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ภาคผนวก ก.



ตารางแสดงตำแหนงดวงอาทตย 1Surface Solar Azimute ของฝวผนงทหน เนทศทางรทศ 
ณ วุ้นที21 ชองทุทเดีอนุ ณ เวลาต่างๆสำหรับเส้นรุ้งที 14 องศาเหนึอ________________

M o n th S o l a r  t im e A l t i t u d e A z im u th 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 2 7 -63 -1 5 3 -2 4 3 -18 -108 -1 9 8 72

8 20 -58 32 -58 -1 4 8 -238 -13 -103 -1 9 3 77

9 32 -5 0 4 0 -50 -1 4 0 -2 3 0 -5 -95 -1 8 5 85

10 43 -38 52 -38 -1 2 8 -2 1 8 7 -83 -1 7 3 97

11 50 -22 68 -22 112 -2 0 2 23 -67 -1 5 7 113

12 53 0 90 0 -90 -1 8 0 45 -45 -1 3 5 135

13 50 22 112 22 -68 -1 5 8 67 -23 -1 1 3 157

14 4 3 38 128 38 -52 -142 8 3 -7 -97 173

15 32 50 140 50 -40 -1 3 0 95 5 -85 185

16 20 58 148 58 -32 -1 2 2 103 13 -77 193

17 8 63 153 63 -2 7 -1 1 7 103 18 -72 198

JAN.,NOV. 7 9 -67 23 -67 -1 5 7 -2 4 7 -22 -1 1 2 -2 0 2 68

8 22 -62 28 -62 -1 5 2 -2 4 2 -17 -107 -1 9 7 73

9 34 -53 3 7 -53 -1 4 3 -2 3 3 -8 -98 -188 82

10 45 -42 48 -42 -132 -222 3 -67 -1 7 7 93

11 53 -24 66 -24 -114 -204 21 -69 -1 5 9 111

12 56 6 90 0 -90 -180 45 4 5 -1 3 5 135

13 53 24 114 24 -66 -1 5 6 69 -21 -111 159

14 4 5 4 2 132 42 -48 -138 87 -3 -93 177

15 34 53 143 53 -37 -127 98 8 -82 188

16 22 6 2 152 62 28 -118 107 17 -7 3 197

17 9 67 157 67 23 -1 1 3 112 2 2 -68 2 0 2

FEB..OCT. 7 12 -76 14 -76 -1 6 6 -2 5 6 -31 -121 -211 59

8 25 -71 19 -71 -161 -251 -26 -1 1 6 -2 0 6 64

9 39 -64 26 -64 -154 -244 -19 -1 0 9 -1 9 9 71

10 51 -52 38 -52 -1 4 2 -2 3 2 -7 -97 -1 8 7 8 3

11 61 -32 58 -32 -1 2 2 -212 13 -77 -1 6 7 103

12 65 0 90 0 -90 -1 8 0 45 4 5 -1 3 5 135

13 61 32 122 32 -58 -1 4 8 77 -13 -1 0 3 167

14 51 52 142 52 -38 128 97 7 -83 187

15 39 64 154 64 -26 -1 1 6 109 19 -71 199

16 2 6 71 161 71 -19 -1 0 9 116 26 -64 2 0 6

17 12 76 166 76 -14 -104 121 31 -59 211

MAR.SEP. 7 14 -67 3 -87 -1 7 7 -2 6 7 -42 -1 3 2 -2 2 2 48

8 29 -82 8 -82 -1 7 2 -2 6 2 -3 7 -1 2 7 -2 1 7 53

9 43 -77 13 -7 7 -1 6 7 -2 5 7 -32 -122 -2 1 2 58

10 57 -67 23 -67 -1 5 7 -2 4 7 -22 -112 -2 0 2 68

11 69 -49 41 -49 -1 3 9 -2 2 9 -4 -94 -184 86

12 76 0 90 0 -9 0 -1 8 0 45 4 5 -1 3 5 135

13 6 9 49 139 49 ^11 -131 94 4 -86 184

14 5 7 67 157 67 -23 -113 112 22 -68 2 0 2

15 43 77 167 77 -13 -103 122 32 -58 2 1 2

16 29 82 172 82 -8 -98 127 37 -53 2 1 7

17 14 87 177 87 -3 -93 132 42 4 8 2 2 2

APtL.AU G. 6 3 -101 -11 -101 -191 -281 -56 -146 -2 3 6 34

7 17 -98 -8 -98 -1 8 8 -2 7 8 -53 -143 2 3 3 3 7

8 32 -95 -5 -95 -1 8 5 -2 7 5 -50 -140 -2 3 0 40

9 4 6 -92 -2 -92 -1 8 2 -2 7 2 -47 -137 -2 2 7 4 3

10 61 -8 9 1 -89 -1 7 9 -2 6 9 -44 -134 -2 2 4 46

11 75 -83 7 -83 -1 7 3 -2 6 3 -38 -1 2 8 -2 1 8 52

12 86 0 90 0 -90 -1 8 0 45 4 5 -1 3 5 135

13 75 83 173 83 -7 -97 128 38 -52 2 1 8

14 61 89 179 89 -1 -91 134 44 4 6 224

15 46 92 182 9 2 2 -88 137 47 4 3 2 2 7

16 32 95 185 95 5 -85 140 50 4 0 2 3 0

17 17 98 188 98 8 -82 143 53 -3 7 2 3 3

18 3 101 191 101 11 -79 146 56 -34 2 3 6

MAY.JUL. 6 5 -1 0 9 -19 -1 0 9 -1 9 9 -2 8 9 -84 -154 -244 26

7 19 -1 0 7 -17 -1 0 7 -1 9 7 -2 8 7 -62 -1 5 2 -2 4 2 28

8 33 -1 0 5 -15 -1 0 5 -1 9 5 -2 8 5 -60 -1 5 0 -2 4 0 30

9 47 -104 -14 -104 -194 284 -59 -149 -2 3 9 31

10 61 -106 -1 6 -1 0 6 -1 9 6 -2 8 6 -61 -151 -241 2 9

11 74 -114 -24 -114 -204 -294 -69 -159 -2 4 9 21

12 84 180 2 7 0 180 9 0 0 2 2 5 135 4 5 3 1 5

13 74 114 204 114 24 -66 159 69 -21 2 4 9

14 61 106 196 106 16 74 151 61 -2 9 241

15 47 104 194 104 14 -76 149 59 -31 2 3 9

16 33 105 195 105 15 -75 150 60 -3 0 2 4 0

17 19 107 197 107 17 -7 3 152 62 -28 2 4 2

18 5 109 199 109 19 -71 154 64 -26 2 4 4

JUN. 6 5 -113 -23 -1 1 3 -2 0 3 -293 -68 -1 5 8 -2 4 8 22

7 19 -111 -21 -111 -201 -291 -66 -156 -2 4 6 24

8 33 -1 0 9 -19 -1 0 9 -1 9 9 -2 8 9 -64 -154 244 26

9 46 -1 0 9 -19 -1 0 9 -1 9 9 -28C -64 -154 -244 26

10 60 -113 -23 -113 -2 0 3 2 9 3 -68 -158 -2 4 8 22

11 73 -1 2 5 -35 -1 2 5 -2 1 5 -3P5 -80 -1 7 0 -2 6 0 10

12 81 180 2 7 0 180 90 0 2 2 5 135 4 5 3 1 5

13 73 125 2 1 5 125 35 -55 170 80 -1 0 2 6 0

14 60 113 2 0 3 113 2 3 -67 158 68 -2 2 2 4 8

15 46 109 199 109 19 -71 154 64 -26 2 4 4

16 33 109 199 109 19 -71 154 64 -26 244

17 19 111 201 111 21 -69 156 66 -24 2 4 6

1 8 5 1 1 3 201 111 21 -69 156 66 -24 2 4 6



ภาฅผนวก ข.



ตารางแสดง TOTAL HORIZONTAL SOLAR RADIATION ON CLEARDAY
ณ วันที่ 21 ของทุกเดือน เวลาต่างๆสำหวันเส้นรุ้งที่ 14 องศาเหนีอ

Month Solar time I th
w/sq.m.

Month Solar time I th
w/sq.m.

Month Solar time I th
w/sq.m.

JAN. 7 147.10 MAY 6 26.46 SEP 7 211 *50
8 433.27 7 281.51 8 499.19
9 667.14 8 527.40 9 729.85
10 852.37 9 735.82 10 912.13
11 96646 10 895.26 11 1022.28
12 1004.29 11 991.53 12 1064.86
13 966.46 12 1028.47 13 1022.28
14 852.37 13 991.53 14 912 13
15 667.14 14 895.26 15 729.85
16 433.27 15 735.82 16 499.19
17 147.10 16 527.40 17 211.50

FEB. 7 211.47 17 281.51 OCT 7 192.10
8 486.20 18 26 46 8 459.27
9 743.55 JUN. 6 23.52 9 711.16
10 925.85 7 269.87 10 889.82
11 1045 63 8 511.24 11 1007.24
12 1084.51 9 703.12 12 1045.36
13 1045.63 10 863.84 13 1007.24
14 925.85 11 962.64 14 889.82
15 743.55 12 996.96 15 711.16
16 505.97 13 962.64 16 478.60
17 211.47 14 863.84 17 192.10

MAR. 7 237.69 15 703.12 NOV 7 139.63
8 537.14 16 511.24 8 422.13
9 77556 17 269.87 9 654.02
10 963.69 18 23.52 10 837.80
11 1077.33 JUL 6 22.92 11 951.01

12 1121.24 7 267.48 12 988.56
13 1077.33 8 507.96 13 951.01
14 963.69 9 712.37 14 837.80

15 775.56 10 868.85 15 654.02

16 537.14 11 963.38 16 422.13
17 237.69 12 999.65 17 139.63

APIL. 6 7.01 13 963.38 DEC. 7 124.09
7 265.38 14 868.85 8 392.39
8 541.85 15 712.37 9 631.84

9 760.10 16 507.96 10 823.02

10 938.21 17 267.48 11 928.13
11 1042.73 18 22.92 12 968.82

12 1078.92 AUG 6 4.57 13 928.13

13 1042.73 7 240.68 14 823.02
14 938.21 8 507.51 15 631.84

15 760.10 9 719.38 16 392.39

16 541.85 10 892.57 17 124.09
17 265.38 11 994.26

! 18 7.01 12 1029.48

13 994.26

14 892.67

15 719.38

16 507.51

17 240.68

18 4.57



ภาคผนวก ค.



ตารางแสดงการหาปริมาณการแผ่ร ังส ิในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศตะวันออก ณ ว ันท ี่16,17/3/99
I total vertical :EAST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
16,17/3/99 azimuth Y=azimute-W altitude cosOv= Idn Idv = IdrFcosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+l<

TIME (พ=-90) cos Y (B) cosB cosB’ cosY (พ/รq.กา.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 1 -77 13 0.974 35 0.819 0.798 903.579 286.40 721.198 228.59 20.05 28.64 277.28
9:00 -73 17 0.956 42 0.743 0.711 939.364 297.74 667.581 211.59 20.84 29.77 262.21
9:30 -69 21 0.934 48 0.669 0.625 961.431 304.73 600.594 190.36 21.33 30.47 242.17
10:00 -64 26 0.899 56 0.559 0.503 982.570 311.43 493.839 156.53 21.80 31.14 209.47
10:30 -56.5 33.5 0.834 61 0.485 0.404 992.253 314.50 401.144 127.15 22.02 31.45 180.61
11:00 -46.5 43.5 0.725 68 0.375 0.272 1002.338 317.70 272.365 86.33 22.24 31.77 140.34
11:30 -25.5 64.5 0.431 72 0.309 0.133 1006.580 319.04 133.911 42.44 22.33 31.90 96.68
12:00 0 90 0.000 74 0.276 0.000 1008.334 319.60 0.000 0.00 22.37 31.96 54.33
12:30 25.5 115.5 -0.431 72 0.309 -0.133 1006.580 319.04 22.33 31.90 54.24
13:00 46.5 136.5 -0.725 68 0.375 -0.272 1002.338 317.70 22.24 31.77 54.01
13:30 56.5 146.5 -0.334 61 0.485 -0.404 992.253 314.50 22.02 31.45 53.47
14:00 64 154 -0.899 56 0.559 -0.503 982.570 311.43 21.80 31.14 52.94
14:30 69 159 -0.934 48 0.669 -0.625 961.431 304.73 21.33 30.47 51.80
15:00 73 163 -0.956 42 0.743 -0.711 939.364 297.74 20.84 29.77 50.62
15:30 77 167 -0.974 35 0.819 -0.798 903.579 286.40 20.05 28.64 48.69
16:00 80.5 170.5 -0.986 30 0.866 -0.854 868.130 275.16 19.26 27.52 46.78
16:30 82 172 -0.990 22 0.927 -0.918 782.039 247.87 17.35 24.79 42.14
17:00 85 175 -0.996 14.5 0.968 -0.964 636.057 201.60 14.11 20.16 34.27
17:30 87 177 -0.999 6.5 0.994 -0.992 298.954 94.76 6.63 9.48 16.11

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณการแผ่ร ังส ีในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศใต้ ณ ว ันท ี่16,17/3/99
I total vertical :SOUTH SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
6,17/3/1991 azimuth Y=azimute-W 

(พ=0) cos Y
altitude

(B) cosB
cosOv=

cosB*cosY
Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+lr

TIME (พ/รq.กา.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h. sq.ft.) (Btu/h .sq.ft.)
8:30 -77 -77 0.225 35 0.819 0.184 903.579 286.40 166.502 52.77 20.05 28.64 101.46
9:00 -73 -73 0.292 42 0.743 0.217 939.364 297.74 204.100 64.69 20.84 29.77 115.31
9:30 -69 -69 0.358 48 0.669 0.240 961.431 304.73 230.546 73.07 21.33 30.47 124.88
10:00 -64 -64 0.438 56 0.559 0.245 982.570 311.43 240.861 76.34 21.80 31.14 129.29
10:30 -56.5 -56.5 0.552 61 0.485 0.268 992.253 314.50 265.511 84.16 22.02 31.45 137.62
11:00 -46.5 -46.5 0.688 68 0.375 0.258 1002.338 317.70 258.465 81.92 22.24 31.77 135.93
11:30 -25.5 -25.5 0.903 72 0.309 0.279 1006.580 319.04 280.749 88.99 22.33 31.90 143.22
12:00 0 0 1.000 74 0.276 0.276 1008.334 319.60 277.935 88.09 22.37 31.96 142.43
12:30 25.5 25.5 0.903 72 0.309 0.279 1006.580 319.04 280.749 88.99 22.33 31.90 143.22
13:00 46.5 46.5 0.688 68 0.375 0.258 1002.338 317.70 258.465 81.92 22.24 31.77 135.93
13:30 56.5 56.5 0.552 61 0.485 0.268 992.253 314.50 265.511 84.16 22.02 31.45 137.62
14:00 64 64 0.438 56 0.559 0.245 982.570 311.43 240.861 76.34 21.80 31.14 129.29
14:30 69 69 0.358 48 0.669 0.240 961.431 304.73 230.546 73.07 21.33 30.47 124.88
15:00 73 73 0.292 42 0.743 0.217 939.364 297.74 204.100 64.69 20.84 29.77 115.31
15:30 77 77 0.225 35 0.819 0.184 903.579 286.40 166.502 52.77 20.05 28.64 101.46
16:00 80.5 80.5 0.165 30 0.866 0.143 868.130 275.16 124.087 39.33 19.26 27.52 86.11
16:30 82 82 0.139 22 0.927 0.129 782.039 247.87 100.914 31.99 17.35 24.79 74.12
17:00 85 85 0.087 14.5 0.968 0.084 636.057 201.60 53.670 17.01 14.11 20.16 51.28
17:30 87 87 0.052 6.5 0.994 0.052 298.954 94.76 15.545 4.93 6.63 9.48 21.04

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณการแผ่ร ังส ีในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศตะวันตก ณ ว ันท ี่16,17/3/99
I total vetical :WEST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
6,17/3/1991 azimuth y-azimute-w altitude cosOv= I ชก Idv Idn'cosOv ldiffuse=k*ldn*Fss !reflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+lr

TIME (พ=90) cos Y (B) cosB cosB’ cosY (พ/รq.m.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h. sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)

8:30 -77 -167 -0.974 35 0.819 -0.798 903.579 286.40 20.05 28.64 48.69
9:00 -73 -163 -0.956 42 0.743 -0.711 939.364 297.74 20.84 29.77 50.62
9:30 -69 -159 -0.934 48 0.669 -0.625 961.431 304.73 21.33 30.47 51.80
10:00 -64 -154 -0.899 56 0.559 -0.503 982.570 311.43 21.80 31.14 52.94
10:30 -56.5 -146.5 -0.834 61 0.485 -0.404 992.253 314.50 22.02 31.45 53.47

11:00 -46.5 -136.5 -0.725 68 0.375 -0.272 1002.338 317.70 22.24 31.77 54.01

11:30 -25,5 -115.5 -0.431 72 0.309 -0.133 1006.580 319.04 22,33 31.90 54.24
12:00 0 -90 0.000 74 0.276 0.000 1008.334 319.60 0.000 0.00 22.37 31.96 54.33

12:30 25.5 -64.5 0.431 72 0.309 0.133 1006.580 319.04 133.911 42.44 22,33 31.90 96.68
13:00 46.5 -43.5 0.725 68 0.375 0.272 1002.338 317.70 272.365 86.33 22.24 31.77 140.34

13:30 56.5 -33.5 0.834 61 0.485 0.404 992.253 314.50 401.144 127.15 22.02 31.45 180.61

14:00 64 -26 0.899 56 0.559 0.503 982.570 311.43 493.839 156.53 21.80 31.14 209.47
14:30 69 -21 0.934 48 0.669 0.625 961.431 304.73 600.594 190.36 21.33 30.47 242.17
15:00 73 -17 0.956 42 0.743 0.711 939.364 297.74 667.581 211.59 20.84 29.77 262.21

15:30 77 -13 0.974 35 0.819 0.798 903.579 286.40 721.198 228.59 20.05 28.64 277.28

16:00 80.5 -9.5 0.986 30 0.866 0.854 868.130 275.16 741.512 235.03 19.26 27.52 281.80

16:30 82 -8 0.990 22 0.927 0.918 782.039 247.87 718.037 227.59 17.35 24.79 269.73

17:00 85 -5 0.996 14.5 0.968 0.964 636.057 201.60 613.454 194.44 14.11 20.16 228.71

17:30 87 -3 0.999 6.5 0.994 0.992 298.954 94.76 296.625 94.02 6.63 9.48 110.13

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5

* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณการแผ่ร ังส ิในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศเหนือ ณ ว ันท ี่16,17/3/99
I total vertical : NORTH SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
6,17/3/199 ! azimuth Y=azimute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+lr

TIME (พ=180) cos Y (B) cosB cosB'cosY (W/sq.m.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h. sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 -77 -257 -0.225 35 0.819 -0.184 903.579 286.40 20.05 28.64 48.69
9:00 -73 -253 -0.292 42 0.743 -0.217 939.364 297.74 20.84 29.77 50.62
9:30 -69 -249 -0.358 48 0.669 -0.240 961.431 304.73 21.33 30.47 51.80
10:00 -64 -244 -0.438 56 0.559 -0.245 982.570 311.43 21.80 31.14 52.94
10:30 -56.5 -236.5 -0.552 61 0.485 -0.268 992.253 314.50 22.02 31.45 53.47
11:00 -46,5 -226.5 -0.688 68 0.375 -0.258 1002.338 317.70 22.24 31.77 54.01
11:30 -25.5 -205.5 -0.903 72 0.309 -0.279 1006.580 319.04 22.33 31.90 54.24
12:00 0 -180 -1.000 74 0.276 -0.276 1008.334 319.60 22.37 31.96 54.33
12:30 25.5 -154.5 -0.903 72 0.309 -0.279 1006.580 319.04 22.33 31.90 54.24
13:00 46.5 -133.5 -0.688 68 0.375 -0.258 1002.338 317.70 22.24 31.77 54.01
13:30 56.5 -123.5 -0.552 61 0.485 -0.268 992.253 314.50 22.02 31.45 53.47
14:00 64 -116 -0.438 56 0.559 -0.245 982.570 311.43 21.80 31.14 52.94
14:30 69 -111 -0.358 48 0.669 -0.240 961.431 304.73 21.33 30.47 51.80
15:00 73 -107 -0.292 42 0.743 -0.217 939.364 297.74 20.84 29.77 50.62
15:30 77 -103 -0.225 35 0.819 -0.184 903.579 286.40 20.05 28.64 48.69
16:00 80.5 -99.5 -0.165 30 0.866 -0.143 868.130 275.16 19.26 27.52 46.78
16:30 82 -98 -0.139 22 0.927 -0.129 782.039 247.87 17.35 24.79 42.14
17:00 85 -95 -0.087 14.5 0.968 -0.084 636.057 201.60 14.11 20.16 34.27
17:30 87 -93 -0.052 6.5 0.994 -0.052 298.954 94.76 6.63 9.48 16.11

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตาราง 1,เสดงการหาปริมาณการแผ่ร ังส ีในแนวตั้งท ั้งหมดบนพื้นผ ิวทางท ิศตะวันออกเฉ ียงใต ้ ณ ว ันท ี่16,17/3/99
I total vertical :SOUTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
6,17/3/199! azimuth Y=azimute-W altitude cosOv= Idn Idv = ldn*cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+l[

TIME (พ=-45) cos Y (B) cosB cosB'cosY (พ/รq.m.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h. sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 -77 -32 0.848 35 0.819 0.695 903.579 286.40 627.699 198.95 20.05 28.64 247.64
9:00 -73 -28 0.883 42 0.743 0.656 939.364 297.74 616.371 195.36 20.84 29.77 245.98
9:30 -69 -24 0.914 48 0.669 0.611 961.431 304.73 587.705 186.28 21.33 30.47 238.08
10:00 -64 -19 0.946 56 0.559 0.529 982.570 311.43 519.512 164.66 21.80 31.14 217.61
10:30 -56.5 -11.5 0.980 61 0.485 0.475 992.253 314.50 471.397 149.41 22.02 31.45 202.88
11:00 -46.5 -1.5 1.000 68 0.375 0.374 1002.338 317.70 375.354 118.97 22.24 31.77 172.98
11:30 -25.5 19.5 0.943 72 0.309 0.291 1006.580 319.04 293.209 92.93 22.33 31.90 147.17
12:00 0 45 0.707 74 0.276 0.195 1008.334 319.60 196.529 62.291 22.37 31.96 116.62
12:30 25.5 70.5 0.334 72 0.309 0.103 1006.580 319.04 103.831 32.910 22.33 31.90 87.15
13:00 46.5 91.5 -0.026 68 0.375 -0.010 1002.338 317.70 22.24 31.77 54.01
13:30 56.5 101.5 -0.199 61 0.485 -0.097 992.253 314.50 22.02 31.45 53.47
14:00 64 109 -0.326 56 0.559 -0.182 982.570 311.43 21,80 31.14 52.94
14:30 69 114 -0.407 48 0.669 -0.272 961.431 304.73 21.33 30.47 51.80
15:00 73 118 -0.469 42 0.743 -0.349 939.364 297.74 20.84 29.77 50.62
15:30 77 122 -0.530 35 0.819 -0.434 903.579 286.40 20.05 28.64 48.69
16:00 80.5 125.5 -0.581 30 0.866 -0.503 868.130 275.16 19.26 27.52 46.78
16:30 82 127 -0.602 22 0.927 -0.558 782.039 247.87 17.35 24.79 42.14
17:00 85 130 -0.643 14.5 0.968 -0.622 636.057 201.60 14.11 20.16 34.27
17:30 87 132 -0.669 6.5 0.994 -0.665 298.954 94.76 6.63 9.48 16.11

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแลดงการหาปริมาณการแผ่ร ังส ืในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศตะวันตกเฉียงใต ้ ณ ว ันท ี่16,17/3/99
I total vertical :SOUTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
6,17/3/199'. azimuth Y=azimute-W altitude cosOv= Idn Idv ldn*cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+lr

TIME (พ=45) cos Y (B) cosB cosETcosY (W/sq.m.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)

8:30 . -77 -122 -0.530 35 0.819 -0.434 903.579 286.40 20.05 28.64 48.69
9:00 1 -73 -118 -0.469 42 0.743 -0.349 939.364 297.74 20.84 29.77 50.62
9:30 -69 -114 -0.407 48 0.669 -0.272 961.431 304.73 21.33 30.47 51.80

10:00 -64 -109 -0.326 56 0.559 -0.182 982.570 311.43 21.80 31.14 52.94

10:30 -56.5 -101.5 -0.199 61 0.485 -0.097 992.253 314.50 22.02 31.45 53.47

11:00 -46.5 -91.5 -0.026 68 0.375 -0.010 1002.338 317.70 22.24 31.77 54.01

11:30 -25.5 -70.5 0.334 72 0.309 0.103 1006.580 319.04 103.831 32.91 22.33 31.90 87.15

12:00 0 -45 0.707 74 0.276 0.195 1008.334 319.60 196.529 62.291 22.37 31.96 116.62
12:30 25.5 -19.5 0.943 72 0.309 0.291 1006.580 319.04 293.209 92.935 22.33 31.90 147.17
13:00 46.5 1.5 1.000 68 0.375 0.374 1002.338 317.70 375.354 118.971 22.24 31.77 172.98

13:30 56.5 11.5 0.980 61 0.485 0.475 992.253 314.50 471.397 149.413 22.02 31.45 202.88

14:00 64 19 0.946 56 0.559 0.529 982.570 311.43 519.512 164.663 21.80 31.14 217.61

14:30 69 24 0.914 48 0.669 0.611 961.431 304.73 587.705 186.277 21.33 30.47 238.08

15:00 73 28 0.883 42 0.743 0.656 939.364 297.74 616.371 195.363 20.84 29.77 245.98

15:30 77 32 0.848 35 0.819 0.695 903.579 286.40 627.699 198.954 20.05 28.64 247.64

16:00 80.5 35.5 0.814 30 0.866 0.705 868.130 275.16 612.071 194.000 19.26 27.52 240.78

16:30 82 37 0.799 22 0.927 0.740 782.039 247.87 579.086 183.545 17.35 24.79 225.68

17:00 85 40 0.766 14.5 0.968 0.742 636.057 201.60 471.728 149.518 14.11 20.16 183.79

17:30 87 42 0.743 6.5 0.994 0.738 298.954 94.76 220.738 69.964 6.63 9.48 86.07

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5

* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณการแผ่ร ังส ืในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศตะวันตกเฉียงเหน ือ ณ ว ันท ี่16,17/3/99
I total vertical :NORTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT-14NORTH)
6,17/3/199! azimuth Y=azimute-W altitude cosOv= Idn Idv Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+li

TIME (พ=135) cos Y (B) cosB cosB'cosY (พ/รq.กา.) (Btu/h. sq.ft.) (W/sq.m.) (Btu/h. sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.)
8:30 -77 -212 -0.848 35 0.819 -0.695 903.579 286.40 20.05 28.64 48.69
9:00 -73 -208 -0.883 42 0.743 -0.656 939.364 297.74 20.84 29.77 50.62
9:30 -69 -204 -0.914 48 0.669 -0.611 961.431 304.73 21.33 30.47 51.80
10:00 -64 -199 -0.946 56 0.559 -0.529 982.570 311.43 21.80 31.14 52.94
10:30 -56.5 -191.5 -0.980 61 0.485 -0.475 992.253 314.50 22.02 31.45 53.47
11:00 -46.5 -181.5 -1.000 68 0.375 -0.374 1002.338 317.70 22.24 31.77 54.01
11:30 -25.5 -160.5 -0.943 72 0.309 -0.291 1006.580 319.04 22.33 31.90 54.24
12:00 0 -135 -0.707 74 0.276 -0.195 1008.334 319.60 22.37 31.96 54.33
12:30 25.5 -109.5 -0.334 72 0.309 -0.103 1006.580 319.04 22.33 31.90 54.24
13:00 46.5 -88.5 0.026 68 0.375 0.010 1002.338 317.70 9.829 3.12 22.24 31.77 57.12
13:30 56.5 -78.5 0.199 61 0.485 0.097 992.253 314.50 95.907 30.40 22.02 31.45 83.86
14:00 64 -71 0.326 56 0.559 0.182 982.570 311.43 178.882 56.70 21.80 31.14 109.64
14:30 69 -66 0.407 48 0.669 0.272 961.431 304.73 261.663 82.94 21.33 30.47 134.74
15:00 73 -62 0.469 42 0.743 0.349 939.364 297.74 327.730 103.88 20.84 29.77 154.49
15:30 77 -58 0.530 35 0.819 0.434 903.579 286.40 392.230 124.32 20.05 28.64 173.01
16:00 80.5 -54.5 0.581 30 0.866 0.503 868.130 275.16 436.586 138.38 19.26 27.52 185.16
16:30 82 -53 0.602 22 0.927 0.558 782.039 247.87 436.372 138.31 17.35 24.79 180.45
17:00 85 -50 0.643 14.5 0.968 0.622 636.057 201.60 395.827 125.46 14.11 20.16 159.73
17:30 87 -48 0.669 6.5 0.994 0.665 298.954 94.76 198.753 63.00 6.63 9.48 79.10

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณการแผ่ร ังส ืในแนวตั้งท ั้งหมดบนพื้นผ ิวทางทิศตะวันออกเฉียงเหนือ ณ ว ันท ี่16,17/3/99
I total vertical :NORTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.-14NORTH)
6,17/3/1991 azimuth Y=azimute-W altitude cosOv= Idn Idv ldn*cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsg Itotal vertical=ldv+ldif+li

TIME (พ=-135) cos Y (B) cosB cosB'cosY (W/sq.m.) (Btu/h.sq.ft.) (W/sq.m.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h.sq.ft.) (Btu/h .sq.ft.)
8:30 -77 58 0.530 35 0.819 0.434 903.579 286.40 392.230 124.32 20.05 28.64 173.01
9:00 -73 62 0.469 42 0.743 0.349 939.364 297.74 327.730 103.88 20.84 29.77 154.49
9:30 ' -69 66 0.407 48 0.669 0.272 961.431 304.73 261.663 82.94 21.33 30.47 134.74
10:00 • -64 71 0.326 56 0.559 0.182 982.570 311.43 178.882 56.70 21.80 31.14 109.64
10:30 -56.5 78.5 0.199 61 0.485 0.097 992.253 314.50 95.907 30.40 22.02 31.45 83.86
11:00 -46.5 88.5 0.026 68 0.375 0.010 1002.338 317.70 9.829 3.12 22.24 31.77 57.12
11:30 -25.5 109.5 -0.334 72 0.309 -0.103 1006.580 319.04 22.33 31.90 54.24
12:00 0 135 -0.707 74 0.276 -0.195 1008.334 319.60 22.37 31.96 54.33
12:30 25.5 160.5 -0.943 72 0.309 -0.291 1006.580 319.04 22.33 31.90 54.24
13:00 46.5 181.5 -1.000 68 0.375 -0.374 1002.338 317.70 22.24 31.77 54.01
13:30 56.5 191.5 -0.980 61 0.485 -0.475 992.253 314.50 22.02 31.45 53.47
14:00 64 199 -0.946 56 0.559 -0.529 982.570 311.43 21.80 31.14 52.94
14:30 69 204 -0.914 48 0.669 -0.611 961.431 304.73 21.33 30.47 51.80
15:00 73 208 -0.883 42 0.743 -0.656 939.364 297.74 20.84 29.77 50.62
15:30 77 212 -0.848 35 0.819 -0.695 903.579 286.40 20.05 28.64 48.69
16:00 80.5 215.5 -0.814 30 0.866 -0.705 868.130 275.16 19.26 27.52 46.78
16:30 82 217 -0.799 22 0.927 -0.740 782.039 247.87 17.35 24.79 42.14
17:00 85 220 -0.766 14.5 0.968 -0.742 636.057 201.60 14.11 20.16 34.27
17:30 87 222 -0.743 6.5 0.994 -0.738 298.954 94.76 6.63 9.48 16.11

*Azimute:negative for am,positive for pm k=0.14,Fss=0.5 Og=0.2,Fsg=0.5

* 90<Y<270 =Surface เก shade



ตารางแสดงการหาปริมาณ รังส ีในแนวต ั้งทงหมดบนพนผิวทางท ิศตะว ันออก ณ ว ัน ท ี่ 13/4/99
I total vertical :EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
13/4/99 azimuth Y=azimute-W 

(พ=-90) cos Y
altitude

(B) cosB
cosOv=

cosB'cosY
Idn Idv = IdrrcosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og"Fsg Itotal vertical=ldv+ldif+lr

TIME (W/sq.m.) (Btu/h.sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h,sq.ft) (Btu/h.sq.ft)
9:00 -87,2 2.8 0.999 45 0.707 0.706 880.694 279.14 622.001 197.15 19.54 27.91 244.60
9:15 -86,5 3.5 0.998 48 0.669 0.668 891.633 282.61 595.506 188.75 19.78 28.26 236.79
9:30 -85.5 4.5 0.997 52 0.616 0.614 904.014 286.53 554.851 175.86 20.06 28.65 224.57
9:45 -83.5 6.5 0.994 55 0.574 0.570 911.899 289.03 519.682 164.72 20.23 28.90 213.85
10:00 -82 8 0.990 58 0.530 0.525 918.752 291.21 482.126 152.81 20.38 29.12 202.32
10:15 -80 10 0.985 62 0.469 0.462 926.493 293.66 428.354 135.77 20.56 29.37 185.69
10:30 -78 12 0.978 67 0.391 0.382 934,231 296.11 357.056 113.17 20.73 29.61 163.51
10:45 -74.5 15.5 0.964 69 0.358 0.345 936.793 296.92 323.507 102.54 20.78 29.69 153.01
11:00 -72 18 0.951 73 0.292 0.278 941.095 298.29 261.683 82.94 20.88 29.83 133.65
11:15 -65 25 0.906 76 0.242 0.219 943.653 299.10 206.901 65.58 20.94 29.91 116.43
11:30 -55 35 0.819 79 0.191 0.156 945.676 299.74 147.811 46.85 20.98 29.97 97.81
11:45 -37.5 52.5 0.609 82 0.139 0.085 947.190 300.22 80.249 25.44 21.02 30.02 76.47
12:00 0 90 0.000 84 0.105 0.000 947.927 300.45 0.000 0.00 21.03 30.05 51.08
12:15 37.5 127.5 -0.609 82 0.139 -0.085 947.190 300.22 21.02 30.02 51.04
12:30 55 145 -0.819 79 0.191 -0.156 945.676 299.74 20.98 29.97 50.96
12:45 65 155 -0.906 76 0.242 -0.219 943.653 299.10 20.94 29.91 50.85
13:00 72 162 -0.951 73 0.292 -0.278 941.095 298.29 20.88 29.83 50.71
13:15 74.5 164.5 -0.964 69 0.358 -0.345 936,793 296.92 20.78 29.69 50.48
13:30 78 168 -0.978 67 0.391 -0.382 934.231 296.11 20.73 29.61 50.34
13:45 80 170 -0.985 62 0.469 -0.462 926.493 293.66 20.56 29.37 49.92
14:00 82 172 -0.990 58 0.530 -0.525 918.752 291.21 20.38 29.12 49.50
14:15 83.5 173.5 -0.994 55 0.574 -0.570 911.899 289.03 20.23 28.90 49.14
14:30 85.5 175.5 -0.997 52 0.616 -0.614 904.014 286.53 20.06 28.65 48.71
14:45 86.5 176.5 -0.998 48 0.669 -0.668 891.633 282.61 19.78 28.26 48.04
15:00 87.2 177.2 -0.999 45 0.707 -0.706 880.694 279.14 19.54 27.91 47.45
15:15 88.2 178.2 -1.000 42 0.743 -0.743 868.062 275.14 19.26 27.51 46.77
15:30 89.5 179.5 -1.000 38 0.788 -0.788 848.017 268.78 18.81 26.88 45.69
15:45 90 180 -1.000 35 0.819 -0.819 830.019 263.08 18.42 26.31 44.72
16:00 91 181 -1.000 32 0.848 -0.848 808.834 256.37 17.95 25.64 43.58
16:15 91.5 181.5 -1.000 29 0.875 -0.874 783.671 248.39 17.39 24.84 42.23
16:30 92.5 182.5 -0.999 24 0.914 -0.913 729.764 231.30 16.19 23.13 39.32
16:45 94 184 -0.998 20 0.940 -0.937 671.144 212.72 14.89 21.27 36.16
17:00 95 185 -0.996 16 0.961 -0.958 591.249 187.40 13.12 18.74 31.86

*Azimute:negative for am,positive for pm A=1136,B=0.180 k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแสดงการหาปร ิมาณ รงส ีในแนวต ั้งท ั้งหมดบนพ ื้นผ ิวทางท ิศใต ้ณ ว ันท ี่ 13/4/99
I total vertcal :SOUTH SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
13/4/99 azimuth Y=azimute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsç Itotal vertical=ldv+ldif+li
TIM E (พ=0) cos Y (B) cosB cosB'cosY (W/sq.m.) (Btu/h. sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft)
9:00 -87.2 -87.2 0.049 45 0.707 0.035 880.694 279.14 30.421 9.64 19.54 27.91 57.109:15 -86.5 -86.5 0.061 48 0.669 0.041 891.633 282.61 36.423 11.54 19.78 28.26 59.599:30 -85.5 -85.5 0.078 52 0.616 0.048 904.014 286.53 43.668 13.84 20.06 28.65 62.559:45 -83.5 -83.5 0.113 55 0.574 0.065 911.899 289.03 59.210 18.77 20.23 28.90 67.9010:00 -82 -82 0.139 58 0.530 0.074 918.752 291.21 67.758 21.48 20.38 29.12 70.9810:15 -80 -80 0.174 62 0.469 0.082 926.493 293.66 75.530 23.94 20.56 29.37 73.8610:30 -78 -78 0.208 67 0.391 0.081 934.231 296.11 75.895 24.06 20.73 29.61 74.3910:45 -74.5 -74.5 0.267 69 0.358 0.096 936.793 296.92 89.716 28.44 20.78 29.69 78.9111:00 -72 -72 0.309 73 0.292 0.090 941.095 298.29 85.026 26.95 20.88 29.83 77.66
11:15 -65 -65 0.423 76 0.242 0.102 943.653 299.10 96.480 30.58 20.94 29.91 81.4311:30 -55 -55 0.574 79 0.191 0.109 945.676 299.74 103.498 32.80 20.98 29.97 83.7611:45 -37.5 -37.5 0.793 82 0.139 0.110 947.190 300.22 104.583 33.15 21.02 30.02 84.19
12:00 0 0 1.000 84 0.105 0.105 947.927 300.45 99.085 31.41 21.03 30.05 82.48
12:15 37.5 37.5 0.793 82 0.139 0.110 947.190 300.22 104.583 33.15 21.02 30.02 84.19
12:30 55 55 0.574 79 0.191 0.109 945.676 299.74 103.498 32.80 20.98 29.97 83.76
12:45 65 65 0.423 76 0.242 0.102 943.653 299.10 96.480 30.58 20.94 29.91 81.43
13:00 72 72 0.309 73 0.292 0.090 941.095 298.29 85.026 26.95 20.88 29.83 77.66
13:15 74.5 74.5 0.267 69 0.358 0.096 936.793 296.92 89.716 28.44 20.78 29.69 78.91
13:30 78 78 0.208 67 0.391 0.081 934.231 296.11 75.895 24.06 20.73 29.61 74.39
13:45 80 80 0.174 62 0.469 0.082 926.493 293.66 75.530 23.94 20.56 29.37 73.86
14:00 82 82 0.139 58 0.530 0.074 918.752 291.21 67.758 21.48 20.38 29.12 70.98
14:15 83.5 83.5 0.113 55 0.574 0.065 911.899 289.03 59.210 18.77 20.23 28.90 67.90
14:30 85.5 85.5 0.078 52 0.616 0.048 904.014 286.53 43.668 13.84 20.06 28.65 62.55
14:45 86.5 86.5 0.061 48 0.669 0.041 891.633 282.61 36.423 11.54 19.78 28.26 59.59
15:00 87.2 87.2 0.049 45 0.707 0.035 880.694 279.14 30.421 9.64 19.54 27.91 57.10
15:15 88.2 88.2 0.031 42 0.743 0.023 868.062 275.14 20 263 6.42 19.26 27.51 53.20
15:30 89.5 89.5 0.009 38 0.788 0.007 848.017 268.78 5.831 1.85 18.81 26.88 47.54
15:45 90 90 0.000 35 0.819 0.000 830.019 263.08 0.000 0.00 18.42 26.31 44.72
16:00 91 91 -0.017 32 0.848 -0.015 808.834 256.37 17.95 25.64 43.58
16:15 91.5 91.5 -0.026 29 0.875 -0.023 783.671 248.39 17.39 24.84 42.23
16:30 92.5 92.5 -0.044 24 0.914 -0.040 729.764 231.30 16.19 23.13 39.32
16:45 94 94 -0.070 20 0.940 -0.066 671.144 212.72 14.89 21.27 36.16
17:00 95 95 -0.087 16 0.961 -0.084 591.249 187.40 13.12 18.74 31.86

*Azimute:negative for am,positive for pm A=1186,8=0.156 k=0.14,Fss=0.5 Og-0.2.Fsg=0.5
* 90<Y<270 =Surface เก shade



ตารางแสดงการหาปริมาณรังสีในแนวต้ังท้ังหมดบนพ้ืนผิวทางทิศตะวันตก ณวันท่ี 13/4/99
I total vertical :WEST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
น / 4/99 azimuth Y=azimute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsc Itotal vertical=ldv+ldif+li
TIM E (พ=90) cos Y (B) cosB cosB*cosY (W/sq.m.) (Btu/h.sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h. sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft)
9:00 -87.2 -177.2 -0.999 45 0.707 -0.706 880.694 279.14 19.54 27.91 47.459:15 -86.5 -176.5 -0.998 48 0.669 -0.668 891.633 282.61 19.78 28.26 48.049:30 -85.5 -175.5 -0.997 52 0.616 -0.614 904.014 286.53 20.06 28.65 48.719:45 -83.5 -173.5 -0.994 55 0.574 -0.570 911.899 289.03 20.23 28.90 49.1410:00 -82 -172 -0.990 58 0.530 -0.525 918.752 291.21 20.38 29.12 49.5010:15 -80 -170 -0.985 62 0.469 -0.462 926.493 293.66 20.56 29.37 49.9210:30 -78 -168 -0.978 67 0.391 -0.382 934.231 296.11 20.73 29.61 50.34
10:45 -74.5 -164.5 -0.964 69 0.358 -0.345 936.793 296.92 20.78 29.69 50.48
11:00 -72 -162 -0.951 73 0.292 -0.278 941.095 298.29 20.88 29.83 50.71
11:15 -65 -155 -0.906 76 0.242 -0.219 943.653 299.10 20.94 29.91 50.85
11:30 -55 -145 -0.819 79 0.191 -0.156 945.676 299.74 20.98 29.97 50.96
11:45 -37.5 -127.5 -0.609 82 0.139 -0.085 947.190 300.22 21.02 30.02 51.04
12:00 0 -90 0.000 84 0.105 0.000 947.927 300.45 0.000 0.00 21.03 30.05 51.08
12:15 37.5 -52.5 0.609 82 0.139 0.085 947.190 300.22 80.249 25.44 21.02 30.02 76.47
12:30- 55 -35 0.819 79 0.191 0.156 945.676 299.74 147.811 46.85 20.98 29.97 97.81
12:45 65 -25 0.906 76 0.242 0.219 943.653 299.10 206.901 65.58 20.94 29.91 116.43
13:00' 72 -18 0.951 73 0.292 0.278 941.095 298.29 261.683 82.94 20.88 29.83 133.65
13:15 74.5 -15.5 0.964 69 0.358 0.345 936.793 296.92 323.507 102.54 20.78 29.69 153.01
13:30 78 -12 0.978 67 0.391 0.382 934.231 296.11 357.056 113.17 20.73 29.61 163.51
13:45 80 -10 0.985 62 0.469 0.462 926.493 293.66 428.354 135.77 20.56 29.37 185.69
14:00 82 -8 0.990 58 0.530 0.525 918.752 291.21 482.126 152.81 20.38 29.12 202.32
14:15 83.5 -6.5 0.994 55 0.574 0.570 911.899 289.03 519.682 164.72 20.23 28.90 213.85
14:30 85.5 -4.5 0.997 52 0.616 0.614 904.014 286.53 554.851 175.86 20.06 28.65 224.57
14:45 86.5 -3.5 0.998 48 0.669 0.668 891.633 282.61 595.506 188.75 19.78 28.26 236.79
15:00 87.2 -2.8 0.999 45 0.707 0.706 880.694 279.14 622.001 197.15 19.54 27.91 244.60
15:15 88.2 -1.8 1.000 42 0.743 0.743 868.062 275.14 644.777 204.37 19.26 27.51 251.14
15:30 89.5 -0.5 1.000 38 0.788 0.788 848.017 268.78 668.221 211.80 18.81 26.88 257.49
15:45 90 0 1.000 35 0.819 0.819 830.019 263.08 679.911 215.50 18.42 26.31 260.23
16:00 91 1 1.000 32 0.848 0.848 808.834 256.37 685.826 217.38 17.95 25.64 260.96
16:15 91.5 1.5 1.000 29 0.875 0.874 783.671 248.39 685.179 217.17 17.39 24.84 259.40
16:30 92.5 2.5 0.999 24 0.914 0.913 729.764 231.30 666.038 211.11 16.19 23.13 250.43
16:45 94 4 0.998 20 0.940 0.937 671.144 212.72 629.133 199.41 14.89 21.27 235.57
17:00 95 5 0.996 16 0.961 0.958 591.249 187.40 566.182 179.46 13.12 18.74 211.31

r pm
k 90<Y<270 =Surface in shade



ตารางแสดงการหาปร ิมาณ ร ังส ีในแนวต ั้งท ั้งหมดบนพ ื้นผ ิวทางท ิศ เหน ือณ ว ันท ี่ 13/4/99
I total vertical :NORTH SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
13/4/99 azimuth Y=azirnute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=kฯdn*Fss lre'lected=ldn*Og*Fsc Itotal vertical=ldv+ldif+li
TIM E (พ=180) cos Y (B) cosB cosB'cosY (พ/รq.ทา.) (Btu/h.sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h. sq.ft) (Btu/h. sq.ft)
9:00 -87.2 -267.2 -0.049 45 0.707 -0.035 880.694 279.14 19.54 27.91 47.45
9:15 -86.5 -266.5 -0.061 48 0.669 -0.041 891.633 282.61 19.78 28.26 48.04
9:30 -85.5 -265.5 -0.078 52 0.616 -0.048 904.014 286.53 20.06 28.65 48.71
9:45 -83.5 -263.5 -0.113 55 0.574 -0.065 911.899 289.03 20.23 28.90 49.14
10:00 -82 -262 -0.139 58 0.530 -0.074 918.752 291.21 20.38 29.12 49.50
10:15 -80 -260 -0.174 62 0.469 -0.082 926.493 293.66 20.56 29.37 49.92
10:30 -78 -258 -0.208 67 0.391 -0.081 934.231 296.11 20.73 29.61 50.34
10:45 -74.5 -254.5 -0.267 69 0.358 -0.096 936.793 296.92 20.78 29.69 50.48
11:00 -72 -252 -0.309 73 0.292 -0.090 941.095 298.29 20.88 29.83 50.71
11:15 -65 -245 -0.423 76 0.242 -0.102 943.653 299.10 20.94 29.91 50.85
11:30 -55 -235 -0.574 79 0.191 -0.109 945.676 299.74 20.98 29.97 50.96
11:45 -37.5 -217.5 -0.793 82 0.139 -0.110 947.190 300.22 21.02 30.02 51.04
12:00 0 -180 -1.000 84 0.105 -0.105 947.927 300.45 21.03 30.05 51.08
12:15 37.5 -142.5 -0.793 82 0.139 -0.110 947.190 300.22 21.02 30.02 51.04
12:30 55 -125 -0.574 79 0.191 -0.109 945.676 299.74 20.98 29.97 50.96
12:45 65 -115 -0.423 76 0.242 -0.102 943.653 299.10 20.94 29.91 50.85
13:00 72 -108 -0.309 73 0.292 -0.090 941.095 298.29 20.88 29.83 50.71
13:15 74.5 -105.5 -0.267 69 0.358 -0.096 936.793 296.92 20.78 29.69 50.48
13:30 78 -102 -0.208 67 0.391 -0.081 934.231 296.11 20.73 29.61 50.34
13:45 80 -100 -0.174 62 0.469 -0.082 926.493 293.66 20.56 29.37 49.92
14:00 82 -98 -0.139 58 0.530 -0.074 918.752 291.21 20.38 29.12 49.50
14:15 83.5 -96.5 -0.113 55 0.574 -0.065 911.899 289.03 20.23 28.90 49.14
14:30 85.5 -94.5 -0.078 52 0.616 -0.048 904.014 286.53 20.06 28.65 48.71
14:45 86.5 -93.5 -0.061 48 0.669 -0.041 891.633 282.61 19.78 28.26 48.04
15:00 87.2 -92.8 -0.049 45 0.707 -0.035 880.694 279.14 19.54 27.91 47.45
15:15 88.2 -91.8 -0.031 42 0.743 -0.023 868.062 275.14 19.26 27.51 46.77
15:30 89.5 -90.5 -0.009 38 0.788 -0.007 848.017 268.78 18.81 26.88 45.69
15:45 90 -90 0.000 35 0.819 0.000 830.019 263.08 0.000 0.00 18.42 26.31 44.72
16:00 91 -89 0.017 32 0.848 0.015 808.834 256.37 11.971 3.79 17.95 25.64 47.38
16:15 91.5 -88.5 0.026 29 0.875 0.023 783.671 248.39 17.942 5.69 17.39 24.84 47.91
16:30 92.5 -87.5 0.044 24 0.914 0.040 729.764 231.30 29.080 9.22 16.19 23.13 48.54
16:45 94 -86 0.070 20 0.940 0.066 671.144 212.72 43.993 13.94 14.89 21.27 50.11
17:00 95 -85 0.087 16 0.961 0.084 591.249 187.40 49.535 15.70 13.12 18.74 47.56

*Azimute:negatlve for am,positive for pm A=1186,B=0.156 k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface in shade



ตารางแสดงการหาปริมาณร้งสืในแนวต้ังท้ังหมดบนพ้ืนผิวทางทิศตะวันออกเฉียงใต้ณวันท่ี 13/4/99
I total vertcal :SOUTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
13/4/99 azimuth Y-azimute-w altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsj; Itotal vertical=ldv+ldif+li
TIM E (พ=-45) cos Y (B) cosB cosETcosY (W/sq.m.) (B!u/h.sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft)
9:00 -87.2 -42.2 0.741 45 0.707 0.524 880.694 279.14 461.332 146.22 19.54 27.91 193.68
9:15 -86.5 -41.5 0.749 48 0.669 0.501 891.633 282.61 446.841 141.63 19.78 28.26 189.67
9:30 -85.5 -40.5 0.760 52 0.616 0.468 904.014 286.53 423.217 134.14 20.06 28.65 182.85
9:45 -83.5 -38.5 0.783 55 0.574 0.449 911.899 289.03 409.338 129.74 20.23 28.90 178.88
10:00 -82 -37 0.799 58 0.530 0.423 918.752 291.21 388.827 123.24 20.38 29.12 172.75
10:15 -80 -35 0.819 62 0.469 0.385 926.493 293.66 356.300 112.93 20.56 29.37 162.85
10:30 -78 -33 0.839 67 0.391 0.328 934.231 296.11 306.143 97.03 20.73 29.61 147.37
10:45 -74.5 -29.5 0.870 69 0.358 0.312 936.793 296.92 292.193 92.61 20.78 29.69 143.09
11:00 -72 -27 0.891 73 0.292 0.261 941.095 298.29 245.160 77.71 20.88 29.83 128.41
11:15 -65 -20 0.940 76 0.242 0.227 943.653 299.10 214.523 67.99 20.94 29.91 118.84
11:30 -55 -10 0.985 79 0.191 0.188 945.676 299.74 177.702 56.32 20.98 29.97 107.28
11:45 -37.5 7.5 0.991 82 0.139 0.138 947.190 300.22 130.696 41.42 21.02 30.02 92.46
12:00 0 45 0.707 84 0.105 0.074 947.927 300.45 70.064 22.21 21.03 30.05 73.28
12:15 37.5 82.5 0.131 82 0.139 0.018 947.190 300.22 17.206 5.45 21.02 30.02 56.49
12:30 55 100 -0.174 79 0.191 -0.033 945.676 299.74 20.98 29.97 50.96
12:45 65 110 -0.342 76 0.242 -0.083 943.653 299.10 20.94 29.91 50.85
13:00 72 117 -0.454 73 0.292 -0.133 941.095 298.29 20.88 29.83 50.71
13:15 74.5 119.5 -0.492 69 0.358 -0.176 936.793 296.92 20.78 29.69 50.48
13:30 78 123 -0.545 67 0.391 -0.213 934.231 296.11 20.73 29.61 50.34
13:45 80 125 -0.574 62 0.469 -0.269 926.493 293.66 20.56 29.37 49.92
14:00 82 127 -0.602 58 0.530 -0.319 918.752 291.21 20.38 29.12 49.50
14:15 83.5 128.5 -0.623 55 0.574 -0.357 911.899 289.03 20.23 28.90 49.14
14:30 85.5 130.5 -0.649 52 0.616 -0.400 904.014 286.53 20.06 28.65 48.71
14:45 86.5 131.5 -0.663 48 0.669 -0.443 891.633 282.61 19.78 28.26 48.04
15:00 87.2 132.2 -0.672 45 0.707 -0 475 880.694 279.14 19.54 27.91 47.45
15:15 88.2 133.2 -0.685 42 0.743 -0.509 868.062 275.14 19.26 27.51 46.77
15:30 89.5 134.5 -0.701 38 0.788 -0.552 848.017 268.78 18.81 26.88 45.69
15:45 90 135 -0.707 35 0.819 -0.579 830.019 263.08 18.42 26.31 44.72
16:00 91 136 -0.719 32 0.848 -0.610 808.834 256.37 17.95 25.64 43.58
16:15 91.5 136.5 -0.725 29 0.875 -0.634 783.671 248.39 17.39 24.84 42.23
16:30 92.5 137.5 -0.737 24 0.914 -0.674 729.764 231.30 16.19 23.13 39.32
16:45 94 139 -0.755 20 0.940 -0.709 671.144 212.72 14.89 21.27 36.16
17:00 95 140 -0.766 16 0.961 -0.736 591.249 187.40 13.12 18.74 31.86

*Azimute:negatlve for am,positive for pm A=1186,8=0.156 k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
♦ 90<Y<270 =Surface in shade



ตารางแสดงการหาปร ิมาณ ร ังส ีในแนวต ั้งท ั้งหมดบนพ ื้นผ ิวทางท ิศตะว ันตกเฉ ียงใต ้ณ ว ันท ี่ 13/4/99
I total vertical :SOUTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT.-14NORTH)
13/4/99 azimuth Y=azimute-W attitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsc Itotal vertical=ldv+ldif+l(
TIM E (พ=45) cos Y (B) cosB cosB'cosY {พ/รq.m.) (Btu/h. sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h. sq.ft) (Btu/h.sq.ft)
9:00 -87.2 -132.2 -0.672 45 0.707 -0.475 880.694 279.14 19.54 27.91 47.45
9:15 -86.5 -131.5 -0.663 48 0.669 -0.443 891.633 282.61 19.78 28.26 48.04
9:30 -85.5 -130.5 -0.649 52 0.616 -0.400 904.014 286.53 20.06 28.65 48.71
9:45 -83.5 -128.5 -0.623 55 0.574 -0.357 911.899 289.03 20.23 28.90 49.14
10:00 -82 -127 -0.602 58 0.530 -0.319 918.752 291.21 20.38 29.12 49.50
10:15 -80 -125 -0.574 62 0.469 -0.269 926.493 293.66 20.56 29.37 49.92
10:30 -78 -123 -0.545 67 0.391 -0.213 934.231 296.11 20.73 29.61 50.34
10:45 -74.5 -119.5 -0.492 69 0.358 -0.176 936.793 296.92 20.78 29.69 50.48
11:00 -72 -117 -0.454 73 0.292 -0.133 941.095 298.29 20.88 29.83 50.71
11:15 -65 -110 -0.342 76 0.242 -0.083 943.653 299.10 20.94 29.91 50.85
11:30 -55 -100 -0.174 79 0.191 -0.033 945.676 299.74 20.98 29.97 50.96
11:45 -37.5 -82.5 0.131 82 0.139 0.018 947.190 300.22 17.206 5.45 21.02 30.02 56.49
12:00 0 -45 0.707 84 0.105 0.074 947.927 300.45 70.064 22.21 21.03 30.05 73.28
12:15 37.5 -7.5 0.991 82 0.139 0.138 947.190 300.22 130.696 41.42 21.02 30.02 92.46
12:30 55 10 0.985 79 0.191 0.188 945.676 299.74 177.702 56.32 20.98 29.97 107.28
12:45 65 20 0.940 76 0.242 0.227 943.653 299.10 214.523 67.99 20.94 29.91 118.84
13:00 1 72 27 0.891 73 0.292 0.261 941.095 298.29 245.160 77.71 20.88 29.83 128.41
13:15 74.5 29.5 0.870 69 0.358 0.312 936.793 296.92 292.193 92.61 20.78 29.69 143.09
13:30. 78 33 0.839 67 0.391 0.328 934.231 296.11 306.143 97.03 20.73 29.61 147.37
13:45 80 35 0.819 62 0.469 0.385 926.493 293.66 356.300 112.93 20.56 29.37 162.85
14:00 82 37 0.799 58 0.530 0.423 918.752 291.21 388.827 123.24 20.38 29.12 172.75
14:15 83.5 38.5 0.783 55 0.574 0.449 911.899 289.03 409.338 129.74 20.23 28.90 178.88
14:30 85.5 40.5 0.760 52 0.616 0.468 904.014 286.53 423.217 134.14 20.06 28.65 182.85
14:45 86.5 41.5 0.749 48 0.669 0.501 891.633 282.61 446.841 141.63 19.78 28.26 189.67
15:00 87.2 42.2 0.741 45 0.707 0.524 880.694 279.14 461.332 146.22 19.54 27.91 193.68
15:15 88.2 43.2 0.729 42 0.743 0.542 868.062 275.14 470.254 149.05 19.26 27.51 195.82
15:30 89.5 44.5 0.713 38 0.788 0.562 848.017 268.78 476.627 151.07 18.81 26.88 196.76
15:45 90 45 0.707 35 0.819 0.579 830.019 263.08 480.770 152.38 18.42 26.31 197.11
16:00 91 46 0.695 32 0.848 0.589 808.834 256.37 476.487 151.03 17.95 25.64 194.61
16:15 91.5 46.5 0.688 29 0.875 0.602 783.671 248.39 471.808 149.54 17.39 24.84 191.77
16:30 92.5 47.5 0.676 24 0.914 0.617 729.764 231.30 450.398 142.76 16.19 23.13 182.08
16:45 94 49 0.656 20 0.940 0.616 671.144 212.72 413.756 131.14 14.89 21.27 167.31
17:00 95 50 0.643 16 0.961 0.618 591.249 187.40 365.325 115.79 13.12 18.74 147.65

*Azimute:negative for am,positive for pm A=1186,B=0.156 k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 =Surface เก shade



ตารางแสดงการหาปริมาณ รังส ีในแนวต ั้งท ั้งหมดบนพ ื้นผ ิวทางท ิศตะว ันตกเฉ ียงเหน ือ ณ ว ัน ท ี่ 13/4/99
I total vertical :NORTH-WEST SURFACE ORIENTATION ON CLEARDAY (LAT. = 14NORTH)
13/4/99 azimuth Y=azimute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsc Itotal vertical=ldv+ldif+li
TIM E (พ=135) cos Y (B) cosB cosB'cosY (W/sq.m.) (Btu/h.sq.ft) (W/sq.m.) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h.sq.ft)
9:00 -87.2 -222.2 -0.741 45 0.707 -0.524 880.694 279.14 19.54 27.91 47.45
9:15 -86.5 -221.5 -0.749 48 0.669 -0.501 891.633 282.61 19.78 28.26 48.04
9:30 -85.5 -220.5 -0.760 52 0.616 -0.468 904.014 286.53 20.06 28.65 48.71
9:45 -83.5 -218.5 -0.783 55 0.574 -0.449 911.899 289.03 20.23 28.90 49.14
10:00 -82 -217 -0.799 58 0.530 -0.423 918.752 291.21 20.38 29.12 49.50
10:15 -80 -215 -0.819 62 0.469 -0.385 926.493 293.66 20.56 29.37 49.92
10:30 -78 -213 -0.839 67 0.391 -0.328 934.231 296.11 20.73 29.61 50.34
10:45 -74.5 -209.5 -0.870 69 0.358 -0.312 936.793 296.92 20.78 29.69 50.48
11:00 -72 -207 -0.891 73 0.292 -0.261 941.095 298.29 20.88 29.83 50.71
11:15 -65 -200 -0.940 76 0.242 -0.227 943.653 299.10 20.94 29.91 50.85
11:30 -55 -190 -0.985 79 0.191 -0.188 945.676 299.74 20.98 29.97 50.96
11:45 -37.5 -172.5 -0.991 82 0.139 -0.138 947.190 300.22 21.02 30.02 51.04
12:00 0 -135 -0.707 84 0.105 -0.074 947.927 300.45 21.03 30.05 51.08
12:15 37.5 -97.5 -0.131 82 0.139 -0.018 947.190 300.22 21.02 30.02 51.04
12:30 55 -80 0.174 79 0.191 ■ 0.033 945.676 299.74 31.334 9.93 20.98 29.97 60.89
12:45 65 -70 0.342 76 0.242 0.083 943.653 299.10 78.080 24.75 20.94 29.91 75.59
13:00 72 -63 0.454 73 0.292 0.133 941.095 298.29 124.915 39.59 20.88 29.83 90.30
13:15 74.5 -60.5 0.492 69 0.358 0.176 936.793 296.92 165.315 52.40 20.78 29.69 102.87
13:30 78 -57 0.545 67 0.391 0.213 934.231 296.11 198.811 63.01 20.73 29.61 113.35
13:45 80 -55 0.574 62 0.469 0.269 926.493 293.66 249.484 79.08 20.56 29.37 129.00
14:00 82 -53 0.602 58 0.530 0.319 918.752 291.21 293.002 92.87 20.38 29.12 142.37
14:15 83.5 -51.5 0.623 55 0.574 0.357 911.899 289.03 325.602 103.20 20.23 28.90 152.34
14:30 85.5 -49.5 0.649 52 0.616 0.400 904.014 286.53 361.461 114.57 20.06 28.65 163.28
14:45 86.5 -48.5 0.663 48 0.669 0.443 891.633 282.61 395.332 125.30 19.78 28.26 173.35
15:00 87.2 -47.8 0.672 45 0.707 0.475 880.694 279.14 418.310 132.59 19.54 27.91 180.04
15:15 88.2 -46.8 0.685 42 0.743 0.509 868.062 275.14 441.598 139.97 19.26 27.51 186.74
15:30 89.5 -45.5 0.701 38 0.788 0.552 848.017 268.78 468.380 148.46 18.81 26.88 194.15
15:45 90 -45 0.707 35 0.819 0.579 830.019 263.08 480.770 152.38 18.42 26.31 197.11
16:00 91 -44 0.719 32 0.848 0.610 808.834 256.37 493.417 156.39 17.95 25.64 199.97
16:15 91.5 -43.5 0.725 29 0.875 0.634 783.671 248.39 497.182 157.59 17.39 24.84 199.81
16:30 92.5 -42.5 0.737 24 0.914 0.674 729.764 231.30 491.523 155.79 16.19 23.13 195.11
16:45 94 -41 0.755 20 0.940 0.709 671.144 212.72 475.972 150.86 14.89 21.27 187.03
17:00 95 -40 0.766 16 0.961 0.736 591.249 187.40 435.377 138.00 13.12 18.74 169.85

*Azimute:negative for am,positive for pm A=1186,6=0.156 k=0.14,Fss=0.5 Og=0.2.Fsg=0.5
* 90<Y<270 ^Surface in shade



ตารางแสดงกๆรหาปร ิมาณ ร้งส ีในแนวต ั้งท ั้งหมดบนพ ื้นผ ิวทางท ิศตะว ันออกเฉ ียงเหน ือ ณ ว ัน ท ี่ 13/4/99
I total vertical : NORTH-EAST SURFACE ORIENTATION ON CLEARDAY (LAT.=14NORTH)
13/4/99 azimuth Y=azimute-W altitude cosOv= Idn Idv = Idn'cosOv ldiffuse=k*ldn*Fss lreflected=ldn*Og*Fsc Itotal vertical=ldv+ldlf+li

TIM E (พ=-135) cos Y (B) cosB cosB'cosY (พ/ร q.m.) (Btu/h.sq.ft) (W/sq.m.) (Btu/h.so.ft) (Btu/h.sq.ft) (Btu/h.sq.ft) (Btu/h. sq.ft)
9:00 -87.2 47.8 0.672 45 0.707 0.475 880.694 279.14 418.310 132.59 19.54 27.91 180.04
9:15 -86.5 48.5 0.663 48 0.669 0.443 891.633 282.61 395.332 125.30 19.78 28.26 173.35
9:30 -85.5 49.5 0.649 52 0.616 0.400 904.014 286.53 361.461 114.57 20.06 28.65 163.28
9:45 -83.5 51.5 0.623 55 0.574 0.357 911.899 289.03 325.602 103.20 20.23 28.90 152.34
10:00 -82 53 0.602 58 0.530 0.319 918.752 291.21 293.002 92.87 20.38 29.12 142.37
10:15 -80 55 0.574 62 0.469 0.269 926.493 293.66 249.484 79.08 20.56 29.37 129.00
10:30 -78 57 0.545 67 0.391 0.213 934.231 296.11 198.811 63.01 20.73 29.61 113.35
10:45 -74.5 60.5 0.492 69 0.358 0.176 936.793 296.92 165.315 52.40 20.78 29.69 102.87
11:00 -72 63 0.454 73 0.292 0.133 941.095 298.29 124.915 39.59 20.88 29.83 90.30
11:15 -65 70 0.342 76 0.242 0.083 943.653 299.10 78.080 24.75 20.94 29.91 75.59
11:30 -55 80 0.174 79 0.191 0.033 945.676 299.74 31.334 9.93 20.98 29.97 60.89
11:45 -37.5 97.5 -0.131 82 0.139 -0.018 947.190 300.22 21.02 30.02 51.04
12:00 0 135 -0.707 84 0.105 -0.074 947.927 300.45 21.03 30.05 51.08
12:15 37.5 172.5 -0.991 82 0.139 -0.138 947.190 300.22 21.02 30.02 51.04
12:30 55 190 -0.985 79 0.191 -0.188 945.676 299.74 20.98 29.97 50.96
12:45 65 200 -0.940 76 0.242 -0.227 943.653 299.10 20.94 29.91 50.85
13:00 72 207 -0.891 73 0.292 -0.261 941.095 298.29 20.88 29.83 50.71
13:15 74.5 209.5 -0.870 69 0.358 -0.312 936.793 296.92 20.78 29.69 50.48
13:30 78 213 -0.839 67 0.391 -0.328 934.231 296.11 20.73 29.61 50.34
13:45 80 215 -0.819 62 0.469 -0.385 926.493 293.66 20.56 29.37 49.92
14:00 82 217 -0.799 58 0.530 -0.423 918.752 291.21 . 20.38 29.12 49.50
14:15 83.5 218.5 -0.783 55 0.574 -0.449 911.899 289.03 20.23 28.90 49.14
14:30 85.5 220.5 -0.760 52 0.616 -0.468 904.014 286.53 20.06 28.65 48.71
14:45 86.5 221.5 -0.749 48 0.669 -0.501 891.633 282.61 19.78 28.26 48.04
15:00 87.2 222.2 -0.741 45 0.707 -0.524 880.694 279.14 19.54 27.91 47.45
15:15 88.2 223.2 -0.729 42 0.743 -0.542 868.062 275.14 19.26 27.51 46.77
15:30 89.5 224.5 -0.713 38 0.788 -0.562 848.017 268.78 18.81 26.88 45.69
15:45 90 225 -0.707 35 0.819 -0.579 830.019 263.08 18.42 26.31 44.72
16:00 91 226 -0.695 32 0.848 -0.589 808.834 256.37 17.95 25.64 43.58
16:15 91.5 226.5 -0.688 29 0.875 -0.602 783.671 248.39 17.39 24.84 42.23
16:30 92.5 227.5 -0.676 24 0.914 -0.617 729.764 231.30 16.19 23.13 39.32
16:45 94 229 -0.656 20 0.940 -0.616 671.144 212.72 14.89 21.27 36.16
17:00 95 230 -0.643 16 0.961 -0.618 591.249 187.40 13.12 18.74 31.86

*Azimute:negative for am.positive for pm A=1186,B=0.156 k=0.14,Fss=0.5 Og=0.2,Fsg=0.5
* 90<Y<270 ^Surface in shade



ภาคผนวก ง.



ตารางแสดงคา่ปริมาณรังสดีวงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวลา 8.30-17.30 น.
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (TEST) จ า ม จ ุร ี
16/3/99 OUTDOOR RADIATION INSHADE VERTICAL RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT %

8:30 87 85.0 60.0 35.0 30.0 35.0 28.0 37.6 90
9:00 120 110.0 38.0 48.0 30.0 30.0 28.0 34.8 80
9:30 33 32.0 22.0 21.0 25.0 26.0 25.0 23.8 70
10:00 165 105.0 30.0 35.0 38.0 32.0 31.0 33.2 50
10:30 175 105.0 43.0 28.0 32.0 28.0 28.0 31.8 40
11:00 162 90.0 32.0 35.0 33.0 35.0 28.0 32.6 40
11:30 152 51.0 21.0 22.0 22.0 22.0 23.0 22.0 30
12:00 140 32.0 15.0 15.0 18.0 21.0 22.0 18.2 30
12:30 90 28.0 16.0 15.0 13.0 13.0 16.0 14.6 30
13:00 90 34.0 12.0 12.0 13.0 13.0 13.0 12.6 10
13:30 115 22.0 11.0 11.0 11.0 12.0 12.0 11.4 0

14:00 70 15.0 12.0 11.0 11.0 11.0 11.0 11.2 0
14:30 90 20.0 12.0 11.0 11.0 11.0 11.0 11.2 0
15:00 110 13.0 10.0 9.0 10.0 9.0 9.0 9.4 0
15:30 127 20.0 12.0 12.0 12.0 12.0 12.0 12.0 0
16:๓ 72 20.0 10.0 10.0 10.0 10.0 10.0 10.0 0
16:30 61 11.0 10.0 10.0 10.0 10.0 10.0 10.0 0
17:๓ 30 9.0 9.0 9.0 9.0 9.0 9.0 9.0 0
17:30 19 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0

ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (TEST)_____________________ จามจุริ
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR. SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. %

8:30 36 35.0 20.0 19.0 19.5 19.0 19.0 19.3 80
9:๓ 115 105.0 20.0 40.0 42.0 23.0 22.0 29.4 70
9:30 118 108.0 38.0 21.0 32.0 25.0 31.0 29.4 60
10:๓ 32 31.0 15.0 14.0 14.0 15.0 14.0 14.4 60
10:30 32 58.0 22.0 21.0 28.0 22.0 25.0 23.6 50
11:๓ 80 51.0 19.0 21.0 25.0 22.0 22.0 21.8 30
11:30 145 45.0 19.0 19.0 21.0 20.0 22.0 20.2 30
12:๓ 142 32.0 20.0 19.5 20.0 19.0 20.0 19.7 15
12:30 148 37.0 14.0 15.0 18.0 18.0 19.0 16.8 10
13:00 130 25.0 19.0 18.0 18.0 19.0 19.0 18.6 5
13:30 141 29.0 14.0 14.0 16.0 17.0 18.0 15.8 0
14:๓ 151 24.0 12.0 15.0 15.0 16.0 15.0 14.6 0
14:30 151 22.0 13.0 15.0 15.0 15.0 15.0 14.6 0
15:๓ 138 20.0 13.0 15.0 12.0 12.0 12.0 12.8 0
15:30 130 19.0 10.0 11.0 11.0 12.0 12.0 11.2 0
16:๓ 80 19.0 10.0 10.0 10.0 10.0 10.0 10.0 0
16:30 63 15.0 12.0 12.0 12.0 12.0 12.0 12.0 0
17:00 38 14.0 10.0 10.0 10.0 10.0 10.0 10.0 0
17:30 23 10.0 9.0 9.0 9.0 9.0 9.0 9.0 0



ตาราง แลดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE (TEST) จามจุรึ

16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR.SQ FT. BTU/HR.SQ.FT. BTU./HR SQ.FT. %
8:30 87 23.0 20.0 19.0 23.0 22.0 22.0 21.2 90
9:00 120 30.0 18.0 21.0 22.0 21.0 21.0 20.6 80
9:30 33 22.0 22.0 21.0 20.0 21.0 23.0 21.4 70
10:00 165 35.0 31.0 30.0 31.0 30.5 31.0 30.7 50
10:30 175 39.0 28.0 29.0 30.0 30.0 29.0 29.2 40
11:00 162 40.0 29.0 30.0 29.5 29.0 29.5 29.4 40
11:30 152 45.0 30.0 29.0 30.0 30.0 31.0 30.0 30
12:00 140 41.0 21.0 29.0 30.0 31.0 29.0 28.0 30
12:30 90 28.0 22.0 21.0 20.0 25.0 23.0 22.2 30
13:00 90 31.0 18.0 19.0 18.0 19.0 19.0 18.6 10
13:30 115 35.0 16.0 18.0 19.0 23.0 25.0 20.2 0
14:00 70 35.0 25.0 20.0 25.0 21.0 22.0 22.6 0
14:30 90 32.0 28.0 23.0 20.0 15.0 13.0 19.8 0
15:00 110 48.0 20.0 20.0 20.0 20.0 20.0 20.0 0
15:30 127 62.0 25.0 25.0 23.0 21.0 22.0 23.2 0
16:00 72 39.0 18.0 18.0 11.0 12.0 15.0 14.8 0
16:30 61 21.0 12.0 15.0 15.0 15.0 13.0 14.0 0
17:00 30 15.0 12.0 12.0 12.0 12.0 12.0 12.0 0
17:30 19 12.0 10.0 10.0 10.0 10.0 10.0 10.0 0

ตารางแลดงค่าปริมาณรังลิดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE (TEST) จามจุรี

17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR.SQ FT. BTU./HR.SQ.FT BTU./HR.SQ.FT. %
8:30 36 17.0 19.0 15.0 15.0 15.0 15.0 15.8 80
9:00 115 31.0 23.0 21.0 25.0 20.0 20.0 21.8 70
9:30 118 22.0 22.0 22.0 22.0 22.0 22.0 22.0 60
10:00 32 30.0 19.0 19.0 19.0 19.0 19.0 19.0 60
10:30 32 18.0 17.0 17.0 17.0 17.0 17.0 17.0 50
11:00 80 38.0 21.0 22.0 22.0 25.0 22.0 22.4 30
11:30 145 34.0 23.0 22.0 20.0 21.0 22.0 21.6 30
12:00 142 39.0 25.0 27.0 25.0 22.0 27.0 25.2 15
12:30 148 68.0 19.0 19.5 23.0 20.0 22.0 20.7 10
13:00 130 71.0 19.5 19.0 25.0 22.0 20.0 21.1 5
13:30 141 70.0 23.0 20.0 20.0 20.0 22.0 21.0 0
14:00 151 68.0 19.0 19.5 21.0 22.0 22.0 20.7 0
14:30 151 58.0 20.0 19.0 20.0 19.0 18.0 19.2 0
15:00 138 63.0 15.0 15.0 14.0 14.0 14.0 14.4 0
15:30 130 60.0 12.0 12.0 14.0 14.0 16.0 13.6 0
16:00 80 57.0 11.0 12.0 13.0 15.0 14.0 13.0 0
16:30 63 22.0 12.0 15.0 13.0 12.0 11.0 12.6 0
17:00 38 16.0 11.0 12.0 11.5 11.0 12.0 11.5 0
17:30 23 12.0 10.5 10.5 10.5 10.5 10.5 10.5 0



ตาราง แสดงคา่!]รมิาณรงัสดีวงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวสา 8.30-17.30 น.
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (TEST) จามจุรึ
16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU7HRSQ.FT. BTU./HR.SQ.FT. %

8:30 87 19.0 19.0 19.0 19.0 19.0 19.0 19.0 90
9:00 120 18.0 18.0 18.0 18.0 18.0 18.0 18.0 80
9:30 33 21.0 21.0 22.0 20.0 21.0 21.0 21.0 70
10:00 165 30.0 25.0 28.0 25.0 25.0 28.0 26.2 50
10:30 175 38.0 22.0 25.0 25.0 28.0 28.0 25.6 40
11:00 162 30.0 22.0 23.0 26.0 27.0 27.0 25.0 40
11:30 152 32.0 28.0 29.0 30.0 32.0 32.0 30.2 30
12:00 140 32.0 32.0 32.0 32.0 32.0 32.0 32.0 30
12:30 90 32.0 29.0 25.0 29.0 30.0 32.0 29.0 30
13:00 90 30.0 28.0 25.0 28.0 28.0 28.0 27.4 10
13:30 115 34.0 25.0 29.0 25.0 27.0 25.0 26.2 0
14:00 70 35.0 25.0 25.0 28.0 23.0 25.0 25.2 0
14:30 90 40.0 28.0 25.0 24.0 24.0 25.0 25.2 0
15:00 110 70.0 34.0 28.0 22.0 25.0 28.0 27.4 0
15:30 127 120.0 32.0 28.0 35.0 27.0 32.0 30.8 0
16:00 72 65.0 23.0 21.0 22.0 20.0 23.0 21.8 0
16:30 61 60.0 19.0 16.0 18.0 18.0 18.0 17.8 0
17:00 30 45.0 13.0 12.0 15.0 32.0 19.0 18.2 0
17:30 19 42.0 25.0 12.0 10.0 12.0 16.0 15.0 0

ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (TEST)______________________จามจฺรึ
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU ./HR. SQ.FT. BTU./HR.SQ.FT BTU./HR. SQ.FT. %

8:30 36 9.0 9.0 9.0 9.0 9.0 9.0 9.0 80
9:00 115 19.0 19.0 19.0 20.0 20.0 19.0 19.4 70
9:30 118 19.0 19.0 19.0 19.0 19.0 19.0 19.0 60
10:00 32 28.0 19.0 19.0 19.0 19.0 19.0 19.0 60
10:30 32 11.0 11.0 11.0 11.0 11.0 11.0 11.0 50
11:00 80 29.0 20.0 20.0 20.0 20.0 20.0 20.0 30
11:30 145 30.0 22.0 22.0 22.0 22.0 22.0 22.0 30
12:00 142 31.0 27.0 27.0 28.0 27.0 28.0 27.4 15
12:30 148 32.0 20.0 21.0 22.0 22.0 22.0 21.4 10
13:00 130 39.0 22.0 25.0 25.0 27.0 29.0 25.6 5
13:30 141 51.0 30.0 25.0 25.0 28.0 29.0 27.4 0
14:00 151 72.0 29.0 32.0 30.0 31.0 30.0 30.4 0
14:30 151 80.0 30.0 28.0 35.0 32.0 36.0 32.2 0
15:00 138 120.0 28.0 32.0 25.0 32.0 30.0 29.4 0
15:30 130 122.0 55.0 20.0 21.0 38.0 20.0 30.8 0
16:00 80 122.0 32.0 18.0 19.0 14.0 19.0 20.4 0
16:30 63 125.0 11.0 15.0 11.0 20.0 10.0 13.4 0
17:00 38 110.0 12.0 15.0 12.0 15.0 12.0 13.2 0
17:30 23 85.0 35.0 40.0 15.0 11.0 15.0 23.2 0



ตาราง แสดงคา่ปรมิาณรงัสดีวงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTHSIDE VERTICAL SURFAC (TEST) จ า ม จ ?
16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU/HR.SQ.FT BTU./HR.SQ.FT. %

8:30 87 18.0 18.0 18.0 18.0 19.0 19.0 18.4 90
9:00 120 15.0 15.0 16.0 18.0 15.0 15.0 15.8 80
9:30 33 14.0 13.0 15.0 15.0 14.0 13.0 14.0 70
10:00 165 21.0 21.0 21.0 20.0 20.0 20.0 20.4 50
10:30 175 30.0 22.0 21.0 22.0 20.0 21.0 21.2 40
11:00 162 32.0 21.0 23.0 22.0 25.0 25.0 23.2 40
11:30 152 31.0 22.0 25.0 23.0 25.0 26.0 24.2 30
12:00 140 32.0 22.0 22.0 24.0 23.0 26.0 23.4 30
12:30 90 22.0 21.0 22.0 19.0 19.0 19.0 20.0 30
13:00 90 19.0 16.0 18.0 17.0 18.0 16.0 17.0 10
13:30 115 21.0 18.0 19.0 17.0 15.0 15.0 16.8 0
14:00 70 21.0 15.0 18.0 15.0 13.0 12.0 14.6 0
14:30 90 19.0 10.0 10.0 10.0 10.0 10.0 10.0 0
15:00 110 20.0 12.0 13.0 12.0 12.0 12.0 12.2 0
15:30 127 22.0 12.0 12.0 12.0 12.0 12.0 12.0 0
16:00 72 12.0 8.0 8.0 8.0 8.0 8.0 8.0 0
16:30 61 12.0 8.0 8.0 8.0 8.0 8.0 8.0 0
17:00 30 9.0 8.0 8.0 8.0 8.0 8.0 8.0 0
17:30 19 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0

ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTHSIDE VERTICAL SURFAC (TEST)______________________จามจรี
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT BTU/HR.SQ.FT. BTU/HR.SQ.FT. %

8:30 36 18.0 18.0 18.0 18.0 18.0 18.0 18.0 80
9:00 115 15.0 15.0 15.0 15.0 15.0 15.0 15.0 70
9:30 118 18.0 18.0 18.0 18.0 18.0 18.0 18.0 60
10:๓ 32 21.0 19.0 19.0 19.0 19.0 19.0 19.0 60
10:30 32 12.0 9.0 9.0 9.0 9.0 9.0 9.0 50
11:00 80 31.0 18.0 18.0 18.0 18.0 18.0 18.0 30
11:30 145 31.0 21.0 21.0 21.0 21.0 21.0 21.0 30
12:00 142 32.0 23.0 23.0 23.0 23.0 23.0 23.0 15
12:30 148 32.0 18.0 18.0 18.0 18.0 18.0 18.0 10
13:๓ 130 31.0 20.0 20.0 20.0 20.0 20.0 20.0 5
13:30 141 32.0 19.5 20.0 20.0 20.0 20.0 19.9 0
14:00 151 32.0 21.0 21.0 21.0 21.0 21.0 21.0 0
14:30 151 29.0 15.0 15.0 15.0 15.0 15.0 15.0 0
15:๓ 138 28.0 13.0 13.0 13.0 13.0 13.0 13.0 0
15:30 130 22.0 12.0 10.0 10.0 10.0 10.0 10.4 0
16:00 80 21.0 10.0 10.0 10.0 10.0 10.0 10.0 0
16:30 63 18.0 8.0 8.0 8.0 8.0 8.0 8.0 0
17:๓ 38 12.0 9.5 9.5 9.5 9.5 9.5 9.5 0
17:30 23 9.5 5.0 5.0 5.0 5.0 5.0 5.0 0



ตาราง แสดงคา่!]รมิาณรงัสดีวงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวลา 8.30-17.30 น.
SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SUI (TEST) จ า ม จ ร ึ
16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU./HR.SQ.FT BTU./HR. SQ.FT %

8;30 87 38.0 25.0 25.0 24.0 28.0 31.0 26.6 90
9:00 120 50.0 21.0 22.0 25.0 30.0 28.0 25.2 80
9:30 33 32.0 26.0 28.0 28.0 30.0 30.0 28.4 70
10:00 165 38.0 30.0 28.0 29.0 25.0 28.0 28.0 50
10:30 175 49.0 48.0 30.0 29.0 30.0 29.0 33.2 40
11:00 162 48.0 28.0 30.0 29.0 30.0 30.5 29.5 40
11:30 152 50.0 28.0 31.0 29.0 30.0 32.0 30.0 30
12:00 140 32.0 26.0 28.0 29.0 29.0 29.0 28.2 30
12:30 90 40.0 25.0 25.0 25.0 24.0 23.0 24.4 30
13:00 90 39.0 14.0 13.0 18.0 18.0 16.0 15.8 10
13:30 115 28.0 16.0 15.C 13.0 12.0 18.0 14.8 0
14:00 70 20.0 15.0 11.0 11.0 11.0 11.0 11.8 0
14:30 90 34.0 12.0 12.0 12.0 12.0 12.0 12.0 0
15:00 110 30.0 18.0 19.0 18.0 18.0 19.0 18.4 0
15:30 127 30.0 18.0 18.0 18.0 18.0 18.0 18.0 0
16:00 72 19.0 12.0 12.0 12.0 12.0 12.0 12.0 0
16:30 61 15.0 11.0 11.0 11.0 11.0 11.0 11.0 0
17:00 30 11.0 11.0 11.0 11.0 11.0 11.0 11.0 0
17:30 19 8.0 8.0 8.0 8.0 8.0 8.0 8.0 0

ตารางแลดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SUI (TEST) จามจุ!่
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT BTU./HR SQ.FT. BTU./HR.SQ.FT. %

8:30 36 25.0 18.0 18.0 18.0 18.0 18.0 18.0 80
9:00 115 98.0 21.0 20.0 25.0 30.0 28.0 24.8 70
9:30 118 79.0 21.0 29.0 23.0 32.0 25.0 26.0 60
10:00 32 48.0 25.0 22.0 22.0 25.0 25.0 23.8 ๓
10:30 32 35.0 21.0 24.0 23.0 21.0 22.0 22.2 50
11:๓ 80 78.0 22.0 25.0 30.0 28.0 21.0 25.2 30
11:30 145 35.0 16.0 15.0 14.0 13.0 13.0 14.2 30
12:00 142 39.0 21.0 20.0 20.0 21.0 21.0 20.6 15
12:30 148 60.0 18.0 21.0 19.0 18.0 18.0 18.8 10
13:๓ 130 42.0 17.0 18.0 18.0 18.0 19.0 18.0 5
13:30 141 38.0 17.0 18.0 19.0 19.0 19.0 18.4 0
14:๓ 151 30.0 17.0 24.0 27.0 26.0 28.0 24.4 0
14:30 151 22.0 26.0 14.0 15.0 13.0 14.0 16.4 0
15:๓ 138 26.0 16.0 15.0 17.0 14.0 12.0 14.8 0
15:30 130 20.0 15.0 12.0 12.0 12.0 13.0 12.8 0
16:00 80 19.0 12.0 12.0 12.0 12.0 12.0 12.0 0
16:30 63 18.0 11.0 11.0 11.0 11.0 11.0 11.0 0
17:๓ 38 12.0 10.0 10.5 10.0 10.5 10.5 10.3 0
17:30 23 12.0 8.0 8.0 8.0 8.0 8.0 8.0 0



ตารางท ีแสดงคา่ปริมาณรังสดีวงอาทติยณ์ ตำแหน่งต่างๆในๆjวงเวลา 8.30-17.30 น.
SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SL (TEST)_____________________________ จามจรี
16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
6TU./HR.SQ.FT. BTU-/HR.SQ.FT. BTU./HR.SQ.FT. %

8:30 87 19.0 19.0 19.0 19.0 19.0 19.0 19.0 90
9:00 120 21.0 21.0 22.0 22.0 22.0 22.0 21.8 80
9:30 33 19.0 20.0 19.0 20.0 20.0 21.0 20.0 70
10:00 165 28.0 21.0 22.0 25.0 25.0 23.0 23.2 50
10:30 175 38.0 28.0 29.0 29.5 30.0 30.0 29.3 40
11:00 162 38.0 28.0 28.0 28.0 28.0 28.0 28.0 40
11:30 152 39.0 29.0 30.0 30.0 32.0 32.0 30.6 30
12:00 140 39.0 29.0 31.0 31.0 32.0 32.0 31.0 30
12:30 90 45.0 28.0 29.0 29.0 29.0 29.0 28.8 30
13:00 90 35.0 25.0 25.0 31.0 28.0 29.0 27.6 10
13:30 115 46.0 24.0 26.0 28.0 30.0 26.0 26.8 0
14:00 70 49.0 25.0 28.0 26.0 31.0 26.0 27.2 0
14:30 90 51.0 26.0 23.0 21.0 21.0 23.0 22.8 0
15:00 110 80.0 35.0 27.0 30.0 25.0 27.0 28.8 0
15:30 127 120.0 38.0 23.0 25.0 42.0 25.0 30.6 0
16:00 72 53.0 20.0 19.0 19.0 19.0 15.0 18.4 0
16:30 61 50.0 13.0 13.0 19.0 28.0 18.0 18.2 0
17:00 30 42.0 22.0 12.0 18.0 19.0 15.0 17.2 0
17:30 19 39.0 11.0 16.0 13.0 12.0 13.0 13.0 0

ตาราง แลดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในรiวงเวลา 8.30-17.30 น.
SOAR RADIATION ON SOLJTH-WESTSIDE VERTICAL SL (TEST)______________________จามจริ
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT %

8:30 36 12.0 12.0 12.0 12.0 12.0 12.0 12.0 80
9:00 115 21.0 21.0 21.0 21.0 21.0 21.0 21.0 70
9:30 118 21.0 21.0 21.0 21.0 21.0 21.0 21.0 60
10:00 32 32.0 22.0 22.0 22.0 22.0 22.0 22.0 60
10:30 32 25.0 18.0 15.0 18.0 13.0 18.0 16.4 50
11:00 80 32.0 22.0 22.0 22.0 22.0 22.0 22.0 30
11:30 145 23.0 20.0 20.0 21.0 20.0 20.0 20.2 30
12:00 142 29.5 25.0 25.0 23.0 23.0 28.0 24.8 15
12:30 148 50.0 22.0 23.0 23.0 22.0 20.0 22.0 10
13:00 130 79.0 28.0 26.0 26.0 25.0 31.0 27.2 5
13:30 141 98.0 32.0 30.0 24.0 26.0 31.0 28.6 0
14:00 151 99.0 35.0 35.0 29.0 29.0 32.0 32.0 0
14:30 151 123.0 35.0 32.0 35.0 40.0 30.0 34.4 0
15:00 138 132.0 45.0 48.0 45.0 41.0 48.0 45.4 0
15:30 130 125.0 35.0 31.0 40.0 35.0 42.0 36.6 0
16:00 80 114.0 26.0 26.0 29.0 32.0 25.0 27.6 0
16:30 63 98.0 15.0 15.0 18.0 18.0 14.0 16.0 0
17:00 38 102.0 18.0 18.0 18.0 20.0 35.0 21.8 0
17:30 23 60.0 8.0 8.0 13.0 10.0 10.0 9.8 0



ตารางแสดงคา่ปริมาณรังสดีวงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (TEST) __________________จ า ม จ ร ึ
16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.SQ.FT. BTU./HR SQ.FT BTU./HR.SQ.FT. %

8:30 87 19.0 16.0 19.0 19.0 19.0 19.0 18.4 90
9:00 120 19.0 18.0 19.0 18.0 19.0 19.0 18.6 80
9:30 33 13.0 13.0 12.0 13.0 13.0 13.0 12.8 70
10:00 165 25.0 21.0 21.0 20.5 20.0 22.0 20.9 50
10:30 175 29.0 21.0 25.0 25.0 25.0 28.0 24.8 40
11:00 162 31.0 22.0 22.0 25.0 25.0 25.0 23.8 40
11:30 152 29.0 21.0 22.0 25.0 24.0 26.0 23.6 30
12:00 140 31.0 18.0 20.0 21.0 21.0 30.0 22.0 30
12:30 90 32.0 27.0 29.0 29.0 29.0 30.0 28.8 30
13:00 90 29.0 25.0 24.0 25.0 24.0 24.0 24.4 10
13:30 115 28.0 24.0 24.0 24.0 24.0 24.0 24.0 0

14:00 70 24.0 19.0 19.0 19.0 19.0 19.0 19.0 0
14:30 90 23.0 15.0 13.0 12.0 13.0 15.0 13.6 0
15:00 110 28.0 16.0 16.0 16.0 16.0 16.0 16.0 0
15:30 127 39.0 20.0 21.0 21.0 19.0 21.0 20.4 0

16:๓ 72 21.0 18.0 18.0 12.0 12.0 10.0 14.0 0
16:30 61 31.0 9.0 9.0 12.0 10.0 12.0 10.4 0

17:๓ 30 30.0 11.0 9.0 12.0 10.0 9.0 10.2 0
17:30 19 30.0 10.0 10.0 15.0 14.0 13.0 12.4 0

ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (TEST)________________จามจรี
17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD

QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @
BTU./HR.3Q FT. BTU./HR. SQ.FT. BTU./HR.SQ.FT %

8:30 36 14.0 14.0 14.0 14.0 14.0 14.0 14.0 80
9:00 115 15.0 18.0 18.0 18.0 18.0 18.0 18.0 70
9:30 118 21.0 21.0 21.0 21.0 21.0 21.0 21.0 60
10:00 32 31.0 22.0 22.0 22.0 22.0 22.0 22.0 60
10:30 32 16.0 15.0 15.0 15.0 15.0 15.0 15.0 50
11:00 80 31.0 21.0 21.0 21.0 21.0 21.0 21.0 30
11:30 145 21.0 16.0 16.0 16.0 16.0 16.0 16.0 30
12:00 142 31.0 24.0 24.0 24.0 24.0 24.0 24.0 15
12:30 148 31.0 20.0 20.0 20.5 20.0 20.0 20.1 10
13:๓ 130 34.0 20.0 25.0 26.0 26.0 26.0 24.6 5
13:30 141 38.0 22.0 29.0 25.0 25.0 21.0 24.4 0
14:00 151 48.0 24.0 25.0 20.0 20.0 20.0 21.8 0
14:30 151 34.0 20.0 20.0 20.0 19.0 19.0 19.6 0
15:๓ 138 44.0 18.0 17.0 18.0 19.0 29.0 20.2 0
15:30 130 48.0 21.0 20.0 22.0 21.0 20.0 20.8 0
16:00 80 67.0 10.0 18.0 11.0 10.0 10.0 11.8 0
16:30 63 78.0 21.0 22.0 10.0 11.0 10,0 14.8 0
17:๓ 38 100.0 11.0 16.0 15.0 15.0 14.0 14.2 0
17:30 23 55.0 15.0 10.0 10.0 11.0 18.0 12.8 0



ตารางแสดงคา่ปริมาณรังสดีวุงอาทติยณ์ ตำแหนง่ตา่งๆในชว่งเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SUP (TEST)_____________________ «ทบจรี

16/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR.SQ FT. BTU./HR, SQ.FT. BTU./HR. SQ.FT, %
8:30 87 31.0 20.0 23.0 28.0 22.0 29.0 25.4 90
9:๓ 120 22.0 22.0 22.0 19.0 19.0 19.0 20.2 80
9:30 33 21.0 14.0 15.0 17.0 14.0 18.0 15.6 70
10:00 165 45.0 22.0 28.0 28.0 28.0 28.0 26.8 50
10:30 175 33.0 25.0 28.0 25.0 27.0 22.0 25.4 40
11:00 162 38.0 20.0 23.0 22.0 20.0 22.0 21.4 40
11:30 152 32.0 29.0 21.0 20.0 22.0 22.0 22.8 30
12:00 140 32.0 15.0 16.0 18.0 18.0 19.0 17.2 30
12:30 90 15.0 10.0 10.0 11.0 10.0 10.0 10.2 30
13:๓ 90 25.0 15.0 15.0 15.0 15.0 15.0 15.0 10
13:30 115 21.0 18.0 18.0 15.0 15.0 12.0 15.6 0
14:00 70 20.0 12.0 12.0 12.0 12.0 12.0 12.0 0
14:30 90 19.0 10.0 10.0 10.0 10.0 10.0 10.0 0
15:00 110 21.0 11.0 11.0 11.0 11.0 11.0 11.0 0
15:30 127 21.0 13.0 13.0 13.0 13.0 13.0 13.0 0
16:00 72 12.0 9.0 9.0 9.0 9.0 9.0 9.0 0
16:30 61 10.0 9.0 9.0 9.0 9.0 9.0 9.0 0
17:00 30 9.0 8.0 8.0 8.0 8.0 8.0 8.0 0
17:30 19 4.0 4.0 4.0 4.0 4.0 4.0 4.0 0

ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ณ ตำแหน่งต่างๆในช่วงเวลา 8.30-17.30 น.
SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SUE (TEST) จามจุรี

17/3/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR.SQ.FT. BTU./HR.SQ.FT BTU./HR.SQ. FT. %
8:30 36 14.0 14.0 14.0 14.0 14.0 14.0 14.0 80
9:00 115 39.0 23.0 40.0 20.0 30.0 31.0 28.8 70
9:30 118 41.0 19.0 21.0 23.0 23.0 25.0 22.2 ๓
10:00 32 38.0 21.0 21.0 21.0 21.0 21.0 21.0 60
10:30 32 30.0 17.0 17.0 17.0 17.0 17.0 17.0 50
11:00 80 32.0 19.0 20.0 21.0 21.0 21.0 20.4 30
11:30 145 29.0 20.0 18.0 20.0 16.0 18.0 18.4 30
12:00 142 30.0 19.5 19.5 19.5 19.5 19.5 19.5 15
12:๓ 148 30.0 20.0 20.0 20.0 20.0 20.0 20.0 10
13:๓ 130 30.0 17.0 17.0 17.0 17.0 17.0 17.0 5
13:30 141 30.0 19.0 19.0 19.0 19.0 19.0 19.0 0
14:00 151 30.0 19.0 19.0 19.0 19.0 19.0 19.0 0
14:30 151 27.0 15.0 15.0 15.0 15.0 15.0 15.0 0
15:00 138 33.0 14.0 14.0 14.0 14.0 14.0 14.0 0
15:30 130 21.0 11.0 11.0 11.0 11.0 11.0 11.0 0
16:00 80 19.0 12.0 11.0 11.0 11.0 11.0 11.2 0
16:30 63 18.0 10.0 10.0 10.0 10.0 10.0 10.0 0
17:00 38 15.0 9.5 9.5 9.5 9.5 9.5 9.5 0
17:30 23 10.0 5.0 5.0 5.0 5.0 5.0 5.0 0



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ้ึนผิวแนวต้ังทางทิศตะวันออก
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16,17/3/99 จามจ ุ่เ

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth’Og*Fsg I reflected EAST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft
8:30 87 0.215 9.35 8.70 0.65
9:00 120 0.215 12.90 12.00 0.90
9:30 33 0.197 3.25 3.30 -0.05
10:00 165 0.197 16.25 16.50 -0.25
10:30 175 0.197 17.24 17.50 -0.26
11:00 162 0.197 15.96 16.20 -0.24
11:30 152 0.197 14.97 15.20 -0.23
12:00 140 0.197 13.79 14.00 -0.21
12:30 90 0.196 8.82 9.00 -0.18
13:00 90 0.196 8.82 9.00 -0.18
13:30 115 0.196 11.27 11.50 -0.23
14:00 70 0.196 6.86 7.00 -0.14
14:30 90 0.196 8.82 9.00 -0.18
15:00 110 0.223 12.27 11.00 1.27
15:30 127 0.223 14.16 12.70 1.46
16:00 72 0.223 8.03 7.20 0.83
16:30 61 0.223 6.80 6.10 0.70
17:00 30 0.223 3.35 3.00 0.35
17:30 19 0.233 2.21 1.90 0.31
17/3/99 I TOTAL HORIZONTAL Og I reflected=lth*Og’Fsg I reflected Decrease irradiance
8:30 36 0.215 3.87 3.60 0.27
9:QQ 115 0.215 12.36 11.50 0.86
9:30 118 0.197 11.62 11.80 -0.18
10:00 32 0.197 3.15 3.20 -0.05
10:30 32 0.197 3.15 3.20 -0.05
11:00 80 0.197 7.88 8.00 -0.12
11:30 145 0.197 14.28 14.50 -0.22
12:00 142 0.197 13.99 14.20 -0.21
12:30 148 0.196 14.50 14.80 -0.30
13:00 130 0.196 12.74 13.00 -0.26
13:30 141 0.196 13.62 14.10 -0.28
14:00 151 0.196 14.80 15.10 -0.30
14:30 151 0.196 14.80 15.10 -0.30
15:00 138 0.223 15.39 13.80 1.59
15:30 130 0.223 14.50 13.00 1.50
16:00 80 0.233 9.32 8.00 1.32
16:30 63 0.223 7.02 6.30 0.72
17:00 38 0.223 4.24 3.80 0.44
17:30 23 0.223 2.56 2.30 0.26

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ้ืนผิวแนวตงทางทิศใต้
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 จามจุรี

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected SOUTH SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft Btu./lir.sq.ft. Btu./hr.sq.ft.
8:30 87 0.29 12.62 8.70 3.92
9:00 120 0.29 17.40 12.00 5.40
9:30 33 0.182 3.00 3.30 -0.30
10:00 165 0.182 15.02 16.50 -1.49
10:30 175 0.182 15.93 17.50 -1.58
11:00 162 0.182 14.74 16.20 -1.46
11:30 152 0.182 13.83 15.20 -1.37
12:00 140 0.182 12.74 14.00 -1.26
12:30 90 0.176 7.92 9.00 -1.08
13:00 90 0.176 7.92 9.00 -1.08
13:30 .115 0.176 10.12 11.50 -1.38
14:00 70 0.176 6.16 7.00 -0.84
14:30 90 0.176 7.92 9.00 -1.08
15:00 110 0.32 17.60 11.00 6.60
15:30 127 0.32 20.32 12.70 7.62
16:00 72 0.32 11.52 7.20 4.32
16:30 61 0.32 9.76 6.10 3.66
17:00 30 0.32 4.80 3.00 1.80
17:30 19 0.32 3.04 1.90 1.14
17/3/99 I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.29 5.22 3.60 1.62
9:00 115 0.29 16.68 11.50 5.18
9:30 118 0.182 10.74 11.80 -1.06
10:00 32 0.182 2.91 3.20 -0.29
10:30 32 0.182 2.91 3.20 -0.29
11:00 80 0.182 7.28 8.00 -0.72
11:30 145 0.182 13.20 14.50 -1.31
12:00 142 0.182 12.92 14.20 -1.28
12:30 148 0.176 13.02 14.80 -1.78
13:00 130 0.176 11.44 13.00 -1.56
13:30 141 0.176 12.41 14.10 -1.69
14:00 151 0.176 13.29 15.10 -1.81
14:30 151 0.176 13.29 15.10 -1.81
15:00 138 0.32 22.08 13.80 8.28
15:30 130 0.32 20.80 13.00 7.80
16:00 80 0.32 12.80 8.00 4.80
16:30 63 0.32 10.08 6.30 3.78
17:00 38 0.32 6.Q8 3.80 2.28
17:30 23 0.32 3.68 2.30 1.38

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ้ีนผิวแนวต้ังทางทิศตะวันตก
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 จ า ม จ ุร ี

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=ith’Og*Fsg I reflected WEST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft
8:30 87 0.223 9.70 8.70 1.00
9:00 120 0.223 13.38 12.00 1.38
9:30 33 0.196 3.23 3.30 -0.07
10:00 165 0.196 16.17 16.50 -0.33
10:30 175 0.196 17.15 17.50 -0.35
11:00 162 0.196 15.88 16.20 -0.32
11:30 152 0.196 14.90 15.20 -0.30
12:00 140 0.196 13.72 14.00 -0.28
12:30 90 0.196' 8.82 9.00 -0.18
13:00 90 0.196 8.82 9.00 -0.18
13:30 115 0.196 11.27 11.50 -0.23
14:00 70 0.196 6.86 7.00 -0.14
14:30 90 0.196 8.82 9.00 -0.18
15:00 110 0.233 12.82 11.00 1.82
15:30 127 0.233 14.80 12.70 2.10
16:00 72 0.233 8.39 7.20 1.19
16:30 61 0.233 7.11 6.10 1.01
17:00 30 0.233 3.50 3.๓ 0.50
17:30 19 0.233 2.21 1.90 0.31
17/3/99 I TOTAL HORIZONTAL Og 1 reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.223 4.01 3.60 0.41
9:0Q 115 0.223 12.82 11.5Q 1.32
9:30 118 0.196 11.56 11.80 -0.24
10:00 32 0.196 3.14 3.20 -0.06
10:30 32 0.196 3.14 3.20 -0.06
11:00 80 0.196 7.84 8.00 -0.16
11:30 145 0.196 14.21 14.50 -0.29
12:00 142 0.196 13.92 14.20 -0.28
12:30 148 0.196 14.50 14.80 -0.30
13:00 130 0.196 12.74 13.00 -0.26
13:30 141 0.196 13.82 14.10 -0.28
14:00 151 0.196 14.80 15.10 -0.30
14:30 151 0.196 14.80 15.10 -0.30
15:00 138 0.233 16.08 13.80 2.28
15:30 130 0.233 15.15 13.๓ 2.15
16:00 80 0.233 9.32 8.00 1.32
16:30 63 0.233 7.34 6.30 1.04
17:00 38 0.233 4.43 3.80 0.63
17:30 23 0.233 2.68 2.30 0.38

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนที่ลดลงเม่ือ Og=0.2 ณ พ้ืนผิวแนวต้ังทางทิศเหนือ
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16,17/3/99 รามจุร ี

16/3/99 TEST 0g=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth‘Og*Fsg I reflected NORTH SURFACE

TIME Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./tir.sq.ft. Btu./hr.sq.ft.
8:30 87 0.225 9.79 8.70 1.09
9:00 120 0.225 13.50 12.00 1.50
9:30 33 0.225 3.71 3.30 0.41
10:00 165 0.225 18.56 16.50 2.06
10:30 175 0.225 19.69 17.50 2.19
11:00 162 0.225 18.23 16.20 2.03
11:30 152 0.225 17.10 15.20 1.90
12:00 140 0.225 15.75 14.00 1.75
12:30 90 0.214 9.63 9.00 0.63
13:00 90 0.214 9.63 9.00 0.63
13:30 115 0.214 12.31 11.50 0.81
14:00 70 0.214 7.49 7.00 0.49
14:30 90 0.214 9.63 9.00 0.63
15:00 110 0.214 11.77 11.00 0.77
15:30 127 0.214 13.59 12.70 0.89
16:00 72 0.214 7.70 7.20 0.50
16:30 61 0.214 6.53 6.10 0.43
17:00 30 0.214 3.21 3.00 0.21
17:30 19 0.214 2.03 1.90 0.13
17/3/99 I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.225 4.05 3.60 0.45
9:00 115 0.225 12.94 11.50 1.44
9:30 118 0.225 13.28 11.80 1.48
10:00 32 0.225 3.60 3.20 0.40
10:30 32 0.225 3.60 3.20 0.40
11:00 80 0.225 9.00 8.00 1.00
11:30 145 0.225 16.31 14.50 1.81
12:00 142 0.225 15.98 14.20 1.78
12:30 148 0.214 15.84 14.80 1.04
13:00 130 0.214 13.91 13.00 0.91
13:30 141 0.214 15.09 . 14.10 0.99
14:00 151 0.214 16.16 15.10 1.06
14:30 151 0.214 16.16 15.10 1.06
15:00 138 0.214 14.77 13.80 0.97
15:30 130 0.214 13.91 13.00 0.91
16:00 80 0.214 8.56 8.00 0.56
16:30 63 0.214 6.74 6.30 0.44
17:00 38 0.214 4.07 3.80 0.27
17:30 23 0.214 2.46 2.30 0.16

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนที,ลดลงเมี่อ Og=0.2 ณ พ ึ้นผ ิวแนวตั้งทางทิศตะวันออกเฉียงใต้
ในช่วงเวลาต่างๆซองวันเก็บข้อมูล 16,า7/3/99 จ า ม จุ?

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected SOUTH-EAST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft.
8:30 87 0.32 13.92 8.70 5.22
9:00 120 0.32 19.20 12.00 7.20
9:30 33 0.176 2.90 3.30 -0.40
10:00 165 0.176 14.52 16.50 -1.98
10:30 175 0.176 15.40 17.50 -2.10
11:00 162 0.176 14.26 16.20 -1.94
11:30 152 0.176 13.38 15.20 -1.82
12:00 140 0.176 12.32 14.00 -1.68
12:30 90 0.176 7.92 9.00 -1.08
13:00 90 0.176 7.92 9.00 -1.08
13:30 115 ' 0.176 10.12 11.50 -1.38
14:00 70 0.176 6.16 7.00 -0.84
14:30 90 0.176 7.92 9.00 -1.08
15:00 110 0.32 17.60 11.00 6.60
15:30 127 0.32 20.32 12.70 7.62
16:00 72 0.32 11.52 7.20 4.32
16:30 61 0.32 9.76 6.10 3.66
17:00 30 0.32 4.80 3.00 1.80
17:30 19 0.32 3.04 1.90 1.14
17/3/99 I TOTAL HORIZONTAL Og I ref!ected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.32 5.76 3.60 2.16
9:QQ 115 0.32 18.40 11.50 6.90
9:30 118 0.176 10.38 11.80 -1.42
10:00 32 0.176 2.82 3.20 -0.38
10:30 32 0.176 2.82 3.20 -0.38
11:00 80 0.176 7.04 8.00 -0.96
11:30 145 0.176 12.76 14.50 -1.74
12:00 142 0.176 12.50 14.20 -1.70
12:30 148 0.176 13.02 14.80 -1.78
13:00 130 0.176 11.44 13.00 -1.56
13:30 141 0.176 12.41 14.10 -1.69
14:00 151 0.176 13.29 15.10 -1.81
14:30 151 0.176 13.29 15.10 -1.81
15:00 138 0.32 22.08 13.80 8.28
15:30 130 0.32 20.80 13.00 7.80
16:00 80 0.32 12.80 8.00 4.80
16:30 63 0.32 10.08 6.30 3.78
17:00 38 0.32 6.08 3.80 2.28
17:30 23 0.32 3.68 2.30 1.38

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนที่ลดลงIมี่อ Og=0.2 ณ พ ื้นผิวแนวตั้งทางทิศตะวันตกเอ ียงใต ้
ในช่วงเวลาต่างๆของวัน๓บข้อมูล 16,17/3/99 จ า ม จ ุร ี

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=ltb*Og*Fsg I reflected SOUTH-WEST SURFACE

TIME BtuVhr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft
8:30 87 0.32 13.92 8.70 5.22
9:00 120 0.32 19.20 12.00 7.20
9:30 33 0.176 2.90 3.30 -0.40
10:00 165 0.176 14.52 16.50 -1.98
10:30 175 0.176 15.40 17.50 -2.10
11:00 162 0.176 14.26 16.20 -1.94
11:30 152 0.176 13.38 15.20 -1.82
12:00 140 0.176 12.32 14.00 -1 .68
12:30 90 0.176 7.92 9.00 -1.08
13:00 90 0.176 7.92 9.00 -1.08
13:30 115 0.176 10.12 11.50 -1.38
14:00 70 0.176 6.16 7.00 -0.84
14:30 90 0.176 7.92 9.00 -1.08
15:00 110 0.32 17.60 11.00 6.60
15:30 127 0.32 20.32 12.70 7.62
16:00 72 0.32 11.52 7.20 4.32
16:30 61 0.32 9.76 6.10 3.66
17:00 30 0.32 4.80 3.00 1.80
17:30 19 0.32 3.04 1.90 1.14
17/3/99 I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.32 5.76 3.60 2.16
9:00 115 0.32 18.40 11.50 6.90
9:30 118 0.176 10.38 11.80 -1.42
10:00 32 0.176 2.82 3.20 -0.38
10:30 32 0.176 2.82 3.20 -0.38
11:00 80 0.176 7.04 8.00 -0.96
11:30 145 0.176 12.76 14.50 -1.74
12:00 142 0.176 12.50 14.20 -1.70
12:30 148 0.176 13.02 14.80 -1.78
13:00 130 0.176 11.44 13.00 -1.56
13:30 141 0.176 12.41 14.10 -1.69
14:00 151 0.176 13.29 15.10 -1.81
14:30 151 0.176 13.29 15.10 -1.81
15:00 138 0.32 22.08 13.80 8.28
15:30 130 0.32 20.80 13.00 7.80
16:00 80 0.32 12.80 8.00 4.80
16:30 63 0.32 10.08 6.30 3.78
17:00 38 0.32 6.08 3.80 2.28
17:30 23 0.32 3.68 2.30 1.38

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนที่ลดลงเมี่อ Og=0.2 ณ พื้นผิวแนวตั้งทางทิศตะวันตกเฉียงเหนือ
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16,17/3/99

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected NORTH-WEST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft

8:30 87 0.225 9.79 8.70 1.09
9:00 120 0.225 13.50 12.00 1.50
9:30 33 0.225 3.71 3.30 0.41
10:00 165 0.225 18.56 16.50 2.06
10:30 175 0.225 19.69 17.50 2.19
11:00 162 0.225 18.23 16.20 2.03
11:30 152 0.225 17.10 15.20 1.90
12:00 140 0.225 15.75 14.๓ 1.75
12:30 90 0.218 9.81 9.00 0.81
13:00 90 0.218 9.81 9.00 0.81
13:30 115 0.218 12.54 11.50 1.04
14:00 70 0.218 7.63 7.00 0.63
14:30 90 0.218 9.81 9.00 0.81
15:00 110 0.218 11.99 11.00 0.99
15:30 127 0.218 13.84 12.70 1.14
16:00 72 0.218 7.85 7.20 0.65
16:30 61 0.218 6.65 6.10 0.55
17:00 30 0.218 3.27 3.00 0.27
17:30 19 0.218 2.07 1.90 0.17
17/3/99 I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0.225 4.05 3.60 0.45
9:00 115 0.225 12.94 11.50 1.44
9:30 118 0.225 13.28 11.80 1.48
10:00 32 0.225 3.60 3.20 0.40
10:30 32 0.225 3.60 3.20 0.40
11:00 80 0.225 9.๓ 8.๓ 1.๓
11:30 145 0.225 16.31 14.50 1.81
12:00 142 0.225 15.98 14.20 1.78
12:30 148 0.218 16.13 14.80 1.33
13:00 130 0.218 14.17 13.00 1.17
13:30 141 0.218 15.37 14.10 1.27
14:00 151 0.218 16.46 15.10 1.36
14:30 151 0.218 16.46 15.10 1.36
15:00 138 0.218 15.04 13.80 1.24
15:30 130 0.218 14.17 13.00 1.17
16:00 80 0.218 8.72 8.00 0.72
16:30 63 0-218 6.87 6.30 0.57
17:00 38 0.218 4.14 3.80 0.34
17:30 23 0.218 2.51 2.30 0.21

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนทีลดลงเนือ Og=0.2 ณ พีนผิวแนวตงทางทิศตะวันออกเอียงเหนือ
ในช่วงเวลาต่างๆรองวันเก็บข้อมูล 16,17/3/99 จามรรี

16/3/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=ltfi*Og’Fsg I reflected NORTH-EAST SURFACE

TIME BtuVhr.sq.ft BtuThr.sq.ft. ธ tu./Tir.sq.ft. Btu./hr.sq.ft
8:30 87 0.225 9.79 8.70 1.09
9:00 120 0 .225 13.50 12.๓ 1.50
9:30 33 0 .225 3.71 3 .๓ 0.41
10:00 165 0 .225 18.56 16.50 2 .06
10:30 175 0.225 19.69 17.50 2 .19
11:00 162 0.225 18.23 16.20 2.03
11:30 152 0.225 17.10 15.20 1.90
12:๓ 140 0 .225 15.75 14.00 1.75
12:30 90 0.21 9.45 9.00 0.45
1 3 :๓ 90 0.21 9.45 9 .๓ 0.45
13:30 115 0.21 12.08 11.50 0 .57
14:00 70 0.21 7.35 7.00 0 .35
14:30 90 0.21 9 .45 9.00 0.45
15:00 110 0.21 11.55 11.00 0.55
15:30 127 0.21 13.34 12.70 0.63
16:00 72 0.21 7.56 7.20 0.๓
16:30 61 0.21 6.41 6 .10 0 .30
17:00 30 0.21 3.15 3.00 0 .15
17:30 19 0.21 2 .๓ 1.90 0 .09

17/3/99 i TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected Decrease irradiance
8:30 36 0 .225 4.05 3.60 0.45
9:00 115 0.225 12.94 11.50 1.44
9:30 118 0 .225 13.28 11.80 1.48

1 0 :๓ 32 0 .225 3.60 3 .20 0.40
10:30 32 0 .225 3.60 3.20 0 .40
11:00 80 0 .225 9 .๓ 8 .๓ 1.00
11:30 145 0 .225 16.31 1 4 .๓ 1.81
1 2 :๓ 142 0 .225 15.98 14.20 1.78
12:30 148 0.21 15.54 14.80 0.74
1 3 :๓ 1๓ 0.21 13.65 1 3 .๓ 0.65
13:30 141 0.21 14.81 14.10 0.70
14:00 151 0.21 15.86 15.10 0.75
14:30 151 0.21 15.86 15.10 0 .75
1 5 :๓ 138 0.21 14.49 1 3 .๓ 0.69
15:30 130 0.21 13.65 1 3 .๓ 0.65
16:00 80 0.21 8.40 8.00 0.40
1 6 :๓ 63 0.21 6.62 6.30 0.31
17:00 38 0.21 3.99 3.80 0.19
17:30 23 0.21 2.42 2 .30 0.12

Fsg= 0.5



ตารางแลดงค่าปริมาณรังสีดวงอาทิตย์ ณ พื้นผิวแนวตงทิศตะวันออกที่มีการปริบศ่าGround Reflectance แล้ว
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (Og=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®

BTU /HR.SQ.FT. BTU ./HR.SQ.FT. BTU./HR. SQ.FT. BTUVHR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT.

8:30 87 85.0 37.6 0.65 84.4 36.95

9:00 120 110.0 34.8 0.9 109.1 33.9

9:30 33 32.0 23.8 -0.05 32.1 23.85

10:00 165 105.0 33.2 -0.25 105.3 33.45

10:30 175 105.0 31.8 -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 32.0 18.2 -0.21 32.2 18.41

12:30 90 28.0 14.6 -0.18 28.2 14.78

13:00 90 34.0 12.6 -0.18 34.2 12.78

13:30 115 22.0 11.4 -0.23 22.2 11.63

14:00 70 15.0 11.2 -0.14 15.1 11.34

14:30 90 20.0 11.2 -0.18 20.2 11.38

15:00 110 13.0 9.4 1.27 11.7 8.13

15:30 127 20.0 12 1.46 18.5 10.54

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 0.31 5.7 5.69

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradianc* OUTDOOR RADIATION INSHADE RADIATION

8:30 36 35.0 19.3 0.27 34.7 19.03

9:00 115 105.0 29.4 0.86 104.1 28.54

9:30 118 108.0 29.4 -0.18 108.2 29.58

10:00 32 31.0 14.4 -0.05 31.1 14.45

10:30 32 58.0 23.6 -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 20.42

12:00 142 32.0 19.7 -0.21 32.2 19.91

12:30 148 37.0 16.8 -0.3 37.3 17.1

13:00 130 25.0 18.6 -0.26 25.3 18.86

13:30 141 29.0 15.8 -0.28 29.3 16.08

14:00 151 24.0 14.6 -0.3 24.3 14.9

14:30 151 22.0 14.6 -0.3 22.3 14.9

15:00 138 20.0 12.8 1.59 18.4 11.21

15:30 130 19.0 11.2 1.5 17.5 9.7

16:00 80 19.0 10 1.32 17.7 8.68

16:30 63 15.0 12 0.72 14.3 11.28

17:00 38 14.0 10 0.44 13.6 9.56

17:30 23 10.0 9 0.26 9.7 8.74



ตาราง แสดงค่าปริมาณรังสีดวงอาทิตย์ ณ พื้นผิวแนวตงทิศใต้ที่มีการปรับค่าGround Reflectance แล้ว
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE(Og=0.2) (Og=0.2)

16/3/99 OUTDOOR RADIATION (TEST) INSHADE RADIATION (TEST) Decrease irradia net OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ SOUTH 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.

8:30 87 23.0 21.2 3.92 19.1 17.28

9:00 120 30.0 20.6 5.4 24.6 15.2

9:30 33 22.0 21.4 -0.3 22.3 21.7

10:00 165 35.0 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 29.4 -1.46 41.5 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 28.0 22.2 -1.08 29.1 23.28

13:00 90 31.0 18.6 -1.08 32.1 19.68

13:30 115 35.0 20.2 -1.38 36.4 21.58

14:00 70 35.0 22.6 -0.84 35.8 23.44

14:30 90 32.0 19.8 -1.08 33.1 20.88

15:00 110 48.0 20.0 6.6 41.4 13.4

15:30 127 62.0 23.2 7.62 54.4 15.58

16:00 72 39.0 14.8 4.32 34.7 10.48

16:30 61 21.0 14.0 3.66 17.3 10.34

17:00 30 15.0 12.0 1.8 13.2 10.2

17:30 19 12.0 10.0 1.14 10.9 8.86

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradianc* OUTDOOR RADIATION INSHADE RADIATION

8:30 36 17.0 15.8 1.62 15.4 14.18

9:00 115 31.0 21.8 5 18 25.8 16.62

9:30 118 22.0 22 -1.06 23.1 23.06

10:00 32 30.0 19 -0.29 30.3 19.29

10:30 32 18.0 17 -0.29 18.3 17.29

11:00 80 38.0 22.4 -0.72 38.7 23.12

11:30 145 34.0 21.6 -1.31 35.3 22.91

12:00 142 39.0 25.2 -1.28 40.3 26.48

12:30 148 68.0 20.7 -1.78 69.8 22.48

13:00 130 71.0 21.1 -1.56 72.6 22.66

13:30 141 70.0 21 -1.69 71.7 22.69

14:00 151 68.0 20.7 -1.81 69.8 22.51

14:30 151 58.0 19.2 -1.81 59.8 21.01

15:00 138 63.0 14.4 8.28 54.7 6.12

15:30 130 60.0 13.6 7.8 52.2 5.8

16:00 80 57.0 13 4.8 52.2 8.2

16:30 63 22.0 12.6 3.78 18.2 8.82

17:00 38 16.0 11.5 2.28 13.7 9.22

17:30 23 12.0 10.5 1.38 10.6 9.12



ตารางแสลงค่าปริมาณรังสีตวงอาทิตย์ ณ พื้นผิวแนวตงทิศตะวันตกที่มการปรับค่าGround Reflectance แล้ว
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (Og=D.2)
16/3/99 OUTDOOR RADIATIONfTEST) INSHADE RADIATIONfTEST) decrease irradiance 

WEST SURFACE

OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ VERTICAL VERTICAL @

BTU./HR SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTUVHR.SQ.FT. BTU./HR.SQ.FT.

8:30 87 19.0 19 1 18.0 18

9:00 120 18.0 18 1.38 16.6 16.62

9:30 33 21.0 21 -0.07 21.1 21.07

10:00 165 30.0 26.2 -0.33 30.3 26.53

10:30 175 38.0 25.6 -0.35 38.4 25.95

11:00 162 30.0 25 -0.32 30.3 25.32

11:30 152 32.0 30.2 -0.3 32.3 30.5

12:00 140 32.0 32 -0.28 32.3 32.28

12:30 90 32.0 29 -0.18 32.2 29.18

13:00 90 30.0 27.4 -0.18 30.2 27.58

13:30 115 34.0 26.2 -0.23 34.2 26.43

14:00 70 35.0 25.2 -0.14 35.1 25.34

14:30 90 40.0 25.2 -0.18 40.2 25.38

15:00 110 70.0 27.4 1.82 68.2 25.58

15:30 127 120.0 30.8 2.1 117.9 28.7

16:00 72 65.0 21.8 1.19 63.8 20.61

16:30 61 60.0 17.8 1.01 59.0 16.79

17:00 30 45.0 18.2 0.5 44.5 17.7

17:30 19 42.0 15 0.31 41.7 14.69

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

8:30 36 9.0 9 0.41 8.6 8.59

9:00 115 19.0 19.4 1.32 17.7 18.08

9:30 118 19.0 19 -0.24 19.2 19.24

10:00 32 28.0 19 -0.06 28.1 19.06

10:30 32 11.0 11 -0.06 11.1 11.06

11:00 80 29.0 20 -0.16 29.2 20.16

11:30 145 30.0 22 -0.29 30.3 22.29

12:00 142 31.0 27.4 -0.28 31.3 27.68

12:30 148 32.0 21.4 -0.3 32.3 21.7

13:00 130 39.0 25.6 -0.26 39.3 25.86

13:30 141 51.0 27.4 -0.28 51.3 27.68

14:00 151 72.0 30.4 -0.3 72.3 30.7

14:30 151 80.0 32.2 -0.3 80.3 32.5

15:00 138 120.0 29.4 2.28 117.7 27.12

15:30 130 122.0 30.8 2.15 119.9 28.65

16:00 80 122.0 20.4 1.32 120.7 19.08

16:30 63 125.0 13.4 1.04 124.0 12.36

17:00 38 110.0 13.2 0.63 109.4 12.57

17:30 23 85.0 23.2 0.38 84.6 22.82



ตารางแลดงค่าปริมาณรังสีตวงอาทิตย์ณพึ้นผวนนวตั้งทิศเหนึอที่มกาÎ ปร้บค่ๆGround Reflectance แล้ว
SOLAR RADIATION ON NORTHSIOE VERTICAL SURFACE (Og=0.2)

16/3/99 OUTDOOR RADIATlONfTEST) INSHADE RADIATIONfTEST) decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ NORTH 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.

8:30 87 18.0 18.4 1.09 16.9 17.31

9:00 120 15.0 15.8 1.5 13.5 14.3

9:30 33 14.0 14 0.41 13.6 13.59

10:00 165 21.0 20.4 2.06 18.9 18.34

10:30 175 30.0 21.2 2.19 27.8 19.01

11:00 162 32.0 23.2 2.03 30.0 21.17

11:30 152 31.0 24.2 1.9 29.1 22.3

12:00 140 32.0 23.4 1.75 30.3 21.65

12:30 90 22.0 20 0.63 21.4 19.37

13:00 90 19.0 17 0.63 18.4 16.37

13:30 115 21.0 16.8 0.81 20.2 15.99

14:00 70 21.0 14.6 0.49 20.5 14.11

14:30 90 19.0 10 0.63 18.4 9.37

15:00 110 20.0 12.2 0.77 19.2 11.43

15:30 127 22.0 12 0.89 21.1 11.11

16:00 72 12.0 8 0.5 11.5 7.5-

16:30 61 12.0 8 0.43 11.6 7.57

17:00 30 9.0 8 0.21 8.8 7.79

17:30 19 6.0 6 0.13 5.9 5.87

17/3/99 HORIZONTAL OUTDOOR rad iatio n ! INSHADE RADIATION Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

8:30 36 18.0 18 0,45 17.6 17.55

9:00 115 15.0 15 1.44 13.6 13.56

9:30 118 18.0 18 1.48 16.5 16.52

10:00 32 21.0 19 0.4 20.6 18.6

10:30 32 12.0 9 0.4 11.6 8.6

11:00 80 31.0 18 1 30.0 17

11:30 145 31.0 21 1.81 29.2 19.19

12:00 142 32.0 23 1.78 30.2 21.22

12.30 148 32.0 18 1.04 31.0 16.96

13:00 130 31.0 20 0.91 30.1 19.09

13:30 141 32.0 19.9 0.99 31.0 18.91

14:00 151 3Z0 21 1.06 30.9 19.94

14:30 151 29,0 15 1.06 27.9 13.94

15:00 138 28.0 13 0.97 27.0 12.03

15:30 130 22.0 10.4 0.91 21.1 9.49

16:00 80 21.0 1Q 0.56 20.4 9.44

16:30 63 18.0 8 0.44 17.6 7.56

17:00 38 12.0 9.5 0.27 11.7 9.23

17:30 23 9.5 5 0.16 9.3 4.84



ตาราง แสดงค่าปริมาณรังลีดางอาทิตย์ณ พื้นผิวแนวดั้งทิศตะวันออกเฉียงใต้ที่มการปรับค่าGround Reflectance นล้ว
SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SURFACE (Og=0.2)

1 6/3/99 OUTDOOR RADIATIONfTEST) INSHADE RADIATIONfTEST) decrease irradianct OUTDOOR RADIATIOF INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ SE SURFACE VERTICAL VERTICAL @

BTU./HR.SQ FT. BTU./HR.SQ.F7. BTU./HR.SQ. FT. BTU./HR.SÜ.FT. BTÜ./HR.SQ.FT. BTU./HR.SQ. FT.

8:30 87 38.0 26.6 5.22 32.8 21.38

9:00 120 50.0 25.2 7.2 42.8 18

9:30 33 32.0 28.4 -0.4 32.4 28.8

10:00 165 38.0 28 -1.98 40.0 29.98

10:30 175 49.0 33.2 -2.1 51.1 35.3

11:00 162 48.0 29.5 -1.94 49.9 31.44

11.30 152 50.0 30 -1.82 51.8 31.82

12:00 140 32.0 28.2 -1.68 33.7 29.88

12:30 90 40.0 24.4 -1.08 41.1 25.48

13:00 90 39.0 15.8 -1.08 40.1 16.88

13:30 115 28.0 14.8 -1.38 29.4 16.18

14:00 70 20.0 11.8 -0.84 20.8 12.64

14:30 90 34.0 12 -1.08 35.1 13.08

15:00 110 30.0 13.4 6.6 23.4 11.8

15:30 127 30.0 18 7,62 22.4 10.38

16:00 72 19.0 - 12 4.32 14.7 7.68

16:30 61 15.0 11 3.66 11.3 7.34

17:00 30 11.0 11 1.8 9.2 9.2

17:30 19 8.0 8 1.14 6.9 6.86

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION decrease irradiance OUTDOOR RADIATIOI- INSHADE RADIATION

8:30 36 25.0 18 2.16 22.8 15.84

9:00 115 98.0 24.8 6.9 91.1 17.9

9:30 118 79.0 26 -1.42 80.4 27.42

10:00 32 48.0 23.8 -0.38 48.4 24.18

10:30 32 35.0 22.2 -0.38 35.4 22.58

11:00 80 78.0 25.2 -0.96 79.0 26.16

11:30 145 35.0 14.2 -1.74 36.7 15.94

12:00 142 39.0 20.6 -1.7 40.7 22.3

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 18.4 -1.69 39.7 20.09

14:00 151 30.0 24.4 -1.81 31.8 26.21

14:30 151 22.0 16.4 -1.81 23.8 18.21

15:00 138 26.0 14.8 8.28 17.7 6.52

15:30 130 20.0 12.8 7.8 12.2 5

16:00 80 19.0 12 4.8 14.2 7.2

16:30 63 18.0 11 3.78 14.2 7.22

17:00 38 12.0 10.3 2.28 9.7 8.02

17:30 23 12.0 8 1.38 10.6 6.62



ตารางแสดงค่าปริมาณร้ง์ลดวงอาทตอ์ ณ พื้นผวแนวตั้งทศตะวนตกเฉียงโต•ที่มึการปร้ปค่าGround Reflectance แส้ว
SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (Og=0.2)
16'3/99 OUTDOOR RADIATION (TEST) INSHADE RADIATIONfTEST) Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ รพ  SURFACE VERTICAL VERTICAL @

BTUDHR.SQ.FT. BTU-/HRSQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT.

8:30 87 19.0 19 5.22 13.8 13.78

9:00 120 21.0 21.8 7.2 13.8 14.6

9:30 33 19.0 20 -0.4 19.4 20.4

10:00 165 28.0 23.2 -1(98 30.0 25.18

10:30 175 38.0 29.3 -2.1 40.1 31.4

11:00 162 38.0 28 -1.94 39.9 29.94

11:30 152 39.0 30.6 -1.82 40.8 32.42

12:00 140 39.0 31 -1.68 40.7 32.68

12:30 90 45.0 28.8 -1.08 46.1 29.88

13:00 90 35.0 27.6 -1.08 36.1 28.68

13:30 115 53.0 26.8 -1.38 54.4 28.18

14:00 70 49.0 27.2 -0.84 49.8 28.04

14:30 90 51.0 22.8 -1.08 52.1 23.88

15:00 110 80.0 28.8 6.6 73.4 22.2
15:30 127 120.0 30.6 7.62 112.4 22.98

16:00 72 53.0 18.4 4.32 48.7 14.08

16:30 61 50.0 18.2 3.66 46.3 14.54

17:00 30 42.0 17.2 1.8 40.2 15.4

17:30 19 39.0 13 1.14 37.9 11.86

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

8:30 36 12.0 12 2.16 9.8 9.84

9:00 115 21.0 21 6.9 14.1 14.1

9:30 118 21.0 21 -1.42 22.4 22.42

10:00 32 32.0 22 -0.38 32.4 22.38

10:30 32 25.0 16.4 -0.38 25.4 16.78

11:00 80 32.0 22 -0.96 33.0 22.96

11:30 145 23.0 20.2 -1.74 24.7 21.94

12:00 142 29.5 24.8 -1.7 31.2 26.5

12:30 148 50.0 22 -1.78 51.8 23.78

13:00 130 79.0 27.2 -1.56 80.6 28.76

13:30 141 98.0 28.6 -1.69 99.7 3029

14:00 151 99.0 32 -1.81 100.8 33.81

14:30 151 123.0 34.4 -1.81 124.8 36.21

15:00 138 132.0 45.4 8.28 123.7 37.12

15:30 130 125.0 36.6 7.6 117.2 28.8

16:00 80 114.0 27.6 4.8 109.2 22.8

16:30 63 98.0 16 3.78 94.2 12.22

17:00 38 102.0 21.8 2.28 99.7 19.52

17:30 23 60.0 9.8 1.38 58.6 6.42



ตาราง แสดงค่าปริมาณรังสีดวงอาทิตย์ ณ พื้นผิวแนวตั้งทิศตะวันตกเฉียงเหนือที่มีการปริปค่าGround Reflectance แล้ว
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (0g=0.2)

16/3/99 OUTDOOR RADIATION(TEST) INSHADE RADIATION (TEST) Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ NW 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.

6,30 87 19.0 18.4 1.09 17.9 17.31

9:00 120 19.0 18.6 1.5 17.5 17.1

9:30 33 13.0 12.8 0.41 12.6 12.39

10:00 165 25.0 20.9 2.06 22.9 18.84

10:30 175 29,0 24.8 2.19 26.8 22.61

11:00 162 31.0 23.8 2.03 29.0 21.77

11:30 152 29.0 23.6 1.9 27.1 21.7

12:00 140 31.0 22 1.75 29.3 20.25

12:30 90 32.0 28.8 0.81 31.2 27.99

13:00 90 29.0 24.4 0.81 28.2 23.59

13:30 115 28.0 24 1.04 27.0 22.96

14:00 70 24.0 19 0.63 23.4 18.37

14,30 90 23.0 13.6 0.81 22.2 12.79

15:00 110 28.0 16 0.99 27.0 15.01

15:30 127 39.0 20.4 1.14 37.9 19.26

16:00 72 21.0 14 0.65 20.4 13.35

16:30 61 31.0 10.4 0.55 30.5 9.85

17:00 30 30.0 10.2 0.27 29.7 9.93

17:30 19 30.0 12.4 0.17 29.8 12.23

17/3/99 HORIZONTAL OUTDOOR RADIATION INSHADE RADIATION Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION

8:30 36 14.0 14 0.45 13.6 13.55

9:00 115 15,0 18 1.44 13.6 16.56

9:30 118 21.0 21 1.48 19.5 19.52

10:00 32 31.0 22 0.4 30.6 21.6

10:30 32 16.0 15 0.4 15.6 14.6

11:00 80 31.0 21 1 30.0 20

11:30 145 21.0 16 1.81 19.2 14.19

12:00 142 31.0 24 1.78 29.2 22.22

12:30 148 31.0 20.1 1.33 29.7 18.77

13:00 130 34.0 24.6 1.17 32.8 23.43

13:30 141 38.0 24.4 1.27 36.7 23.13

14:00 151 48.0 21.8 1.36 46.6 20.44

14:30 151 34.0 19.6 1.36 32.6 18.24

15:00 138 44.0 20.2 1.24 42.8 18.96

15:30 130 48.0 20.8 1.17 46.8 19.63

16:00 80 67.0 11.8 0.72 66.3 11.08

16:30 63 78.0 14.8 0.57 77.4 14.23

17:00 38 100.0 14.2 0.34 99.7 13.86

17:30 23 55.0 12.8 0.21 54.8 12.59



ตารางแสดงค่าบ,รมาณรังสีดวงอาทิตย์ณพื้นผวแนวตงทิศตะวันออกเฉียงเหนือที่มีการปรับค่าGround Reflectance แล้ว
SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SURFACE <Og=0.2)
16/3/99 OUTDOOR RADIATION(TEST) INSHADE RADIATiONfTEST) decrease irradiaก« 

NE SURFACE

OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ VERTICAL VERTICAL @

BTU /"HR SQ.FT. BTU./HR. SQ.FT. BTU./HR.SQ.FT BTUVHR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT.

8:30 87 31.0 25.4 1.09 29.9 24.31

9:00 120 22.0 20.2 1.5 20.5 18.7

9:30 33 21.0 15.6 0.41 20.6 15.19

10:00 165 45.0 26.8 206 42.9 24.74

10:30 175 33.0 25.4 2.19 30.8 23.21

11:00 162 38.0 21.4 2.03 36.0 19.37

11:30 152 32.0 22.8 1.9 30.1 20.9

12:00 140 32.0 17.2 1.75 30.3 15.45

12:30 90 15.0 10.2 0.45 14.6 9.75

13:00 90 25.0 15 0.45 24.6 14.55

13:30 115 21.0 15.6 0.57 20.4 15.03

14:00 70 20.0 12 0.35 19.7 11.65

14:30 90 19.0 10 0.45 18.6 9.55

15:00 110 21.0 11 0.55 20.5 10.45

15:30 127 21.0 13 0.63 20.4 12.37

16:00 72 120 9 0.36 11.6 8.64

16:30 61 10.0 9 0.3 9.7 8.7

17:00 30 9.0 8 0.15 8.9 7.85

17:30 19 4.0 4 0.09 3.9 3.91

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

8:30 36 14.0 14 0.45 13.6 13.55

9:00 115 39.0 28.8 1.44 37.6 27.36

9:30 118 41.0 22.2 1.48 39.5 20.72

10:00 32 38.0 21 0.4 37.6 20.6

10:30 32 30.0 17 0.4 29.6 16.6

11:00 80 32.0 20.4 1 31.0 19.4

11:30 145 29.0 13.4 1.81 27.2 16.59

12:00 142 30.0 19.5 1.78 28.2 17.72

12:30 148 30.0 20 0.74 29.3 19.26

13:00 130 30.0 17 0.65 29.4 16.35

13:30 141 30.0 19 0.7 29.3 18.3

14:00 151 30.0 19 0.75 29.3 18.25

14:30 151 27.0 15 0.75 26.3 14.25

15:00 138 33.0 14 0.69 32.3 13.31

15:30 130 21.0 11 0.65 20.4 10.35

16:00 80 19.0 11.2 0.4 18.6 10.8

16:30 63 18.0 10 0.31 17.7 9.69

17:00 38 15.0 9.5 0.19 14.8 9.31

17:30 23 10.0 5 0.12 9.9 4.88



ภาคผนวก จ.



ตารางแสดงค่าปริมาณรงสีดวงอาทิตย์ ณ ตำแหน่งต่างๆทางทิศตะวันออก
SOLAR RADIATION ON EASTSIDE VERTICAL SURFACE (TEST) ก ุ®

13/4/99 OUTDOOR RADIATION INSHADE VERTICAL RADIATION CLOUD
QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @

BTU./HR.SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. %
9:00 110 78 17 13 17 16 15 15.5 80
9:15 122 82 18 17 17 16 17 16.6 90
9:30 136 112 15 17 17 19 18 17.0 80
9:45 141 122 18 17 18 18 17 17.1 85
10:00 106 42 16 15 15 15 14 14.8 85
10:15 108 43 14 14 14 13 12 13.1 85
10:30 142 64 16 16 15 15 14 15.1 80
10:45 144 64 16 16 15 16 15 15.2 70
11:00 66 30 11 11 11 11 11 10.5 70
11:15 84 47 15 15 14 13 13 13.8 70
11:30 55 32 11 11 10 11 11 10.7 70
11:45 72 36 16 16 15 13 13 14.4 70
12:00 106 66 16 16 16 16 16 16.0 65
12:15 120 58 16 16 16 16 16 16.0 70
12:30 72 38 13 13 13 13 13 13.0 75
12:45 _ — — — — - - ฝ น ตก
13:00 64 36 11 11 11 11 11 10.5 60
13:15 100 44 13 14 16 16 18 15.2 40
13:30 140 44 24 24 23 24 24 23.5 40
13:45 151 49 26 24 26 24 25 24.8 35
14:00 136 43 23 24 24 23 24 23.5 40
14:15 108 44 17 18 21 21 21 19.4 35
14:30 108 46 20 21 20 23 20 20.7 40
14:45 63 26 16 16 16 16 16 15.5 40
15:00 58 28 14 14 14 14 14 13.8 35
15:15 76 36 20 20 21 20 20 19.9 50
15:30 51 32 13 15 15 15 15 14.3 55
15:45 55 26 16 16 16 16 16 15.5 50
16:00 49 30 15 15 14 15 15 14.6 90
16:15 44 21 13 13 13 13 13 13.0 90
16:30 24 15 9 9 9 9 9 9.0 100
16:45 18 13 8 8 8 8 8 7.8 100
17:00 10 8 6 6 6 6 6 5.5 100



ตารางแสดงคา่ปรมิาณ รงัสดีวงอาทติย ์ณ ตำแหนง่ตา่งๆทางทศิใต้
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFAC (TEST) พ ิก ุร }

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @

BTU ./HR. SQ.FT. BTU./HR.SQ.FT. BTUyHR.SQ.FT. %
9:00 110 42 15 15 14 13 10 13.3 80
9:15 122 51 15 14 15 14 16 14.8 90
9:30 136 56 15 16 16 16 18 16.2 80
9:45 141 63 16 16 18 16 18 16.6 85
10:00 106 38 13 11 11 11 11 11.3 85
10:15 108 36 11 11 12 13 13 11.8 85
10:30 142 50 15 14 15 15 14 14.5 80
10:45 144 52 15 15 16 15 14 14.7 70
11:00 66 34 11 11 11 11 11 10.5 70
11:15 84 47 13 13 13 13 12 12.6 70
11:30 55 32 10 10 11 11 10 10.4 70
11:45 72 36 11 11 11 11 11 11.0 70
12:00 106 58 14 14 14 14 14 13.5 65
12:15 120 70 16 16 15 16 16 15.7 70
12:30 72 38 11 11 11 11 11 11.0 75
12:45 _ — — — — — - ฝนตก
13:00 64 31 11 11 11 11 11 10.5 60
13:15 100 46 11 11 12 13 14 12.1 40
13:30 140 48 15 15 16 18 17 16.1 40
13:45 151 50 16 19 17 18 18 17.4 35
14:00 136 42 15 16 15 15 16 15.4 40
14:15 108 49 15 15 14 16 16 15.2 35
14:30 108 52 16 16 16 17 16 16.2 40
14:45 63 26 12 12 12 12 12 12.0 40
15:00 58 31 11 11 11 11 11 11.0 35
15:15 76 34 15 15 15 15 15 15.0 50
15:30 51 26 11 13 12 14 14 12.3 55
15:45 55 26 13 13 13 13 13 13.0 50
16:00 49 25 11 13 13 11 11 11.7 90
16:15 44 21 11 11 11 11 11 11.0 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 5.5 100



ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ ณ ตำแหน่งต่างๆ ทางทิศตะวันตก
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACI (TEST)

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 ©

BTU./HR. SQ.FT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. %
9:00 110 28 17 16 16 16 16 16.1 80
9:15 122 37 19 18 19 18 19 18.3 90
9:30 136 38 24 24 24 24 24 24.0 80
9:45 141 46 21 20 22 20 21 20.8 85
10:00 106 32 19 19 20 20 20 19.3 85
10:15 108 32 19 20 20 20 20 19.6 85
10:30 142 42 20 19 23 19 23 20.6 80
10:45 144 49 23 23 23 24 23 22.8 70
11:00 66 30 19 19 19 19 15 18.2 70 .
11:15 84 40 21 21 21 22 21 21.0 70
11:30 55 33 19 18 19 19 18 18.2 70
11:45 72 40 20 20 20 20 20 20.0 70
12:00 106 58 23 24 25 24 23 23.7 65
12:15 120 66 24 25 25 27 24 24.8 70
12:30 72 41 21 21 21 21 21 21.0 75
12:45 _ _ _ — — — — - ฝนตก
13:00 64 40 16 16 16 16 16 15.5 60
13:15 1 0 0 50 11 10 11 11 11 10.8 40
13:30 140 60 13 14 15 15 16 14.4 40
13:45 151 66 17 13 14 14 15 14.5 35
14:00 136 68 17 14 14 16 16 15.4 40
14:15 108 64 11 13 14 11 11 11.9 35
14:30 108 70 13 14 14 15 13 13.6 40
14:45 63 42 10 10 10 10 10 10.0 40
15:00 58 48 11 11 11 11 11 10.5 35
15:15 76 58 14 15 14 15 15 14.2 50
15:30 51 37 11 13 12 11 12 11.7 55
15:45 55 31 10 10 10 9 10 9.5 50
16:00 49 27 10 10 9 10 10 9.5 90
16:15 44 22 7 7 8 8 8 7.4 90
16:30 24 12 6 6 6 6 6 5.5 100
16:45 18 10 5 5 5 5 5 5.0 100
17:00 10 10 5 5 5 5 5 5.0 100



ตารางแสดงค่า!!ริมาณรังสีดวงอาทิตย์ ณ ตำแหน่งต่างๆ ทางทิศเหนือ
SOLAR RADIATION ON NORTHSIDE VERTICAL SURFACE (TEST) $

13/4/99 OUTDOO R RADIATION INSHADE RADIATION C LO U D
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

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

9:00 110 46 17 17 17 17 17 16.8 80

9:15 122 54 18 18 18 18 18 18.0 90

9:30 136 58 19 19 19 19 19 19.0 80

9:45 141 64 20 20 20 20 20 19.6 85

10:00 106 29 18 18 17 19 18 17.7 85

10:15 108 30 19 19 19 19 19 18.5 85

10:30 142 48 20 21 20 20 21 20.2 80

10:45 144 49 21 23 23 24 23 22.6 70

11:00 66 30 17 18 18 18 17 17.3 70

11:15 84 38 19 19 19 19 19 19.0 70

11:30 55 31 17 17 17 17 17 17.0 70

11:45 72 38 20 20 20 20 20 19.5 70

12:00 106 57 21 23 24 20 21 21.7 65

12:15 120 67 25 23 24 22 23 23.0 70

12:30 72 38 20 20 20 20 20 20.0 75

12:45 _ _ _ _ — — — ฝนตก

13:00 64 42 18 18 18 19 18 17.9 60

13:15 1Q0 42 15 15 15 15 15 15.0 40

13:30 140 44 18 18 18 18 18 18.0 40

13:45 151 47 18 18 18 18 18 17.8 35

14:00 136 48 15 16 16 16 16 15.8 40

14:15 108 50 15 16 16 15 16 15.6 35

14:30 108 56 16 18 18 16 19 17.2 40

14:45 63 26 13 13 12 12 13 12.3 40

15:00 58 36 13 13 14 14 14 13.3 35

15:15 76 49 16 17 16 17 17 16.3 50

15:30 51 36 13 14 13 13 13 13.1 55

15:45 55 30 11 11 11 11 11 10.5 50

16:00 49 30 12 11 11 12 12 11.3 90

16:15 44 24 11 9 10 11 10 10.0 90

16:30 24 14 9 9 9 9 9 9.0 100

16:45 18 12 7 7 7 7 7 7.0 100

17:00 10 10 7 7 7 7 7 7.0 100



ตารางแสดงคา่!เรมิาณรงัสดีวงอาทติยณ์  ตำแหนง่ตา่งๆทางทศิตะวนัออกเฉยีงใต้
SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SURFACE (TEST)

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @

8TUJHR.SQ.fT. BTU./HR.SQ.FT. BTU./HR.SQ.FT. %
9:00 110 58 12 12 12 12 .12 11.8 80
9:15 122 64 13 12 12 13 13 12.3 90
9:30 136 104 13 14 14 13 13 13.2 80
9:45 141 104 13 14 14 14 14 13.4 85
10:00 106 34 10 10 10 11 10 10.1 85
10:15 108 38 11 10 11 10 11 10.5 85
10:30 142 66 13 14 13 14 14 13.6 80
10:45 144 66 14 14 14 14 14 13.8 70
11:00 66 28 11 11 11 11 11 11.0 70
11:15 84 46 13 13 13 13 13 12.6 70
11:30 55 26 10 10 10 10 10 10.0 70
11:45 72 34 11 11 11 11 11 11.0 70
12:00 106 46 16 15 15 15 16 15.2 65
12:15 120 49 16 17 16 16 17 16.3 70
12:30 72 32 11 11 11 11 11 11.0 75
12:45 __ __ _ __ _ __ _ _ ฝนตก
13:00 64 30 12 12 12 12 12 12.0 60
13:15 100 42 16 16 16 16 16 16.0 40
13:30 140 45 21 22 22 21 22 21.4 40
13:45 151 46 21 22 22 21 22 21.5 35
14:00 136 46 21 21 21 21 22 21.0 40
14:15 108 44 19 19 19 18 18 18.4 35
14:30 108 47 20 20 19 19 20 19.3 40
14:45 63 26 15 15 15 15 15 15.0 40
15:00 58 28 15 15 15 15 15 15.0 35
15:15 76 31 19 18 16 15 15 16.5 50
15:30 51 26 15 15 15 15 15 14.6 55
15:45 55 24 15 15 15 15 15 14.5 50
16:00 49 24 15 15 15 15 15 14.5 90
16:15 44 19 12 12 12 13 13 12.0 90
16:30 24 14 9 9 9 9 9 9.0 100
16:45 18 10 7 7 7 7 7 7.0 100
17:00 10 9 7 7 7 7 7 7.0 100



ตารางแสดงคา่!]รมิาณรงัสดีวงอาทติยณ์  ตำแหนง่ตา่งๆทางทศิตะวนัตกเฉยีงใต้
SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (TEST) ก ล

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR. SQ.FT. BID ./HR. SQ.FT. 6TU./HR.SQ.FT. %
9:00 110 34 17 18 17 17 18 17.1 80
9:15 122 42 19 18 16 18 19 17.8 90
9:30 136 44 19 19 19 20 19 18.9 80
9:45 141 49 18 19 19 20 21 18.9 85
10:00 106 39 16 16 16 16 16 16.0 85
10:15 108 32 18 17 17 18 17 17.2 85
10:30 142 44 18 17 18 19 19 18.1 80
10:45 144 56 .20 21 20 19 18 19.5 70
11:00 66 36 15 16 15 15 15 15.0 70
11:15 84 46 15 16 15 15 16 15.2 70
11:30 55 37 14 15 15 15 14 14.3 70
11:45 72 47 15 15 15 15 15 14.7 70
12:00 106 66 17 17 16 18 17 16.6 65
12:15 120 58 18 19 18 18 18 18.0 70
12:30 72 42 15 15 14 15 15 14.7 75
12:45 _ _ _ _ _ _ _ _ ฝนตก
13:00 64 41 14 14 14 14 14 13.8 60
13:15 100 56 16 16 16 16 16 15.6 40
13:30 140 58 13 11 13 13 13 12.3 40
13:45 151 64 12 13 12 14 10 12.1 35
14:00 136 64 11 11 11 10 10 10.4 40
14:15 108 64 10 11 10 11 10 10.2 35
14:30 108 70 11 10 11 11 11 10.5 40
14:45 63 38 11 11 11 11 11 11.0 40
15:00 58 36 10 10 10 10 10 10.0 35
15:15 76 48 11 11 12 10 11 10.7 50
15:30 51 43 11 11 11 11 11 11.0 55
15:45 55 33 10 11 11 11 11 10.5 50
16:00 49 22 10 11 11 11 11 10.4 90
16:15 44 16 10 10 10 10 10 9.6 90
16:30 24 9 9 9 9 9 9 9.0 100
16:45 18 9 9 9 9 9 9 9.0 100
17:00 10 8 8 8 8 8 8 8.0 100



ตารางแสดงคา่!]รมิาณ รงัสดืวงอาทติยณ์  ตำแหนง่ตา่งๆทางทศิตะวนัตกเฉยีงเหนอื
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (TEST) พ ิทรร

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
QUANTITYTIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.S @

BTll./HR.SQ.FT. BTU-'HR.SQ.FT. BTU./HR.SQ.FT. %

9:00 110 36 16 16 16 16 16 16.0 80

9:15 122 39 24 23 23 24 25 23.6 90
9:30 136 48 23 23 23 22 22 22.4 80

9:45 141 42 22 21 23 21 21 21.4 85

10:00 106 27 20 21 21 20 21 20.4 65

10:15 108 34 19 20 19 21 20 19.8 85

10:30 142 40 24 25 24 24 25 24.4 80

10:45 144 45 21 23 23 23 23 22.4 70

11:00 66 44 20 21 20 21 21 20.3 70

11:15 84 44 21 21 21 21 21 20.5 70

11:30 55 30 19 19 19 19 19 18.5 70

11:45 72 34 18 18 18 18 18 17.5 70

12:00 106 52 23 23 23 23 23 22.5 65

12:15 120 50 25 26 25 26 25 25.2 70

12:30 72 34 21 21 21 21 21 21.0 75

12:45 _ _ _ _ _ _ _ _ ฝนตก

13:00 64 41 23 23 23 23 18 21.9 60

13:15 100 50 21 22 21 22 21 21.1 40

13:30 140 51 16 16 15 16 15 15.3 40

13:45 151 71 17 17 18 18 20 17.6 35

14:00 136 74 14 16 15 16 18 15.7 40

14:15 108 86 14 15 14 14 15 14.4 35

14:30 108 96 15 14 14 15 15 14.3 40

14:45 63 42 14 14 14 14 14 13.5 40

15:00 58 56 15 15 15 15 15 15.0 35

15:15 76 68 10 13 14 13 13 12.4 50

15:30 51 45 10 10 10 10 10 10.0 55

15:45 55 38 11 10 10 11 11 10.5 50

16:00 49 28 10 9 9 9 9 9.0 90

16:15 44 26 9 9 9 8 9 8.5 90

16:30 24 13 6 6 5 5 6 5.4 1 ๓

16:45 18 10 5 5 5 6 5 5.1 100

17:00 10 8 5 5 5 5 5 5.0 100



ตารางแสดงคา่ปรมิาณรงัสดีวงอาทติยณ์ ตำแหนง่ตา่ง')ทางทศิตะวนัออกเฉยีงเหนอี
SOLAR RADIATION ON NORTH-EASTSIDE VERTICAL SURFACE (TEST) ^ ก ล

13/4/99 OUTDOOR RADIATION INSHADE RADIATION CLOUD
TIME HORIZONTAL VERTICAL POS.1 POS.2 POS.3 POS.4 POS.5 @ QUANTITY

BTU./HR. SQ.FT. BTU7HR.SQ.FT. BTU ./HR. SQ.FT. %
9:00 110 54 16 15 15 14 14 14.5 80
9:15 122 58 15 14 14 17 15 14.9 90
9:30 136 64 20 18 17 19 17 17.9 80
9:45 141 60 19 19 20 17 16 18.1 85
10:00 106 33 18 16 16 18 16 16.5 85
10:15 108 31 16 16 15 16 16 15.7 85
10:30 142 50 18 18 19 18 19 18.1 80
10:45 144 42 15 19 19 19 19 18.2 70
11:00 66 32 18 18 18 18 18 17.5 70
11:15 84 41 18 18 18 18 18 18.0 70
11:30 55 30 15 15 15 15 15 15.0 7Q
11:45 72 32 16 16 16 16 16 16.0 70
12:00 106 56 20 20 20 20 20 19.5 65
12:15 120 56 20 20 19 20 20 19.6 70
12:30 72 41 15 15 15 15 15 15.Q 75
12:45 — — _ _ _ _ _ _ ฝ น ตก
13:00 64 34 18 18 18 18 18 17.5 60
13:15 100 42 14 15 16 16 15 15.2 40
13:30 140 43 18 18 18 18 18 17.7 4Q
13:45 151 42 17 17 17 17 17 17.0 35
14:00 136 41 18 18 18 18 18 17.9 40
14:15 108 44 14 16 16 18 18 16.2 35
14:30 108 42 14 15 14 14 14 14.1 40
14:45 63 33 14 14 14 14 14 14.0 40
15:00 58 32 14 14 14 14 14 13.7 35
15:15 76 38 15 15 15 15 15 14.8 50
15:30 51 27 14 14 14 14 14 13.5 55
15:45 55 25 14 14 15 15 14 14.2 50
16:00 49 24 14 15 14 14 14 14.0 90
16:15 44 22 14 14 14 14 14 14.0 90
16:30 24 13 8 9 8 7 7 7.7 100
16:45 18 10 6 6 6 6 6 6.0 100
17:00 10 9 6 6 6 6 6 5.5 100



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ีอ Og=0.2 ณ พ้ืนผิวแนวต้ังทางทิศตะวันออก
ในช่วงเวลาต่างๆของวัน๓ บข้อมูล 13/4/99 พิกุล

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected EAST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq,ft Btu./hr.sq.ft Btu./hr.sq.ft.
9:00 110 0.208 11.44 11.00 0.44
9:15 122 0.208 12.69 12.20 0.49
9:30 136 0.208 14.14 13.60 0.54
9:45 141 0.208 14.66 14.10 0.56
10:00 106 0.208 11.02 10.60 0.42
10:15 108 0.208 11.23 10.80 0.43
10:30 142 0.208 14.77 14.20 0.57
10:45 144 0.208 14.98 14.40 0.58
11:00 66 0.208 6.86 6.60 0.26
11:15 84 0.208 8.74 8.40 0.34
11:30 55 0.208 5.72 5.50 0.22
11:45 72 0.208 7.49 7.20 0.29
12:00 106 0.208 11.02 10.60 0.42
12:15 120 0.208 12.48 12.00 0.48
12:30 72 0.208 7.49 7.20 0.29
12:45 - - - - -

13:00 64 0.208 6.66 6.40 0.26
13:15 100 0.208 10.40 10.00 0.40
13:30 140 0.358 25.06 14.00 11.06
13:45 151 0.358 27.03 15.10 11.93
14:00 136 0.358 24.34 13.60 10.74
14:15 108 0.358 19.33 10.80 8.53
14:30 108 0.358 19.33 10.80 8.53
14:45 63 0.358 11.28 6.30 4.98
15:00 58 0.358 10.38 5.80 4.58
15:15 76 0.358 13.60 7.60 6.00
15:30 51 0.358 9.13 5.10 4.03
15:45 55 0.358 9.85 5.50 4.35
16:00 49 0.358 8.77 4.90 3.87
16:15 44 0.358 7.88 4.40 3.48
16:30 24 0.358 4.30 2.40 1.90
16:45 18 0.358 3.22 1.80 1.42
17:00 10 0.358 1.79 1.00 0.79

Fsg= 0.5



ตารางการหาค่ารังสิดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ๋ึนผิวแนวต้ังทางทิศใต้
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 พ ิก ูร

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth'Og*Fsg I reflected SOUTH SURFACE

TIME Btu./hr.sq.fL Btu./hr.sq.fL Btu./hr.sq.fL Btu./hr.sq.ft
9:00 110 0.25 13.75 11.00 2.75
9:15 122 0.25 15.25 12.20 3.05
9:30 136 0.25 17.00 13.60 3.40
9:45 141 0.25 17.63 14.10 3.53
10:00 106 0.25 13.25 10.60 2.65
10:15 108 0.25 13.50 10.80 2.70
10:30 142 0.25 17.75 14.20 3.55
10:45 144 0.25 18.00 14.40 3.60
11:00 66 0.25 8.25 6.60 1.65
11:15 84 0.25 10.50 8.40 2.10
11:30 55 0.25 6.88 5.50 1.38
11:45 72 0.25 9.00 7.20 1.80
12:00 106 0.25 13.25 10.60 2.65
12:15 120 0.25 15.00 12.00 3.00
12:30 72 0.25 9.00 7.20 1.80
12:45 - - - - -

13:00 64 0.25 8.00 6.40 1.60
13:15 100 0.25 12.50 10.00 2.50
13:30 140 0.25 17.50 14.00 3.50
13:45 151 0.25 18.88 15.10 3.78
14:00 136 0.25 17.00 13.60 3.40
14:15 108 0.25 13.50 10.80 2.70
14:30 108 0.25 13.50 10.80 2.70
14:45 63 0.25 7.88 6.30 1.58
15:00 58 0.25 7.25 5.80 1.45
15:15 76 0.25 9.50 7.60 1.90
15:30 51 0.25 6.38 5.10 1.28
15:45 55 0.25 6.88 5.50 1.38
16:00 49 0.25 6.13 4.90 1.23
16:15 44 0.25 5.50 4.40 1.10
16:30 24 0.25 3.00 2.40 0.60
16:45 18 0.25 2.25 1.80 0.45
17:00 10 0.25 1.25 1.00 0.25

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ้ืนผิวแนวต้ังทางทิศตะวันตก
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 พิกล

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected WEST SURFACE

TIME Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft.
9:00 110 0.3 16.50 11.00 5.50
9:15 122 0.3 18.30 12.20 6.10
9:30 136 0.3 20.40 13.60 6.80
9:45 141 0.3 21.15 14.10 7.05
10:00 106 0.3 15.90 10.60 5.30
10:15 108 0.3 16.20 10.80 5.40
10:30 142 0.3 21.30 14.20 7.10
10:45 144 0.3 21.60 14.40 7.20
11:00 66 0.3 9.90 6.60 3.30
11:15 84 0.3 12.60 8.40 4.20
11:30 55 0.3 8.25 5.50 2.75
11:45 72 0.3 10.80 7.20 3.60
12:00 106 0.3 15.90 10.60 5.30
12:15 120 0.3 18.00 12.00 6.00
12:30 72 0.3 10.80 7.20 3.60
12:45 - - - - -

13:00 64 0.3 9.60 6.40 3.20
13:15 100 0.3 15.00 10.00 5.00
13:30 140 0.2 14.00 14.00 0.00
13:45 151 0.2 15.10 15.10 0.00
14:00 136 0.2 13.60 13.60 0.00
14:15 108 0.2 10.80 10.80 0.00
14:30 108 0.2 10.80 10.80 0.00
14:45 63 0.2 6.30 6.30 0.00
15:00 58 0.2 5.80 5.80 0.00
15:15 76 0.2 7.60 7.60 0.00
15:30 51 0.2 5.10 5.10 0.00
15:45 55 0.2 5.50 5.50 0.00
16:00 49 0.2 4.90 4.90 0.00
16:15 44 0.2 4.40 4.40 0.00
16:30 24 0.2 2.40 2.40 0.00
16:45 18 0.2 1.80 1.80 0.00
17:00 10 0.2 1.00 1.00 0.00

Fsg- 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนท่ีลดลงเม่ือ Og=0.2 ณ พ้ืนผิวแนวต้ังทางทิศเหนือ
ในซ่วงเวลาต่างๆฃธงวันเก็บข้อมูล 16/3/99 พ ิก ุร

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflected=lth*Og*Fsg I reflected NORTH SURFACE

TIME Btu./hr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft
9:00 110 0.3 16.50 11.00 5.50
9:15 122 0.3 18.30 12.20 6.10
9:30 136 0.3 20.40 13.60 6.80
9:45 141 0.3 21.15 14.10 7.05
10:00 106 0.3 15.90 10.60 5.30
10:15 108 0.3 16.20 10.80 5.40
10:30 142 0.3 21.30 14.20 7.10
10:45 144 0.3 21.60 14.40 7.20
11:00 66 0.3 9.90 6.60 3.30
11:15 84 0.3 12.60 8.40 4.20
11:30 55 0.3 8.25 5.50 2.75
11:45 72 0.3 10.80 7.20 3.60
12:00 106 0.3 15.90 10.60 5.30
12:15 120 0.3 18.00 12.00 6.00
12:30 72 0.3 10.80 7.20 3.60
12:45 - - - - -

13:00 64 0.3 9.60 6.40 3.20
13:15 100 0.3 15.00 10.00 5.00
13:30 140 0.25 17.50 14.00 3.50
13:45 151 0.25 18.88 15.10 3.78
14:00 136 0.25 17.00 13.60 3.40
14:15 108 0.25 13.50 10.80 2.70
14:30 108 0.25 13.50 10.80 2.70
14:45 63 0.25 7.88 6.30 1.58
15:00 58 0.25 7.25 5.80 1.45
15:15 76 0.25 9.50 7.60 1.90
15:30 51 0.25 6.38 5.10 1.28
15:45 55 0.25 6.88 5.50 1.38
16:00 49 0.25 6.13 4.90 1.23
16:15 44 0.25 5.50 4.40 1.10
16:30 24 0.25 3.00 2.40 0.60
16:45 18 0.25 2.25 1.80 0.45
17:00 10 0.25 1.25 1.00 0.25

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนทีลดลงเมือ Og=0.2 ณ พ ึ๋นผิวแนวตั้งทางทิศตะวันออกเฉึยงใต้
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 ท ิก ุร

13/4/99 TEST Og=c.2 Decrease irradiance
I TOTAL HORIZONTAL ๐9 I reflected=lth’Og*Fsg I reflected SOUTH-EAST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft. Btu7hr.sq.ft Btu./hr.sq.ft
9:00 110 0.202 11.11 11.00 0.11
9:15 122 0.202 12.32 12.20 0.12
9:30 136 0.202 13.74 13.60 0.14
9:45 141 0.202 14.24 14.10 0.14
10:00 106 0.202 10.71 10.60 0.11
10:15 106 0.202 10.91 10.80 0.11
10:30 142 0.202 14.34 14.20 0.14
10:45 144 0.202 14.54 14.40 0.14
11:00 66 0.202 6.67 6.60 0.07
11:15 84 0.202 8.48 8.40 0.08
11:30 55 0.202 5.56 5.50 0.06
11:45 72 0.202 7.27 7.20 0.07
12:00 106 0.202 10.71 10.60 0.11
12:15 120 0.202 12.12 12.00 0.12
12:30 72 0.202 7.27 7.20 0.07
12:45 - - - - -

13:00 64 0.202 6.46 6.40 0.06
13:15 100 0.202 10.10 10.00 0.10
13:30 140 0.279 19.53 14.00 5.53
13:45 151 0.279 21.06 15.10 5.96
14:00 136 0.279 18.97 13.60 5.37
14:15 108 0.279 15.07 10.80 4.27
14:30 108 0.279 15.07 10.80 4.27
14:45 63 0.279 8.79 6.30 2.49
15:00 58 0.279 8.09 5.80 2.29
15:15 76 0.279 10.60 7.60 3.00
15:30 51 0.279 7.11 5.10 2.01
15:45 55 0.279 7.67 5.50 2.17
16:00 49 0.279 6.84 4.90 1.94
16:15 44 0.279 6.14 4.40 1.74
16:30 24 0.279 3.35 2.40 0.95
16:45 18 0.279 2.51 1.80 0.71
17:00 10 0.279 1.4u 1.๓ 0.40

Fsg= 0.5



ตารางการหาค่าร้งสีดวงอาทิตย์แบบสะท้อนทิ่ลดลงเมื่อ Og=0.2 ณ พื้นผิวแนวตั้งทางทิศตะวันตกเฉียงใต้
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 พิกุล

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL Og I reflec!ed=lth*Og*Fsg I reflected SOUTH-WEST SURFACE

TIME Btu./hr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft Btu./hr.sq.ft
9:00 110 0.3 16.50 11.00 5.50
9:15 122 0.3 18.30 12.20 6.10
9:30 136 0.3 20.40 13.60 6.80
9:45 141 0.3 21.15 14.10 7.05
10:00 106 0.3 15.90 10.60 5.30
10:15 108 0.3 16.20 10.80 5.40
10:30 142 0.3 21.30 14.20 7.10
10:45 144 0.3 21.๓ 14.40 7.20
11:00 66 0.3 9.90 6.60 3.30
11:15 84 0.3 12.60 8.40 4.20
11:30 55 0.3 8.25 5.50 2.75
11:45 72 0.3 10.80 7.20 3.60
12:00 106 0.3 15.90 10.๓ 5.30
12:15 120 0.3 18.00 12.๓ 6.00
12:30 72 0.3 10.80 7.20 3.60
12:45 - - - - -

13:00 64 0.3 9.60 6.40 3.20
13:15 100 0.3 15.00 10.๓ 5.00
13:30 140 0.2 14.00 14.00 0.00
13:45 151 0.2 15.10 15.10 0.00
14:00 136 0.2 13.60 13.60 0.๓
14:15 108 0.2 10.80 10.80 0.๓
14:30 108 0.2 10.80 10.80 0.00
14:45 63 0.2 6.30 6.30 0.00
15:00 58 0.2 5.80 5.๓ 0.00
15:15 76 0.2 7.60 7.๓ 0.00
15:30 51 0.2 5.10 5.10 0.00
15:45 55 0.2 5.50 5.50 0.00
16:๓ 49 0.2 4.90 4.๓ 0.๓
16:15 44 0.2 4.40 4.40 0.00
16:30 24 0.2 2.40 2.40 0.00
16:45 18 0.2 1.80 1.80 0.00
17:00 10 0.2 1.00 1.00 0.00

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนทีลดลงเมือ Og=0.2 ณ พื้นผิวแนวตังทางทิศตะวันตกเอียงเหนือ
ในช่วงเวลาต่างๆของวันเกํบขอมูล 16/3/99 พิกุล

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL O g I reflected=lth*Og*Fsg I reflected NORTH-WEST SURFACE

TIME Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft
9:00 110 0.3 16.50 11.00 5.50
9:15 122 0.3 18.30 12.20 6.10
9:30 136 0.3 20.40 13.60 6.80
9:45 141 0.3 21.15 14.10 7.05
10:00 106 0.3 15.90 10.60 5.30
10:15 108 0.3 16.20 10.80 5.40
10:30 142 0.3 21.30 14.20 7.10
10:45 144 0.3 21.60 14.40 7.20
11:00 6Ô 0.3 9.90 6.60 3.30
11:15 84 0.3 12.60 8.40 4.20
11:30 55 0.3 8.25 5.50 2.75
11:45 72 0.3 10.80 7.20 3.60
12:00 106 0.3 15.90 10.60 5.30
12:15 120 0.3 18.00 12.00 6.00
12:30 72 0.3 10.80 7.20 3.60
12:45 - - - - -
13:00 64 0.3 9.60 6.40 3.20
13:15 100 0.3 15.00 10.00 5.00
13:30 140 0.2 14.00 14.00 0.00
13:45 151 0.2 15.10 15.10 0.00
14:00 136 0.2 13.60 13.60 0.00
14:15 108 0.2 10.80 10.80 0.00
14:30 108 0.2 10.80 10.80 0.00
14:45 63 0.2 6.30 6.30 0.00
15:00 58 0.2 5.80 5.80 0.00
15:15 76 0.2 7.60 7.60 0.00
15:30 บา 0.2 5.10 5.10 0.00
15:45 55 0.2 5.50 5.50 0.00
16:00 49 0.2 4.90 4.90 0.00
16:15 44 0.2 4.40 4.40 0.00
16:30 24 0.2 2.40 2.40 0.00
16:45 18 0.2 1.80 1.80 0.00
17:00 10 0.2 1.00 1.00 0.00

Fsg= 0.5



ตารางการหาค่ารังสีดวงอาทิตย์แบบสะท้อนที่ลดลงเที่อ Og=0.2 ณ พี้นผวแนวตั้งทางทิศตะวันออกเฉียง;หนอ
ในช่วงเวลาต่างๆของวันเก็บข้อมูล 16/3/99 พิกล

13/4/99 TEST Og=0.2 Decrease irradiance
I TOTAL HORIZONTAL ๐9 I refiected=lth*Og*Fsg i reflected NORTH-EAST SURFACE

TIME B tu /h r  sq .ft. B tu ./h r.s q .ft. B tu ./h r .s q  f t B tu ./h r .s q .ft.

9:00 110 0.212 11.66 11.00 0.66
9:15 122 0.212 12.93 12.20 0.73
9:30 136 0.212 14.42 13.60 0.82
9:45 141 0.212 14.95 14.10 0.85
10:00 106 0.212 11.24 10.60 0.64
10:15 108 0.212 11.45 10.80 0.65
10:30 142 0.212 15.05 14.20 0.85
10:45 144 0.212 15.26 14.40 0.86
11:00 66 0.212 7.00 6.60 0.40
11:15 84 0.212 8.90 8.40 0.50
11:30 55 0.212 5.83 5.50 0.33
11:45 72 0.212 7.63 7.20 0.43
12:00 106 0.212 11.24 10.60 0.64
12:15 120 0.212 12.72 12.00 0.72
12:30 72 0.212 7.63 7.20 0.43
12:45 - - - - -

13:00 64 0.212 6.78 6.40 0.38
13:15 100 0.212 10.60 10.00 0.60
13:30 140 0.24 16.80 14.00 2.80
13:45 151 0.24 18.12 15.10 3.02
14:00 136 0.24 16.32 13.60 2.72
14:15 106 0.24 12.96 10.80 2.16
14:30 108 0.24 12.96 10.80 2.16
14:45 63 0.24 7.56 6.30 1.26
15:00 58 0.24 6.96 5.80 1.16
15:15 76 0.24 9.12 7.60 1.52
15:30 51 0.24 6.12 5.10 1.02
15:45 55 0.24 6.60 5.50 1.10
16:00 49 0.24 5.88 4.90 0.98
16:15 44 0.24 5.28 4.40 0.88
16:30 24 0.24 2.88 2.40 0.48
16:45 18 0.24 2.16 1.80 0.36
17:00 10 0.24 1.20 1.00 0.20

Fsg= 0.5



ตา?างแสดงค่าปริมาณรังสีดวงอาทิตย์ ณ พื้นผิวแนวตั้งท ิศตะวนออกที่ม ีการปรับค่าGround Reflectance แส้ว พ ิก ุฉ
SOLAR RADIATION ON EASTS1DE VERTICAL SURFACE (Og=0.2)

13/4/99 OUTDOOR RADIATION (TEST) INSHADE RADIATION(TEST) Decrease Irradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL© EAST SURFACE VERTICAL VERTICAL©

Btu./hr.sq.ft. BtuVhr.sq.ft Etuyhr.sq.fL Btu./hr.sq.fL Btu./hr.sq.ft. Btu.rtir.sq.ft.
9:00 110 78 15.5 0.44 77.96 15.06
9:16 122 82 16.6 0.49 81.11 16.11
9:30 136 112 17.0 0.54 111.46 16.46
9:45 141 122 17.1 0.56 121.04 16.64
10:00 106 42 14.8 0.42 41.18 14.38
10:16 108 43 13.1 0.43 42.77 12.67
10:30 142 64 15.1 0.57 63.43 14.53
10:45 144 64 15.2 0.68 63.42 14.62
11:00 66 30 10.5 0.26 30.14 10.24
11:15 84 47 13.8 0.34 46.86 13.46
11:30 55 32 10.7 0.22 31.78 10.48
11:45 72 36 14.4 0.20 35.71 14.11
12:00 106 66 16.0 0.42 65.98 15.58
12:15 120 58 16.0 0.48 57.12 15.52
12:30 72 38 13.0 0.29 38.11 12.71
12:45 - _ _
13.00 64 36 10.5 0.26 35.74 10.24
13:15 100 44 15.2 0.40 43.60 14.80
13:30 140 44 23.5 11.06 32.94 12.44
13:45 151 49 24.8 11.93 36.87 12.87
14:00 136 43 23.5 10.74 32.46 12.76
14:15 108 44 19.4 8.53 35.47 10.87
14:30 108 46 20.7 8.53 37.87 12.17
14:45 63 26 15.5 4.98 21.42 10.52
15:00 58 28 13.8 4.58 23.42 9.22
15:15 76 36 19.ร 6.00 30.00 13.90
15:30 51 32 14.3 4.03 27.97 10.27
15:45 55 26 15.5 4.35 22.06 11.16
16:00 49 30 14.6 3.87 25.73 10.73
16:15 44 21 13.0 3.48 17.32 9.52
16:30 24 15 9.0 1.90 13.30 7.10
16:45 18 13 7.8 1.42 11.58 6.38
17:00 10 8 5.5 0.79 7.21 4.71



ตารางแสดงค่าปริมาณรังสืด’วง'อาทิตย์ ณ พื้นผิวแนวตั้งทิศใต้ทึ่มการปรบค่าGround Reflectance แล้ว พ ิก ุล
SOLAR RADIATION ON SOUTHSIDE VERTICAL SURFACE(Og=0.2) (Og=0.2)

13/4/99 OUTDOOR RADIATION (TEST) INSHADE RADIATION (TEST) Decrease irradiance OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ SOUTH SURFACE VERTICAL VERTICAL @

Btu./hr.sq.ft. Btuj'hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft Btu./hr.sq.ft. Btu./hr.sq.ft.
9:00 110 42 13.3 2.75 38.85 10.55
9:15 122 51 14.8 3.05 48.15 11.75
9:30 136 56 16.2 3.40 52.60 12.80
9:45 141 63 16.6 3.53 59.68 13.08
10:00 106 36 11.3 2.65 35.75 8.65
10:15 108 36 11.8 2.70 33.30 9.10
10:30 142 50 14.5 3.55 46.85 10.95
10:45 144 52 14.7 3.60 48.40 11.10
11.00 66 34 10.5 1.65 31.95 8.85
11:15 84 47 12.6 2.10 45.10 10.50
11:30 55 32 10.4 1.38 30.63 9.03
11:45 72 36 11.0 1.80 34.20 9.20
12:00 106 58 13.5 2.65 55.75 10.85
12:16 120 70 15.7 3.00 67.40 12.70
12:30 72 38 11.0 1.80 36.60 9.20
12:45 _ - - -

13:00 64 31 10.5 1.60 29.60 8.90
13:15 100 46 12.1 2.50 43.90 9.60
13:30 140 48 16.1 3.50 44.50 12.60
13:45 151 50 17.4 3.78 45.83 13.63
14:00 136 42 15.4 3.40 38.20 12.00
14:15 108 49 15.2 2.70 46.10 12.50
14:30 108 52 16.2 2.70 49.30 13.50
14:45 63 26 12.0 1.58 24.03 10.43
15:00 58 31 11.0 1.45 29.75 9.55
15:15 76 34 15.0 1.90 31.70 13.10
15:30 51 26 12.3 1.28 25.13 11.03
15:45 55 26 13.0 1.38 24.23 11.63
16:00 49 25 11.7 1.23 23.58 10.48
16:15 44 21 11.0 1.10 19.70 9.90
16:30 24 14 8.5 0.60 13.00 7.90
16:45 18 12 6.0 0.45 11.55 5.55
17:00 10 10 5.5 0.25 9.35 5.25



ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ ณ พืนผิวแนวตังทิศตะวันตกที่ม ีการปรับค่าGround Reflectance แล้ว พิกร)
SOLAR RADIATION ON WESTSIDE VERTICAL SURFACE (Og=0.2)

13/4/99 OUTDOOR RADIATION(TEST) INSHADE RADIATION(TEST) Decrease Irradiance 
WEST SURFACE

OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ 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 28 16.1 5.50 22.50 10.60
9:15 122 37 18.3 6.10 30.70 12.20
9:30 136 38 24.0 6.80 31.60 17.20
9:45 141 46 20.8 7.05 39.35 13.75
10:00 106 32 19.3 5.30 26.70 14.00
10:15 108 32 19.6 5.40 26.60 14.20
10:30 142 42 20.6 7.10 34.50 13.50
10:45 144 49 22.8 7.20 41.60 15.60
11:00 66 30 18.2 3.30 27.10 14.90
11:15 84 40 21.0 4.20 35.80 16.80
11:30 55 33 18.2 2.75 30.05 15.45
11:45 72 40 20.0 3.60 36.40 16 40
12:00 106 58 23.7 5.30 52.30 18.40
12:15 120 66 24.8 6.00 59.60 18.80
12:30 72 41 21.0 3.60 37.20 17.40
12:45 - _ _

13:00 64 40 15.5 3.20 36.80 16.79
13:15 100 50 10.8 0.00 49.60 10.80
13:30 140 60 14.4 0.00 60.00 14.40
13:45 151 66 14.5 0.00 65.60 14.50
14:00 136 68 15.4 0.00 68.00 15.40
14:15 108 64 11.9 0.00 64.00 11.90
14:30 108 70 13.6 0.00 70.40 13.60
14:45 63 42 10.0 0.00 42.40 10.00
15:00 58 48 10.5 0.00 48.00 10.50
15:15 76 58 14.2 0.00 57.60 14.20
15:30 51 37 11.7 0.00 36.80 11.70
15:45 55 31 9.5 0.00 31.20 9.50
16:00 49 27 9.5 0.00 27.20 9.50
16:15 44 22 7.4 0.00 21.60 7.40
16:30 24 12 5.5 0.00 12.00 5.50
16:45 18 10 5.0 0.00 10.40 5.00
17:00 10 10 5.0 0.00 9.60 5.00



ตารางแสดงค่าปริมาณรังสีดวงอาทิตย์ ณ พื้นผิวแนวตั้ง'ทิศเหนือ'ที่มีการ-ปรับค่าGround Reflectance แล้ว พ ิกล
SOLAR RADIATION ON NORTHSIDE VERTICAL SURFACE (Og=0.2)

13/4/99 OUTDOOR RADIATION(TEST) INSHADE RADIATIONfTEST) Decrease irradiance 
NORTH SURFACE

OUTDOOR RADIATION INSHADE RADIATION
TIME HORIZONTAL VERTICAL VERTICAL @ 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 46 16.8 5.50 40.10 11.30
9:15 122 54 18.0 6.10 48.30 11.90
9:30 136 58 19.0 6.80 50.80 12.20
9:45 141 64 19.6 7.05 56.95 12.55
10:00 106 29 17.7 5.30 23.50 12.40
10:15 108 30 18.6 5.40 24.20 13.10
10:30 142 48 20.2 7.10 40.90 13.10
10:45 144 49 22.6 7.20 41.60 15.40
11:00 66 30 17.3 3.30 27.10 14.00
11:15 84 38 19.0 4.20 34.20 14.80
11:30 55 31 17.0 2.75 28.45 14.25
11:45 72 38 19.5 3.60 34.80 15.90
12:00 106 57 21.7 - 5.30 51.50 16.40
12:15 120 67 23.0 6.00 61.20 17.00
12:30 72 38 20.0 3.60 34.80 16.40
12:45 _ - _ -
13:00 64 42 17.9 3.20 38.40 14.70
13:15 100 42 15.0 5.00 36.60 10.00
13:30 140 44 18.0 3.50 40.50 14.50
13:45 151 47 17.8 3.78 43.43 14.03
14:00 136 48 15.8 3.40 44.60 12.40
14:15 108 50 15.6 2.70 46.90 12.90
14:30 108 56 17.2 2.70 53.30 14.50
14:45 63 26 12.3 1.58 24.03 10.73
15:00 58 36 13.3 1.45 34.55 11.85
15:15 76 49 16.3 1.90 46.90 14.40
15:30 51 36 13.1 1.28 34.73 11.83
15:45 55 30 10.5 1.38 29.03 9.13
16:00 49 30 11.3 1.23 29.18 10.08
16:15 44 24 10.0 1.10 22.90 8.90
16:30 24 14 9.0 0.60 13.40 8.40
16:45 18 12 7.0 0.45 11.55 6.55
17:00 10 10 7.0 0.25 9.75 6.75



ตารางแลดงค่าปริมาณรังสีดวงอาทิตย์ ณ พึนผิวแนวด้งทิศตะวันออก!,ฉยงใต้ทิฌการปรับค่าGround Reflectance แล้ว
SOLAR RADIATION ON SOUTH-EASTSIDE VERTICAL SURFACE (Og=0.2) พิกุล
13/4/99 OUTDOOR RADIATIONfTEST) INSHADE RADIATIONfTEST Decrease irradiance 

SE SURFACE
OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ 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 58 11.8 0.11 57.49 11.69
9:15 122 64 12.3 0.12 63.88 12.18
9:30 136 104 13.2 0.14 103.86 13.06
9:45 141 104 13.4 0.14 103.86 13.26
10:00 106 34 10.1 0.11 33.49 9.99
10:15 108 38 10.5 0.11 38.29 10.39
10:30 142 66 13.6 0.14 65.46 13.46
10:45 144 66 13.8 0.14 65.46 13.65
11:00 6Ô 28 11.0 0.07 27.93 10.93
11:15 84 46 12.6 0.08 46.32 12.52
11:30 55 26 10.0 0.06 26.35 9.95
11:45 72 34 11.0 0.07 33.53 10.93
12:00 106 46 15.2 0.11 45.89 15.09
12:15 120 49 16.3 0.12 48.88 16.18
12:30 72 32 11.0 0.07 31.93 10.93
12:45 _ _ _ - _ -

13:00 64 30 12.0 0.06 30.34 11.94
13:15 100 42 16.0 0.10 41.50 15.90
13:30 140 45 21.4 5.53 39.27 15.87
13:45 151 46 21.5 5.96 40.44 15.54
14:00 136 46 21.0 5.37 41.03 15.63
14:15 108 44 18.4 4.27 39.73 14.13
14:30 108 47 19.3 4.27 42.93 15.03
14:45 63 26 15.0 2.49 23.11 12.51
15:00 58 28 15.0 2.29 25.71 12.71
15:15 76 31 16.5 3.00 28.20 13.50
15:30 51 26 14.6 2.01 24.39 12.59
15:45 55 24 14.5 2.I7 21.83 12.33
16:00 49 24 14.5 1.94 22.06 12.56
16:15 44 1S 12.0 1.74 17.46 10.26
16:30 24 14 9.0 0.95 12.65 8.05
16:45 18 10 7.0 0.71 8.89 6.29
17:00 10 9 7.0 0.40 8.41 6.61



ตารางแสดงค ่าปริมาณรังส ีดวงอาทิตย' ณ  พืนผิวแนวตังท ิศตะวันตกเชียงใ{ฯทิ!มีการปรับค่าG round  R e fle c tance แล้ว พ ิก ุล

SOLAR RADIATION ON SOUTH-WESTSIDE VERTICAL SURFACE (Og=0.2)

13/4/99 OUTDOOR RADIATION(TEST) INSHADE RAD!ATION(TEST) Decrease irradiance 

ร พ  SURFACE

OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL® 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 18.1 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 2.75 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 12.1 0.00 64.00 12.10

14:00 136 64 10.4 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 10.4 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 Q.QQ 8.00 8.00



ตารางแสดงค่าปริมาณรังสืควงอาทิตย์ณพ๋ึนรวแนวต้ังทิศตะวันตกเฉียงเหนอท่ีมการปรันค่าGround Reflectance แล้ว
SOLAR RADIATION ON NORTH-WESTSIDE VERTICAL SURFACE (Og=0.2) ฟ ้ก ุร

13/'4/99 OUTDOOR RADIATION(TEST) INSHADE RADlATION(TEST Dectease irradiance 

NW SURFACE

OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL I VERTICAL VERTICAL© VERTICAL VERTICAL®

Btu./hr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft. B tujtir.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 22.5 ร.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 _ _ _ - - -
13:00 64 41 21.9 3.20 37.60 18.70

13:15 100 50 21.1 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



ตารางแสดงค่าปริมาณรังสืดวงอาทตย์ณ พื้นผิวแนวตั้งทศตะวันออกเฉยงเหนือที่มการปร้บค่าGround Reflectance แล้ว
SOLAR RADIATION ON NORXH-EASTSIDE VERTICAL SURFACE (Og=0.2) พกุล

13/4/99 OUTDOOR RADlATION(TEST) INSHADE RADIATION(TEST) Decrease irradiance 

NE SURFACE

OUTDOOR RADIATION INSHADE RADIATION

TIME HORIZONTAL VERTICAL VERTICAL @ VERTICAL VERTICAL®

Btu./hr.sq.ft. Btu./hr.sq.ft. BtuVhr.sq.ft. Btu./hr.sq.ft. Btu./hr.sq.ft 6tu./hr.sq.ft.

9:00 110 54 14.5 0.66 52.94 13.84

9:15 122 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 18.1 0.85 59.15 17.25

10:00 106 33 16.5 0.64 32.16 15.86

10:15 108 31 15.7 0.65 30.55 15.05

10:30 142 50 18.1 0.85 48.75 17.25

10:46 144 42 18.2 0.86 40.74 17.34

11:00 66 32 17.5 0.40 31.60 17.10

11:15 84 41 18.0 0.50 40.30 17.50

11:30 55 30 15.0 0.33 30,07 14.67

11:45 72 32 16.0 0.43 31.57 15.57

12:00 106 56 19.5 0.64 55.36 18.86

12:15 120 56 19.6 0.72 55.28 18.88

12:30 72 41 15.0 0.43 40.37 14.57

12:45 _ _ _ - - -

13:00 64 34 17.5 0.38 34.02 17.12

13:15 100 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 41 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 1.26 31.54 12.74

15:00 58 32 13.7 1.16 30.84 12.54

15:15 76 38 14.8 1.52 36.08 13.28

15:30 51 27 13.5 1.02 26.18 12.48

15:45 55 25 14.2 1.10 23.70 13.10

16:00 49 24 14.0 0.98 23.02 13.02

16:15 44 22 14.0 0.88 21.52 13.12

16:30 24 13 7.7 0.48 12.32 7.22

16:45 18 10 6.0 0.36 9.24 ร.64

17:00 10 9 5.5 0.20 8.60 5.30
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นางสาวกาญจนา สิริภัทรวณิช เกิดเมื่อวันที่ 10 สิงหาคม พ.ศ. 2510 ที่จังหวัด 
เพชรบุรี เข้ารับการดีกษาที่โรงเรียนอรุณประดิษฐ์ และโรงเรียนสมถวิลราชดำริ ตามลำดับ สำเร็จ 
การดีกษาสถาปัตยกรรมศาสตร์บัณฑิตจากจุฬาลงกรณ์มหาวิทยาลัย ปีการดีกษา 2533 เมื่อจบ 
การดีกษาได้ทำงานในบริษัท ดีไซน์ บวก ดีเวลลอป จำกัด, บริษัท อิตาเลียนไทย และ 
บริษัท จุลดิศ ดีเวลลอป มหาชน ไนตำแหน่งสถาปนิก และเข้ารับการดีกษาต่อหลักสูตร 
สถาปัตยกรรมศาสตร์มหาบัณฑิต จุฬาลงกรณ์มหาวิทยาลํย ไนภาควิชาสถาปัตยกรรมศาสตร์
สาขาวิชาเทคโนโลยีอาคาร ในปีการดีกษา 2538 ปัจจุบันเป็นสถาปนิกอิสระ
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