 1
1330 15 B0 160 180 190 280 X0 A2 0
1400 0 B0 B0 00 K0 20 20 26 0
143 9 20 280 80 200 K0 130 198 0
1500 10 80 200 200 200 00 200 A0 0
K1) o 20 20 50 80 20 20 22 0
1600 7 00 180 180 110 1220 1O 148 0
1630 el 20 120 KO 10 B0 B0 40 0
1100 k) B0 120 1220 120 1220 120 120 0
1130 9 20 100 100 100 100 100 100 0

8.30-17.30 .
SOLAR RADIATION ON SOUTHSIDE VERTICAL SLRFACE(TEST)
1739 QUTDOOR RADIATION INSHADE: RADIATION a.aD
TME  HORZONTAL VERTICAL Posi posz Poss Pos4 poss @  QUANTITY

BTU/HR.SQ FT. BTU./HR.SQ.FT BTU./HR.SQ.FT. %

830 3 /0 190 150 150 150 10 158 o)
900 15 A0 280 20 A0 200 200 28 0
930 118 20 20 20 20 20 20 20 60
1000 2 00 190 190 190 190 90 190 60
1030 2 80 0 0 10 L0 L0 170 %0
1100 e B0 20 20 20 X0 20 24 3
1130 1% #0280 20 00 20 20 26 K
1200 10 00 B0 270 A0 20 270 52 b
230 118 B0 190 195 280 200 20 A/ 0
1300 1 70 195 190 B0 20 200 21 5
133 i} 00 230 20 200 200 20 20 0
1400 Bl 680 190 195 20 20 20 A/ 0
1430 Bl 80 20 190 200 190 180 192 0
1500 13 680 KO0 150 140 U0 M0 144 0
153 IRY 00 1220 1220 40 40 1O 136 0
1600 8 50 10 1220 130 150 40 130 0
1630 63 20 120 150 130 120 10 126 0
1700 3 160 10 120 115 110 1220 15 0
170 23 20 105 105 105 105 105 105 0



1 8.30-17.30 .
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (TEST)
163%9  CUTDOORRADIATICN INSHADE RADIATICN 010V))
TME HORZONTAL VERTICAL posi pos2 poss pos4 poss @  QUANTITY

BTU/HR.SQ.FT. BTU7HRSQ.FT. BTU./HR.SQ.FT. %

830 87 190 190 190 190 190 90 190 9
900 V| 180 180 180 180 180 180 180 &
930 3 20 20 20 00 20 20 20 0
1000 16 00 B0 80 B0 A0 B0 X2 )
1030 15 B0 20 A0 B0 B0 B0 56 40
1100 1@ 00 20 280 260 20 270 50 40
1130 152 20 B0 290 00 R0 20 02 K
1200 10 20 20 20 20 20 20 320 3
123) D 20 200 50 20 00 R0 A0 3
1300 0 00 280 X0 B0 B0 B0 274 0
133 15 #0 B0 B0 B0 270 B0 X2 0
1400 0 B0 B0 A0 B0 B0 B0 B2 0
143 90 00 280 50 240 240 K0 52 0
1500 10 00 %0 280 20 50 B0 24 0
153 2 00 R0 80 B0 270 20 08 0
1600 I 0 20 20 20 200 280 28 0
1630 el 00 190 1260 180 180 180 178 0
1700 3 H0 B0 120 KO 20 190 182 0
170 9 20 X0 120 100 120 160 150 0

8.30-17.30 .
SOLAR RADIATION ONWESTSIDE VERTICAL SURFACE (TEST)
17399 QUTDOOR RADIATION INSHOE RADATON Q0D
TVE HORZONTAL VERTICAL post Pos2 Pos3 pos4 poss @  QUANTITY

BTU/HR.SQ.FT. BTU/HR.SQ.FT BTU./HR.SQ.FT. %

830 3 90 90 90 90 90 90 90
900 115 190 190 190 200 200 190 194
930 118 190 190 190 190 190 190 190
1000 2 20 190 190 190 190 190 190
1030 2 110 10 10 10 10 10 10
1100 & 20 20 20 200 00 200 20

0 1% 00 20 20 20 20 20 20
DO W 20 20 20 WO 20 BO 24
2y 1 20 00 A0 20 20 20 A4

BY U 50 200 B0 B0 B0 200 4

5
S
&
8
)
[N
o
S
)
32
)
N
o
Y]
=)
B3
o>
coococococooe TBES8EEIIANS

1400 Bl 70 20 20 00 30 N0 D4
143 15l 00 00 B0 0 R0 0 32
1500 13 00 280 20 K0 R0 00 24
530 1 120 %0 20 20 B0 200 08
1600 o) 120 320 180 190 40 190 24
1630 63 150 10 B0 10 200 100 134
1100 3 1m0 120 50 120 B0 120 132
1730 A &0 B0 00 BO 10 BO B2



8.30-17.30 .

SOLAR RADIATION ON NORTHSIDE VERTICAL SURFAC (TEST) ?
1639 QUTDOCR RADIATICN INSHADE: RADIATION 100D
TME HORZONTAL VERTICAL RBl RB2 RR3 R4 RS @  QUANTTY

BTU/HR.SQ.FT. BTUHR.SQ.FT BTU./HR.SQ.FT. %
830 87 130 130 180 180 190 190 184 0
900 0 K0 150 160 180 BO 10 158 el
93 3 40 130 B0 B0 140 130 10 N
1000 16 20 20 20 20 200 00 24 )
1030 1% 00 20 20 20 200 20 A2 40
1100 12 20 20 B0 20 K0 B0 232 4
1130 12 30 20 A0 280 A0 260 242 3
1200 10 20 20 20 240 280 260 24 k)
123 90 20 20 20 190 90 10 20 k)
1300 9D 190 160 180 /0 180 160 170 0
1330 115 20 180 190 170 1550 150 168 0
1400 N 20 50 180 150 130 120 146 0
143 90 190 100 100 100 100 1200 100 0
1500 10 00 120 B0 220 120 120 122 0
1530 1 20 120 120 120 20 1220 120 0
1600 1 20 8 8 80 80 80 80 0
1630 ol 20 80 8 80 80 8 80 0
17100 3 90 80 80 80 80 80 80 0
1730 9 60 60 60 60 60 60 60 0

8.30-17.30 .
SOLAR RADIATICN ON NCRTHIIDE VERTICAL S RFAC(TEST)
1739 QUIDOCRRADATION INSHADE RADIATICN A0
TME HORZONTAL VERTCAL post Posz Pos3 Posé Poss @  QUANTTTY

BTU/HR.SQFT BTU/HR.SQ.FT. BTU/HR.SQ.FT.

830 3 130 180 180 180 180 180 180
900 105 50 150 K0 150 50 10 10
930 118 130 130 180 180 180 180 180
10: R/ 20 190 190 190 190 190 190
1030 R/ 20 90 9 90 9 90 90
1100 & 30 130 180 180 180 180 180

13 1% 30 20 20 20 20 20 20
1200 0 20 280 280 280 280 280 20
123 18 20 180 130 130 180 130 180

BY MU 20 195 10 00 20 20 199

&
=
=
o
S
o
S
o
=
o
S
o
8
o
S
o
coocoocococcouBHFE8BABIBARS

1400 Bl 20 20 20 20 20 20 20

1430 15l 20 150 150 B0 10 BO 10

15: 13 20 130 130 130 130 130 130

153 13 20 120 100 100 100 100 104

1600 o) 20 100 100 100 00 100 100

1630 % B0 80 80 80 8 80 80
JA



) 8.30-17.30 .

SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SUI (TEST)
1639 OUTDCOR RADATION INSHADE REDIATION LoD
THVE FmZG\H-IAL \E:{”CAL le sz POS.3 POS.4 F(BS @ Q.W\I-HTY

BTU/HRSQFT.  BTU/HR.SQ.FT BTU./HR.SQ.FT %

830 87 B0 B0 B0 40 B0 30 X6 9
900 V| 00 20 20 B0 00 B0 X2 o)
930 3 20 260 280 80 N0 00 B4 0
1000 16 BO 00 B0 N0 X0 B0 B0 )
1030 1% 90 480 00 200 00 N0 B2 4
1100 12 80 280 00 20 00 N5 A5 40
UK [ 00 280 30 20 00 R0 N0 J
1200 0 20 260 80 200 20 N0 B2 J
123 D P0 X0 50 B0 240 B0 244 K
1300 9 00 140 130 180 180 1260 158 0
1330 115 280 160 BC 130 120 180 148 0
1400 N 00 K0 10 110 10 n0 18 0
1430 D A0 20 20 120 120 1220 120 0
1500 10 00 180 190 180 180 190 134 0
153 27 00 180 180 180 180 180 180 0
1600 I 90 1220 120 1220 1220 1220 120 0
1630 el KO 10 10 u0 10 10 10 0
170 k) no 10 10 10 n0 u0 10 0
1730 9 80 60 80 80 80 80 80 0

8.30-17.30 .
SOLAR RADIATION ON SOUTHEASTSIDE VERTICAL SU (TEST) |
{739  QUTDOCR RDIATION NSHAE ROATON~~ CLOWD
THVE FmZO\”-AL \EHCN_ POS.1 POS.2 POS.3 POS4 POS.5 @ WTY

BTU/HR.SQFT  BTU./HR SQFT. BTU/HR.SQ.FT. %

83 3 50 180 180 180 130 180 180 &
900 115 B0 20 200 50 N0 B0 A8 N
93 118 00 20 20 280 20 B0 X0 60
1000 2 80 B0 20 20 K0 K0 238

1030 2 S0 20 240 280 20 20 22 )
11 & B0 20 B0 N0 B0 20 X2 3
1130 1% B0 160 KO M0 130 130 M2 3
1200 10 00 20 200 200 A0 20 26 b
230 148 6000 180 210 190 130 130 138 10
13 1 20 170 180 180 180 1290 180 5
1330 ik B0 170 180 190 190 190 184 0
14 5l 00 170 240 270 260 80 244 0
143 5l 20 20 U0 150 130 140 164 0
15, 13 260 160 KO 170 140 120 18 0
1530 13 200 B0 20 1220 120 130 128 0
1600 & 190 1220 120 1220 120 1220 120 0
1630 63 180 10 10 10 10 10 10 0
17 3 20 100 05 00 105 105 103 0
1730 23 20 80 80 8 8 80 80 0



j 8.30-17.30 .
SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SL (TEST)
16399 QUTDOCOR RADIATION INSHADE RADIATION 010V))
TVE HORZONTAL VERTICAL pos: pos2 pos3 pos4 poss @  QUANTITY

6TU/HR.SQ.FT. BTU/HR.SQ.FT. BTU/HR.SQ.FT. %

830 87 190 190 190 190 190 190 190 9
900 V| 20 20 20 20 20 20 28 &
930 3 190 200 190 20 200 20 200 0
1000 16 280 20 20 50 B0 280 B2 %
1030 15 B0 B0 00 N5 N0 N0 3 4
1100 1@ B0 B0 B0 B0 280 B0 B0 4
1130 152 00 200 0 N0 R0 R0 N6 J
1200 10 00 N0 30 30 R0 R0 30 J
123 9 H0 B0 200 N0 200 N0 B8 J
1300 9 B0 H0 B0 30 B0 200 726 10
1330 15 60 240 20 B0 0 60 A8 0
1400 N 00 50 280 60 310 60 272 0
143 9D 500 20 20 20 20 280 28 0
1500 10 00 B0 2770 N0 X0 270 B8 0
1530 27 M0 B0 B0 B0 £20 50 A6 0
1600 n 50 20 190 190 190 10 184 0
1630 el 00 130 130 190 B0 180 182 0
170 3 20 20 120 180 190 K0 172 0
1730 9 00 10 160 130 1220 1O 130 0

| 8.30-17.30 .
SOAR RADIATION ON SCLJTHWESTSDE VERTICAL 8 (TEST)
17399 QUTDOCRRADIATICN INSHADE: RADIATION a0
TME HORZONTAL VERTICAL posi posa Pos3 Pos4 Poss @  QUANTITY

BTU/HR.SQFT.  BTU/HR.SQ.FT. BTU/HR.SQ.FT %

83 kS 20 120 120 120 120 1220 120 ol
900 115 20 20 20 20 20 20 20 0
930 118 20 20 20 20 20 20 20 60
1000 2 20 20 20 20 20 20 20 60
1030 2 50 180 150 180 130 180 164 )
1100 el 20 20 20 20 20 20 20 J)
1130 1% 20 200 00 20 200 200 02 J
1200 1Y 05 B0 A0 280 280 B0 A48 b
123 118 00 20 280 20 20 00 20 10
1300 1D 00 280 260 260 X0 30 212 5
1330 l] B0 20 0 40 20 30 286 0
1400 15l V0 B0 B0 N0 20 20 R0 0
Bl 0
13 0
1D 0
ol 0
63 0
3 0
JA 0

00 80 80 130 100 100 98



8.30-17.30 .
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (TEST)
16399 QUTDOOR RADIATION INSHADE RADIATION 010V)
TIIVE FmZO\ITAL \EHCAL POS1 POS.2 POS3 POS4 POS5 @ QJANTITY

BTU/HR.SQFT. BTU/HR SQFT BTU./HR.SQ.FT. %

830 &7 190 160 190 190 190 190 184 0
900 V| 190 180 190 130 190 190 136 o)
930 3 130 130 120 130 130 130 128 !
1000 16 50 20 20 205 00 20 209 60
1030 1% 200 20 50 50 50 280 A48 4
1100 1@ 30 20 20 B0 X0 B0 28 4
13 12 00 20 20 50 240 60 236 3
1200 0 30 180 20 20 20 00 20 J
123 0 20 270 20 200 200 N0 288 k)
1300 0 00 50 240 50 240 240 244 0
133 15 280 240 240 240 240 240 240 0
1400 0 20 190 190 190 190 190 190 0
143 9D 20 150 130 1220 130 B0 136 0
1500 10 280 160 10 160 160 160 160 0
153 o 00 200 20 20 190 20 204 0
16: I 20 180 180 1220 120 100 140 0
1630 ol 30 9% 90 1220 100 1220 104 0
17 3 00 10 90 120 100 90 102 0
170 9 00 100 100 BO 10 BO 14 0

8.30-17.30 .
SCOLAR RADIATION ON NORTHWESTSIDE VERTICAL SURFACE (TEST)
17399 QUTDOCRRADIATION INSHADE RADIATION o100))
TIIVE FmZO\ITAL \EQTICAL POS1 POS2 POS3 POS4 POSS5 @ QM”TY

BTU/HR.3Q FT. BTU/HR.SQ.FT. BTU/HR.SQ.FT %

830 K 40 140 40 140 140 140 140 &
900 15 550 180 180 180 180 180 180 N
930 118 20 20 20 20 20 20 20 60
1000 R/ 30 20 20 20 20 20 20 60
1030 R/ 60 150 10 B0 150 15BO0 10 s
1100 & 30 20 20 20 20 20 20 K|
1130 1% 20 160 160 160 160 1.0 160 k)
1200 10 30 240 240 20 240 240 240 b
1230 118 30 200 200 25 00 200 ANl 0
13 13 A0 00 B0 K0 K60 260 246 5
133 ik B0 20 00 K0 B0 A0 244 0
1400 Bl 80 240 50 200 00 00 28 0
143 15l #0 200 20 00 190 190 196 0
15, 138 40 180 170 180 190 20 22 0
153 13 80 20 200 20 20 200 28 0
1600 o) 6/0 100 130 110 100 100 18 0
1630 /0 20 20 100 10 100 148 0
17 3 00 110 160 K0 10 U0 12 0
170 23 %0 150 100 100 10 180 128 0



8.30-17.30 .

SCOLAR REDIATION ON NCRTHEASTSIDE VERTICAL SLP(TEST) «
163%  QUTDOCRRADIATION INSHADE RADATION QLo
TVE HORZONTAL VERTICAL RBL FOR2 ROS3 RB4 KOS5 @  QUANTITY

BTU./HR.SQ FT. BTU./HR,SQ.FT. BTU./HR.Q:E %
8 10 M0 BO B0 20 00 Bb P
Q: o 20 20 20 190 190 90 202 &
) 3R 20 40 B0 0 40 B0 B M
00 B 450 20 B0 B0 B0 B0 X8 N
00 B B0 B0 B0 B0 T 20 B4 L
1w B B0 N0 B0 20 N0 20 A4 L
1y B 0 20 20 20 200 20 20 28
PO MW R0 50 BO B0 180 190 12 0D
7 () 50 100 00 10 100 100 102 %
13 Q0 X0 B0 B0 B0 B0 B0 150 10
BD 15 20 180 B0 BO KO 20 156 0
um M W0 20 L0 L0 L0 2O 10 0
un 9 90 100 100 10 10 10 100 0
5O W 20 10 U0 10 10 10 10 0
5Y A0 B0 B0 B30 B0 BO 10 0
60 7 00 90 90 90 90 90 90 0
6D 6 00 90 90 90 90 90 90 0
760 ) 90 80 80 80 80 80 80 0
7y D0 40 40 40 40 40 40 40 0

8.30-17.30 .

SOLAR REDIATION ON NORTHEASTSIDE VERTICAL SLE(TES)

{73%  CUTDCORRIDATION NSGHOE ROATON ~~ CLOD
T HORZONIAL VERTCAL. FOSL FO2 FO3 FOB4 RO @ QLAY

BTU/HR.SQ.FT. BTU./HR.SQ.FT BTU./HR.SQ. FT. A)
80 % 40 40 M0 M0 MO0 M0 M0
oM 15 20 B0 N0 200 A0 30 B8 0D
09 18 40 100 20 B0 280 X0 22
0n 2 B A0 A0 A0 A0 A0 A0 6
1% W TO DO TO DO WO L0 W
nw 9 0 190 A0 20 20 A0 W4 D
ny ¥ N0 A0 B0 N0 KO BO B4 P
PO W N0 95 W5 15 195 195 105 5
7 8 B0 A0 00 00 N0 200 A0 10
13 0 R0 T WO WO TO WO 10 5
B W N0 90 100 190 10 190 190 0
um B 00 190 190 190 190 190 190 0
Uy B 70 B0 B0 B0 BO B0 10 0
5O 13 RO U0 MO0 M0 10 MU0 M0 0
5Y @ A0 10 10 10 10 10 10 0
60 & 90 D0 U0 U0 U0 10 11 0
5% (O 180 100 100 200 10 100 100 0
Tm 3 50 95 95 95 95 95 95 0
1 00 50 50 50 50 50 50 0
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| TOTAL HORZONTAL
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| TOTAL HORZONTAL

&
g
REBSBROAEE RS FSRCERSDE8RINESIRSSEEREESR

Btuvhr.so ft.

87

| 0g=0.2
16,17/3/99

| refleciecHb Oy Ry

Btu./hr.sq.ft

3
| reflecteoHth Oy
576

2
| reflected
Btu./hr.sq.ft

| reflected
360

Decrease imadiance
SOUTH-WEST SURFACE
Btu./hr.sq.ft
52
10
040
198

4
Decrease imadiance

690



0g=0.2
16,17/3/99

1639 TBST a:o.z Decrease imadiance
THVE HUI-N_ I-mZG\“-N_ m | reﬂwaj:'th*m | waj NORTH-WEST SURFACE
83 g 025 97 87 100
o) 10 025 135) 70 15
03) B 025 a7 33) 041
1000 1% 025 18% 165) 206
103 1 025 1960 175 219
1100 1B 025 1873 1620 20
1) 15 025 710 1520 19
20 0 025 5 14, 15
) 9 0218 08l 9 08L
1300 Q0 0218 0l 900 08L
133 115 0218 154 1) 104
1400 0 0218 760 70 063
143) Q 0218 08l 900 08l
15010 10 0218 1% 110 0%
153) 07 0218 1384 07 114
160 n 0218 1% 72 06
163) al 0218 665 610 0%
170 €\, 0218 377 30 07
1%)9 o0 I-109QIZG\W oy e e&%@qﬁg |renl£ed Decrees%ﬂai
| TOTAL AL | reflect Iraciance
83) % 0%5 40 360 04
o 15 025 DY 1) 144
03) 18 025 133 1) 18
1000 2 025 30 3% 040
103) 2 025 360 3% 040
1100 0 025 0, 8. 1
13) 15 025 1631 145) 18
1200 10 025 158 142 1B
23 18 0218 1613 18 k¢
1300 13 0218 117 1300 117
133 i 0218 1537 1410 177
1400 5] 0218 1646 1510 1%
143) ) 0218 1646 510 1%
1501 13 0218 1504 139 12
153) 1 0218 U1 1300 117
1600 ) 0218 87 800 0n
163) &) 0218 687 63) 057
1700 B 0218 414 39) 034
179 3 0218 251 23) 021



16/3/99

TIVE
8:30
9:00
9:30
1000
10:30
110
11:30
12
12:30
13:
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
1713199
8:30
9:00
9:30
10:
10:30
1100
11:30
12:
12:30
13:
13:30
14:00
14:30
15:
15:30
16:00
16:
17:00
17:30

TEST
ITOTALHORZONTAL - (g
Btuvhr.sg ft
87 0.225
J%) 0.225
3 0.225
165 0.225
175 0.225
162 0.225
152 0.225
140 0.225
90 024
90 021
115 021
70 024
90 024
110 021
127 02
72 04
61 021
30 021
19 021
ITOALHRZONTAL - (g
3 0.225
115 0.225
118 0.225
2 0.225
2 0225
80 0.225
145 0225
142 0.225
148 021
1 021
1 021
151 021
151 021
138 021
130 021
80 021
63 021
38 021
2 021

0g=0.2

16,17/3/99

| reflectec=itiOg Fy

BtuThr.so.ft.
9.79
13.50
3n
18.56
19.69
18.23
17.10
15.75
9.45
9.45
12.08
7.35
9.45
11.55
13.34
7.56
6.41
3.15

)
| ieflececHiF Oy Ry

4.05
12.94
13.28
3.60
3.60
9.
16.31
15.98
15.54
13.65
1481
15.86
15.86
14.49
13.65
8.40
6.62
3.99
2.42

Fsg= 05

g

tu/Tirsot
8.70
12.
3.
16.50
17.50
16.20
15.20
14.00
9.00
9.
11.50
7.00
9.00
10
12.70
1.20
6.10
3.00
1.90
| reflected

3.60
11.50
11.80
3.20
3.20
8.
14.
14.20
14.80
13.
14.10
15.10
15.10
13.
13.
8.00
6.30
3.80
2.30

Decresse imadiance
NORTH-EAST SURFACE
Btu./hr.sq.ft
1.09
1.50
041
2.06
2.19
2.03
19
1.75
0.45
0.45
0.57
0.35
0.45
0.55
0.63

0.

0.30
0.15
0.09

Decreace imadiance

0.45
1.44
1.48
0.40
0.40
1.00
1.81
1.78
0.74
0.65
0.70
0.75
0.75
0.69
0.65
0.40
0.31
0.19

012



Ground Reflectance

SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (0g=0.2)
16/3/99 OUTDOOR RADIATION (TEST) INSHADE RADIATION (TEST) Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ EAST SURFACE VERTICAL VERTICAL®

BTUMHRSQFT. BTU/HRSQFT. BTU/MHR SQFT. BTUVHR SQFT. BTUMHRSQFT. BTUMHRSQFT.

8:30 87 85.0 376 0.65 84.4 36.95
9:00 120 110.0 348 0.9 100.1 33.9
9:30 33 320 238 -0.05 321 23.85
10:00 165 105.0 332 -0.25 105.3 3345
10:30 175 105.0 318 -0.26 105.3 32.06
11:00 162 90.0 32.6 -0.24 90.2 32.84
11:30 152 51.0 22 -0.23 51.2 22.23
12:00 140 320 182 -0.21 322 1841
12:30 90 28.0 146 -0.18 282 14.78
13:00 920 34.0 126 -0.18 34.2 12.78
13:30 115 220 114 -0.23 222 11.63
14:00 70 15.0 11.2 -0.14 151 11.34
14:30 90 20.0 11.2 -0.18 20.2 11.38
15:00 110 13.0 94 127 11.7 8.13
15:30 127 20.0 12 146 185 1054
16:00 72 20.0 10 0.83 19.2 9.17
16:30 61 11.0 10 0.7 10.3 9.3
17:00 30 9.0 9 0.35 8.7 8.65
17:30 19 6.0 6 031 57 5.69

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradianc* OUTDOOR RADIATION INSHADE RADIATION
8:30 36 350 19.3 0.27 34.7 19.03
9:00 115 105.0 294 0.86 1041 28.54
9:30 118 108.0 294 -0.18 108.2 29.58
10:00 32 31.0 144 -0.05 311 14.45
10:30 32 58.0 236 -0.05 58.1 23.65
11:00 80 51.0 21.8 0.12 51.1 21.92
11:30 145 45.0 20.2 -0.22 45.2 2042
12:00 142 320 19.7 -0.21 32.2 1991
12:30 148 37.0 16.8 -0.3 373 171
13:00 130 250 186 -0.26 253 18.86
13:30 141 29.0 15.8 -0.28 29.3 16.08
14:.00 151 240 14.6 0.3 243 149
14:30 151 220 146 -0.3 223 149
15:00 138 20.0 12.8 159 184 1121
15:30 130 19.0 11.2 15 175 9.7
16:00 80 19.0 10 132 177 8.68
16:30 63 15.0 12 0.72 143 11.28
17:00 38 140 10 044 136 9.56

17:30 23 10.0 9 0.26 9.7 8.74



Ground Reflectance

SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE(Og=0.2) (0g=0.2)
16/3/99 OUTDOOR RADIATION (TEST) INSHADE RADIATION (TEST) Decrease irradianet OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ SOUTH SURFACE VERTICAL VERTICAL @
BTU/MR SQFT. BTUHRSQFT. BTU/HRSQFT. BTUMHR.SQFT. BTUHRSQFT. BTUHRSQFT.
8:30 87 23.0 212 392 191 17.28
9:.00 120 30.0 20.6 54 24.6 15.2
9:30 33 220 214 0.3 223 21.7
10:00 165 350 30.7 -1.49 36.5 32.19
10:30 175 39.0 29.2 -1.58 40.6 30.78
11.00 162 40.0 294 -1.46 415 30.86
11:30 152 45.0 30.0 -1.37 46.4 31.37
12:00 140 41.0 28.0 -1.26 42.3 29.26
12:30 90 280 222 -1.08 29.1 23.28
13:00 90 31.0 186 -1.08 321 19.68
13:30 115 35.0 20.2 -1.38 36.4 21.58
14:00 70 350 226 -0.84 358 2344
14:30 20 320 198 -1.08 331 20.88
15:00 110 48.0 200 6.6 414 134
15:30 127 62.0 232 7.62 544 1558
16:00 72 39.0 148 432 34.7 10.48
16:30 61 210 140 3.66 17.3 10.34
17:00 30 150 120 18 132 10.2
17:30 19 12.0 10.0 114 10.9 8.86
17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradianc* OUTDOOR RADIATION INSHADE RADIATION
8:30 36 170 158 1.62 154 14.18
9:00 115 31.0 218 518 25.8 16.62
9:30 118 220 22 -1.06 231 23.06
10:00 32 30.0 19 -0.29 303 19.29
10:30 32 180 17 -0.29 183 17.29
11:00 80 38.0 224 -0.72 38.7 23.12
11:30 145 34.0 216 -131 353 2291
12:00 142 39.0 252 -1.28 40.3 26.48
12:30 148 68.0 20.7 -1.78 69.8 22.48
13:00 130 71.0 21°T -1.56 726 22.66
13:30 141 700 21 -1.69 717 22.69
14.00 151 68.0 20.7 -181 69.8 2251
14:30 151 58.0 192 -181 59.8 21.01
15:00 138 63.0 144 8.28 54.7 6.12
15:30 130 60.0 136 7.8 52.2 58
16:00 80 57.0 13 4.8 52.2 82
16:30 63 220 126 3.78 182 8.82
17:.00 38 16.0 115 228 137 9.22

17:30 23 12.0 105 138 10.6 9.12



Ground Reflectance

SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (Og=D.2)
16/3/99 OUTDOOR RADIATIONFTEST) INSHADE RADIATIONfTEST) decrease iradiance OUTDOOR RADIATION INSHADE RADIATION
TIME  HORIZONTAL VERTICAL VERTICAL @ WEST SURFACE VERTICAL VERTICAL @

BTU/MR SQFT. BTUMRSQFT. BTUMHRSQFT. BTUMHRSQFT. BTUVHRSQFT. BTUMHRSQFT.

8:30 87 19.0 19 1 18.0 18
9:00 120 180 18 1.38 16.6 16.62
9:30 33 210 21 -0.07 211 21.07
10:00 165 30.0 262 -0.33 30.3 2653
10:30 175 38.0 256 -0.35 384 25.95
11:00 162 30.0 25 -0.32 30.3 25.32
11:30 152 320 30.2 0.3 323 30.5
12:00 140 320 32 -0.28 323 32.28
12:30 ) 320 29 -0.18 322 29.18
13:00 ) 30.0 274 -0.18 302 2758
13:30 115 340 262 -0.23 342 26.43
14:00 70 350 252 -0.14 351 2534
14:30 % 400 252 -0.18 40.2 25.38
15:00 110 70.0 274 182 68.2 2558
15:30 127 1200 308 21 1179 28.7
16:00 72 65.0 21.8 119 63.8 2061
16:30 61 60.0 17.8 101 59.0 16.79
17:00 30 450 182 05 445 17.7
17:30 19 420 15 031 17 14.69

17/3/99 HORIZONTAL OUTDOOR RADIATION ~ INSHADE RADIATION  Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
8:30 36 9.0 9 041 86 8.59
9:00 115 190 194 132 177 18.08
9:30 118 19.0 19 -0.24 192 19.24
10:00 32 28.0 19 -0.06 281 19.06
10:30 32 11.0 1 -0.06 11 11.06
11:00 80 29.0 20 -0.16 29.2 20.16
11:30 145 30.0 22 -0.29 303 22.29
12:00 142 31.0 274 -0.28 31.3 27.68
12:30 148 320 214 0.3 32.3 217
13:00 130 39.0 256 -0.26 39.3 25.86
13:30 141 51.0 274 -0.28 51.3 27.68
14:00 151 72.0 304 0.3 723 30.7
14:30 151 80.0 322 -0.3 80.3 325
15:00 138 1200 294 228 117.7 27.12
15:30 130 1220 30.8 2.15 1199 28.65
16:00 80 1220 204 1.32 120.7 19.08
16:30 63 1250 134 1.04 124.0 12.36
17:00 38 1100 132 0.63 109.4 1257

17:30 23 85.0 232 0.38 84.6 22.82



Ground Reflectance

SOLAR RADIATION ON NORTHSIOE VERTICAL SURFACE (0g=0.2)

16/3/99 OUTDOOR RADIATIONfTEST) INSHADE RADIATIONTEST) decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ NORTH SURFACE VERTICAL VERTICAL @

BTUMHRSQFT. BTUHRSQFT. BTU/HRSQFT. BTUMHRSQFT. BTUMHRSQFT. BTU/HRSQFT.

8:30 87 18.0 184 1.09 16.9 1731
9:.00 120 15.0 158 15 135 143
9:30 33 14.0 14 041 136 13.59
10:00 165 210 204 2.06 189 18.34
10:30 175 300 212 219 278 1901
11:00 162 320 232 2.03 30.0 21.17
11:30 152 310 242 19 2.1 223
12:00 140 32.0 234 175 303 21.65
12:30 90 220 20 0.63 214 19.37
13:00 90 19.0 17 0.63 184 16.37
13:30 115 210 16.8 081 20.2 15.99
14:00 70 210 146 0.49 205 1411
14:30 90 19.0 10 0.63 184 9.37
15:00 110 20.0 12.2 0.77 19.2 11.43
15:30 127 220 12 0.89 211 1111
16:00 72 120 8 05 115 7.5-
16:30 61 120 8 0.43 116 757
17.00 30 9.0 8 021 8.8 7.79
17:30 19 6.0 6 0.13 59 5.87

17/3/99 HORIZONTAL OUTDOOR radiation! INSHADE RADIATION  Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
8:30 36 18.0 18 0,45 176 17.55
9:00 115 15.0 15 144 13.6 13.56
9:30 118 180 18 148 16.5 16.52
10:00 32 210 19 04 20.6 18.6
10:30 32 120 9 04 116 8.6
11:00 80 310 18 1 30.0 17
11:30 145 310 21 181 29.2 19.19
12:00 142 32.0 23 178 30.2 21.22
12.30 148 32.0 18 104 310 16.96
13:00 130 310 20 091 30.1 19.09
13:30 141 320 19.9 0.99 310 1891
14.00 151 320 21 106 30.9 1994
14:30 151 29,0 15 106 279 1394
15:00 138 28.0 13 0.97 27.0 12.03
15:30 130 220 104 091 211 9.49
16:00 80 210 1Q 0.56 204 9.44
16:30 63 18.0 8 0.44 176 7.56
17:00 38 12.0 95 0.27 117 9.23

17:30 23 95 5 0.16 9.3 4.84



Ground Reflectance

SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SURFACE (0g=0.2)
16/3/99 OUTDOOR RADIATIONITEST) INSHADE RADIATIONfTEST) decrease irradianct OUTDOOR RADIATIOF INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ SE SURFACE VERTICAL VERTICAL @

BTUMHRSQFT. BTUHRSQF7. BTUMHRSQ.FT. BTU/MRSUFT. BTUMHRSQFT. BTUHRSQ.FT.

8:30 87 38.0 26.6 522 328 21.38
9:00 120 50.0 25.2 72 42.8 18
9:30 33 320 284 -04 324 28.8
10:00 165 38.0 28 -1.98 40.0 29.98
10:30 175 49.0 33.2 21 511 353
11:.00 162 48.0 295 -1.94 49.9 3144
11.30 152 50.0 30 -1.82 518 31.82
12:00 140 320 28.2 -1.68 337 29.88
12:30 90 40.0 24.4 -1.08 411 25.48
13:00 90 39.0 158 -1.08 401 16.88
13:30 115 28.0 14.8 -1.38 294 16.18
14:.00 70 20.0 118 -0.84 208 12.64
14:30 90 340 12 -1.08 351 13.08
15:00 110 30.0 134 6.6 234 118
15:30 127 300 18 7,62 224 10.38
16:00 2 19.0 -12 432 14.7 7.68
16:30 61 15.0 1 3.66 113 7.34
17:.00 30 110 1 18 92 9.2
17:30 19 8.0 8 114 6.9 6.86

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION  decrease irradiance OUTDOOR RADIATIOl INSHADE RADIATION
8:30 36 250 18 2.16 228 15.84
9:00 115 98.0 248 6.9 91.1 179
9:30 118 79.0 26 -1.42 804 27.42
10:00 32 48.0 238 -0.38 484 24.18
10:30 32 350 22.2 -0.38 354 22.58
11:00 80 78.0 s -0.96 79.0 26.16
11:30 145 350 14.2 -1.74 36.7 15.94
12:00 142 39.0 206 =13/, 40.7 223
12:30 148 60.0 18.8 -1.78 61.8 20.58
13:00 130 42.0 18 -1.56 43.6 19.56
13:30 141 38.0 184 -1.69 39.7 20.09
14.00 151 30.0 244 -1.81 318 26.21
14:30 151 220 164 -1.81 23.8 1821
15:00 138 26.0 148 8.28 177 6.52
15:30 130 20.0 128 7.8 122 5

16:00 80 19.0 12 4.8 14.2 7.2
16:30 63 18.0 1 3.78 14.2 7.22
17:00 38 120 10.3 2.28 9.7 8.02

17:30 23 120 8 138 10.6 6.62



. Ground Reflectance

SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (0g=0.2)
163/99  OUTDOOR RADIATION(TEST) INSHADE RADIATIONfTEST) Decrease iradiance OUTDOOR RADIATION INSHADE RADIATION
TIME  HORIZONTAL VERTICAL VERTICAL @ SURFACE VERTICAL VERTICAL @

BTUDHRSQFT. BTU/HRSQFT. BTUMRSQFT. BTUMRSQFT. BTUMHRSQFT. BTUMHRSQFT.

8:30 87 19.0 19 522 138 13.78
9:00 120 21.0 218 72 138 146
9:30 33 19.0 20 0.4 194 20.4
10:00 165 280 232 -1(98 30.0 2518
10:30 175 380 203 21 401 314
11:00 162 380 28 -1.94 39.9 20.94
11:30 152 39.0 30.6 -1.82 4038 3242
12:00 140 39.0 31 -1.68 40.7 32.68
12:30 9 450 28.8 -1.08 461 29.88
13:00 ) 350 276 -1.08 361 28.68
13:30 115 53.0 2658 -1.38 544 28.18
14:00 70 490 272 -0.84 498 28.04
14:30 20 51.0 28 -1.08 521 23.88
15:00 110 80.0 288 66 734 22
15:30 127 1200 30.6 762 1124 22.98
16:00 72 53.0 184 432 48.7 14.08
16:30 61 50.0 182 3.66 463 1454
17:00 30 420 172 18 40.2 154
17:30 19 39.0 13 114 37.9 11.86

17/3199 HORIZONTAL OUTDOOR RADIATION  INSHADE RADIATION  Decrease iradiance OUTDOOR RADIATION INSHADE RADIATION
8:30 36 120 12 2.16 98 9.84
9:00 115 210 21 6.9 141 141
9:30 118 210 Z. 142 224 2242
10:00 32 320 2 -0.38 324 22.38
10:30 32 250 164 -0.38 254 16.78
11:00 80 320 2 -0.96 330 22.96
11:30 145 230 ZJZ 1.74 247 21.94
12:00 142 295 2438 17 312 265
12:30 148 50.0 2 -1.78 518 23.78
13.00 130 79.0 2722 -156 80.6 28.76
13:30 141 98.0 286 -1.69 99.7 3029
14:00 151 99.0 32 181 100.8 3381
14:30 151 1230 344 181 1248 3621
15:00 138 1320 454 828 1237 37.12
15:30 130 1250 36.6 76 1172 288
16:00 80 114.0 276 48 109.2 228
16:30 63 98.0 16 3.78 94.2 12.22
17:00 38 102.0 218 228 99.7 1952

17:30 23 60.0 9.8 138 58.6 6.42



Ground Reflectance

SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (09=0.2)
16/3/99 OUTDOOR RADIATION(TEST) INSHADE RADIATION (TEST) Decrease iradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ NW SURFACE VERTICAL VERTICAL®

BTUHRSQFT. BTUHRSQFT. BTU/HRSQFT, BTUHRSQFT. BTUHR.SQFT. BTUHRSQFT.

6,30 87 19.0 184 1.09 179 1731
9:00 120 19.0 18.6 15 175 171
9:30 33 13.0 12.8 041 126 12.39
10:00 165 25.0 20.9 2.06 229 18.84
10:30 175 29,0 248 219 26.8 2261
11:00 162 310 238 203 29.0 21.77
11:30 152 29.0 23.6 19 271 21.7
12:00 140 310 22 175 293 20.25
12:30 90 320 28.8 081 31.2 27.99
13:.00 90 29.0 244 081 28.2 23.59
13:30 115 28.0 24 104 27.0 22.96
14:00 70 240 19 0.63 234 18.37
14,30 90 230 13.6 081 222 12.79
15:00 110 28.0 16 0.99 27.0 1501
15:30 127 39.0 204 114 379 19.26
16:00 72 210 14 0.65 204 13.35
16:30 61 31.0 104 0.55 305 9.85
17:00 30 300 10.2 0.27 29.7 9.93
17:30 19 300 124 0.17 298 12.23

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION  Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
8:30 36 14.0 14 045 136 1355
9:.00 115 15,0 18 144 136 16.56
9:30 118 210 21 148 195 19.52
10:00 32 310 22 0.4 30.6 216
10:30 32 16.0 15 0.4 156 146
11:00 80 31.0 21 1 30.0 20
11:30 145 210 16 181 19.2 14.19
12:00 142 310 24 1.78 29.2 22.22
12:30 148 31.0 20.1 133 29.7 18.77
13:00 130 340 246 117 328 2343
13:30 141 38.0 244 127 36.7 23.13
14:00 151 48.0 218 1.36 46.6 2044
14:30 151 340 19.6 1.36 326 18.24
15:00 138 440 20.2 124 42.8 18.96
15:30 130 48.0 20.8 117 46.8 19.63
16:00 80 67.0 118 0.72 66.3 11.08
16:30 63 78.0 148 0.57 774 14.23
17:00 38 100.0 142 0.34 99.7 13.86

17:30 23 55.0 12.8 021 54.8 1259



, Ground Reflectance

SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SURFACE <0g=0.2)
16/3/99  OUTDOOR RADIATION(TEST) INSHADE RADIATIONFTEST) decrease irradia « OUTDOOR RADIATION INSHADE RADIATION
TIME ~ HORIZONTAL VERTICAL VERTICAL @ NE SURFACE VERTICAL VERTICAL @
BTU/HRSQFT. BTU/MR.SQFT. BTUMHRSQFT BTUVHRSQFT. BTUHRSQFT. BTUMHRSQFT.

8:30 87 31.0 254 1.09 29.9 2431
9:00 120 220 20.2 15 205 18.7
9:30 33 21.0 1556 041 206 15.19
10:00 165 450 26.8 206 429 24.74
10:30 175 33.0 254 2.19 30.8 2321
11:00 162 38.0 214 2.03 36.0 19.37
11:30 152 320 2238 19 301 20.9
12:00 140 320 172 1.75 303 15.45
12:30 9 15.0 102 045 14.6 9.75
13:00 9 250 15 0.45 246 1455
13:30 115 210 156 0.57 20.4 15.03
14:00 70 20.0 12 035 197 1165
14:30 % 190 10 045 186 955
15:00 110 210 n 055 205 10.45
15:30 127 210 13 0.63 204 12.37
16:00 72 120 9 0.36 116 8.64
16:30 61 100 9 03 9.7 8.7
17:00 30 9.0 8 0.15 8.9 7.85
17:30 19 40 4 0.09 39 391

17/3:99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION  decrease irradiana OUTDOOR RADIATION INSHADE RADIATION

8:30 36 14.0 14 0.45 136 1355
9:00 115 39.0 28.8 144 376 27.36
9:30 118 41.0 222 148 395 20.72
10:00 32 38.0 21 04 37.6 20.6
10:30 32 30.0 17 0.4 29.6 16.6
11:00 80 320 204 1 31.0 194
11:30 145 29.0 134 181 272 16.59
12:00 142 30.0 19.5 1.78 28.2 17.72
12:30 148 30.0 20 0.74 293 19.26
13:00 130 30.0 17 0.65 294 16.35
13:30 141 300 19 0.7 293 183
14:00 151 30.0 19 0.75 293 18.25
14:30 151 270 15 0.75 26.3 1425
15:00 138 33.0 14 0.69 323 1331
15:30 130 21.0 11 0.65 204 10.35
16:00 80 19.0 11.2 04 186 10.8
16:30 63 18.0 10 031 177 9.69
17:00 38 15.0 9.5 0.19 148 931

17:30 23 10.0 5 0.12 9.9 488
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SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (TEST) ®

13/4/99  OUTDOOR RADIATION INSHADE VERTICAL RADIATION CLOUD
TIME  HORIZONTAL VERTICAL  Posi POS2 POS3 POS4 POS5 @) QUANTITY
BTU/HRSQFT.  BTUHRSQFT. BTUMRSQFT. %
9:00 110 78 7T 13 17 1 15 155 80
9:15 122 82 B v w 1w U 166 90
9:30 136 112 L 1w 1T 19 18 170 80
9:45 141 122 8 T 18 18 U 171 85
10:00 106 42 15 1 B i 148 85
10:15 108 43 O N NV 131 85
10:30 142 64 6 18 15 1B H 151 80
10:45 144 64 % 16 B 1 15 152 10
11.00 66 30 n 1 1 1 1 105 10
1115 84 47 5 5 ¥ B B 138 70
11:30 55 32 n n 1 1 1 10.7 10
1145 7 36 % 15 BB 13 144 10
12:00 106 66 6 16 1 16 16 160 65
1215 120 58 6 1 1 16 16 160 70
12:30 72 38 3 B B B B 130 75
12:45 ) G ; ] - , ,
13.00 64 36 n 1 un 1n 1 105 60
13.15 100 44 B 14 16 16 18 152 40
13:30 140 44 4 24 3 AU A 235 40
13:45 151 49 26 24 2% 24 B 248 35
14:00 136 43 2 24 % B AU 235 40
1415 108 44 7 B 2 2 2 194 35
14:30 108 46 20 2 20 23 2 20.7 40
14:45 63 26 6 1 1 16 16 155 40
15:00 58 28 O /N A 138 35
1515 16 36 20 2 2 20 2 199 50
15:30 51 32 B B 1B 1B B 143 55
15:45 55 26 % 16 1 16 16 155 50
16:00 49 30 L B B L B 146 90
16:15 44 il B B B B 1B 130 90
16:30 24 15 9 9 9 9 9 9.0 100
16:45 18 133 8 8 8 8 8 78 100
17:00 10 8 6 6 6 6 6 55 100



SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFAC (TEST) 1

13/4/99  OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME  HORIZONTAL ~VERTICAL ~ Posi POS2 POS3 POS4 POS5 @ QUANTITY
BIU/HRSQFT.  BTU/HRSQFT. BTWHRSQFT. %
9:00 110 42 L L 14 B3 10 133 80
9:15 122 ol L ¥4 L 1 1 148 90
9:30 136 56 L 1 1 16 18 16.2 80
9:45 141 63 ¥ 1® 1B 16 18 16.6 85
10:00 106 3 B3 1 1 1 n 113 85
10:15 108 36 n n 2 B B 118 85
10:30 142 50 L U L L U 145 80
10:45 144 52 5 5 1 B U 147 70
11:00 66 34 no1 1 n 1 105 10
11:15 84 41 B B B B 1 126 10
11:30 5 32 0 10 n 1n 10 104 10
11:45 7 36 n 1 1 n 1 110 10
12:00 106 58 S N T R 135 65
1215 120 10 6 16 1 16 16 157 10
12:30 [ 3 n 1 1 1n 1 110 75
12:45 ] = : . ; ; :
13.00 64 kil I~ Held U 105 60
13.15 100 46 n 1 2 B3 U 121 40
13:30 140 48 5 15 1% B8 U 161 40
13:45 161 50 % 19 17 18 18 174 3
14:00 136 42 5on Bluniepeiby 16 154 40
1415 108 49 L 5 14 1 16 152 3
14:30 108 52 ® 1 1 17 16 16.2 40
14:45 63 26 2 2 12 12 B 120 40
15.00 58 a nunn n u 110 3
1515 76 34 5 B B L B 150 50
15:30 51 26 n B 12 4 U 123 55
15:45 55 26 B B B B B 130 50
16:00 49 25 u B B U u 117 90
16:15 44 pal n 1 n n nu 110 90
16:30 24 14 9 9 9 9 9 8.5 100
16:45 18 12 6 6 6 6 6 6.0 100
17:00 10 10 6 6 6 6 6 55 100



SOLAR RADIATION ON WESTSIDE VERTICAL SURFACI (TEST)

OUTDOOR RADIATION
TIME  HORIZONTAL VERTICAL
BTUMHR SQFT.  BTU/HRSQFT.

13/4/99

9:.00
9:15
9:30
9:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
1515
15:30
1545
16:00
16:15
16:30
16:45
17:.00

110
122
136
141
106
108
142
144
66
84
55
72
106
120
12

64
100
140
151
136
108
108
63
58
76
ol
55
49

24
18
10

28
37
38
46
32
32
42
49
0
40
33
40
58
66
4
40
50
60
66
68
64
70
42
48
58
31
3l
21
22
12
10
10

POS.1

17
19
24
il
19
19
20
23
19
pil
19
20
23
24
il
16
il
13
17
17
il
13
10
il
14
1
10
10

7
6
5
5

POS.2

16
18
24
20
19
20
19
23
19
A
18
20
24
25
il
16
10
14
13
14
13
14
10
il
15
13
10
10

7
6
5
5

INSHADE RADIATION

POS.3

16
19
24
22
20
20
23
23
19
pal
19
20
25
25
A
16
il
15
14
14
14
14
10
il
14
2
10

o1l o1 O OO O

POS4

16
18
24
20
20
20
19
24
19
22
19
20
24
21
il
16
il
15
14
16
il
15
10
il
15
il
9
10

o1 O1 O OO

POS.5

16
19
24
pil
20
20
23
23
15
il
18
20
23
24
pil
16
il
16
15
16
il
13
10
il
15
12
10
10

8
6
5
5

©
BTU/HRSQFT.
161
183
24.0
20.8
193
196
20.6
22.8
182
21.0
182
20.0
23.7
24.8
21.0

155
108
144
145
154
119
136
100
105
142
117
9.5
95
74
55
50
50

CLOUD
QUANTITY
%
80
90
80
8
8
8
80
70
70.
70
70
70
65
70
75

60
40
40
35
40
3
40
40
3
50
55
50
90
90
100
100
100



SOLAR RADIATION ON NORTHSIDE VERTICAL SURFACE

OUTDOOR RADIATION
HORIZONTAL VERTICAL

13/4/99
TIME

9:00
9:15
9:30
9:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00

BTU/HR SQFT.
110
122
136
141
106
108
142
144
66
84
55
72
106
120
7

64
1Q0
140
151
136
108
108
63
58
76
51
55
49
44
24
18
10

BTU/HR.SQFT.
46
54
58
64
29
30
48
49
30
38
3l
38
57
67
38
42
42
44
47
48
50
56
26
36
49
36
30
30
24
14
12
10

POS.1

17
18
19
20
18
19
20
21
17
19
17
20
21
25
20

18
15
18
18
15
15
16
13
13
16
13
1
12
1

POS.2

17
18
19
20
18
19
21
23
18
19
17
20
23
23
20

18
15
18
18
16
16
18
13
13
17
14
1

~N N © ©

INSHADE RADIATION
POS3 POS4 POSS5

17
18
19
20
17
19
20
23
18
19
17
20
24
24
20

18
15
18
18
16
16
18
12
14
16
13
1
1
10

(TEST)

17
18
19
20
19
19
20
24
18
19
17
20
20
22
20
19
15
18
18
16
15
16
12
14
17
13
1
12
1
9

7

7

17
18
19
20
18
19
21
23
17
19
17
20
21
23
20

18
15
18
18
16
16
19
13
14
17
13
un
12
10

- —

@
BTU/HR SQFT.

16.8
18.0
19.0
19.6
17.7
18.5
20.2
22.6
17.3
19.0
17.0
19.5
217
23.0
20.0
17.9
15.0
18.0
17.8
15.8
15.6
17.2
12.3
13.3
16.3
131
10.5
113
10.0

9.0
7.0

7.0

$
CLOUD
QUANTITY

%
80
90
80
85
85
85
80
70
70
70
70
70
65
70
75

60
40
40
35
40
35
40
40
35
50
55
50
90
90
100
100
100



SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SURFACE (TEST)

INSHADE RADIATION
RBl P82 RB3 R4 RS

13/4/99  OQUTDOOR RADIATION
TIME  HORIZONTAL  VERTICAL
SIUHRQT.  BIUHRSQFAT.
.00 110 58
915 12 o4
9:30 136 104
9:45 4 104
10:00 106 A
10:15 108 3
10:30 142 66
10:45 144 66
11.00 66 28
1115 &4 46
11:30 55 26
1145 2 A
1200 106 46
1215 120 49
1230 2 32
12:45 _ _
13.00 o4 30
1315 100 42
1330 140 45
1345 151 46
1400 136 46
1415 108 4
1430 108 4
14:45 63 26
1500 53 28
15:15 16 3
15:30 51 26
1545 55 24
16:00 49 24
16:15 4 19
16:30 24 14
16:45 18 10
17.00 10 9

2
13
B3
13

10
n
13
14
il
13

10
i
16
16
n

NV OREREEBEERBRRNSG G

©
v
14
4
10

FRaoEBSEERRS

N8R!

~VoRHhEhHhEEEBEEESIBRRE

v
iV
14
14

NN OoREEREREEEBRREBRE R

2
13
B3
14
il
10
14

14
n
B3
10
il
55

16
il

~vVoBBhhhhhhhbBBBRRRER

EPEErS B

2

~ vV o EGESBERR

@
BUFRSQFT
118
13
132
134
101
105
136
138
110
126
100
110
152
163
110

120
160
214
215
210
184
193
150
150
165
146
145
145
120
90
70
70

CLOUD
QUANTITY
%

SIS I IBFF&HFRBSESS

10
10
65
10
5

40

3

3
40

3

95

90

100

100
100



SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (TEST)
OUTDOOR RADIATION
TME  HORIZONTAL VERTICAL
BUMRSFT  BDHRKH.

13/4/99

9.00
915
9:30
9:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
1230
12:45
13.00
1315
1330
1345
14:00
14:15
14:30
14:45
15:00
15:15
15:30
1545
16:00
16:15
16:30
16:45
17:00

]

110
12
136
141
106
108
182

144
66
84
%

.
106

A
42
M
49
KY
2

4
56
36
46
3
4

66
5
42

o BERBESESIIRRRE G &

17
19
19

18
16
18
18
A
5

5
14
15
7
18
15

14
16

13
2
il
10
1
1
10
il
1
10
10
10
9
9
8

RonbEGbEBEBE

cocoBRRERBREBEERBES

INSHADE RADIATION
RB1 PRS2 POG3 RB4 RXBS

7
18

G bbb bbb

SBEREEBEREBES R

mocoBRERRES

bR BERB B

14
15
17

15

14
16

10
10

wcocoBRERERBRES

@
BTUFRQFT,
171
178
189
189
160
172
181
195
150
152
143
147
166
180
147

138
156
123
121
104
102
105
110
100
10.7
110
105
104
96
90
90
80

CLOUD
QUANTITY
%

80
0
80

8
&
&
80

0
0
10
0
0
65
0
&)

5 88SS8SIHRIREERERESES

S



SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (TEST)

INSHADE RADIATION
POS3 POS4 POSS

13/4/99  OUTDOOR RADIATION
TIME HORIZONTAL VERTICAL  posi1
BTIHRSQFT.  BTUHRSQFT.
9:00 110 36
9:15 122 39
9:30 136 18
9:45 141 12
10:00 106 27
10:15 108 34
10:30 142 40
10:45 144 45
11:00 66 44
11:15 84 44
11:30 55 30
11:45 72 34
12:00 106 52
12:15 120 50
12:30 72 34
12:45 _ i
13:00 64 1
13:15 100 50
13:30 140 51
13:45 151 71
14:00 136 74
14:15 108 86
14:30 108 96
14:45 63 42
15:00 59 56
15:15 76 68
15:30 51 45
15:45 55 38
16:00 49 28
16:15 44 26
16:30 24 13
16:45 18 10
17:00 10 8

!1

16
24
23
22
20
19
24
21
20
21
19
18
23
25
21
23
21
16
17
14
14
15
14
15
10
10
il
10

ol o1 O O

POS.2

16
23
23
21
21
20
25
23
21
21
19
18
23
26
21
23
22
16
17
16
15
14
14
15
13
10
10

U1l o1 O O O

16
23
23
23
21
19
24
23
20
21
19
18
23
25
21
23
21
15
18
15
14
14
14
15
14
10
10

ol Ol U1 © O

16
24
22
21
20
21
24
23
21
21
19
18
23
26
21
23
22
16
18
16
14
15
14
15
13
10
1

o1 O U1 0o O

16
25
22
21
21
20
25
23
21
21
19
18
23
25
21
18
21
15
20
18
15
15
14
15
13
10
1

Ul Ol O © O

@
BTUHRSQFT.

16.0
23.6
224
214
20.4
19.8
24.4
224
20.3
20.5
18.5
17,5
22.5
25.2
21.0

21.9
21.1
153
17.6
15.7
144
143
135
15.0
12.4
10.0
10.5
9.0
8.5
5.4
51
5.0

CLOUD
QUANTITY
%

80
90
80
85
65
85
80
70
70
70
70
70
65
70
75

60
40
40
35
40
35
40
40
35
50
55
50
90
90
1
100
100



)
SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SURFACE ~ (TEST) r
13499 QUTDOOR RADIATION INSHADE RADIATION CLOUD
T"\/E |{R|ZG\|TAL \MON_ POS.1 POS2 POS3 POS4 POSS5 @ q.JN\ITlTY

BTU/HR.SQ.FT. BTU7HR.SQ.FT. BTU/HR.SQ.FT. %

900 110 5 B 55 B U U 145 80
915 12 53 L ¥4 U U b 149 0
930 1% o4 N B 7T 19 1 179 80
945 141 60 D 9B 20 7 B 181 8
10:00 106 3 B 1 1 B B 165 8
10:15 108 i B B 1 B 157 8
10:30 1) 5 B B 19 B D 181 80
10:45 144 1) H ¥ 1B 1 D 182 10
11:00 66 /) B 188 B 18 B 175 0
11:15 84 4 B 188 B 18 B 180 0
1130 % J H B B B b 150 0]
11:45 J/ 2 b 1 1 1 1 160 0
1200 106 % 0 0 20 20 2 195 3
1215 120 % N 20 1B 20 N 196 0
123 7 4 5 5 B B b 15Q H
1245 — — . = \ ) )

1300 o4 A B 18 B 1B B 175 60
1315 100 ) “ 5B B B b5 152 40
1330 140 43 B8 B8 B B 1B 177 9
1345 151 Iy T re— I 170 35
1400 136 4 B 18 B 1B B 179 40
1415 108 44 4 1 B B B 162 5
1430 108 £ W 5 ¥ U u 141 40
14:45 63 3B 4 U U U U 140 40
1500 53 K/ 4 U U U U 137 5
1515 [ 3 H B B B B 148 5
1530 51 2 W U U U U 135 %
1545 % 5 ¥ U 5 B U 142 5
16:00 49 24 4 5 U U U 140 0
1615 4 2 W U U U U 140 0
16:30 24 13 8 9 8 7 7 11 100
16:45 18 10 6 6 6 6 6 6.0 100
1700 10 9 6 6 6 6 6 55 100



1349

TIVE
900
915
930
945
1000
1015
1030
1045
1100
1115
113
1145
1200
1215
123
1245
1300
1315
133
1345
1400
1415
143
1445
1500
1515
153
1545
1600
1615
1630
1645
1710

| TOTAL HORZONTAL
Buht

BEERRSFADISIBIRIEREESEBEBR SBENAXRBIESRIEERERE

0208
0208
0208
0208
0208
0208
0208
0208
0208
0208
0208
0208
0208
0208
0208

0208
0208
038
038
038
038
038
038
038
038
038
038
038
038
038
038
038

0g=0.2
13/4/99

| reflectecHt*OgtFsy
Butrsyt
114
1269
1424
1466
11w
123
1471
14%
686
874
512
149
1102
1248
LY
6.66
1040
2506
2103
234
193
1933
1128
1038
1360
913
98
817
8
43)
32
1M

Fse= 05

0g02

| reflected

Buhrsyt
1100
220
1360
1410
1060
1080
1420
1440
660
840
550
10
1060
1200
10
640
1000
1400
1510
1360
1080
1080
63
580
760
510
550
49
440
240
190
100

Decrease imadiance

EASTSRFACE
Buhgyt
044
049
054
056
042
043
057
058
026
034
02
029
042
048
029
026
040
1106
13
1074
853
853
4%
458
600
403
43%
387
RV
19
10
079



0g=0.2
16/3/99

1349 TEST Or02  Decreaseimadance
ITOALHCRZONTAL Oy IreflectegtiOgiFsy  Ireflected  SCUTHSURRACE
M Buhrgi Buhrgi Buhrsyl Butrsyt
900 10 025 B5 1100 21
915 12 025 155 22 305
930 1% 025 1700 1360 340
94 i 025 1763 1410 353
1000 16 025 B5 1060 266
1015 108 025 1350 1080 210
103 i1 025 AL 1420 3%
1045 W 05 1800 1440 360
1100 66 025 825 6.60 1%
1115 % 025 1050 840 210
113 % 05 688 550 13
1045 n 025 900 120 180
1200 106 025 135 1060 266
1215 V| 025 1500 1200 300
123 n 025 900 (A 19
1245 , , ; , ,
1300 o4 05 800 640 160
315 10 05 125 1000 25
133 0 025 1750 1400 350
1345 B 025 1888 1510 378
1400 1% 025 1700 1360 340
1415 18 025 1350 1080 210
143 18 025 1350 1080 2170
1445 63 025 73 6.0 18
1500 8 025 15 580 145
1515 I8 025 950 760 19
153) il 025 6.3 510 128
1545 B 025 6.8 550 13
1600 K9 025 6.13 490 VA
1615 it 025 550 440 110
163 24 025 300 240 060
1645 B 025 25 180 045
1700 0 025 15 100 025

Fsg= 05



0g=0.2
16/3/99

1349 TEST Og02 Decrease imadiance
ITOTLHRZONAL Oy IreflectecHivOgFsy  Irefected VBT SURFRACE
TVE Buhrgyt Buhyt Buht Buhsytt
900 110 03 1650 1100 550
915 2 03 183 22 6.10
930 1% 03 2040 1360 680
945 1“4 03 2115 1410 706
10:00 106 03 159 1060 530
1015 18 03 1620 1080 540
1030 12 03 2139 1420 710
1045 14 03 2160 1440 10
1100 %6 03 9P 660 33
1115 84 03 1260 840 420
11 % 03 85 550 25
1145 I/ 03 1080 120 360
1200 106 03 1590 1060 530
1215 0 03 1800 1200 600
123 7 03 1080 120 360
1245 , , : , ,
1300 o4 03 960 640 32
1315 10 03 1500 1000 500
133 190 02 1400 1400 000
134 gl 02 1510 1510 000
1400 1% 02 1360 1360 000
1415 138 02 1080 1080 000
1430 108 02 1080 1080 000
1445 63 02 6.0 6.0 000
1500 3 02 580 580 000
1515 4 02 760 760 000
153 hl 02 510 510 000
1545 % 02 550 550 000
1600 49 02 490 49 000
1615 M 02 440 440 000
1630 24 02 240 240 000
1645 18 02 190 18 000
1710 10 02 100 100 000

Fsg- 05



0g=0.2
16/3/99

1349 TEST Opr02 Decrease imaclance
ITOALHRZONTAL Qg IreflectecHitvOgFsy | reflected NORTH SURFACE
TVE Buhrst Butryt Butrsyt Buhrsyt
900 10 03 1650 1100 550
915 2 03 18D 122 610
930 1% 03 2040 1360 680
945 i 03 215 1410 706
1000 16 03 159 1060 530
1015 18 03 1620 1080 540
103 il 03 230 U 710
1045 it 03 2160 1440 (A
1100 6 03 9% 660 30
1115 % 03 12260 840 420
113 3 03 85 550 275
1145 n 03 1080 [\ 360
1200 106 03 159 1060 530
1215 10 03 1800 1200 600
123 n 03 1080 [\ 360
1245 , , , , ,
1300 o4 03 960 640 320
1315 10 03 1500 1000 500
133 10 05 1750 1400 350
1345 Bl 025 1888 1510 378
1400 1% 025 1700 1360 340
1415 18 025 1350 1080 210
143 18 025 1350 1080 210
1445 63 05 3 630 138
1500 8 05 15 580 145
1515 1 05 950 760 19
153 il 05 638 510 128
1545 % 025 683 550 13
1600 9 05 6.13 4D 123
1615 it 05 550 440 110
163 2 05 300 240 060
1645 B 05 25 180 045
1700 i 025 15 100 025

R 05



0g=0.2
16/3/99

1349 TEST Ogre2 Decresse inadance
| TOTAL HORZONTAL 9 IrefecedthOyffsy  Ireflected  SCUTHEASTSRAACE
TIVE Buhst Buhstt Rutrsf Bubrsyt
900 10 022 nu 10 on
915 2 022 23 20 012
93 1% 0202 1374 1360 014
945 i} 022 U2 1410 04
1000 106 022 07 1060 on
1015 106 0202 1091 1080 on
100 i1 022 U3y un 014
1046 w 0202 145 1440 014
100 6 022 667 660 007
15 o 0202 848 840 008
1D 5 022 5% 550 006
1146 n 0202 2 0 007
1200 16 0202 071 1060 on
1215 10 0202 212 1200 012
29 n 0202 v 72 007
125 , , , , ,
1300 64 0202 646 640 006
BBH 10 022 1010 1000 010
130 0 027 1953 140 583
136 Bl 02 206 510 5%
140 1% 02 1897 1360 537
15 18 02 1507 1080 A7l
%) 18 02 1507 1080 v
1446 63 02 8m 630 249
1500 B 027 809 580 2
515 [ 0219 1060 780 300
53 Gl 02 JANl 510 200
156 B 0219 167 550 217
1600 iy 0219 684 49 1%
1615 i 0219 614 400 174
163 2 0219 3% 240 0%
1645 B 0219 251 180 an
1700 0 0219 4 1 040

R 05



0g=0.2
16/3/99

1349 TEST Og02 Decrease imadance
ITOALHORZONTAL - Qg | refleclecHiOgfFsy | reflected SOUTHVEST SRFACE
VE Buht Bubhryt Buhryt Buhryt
900 10 03 1650 1100 550
915 2 03 18Y 22 610
99 1% 03 2040 1360 680
945 i 03 215 1410 706
1000 106 03 559 1060 53
1015 18 03 1620 1080 540
103 i1 03 23 142 710
1045 w 03 21, 1440 12
1100 (G 03 99 660 33
115 8 03 1260 840 420
iKY % 03 85 55 2h
1146 n 03 108 72 30
1200 16 03 559D 10. 530
1215 0 03 1800 12 600
123 n 03 1080 72 360
12256 | | | |
1300 o4 03 96 640 30
B5 1m 03 150 10. 500
BY W 02 1400 140 000
1346 Bl 02 5510 5510 000
140 1% 02 136 1360 0.
1415 18 02 1080 1080 0.
143 18 02 1080 1080 000
1445 63 02 63 630 000
1500 B 02 580 ) 000
155 I8 02 780 T. 000
1553 Gl 02 510 510 000
154 B 02 550 550 000
16: iy 02 49 4, 0.
1615 4 02 440 440 000
169 2 02 240 240 000
1645 B 02 19 19 000
170 0 02 10 10 000

Fsg= 05



0g=0.2
16/3/99

1349 TEST Og02 Decrease imaciance
ITOALHRINAL o, IreflectedHii*OgtFsy Irefleced  NORTHVEST SLRFACE
VE Burgyt Buhryt Bubrgt Buhgyt
900 10 03 1650 110 59
915 2 03 183 20 610
93 1% 03 2040 1360 680
945 i 03 215 1“0 106
1000 16 03 559 1060 530
1015 18 03 1620 1080 540
109 w 03 2.3 un 710
1046 w 03 2160 1440 72
1100 6 03 990 660 33
1115 8 03 12260 840 420
113 B 03 825 550 21
1146 [/ 03 1080 12 30
12200 106 03 159 1060 50
255 0 03 1800 12200 600
23 n 03 1080 72 30
126 | | _ - -
1300 64 03 960 640 32
BB5 10 03 15500 1000 500
B3P 0 02 140 140 000
136 4 02 15510 15510 000
140 1% 02 1360 1360 000
1415 18 02 1080 1080 000
14 18 02 1080 1080 000
144 63 02 630 630 000
1500 Y 02 580 580 000
1515 [ 02 760 780 000
53 02 510 510 000
1545 3 02 59 550 000
1600 iy 02 49 49 000
1615 4 02 440 400 000
163 2 02 240 240 000
1645 B 02 19 19 000
170 0 02 10 100 000

FF 05



0g=0.2
16/3/99

1349 TEST Q02 Deorease iradiance
ITOAHRZNAL 9 | reflectecHiOy Ry | 1efleced NORTHEAST RACE
TIVE Btu/hr sq.ft. Btu./hr.sq.ft. Btu./hr.sq ft Btu./hr.sq.ft.
90 10 022 166 10 06
95 12 022 2% 22 03
93 13 0212 up 1380 0@
9% il 0212 4% 410 0%
1000 1% 0212 nx 106) 064
105 18 022 1% 108 0t
103 w 0212 03 U2 0%
1045 w 0212 5% %y 0%
10 ® 0212 70 660 040
15 8 0212 8D 840 090
13 ) 0212 58 59 03
1% n 022 83 70 043
1200 16 0212 ux 1080 064
25 i 0212 2n 1200 an
123 n 022 163 72 043
1245 | | | | .
1300 o4 0212 678 640 038
BB 10 022 1060 100 06
139 0 024 168 40 28
136 ik 024 BD 510 3@
140 13 04 562 1380 21
5 16 024 2% 108 216
43 18 04 2% 108 216
il 04 % 639 1%
1500 B 04 6% 58 156
55 [ 0 92 760 19
53 Gk 04 612 510 12
156 3 04 660 59 10
1600 Y 04 8 49 08
165 4 04 Y4 40 088
1563 2 024 28 240 048
1645 B 04 216 18 0%
170 0 04 12 10 0D

Fe 05



? Ground Reflectance
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (0g=0.2)

13499 CTDOCRRDATION(TEST) INSHACERACIATIONTES) Direeee redkarce. CTDOCRRADIATION  INEHACERADIATION
TE HRENA VRIOL  VRINO  BISTSRAE  VERIOL VERTICALO

Bulrgyt  BiMrsof Bursyi Buhsi Buhst Burtrsoft
155 04 7% 1506

oM 10 B

916 iV 9 166 00 81l il
93 13 i 170 04 1% 1646
b u {7 171 0% i 1564
1000 16 ) 148 0L 418 UB
1016 18 B 131 0B o7 267
1039 i, 6l Bl 05 ee) 133
06 i 6 12 0B ) U
110 % 3 105 0% N 102
15 8l i 138 0% 5% 136
13 % 2 107 02 1B 1048
1% i % i 0D el Il
120 1% &% 10 ) 6% 153
125 7y B 10 08 512 bR
%% 7 3 130 02 1 on
1300 64 % 105 0% ey 10
B35 )] 4 152 04 2380 148)
139 0 4 25 1% 29 DY
135 s H 28 193 Rl 287
140 13 e 25 074 b 27
1415 1B 4 194 8% B4

13 1B 5 27 8% 38 21
1445 5 155 4% ND 0
1500 B B 138 43 B 92
55 B % 19 0 AW 139
153 5 2 143 A(B 797 1027
156 5 5 155 4% 206 1116
1600 0 9 146 38 50 1073
165 4 il 130 348 72 O]
13 2 b 90 19 133 710
166 B B3 13 10 1% 63
1700 0 8 n5 am il il



Ground Reflectance
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE(0g=0.2) (0g=0.2)
1349 QUIDOCRRACIATICN(TEST) INSHICE RADATION (TEST) Deoreeseirediance: QUTDOCRRADATION. INSHACERADATICN
TIVE l-éT/ITMAL \ERTICAL \ERICAL@ SUHSRAE \VERTICAL \RICAL@
t o Ryt Ruhst Buhrsof Ruhrst Ruhsyt
]JQ“SUr p ng b_sq 3 ]O%jr

90 2 3

b 12 3 148 b 85 JIN)
9 13 ) 162 20 20) 128)
9% U o) 16 33 D 1308
100 16 K3 113 260 b 8t
105 1B ki) 118 20 33 910
m w ) 145 3P 4% 0%
104 W Y 147 30 84 110
1M i3 34 105 16 3% 8
JINR) 8 4 126 210 A1 5
13) o) Y 104 13 I3 9B
1% /i ki) 110 18 AL 92)
170V 1 B 135 260 Bh 0%
1216 D 0 Y, 30 674) 20
123 I 3 110 18 30 90
124 ,

13D 6} 3 105 18 20 8%
JR14) 1M % 121 23 49) 94)
133 %) B Bl 33 43) 126)
1346 5l 9 174 3B %) 1363
14 1% f 34 3 120
4] 1B Y 152 200 410 125)
wy 1B oY 200 3 139)
145 6 i 120 138 240 104
150 B kil 110 15 b 9%
JR1R) b 3 150 19 10 1310
153) 3 b 123 1B A3 103
<3 D b 130 13 A% 1163
160 Y 5 1y 123 PRRS 048
) 4 il 110 11 90 %)
T T P
1710 0 D 95 05 9% VA



Ground Reflectance )
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (0g=0.2)
1349 QUIDOCRRADIATIONTEST)  INSHACE RADIATIONTEST) Decreese ireciance CUTDOCRRADIATION INSHACE RADIATICN
ME HRANA  VERICAL \ERTICAL@ VESTIRACE \ERTICAL VERIICAL®
Bulrggt  Buhrgt Buhrsft Buéragj,fn Blug%),ft Butrsott

90 10 B 16l 108
915 2 3 183 610 R 22
93 13 3 240 68 36 172
94 “ 5 JA0S £ R3) 3%
100 16 K 193 5 20 140
105 18 2 196 54) 20 14U
10D 1L i) 26 710 A9 139
1056 “u H 28 12 460 158
110 49 K| 182 3 2110 149
115 8 i) 210 4 39 168
113 % 3 182 2h £105) 555
114 I/ 4 20 30 34 164
220 16 B A7 5y 23 184
VAR D 4) 248 600 34 189
123 I/ 4 210 300 32 1740
1256 )

130 o 4 155 3 39 1670
BB 10 ) 108 000 00) 108
133 jiy) 4] 144 000 600 1440
135 A 49) 145 000 &) 149
140 1% B 154 000 B0 JR%))
1415 18 o} 119 000 6400 19
143) 1B ) 136 000 04 139
145 Y 100 000 DA 1000
150 B 8 105 00 800 105
515 % B 142 000 560 1420
553 8 3 17 00 39 1n
5556 % 1 9% Q00 312 99
1600 fH 2 95 0 210 9
1615 i} 2 14 000 2160 14
®B i 3 0 i 0
10 0 0 0 0 980 50



Ground Reflectance
SOLAR RADIATION ON NORTHSIDE VERTICAL SURFACE (0g=0.2)
1349  QUIDOCRRADATIONTEST)  INSHADE RADIATIONTTEST) Decreeseineciance: CUTDOCRRADIATION: INSHADE RADIATION
™ HRANA  \VRICA \VERTICAL@ NRHIRAE \ERTICAL \VERTICAL@
Butgt  Buhiggt Buhstt Buhrtt Blufrr.l%}ft Buhrstt

9w 10 % 168 %) 1 JIRY)
9B 12 A 180 610 483 190
9 1% B 190 68 shlel 220
9% " o 19 J03 %% 2%
1000 16 P 177 8d) 29 12240
1015 18 J 186 a4 20 1310
103 14 8 22 0 09 1310
1046 W Y 26 Jo| 416 54
100 @ J 173 3 2110 1400
U5 & 3 190 40 AN 1480
13 ) Kl 170 2h 285 1%
JiFis) J/ 3B 195 30 A8 o)
1200 1% o A7 2 ofks) 1640
1215 10 ol 20 6l 6L 1700
123) R 3 A0 30 A 1640
1246

1300 64 @ 179 32 34 40
IR15) 10 i/ 150 S\ 3 100
133 10 4 180 3D 43 1))
135 | 4 178 3 K43 1408
1400 1% 8 158 4 48) 24
u15 18 9 156 20 49 29
143) 18 )] 172 20 33 145
145 63 s 123 18 248 1073
1500 3B kS 133 1% AD 1n&%
1) [ Y 163 19 59 14
153 a 3 131 18 AR &
b o) J 105 1B N8 913
1600 4 J 13 123 N8 108
1615 4 A 100 110 29 89
163 P % 0 16 134 84
164 B R 10 V) 1% 6%
10 0 0 10 05 95 6h



I Ground Reflectance

SOLARRADATION ONSOUTHEASTSDEVERTICAL S RFACE 002
1349 QUIDOCRRADIATIONTEST)  INSHADE RADIATIONTEST Decreeseimadiance: QUTDOCRRADIATION: INSHACE RADIATION
MM HRANA  VERICL VERTICAL@ SEIRAE VERTICAL VERTICAL@
Buhsgt  Buhtt Buhrytt Butrsott Buhrsoft Buhrsoft
18 Qu 5749 1®

90 110 B
9B 12 64 123 7 6388 1218
9 1% 1 132 Q14 18% 130
9% " 1 134 %4 188 B%
1000 1% A m Qu 340 9%
1055 18 3B 105 an 35 103
103 14 @ 136 Q4 tbdo 1346
104 4 @ 138 04 b 136
100 i9) B 10 aor 2R 1093
115 & &5 126 0B £ 25
13 o) )] 100 005 %) 9%
JiFs) J// 34 110 aar 33 1093
1200 16 % 152 Q 58 150
1215 D Q 163 a2 488 1618
%% n 2 110 a0 Rty 1098
1300 64 J 120 (0 3t 1A
135 10 f 150 010 49 19
133 10 5 A4 053 7 By
135 | % 25 2% 04 1A
1400 1% 5 20 83 43
145 18 4 184 421 I3 113
143) 18 4 193 A 03 50
1445 &3 i) 150 20 pal 128
1500 B B 150 22 ATl 27
JR15) [ kil 165 30 22 1350
153 ol )] 146 200 243 123
155 o) P 145 2l 2183 1233
1600 iy P 145 1% 206 125
1615 4 IN 174 1746 10%

A i

1B 0

0 9



| { ! Ground Reflectance

SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (0g=0.2)
13/4/99 OUTDOOR RADIATION(TEST) INSHADE RAD!ATION(TEST) Decrease irradiance  OUTDOOR RADIATION  INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL® SURFACE VERTICAL VERTICAL®
Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft
9:00 110 34 17.1 5.50 28.10 11.60
9:15 122 42 17.8 6.10 35.50 11.70
9:30 136 44 18.9 6.80 37.20 12.10
9:45 141 49 18.9 7.05 41.75 11.85
10:00 106 39 16.0 5.30 33.90 10.70
10:15 106 32 17.2 5.40 26.60 11.80
10:30 142 44 181 7.10 36.90 11.00
10:45 144 56 195 7.20 48.80 12.30
11:00 66 36 15.0 3.30 32.70 11.70
11:15 84 46 15.2 4.20 42.20 11.00
11:30 55 37 14.3 275 34.05 11.55
11:45 72 47 14.7 3.60 43.60 11.10
12:00 106 66 16.6 5.30 60.30 11.30
12:15 120 56 18.0 6.00 51.60 12.00
12:30 72 42 14.7 3.60 38.00 11.10
12:45 / , _ -
13:00 64 41 13.8 3.20 37.60 10.60
13:15 100 56 15.6 5.00 51.00 10.60
13:30 140 58 12.3 0.00 57.60 12.30
13:45 151 64 121 0.00 64.00 12.10
14:00 136 64 104 0.00 64.00 10.40
14:15 108 64 10.2 0.00 64.00 10.20
14:30 108 70 10.5 0.00 69.60 10.50
14:45 63 38 11.0 0.00 37.60 11.00
15:00 58 36 10.0 0.00 36.00 10.00
15:15 76 48 10.7 0.00 48.00 10.70
15:30 51 43 11.0 0.00 43.20 11.00
15:45 55 33 10.5 0.00 32.80 10.50
16:00 49 22 104 0.00 22.00 10.40
16:15 44 16 9.6 0.00 16.00 9.60
16:30 24 9 9.0 0.00 9.00 9.00
16:45 18 9 9.0 0.00 9.00 9.00

17:00 10 8 8.0 QQ 8.00 8.00



Ground Reflectance

SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (0g=0.2)
13/4/99 ~ OUTDOOR RADIATION(TEST) INSHADE RADIATION(TEST Dectease irradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL |  VERTICAL VERTICALO NW SURFACE VERTICAL VERTICAL®
Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft. Btujtir.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft.
9:00 110 36 16.0 5.50 30.50 10.50
9:15 122 39 23.6 6.10 33.10 17.50
9:30 136 48 22.4 6.80 41.20 15.60
9:45 141 42 21.4 7.05 34.55 14.35
10:00 106 27 20.4 5.30 21.90 15.10
10:15 108 34 19.8 5.40 28.20 14.40
10:30 142 40 24.4 7.10 32.90 17.30
10:45 144 45 22.4 7.20 37.60 15.20
11:00 66 44 20.3 3.30 40.70 17.00
11:15 64 44 20.5 4.20 39.80 16.30
11:30 55 30 18.5 2.75 27.65 15.75
11:45 72 34 17.5 3.60 30.00 13.90
12:00 106 52 225 -30 46.70 17.20
12:15 120 50 25.2 6.00 43.60 19.20
12:30 72 34 21.0 3.60 30.00 17.40
12:45 _ _ / N - -
13:00 64 41 21.9 3.20 37.60 18.70
13:15 100 50 211 5.00 44.60 16.10
13:30 140 51 15.3 0.00 51.20 15.30
13:45 151 71 17.6 0.00 71.20 17.60
14:00 136 74 15.7 0.00 74.40 15.70
14:15 108 86 14.4 0.00 86.40 14.40
14:30 108 96 14.3 0.00 96.00 14.30
14:45 63 42 13.5 0.00 41.60 13.50
15:00 58 56 15.0 0.00 56.00 15.00
15:15 76 68 12.4 0.00 68.00 12.40
15:30 51 45 10.0 0.00 44.60 10.00
15:45 55 38 10.5 0.00 38.40 10.50
16:00 49 28 9.0 0.00 28.00 9.00
16:15 44 26 8.5 0.00 25.60 8.50
16:30 24 13 5.4 0.00 12.80 5.40
16:45 18 10 5.1 0.00 9.60 5.10

17:00 10 8 5.0 0.00 8.00 5.00



Ground Reflectance

SOLAR RADIATION ON NORXH-EASTSIDE VERTICAL SURFACE (0g=0.2)
13/4/99 OUTDOOR RADIATION(TEST) INSHADE RADIATION(TEST) Decrease irradiance  OUTDOOR RADIATION  INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ NE SURFACE VERTICAL VERTICAL®
Btu./hr.sq.ft. Btu./hr.sq.ft. BtuVhr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft 6u./hr.sq.ft.
9:00 54 145 52.94 13.84
9:15 58 14.9 0.73 57.67 14.17
9:30 136 64 17.9 0.82 63.18 17.08
9:45 141 60 181 0.85 59.15 17.25
]Q(D 106 33 165 0.64 32.16 15.86
10:15 108 31 15.7 0.65 30.55 15.05
10:30 142 50 181 0-% 48.75 17.25
10:46 144 42 18.2 O 40.74 17.34
2 175 0.40 31.60 17.10
11:15 & 4 18.0 0.50 40.30 17.50
11:30 55 30 15.0 0.33 30,07 14.67
11:45 72 3?2 16.0 0.43 31.57 15.57
106 56 195 0.64 55.36 18.86
12:15 56 19.6 0.72 55.28 18.88
12:30 72 4 15.0 0.43 40.37 14.57
12:45 _ _ /) > - N
13:00 64 4 175 0.38 34.02 17.12
13:15 1(D 42 15.2 0.60 41.00 14.60
13:30 140 43 17.7 2.80 40.40 14.90
13:45 151 42 17.0 3.02 38.58 13.98
14:00 136 a1 17.9 2.72 38.08 15.18
14:15 108 44 16.2 2.16 41.84 14.04
14:30 108 42 14.1 2.16 40.24 11.94
14:45 63 33 14.0 126 31.54 12.74
15:00 58 32 13.7 1.16 30.84 12.54
15:15 76 38 14.8 152 36.08 13.28
15:30 51 27 135 26.18 12.48
15:45 55 25 142 110 23.70 13.10
16:00 49 24 14.0 0.98 23.02 13.02
16:15 44 14.0 21.52 13.12
16:30 24 0.48 12.32 7.22

16:45 %If) ]9 60 E]% 9.24 64

17:00 55 8.60 5.30
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