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Radiation "Balance Q and Total Radiation ( and sky) 7,10 MJ/M
Bangkok latitude 13 44 longitude 100 34 ¢

January 1991

Hourly totals

Time 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 Total
date

1 0 0 0 20 89 174 221 242 200 240 175 182 106 21 0 1676
2 0 0 1 32 92 152 196 200 185 150 204 153 79 19 0 1463
3 0 0 28 66 118 208 111 156 125 129 157 87 22 0 1207
4 0 1 26 94 145 182 1717 238 178 133 58 57 15 0 13f 1
5 0 0 0 26 88 89 210 285 292 286 226 134 88 17 0 1741
6 0 0 0 22 95 174 160 2217 259 252 191 158 78 22 0 1638
7 0 0 0 21 57 11 173 196 67 76 176 140 91 23 0 1131
3 0 0 0 26 76 90 167 267 235 91 111 69 37 17 0 1186
9 0 0 0 23 59 33 38 49 128 224 145 111 55 16 0 881
10 0 0 0 23 66 187 189 237 98 130 153 159 58 22 0 1322
11 0 0 0 29 100 109 205 262 248 72 102 157 102 20 0 1406
12 0 0 0 25 90 165 208 283 314 248 192 149 64 17 0 1755
14 0 0 0 8 68 153 222 293 274 260 249 184 85 15 0 1811
15 0 0 2 32 100 157 248 309 319 211 269 184 96 22 0 2009
16 0 0 1 42 121 206 273 314 317 269 253 182 97 24 0 2099
17 0 0 41 122 200 265 311 320 269 246 189 103 25 0 2092
18 0 0 i 36 115 193 259 305 315 267 226 152 92 21 0 1982
19 0 0 32 103 171 203 248 254 256 229 176 95 22 0 1790
20 0 0 i 33 92 159 195 283 310 260 245 186 83 26 0 1873
21 0 0 1 29 95 122 188 237 266 244 244 188 118 37 0 1769
22 0 0 0 35 66 no 217 267 321 262 205 170 97 34 0 1784
23 0 0 1 28 78 92 168 281 297 251 223 178 105 33 0 1715
24 0 0 0 24 76 78 100 135 143 89 175 150 76 23 0 1069
25 0 0 1 28 94 155 237 223 263 229 195 151 87 20 0 1683
26 0 0 1 21 93 161 191 244 270 254 208 165 96 29 0 1739
27 0 0 28 105 189 254 296 302 253 221 133 93 25 0 1900
28 G 0 1 29 103 185 245 295 304 263 206 134 86 20 0 1871
29 0 0 37 112 193 255 299 305 257 203 173 56 21 0 1912
30 0 0 1 39 121 203 267 313 323 274 231 190 107 29 0 2098
31 0 0 1 40 123 204 270 313 320 269 230 184 101 24 0 2076
N 30* 30* 30" 30* 30* 30* 30* 30% 30* 30* 30* 30* 30* 30* 30*

TOTAL 0 0 IS 869 2759 4478 6214 7502 7643 6569 5995 4696 2575 687 0 50005
MEAN 0 0 1 29 92 149 207 250 255 219 200 157 86 23 0 1667
REMARKS : IS MISSING V' , EORNO DATA REPORTED

means incomplete data in the SPECIFIED HOUR
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February 1991
Hourly totals
Time 04-05
ate

d
1
2
3
4
5
6
i

H
~
R = R TR R R e s s e R e R e R — I N N IR =Y

TOTAL 0

FAN 0

05-06

Gl ol O O D G O s s s s s s s RO O O © O s e s s e

28

Rad

Cp B

e ;

06 07

42
40
3«
34
35
27
24
25
26
25
45
27
33
32
32
3j
3/
35
34
22
39
49
37
56
60
65
49
57

28
1054

38

07-08

123
119
107
105
112
95
82
84
89
105
106
96
103
103
98
107
111
107
110
100
57
131
128
135
139
151
116
138

28

3057

109

i S TIOMM

08-09

207
201
188
183
191
172
155
143
156
1
166
93

164
179
156
183
184
199
197
123
51

194
209
216
224
234
180
211

4930

176

09-10

269
266
253
253
254
240
209
198
223
245
258
204
255
250
217
2417
219
225
239
166
117
276
268
276
284
305
256
139

6611

236

10-11

310
310
299
301
296
260
253
252
250
279
298
281
282
300
265
286
249
251
284
256
139
309
305
319
323
348
303
289

28

7897

282

11-12

321
319
309
311
304
287
260
259
249
294
309
286
304
313
270
306
316
314
296
260
269
315
307
325
330
334
303
304

28

8374

299

12-13

265
265
257
260
256
251
229
240
222
248
268
264
263
260
225
211
270
265
254
246
147
275
270
280
285
295
269
288

28

7188

2517

13-14

204
236
226
230
219
213
193
203
185
225
240
235
231
226 1
218
241
233
225
224
215
64
230
230
244
252
263
250
254

28

6209

222

14-15

160
191
173
181
172
158
144
162
164
191
203
193
192
187
191
209
208
201
183
200
67
172
166
174
183
195
188
185

28

4993

178

15-16

88
109
102
106
88
82
84
90
97
123
125
118
117
108
119
133
129
127
102
114
63
90
84
90
98
103
104
90

2883

103

16-

876

31

17-18

O OO DO OO DO O W s s s s s O s s s © O O O © o

>
==

—
o

18-19

e e e R - R I - I R = R e N e N ==

o o o o o o

28

Total

2014
2087
1975
1999
1953
1809
1660
1686
1686
1950
2064
1839
1986
1995
1835
2065
2000
1995
1960
1744
1037
2069
2030
2142
2208
2326
2049
1990

54153

1934
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February 1991

Hourly totals
Time 04-05

date
1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28

S R I R e R e R - T s e e R = I = I R R e R R e e - =)

TOTAL 0

EAN 0

05-06

GO DD DU DO IO s s s s s s s e O O O O O s — s s s —

28

66

06-07

42
40
32
34
35
21
24
25
26
25
45
21
33
32
37
35
37
35
34
22
39
49
37
56
60
65
49
57

28

1054

38

07-08

123
119
107
105
112
95
82
84
89
105
106
96
103
103
98
107
11
107
110
100
57
131
128
135
139
151
116
138

3057

109

08-09

207
201
188
183
191
172
155
143
156
171
166
93
164
179
156
183
184
199
197
123
51
194
209
216
224
234
180
211

28

4930

176

09-10

269
266
253
253
254
240
209
198
223
245
258
204
255
250
217
2417
219
225
239
166
iy
176
268
276
284
305
256
139

28

6611

236

10-1

310
310
299
301
296
260
253
252
250
279
298
281
282
300
265
286
249
251
284
256
139
309
305
319
323
348
303
289

28

282

12

321
319
309
311
304
287
260
259
249
294
309
286
304
313
270
306
316
314
296
260
269
315
307
325
330
334
303
304

28

8374

299

12-13

265
265
257
260
256
251
229
240
222
248
268
264
263
260
225
2171
270
265
254
246
147
275
270
280
285
295
269
288

28

7188

257

13-14

204
236
226
230
219
213
193
203
185
225
240
235
231
226
218
241
233
225.
224
215

230
230
244
252
263
250
254

28

6209

222

14-15

160
191
173
181
172
158
144
162
164
191
203
193
192
187
191
209
208
201
183
200
67

172
166
174
183
195
188
185

28

4993

178

15-16

88
109
102
106
88
82
84
90
97
123
125
118
117
108
119
133
129
127
102
1)4
63
90
84
90
98
103
104
90

2883

103

16-

24

28
34
25
23
76
29
24
44
43
40
40
35
42
45

35
37

24
21
26
30
28
876

31

17-18

— e s e e e e e © s e O O O O O O

cC o 0o oo o O w —.

18-19

S e e G e e e e I - R R R R e - - TR e R R e I

28

Total

2014
2087
1975
1999
1953
1809
1660
1686
1686
1950
2064
1839
1986
1995
1835
2065
2000
1995
1960
1744
1037
2069
2030
2142
2208
2326
2049
1990

54153

1934

1)
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March

Hourly totals

Time

finie

TOTAL

MEAN

IR I A = I e e e e R e e R e - - - - - - == Nr

04-05

31

0

0

B gt

05-06

OO O O RTINS UTR LW R R WL W W R W R o O

31

133

(I);

06-07

34

56
51
40
50
46
46
53
36

33
46
38
17
43
59
21
44
71
76
58
59
51
70
78
50
48
58
63
39

31

1544

50

07-08

116
158
158
142
107
124
122
147
139
93
122
65
126
114
109
122
149
90
104
159
171
88
121
132
162
156
125
88
142
141
160

31

3952

127

0 A0 TIONOM

08-09

207
252
162
231
245
222
178
242
239
185
171
194
186
201
183
212
242
187
198
247
258
203
194
178
246
228
223
158
223
217
127

31

6439

208

09-10

240
326
308
300
260
275
2717
313
313
254
242
246
291
273
231
284
313
326
196
319
319
2117
280
176
316
272
278
213
293
211
226

31

8388

271

10-11

303
326
361
352
341
314
310
359
344
273
283
297
353
285
292
334
355
382
288
354
372
306
294
288
358
301
325
255
340
267
327

31

9939

321

11-12

293
384
367
344
372
308
377
370
328
308
315
368
306
284
329
356
374
370
333
390
282
304
295
364
351
358
301
352
256
314

31

10374

335

12-13

267
181
312
306
314
318
318
321
321
315
250
274
290
105
244
321
290
308
314
342
357
241
321
313
356
354
343
345
330
328
241

31

9240

298

13-14

277
262
310
288
276
294
301
299
290
297
269
284
287
210
239
286
291
271
259
314
323
299
311
320
316
305
294
289
282
275
155

31

8779

283

14-15

222
220
253
231
238
239
237
238
226
225
200
212
217

189
220
189
212
209
246
251
216
245
253
244
233
225
219
212
217
204

31

6815

220

15-16

71
126
162
142
149
154
148
146
138
137
121
130
133
60
112
138
136
113
154
155
159
84
157
163
149
141
139
132
129
8
107

31

4066

131

16-17

31

1549

50

17-18

RO s PO W B B W e e N s WO B oW W LWL LW R WD O

31

7

18-19

R e e e e e = e e - e R - -

w
g

Total

2075
2256
2535
2472
2376
2421
2288
2551
2491
2200
2061
2105
2354
1731
1950
2346
2434
2341
2204
2609
2748
2031
2354
2220
2638
2488
2421
2107
2417
2112
1953

71295

2300



VEGz ‘I1'M nBglLfcSE.fl

LMIAIduHLU W'DKy RI3LE. BWULGfLMULfcttt.E.f3I'PEC'E.miE.LUrULMLAII5UI3Il

A T
ogLce K03 e

April 1991

Hourly totals

Time 04-05 05-06 06-07 07-08 08-09 09-10 10-11 ]1'12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 Total
date

1 0 3 18 24 61 134 138 246 342 199 73 69 17 | 0 1325
2 0 10 57 143 211 335 370 376 336 286 208 114 40 | 0 2547
3 0 16 86 160 - 259 332 360 380 274 291 209 104 25 | 0 2497
4 0 16 90 183 265 330 367 332 295 273 198 106 39 | 0 2495
5 0 15 73 52 226 301 343 357 326 291 239 155 49 9 0 24 36
6 0 8 57 126 217 293 312 290 326 300 230 147 52 3 0 2361
7 0 6 54 82 189 248 245 275 309 307 250 182 73 4 0 2224
8 0 6 41 11 135 243 283 296 330 299 232 154 66 4 0 2200
9 0 6 52 127 172 251 283 319 317 311 236 153 61 2 0 2290
0 0 8 45 78 131 268 341 329 311 287 238 172 72 3 0 2283
1 0 9 69 157 191 264 267 358 345 296 228 15! 31 2 0 2368
12 0 9 67 95 162 166 243 350 283 315 236 151 41 2 0 2120
13 0 12 50 131 191 266 272 383 376 314 , 235 153 57 3 0 2443
14 0 I 46 88 174 221 230 324 363 317 241 143 30 5 c 2193
15 0 7 64 157 208 292 304 254 283 298 221 153 72 8 0 2321
16 0 13 73 153 167 269 280 335 329 314 242 166 89 10 0 2440
17 0 9 45 146 231 288 283 304 336 312 20 151 65 6 0 24 16
18 0 10 52 146 186 255 313 335 339 298 222 124 56 6 0 2342
19 0 10 70 180 269 297 363 384 366 319 242 160 69 6 0 2735
20 0 9 56 93 212 251 357 333 358 320 244 170 89 6 0 2498
21 0 12 59 151 233 250 ~ 208 216 238 70 217 15 18 0 0 1497
22 0 6 25 7 15 24 84 181 307 2178 150 67 29 2 0 1175
23 0 14 81 163 235 216 308 265 287 309 195 65 15 0 0 2153
24 0 9 62 126 205 230 268 326 331 195 179 176 17 5 0 2189
25 0 2 34 83 128 133 _ 108 132 65 38 87 51 25 2 0 888
26 0 12 73 172 182 186 ~ 195 367 355 307 243 16'1 63 8 0 2327
27 0 15 1 133 246 1308 343 299 267 246 173 107 52 6 0 2272
28 0 21 92 163 253 354 391 411 374 339 262 188 115 13 0 2986
29 0 22 81 123 269 315 355 403 382 335 261 155 94 1 0 2806
30 0 18 93 182 258 249 264 391 317 332 275 108 0 3 0 2620
N 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

TOTAL 0 324 1842 3735 5951 7569 8478 9551 9527 8396 6322 3974 165 | 133 0 67453
MEAN 0 1 61 125 198 252 283 318 318 280 211 132 55 4 0 2248
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May 1991
Hourly totals
Time 04-05 05-06 06-07 07-08 08-09 09-10 10-11 ]1'12 12 13 13-14 14-15 15-16 16-17 17'].8 18-19 Total
date
L 0 21 11 200 275 338 380 390 306 300 275 98 21 1 0 2722
e 0 28 107 193 271 288 383 397 390 320 290 165 60 3 0 2895
3 b 16 79 121 203 336 276 370 382 277 151 110 54 8 0 2383
18 75 112 162 248 281 272 222 235 131 69 44 4 0 1873
E 0 25 106 187 187 238 351 308 221 111 105 69 30 2 0 1940
0 ly 49 104 234 334 326 262 214 247 184 108 36 3 0 2120
7 23 101 128 260 326 294 359 285 223 114 107 56 9 0 2285
8 b 14 1 157 233 209 184 279 338 313 229 164 76 10 0 2263
9 22 87 135 213 217 229 354 374 122 55 49 33 4 0 1894
29 81 92 223 354 363 289 21 17 35 30 29 4 0 1567
16 96 146 214 242 184 323 274 71 87 158 59 1 0 1871
23 96 178 237 360 326 384 366 311 248 165 74 5 0 2773
13 17 86 157 204 264 307 347 335 314 252 164 68 6 0 2521
14 0 18 88 180 146 210 322 370 352 156 128 81 47 8 0 2106
15 0 20 88 151 199 2317 340 349 346 314 253 141 66 6 0 2510
16 0 17 86 1 80 88 286 % 340 323 205 - 35 6 0 -
17 0 24 97 189 257 255 169 41 125 199 159 84 1 0 1632
18 0 8 12 15 21 103 205 293 298 249 222 135 51 6 0 1624
0 17 93 138 218 244 349 322 293 230 177 108 61 5 0 2255
0 24 100 181 256 321 377 386 375 130 18 13 1 1 0 2193
0 17 35 105 196 199 339 333 275 60 62 59 40 8 0 1728
0 10 39 85 209 251 — 294 288 216 277 247 131 27 8 0 2082
23 0 15 126 172 133 104 154 169 283 297 142 117 88 9 0 1809
24
25 0 2 15 74 107 121 131 352 238 125 193 169 62 8 0 1597
26 0 19 74 214 253 341 ‘372 359 362 342 98 94 43 4 0 2575
21 0 20 69 123 201 235 261 231 207 200 150 62 21 3 0 1789
28 0 12 67 144 149 235 176 193 320 144 38 21 35 8 0 1548
29 0 16 54 73 235 314 230 132 84 61 58 38 21 4 0 1320
30 8 95 183 258 292 295 250 351 171 62 65 22 3 0 2055
31 b 26 100. 172 151 269 352 216 136 132 59 127 40 3 0 1783
30* 30° 30* 30* 30% 30% 30* 30* 30* 30* 30* 29. 30° 30* 30%
TOTAL 0 550 2369 4280 5991 7573 8536 8914 8245 6197 4467 2982 1400 161 0 61665
MEAN 0 18 79 143 200 252 285 297 275 207 149 103 47 5 0 2126

REMARKS : o MISSING VALUE OR NO DATA REPORTED
s MEANS INCOMPLETE DATA IN THE SPECIFIED HOUR
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June 1991
Hourly IOtals
Time 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 18-19 Total
date
o 1 39 63 121 218 307 247 143 78 47 55 56 50 0 1428
2 2 48 63 82 106 122 135 184 166 135 171 136 38 0 1391
3 1 33 115 191 274 316 306 296 319 217 173 91 40 0 2465
4 1 19 73 95 176 311 384 362 264 258 183 43 5 0 2174
5 0 21 46 108 222 217 93 126 195 106 192 84 21 0 1432
6 0 22 56 76 126 144 164 253 266 153 88 74 27 0 1451
1 0 13 43 69 105 155 211 229 328 162 105 102 55 0 1581
8 1 IS 69 136 175 198 263 163 204 169 116 96 24 0 1637
9 1 26 104 206 291 233 128 4 184 188 86 62 28 0 1581
10 0 8 32 43 71 142 194 166 206 139 41 56 29 0 1130
11 0 14 82 98 191 178 146 171 171 34 34 86 41 0 1250
12 0 21 65 136 135 199 233 172 103 119 50 30 15 0 1281
1 1 17 54 101 177 220 329 3217 197 167 86 33 13 0 1723
14 0 16 56 158 257 278 245 134 279 248 195 154 65 0 2093
1< 1 36 113 200 275 312 287 177 125 61 56 110 63 0 1821
16 0 27 . 124 225 285 2117 187 178 163 98 95 25 0

0 22 70 124 179 212 257 214 136 137 - 80 32 0
18 1 16 61 158 179 183 136 225 203 132 - 81 22 | 0 -
19 0 3 45 129 132 174 323 324 188 223 11 89 65 ! 0 1876
20 0 29 67 139 238 274 274 266 205 196 154 131 48 0 2027
21 0 38 121 197 207 210 - 197 196 199 85 23 5 i 0 1479
22 0 26 112 142 163 176 186 140 223 146 137 113 39 0 1606
23 0 22 69 . 218 150 128 121 160 116 91 63 31 0 -
24 0 5 8 38 94 176 202 176 239 181 141 124 36 0 1423
25 0 15 68 175 286 343 _.347 380 365 290 210 67 59 0 2611
26 0 24 55 112 225 299 381 384 339 206 209 - 24 0 -
27 0 18 66 154 162 90 190 384 204 332 244 161 81 0 2093
28 0 21 68 138 189 220 239 149 191 260 182 104 85 0 1857
29 0 24 59 193 259 250 253 260 289 211 223 175 84 0 2355
30 0 20 90 177 269 331 364 394 380 337 247 178 7 0 2871
N 30 30 29% 29* 30 30 30 30 30 30 28* 29* 30 30 30
TOTAL 10 662 199.' 3820 5824 6705 7119 6744 6614 5344 3761 2679 1223 127 0 52625
MEAN 22 69 132 194 224 237 225 220 178 134 92 41 4 0 2105
remarks : IS MISSING VALUE OR NO DATA REPORTED

ot e MEANS INCOMPLETE DATA IN THE SPECIFIED HOUR

617
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July 1991

Hourly totals

Time 04-05 05-06
date

1 0 21
2 0 6
3 0 23
4 0 11
5 0 16
6 0 19
7 0 26
8 0 21
9 0 7
10 0 18
11 0 12
12 0 17
13 0 14
14 0 1
15 0 10
16 0 5
17 0 10
18 0 9
19 0 1
20 0 10
21 0 7
22 0 9
23 0 8
24 0 6
25 0 4
26 0 9
27 0 2
28 0 1
29 0 6
30 0 8
31 0 5
N 31 31
TOTAL 0 338
MPANI 0 1
RIJEMARKS :

06-07

93
32
88
22
54
125
101
95
53
97
44
79
62
47
53
23
53
55
83
42
26
56
48
35
22
38
17
9

43
52

3T

31

1677

54

07-08

187
58
160
43
161
206
192
169
114
146
135
174
142
176
92
43
95
113
175
75
54
123

31

3494

113

i, AT TIONM

08-09

247

196
80
289
163
269
256
182
242
267
246
194
157
169
61
no
255
234
153
159
189
141
132
64
218
101
31
101
146
121

31

5246

169

09-10

310
133
291
135
293
320
329
312
146
317
326
336
233
156
178
91
116
293
327
206
110
240
212
157
111
164
129
68
196
270
139

31

6644

214

IS MISSING VALUE OR NO DATA REPORTED

*ess means incomplete data in the specified hour

10-11

230
211
317
122
298
348
378
346
172
359
327
359
249
122
244
173
137
311
295
157
172
249
182
274
104
98

242
113
252
282
182

31

7305

236

11-12

299
345
209
119
288
384
219
372
205
379
349
252
273
225
221
192
209
346
364
213
185
171
292
334
167
215
234
208
215
256
147

31

7893

255

12-13

178
316
340
143
252
350
268
364
139
351
301
255
255
180
125
264
231

312
351

191
249

234

329

343

207
255
163
286

162

31

7897

255

13-14

94
176
272
125
206
197
248
290
170
166
145
205
306
138
196
183
160
319
269
167
117
225
217
255
150
200
149
244
274
211
126

31

6266

202

14-15

93

140
187
121
213
188
201
255
133
113
63

128
182

200
85

62

209
238
184
75

123
120
132
141
122
144
1717
180
231
139

30*

4579

153

15-16

58
102
69
84
155
107
153
147
83
74
33
148
150
64
85
47
25
144
171
75
89

94
10
105
136
53
85
158
144
64.

31

2921
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2
Radiation Balance Q and Total Radiation (  and sky) T.10 M.'/M

Bangkok latitude 13 44 longitude 100 34 €

August 1991

Hourly totals
Time 04-05 05-06 06-07 07-08 08-09 09-10 10-11 ]1-12 12-13 13-14 14-15 15-] 16-17 17-18 18-19 Total
date
1 0 5 38 69 160 213 189 -79 181 232 203 107 58 10 0 1644
2 0 9 57 134 227 292 219 323 304 226 102 60 34 8 0 1995
3 0 I 62 156 157 142 182 154 187 87 211 89 65 11 0 1514
4 0 14 90 173 256 315 366 373 358 326 219 159 66 16 0 2731
5 0 3 21 93 79 81 146 292 318 264 220 163 48 5 0 1739
6 0 5 20 60 96 153 230 276 204 0123 135 162 73 12 0 1549
7 0 4 36 90 211 291 308 367 307 193 161 64 5 0 0 2037
8 0 16 78 125 158 129 7 199 185 135 180 87 35 4 0 1408
9 0 16 82 121 247 277 280 289 287 156 144 81 38 5 0 2023
10 0 17 89 95 226 298 362 3 241 259 170 108 40 3 0 2230
11 0 13 64 127 151 248 265 g 222 69 . 157 113 29 3 0 1583
12 0 7 41 81 186 223 251 141 106 40 4 2 0 0 1304
13 0 8 51 135 145 203 161 233 163 71 47 34 22 2 0 1275
14 0 6 31 64 175 247 79 331 206 140 79 60 18 1 0 1637
1< 0 5 24 81 164 301 316 232 305 174 42 57 13 3 0 1721
6 0 10 60 116 183 208 202 235 165 169 181 73 49 3 0 1645
7 0 13 60 115 158 221 131 125 153 140 83 46 18 1 0 1264
18 0 3 28 59 65 66 87 74 87 68 29 29 13 1 0 609
19 0 3 22 29 139 226 148 157 149 187 88 66 26 3 0 1243
2C 0 6 32 86 194 194 293 146 124 82 82 66 49 7 0 1361
2 0 9 52 118 264 298 201 269 248 249 75 46 26 0 0 1855
22 0 8 58 100 161 261 “ 150 138 67 12 10 6 2 0 0 973
23 0 10 43 88 87 114 130 89 109 145 124 91 67 7 0 1104
24 0 14 83 151 222 228 257 257 264 230 175 116 53 3 0 2053
25 0 10 77 175 170 191 _.200 319 245 264 157 1i5 32 0 0 1955
26 0 12 68 168 186 174 190 187 189 186 152 126 65 6 0 1709
7 0 3 19 51 - 185 259 2117 88 108 145 119 43 1 0 .
28 0 36 74 125 106 154 ﬂ 159 141 129 88 35 0 1262
29 4 32 82 103 219 208 160 43 51 13 5 0 1123
30 12 80 154 234 222 234 283 188 163 184 146 56 5 0 1961
31 0 13 80 131 174 254 240 232 195 233 207 4] 2 0 0 1804
N 31 31 31 31 30" 31 31 31 31 31 31 31 31 31 31
TOTAL 0 274 1620 3301 5103 6580 6715 7111 6199 4981 3982 253 1088 124 0 49615
MFAN 0 9 52 106 170 212 217 229 200 161 128 82 35 4 0 1654
REMARKS : ISMISSING VALUE OR NO DATA REPORT ED

*es¢s means incomplete data in the specified hour
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September 1991
Hourly totals
].1.'].2 13-14 14-15 15-16 16-17 17- 18'19 Tdd

Time 04-05 05-06 0607  07-08 08-09  09-10 10-11 12-13
date

1 0 10 69 121 206 214 147 308 208 8. 122 104 39 4 0 1633

2 0 12 7 160 247 326 356 328 266 256 170 129 63 4 0 2388

3 0 7 53 129 197 259 355 353 265 202 181 96 36 1 b 2134

4 0 10 63 157 246 323 312 142 240 257 190 95 49 3 2087

5 0 12 64 87 76 82 188 154 187 129 112 23 17 3 0 1084

6 0 13 82 172 260 308 290 223 181 179 38 27 23 3 0 1799

7 0 10 64 174 231 225 273 243 115 231 232 110 34 3 b 1945

8 0 9 45 85 206 313 205 194 192 218 126 134 46 3 1776

9 0 9 72 100 236 298 352 242 277 165 121 79 39 3 0 1993

10 0 7 35 92 163 290 195 221 143 215 9 47 40 1 1546

1 0 13 64 162 255 330 363 303 235 192 115 81 36 3 2152

12 0 1 3 112 122 180 296 370 %1 241 192 74 3 1 1985

13 0 8 44 161 235 253 274 280 37 28 38 23 1 1450

14 0 7 49 159 223 331 226 107 81 139 97 81 40 2 1642 T
15 0 13 76 173 246 281 210 132 97 149 91 4 17 1 0 1527 5 Wi %
16 0 10 70 165 204 265 187 93 148 193 135 121 16 1 0 1606 (877 N4
17 0 8 56 123 233 103 25 195 %o 214, 191 95 15 0 0 1498 ) 2
18 0 7 30 121 152 196 258 150 35 28 26 13 0 0 1090

19 0 8 45 126 186 213 123 96 123 138 56 48 25 1 0 1188

20 0 9 51 146 202 247 60 91 51 92 103 100 3 1 0 m

2 0 4 50 103 1y . 252 358 301 303 263 190 55 41 1 0

22 0 5 4 94 265 299 - 257 174 203 85 187 17 2 1 0 1752

23 0 14 68 144 150 254 112 237 70 92 41 45 14 0 b 1241

2 0 9 45 123 159 79 135 135 75 53 23 5 2 0 843

25 0 7 3 97 127 143 259 258 270 131 61 14 1 0 0 1399

26 0 16 57 148 229 253 308 276 145 153 163 58 23 0 0 1829

27 0 13 61 171 276 281 " 151 154 126 122 83 - 15 0 0

28 0 15 80 1 259 286 234 192 247 196 84 40 12 0 0 1816

29 0 9 21 44 74 40 26 Xb 149 94 64 20 0

30 0 13 57 107 165 255 231 165 211 116 35 g 0 b 1630

N 30 30 30 30 30 30 30 29* 30 30 30 29+ 30 30 30

TOTAL 0 288 1645 3039 6009 7178 6866 6123 5283 4884 3461 1982 794 4 0 48494

MEAN 0 10 55 131 200 239 229 il 176 163 115 68 26 1 0 1732

remarks:  ISMISSING VALUE OR NO DATA REPORTED N

oot MEANS INCOMPLETE DATA IN THE SPECIFIED HOUR
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Radiation Balance- Q and total Radiation (sun anc sky) T,10 MIM
Bangkok latitude 13 44  longitude 100 34 e
December 1990
Hourly cotais

Time  04-05 05-406 o5~  Q7-0f 08-09 09-10 1011 11.12 12-13 13-14 14-15 15-16 16-17 17-10 #6-19  Tot

Qols
| 0 ) C s 047 221 287 315 321 261 234 156 71 1o o 2095
0 ) 0 5 62 153 254 294 519 525 266 247 174 84 13 o 2177
J 0 ) 457 146 227 290 318 324 268 229 158 76 13 T
4 0 0 M 37 qr 158 291 307 305 256 237 163 81 13 0 1962
5 0 0 4 52 138 217 280 308 310 256 239 163 84 U o 2065
5 0 0 450 142 223 285 506 303 248 230 154 1§, ) 2032
0 0 5 47 129 193 263 289 29E 245 223 149 13 4, o 1924
f
9 0 ) ¢ 38 107 189 254 263 286 249 234 173 95 17 o 1906
n 0 0 € 43 117 . 260 288 205 241 230 147 76 13 ) 1926
i 0 0 347 137 208 265 276 270 195 160 79 40 1 ) 1601
12 0 0 p 37 122 208 263 278 287 237 242 122 44 1 0 1849
13 0 0 4 53 135 214 275 292 288 265 249 126 48 . ) 1950
1 0 0 ¢35 130 206 274302 322 246 215 142 71 15 ) 1959
15 0 0 .45 137 209 272 294 290 267 200 162 77 18 o 1973
16 0 0 3 43 134 210 270299 311 249 9y, 145 9a 22 0 2002
17 0 0 o T 13 a0 261 280 287 242 43 200 105 1o 0 1980
1S 0 0 4 128 177 261 298 309 215 245 144 19 15 v 1916
19 ) 0 P36 124 s0r 269 308 317 237 193 145 41 ) ) 1881
2 ) 0 0 39 131 214 214 308 316 262 238 169 5) 1 o 2046
0! 0 0 1 23 856 162 214 196 123 101 127 137 63 11 0 12%4
il 0 0 1 34119 192 265 300 309 25 209 175 91 19 0 1973
23 ) 0 P36 126 205 267 300 310 272 223 162 87 19 o 2009
24 ) ) L35 126 20< 266 302 314 267 215 153 gy 17 o 1988
25 ) ) .33 120 200 265 296 304 277 230 162 76 a o 1979
2 ) 0 Pl 126 201 267 306 VM 285 w0 169 95 17 o 2048
2 0 0 b 30 124 198 271 310 328 258 180 145 98 0§ ) 1967
23 0 0 0 31 126 211 269 342 317 0ro 241 188 96 18 0 21
29 ) 0 .40 114 182 251 290 326 298 145 167 91 J ) 1928
30 ) ) v a0 wr 172 245 307 328 .00 178 155 49 19 v LTS
3 ) ) o 30 112 181 214 227 214 105 109 90 48 16 o 1346
N 30» 30» 30» 30» 30» 30» 30» 30»  30*  30» 30* 30» 30» 30% » ¥
TOTAL ) o s 1205 3761 6043 7984 8826 8959 7299 6387 4574 2277 431 ) 57812
MEAN ) ) P40 125 a0 ass 204 299 243 213 152 76 U o 1007
REMARKS IS MISSING VALUE UR Nu DATA REPORTED

"»'» MEANS INCOMPLETE DATA IN THE SPECIFIED HOUR



333 P3 a3ppp 2 AT gy 3
0 O G 3 £ MO 105 Y10 (i " yp b

QH@WQ 3P333 33333 DB"”” 333333
APS3IP PPAAP PPA P PRPMB 5335 5
5B9%p mnshi p pas FRFEE PHGRT p
OpSMO 5 fF0  »  prepp RY * 555335 p
T PR«mf 2pr P 2222 b
OART sfiRHS sspsp saarn OO OF )
JUNOW 2 agp - - WGard  Pce ppRIRNo
05 g PR BN YAGMY - V-V fRORe ODYRER

M= = o

125

=

I SWRRO WIOOW i g vt oW Qi Pl mawRR v
| SSSS 5 e ? ?
|72 7 . 5M ? a
- [ fl Rk Rid RRY RRRPAR F
8 r: Qhdivi Stk 0 OFa R 2R BN REN-HS
1”555 S§SS " 72
RVOR i fene A A AR B PP

oP WO WA, P1 P
o finjar B8P O BRIEE 0y Wi A
Er . Rk WA A RIETE YT
'g 815K 39 3
= ls 1 rat. — fi Ni PIP Y

! - ] .. 2534



2 3 3
OP' X
fl R fl
0 ;A0
5533
S 3 5
510f ®0
000 &
33535 a S 3
MO O MM

RRR a

Sis 3 23232 °cen
PHBAC Lo« 1@ [ oo
omow v ondhh B
Troow 5 PeeT 331

: 215 33333 53533
newio -y, 53535

Br- R R R R
3 g ooooo RTSOR P
333 5 15135 355
35553 siw —a
33555 <z
ANy 2 ]*2 7 e i
' weo 55335 353 5
«7»O>N¥i>r~ :>SW09:O ;i»R S«» Z

MO M pc ﬁ)mﬂ\ﬁm/o%"“w '\bRI\B

532 | *P0 5555
R: . W“@"‘V’SRSSS

52 “SW:R
5§ R

Ofa@o — o +veyg P> POIg >

3 FRARE Bk

g i gweN 0 Q-
)

= R ORI
. @ dio SRRRR POPV
A g fifinfif 133 3

nARMA 13395

24sss 2

ety

3R o

f"Of'M Ré

MiogR <RnPR O Mo

| Z aRaad JRARN PEfT—

0" W 1040— —u" 1"

OfRRR RR R

=== RHNR

e o O

I3
of

535

°|

333

[<F)
@

7R

wW  =h

figfi 1

.. 2534

126



5 g8 “6h RN ARE ER SO aaEh |
S TR TR SsSSESsSs®/s S
o R SOR [N SRN R SNERS Y
R Sl S ks s xR =SSR S5 S SRS S S5 SES
~ SRR SR SR RS SR |l N
S RN NN R SRR R TR s
o TR IFRS RS STRR GRS TS 8
e (B9FFT ST [REES RERHS SIS 9SSR o
2 cHFiv SRS BRISS HER SRS SRR
S SRRV S S BRI S SRR 5
E SFRER SRR SIS SRS SRR BRFRIR 8
S S HE AR SR AR SRR oY 18
& oFRI%S SRS SRR (B34 SIS SERER &
S SR S50 S 55 SFERS SRR 8
S ShF33 SIEER S99 S S8 R S99TE §
S SFR 5FRES SIaTS cRH SRS SR 8
B =199 PR o SFNGS B SRERRE S
B RN SR 19998 SRR S9RY SRR
B NaRS Suddc SRR GRS S99 GSRR S
B S3S RieE NN SRR RS 8RS
ERSSSSERSSeefS S SSSPSons SRS SES P SH SSuttfe
S NS MRS R RS IS aRTN e
SRESc=SESSEoSISESS SIS SSRSISSSSSE S sl
ggwwm%ﬁ%mg
8 9 T B9R 3999 S9N SRR

WTHA NGMOILMEBNISASND DTN U Innjuinyn d guo» S



§ |

J R?

I 2.RRs sp Bilaf ool
1 "$R“> $sRRR RRRRR RRRRR RaaR
s BSR 3RRR RRRRR HERRR R 2R
SRB RRRRR RRRRR RRRRR R R
® SB3BR RRRRR RRRRR R RRs si°R
O ORR REIfRY C0PRA 7008 HRFIR
9 BP0 RTO7D 5i1 15 AWVR pOpar
1 CPRBR ORRER FIEPO £5V<D ki)
g Rofss FRRV MDD 4500, pdpoe
1 RRPAD Padaf BPRNR ©<T¢  BOARG
B aPgP0 90T aiee anaa 3B
5 o CRRAR RRRRR HrQe DHPLR
o RBS naaaa PATRE AQ5.- Mdog
B EROET PO97D anasa £MEER aacar
Gig PP BEfi RRARR FRLAE R TGR
_ iR REIRL siirh dPaad P
Poeeng Aty A9 Y AV44R  sHMiA¢

| aSsSR a s:RS $SSSS sowrs SAASS

s MNA®® 35S B RBaas BBS!OP 0000w
aza3s P PPRRS Srrrs 733%°
aaaal sa BS saBRs B33s
FRerf s BBBS

IR 3aBB; RBBas SB;

; a BRa Ra aRBRs aR3sR
-«nvi O»c2 aaaaa ;s saisS3

cur. » A l.

R 3
3BBR X

RBBSS

1,

BRBSa
RBB 1
RRBRR =
CEREE
A,

et =
il RF
daadad

ppOYg
RY% 45

aa

p

»9

]

AUl

w

D ¥

PP%P]P
§I0h 8
“ogv

H

U

10

saisi

I

oM—

R s RI

Yy

PADP* P

hll

JBBSB *
5 R
$55SB

SIRR

n

Z19

A

W

SSRrS

aaaas J

1

.. 2534

128



()

4 ?

o -

1 ? ?

IV*ro - oplsr)

AP i
3

1H0 - 10

i 55553 55555

p0§§§i WA= P

oopVipor-p 0-TO0"

(ARRE:!

1 7278 27
|7 77
ow N -

m

17 M

E -0 -

7772

al

O0k03S

-PSOV\

—01'~0

W—mn-7"

TI>pgp

7777

a??

3% 7"

555 5

5 5 35
5555

1»01 5 5

0< 7 9k

55 55535 +i0T04
5553 OMI0> 3 5

5555 3 353 5
900 53535 70 P
@‘Q)K) r1 NOO 19; 000
5535 3 —oppo
!040'00 ropprg) QMin @
15555 §RPPR 553535
715 5 555 7 9
I- b0 S ?
- ReARR

) firik RANG®n
B —R8BeR afe N
RT ROAO rHesie
L3373

o FRERM BROARE
5 pep«y Wh—ﬂg
12 TOKy 97 of

Ik ? 16?7 ? °

| .. 2534

129



b 1991

Rri£sB

. a a BRR
a aaRBaBRR RaaRa
"dR“fi 5 55

1 aRBBB BBRBR R&Rsa
E3BBa aaaRR RaBs3

1 asssS BBsB 3 RBB53

J BBBSBaaa :

SSa aa

1 5sadSs Ba s aa ba

1 9Brinis §8RS Rssssr
§ 00%" # 30aH., 1Rl
4500 habhw RRA PR
glp0  #- -RN Mgy

S fiRiiBBBARB ndstin fiRshifi fifiBfin

ﬂ mz””on @ PQJ *Pr_iP !ﬂ '-!Ev:k.l?)ﬁ;*

1P

riafisti ~ SRSriR fiRfin
3R Raah R N BSL
1 RRBBiri Ra3Ra BBBss
1 riririRR SaSaa

1 sSrss R3ard 1 rre

asSs;
I 3R-Oi< Iow PPl
POPERPT P BB
i 3 3 3
fergh P EP

oope Baih BhBRY DAk

W - =

«

BRaBi RRR33 8BRRS
aRaa RaRaR
Ra8BR RaRBa
3 £E3
RBBBB ad3BB
aaaaB RBBBB

saBBS RsEBB

aRaaa
aaRaa
3t
BBaaB
BBass
BBsss
§ 5312

RnR3R

$SS S SS

RSR SR RR§sS
r5me 4% Qrd
M fzbulzc_[E i

100

e S
59 5!5n8
fi'riTififi
DT THQQr
fi§*Bri ritirisri
rissari’ &% 3.
BBBar RsRRi
38333

aa 5SRRSS

Fidrfrirl
fiaririri

Rsss
ariaSa

a3aR8

riaSaa

1*3 3 3*5 P* *3 k% X * **3 *3 *
T %Y

FROPP Boot -

2 2

£EE 7% £33

7 RRaRS aRaBs

mnﬁéa m

P,

R
i

T T+

P

P

B

. . 2534

130



1 00 pp 0600 dy@py B- o0 gd@Ry Vnshir
1 00 90 a0 Cf  pop Y0 sp g PHOMIFS
SR B8 n g0 B tePrr O BRRMHRe
8 Rt nee® 9URR  spR MO0y RVOMNPs
BBV fRr n OBr o °0 g90He pIRKY =
B0 o pra0 820 B MG ppnngo s
= WROP, O¥8ns sssn R # OB tifRMis
b %Rt gcProcc B 1048 faset Rtfshis
B g5 s Piogs 8Bs e FORFR +Pifks
§ O gfc pref  0d Piefr 0000V g

131

g
B sd d ppess it dddd g §558
S 8 80 Qc8s — O g0¥¥=g
g il ¢ 5 089 0me AOOHR PO:Ps
8 1d  dd g dddr s o Ko RHERRRS
Ygpk it 8% se nfson 9550 RidPRs
" i g8 5o d 685 Lree rfiPBRs
"o R R % ¢ YaRR graeO HECHO s
P B« G¥f2 05sP€ 0 Opf BYAYP YRTI ¢k
B ARIR RHBEE £YPoR afPaP YHRIP ORYVNF s
5 p¥b i op¥sP 89 Booka BOVOV RVIRC
g NVl BERAA NONRY of o ¥RdFO REGPEKe
) AP 8 inkfs R0 ot ARPT ankNoPs
2 8a%s §OGFs &1 of O'pet PIRYVR dEfRd s
§ ;o 40 VIR 0GRy O%GaR RRAG: AA¥fAtsy
5

oo

[{=>]

L pdv 90 R B f Ry g O He¥Rls

sg. _ @V Weo- "ze O Q¢ 'dftdd %RSRSRE

.. 2534



tR 35
L RR ",

5 5 «
7
B 00—

1 7800

1

5535

-0 < D
N>« X

155 5

>0 W0 —0

NN

coO wum wud =

3 fon——

REACS
RSRE
RERS

ANN {
g

1
2R

753
2

Y
?
?

35 %

R 3
£ Ral
SSSSr
BuRtS

RRRRR RR 2. RRRRR

3 7 RRR
RHSE 2 R RRR
.0 7 RO
”
ifinN 2 7

06« ¢ ?

RRRRR °N¥-o 9
7 R 7

« ' - MOPL

R 3

) BuhP UENER

2 ﬁgl—ﬁ ?

35

RR RR R
Wpe g 9 R
RR RR ‘¥ ¥ R RR

RR R R

- d—w0
P 5

Q0 H solp

R

R E

-0

srrgg uerag el 9 0 Hrufie 3

pBRLl RRMNE owimo RS,
ki ipR RSYSS Hhifbw

Rishgs 27 M

REIT R S S
dhifg o 77
RRS? R RRRRR £ RR
wrmal -t 28007

BAsHA 3
WslBouh 8
P§5759
I wPa
KEan AR

SRRRS : J

e . 2534

132



S SRR NN SRR SR SR S s o
= RN SRR GSS 19d0NS ROaR NSRS 8
ra SRS OGN IASS S AR R 8
N HRFS SR TN RS RNER SNER R
~ NS AR SRR S0 SN I8 1S
5 1l MR oS Y SRR SRR 8
o RS KRRIGS O ARES SRR NI 8
o NG R SRRYS [P SHISSS 19999 8
= FFRER RIS SIS SRRgS SRS SRR ©
Q@ IS R SIS ShRAS omdds SIRRE 8
B SHFS o 5FERS %5 SReY SRR o
=i EHETRS BERMS BREIS S839 (RS SHIRIS &
o SR SRR SRS SRGR RS SRR &
o SFRSH SRIPR RIS £ RN SR
= SFRFS SRERE BRERS RES S9N ERERN S
= ERiSSn SRS ISR oFRES YRS EERe |
o FRAS HRE IRN IRE RSN RSB
s 199999 RS SR YRR SR 98 &
B RN R8s RAR Rl IRKR 1R 3
o [ERS RI3GS IRIR [T IR [/RR 8
o RIS IR FRE g I%t R T
= RS QIR R 165498 Gade (TR ]
3 RN RN RIS [ISHAS mdadd 9383k &
é@@%m%mmm&a

§gmmmmwwa

WTTRL S ® 3T ] i ghiabp v nnunpinT 1saiiigu - - €534



Boed 2 99 90780 5pR

f «B900 pp 77 35333 3 33 5 3

RRRR ? 7 RRR 77 33a 33 a3

e {

KSRK 9 7 3R 5 35 E3 R
B R JBgR0 MWD ¢upich s 599 RBisgn

RORAE 20 0 990 9900 FR8BR3 0 9

R R 777 77 sa RRR

R 227 M2 220 2aRIR 22977
5 97 2 150 8RR R R
"BEW oy 2R MOF) mRapy 553 o B0 B
Romp o —T VBONT 1aare OV il |
5 23 OFOPE 0wy 55eg MO mmoms
5 5 9 2 3Kksss 3 PEEEAR 4
SR 7 583 7 R 0SR00 8
» SRREZ 5 E SR S RRR
R RRR 7 v 2 1 RESER
nsde- mubsd sPED AN: T BYRRR mRweidy
EIERE rREBs ROT - dimnng 22O%N RMEROR
FTRRE 7058 PPisil mabtel Bkl AERSRE
STVEN Al s PRRRe PRAVD EIEW mRagR

3 9 BROsO 3 37 9 f» q94» O

2 afsaa 73 M 3 5 3
my  BML o D6 c0top Fy o gpl «
§ E 53353 s 0 PIRBa3 33

5 r. Al N§ E a3 333 333
upMa2 _1.. R f«O gaSafia anfiNSB §

ai . . 2534



: BANGKOK METROPOLIS
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Day

CAEEO N

© w — >

1
12

14
15

16
i1
2
2]
i
2
2
i
23

30
kil

Mein

0100

24.0
21.3
19.5
20.4
20.4

18.0
19.1
23.2
24.2
23.5

25.0
25.3
25.5
25.3
25.7
25.6
24.8
24'0

23.8

0200

23.5

20.0

74.6
24.0
25.0
24.9
21.8

"2.9
24.4
24.3
25.2
24.2
25.0

o

0300

23.0
20.5
19.0
20.1
19.7

18.3
18.5
21.5
23.6
23.0

24.4
24.7
29.6
24.2
24.8

29.6
23.0
22.7
24.2
23.5

29.3
235
24.6
29.3
21.0

22.3
23.2
23.5
24.6
23.7
79.5

22.8

0400

22.6
20.3
18.1
20.2
19.1

18.1
18.3
21.3
23.0
72.8

23.7
24.4
24.0
24.0
24.5

24.4

22.5

22.0
07 7

239

23.9
0.
29.9
23.7
205

21.6
23.0
23.1
24.0
23.3
29.0

21.4

0500

22.4
20.0
17.6
20.5
18.5

17.5
18.0
20.8
22.5
22.1

23.4
24.5
23.'8
23.7
24.¢

24.1

22.5

21.8
Ty

u

97 7
2300
24.1
23.4
20.1

213
2.1
2.8
23.8
23.0
7.9

L3

0600

g
19.6
1756
20.8
176

17.0
18.2
21.2
22.2
21.7

2
0

)i
25.0

23.9
220
212
2
u

LB
22,6
25.2
2.8
20.0

20.6

22.2
22.6

o

21.9

Pry

0700

23.2
19.7
171
20.6
17.5

17.0
18.3
214
22.0
21.2

23.2
23.7
07 0

23

oc. 0
1y
21.1
21.2

22.1
225

23.4
23.0
24.9
22.5
19.7

20.0
22.7
22.4
24.4
24.0
23.0

21.9

December
temperature

bulb

0800

23.7
20.2
8.7
20.8
19.1

18.7
19.7
22.1
23.0
22.5

24.0
24.9
0,
i)
25.5

24.6
29.0
22.5
24.0
24.3

24.5
25.0
25.2
23.0
21.1

211
24.0
23.2
25.2
25.0
24.1

23.0

0900

25.2
21.8
21.3
22.1
22.1

21.5
22.5
23.8
25.0
24.8

21.0
21.8
29.0
21.7
28.5

21.1
27.0
26.8
21.2
21.8

26.7
21.3
27.6
254
25.0

25.7
26.4
27.9"
21.2
21.0
21.7

25.8

1990

1000

26.3
23.3
22.6
22.9
23.8

23.7
25.1
21.0
21.8
21.8

28.6
29.9
30.1
30.0
30.0

29.6
29.7
25.5
29.2
30.7

29.3
29.5
28.8
27.6
27.6

28.0
28.6
30.1
30.0
30.1
29.5

21.8

1100

26.8
25.0
24.6
25.0
25.0

25.2
27.0
29.2
29.3
29.7

30.3
31.2
31.4
315
315

30.8
30.7
30.0
315
31.6

31.0
311
30.0
29.0
29.0

28.9
30.8
31.9
311
317
30.5

29.4

(Col<siu )

1200 1300 1400
2.7 280 283
6.0 201 276
258 266 27.6
6.6 274 283
265 215 281
270 284 28.6
285 290 295
301 315 32.0
304 311 316
3.0 320 324
320 325 324
3.6 328 33.0
3.4 328 334
3.8 304 327
325 333 337
24 31 WY
36 WA 350
31'6 i 31
6 e 34
28 WL 38
BT 35 318
3 4 325 326
308 310 318
305 302 306
307 312 318
31.0 ﬁ_&] 323
32.0 33.3
3.0 332 338
320 326 3%
325 331 WU
32.0 324 322
307 313 317

1500

28.6
21.7
27.6
28.3
28.4

28.4
29.7
31.8
31.9
32.5

29.8
333
33.4
33.5
33.0

Tt 1

33.5
33.3
33.1
34.6

315
33.5
32.2
315
315

32.6
32.9
35
32.7
33.5
3L

317

1600

28.3
27.6
21.2
28 3
21.1

28.2
29.3
30.5
315
32.5

314
32.4
32.1

hre=3e}
S= O

35.1

33.2
33.7
33.0
3.1
33.8

31.6
3.1
31.6
30.6
317

32.5
33.4
33.4
33.4
33.2
31.0

31.5

1700

21.5
27.0
26.0
21.2
26.¢

21.0
26.5
30.1
31.0
315

30.5
31.0
30.9
320
32.1

315
32.5
317
31.0
33.5

31.4
32.5
31.2
30.0
30.5

32.0
32.3
35
32.6
31.8
30.7

30.5

1800

26.0
25.0
24.9
25.7
25.6

25.5
26.7
28.6
2.8
29.5

29.6
29.4
29.7
30.8
30.5

30.0
30.0
50.1
30.1
30.1

29.0
30.7
30.3
28.0
28.6

29.6
31.0
30.5
31.0
29.5
21.9

28.9

1900

25.4
23.8
24.0
24.5
23.6

24.0
25.6
21.6
27.6
28.2

28.5
285
28.9
29.9
29 3

28.5
28.6
28.9
29.0
28.4

21.0
29.4
21.5
26.1
21.5

28.6
28.5
29.3
21.5
21.7
21.9

274

2000

24.5
i
23.5
23.1

23.4
25.0
21.2
2618
21.7

28.4
28.0
28.1
29.2
28.9

21.5
28.0
285
28 2
21.7

25"
28.2
26.8
25.4
21.0

21.6
21.5
28.5
27.0
26.8
26.4

26.7

2100

24.4
21.7
22.¢
22.8
21.5

23.0
24.8
26.6
26.7
21.1

28.0
27.¢
21.8
21.5
28.1

26.5
26.5
"7
21.5
21.3

25.1
21.6
26.6
25.0
26.5

21.0
28.1
27.4
26.8
26.0
25.4

26.1

2200

23.9
20.7
21.9
21.6
20.5

22.2
24.5
25.9
25.5
26.6

21.3
21.3
21.1
21.0
21.2

26.2
£5.3
21.1
26.¢
26.5

24.7
21.5
26.3
25.0
25.5

26.7
28.0
21.0
26.7
25.6
24.9

25.5

2300

22.9
20.5
211
21.1
19.4

217
23.1
24.6
24.5
26.1

26.5
27.0
26.9
76.5
26.7

25.2
25.0
25.6
26.5
76.0

24.4
21.0
26.0
24.8
24.0

25.9
21.5
26.0
26.0
25.5
26.0

24.8

2400

21.8
19.8
20.5
20.7
18.8

20.3
23.4
24.1
23.9
25.4

26.1
26.0
25.5
26.0
26.0

26.0
24.8
24.6
24.8
25.e

24.1
26.4
250
23.4
23.5

25.0
26.2
25.8
25.8
25.4
26.1

24.2

Mean

25.1
22.9
22.3
23.3
22.5

22.5
23 8
265

26.6
26.9

21.5
28.1
281
28.1
28.5

27.9
27.4
26.9
271.8
21.9

21.1
21.9
21.6
26.4
25.8

76.6
27.8
21.9
28.1
21.7
27.4

26.5

9T



cime

JAM

6:
00

0« (D —

FEB

©o ©o

1nt:

12
13

15
16

00

00

oo

00
00
001
00
00
00
00
00

00
00
00
00

00

00
00
14:

00

00
00
AT

18:

00
00

MARCH

00
00
00
00
00
00
00
00
0c
Loc
Loc
Loc

Loc

co

-90
-75
-60
-45
-30
-15

15
30
45
60
75
90

-90
-75
-60
-45
-30
-15

15
30
45
60
75
90

-90
-15
-60
-45
-30
-15

15
30
45
6c
75
9¢

cos 0 -

o oo 0 CcCo 0 O OO0 © 9 9

IR === === — R = R )

o oo OO0 O O O o o9

.02
27
50

.85
95
98
95
95
10

27
.02

.05
19
42
.62
a7
96
.89
.86
a7
.62
42
19
05

01
24
A48
.68
.83
93
.96
93
.83
.68
A48
24
01

o oo o0 00 OO0 0 o o9

o OO0 OO0 OO0 OO0 oo O

cosl

0.347
0.4 04
0.458
0.504
0.339
-0.561
-0.
0
0
0
0
0
0

569

561
539
504
458
404
347

218
278
333
381
418
A4l
449
441
418
381
333
278
-0.2131

041
102
160
209
246
270
278
270
246
209
160
102
041

3.15

RB-co.ro

/003 o- tim$ 00 coso 3 cos 0
\PRIL
4.093 6:00 -90 0.04 0.159
-2.693 7:00 -75 0.29 0.098
-1.240 3:00 -60 0.52 0.042
-0.904 9:00 -45 0.72 -0.007
-0.769 10:00 -30 0.87 -0.044
-0.709 11:00 -15 0.96 -0.067
-0.691 12:00 0 1.00 -0.075
-0.709 13:00 5 0.96 -0.067
-0.769 14:00 301 0.37  -0.044
-0.904 15:00) 451 0.72 -0.007
-1.240 16:001 60 0.52 0.042
-2.693 17:001 7 0.29 0.098
4.093 13:00 901 0.04 0.159
MAY
4,093 6:00 -90 0.03 0.313)
-1.447 7:00 -75] 0.31 0.255
-0.794 3:00 -60 0.54 0.201
-0.619 9:00 -45 0.73 0.154
-0.545 10:00 -30 0.87 0.118
-0.512 11:00 -15 0.96 0.096
20,503 12:00 0 1.00 0.088
-0.512 13:00 15 0.96 0.096
-0.545 14:00 30 0.37 0.119
-0.619 15:00 45 0.73 0.154
<0.794 16:00 60 0..54 0.201
-1.447 17:00 75 0.31 0.255
4.093 13:00 90 0.08 0.313
JUNE
4.093 6:00 -901 0.09 0.384
-0.424 7:00 -75 0.32 0.327
-0.336 8:00 -60 0.54 0.275
-0.309 9:00 -45 0.72 0.230
-0.297 10:00 -30 0.e7 0.195
-0.291 11:00 -15 0.96 0.173
-0.290 12:00 0 0.9s 0.166
-0.291 13:00 15 0.9 0.173
-0.297 14:001 30 0.87 0.195
-0.309 15:0c 45 0.7: 0.230
-0.336 16:0c 60 0.54 0.275
-0.424 17:0c 75 0.3 0.327
£.093 113 oGt 0.0 0.384

0

1

4,
Cosine of Angle of incicense .Cosine of Znith ~ RB

I'B:-COS() fcos 0-

4.
0.
0.

oo oo o oo

~

1
0.
0
0
0
0
0.

0
0

093
343
091
009
050

070
075
070

050
009

081
343
093

093
310
374
212
136
099
089
099
136
212
374
810
093

093
003

509

317
225
181
168

181

225"
317
509
008

093

137
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time €O cos 01 cos () re=cos() rcos ()_ rime co cos o - cos 0o RO»cos() /cos o-
JuLy 0CTOBER
6 00 -90 0.09 0.3 1 4.093 .6:001 -90 -0.041 -0 .62 4.093
7:00 -75 .32 0.2941 0.917 7:0 1-75 0.21 0.223 1.068
0 00 -+50 0.54 0.240 0.446 3:00 -60 9.44 0.279 0.635
00 -45 0.73 0.195 0.268 9:00!-45 0.64 0.327 0.514
10:00 -30 0.87 0.159 0.183 10:00 -30 0.79 0.365 0.462
: -15 0.96 0.137 0.143 11:00 -15 0.89 -0.388 -0.438
13:00 0 0.99 0.130 0.131 12:00 0 0.92 -0.396 -0.431
13:00 15 0.96 0.137 0.143 13 005 15 0.89 -0.388 0.438
14:00 30 0.37 0.159 0.133 14:001 30 0.79 0.365 0.462
15:00 45 0.73 0.195 0.2 8 15:00] 45 0.64 0.327 0.514
16:00 60 0.54 . 240 0.446 16:00: 60 0.44 0.279 0.635
17:00 75 0.321  0.294 0.917 17:001 75 0.21 0.223 -1.068
Afiﬁ‘g_l_ 90 0.091 0.351 4,093 W -0.04 0.162 4,093
& 226 4,093 6:0 1-90 -0.08 -0.315 4.093
7:00 166 0.555 7:001 -75 0.16 -0.373 -2.316
8:00 A1l 210 6 00;-60 8§73 -5 4 -1.116
9:00 063 0.087 9:00 -45 0.57 -0.474 -0.827
10:00 026 0.030 10:00 -30 0.72 -0.509 0.708
11:00 003 0.003 11:00 -15 0.81 -0.532 0.656
12:00 005 -0.005 12:00 0 0.84 -0.539 0.641
13:00 003 0.003 13:00 15 0.81 -0.532 -0.656
14:00 026 0.030 14:00 30 0.72 -0.509 6 &?

3.15



19 LIGHT SOURCES: THEIR CHARACTERISTICS AND APPLICATION

TABLE 19.6A Coefficients of Utilization"
Dta BYdiling Reflectance”, 3% Hoor Rellectance. No Window Controls
() Qercast Sy

cu

leghc D Dt Ot

Wl
Refledace: 0% 3% 1% 3P T I

Depth (%c
0248 0226 0172 016 0129 012
Mex 30 0245 0223 0169 0155 0123 Q118
0 0242 021 0164 0154 0120 0117

20 0143 0105 0090 0078 0073 .0064
Md 30 0052 0045 0049 0036 .03 0030
40 0085 0024 0027 0020 0020 .0017

20 0078 0048 0057 .0039 0045 .0033
Mn 30 0029 0017 0026 0015  .0018 .0013
40 0017 0008  .0014 0008 0011 0007

@ Qear &y
Depth (5%
VBx 4318 0183 0156 0123 0108 0088 0083

20 0138 0094 0090 0071 0075 0060
Md 30 0074 0049 0056 0039  .004L 0033
40 0047 0029 0036 0025 0026 0021

20 009 0054 0071 0044 0060 .0039
Mno 300049 0025 0042 Q0021 0029 0019
40 0028 0013 0024 0012 0019 0011

@ UnfomBrigtress Gaud
s o
Vax 4318 0127 0101 0088 0079 0069 0063

20 0115 0081 0085 0064 0066 .0004
Md 30 .00 0ol Q0% 0043 0045 0037
4 0050 0033 0040 0030 0038 .0023

20 009 0064 0074 0049  .0060 0040
Mn 30 0046 0023 0037 0021 .0030 0019
40 0026 001 0023 0011 0020 0010

N Polytech
T T L

“To convert cu figures for oelllng lectance of 8% d|V|de by 09,
Lm dimension along, the window wall; depth is dimension at right angles
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TABLE 19.6B K Factors
80//54 (LG Reflectance. N¥<Hoor Reflectance
(1) Qvercast Sky

K
Giliglt 8t ft 2ft Ut
Wl
Refledane: 0% 3% T % T P ™ I

Width (5%
1% .09 121 123 U1 11 091 .09
M 30 122 131 12 120 11 111 095 .09
0 145 133 131 1% 1 11 0973 .09
2

20 0908 0982 107 115 A1 411 105 1
0 156 1020939 113 11 11 21 1M
40 106 0048 123 107 11 I 13 17

20 0908 .102 0%l 114 111 11 118 14
Mn 30 094 119 101 114 11 101 125 126
0 1M 09 15 109 1 11 18 10

Md

@ Jer &y
With (4
87T A 1 1.1
Mex 3 4L 149 0% 130 T T 0% 10
0 o7 o7 1% 1% T T 0%4 0991

20 110 128 116 126 111 A1 103 .108
Md 30 106 12 110 129 11 11 11 120
0 17 18 12 118 1 11 13 12

28 06129 112130 1 1 A1 116
Mn 30 0994 144 107 126 11 11 107 124
0 119 116 130 118 1 11 120 118

@ UifamBigires Qurd

Width (5%
A24 206 140 1% 111 4110909 0859
Mx 30 182 188 140 143 111 111 0918 0878
0 124 182 140 142 111 111 093 0879

0 123 M5 122 129 11 111 100 0945
Md 30 006 104 107 112 11 11 110 .10
4 0790 0786 0999 106 111 111 118 118

20 094 108 110 114 11 44 107 104
Mn 30 0816 0822 .09%4 105 11 11 12 116
40 0700 065 0946 0986 111 111 125 .13

The quantity enclosed ill square brackets rep-  accordance with room length and depth. Factor A'
resents the daylight entering the room through the  further accommodates the entering light in ac-
window. Factor cu modifies this entering light in  cordance with room height and depth. It requires



Transmission Data and Light
Loss Factors for Windows—IES Metho

@ Trargnittance Dot of Qs and Hadtic
. Traranittare
Méterid (ercan)
Pollshed aplate window glass 80-90
Sheet grawn window Fass 85-91
Heat-a s Ing plae Jlass 70-80
Neutral low-transmission glass ~ 10-60
I z1te glass 80-85
(lass ioc 60-80
Clear plastic sheet 80-92
Colorless patterned plastic 80-90
f&m From Reoomatkd Radiced Rylig g
Agrae Wb Manterance Fadiars Exressed as Raroentage of
d&s Traemsian
Office® Fedanyb

Window Rositian
JPan &0fram
\aticd \atid \etd \atd Hriod
3-month
%Ieanlnﬁ ole 8% 6% 2% %% 50%

-mont
Cleaningcycle  73% 5% &%  39% 3%
S Fom Reomented Ratieed Dalig g 1ES

"qrypml clean location.
ical cirty location.

TABLE S]9 7 Reflectances of Building Materials
and Outside Surfaces

13 sandstone B
Bl@ %glazed ’
gwf B I | g

| Vegetation (mean)
Saree From Reoomentkd Radice o Dyligtirg 1S

T




DAY

Ici

19
20

21

26

23
23
30
31
32
33
34
35
36
37
.38
39
40
41
42
40
44
45
48
47
43
49
50
51
52
53
54
55
56
57
56
59
60
61

-hi
-17
-1 0

-65
-64
-63

-14
-13

-71
-10
-19
-+58
-67

-61
->0
-59
-33

-53
-54
-33
-52
-31
-50
-49
-48
-47
-4°6
-45
-44
-43
-42
-41
-40
-39
-38
-37
-36
-35
-34
-33
-32
-31
-30
-29
-28
=27
-26
-35
-24
-23

-21
-20
-19

11
13
16
18
19
20
21

«4
65
66
67
68
69
70
71
73
74
75
7.1

73

W O w o w NN N o oo A~

— L
o o o

-11
-11
-12
-12
-12
-12
-12
-13
-13
-13
-13
-13
-13
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-14
-13
-13
-13
-13
-13
-3
-13

61
05
50
93
36

21
62
03
12
31

13
93
29
53
97
29
61
91
21
49
76
02
27
51
73
94
14
33
51
67
82
95
03
19
23

44
50
54
57
59

59
57
54
50
44
37
29
20
09
98
35
71
56
10
23
05
36

-23

-21
-21
-21
-21
-21
-21
-29
-20

-20

-20
-20
-19
-19
-19
-19
-19
-18
-13
-18
-18

-17
-17

-16
-16
-16

-16
-15
-15
-15
-14
-14
-14
-13
-13
-13
-12
-12

12

-11

-11

-11
-10
-10
-10

0L
0)
64
75
65
54
42
30
17
04
90
75
60
111

HAY 0 £
g2 1870 .12
63 -17 30 -12
64 .16 31 -12
65 -15 w2 -12
66 -14 84 -11
T35
66 -12 8) .
69 -11 87 .11
70 -10 38 -10
1 -9 89 -10
12 -390 -10
13 -7 91 -9
71 692 -9
75 -5 93 .9
76 -4 95 .9
7 -3 96 -8
"3 -2 97 3
19 -1 98 -3
30 -0099 -7
) o 00 -7
2 099 -7
33 98 -6
34 2 97 -8
35 3 96 -6
36 4,95 -5
37 5 93 -5
83 6 92 -5
39 791 -4
90 8 90 -4
91 989 -4
92 10 88 -4
93 11 87 -3
94 [Rm=g g
95 13 85 -3
96 14 84 -
97 15 82 .9
93 16 31 -2
99 17 30
100 13 79 -1
101 19 73 -1
102 20 77 1
103 2 1AM I |
104 22 715 -0
105 23 74 -0
106 24 73
107 25 11 0
108 26 70 0
109 27 69 0
110 28 68 0.
111 29 67 1
2 30 66 1
113 31 65 1
114 32 64 1
115 33 63 2
116 34 62 2
117 35 60
113 36 5" 2
1.9 37 53
120 36 57 2
121 30 56 2
122 41) 55
TR TIME (E)

67
+16
21
01
78
54
29
03
77
50
0
94
66
36
07
27
46
15
34
21
90
53
26
34
61
29
g
65
34
02
70
39
08
78
47
18
53
59
31
03
75
49
22
03
28
52
76
99
21
42
62
82
00
18
35
51
66
80
93
05

~

_ e O O O o <2

‘S O 0O O — — O o Ul Ul Ol W O

w©

10
10
10
1
11
11
12
12
12
13
13
13
14
14
14
15

N Lo RO oo o

Hai
123
124
12s
126
127
128
129
110
131
132
133
134
135
1.36
137
133
139
140
141
14

144
145
14 6
147
143
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
L66
167
168
169
170
171
172
173
L74
175
LT
L77
L78
179
180
it
132
193

B

41.

42

43.

44,
15.
46
47
48
19
50.
51
62

53.

54
55
56
57
58
59
60
61
62
63
64
65
66
67
63
69
70
1
72
73
74
75
76
7
78
79
80
81
82
33
84
85
86
87
38
39
90
90
91
92
93
94
95
96
07
98
99
100

: DELINATION (Q)

54

52
51
49
48
i
16
45

13
12
4y
40
33
37
36
35
34
33

31
30
29
21
26
25
24
23
[
21
20
19
18

15
14
13
12
1
10
09
08
07
05
04
03
02
01
00
99
98
97
96
95
93
92
91
90
89
88

31/
27
36

46

52

Y

64

Bm
72
74
75
76

173
374
3N
3 68
3.64
3 59
3 53
3 46
3 38
330
320
310
2.99
0 7
T 74
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