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Green facade has a significant impact on building’s energy performance by controlling the absorption
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of solar radiation and improving outdoor thermal comfort through shading and evapotranspiration. In

particular, since high-density building does not enough green space, green facade, and rooftop greening

using artificial ground plants are highly utilized. However, the level of cooling effect according to plant

traits and irrigation control is different. Therefore, in this study, the cooling effect analyzed for a total

of 4 cases by controlling the irrigation condition based on hedera and spurge. Although hedera under

sufficient water had the highest cooling effect( -2C~-4C), had the lowest cooling effect under

non-irrigation(+1.1'C~+4.4°C). In addition, hedera under sufficient water had cooling effect than hedera

under non-irrigation(-1'C~-8.1°C) and in the case of spurge, it had cooling effect(-0.3C~-7.8°C) more

than non-irrigation. As a result of measuring the amount of transpiration according to the light intensity

(PAR) and carbon dioxide concentration conditions, transpiration of hedera was higher than the spurge

(respectively 0.63204mmolm™ *s™ ', 0.674367mmolm™ s~ ). The difference in the cooling effect

of the green facade under irrigation condition was significant. But the potential cooling effect of green

facade according to plants species was different. Therefore, in order to maximize and continuously provide

the cooling effect of green facade in urban areas, it is necessary to consider the characteristics of plants

and the control of water supply through the irrigation system.

Key Words : Urban heat island, Green inffastructure, Transpiration, Experiment, Facade thermal perfornance
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Figure 1. Meteorological conditions from green facade (blue line: Air temperature (C), orange
line:Relative Humidity(%), Gray line: Wind speed (m/s) from August 28- September 9.
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Figure 2. Experimental set up: (left) North facing green facade on suwon urban development corporation (right)
From left to right: plants under non irrigation, plants under sufficient water in pots and sensors positions

(red crosses)

Table 1. equipment list and location of measurement sensor

Measured Sensor Location Unit Accuracy
of sensors
Air temperature Sthbm002 @D °C + 0.21°C
-thb-

Relative Himidity m @ % +25%
Wind speed S-wcf-m003 (@) m/s + 1.1 m/sec
Thermal camera Fluke Til00 @0 °C + 2°C
Soil moisture sensor WT1000B ©) % + 1%
Photosynthesis measurement Li-6400 ©)
23 () #FATe e @ A 2HE B4 2= ololn| g} B L]0 Zaln] QAo Y
al7] 9@l Figure 29} o] #FA|AE f-5 H|= 2~4cm, Z°] 5~10cm, =°] <F 30cmo|™,

ufeh 9
PR B

dP& 4

85t

x 200mm x 60| Z7]e] ZajrEl &7

g 4930 FRagon, @

% A Asje] A 0w, obol 1<Hedera helix

L)%} 43 Z(Pachysandra terminalis) 2&°] Al
ZAE At ofolrl= A Aet AER Y9
Hu7F <k 3~8cm, Z2©] 2~9cmo]|™, 4o
= _A]’I_EDI— ﬁ:]-‘,—‘(- 4607Hi olo olo

w1 It

Yo Mg TEY Hit o0/l2 FH FHolth,

AAZE AR 7] A S FhoA 952

ER Eﬂ‘?ih—?ﬁ}ﬂl Bo| Z&H1 glon, &

FHE 7 N%OE He)7t &olsirt

2021).

fr%l?—oﬂ e Y
E

e AT7Al
o

SEE
(Park et al.,
_7‘,:7}%4 o7

-

| =
g
o 2 H



EFFEIYS 2000 Br2ad 02 dunse] YAush oo, £518 449 BEY HuRa2 o2 125

Date 8.28 8.29 8.3 9.3 9.4 9.5 9.8 9.9
Time |Wet G (%) Dry G (%) |Wet G (%) Dry G (%) [Wet G (%) Dry G (%) |Wet G (%) Dry G (%) |Wet G (%) Dry G (%) |Wet G (%) Dry G (%) [Wet G (%) Dry G (%) |Wet G (%) Dry G (%
8.00 59.9 63 59.9 24 59.6 2 632 62.8 0 60.5 0 59.6 0 58.8 0
8:30 59.9 64 60.1 27 59.6 27 632 62.8 0 60.3 0 59.9 0 59.6 0
900 59.9 64 60.7 32 59.6 27 64 634 02 60.1 0 60.9 0 598 0
930 59.8 6.5 60.5 34 59.6 28 642 63.2 04 60.3 0 61.1 (1] 598 (0]
10:00 598 65 60.5 36 598 3 65.1 634 0.8 60.5 0 61.1 02 599 0
10:30 58.8 64 60.5 36 59.8 32 65.1 634 14 60.5 0 60.7 02 59.9 0
11:00 58.5 64 60.7 39 59.9 36 65.1 63.1 T2 60.3 0 60.3 02 60.3 06
11:30 58.1 54 60.5 39 59.8 3.6 642 62.8 12 60.3 0 59.9 (1] 59.9 0.6
12:00 58.1 52 60.5 41 59.8 36 64 62.5 14 603 0 60.1 02 596 04
12:30 57.9 49 60.5 42 59.9 36 63.6 62.1 0.8 60.7 0 60.1 04 5838 0.6
13:00 57.9 48 60.5 44 59.6 36 632 62.1 03 60.7 0 59.9 04 596 11
13:30 57.9 48 603 44 588 36 63.1 62.3 14 603 0 59.8 0 59.8 1.1
14:00 578 46 60.1 4.2 596 36 62.6 60.7 14 60.5 0 596 0 588 09
14:30 56.7 46 60.1 44 587 34 63.1 60.5 09 60.1 0 59.6 0 587 0.8
15:00 56.6 43 589 Al 58.5 32 63.1 60.3 T 60.1 0 58.7 (t] 58.1 04
15:30 36.3 41 577 3.8 5835 32 62.6 60.1 14 60.1 0 583 0 583 0.4
16:00 56.1 42 575 36 585 32 61.9 59.8 0.6 60.5 a 585 0 58.1 02
16:30 56.1 41 k) 32 585 3 62.1 59.6 04 60.1 0 581 0 517 0
17:00 56.1 44 573 3 583 27 62.1 58.8 (t] 587 0 57.9 (t] 573 0
17:30 56.1 41 573 3 583 25 617 58.8 o 587 0 57.9 o 573 0
18:00 56.1 41 573 3 583 23 61.5 X 58.8 0 587 a 5T.7 0 573 0
Average | 57.83333 5.152381 | 59.4619 3.614286 | 59.19048 3.133333 [ 63.27143 1.790476 | 61.49048 0.671429 | 60.10952 0 59.51905 0.07619 | 58.92857 0.3381

Figure 3. Soil moisture of green facade under different irrigation conditions
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Figure 4. The surface temperature(°F) image of the plants under different irrigation conditions in the experimental
designed on 29 Aug 2021 at 14:00. (a) the surface temperature of the Hedera helix under non-irrigation
(b)the surface temperature of the Japanese spurge under non-irrigation (c)the surface temperature of the
Hedera helix under sufficient irrigation (d) the surface temperature of the Japanese spurge under

sufficient irrigation
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between hedera and spurge under sufficient water (c) Difference between hedera and spurge under
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