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Thesis Title The study of capability in solar radiation reduction by using air plant as green
roof
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Academic Year 2016

Abstract

Since a high intensive of solar radiation in Thailand, air conditioner is required
to install in many commercial building resulting in the global warming. Therefore, the increasing
of area of green roof by growing plants at the rooftop of the building could reduce the
temperature inside the building. The researcher was then interested in using the plant named
Tillandsia Cotton Candy which is the monocots phylum in Bromeliaceac specie (same as
pineapple). Tillandsia is a lightweight weather-resistant plant which can grow in the air without
soil and can well resist with the drought. Besides, Tillandsia can photosynthesize by the method
of Crassulacean Acid Metabolism (CAM) and consists of Trichome in its whole trunk which help
absorb the moistness and nutrients in the air. The hypothesis for this research is that the green
roofs can reduce solar radiation on the rooftop. It took one year for the experiment, starting April
2015 to March 2016. The researchers measured the solar radiation by using Solarimeter and
investigated the relation between solar radiation and the index of leaves surface area and weight
of the Tillandsia Cotton Candy. The solar radiation was compared between in the empty area and
in the green area under the rooftop. The study result showed that the solar radiation rate in the
empty area each months was between 1,086.2-1,261.1 W/m’ and solar radiation was found having
the highest rate in March 2016 and lowest rate in December 2015. The green rooftop could help
reducing solar radiation averagely 907.7 W/m’ per month, or 78.20 percent. It was also found that
the relation between the solar radiation and the leaves area (r2 =0.84, p <0.001) and weight of the

Tillandsia Cotton Candy = 0.89, p <0.001).
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1 785 334
2 756 315
3 768 354
4 876 264
5 861 345
6 851 316
7 1040 645
8 1044 524
9 1042 521
10 1143 549
11 1139 598
12 1128 598
13 1218 689
14 1238 743
15 1234 331
16 1225 329
17 1224 732
18 1219 731
19 1215 645
20 1220 735
21 1234 734
22 1232 729
23 1224 689
24 1214 695
25 1219 690
26 1222 720
27 1224 721
28 1224 714
29 1225 721
30 1226 720
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14 1168 522
15 1178 587
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18 1184 545
19 1183 525
20 1172 523
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27 1175 535
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29 1148 535
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13 1145 259
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20 1132 315
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21 1079 246
22 1095 285
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14 1054 129
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16 1065 104
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18 1089 151
19 1056 145
20 1098 175
21 1082 154
22 1068 156
23 1079 125
24 1072 128
25 1203 158
26 1126 161
27 1085 129
28 1087 125
29 1086 155
30 1095 142
31 1091 125




81

t:' [ a d [ Y A
M3197 10 LaaadSunusidenaduuranIaIai aUNNTIAY W.H. 2559

1 1175 94
2 1178 82
3 1180 73
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10 1156 86
11 1175 85
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13 1169 82
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15 1169 92
16 1172 84
17 1176 79
18 1149 94
19 1158 74
20 1162 83
21 1129 92
22 1135 94
23 1146 81
24 1128 86
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26 1168 110
27 1185 117
28 1129 101
29 1128 98
30 1145 94
31 1172 93
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16 1146 89
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15 1236 153
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17 1267 168
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20 1278 164
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23 1280 163
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25 1276 169
26 1268 164
27 1273 157
28 1269 158
29 1261 168
30 1276 172
31 1278 174
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(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 28.8 76.3 ¥ 5.30
2 0.0 29.1 71.2 U 1.00
3 0.0 29.1 71.0 uo 0.90
4 0.0 28.9 71.5 uo 3.00
5 0.0 29.6 69.3 uo 1.60
6 0.0 29.4 69.2 U 0.80
7 0.0 29.6 69.5 UUD 1.40
8 3.8 29.3 68.5 UUD 430
9 0.0 29.5 70.6 uo 4.30
10 0.0 29.3 73.8 uo 5.00
11 0.0 29.1 72.3 0 2.40
12 0.0 28.7 74.1 uo 4.00
13 1.4 29.5 72.3 uo 5.60
14 27.6 27.7 82.8 0 4.00
15 4.4 27.0 82.8 0 4.40
16 0.0 28.8 74.7 uo 7.00
17 0.0 28.7 75.7 UUD 4.10
18 0.6 28.7 76.7 U 1.60
19 0.0 28.3 75.0 uo 1.50
20 0.0 29.4 70.6 3] 1.60
21 0.0 29.9 72.9 uo 1.90
22 0.0 28.9 759 (] 1.30
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26 0.0 29.3 73.4 0 3.10
27 0.4 28.4 76.9 %D 1.00
28 0.0 28.9 73.5 uo 4.80
29 0.0 29.2 73.8 GL'T 2.50
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17 0.0 28.5 77.7 % 1.50
18 0.0 28.8 79.1 (] 0.80
19 0.0 28.3 80.9 %7 1.50
20 0.0 29.2 79.0 DU 1.60
21 0.0 30.3 75.1 %73 0.80
22 3.6 28.8 81.7 3 0.00
23 0.0 28.7 79.3 0 0.80
24 4.0 28.3 81.1 U 1.00
25 0.0 28.9 75.1 Yy 2.10
26 0.0 28.4 76.6 o 2.00
27 65.2 27.0 84.4 FH 1.50
28 0.0 27.9 71.3 3] 1.30
29 1.4 27.1 86.4 %9 0.80
30 0.0 28.0 83.1 uo 1.40
31 324 26.9 86.3 ¥ 0.80
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 27.0 80.0 %) 0.80
2 0.0 27.7 82.6 %D 1.50
3 0.0 28.5 76.9 uo 1.60
4 0.0 29.0 73.1 uo 3.00
5 0.0 28.4 79.3 uo 130
6 0.0 28.4 79.5 UUD 1.40
7 12.0 27.8 84.3 9 0.00
8 0.4 27.5 86.8 ¥ 1.60
9 5.6 27.6 84.1 %) 0.40
10 32 28.5 80.0 %7 1.10
11 0.0 28.4 80.6 U 4.40
12 0.0 27.1 87.2 %0 3.00
13 14.2 27.4 82.1 U 1.90
14 0.0 27.7 81.1 %7 2.00
15 0.0 27.5 81.2 % 3.10
16 38.8 26.1 87.9 E ) 0.90
17 T 26.4 83.8 % 1.50
18 0.0 28.1 76.7 KK 1.00
19 0.0 28.1 81.6 U 1.60
20 0.0 26.6 89.2 b 3.40
21 0.0 28.5 76.9 % 130
22 0.0 29.1 77.4 %7 1.90
23 0.0 29.1 76.2 % 3.80
24 0.0 29.4 74.8 YYD 3.50
25 0.0 29.1 76.6 % 2.10
26 0.0 29.6 77.0 %0 1.50
27 0.0 29.9 74.5 %D 1.60
28 0.0 29.3 71.7 uo 1.60
29 0.0 27.7 81.6 M) 0.90
30 0.0 29.1 74.7 %7 1.90
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 29.4 73.1 1% 3.30
2 0.0 29.3 74.8 %7 1.10
3 5.2 27.7 81.9 %7 4.00
4 0.0 28.2 78.6 g 5.30
5 0.0 28.5 79.4 1% 1.50
6 25.0 28.6 80.2 0 2.00
7 29.8 252 93.4 FH 1.30
8 0.6 26.8 87.8 ¥ 1.60
9 0.0 28.5 74.5 M 3.60
10 0.0 28.7 74.2 g 3.80
11 1.4 28.8 76.1 3 3.90
12 24 279 82.0 K 3.50
13 27.5 26.8 85.3 % 3.00
14 0.8 26.5 88.0 KK 1.80
15 0.0 279 81.5 % 1.10
16 0.0 28.2 80.9 FH 0.80
17 0.0 29.0 77.9 GED 1.60
18 6.2 28.0 85.6 %7 1.50
19 12.6 26.2 88.3 %7 1.60
20 0.0 28.9 74.2 b 5.90
21 0.0 26.7 81.9 BUD 1.80
22 4.0 28.0 80.2 uo 2.60
23 42 273 84.8 %7 0.80
24 0.0 28.3 79.1 U 2.50
25 0.0 283 74.5 %73 1.60
26 0.0 28.2 772 %7 2.30
27 7.0 274 79.3 ¥0 1.60
28 0.0 27.5 80.8 YD 0.80
29 15.0 26.6 85.7 uo 1.90
30 0.0 27.0 83.6 FK 0.80
31 0.6 274 83.1 % 0.80
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.8 26.6 84.4 1% 2.30
2 24 26.8 83.8 U1 1.80
3 1.6 26.7 83.6 FH 1.40
4 20.6 26.5 84.6 1 2.60
5 29.6 25.9 85.3 GED 3.00
6 3.8 25.5 89.0 KK 1.30
7 31.6 24.6 95.8 FH 1.30
8 13.6 25.7 90.2 %7 0.90
9 2.4 27.8 79.6 M 3.00
10 2.6 28.2 78.2 %7 2.30
11 4.4 27.4 85.5 1979 1.80
12 0.0 27.7 80.5 K 1.80
13 0.6 27.3 83.5 1% 2.40
14 0.0 27.8 82.0 HHD 1.60
15 0.0 28.0 81.3 0 1.30
16 0.0 27.5 82.4 U 0.40
17 34.4 27.7 79.9 Yy 1.90
18 32 28.3 80.3 KK 2.00
19 9.2 273 85.7 uo 2.50
20 17.2 27.6 82.5 %7 1.60
21 0.6 27.1 83.2 Yy 1.40
22 14.0 27.0 85.8 %0 2.50
23 0.0 27.7 71.7 U 2.30
24 18.6 272 85.1 b 2.30
25 0.0 26.7 83.7 % 1.90
26 27.0 25.7 86.6 %0 0.80
27 0.0 273 80.9 uo 1.40
28 0.0 28.2 78.2 uo 1.50
29 17.2 27.2 83.5 uo 1.00
30 11.8 272 84.6 KO 1.00
31 0.0 28.0 81.4 % 1.10
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 28.4 81.3 ¥ 2.30
2 0.0 28.4 79.6 %D 0.40
3 46.6 26.8 90.1 %D 0.50
4 0.0 28.0 82.3 UuUI 0.80
5 17.0 26.7 85.6 q 0.00
6 0.0 27.6 82.3 UUD 1.10
7 2.0 27.8 82.7 0 1.50
8 0.0 28.5 76.9 g 2.50
9 0.0 26.8 83.9 % 0.90
10 0.0 26.3 86.1 %D 1.90
11 10.4 27.0 83.8 0 2.30
12 38.6 272 83.0 %0 1.10
13 2.6 27.9 81.9 %) 1.10
14 0.2 27.8 80.6 uo 4.00
15 21.5 26.1 85.8 %7 6.90
16 23.0 25.1 84.0 b 1.60
17 52 26.2 87.9 Y 3.30
18 0.0 28.1 84.4 uo 4.60
19 0.0 28.9 82.0 uo 2.40
20 0.0 28.7 78.9 UUD 1.30
21 0.0 28.9 74.4 uo 2.00
22 13.6 28.3 78.3 UUD 3.40
23 0.0 28.2 71.7 %7 2.60
24 0.0 28.2 75.1 %7 4.50
25 0.0 27.5 80.0 g 5.00
26 0.0 28.1 76.0 %7 1.00
27 5.0 26.9 84.1 %7 4.00
28 0.0 27.6 78.1 %7 3.30
29 2.6 26.9 88.2 uo 2.40
30 7.2 27.1 81.0 KO 0.90
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 27.5 81.0 % 3.50
2 8.8 28.1 81.6 o 1.60
3 0.0 28.4 80.1 % 1.10
4 0.0 27.8 83.5 b0 0.80
5 0.0 27.7 78.9 Yy 2.10
6 0.0 27.6 81.0 2UD 1.60
7 0.0 28.1 80.7 oUD 0.40
8 9.2 28.0 81.5 oUB 1.60
9 15.2 26.6 87.8 1% 2.00
10 1.0 27.1 84.1 uo 0.80
11 16.6 26.6 86.3 oUD 1.10
12 0.0 27.6 79.0 U 0.80
13 6.6 27.3 85.1 G 1.40
14 0.8 273 87.9 (] 1.10
15 3.4 27.8 81.9 uo 2.50
16 0.0 273 84.4 uo 2.10
17 0.0 26.8 87.6 GED 1.00
18 14.4 27.6 84.5 uo 1.60
19 244 27.7 84.0 MU 0.80
20 0.0 28.5 78.2 b 2.30
21 0.0 28.2 82.2 ¥ 0.80
22 0.0 28.7 80.7 3 0.00
23 3.2 27.5 27.5 0 1.50
24 0.6 273 85.9 U 2.10
25 2.6 27.8 84.3 GED 2.30
26 4.6 27.7 86.2 U 2.50
27 15.6 25.8 91.7 UUI 0.80
28 6.2 27.1 81.5 2UD 2.80
29 13.2 27.5 81.9 uo 2.50
30 0.6 26.9 84.9 U 2.10
31 7.8 26.7 86.1 uo 1.50
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 3.0 27.5 83.2 uo 3.10
2 2.8 26.4 90.3 UUI 3.10
3 11.4 26.6 88.5 0 1.80
4 12.2 26.3 914 U 2.00
5 53.4 26.4 89.1 U 1.00
6 1.8 259 90.3 U 1.50
7 1.8 26.3 88.5 uo 1.90
8 6.0 272 84.3 U 2.10
9 10.0 27.2 84.8 uo 1.40
10 52 27.5 83.4 %D 1.90
11 3.0 27.0 86.2 uo 2.40
12 0.0 27.6 83.8 UUD 2.50
13 57.8 26.3 88.2 uo 2.00
14 1.8 27.1 85.6 uo 2.40
15 2.8 272 87.1 U 2.10
16 0.4 27.6 82.5 uo 2.30
17 0.8 27.9 78.7 uo 1.90
18 10.6 27.5 86.6 UUI 2.50
19 14.8 28.0 84.0 UUD 5.60
20 42 26.7 88.0 uo 1.30
21 14.4 27.5 85.5 U 1.80
22 33.0 26.0 93.5 UUI 3.00
23 7.4 26.8 89.7 UUD 4.10
24 154 26.2 92.1 g 1.50
25 1.4 27.2 87.6 U 2.00
26 29.4 26.9 86.8 UUI 3.80
27 1.2 26.9 85.0 0 2.80
28 8.4 26.8 86.4 3] 4.90
29 142 28.0 83.4 %9 4.60
30 2.6 26.2 91.6 U 1.80
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 2.0 26.6 87.5 U 0.90
2 0.0 28.1 81.3 2UD 3.10
3 3.0 28.0 82.0 U 3.50
4 5.4 272 85.8 oUB 4.60
5 16.4 27.8 83.0 BUD 2.80
6 9.8 27.7 85.2 uo 1.90
7 1.2 28.0 82.6 0 4.60
8 21.2 27.6 87.1 oUB 6.10
9 0.0 27.1 88.2 UUD 2.00
10 0.0 27.6 85.5 U 2.30
11 0.0 28.3 82.5 uo 3.10
12 1.5 28.4 81.0 %0 2.50
13 0.0 28.4 81.7 G 2.40
14 0.0 28.0 80.8 uo 3.90
15 0.0 27.7 80.0 UUD 2.00
16 1.2 27.7 774 i) 2.50
17 12.2 26.1 88.2 GED 4.50
18 4.2 25.4 90.2 UL 4.10
19 0.4 26.4 81.8 oUD 1.80
20 0.0 26.2 82.8 U 1.30
21 0.0 26.2 85.3 U 3.00
22 0.0 26.6 86.8 U 2.50
23 0.0 25.7 91.0 UUD 1.60
24 0.0 27.5 81.7 uo 2.30
25 0.0 27.9 82.2 BUD 5.00
26 0.0 28.4 74.7 UUD 3.80
27 0.0 28.0 76.4 U 5.50
28 1.8 28.0 79.3 3] 7.40
29 2.0 27.8 75.1 uo 8.00
30 0.0 27.6 72.3 0 6.30
31 4.6 274 75.3 U 430
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.4 283 73.2 U 5.10
2 0.0 28.1 74.8 uo 4.90
3 0.0 274 82.2 uo 2.90
4 0.0 27.6 82.3 UUD 3.30
5 0.0 27.7 81.6 uo 3.00
6 0.0 28.0 82.6 U 3.00
7 0.0 28.0 81.7 U 3.00
8 0.0 27.7 81.0 3} 1.50
9 0.0 28.0 78.4 uo 2.00
10 0.0 28.3 76.9 U 5.00
11 0.0 27.6 81.1 U 4.10
12 0.0 27.8 80.3 U 2.50
13 28.2 27.9 78.4 U 3.50
14 0.6 27.5 85.5 U 3.10
15 87.6 27.6 85.1 uo 2.40
16 71.0 26.6 89.7 uo 1.40
17 4.2 27.5 86.3 G 1.90
18 0.0 27.8 85.0 %0 2.10
19 0.0 28.7 79.6 uo 5.40
20 0.0 28.6 76.6 uo 2.00
21 1.4 28.6 76.1 BUD 3.90
22 0.0 27.5 85.0 uo 3.60
23 0.0 27.8 79.6 UUD 3.00
24 0.4 28.3 77.1 DU 7.00
25 27.8 27.9 78.6 uo 9.40
26 17.6 26.3 85.2 U 8.00
27 222 27.0 87.9 BUD 5.60
28 335 27.8 87.2 3] 5.80
29 12.8 27.8 85.7 uo 3.00
30 0.0 27.5 83.7 UUD 2.80
31 0.0 27.8 81.0 uo 2.30
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 28.1 77.1 uo 5.80
2 1.8 27.7 78.2 uo 3.80
3 0.0 28.2 75.8 oUD 5.30
4 2.6 28.0 78.1 UUD 8.10
5 3.4 27.9 82.5 uo 6.80
6 1.4 27.7 83.0 %O 5.10
7 1.0 27.5 71.1 0 7.80
8 1.2 27.1 69.0 3} 5.30
9 0.0 27.0 70.7 BUD 3.90
10 0.0 272 78.2 2UB 5.40
11 0.0 27.8 80.9 0 5.60
12 0.0 28.3 79.4 3] 7.90
13 0.0 28.6 79.9 uo 3.90
14 0.0 28.3 81.0 uo 5.30
15 0.0 28.7 79.7 uo 4.50
16 0.0 28.4 75.2 U 6.00
17 0.0 28.1 72.5 BUD 6.80
18 24.6 27.5 78.1 uo 7.00
19 0.0 27.7 82.5 uo 6.10
20 0.0 27.1 81.6 uo 4.30
21 0.0 27.4 73.6 GED 6.80
22 0.0 274 72.3 0 5.90
23 0.0 27.7 76.8 uo 5.10
24 0.0 27.7 75.5 uo 5.30
25 0.0 27.9 73.9 BUD 9.90
26 3.4 28.1 72.3 0 9.90
27 0.0 27.8 79.8 uo 3.80
28 0.0 28.0 71.6 YD 3.80
29 0.0 283 77.1 G 7.80
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$uft | Bananly GLIEE A GH
(31.31) e (1) mae (%) firmaniy AN Andy (Knot)
1 0.0 27.9 76.5 uo 6.40
2 0.0 27.8 76.3 uo 3.80
3 0.0 28.2 75.3 0 9.60
4 0.0 28.4 74.8 uo 8.30
5 0.0 28.1 80.0 uo 3.30
6 0.0 28.7 80.1 uo 6.10
7 0.0 28.8 76.7 uo 8.40
8 0.0 28.6 74.9 uo 4.60
9 0.0 28.2 77.0 uo 2.80
10 0.0 28.0 78.7 0 1.40
11 0.0 28.0 714 U 5.50
12 0.6 29.1 72.2 3] 5.40
13 0.0 29.1 80.0 BUD 3.40
14 0.0 28.8 79.4 UUD 2.00
15 0.0 28.4 76.3 uo 2.60
16 0.0 28.9 73.3 uo 3.60
17 0.0 28.6 74.1 UUD 4.10
18 0.0 28.8 74.6 uo 1.50
19 0.0 28.6 78.5 uo 1.40
20 0.0 28.2 78.2 UUD 1.10
21 0.0 28.5 75.4 UUD 2.60
22 0.0 28.6 713 UUD 4.10
23 0.0 30.2 75.1 uo 0.80
24 0.0 29.0 78.3 3] 3.80
25 0.0 29.0 73.2 U 2.40
26 0.0 29.3 74.7 uo 5.10
27 0.0 29.5 70.5 uo 6.40
28 0.0 29.2 75.0 uo 6.40
29 0.0 29.0 73.8 uo 6.30
30 0.0 29.5 70.0 0 4.60
31 0.0 28.8 71.9 uo 4.10
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