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The Annual Trend of Solar Radiation Reduction
through the Air Plant Green Roof in the
South of Thailand
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Abstract—The using of air plant as green roof has low cost in
maintenance as the plant is epiphyte, xerophyte, and growth
retardant. The air plant, Tillandsia Cotton Candy is used for this
study. The mocked up green roof of 1 x 1 sg.m had been used for the
testing for one year. The pyranometer was used to measure the solar
radiation above the green roof and under the green roof. For 24
hours, the noon time showed the highest different between above and
under the green roof. In term of trend, the result showed that the
different is not so much from month to month because the solar
radiation of Thailand is almost the same. The trend curve of solar
radiation of each month above the roof and below the roof had been
shown.
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I. INTRODUCTION

HAILAND is in the near equator causing the high solar

radiation in the form of electromagnetic radiation. The
wavelength range of the radiation to the earth includes
daylight, UV and infrared with energy 3.854 x 10?°W/m? [1].
Anthropogenic higher temperature or global warming is
occurred  mainly from the emission from energy
sector. Therefore, the increasing of green space by growing
plants on the roof can help in the reduction of temperature as
the concept of green roof. The limitation of the roof to be used
for green roof is the weight of soil on the rooftop of the
building and its effect e.g. molding, maintenance, watering,
and fertilizing. The using of air plant as green roof will be a
good solution if the plant can survive from using the dust in
the air as fertilizer without demanding from soil and also can
using moisture in the air as water. The Tillandsia species clone
(Tillandsia recurvifolia Hooker or "Tillandsia Cotton Candy")
is a kind of air plant which can be used as green roof in the
sense of aforementioned. Its thermal performance will be
investigated in this paper if it can drop the solar radiation [2].

Il. THE HEAT TRANSFER THROUGH THE DECK ROOFTOP OF THE
BUILDING

Commercial building is a multipurpose building that can be
used to benefit all forms such as housing, offices, shops,
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restaurants, hotels and etc. The appearance of commercial
buildings is either low rise or high rise. The length of the
building blocks external air causing the ventilation problems.
Including the transmission of heat from the sun to pass through
the building envelope is easy to happen because of no shading
device. The roof of the commercial building is usually flat
concrete exposing to the sun shining every day [3].

This research selected the plant to be used for the green roof
in hot and humid climate. The criteria for the selection of
genetic are air plants and light weight. The species should be
able to be drought-resistant, damp resistant, weather resistant,
solar radiation acceptant, free maintenance, leaves all year
round, and easy to find in the market. The Tillandsia species
clone (Tillandsia recurvifolia Hooker "Tillandsia Cotton
Candy" or called T. Cotton Candy in this paper) is suitable to
be used in this study. Its leaves surface area is covered by
Trichome which can absorb the moisture and nutrients in the
air [4], [5].

AIR PLANT

IV. METHODOLOGY

The research was conducted at the Faculty of Environmental
Management, Prince of Songkla University, Hatyai Campus,
Thailand. The area of green roof is 1 square meter of tree will
be placed with 10 rows of 10 trees. The solarimeter was
installed above and under the green roof. The positions of
solarimeter are 50 cm and 25 cm under the air plant. The
measurement started from 8:00-16.00 hr.

V. RESULT AND DISCUSSION

According to the study, the total solar radiation on the green
roof (position 1) showed that the range is 899- 1,340 W/m?and
the filtered solar radiation from the sun under the T. Cotton
Candy (position 2, Figure 1) is in the range 108-356 W/m’
(Figure 2).
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Fig. 1: The intensity of solar radiation emitted and the filtered
radiation measured of the first week
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Fig. 2: The intensity of solar radiation emitted and the filtered
radiation measured of the second week
Effect of Solar Radiation (Week 3)
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Fig. 3: The intensity of solar radiation emitted and the filtered
radiation measured of the third week
Effect of Solar Radiation {Week 4)
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Fig. 4: The intensity of solar radiation emitted and the filtered
radiation measured of the fourth week

VI. CONCLUSION

The experiments in 4 weeks had been compared. The T.
Cotton Candy can reduce the solar radiation around 10 times.
Even it is air plant which has no soil or media to absorb or
reflect the solar radiation but the performance of the solar

radiation reduction is good enough to be used as green roof.
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