
















THE USE OF EDIBLE VERTICAL GREENERY SYSTEM TO IMPROVE THERMAL PERFORMANCE IN TROPICAL CLIMATE 

Figure 2: Section of Vertical Greenery System 

Experimental Equipment 
The main parameters recorded in this research are surface temperature, ambient 
temperature and air velocity. The surface temperature was recorded using an 
IRtek laser point thermometer (Figure 3a). While the ambient temperature and 
air velocity was recorded using a hot wire thermo anemometer. The IRtek laser 
point thermometer measured at two different points (600 mm, 1500 mm from the 
bottom of the ground level) for each bare wall (without VGS) and VGS wall (with 
VGS) [17]. The readings were taken at 2 hours interval from 9 a.m to 5 p.m. The 
Data collection was conducted for a one week period on dry season between (13 
March - 19 March 2015) [18]. 
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Figure 3: a) IRtek laser point thermometer and 
b) hot wire thermo anemometer 

Plant Selection 
Psophocarpus tetrogonobulus (winged bean plant) was used to investigate the 
surface temperature drop (Figure 4). Previous research is focused on the use of 
ornamental plants that only improves thermal and aesthetic purposes. The winged 
bean plant was chosen in this research for the benefits of improving thermal 
performance and also provides food for building occupants. The winged bean plant 
was first introduced by Fukaihah [14], who indicated that it is the most effective 
legume plant to be used as part of vertical greenery system. The author added that 
the plant could absorb heat from solar radiation more effective due to its darker 
leaf features when compared with other edible legume plant such as Pisum sativum 
(Sweet Pea), Vigna unguiculata sesquipedalis (Long Bean) and Phaseolus vulgaris 
(Kidney Bean). Apart from that, the winged bean plant has a longer lifespan due to 
its tuberous root that can store sufficient nutrients over a two-year period. 
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Figure 4: Psophocarpus tetrogonobulus (winged bean plant) 

Results and Discussion 

Temperature Evaluation 
During the investigation, the winged bean plant was used as the shading component 
of the vertical greenery system. The temperature evaluations were conducted for 
a week. Data of 3 clear days were selected in order to identify and differentiate 
dry and wet readings. Measurements were taken from two interval points. From 
the experiment, the lower interval (600 mm from floor level) of wall behind VGS 
managed to reduce surface temperature at least an average drop of 2.4°C (Figure 
5). The bare surfaced wall indicated an average reading of 31.5°C, whereas the 
wall behind the VGS recorded 29.1°C. The maximum surface temperature drop 
achieved at this lower interval was 6.4°C, which occurred on day 2(14 March 2015) 
at 3 p.m. The minimum surface temperature drop was at least 0.7°C recorded on 
day 2 at 1 p.m. When compared with the upper interval as shown in Figure 6, the 
lower interval readings performed efficiently. The foliage cover at this interval was 
denser compared with the upper interval. 
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Figure 5: Surface Temperature Trend (low interval) 
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Figure 6: Surface Temperature Trend (upper interval) 

The upper interval (1500 mm from ground level) readings showed different 
results (Figure 6). At this level, the VGS managed to reduce the surface temperature 
by an average of 1.1 °C. The maximum surface temperature drop recorded was 4.4°C 
that occurred on day 3(15 March 2015) at 5 p.m. The minimum surface temperature 
drop was only 0.2°C. During this investigation, the highest ambient temperature 

64 



THE USE OF EDIBLE VERTICAL GREENERY SYSTEM TO IMPROVE THERMAL PERFORMANCE IN TROPICAL CLIMATE 

reading was 41.5°C. At this point, the bare wall surface showed a temperature 
reading of 35.5°C, whereas the wall behind the VGS achieved 29.1 °C. The ambient 
temperature for both data sets peaked at 1pm onwards and began to decline after 2 
p.m. During this hour, the ambient temperature readings were ranged from 38°C to 
40°C. From this experiment, it indicated that the most effective time for the VGS 
to achieve better thermal performance was at 3 p.m. The high ambient temperature 
led to higher surface temperature reduction. The lower interval of the VGS showed 
lower readings compared with the upper interval due to higher foliage coverage, 
which is estimated at 70 percent. 

Conclusion 

From this paper, it can be concluded that the application of vertical greenery system 
(VGS), where the shading element comprised of winged bean plants, managed to 
reduce the surface temperature through the benefits of shading. Overall, the average 
surface temperature drop recorded was 2.4°C (lower interval) and 1.1 °C (upper 
interval). The maximum surface temperature drop achieved was at least 6.4°C and 
it occurred in day 2 of investigation at 3 p.m (lower interval). The vertical greenery 
system (VGS) of using winged bean plant also proved to operate efficiently when 
it is exposed to high ambient temperature. The vertical greenery system of using 
winged bean plant will be tested on multi-storey residential balcony (transitional 
space) and the results can later be compared with the test cell data. 
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