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Thesis Title Designing of the Air Plant Holding Equipment for Tillandsia (coton candy) as
Green Roof
Author Miss Kanokkan Noisuk

Major Program  Environmental Management

Academic Year 2016
ABSTRACT

Thailand is located in the tropical zone with longer summers than the rainy
season. The roof is therefore an important part of a building receiving the most heat from the sun
in the daytime. Normally the tiled roofs absorb the heat and transfer to the building. Green roofs
can reduce heat from the sun by the shading from leaves. It protects the tile from heat leading to
the thermal comfort of in the building and saving energy. The objective of this study was to
design the air plant holding equipment for Tillandsia (cotton candy) as green roof. The holding
equipment must be weather resistant, normal plant growing, and the low cost. The selection of
materials is based on the properties which must have no effect to the growth of plants and
environment friendly. In experiment, the mock-up of 1x1 m’ have been built with slope of 30
degrees. It is used for the installation of air plant holding equipment i.e. plastic cladding
aluminum rod, modified plastic bottle, and aluminum rod. The experiment of air plant holding
equipment was done with plants for 12 months (from May 2015 to April 2016) covering both
summer and rainy season. The results showed that the total leaf area of the plant panel was
increased from 69 to 81%, indicating that the three selected species did not have problem in
growth. The plants had fallen around 2-10 points from the equipment mostly in the rainy season
because of the wind. The redesigned from aluminum rod by adding rod is a must in order to hold

the plant tight to be suitable for the production of prototype equipment for green roofs.
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$udt QYN A uFINing au USanaslu
("C) (%) AN3) (301)
qega 9%1@'6] nae qaga V;HEIG] i (PA/B3.)
1 347 23.4 28.6 98.0 40.0 748 2.00 0.0
2 35.5 239 28.8 96.0 410 73.0 1.50 0.0
3 35.5 254 28.1 95.0 45.0 81.8 1.50 7.2
4 355 237 28.6 96.0 39.0 75.6 1.50 0.0
5 349 240 28.6 95.0 37.0 74.4 1.60 0.0
6 35.4 243 287 96.0 44.0 78.4 0.80 0.0
7 355 25.4 283 96.0 48.0 82.6 0.80 22
8 355 249 293 63.0 410 74.8 0.90 0.0
9 35.0 247 285 93.0 52.0 78.2 1.90 0.0
10 356 247 289 96.0 46.0 77.4 1.80 0.0
1 34.0 248 28.7 97.0 53.0 79.3 2.30 3.6
12 350 251 278 97.0 43.0 83.5 0.80 10.8
13 355 247 291 96.0 43.0 76.5 1.50 0.0
14 345 243 277 96.0 50.0 83.6 0.90 9.6
15 355 245 284 96.0 50.0 81.9 1.50 9.4
16 355 245 28.6 96.0 55.0 79.6 1.10 76.6
17 345 234 285 98.0 480 7.7 1.50 0.0
18 352 243 28.8 98.0 48.0 79.1 0.80 0.0
19 352 237 283 97.0 480 80.9 1.50 0.0
20 353 248 292 96.0 45.0 79.0 1.60 0.0
21 352 254 303 96.0 49.0 75.1 0.80 0.0
2 35.0 25.7 28.8 97.0 410 81.7 0.00 3.6
23 33.0 243 28.7 96.0 57.0 79.3 0.80 0.0
24 343 241 283 96.0 49.0 81.1 1.00 4.0
25 343 249 289 93.0 52.0 75.1 2.10 0.0
26 326 254 284 91.0 56.0 76.6 2.00 0.0
27 34.0 23.0 27.0 99.0 52.0 84.4 1.50 652
28 3538 25 279 96.0 45.0 713 1.30 0.0
29 345 25 27.1 97.0 45.0 86.4 0.80 1.4
30 339 235 28.0 97.0 56.0 83.1 1.40 0.0
31 33.0 238 269 97.0 57.0 86.3 0.80 324
Rl 10793 752.6 881.8 2976.0 | 1481.0 2458.50 40.30 226.0
mi 3438 243 284 9% 4177 79.31 1.30 7.3
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Tuh QaUnql AN udIing ax U3anawy
() (%) AN L)
qega dga e gega fga e (/53)
1 34.0 222 27.0 98.0 440 80.0 0.80 0.0
2 335 335 23.6 27.7 96.0 470 1.50 0.0
3 33.9 33.9 29 285 97.0 51.0 1.60 0.0
4 345 345 23.0 29.0 96.0 410 1.30 0.0
5 34.1 34.1 240 284 96.0 52.0 3.00 0.0
6 34.0 340 242 284 96.0 53.0 1.40 0.0
7 353 353 25.1 27.8 98.0 4.0 0.00 0.0
8 334 334 240 275 98.0 52.0 1.60 0.0
9 34.9 34.9 243 27.6 96.0 4.0 0.40 0.0
10 345 345 240 28.5 96.0 48.0 1.10 0.0
11 335 25.3 284 98.0 54.0 80.6 4.40 120
12 330 237 27.1 96.0 56.0 87.2 3.00 0.4
13 332 24.1 274 96.0 52.0 82.1 190 5.6
14 318 23.6 27.7 96.0 54.0 81.1 2.00 32
15 323 247 275 97.0 58.0 81.2 3.10 0.0
16 323 23.0 26.1 99.0 57.0 87.9 0.90 0.0
17 310 227 26.4 97.0 55.0 83.8 150 14.2
18 342 225 28.1 96.0 44.0 76.7 1.00 0.0
19 345 235 28.1 96.0 44.0 81.6 1.60 0.0
20 28.9 244 26.6 98.0 71.0 89.2 3.40 38.8
21 353 224 28.5 96.0 | 41.0 76.9 130 T
2 341 24.0 29.1 96.0 | 49.0 77.4 190 0.0
23 339 25.6 29.1 97.0 | 46.0 76.2 3.80 0.0
24 350 24.6 29.4 96.0 | 41.0 74.8 3.50 0.0
25 357 247 29.1 97.0 | 41.0 76.6 2.10 0.0
26 357 242 29.6 96.0 | 44.0 77.0 150 0.0
27 36.0 245 29.9 96.0 | 39.0 74.5 1.60 0.0
28 342 25.6 293 96.0 | 49.0 7.7 1.60 0.0
29 347 24.2 277 96.0 | 49.0 81.6 0.90 0.0
30 36.1 23.0 29.1 97.0 37.0 74.7 190 0.0
EEt 1017.5 717.6 844.6 2899.0 1455.0 2405.40 55.60 74.2
i 33.9 239 282 96.6 48.5 80.2 1.9 24
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it QuUngH A uFInNing au USanaslu
‘c) (%) A7 (3.
quga | fga i quga | aga i (PA/B3.)
1 35.8 233 2.4 9.0 400 73.1 3.30 0.0
2 352 244 293 9.0 460 74.8 1.10 0.0
3 338 24.6 27.7 98.0 51.0 81.9 4.00 52
4 342 230 282 97.0 480 78.6 5.30 0.0
5 34.3 237 285 9.0 55.0 79.4 1.50 0.0
6 33.3 252 28.6 9.0 52.0 80.2 2.00 250
7 282 239 252 98.0 85.0 93.4 1.30 2038
8 32.1 231 26.8 98.0 59.0 87.8 1.60 0.6
9 335 235 285 9.0 470 74.5 3.60 0.0
10 33.1 242 287 96.0 490 74.2 3.80 0.0
1 35.0 245 28.8 97.0 420 76.1 3.90 1.4
12 33.0 237 27.9 97.0 55.0 82.0 3.50 24
13 329 23.4 26.8 97.0 60.0 853 3.00 275
14 315 235 26.5 97.0 510 88.0 1.80 0.8
15 33.0 235 27.9 98.0 510 81.5 1.10 0.0
16 338 25 282 98.0 48.0 80.9 0.80 0.0
17 353 233 29.0 97.0 440 71.9 1.60 0.0
18 347 25.4 28.0 97.0 49.0 85.6 150 6.2
19 31.8 25.0 26.2 98.0 59.0 88.3 1.60 12,6
20 348 235 289 97.0 430 742 5.90 0.0
21 304 247 26.7 97.0 62.0 81.9 1.80 0.0
2 327 237 28.0 97.0 56.0 80.2 2.60 40
23 335 244 27.3 97.0 520 84.8 0.80 42
24 340 24.1 283 97.0 48.0 79.1 2.50 0.0
25 34.6 235 283 97.0 40.0 74.5 1.60 0.0
26 33.7 242 282 97.0 48.0 772 230 0.0
27 352 239 27.4 97.0 36.0 79.3 1.60 7.0
28 328 235 27.5 98.0 53.0 80.8 0.80 0.0
29 334 239 26.6 97.0 540 85.7 1.90 15.0
30 34.2 23.0 27.0 97.0 470 83.6 0.80 0.0
31 327 23.6 27.4 98.0 45.0 83.1 0.80 0.6
59U 334 23.9 27.8 97.06 50.81 80.90 225 142.3
mas | 10365 730.7 861.8 3009.0 | 1575.0 2507.90 69.70 4.6
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Tuh Nl AN udIing au WEmnaru
‘o) (%) AN @9)
gaga 9‘%1@161 e gaga v%nm e (N3./331)
1 327 234 26.6 98.0 46.0 84.4 2.30 08
2 344 234 268 97.0 44.0 83.8 1.80 2.4
3 317 243 267 97.0 57.0 83.6 1.40 1.6
4 334 2.6 265 98.0 45.0 84.6 2.60 20.6
5 33.1 233 259 99.0 470 85.3 3.00 29.6
6 310 23.0 255 97.0 54.0 89.0 1.30 3.8
7 282 23.0 24.6 98.0 75.0 95.8 1.30 316
8 317 232 257 99.0 59.0 90.2 0.90 13.6
9 34.3 240 278 98.0 48.0 79.6 3.00 24
10 335 243 282 98.0 470 78.2 2.30 26
11 318 233 27.4 97.0 59.0 85.5 1.80 44
12 32.8 247 277 98.0 540 80.5 1.80 0.0
13 338 238 273 97.0 49.0 83.5 2.40 0.6
14 345 24.1 27.8 98.0 44.0 82.0 1.60 0.0
15 332 243 28.0 97.0 49.0 81.3 1.30 0.0
16 33.0 244 275 98.0 540 82.4 0.40 0.0
17 34.6 235 277 98.0 470 79.9 1.90 34.4
18 344 241 283 98.0 45.0 80.3 2.00 3.2
19 348 24.6 27.3 98.0 49.0 85.7 2.50 9.2
20 334 242 27.6 98.0 58.0 82.5 1.60 17.2
21 326 234 27.1 98.0 55.0 83.2 1.40 0.6
2 33.6 242 27.0 98.0 55.0 85.8 2.50 14.0
23 347 | 237 277 98.0 410 71.7 2.30 0.0
24 341 | 241 272 98.0 53.0 85.1 2.30 18.6
25 327 | 242 26.7 97.0 52.0 83.7 1.90 0.0
26 329 | 237 257 98.0 470 86.6 0.80 27.0
27 340 | 225 273 97.0 43.0 80.9 1.40 0.0
28 342 | 234 282 97.0 48.0 78.2 1.50 0.0
29 347 | 238 272 98.0 46.0 83.5 1.00 17.2
30 344 | 234 272 98.0 51.0 84.6 1.00 118
31 335 23.0 28.0 98.0 48.0 81.4 1.10 0.0
i 333 237 27.1 97.77 50.61 83.51 175 8.6
W | 10317 | 7349 840.2 3030 | 15690 2588.80 54.40 2672
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Tuh QaUnql A udaing ax Unawu
‘c) (%) ANs? @3.)
gega | ega nde gega | ega e (N3./331)
1 335 238 28.4 97.0 50.0 81.3 2.30 0.0
2 328 24.1 28.4 97.0 480 79.6 0.40 0.0
3 32.0 25.0 26.8 99.0 62.0 90.1 0.50 46.6
4 34.0 23.0 28.0 98.0 54.0 823 0.80 0.0
5 33.8 237 26.7 98.0 45.0 85.6 0.00 170
6 335 235 27.6 98.0 45.0 823 110 0.0
7 33.8 232 27.8 98.0 480 82.7 1.50 2.0
8 33.9 23.0 285 96.0 43.0 76.9 2.50 0.0
9 30.6 24.2 26.8 97.0 66.0 83.9 0.90 0.0
10 292 244 26.3 98.0 70.0 86.1 1.90 0.0
11 34.1 232 27.0 98.0 450 83.8 2.30 104
12 335 233 27.2 98.0 50.0 83.0 1.10 38.6
13| 343 233 27.9 98.0 47.0 81.9 1.10 26
14 | 320 242 27.8 95.0 57.0 80.6 4.00 0.2
15 | 323 238 26.1 98.0 56.0 85.8 6.90 215
16 | 278 2.6 25.1 99.0 85.0 84.0 1.60 23.0
17 | 210 23.1 262 98.0 62.0 87.9 3.30 5.2
18 | 333 23.9 28.1 97.0 59.0 84.4 4.60 0.0
19 | 334 249 289 98.0 52.0 82.0 2.40 0.0
20 | 338 254 28.7 98.0 50.0 78.9 1.30 0.0
21 | 345 242 289 96.0 45.0 74.4 2.00 0.0
2 | 341 245 28.3 98.0 52.0 78.3 3.40 13.6
23 | 339 234 282 98.0 52.0 7.1 2.60 0.0
24 334 243 28.2 97.0 47.0 75.1 4.50 0.0
25 329 235 275 97.0 52.0 80.0 5.00 0.0
26 334 23.0 28.1 98.0 46.0 76.0 1.00 0.0
27 326 245 26.9 98.0 56.0 84.1 4.00 5.0
28 335 232 27.6 97.0 45.0 78.1 3.30 0.0
29 331 235 26.9 98.0 50.0 88.2 2.40 26
30 342 233 27.1 98.0 49.0 81.0 0.90 7.2
i 326 238 275 97.6 52.9 81.9 23 63
s | 9782 713.0 826.0 29280 | 15880 | 2456.00 69.60 195.5
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S Nl AN uding au WEmnaru
‘c) (%) AN @9.)
gaga 9‘%1@161 e gaga v%nm e (N3/331.)
1 322 24.1 275 96.0 55.0 81.0 3.50 0.0
2 338 236 28.1 98.0 53.0 81.6 1.60 8.8
3 33.3 238 28.4 98.0 50.0 80.1 110 0.0
4 323 245 278 98.0 57.0 83.5 0.80 0.0
5 315 247 277 97.0 56.0 78.9 2.10 0.0
6 322 236 276 97.0 57.0 81.0 1.60 0.0
7 34.0 227 28.1 98.0 49.0 80.7 0.40 0.0
8 33.2 245 28.0 97.0 54.0 81.5 1.60 9.2
9 33.0 231 26.6 97.0 54.0 87.8 2.00 152
10 34.2 29 27.1 98.0 46.0 84.1 0.80 1.0
1 339 235 26.6 98.0 48.0 86.3 110 166
12 335 23.0 27.6 97.0 53.0 79.0 0.80 0.0
13 331 23.0 273 97.0 53.0 85.1 1.40 6.6
14 310 233 27.3 98.0 710 87.9 1.10 0.8
15 332 240 278 97.0 540 819 2.50 34
16 315 24.0 27.3 98.0 63.0 84.4 2.10 0.0
17 325 233 268 98.0 59.0 87.6 1.00 0.0
18 339 24.5 27.6 98.0 510 84.5 1.60 144
19 338 246 217 98.0 52.0 84.0 0.80 244
20 33.7 24.0 285 96.0 470 78.2 2.30 0.0
21 324 23.8 28.2 98.0 56.0 82.2 0.80 0.0
2 333 239 28.7 96.0 540 80.7 0.00 0.0
23 32.0 25.0 27.5 97.0 60.0 27.5 150 32
24 312 235 273 98.0 66.0 85.9 2.10 0.6
25 322 23.9 27.8 98.0 57.0 84.3 2.30 26
26 318 244 277 98.0 70.0 86.2 2.50 4.6
27 28.0 23.8 258 98.0 80.0 91.7 0.80 15.6
28 322 2.6 27.1 98.0 49.0 815 2.80 6.2
29 317 23.5 27.5 98.0 55.0 81.9 2.50 13.2
30 315 216 269 97.0 610 84.9 2.10 0.6
31 314 23 26.7 98.0 63.0 86.1 150 7.8
i 325 23.6 27.5 97.52 56.55 81.68 158 5.0
W | 10075 | 7330 852.6 3023.0 | 17530 2532.00 49.10 1548
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S Nl A g au WEmnaru
¢c) (%) ANs? @9.)
gaga 9‘%1@161 e gaga v%nm e (N3./331.)
1 319 23.9 275 98.0 58.0 83.2 3.10 3.0
2 310 240 26.4 97.0 70.0 90.3 3.10 2.8
3 30.5 234 26.6 98.0 58.0 88.5 1.80 114
4 30.6 233 263 98.0 58.0 91.4 2.00 122
5 30.7 240 26.4 98.0 55.0 89.1 1.00 534
6 300 26 259 98.0 55.0 90.3 1.50 18
7 317 226 263 98.0 45.0 88.5 1.90 18
8 328 234 272 98.0 52.0 84.3 2.10 6.0
9 318 236 272 98.0 50.0 84.8 1.40 10.0
10 326 2338 275 98.0 45.0 83.4 1.90 52
1 310 29 27.0 98.0 60.0 86.2 2.40 3.0
12 320 229 276 97.0 68.0 83.8 2.50 0.0
13 32.6 23.1 263 99.0 58.0 88.2 2.00 57.8
14 324 219 27.1 98.0 60.0 85.6 2.40 18
15 315 236 272 98.0 63.0 87.1 2.10 2.8
16 323 24.0 27.6 98.0 50.0 825 2.30 0.4
17 33.0 2.7 279 96.0 540 78.7 1.90 0.8
18 312 240 27.5 98.0 68.0 86.6 2.50 10.6
19 328 247 28.0 98.0 58.0 84.0 5.60 148
20 30.1 23.0 26.7 97.0 72.0 88.0 130 42
21 310 234 27.5 98.0 67.0 855 1.80 144
2 29.8 239 26.0 98.0 78.0 93.5 3.00 33.0
23 302 23.6 26.8 97.0 75.0 89.7 4.10 7.4
24 289 240 262 98.0 84.0 92.1 1.50 154
25 316 232 27.2 98.0 62.0 87.6 2.00 1.4
26 319 245 269 97.0 60.0 86.8 3.80 294
27 314 237 26.9 96.0 63.0 85.0 2.80 12
28 314 244 268 98.0 59.0 86.4 4.90 8.4
29 329 25.1 28.0 98.0 56.0 83.4 4.60 14.2
30 304 23.7 262 98.0 74.0 916 1.80 26
i 314 236 27.0 97.7 61.2 2606.10 25 10.7
59U 942.0 706.9 808.7 29320 | 18350 86.9 75.10 331.2
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S Nl AN uding au WEmnaru
¢c) (%) a5 @9.)
gaga 9‘%1@161 e gaga v%nm e (PA/B3)

1 320 232 26.6 98.0 55.0 87.5 0.90 2.0
2 329 232 28.1 98.0 54.0 81.3 3.10 0.0
3 324 245 28.0 98.0 57.0 82.0 3.50 3.0
4 319 23.1 272 96.0 62.0 85.8 4.60 5.4
5 326 247 278 98.0 62.0 83.0 2.80 16.4
6 320 24.1 277 98.0 63.0 85.2 1.90 9.8
7 316 2.6 28.0 95.0 6.0 82.6 4.60 1.2
8 311 260 27.6 98.0 70.0 87.1 6.10 212
9 30.2 233 27.1 98.0 73.0 88.2 2.00 0.0
10 31.8 249 276 97.0 66.0 85.5 2.30 0.0
1 327 2338 283 97.0 59.0 825 3.10 0.0
12 33.0 233 28.4 98.0 55.0 81.0 2.50 L5
13 325 24.8 284 98.0 58.0 81.7 2.40 0.0
14 327 244 28.0 97.0 55.0 80.8 3.90 0.0
15 321 23.1 277 97.0 57.0 80.0 2.00 0.0
16 325 25 217 98.0 510 774 2.50 12
17 310 23.8 26.1 97.0 58.0 88.2 450 12.2
18 30.1 222 254 97.0 66.0 90.2 410 42
19 30.1 239 26.4 98.0 59.0 81.8 1.80 0.4
20 29.7 226 26.2 98.0 59.0 82.8 130 0.0
21 308 2.8 262 98.0 58.0 85.3 3.00 0.0
2 305 22.0 26.6 98.0 68.0 86.8 2.50 0.0
23 27.6 238 257 98.0 80.0 91.0 1.60 0.0
2 33.0 23.6 27.5 97.0 52.0 81.7 2.30 0.0
25 314 235 27.9 96.0 62.0 82.2 5.00 0.0
26 315 25.0 284 88.0 54.0 74.7 3.80 0.0
27 30.6 245 28.0 90.0 60.0 76.4 5.50 0.0
28 30.9 259 28.0 92.0 63.0 79.3 7.40 18
29 310 25.6 27.8 97.0 58.0 75.1 8.00 2.0
30 30.8 2.9 27.6 92.0 52.0 72.3 6.30 0.0
31 305 243 274 97.0 60.0 753 4.30 4.6
wa | 314 239 274 96.52 60.29 2554.70 3.54 2.8
59U 973.5 739.9 849.4 29920 | 1869.0 82.41 109.60 86.9
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S Nl AN uding au WEmnaru
¢c) (%) a5 @9.)
gaga 9‘%1@161 e gaga 9‘%1?191 e (PA/B3)
1 309 245 283 75.0 55.0 73.2 5.10 0.4
2 315 259 28.1 80.0 450 74.8 4.90 0.0
3 314 225 27.4 90.0 450 82.2 2.90 0.0
4 31.8 245 276 95.0 480 82.3 3.30 0.0
5 322 23.1 277 90.0 450 81.6 3.00 0.0
6 326 231 28.0 89.0 45.0 82.6 3.00 0.0
7 326 247 28.0 90.0 50.0 81.7 3.00 0.0
8 320 25 27.7 90.0 450 81.0 1.50 0.0
9 324 233 28.0 88.0 45.0 78.4 2.00 0.0
10 323 254 283 90.0 45.0 76.9 5.00 0.0
1 324 23.9 276 90.0 50.0 811 4.10 0.0
12 320 226 2738 90.0 450 80.3 2.50 0.0
13 323 241 27.9 94.0 45.0 78.4 3.50 28.2
14 323 244 275 90.0 50.0 85.5 3.10 0.6
15 338 241 27.6 95.0 45.0 85.1 2.40 87.6
16 324 228 26.6 98.0 63.0 89.7 1.40 710
17 340 245 275 98.0 56.0 86.3 1.90 42
18 319 24.0 27.8 94.0 67.0 85.0 2.10 0.0
19 332 252 28.7 94.0 53.0 79.6 5.40 0.0
20 329 24.0 28.6 89.0 55.0 76.6 2.00 0.0
21 326 262 28.6 96.0 57.0 76.1 3.90 1.4
2 317 240 275 97.0 63.0 85.0 3.60 0.0
23 319 232 27.8 98.0 58.0 79.6 3.00 0.0
24 320 240 283 94.0 55.0 77.1 7.00 0.4
25 30.6 25.0 27.9 96.0 62.0 78.6 9.40 27.8
26 28.6 23.1 263 96.0 710 85.2 8.00 17.6
27 302 240 27.0 98.0 72.0 87.9 5.60 222
28 313 25.0 278 98.0 68.0 87.2 5.80 335
29 321 248 27.8 98.0 61.0 85.7 3.00 12.8
30 316 241 275 97.0 61.0 83.7 2.80 0.0
31 323 2.6 278 95.0 55.0 81.0 2.30 0.0
i 32.0 240 27.8 92.65 54.19 81.59 3.76 9.9
ERtl 991.8 745.1 861.0 28720 | 1680.0 2529.40 11650 307.7
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S Nl A g au WEmnaru
¢c) (%) ANs? @9.)
gaga 9‘%1@161 e gaga v%nm e (N3./331.)

1 315 237 28.1 98.0 57.0 77.1 5.80 0.0
2 318 22 277 95.0 53.0 78.2 3.80 1.8
3 313 25.0 282 86.0 61.0 75.8 5.30 0.0
4 30.1 266 28.0 92.0 6.0 78.1 8.10 26
5 314 25.0 279 94.0 67.0 82.5 6.80 3.4
6 30.8 25.0 277 94.0 70.0 83.0 5.10 14
7 29.7 265 275 97.0 67.0 77.1 7.80 1.0
8 29.6 25.1 27.1 94.0 57.0 6.0 5.30 1.2
9 30.5 232 27.0 94.0 45.0 70.7 3.90 0.0
10 30.8 231 272 94.0 59.0 78.2 5.40 0.0
1 317 258 278 94.0 62.0 80.9 5.60 0.0
12 325 24.6 283 94.0 57.0 79.4 7.90 0.0
13 325 244 28.6 88.0 50.0 79.9 3.90 0.0
14 327 245 283 94.0 57.0 81.0 5.30 0.0
15 32.1 26.3 28.7 94.0 62.0 79.7 4.50 0.0
16 323 25.0 28.4 91.0 58.0 75.2 6.00 0.0
17 317 240 28.1 91.0 510 725 6.80 0.0
18 325 25.1 27.5 97.0 55.0 78.1 7.00 24.6
19 313 241 217 96.0 64.0 82.5 6.10 0.0
20 310 228 27.1 98.0 60.0 816 4.30 0.0
21 314 234 274 97.0 40.0 73.6 6.80 0.0
22 313 233 274 96.0 49.0 723 5.90 0.0
23 322 2.6 217 94.0 52.0 76.8 5.10 0.0
24 315 240 277 92.0 45.0 755 5.30 0.0
25 309 254 279 87.0 57.0 73.9 9.90 0.0
26 312 244 28.1 92.0 58.0 723 9.90 34
27 315 240 278 95.0 55.0 79.8 3.80 0.0
28 315 2438 28.0 96.0 52.0 716 3.80 0.0
29 324 25.9 283 93.0 53.0 771 7.80 0.0
i 29.4 2.9 26.0 87.65 52.97 72.24 5.58 13
59U 911.7 709.8 807.2 27170 | 1642.0 2239.40 173.00 39.4
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S Nl AN uding ax Y3anawlu
¢c) (%) ANs? @3.)
gega | ega e gega fga e (N3./331.)

1 32.0 24.0 27.9 95.0 52.0 76.5 6.40 0.0
2 317 238 27.8 94.0 50.0 76.3 3.80 0.0
3 325 255 282 94.0 52.0 75.3 9.60 0.0
4 324 24.0 28.4 94.0 50.0 74.8 830 0.0
5 325 27 28.1 98.0 55.0 80.0 3.30 0.0
6 32.6 24.2 28.7 98.0 57.0 80.1 6.10 0.0
7 33.6 25.9 28.8 96.0 51.0 76.7 8.40 0.0
8 340 23.0 28.6 96.0 48.0 74.9 4.60 0.0
9 33.7 2.7 28.2 98.0 46.0 77.0 2.80 0.0
10 343 231 28.0 98.0 47.0 78.7 1.40 0.0
1 34.0 215 28.0 94.0 41.0 774 5.50 0.0
12 342 24.1 29.1 98.0 50.0 722 5.40 0.6
13 333 2438 29.1 98.0 57.0 80.0 3.40 0.0
14 347 25.0 28.8 96.0 47.0 79.4 2.00 0.0
15 335 232 284 95.0 46.0 76.3 2.60 0.0
16 354 220 28.9 96.0 35.0 73.3 3.60 0.0
17 348 227 28.6 98.0 410 74.1 4.10 0.0
18 345 221 28.8 98.0 40.0 74.6 1.50 0.0
19 34.0 240 28.6 98.0 44.0 78.5 1.40 0.0
20 348 235 28.2 98.0 51.0 78.2 110 0.0
21 35.0 235 28.5 98.0 41.0 75.4 2.60 0.0
22 355 23.5 28.6 97.0 47.0 77.3 4.10 0.0
23 37.0 234 30.2 98.0 28.0 75.1 0.80 0.0
24 345 252 29.0 97.0 52.0 78.3 3.80 0.0
25 34.2 2.8 29.0 91.0 43.0 73.2 2.40 0.0
26 340 25.0 293 83.0 52.0 74.7 5.10 0.0
27 34.0 26.5 29.5 89.0 47.0 70.5 6.40 0.0
28 338 269 292 93.0 40.0 75.0 6.40 0.0
29 33.7 25.0 29.0 86.0 48.0 73.8 6.30 0.0
30 344 24.6 29.5 99.0 42.0 70.0 4.60 0.0
31 345 24.5 28.8 93.0 35.0 719 4.10 0.0
i 34.0 240 287 95.29 46.29 75.79 425 0.0
s | 10531 742.7 889.8 2954.0 1435.0 2349.50 131.90 0.6
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S Nl A g ax Y3anawlu
¢c) (%) ANs? @3.)
gega | ega e gega dga e (N3./331.)

1 34.2 226 28.6 94.0 41.0 73.9 2.50 0.0
2 34.2 239 293 98.0 54.0 77.6 4.50 0.0
3 34.7 259 296 98.0 490 76.9 5.10 26
4 34.8 26.0 29.1 97.0 55.0 82.3 4.40 0.0
5 35.0 234 28.9 98.0 46.0 79.7 2.40 0.0
6 35.0 244 28.7 98.0 41.0 773 4.50 0.0
7 36.1 20 289 98.0 27.0 72.9 2.80 0.0
8 35.6 218 289 97.0 32,0 73.0 3.40 0.0
9 35.8 235 29.7 98.0 47.0 7.1 230 0.0
10 36.0 25.9 30.2 98.0 52.0 78.0 2.80 0.0
1 39.9 25.2 30.5 93.0 27.0 73.1 2.10 0.0
12 38.2 247 313 95.0 33.0 67.6 2.60 0.0
13 377 227 304 96.0 28.0 67.7 3.10 0.0
14 38.4 237 30.5 98.0 26.0 67.5 2.60 0.0
15 38.8 252 309 94.0 22,0 70.0 150 0.0
16 38.0 258 30.9 98.0 350 72.8 2.10 0.0
17 36.7 26.0 295 96.0 44.0 77.0 1.9 0.0
18 36.5 23.1 29.8 92.0 39.0 75.2 4.00 0.0
19 36.3 255 30.5 90.0 37.0 70.9 4.10 0.0
20 363 258 308 98.0 38.0 70.3 2.40 0.0
21 36.8 253 30.5 95.0 340 72.8 5.30 0.0
2 357 24.6 30.1 96.0 41.0 73.1 2.60 0.0
23 36.6 2.8 293 98.0 36.0 73.6 2.00 0.0
24 370 23.9 30.1 96.0 37.0 711 1.00 0.0
25 37.4 25.0 304 95.0 38.0 72.0 3.30 0.0
26 383 235 30.8 98.0 23.0 71.0 4.10 0.0
27 38.1 253 30.5 98.0 320 70.2 1.40 0.0
28 39.3 258 313 93.0 310 71.0 1.80 0.0
29 373 259 305 97.0 30.0 74.8 2.30 0.0
30 36.2 26.5 30.2 95.0 360 72.9 1.90 0.0
i 355 237 29.1 93.065 35.84 7107 2.80 0.1
s | 11009 | 7357 900.7 2885.0 11110 2203.30 86.80 26
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1Aou Tuifludima lundhudidien 50% ludhudidien
Wanua Fima 0% 100% ity siminianan qungh | Anwdy A SIEFNLY
AATUUY 0 MAzHUY 1 ANTUUY 2 LAI (kg) G an (%) Vel
v 1 2 | 3 1 2 3 1 2 3 0 1 2 3 0 1 2 3 (w/s) (mm)
nEAIAN 2558 0 0 0 0 0 0 2 2 2 746 752 748 742 14 1.4 1.4 1.4 28.4 79.31 1.30 73
fguieu 2558 0 0 0 0 0 0 2 2 2 786 - - - 15 - - - 28.2 80.2 1.9 24
NINYIAY 2558 0 0 0 0 0 0 2 2 2 826 - - - 1.6 - - - 27.8 80.90 225 46
Fanw 2558 0 0 0 0 0 0 2 2 2 866 - - - 17 - - - 27.1 83.51 175 8.6
fluenou 2558 0 0 0 0 0 0 2 2 2 916 - - - 1.8 - - - 275 81.9 23 63
Qa1ny 2558 0 0 0 0 0 0 2 2 2 966 - - - 1.9 - - - 275 81.68 1.58 5.0
ngAsNIeu 2558 0 0 0 0 0 0 2 2 2 1,024 - - - 2.1 - - - 27.0 86.9 25 10.7
Funaw 2558 0 0 0 0 0 0 2 2 2 1,084 - - - 22 - - - 27.4 82.41 3.54 28
UATINY 2559 0 0 0 0 0 0 2 2 2 1,134 - - - 23 - - - 27.8 81.59 3.76 9.9
AUAMUT 2558 0 0 0 0 0 0 2 2 2 1,184 - - - 24 - - - 26.0 72.24 5.58 13
funny 2558 0 0 0 0 0 0 2 2 2 1,204 - - - 25 - - - 28.7 75.79 425 0.6
1Y 2558 0 0 0 0 0 0 2 2 2 1264 | 1,160 | 1,108 | 1,148 26 24 22 23 29.1 71.07 2.80 0.1
LR 0 0 0 0 0 0 24 | 24 | 24 | 12,000 | 1,912 | 1,856 | 1,890 24 338 3.6 37 333.1 958.13 33.51 50.6
s 0 0 24 1000 +408 | +360 | +406 2 +1.0 | +0.8 | +0.9 27.75 79.84 2.79 4.96
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ifow Auiiyrigaeenaingunsal qunsaingasenmnnsziiles Snuduiingasn
Tainga 1 wgao linga 1 !ﬁauﬁwqm qunsel QaUnqN aaudaan | aomusaan | Ssnanily
wuyii 1 2 3 1 2 3 1 2 3 1 2 3 () (kvh) (kan/h) (mm)
NOHNINY 2558 1 1 1 1 1 1 - - - 0 0 0 28.4 79.31 1.30 7.3
gueu 2558 1 1 1 1 1 1 - - - 0 0 0 28.2 80.2 1.9 2.4
NINHIAN 2558 1 1 1 1 1 1 - - 0 0 0 27.8 80.90 2.25 4.6
Fanaw 2558 1 1 1 1 1 1 - - - 0 0 0 27.1 83.51 1.75 8.6
fueIU 2558 1 1 1 1 1 1 - - - 0 0 0 275 81.9 2.3 6.3
AN 2558 1 1 1 1 1 1 - - - 0 0 0 27.5 81.68 1.58 5.0
Wi]ﬁ%ﬂwu 2558 0 0 0 1 1 1 0 0 0 1 1 3 27.0 86.9 2.5 10.7
FUIAN 2558 1 0 0 1 1 1 - 0 0 0 1 1 27.4 82.41 3.54 2.8
unNIANY 2559 0 0 0 1 1 1 0 0 0 1 2 4 27.8 81.59 3.76 9.9
qumﬁuﬁ 2559 1 1 0 1 1 1 - - 0 0 0 1 26.0 72.24 5.58 1.3
Huay 2559 1 1 0 1 1 1 - - 0 0 0 1 28.7 75.79 4.25 0.6
IUHIU 2559 1 1 1 1 1 1 - - - 0 0 0 29.1 71.07 2.80 0.1
Rt 10 9 7 12 12 12 2 3 5 98 96 90 333.1 958.13 33.51 59.6
fhméﬂ 0.8 0.75 0.58 1.0 1.0 1.0 0.16 0.25 0.41 8.16 8.0 7.5 27.75 79.84 2.79 4.96

Y01



Aatmansang
(@daailnssy)

(eonuuuszgnadail)

NUMSAN

wnannunmayId toogu

5510920004

£

A
FoaMIUU

UHINGAYTNFAYIUN TN Y

= d' o =3
UnduSamsanen

2554

105

NUYANYUMITIeUNInANEITzAUgANANET Usesitlulszuna 2558 noanuiied sy

v
NITUINHNAINTU



